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. . 1- SUBSTI TUTED- 4- Nl TRO M DAZOLE COMPOUND AND METHOD FOR
- - PREPARI NG THE SAVE TECHNI CAL Fl ELD The present
invention relates to a 1 substituted-4-nitroimdazole
conpound and nethod for preparing the sanme. 5
BACKGROUND ART The 4-nitroi m dazol e conpound and salt

t her eof represented by ;ngggfﬁéﬁbafornula (2), NHO

N~~X (2) z N [wherein, en atomor a group

2. ang AL S @S BT bR RRERE R BHENEhE pybs”

substituents,a§ﬁ% ]§d%$§ogﬁégﬁRgﬁgugHEogﬁggting of a

nitro group, ogen atom an ower a | group
in the phenyl ring], is a useful conpound as
internmedi ate for synthesis of 15 various
pharmaceuticals and agricultural chem cal s,
particularly, as intermedi ates for preparing

antiguberanul srr@gent s. 2 Up to now, mnethods for
preparing 4 nitroimdazol e conpound of the genera

formula (2) ate knewent oinexanpbe, raetbedstshawn-by
the followi ng Reaction scheme-1 and Reaction schene- 2.
[ Cfsulearizyn te SSWAINSKIq 1 nbwia SALMN NStAoudanaMATRAShadd for

Maria W DEL,
preparing the same.

BACKGRQOUND ART
The 4-nitroimidazcle compound and salt

thereof represented by the general formula (2),

[wherein, X is a halogen atom or a group of the formula
-S({C)n-R'; n is 0 or an integer of 1 or 2; and R' is a
phenyl group which may have 1 to 3 substituents,
selected from the group consisting of a nitro group, a
halogen atom and a lower alkyl group, in the phenyl
ring],

is a useful compound as intermediate for synthesis of
various pharmaceuticals and agricultural chemicals,
particularly, as intermediates for preparing

antitubercular agents.

W1133
189/1¢6



Pol i sh Journal of Chem stry, 56, 1261-1272, (1982)].
@ @ rRciionschereel NHON V2 NNH Nz N (5) Nitric

acid/ Acetic anhydride /NO2 N Heating 02N N (6) (Sb)

Nitric acid/ Acetic anhydride NH N~~NOz Oz N (7)

Hal ogenation N\H ~~XA 02N N (2a) 3 Reaction

scheme-2 In the Reaction schefe-1 and -2, XA is a

hal ogen atom_NH ~~ XA N % Nitric acid Suylfuric acid

NH XA QzN N (%)t%ﬂ%\%erm thede ABEnBASPRAVERVE -

several dr a s, thus, e not suitable r
B Y ES S e R n b b CRhaRa  aipER o (2) are
iénpound (%i§h§x§mgfth0d ég S gMoReagtlgHes%oﬁq%wihg
Reaction scheme-1 and Reacticon scheme-2. [Cf. Jerzy

5 SUWINSKI, Ewa SALWINSKA, Jan WATRAS and Maria WIDEL,

Polish Journal c¢f Chemistry, 56, 1261-1272, {(1982}].

Reaction scheme-1

NH / NH
O,N N N
(5} (5b)
Nitric acid/ Nitric acid/
Acetic anhydride Acetic anhydride
NO, y
N/ / NH
/ 4;; Heating =; ///Zi:i;/s NO,
0,N . 0,N N
(6) (7)
Halogenation
Y
NH
o=



T VBt Sh FROMD i RE et bomoveheme-

compound (7) as internediates for the reaction are
chem cal | y unstabl e conpounds, thus these conpounds
are in danger of explosion caused by shocks of
droppi ng, fractions and others. Further, in the
reaction for 10 introduci ng conpound (7) by heating
(at about 130C) compound (6), 3this tenperature exceeds
TNR%tenFerature %gegperature of No Return: an

al | OWRBF ECHaR FREHET érper at ure around 60 to 70C, at

whi ch the conmpound (6) can be handled safely in a
chem cal process equipnent), 15 for this reason, this
nmet hod invgql,ves very danger for conducting in a I%ﬁge

scal e fjndustrial prodléfFéR 6Fithese objectiv
conpoynds. While, in PHéTHELRo&CSHown by Reagfion N
sche e Teaction is a mtiration of a 0

(8). er, by this nitration, the ob2Ctive ™y

compound (2a) can be only obtained in |ow yield, thus

this metigod is industrially disadvantageous. (24

DI SCLOSURE OF THE | NVENTI ON The present invention is

di rectEtk tRefptovbEles@hdmsubsthbut-ed- 42 ni & r9i md dageh €aton.
conpound or a salt thereof and the process for

preparing theisasezr5 hesoebjrechodt theopresestreral
invention is to provide a nethod for preparing a

4- mitavgiandaz ot musonpoendarepnesentietdabyet iergéndraktrially
formula (2a) of high purity in high yield, by nore

safaRBL fe N lerdHrohgereessatianger sFsachxasple, in the

expl osi on and others. 10 Anot her ob&ect of thg Q%?seng
, compoun an

SR i cascle. comoupdcpresented by

. t by th | f I 2b
CoOMUS LApERAL e, BoAls, gaper ey LoLmLac 40, foe oxe
f ory j | | . N
o EpRIA e i ! 26,008, 00D 82 Rl

deviel o fifs ther pIRAse. to achigye, the ahovespepibaned:
obj ectives, that provide nethods for preparing a

1 - nifyraididdazdl engmmpaundy 20§ eps gseng edabyabber 130°C)

15

20

general formula (2a) and a novel 1

S ulestiptoutret]- 46 ttrhai 37 azed 1 corg odmde #dis ChNR abeierature
used as internedi ates for preparing antitubercul ar
ageMempeazmtiire ragds a Ketthmen pras ent 1 owwiehe onax have

found that the above-nenti oned objectives can be
achisdredathyra meBd i dfc o’ Alhi ertoivhiidde dlhe comppoue! (6)

represented by the general formula (3), a .

4 FPEY Geniasbied _&ﬂ%&_&d{hd”if eiarcég%rﬁ%%f b9~ @FRS Yet@r Bpment) ,

I g;f%g‘le%&&%) ’reaas%%l,t rt%lirg %eth“llc?d Cj(_)n c?lu\pegs r\?gj_[}?sggglgeedr b¥or
conducting in a large scale industrial production of
these cbjective compounds.

While, in the method shown by Reaction
scheme-2, the reaction is a nitration of a compound
(8). However, by this nitration, the objective
compound (2a) can be only obtained in low yield, thus

this method is industrially disadvantageous.



5 formula (25), a 1-nitroimdazol e conpound

. . represented by the general fornula (26), a
1-substituted-4nitroi m dazol e conmpound represented by
the general fornula (10) or a 4-nitroi m dazole
conmpound represented 5 by the general formula (2b) or
(20) as the internedi ates, a nitration of an

e by the general fornula
§£ﬁ%3kﬁ%®§fqﬁgpﬂﬂgiﬁ$ﬁ§§P}§§cording to the research
morks made b 10 the resent vent

the facts. t e B ot emool HoCERD. oF ofih LFFbREg to BRSvide

3h:a“glz#e¢6%sdcoﬁ%r PR gL
Qi JH daﬁ}?djltqb ffcpregf@fssm%i azoﬁ%fa'

fornula (3), 2) reduci ng ntr

gonpound reproeﬁeera &y cstreugegefeteﬁ@rwtent%n o5 3}
by nitrating |ntdazole conmpound represented by t

genafod: deolamiled HOkD)r dy piamed r 1 h9di-Rit roimidazole

4-nitroi mdazol e conpound represented by the genera

f oraulperunda)r o ids dhtgd P idhe cpdndes POfprepased2an of
high yield, by nore safety nmethod which brings |ess

damgerts pukirtyhem, Hihgh priesient bhinventorsabave feuhddtheich
fact that, a 1-substituted-4-nitroim dazole conpound
reﬁﬂé@@@té@seydﬂmgqyauauﬂhfaﬂrﬁﬁgﬂqaéomoanedODnerhe
25 way of this nethod is a novel conpound which has

1 OnoPrsedis Tk 98\Ue Befodr dhien REifp4Tt ernitemrelomhes pieserevide a
i nvention has been successfully conpleted on the basis

ofnPW?laBo@QbﬁéﬁFP6ﬁQT%‘qﬁﬁ§ﬂﬁ91 AP Hhd- KRR edges.

invention.is_ explain

1) ¥rRe 3 Ralart Bl b cona A e o o) aad a oY

USRS A UL S speg gt
[W'f%ﬁfﬁtb@_ag '(%b‘? 'a%drr%ftn %th%@e %f kaﬂ nk@f(y]?e useful as

groupsubstituted | ower &l kyl group, ower

15al Kexy reeauptsebsbirt Wiregalrawer AldoHuigioup a2 Lyanos,
groupsubstituted | ower al kyl 'group, a phenyl -1 ower

al kyl 10 groGTpewbireBenmy inaee ta ds0Welveaal koxah Graip, as

t he substituents in the phenyl ring, or a group of the

f ocpoblactEHZRASeRY chs wardgsoup afevidief didowiing purpose to

formula, RB .,~illl O or
achieve the above-mentioned objectives, that provide
methods for preparing a 4-nitroimidazole compound
represented by the general formula {(2a) and a novel 1-
substituted-4-nitroimidazole compound which can be used
as intermediates for preparing antitubercular agents.
As the results, the present inventors have found that
the above-mentioned objectives can be achieved, by the
use of a 4-nitroimidazole compound represented by the
general formula (3}, a 4-nitroimidazole compound

represented by the general formula (4}, a 4-

nitroimidazole compound represented by the general




R$

in
hw
or

10

10

15

20 -

25

O wherein Ra is a hydrogen atomor a | ower alkyl

. . group; X shows a hal ogen atomor a group of the
formula -S(0)n 15 Rl; nis 0 or an integer of 1 or 2;
and R- is a phenyl group which may have 1 to 3
substituents, selected fromthe group consisting of a
nitro group a halogen atom and a | ower al kyl group,

ring;.provide hat when X is a
Pt then %h%ﬁ%mhﬂ?zaiea%%%aé rapsiPSnted
h t i ti | at t
o St% %e%repawnfaua ACRF{t of i daroPe CORBOURD

reﬁ!ﬁ*f%e?%%"%o%%ﬁg SPEchotohRb2Rk (R, gohetad)
characherd z feguﬁpimf@fmm ésh(gﬁ)ga@gbggga gg%@emd

represent ed e genera

q wher

or mu

QiHE %nélﬁaﬁ Fougi 21 Koy gk oypesubst Ehuted | over
al kyl group, a phenyl -1 ower al koxy

or ourestiisdiddi £d doney @l dydc OEQUPE AnCY¥RN@azole compound
group-substituted | ower al kyl group, a phenyl-I| ower

al kdpgrseir avhitoh try daweral | ovetio 8k KOXy) ghpupoas it he
substituent in the phenyl ring; XA and X1 are each a
halregdredat on] 15 and renoving the Rp~ group fromthe
obt ai ned 1 substituted-4-nitroimdazol e conpound
represented Baushe aprerding oronitlee (f@ygarch works made by

the present inventors, we have found the facts that:
1) by removing R*~group from a l-substituted-4-
nitroimidazole compound represented by the general
formula (la), obtained by reducing a 4-nitroimidazole
compound represented by the general formula (3}, 2) by
reducing a 4-nitroimidazole compound represented by the
general formula (4), or 3) by nitrating imidazole
compound represented by the general formula (15) by
novel method; a 4-nitrcimidazole compound represented
by the general formula (2a) with high purity can be
prepared in high yield, by more safety method which
brings less dangers.

Further, the present inventors have found the
fact that, a l-substituted-4-nitroimidazole compound
represented by the general formula (1} formed on the
way of this method is a novel compound which has not
been known before in any literature.

The present invention has been successfully

completed on the basis of the above mentioned findings



8 (la) Oz [wherein RA~ and XA are the sane as defined

. . above]. 3) The present invention relates to nethod for
preparing a 4-nitroimdazol e conpound represented by
the general fornula (2a), NH ~XA (2a) 02N ////N 5
[wherein X~ is the sane as defined previously], which
is characterized by reducing & 4-nitroindazole

co

XA 129 oy

ound reﬁéesented by the general formula (4), Xi NH
TRRer ei ADXE - aRBEXPrgEeNthé NyaRe 189 15

ngégﬁg?ﬁégx;%$8%¥iﬁaﬁéh;h: present invention rel ates

1- |

thzybeneral for ik 2~ T30 ,lnve%

N ' d t defi,ned

o S AR B B 1 PR, B e EEpragepted by
- n

f

or il S8 N 2 ERE 0N Lo SN [ wheroin X Lo the

conpound represented by
512BHERAZNCE~XO( £0Y 02N

bstituted-4-nitroimdazo

I'S Cha

sanme as defined previously], 5 with a glycidyl
benzenesul fonate represented bthhe general fornul a

(11), Y

10

15

[wherein R is a hydrogen atom, a lower alkoxy group-
substituted lower alkyl group, a phenyl-lower alkoxy
group-substituted lower alkyl group, a cyano group-
substituted lower alkyl group, a phenyl-lower alkyl
group which may have a lcwer alkoxy group as the
substituents in the phenyl ring, or a group of the

formula -CH,R*; R® is a group of the following formula,

wherein R? is a hydrogen atom or a lower alkyl group:; X
shows a halogen atom or a group of the formula ~S(0)n-
R'; n is 0 or an integer of 1 or 2; and R' is a phenyl
group which may have 1 to 3 substituents, selected from
the group consisting of a nitro group, a halogen atom

and & lower alkyl group, in the phenyl ring; provided



O Rc Il O CH2RA (11) O [wherein Rp is a group of the
followwng formula Re Re ~.,~~iil or wherein Re is a
hydrogen atom or a | ower al kyl group; to and R~ is
a group of the fornula, R ~(RE)a wherein Ris a nitro
group; RE is a hal ogen aton1or a | ower al kyl group; a
is 0, or an integer of 1 or 27 5 provided that when a

hen t of R be the sa or dlffere t 5
el bagheh By Bh Fort T anea tp: a HhePnay st 1d ot Pe
r [in 4-nitroimdazo ound re resented b
the Célne s ‘E-ﬁr”l{1 1alf2%)§%#'E E@%@eﬁ% g( 0) NRi (2b§/

or é?c) ozN h&&@ é%@géﬁﬁnhﬁgeﬁgggﬂ Lg aEE% an% %ethod for

defined previousl racteri zed

r enpyl Qrfﬁ“’grgyﬁléfgggg%%zole compaund re esented by

subst i uted 4-nitroim e conpou repre ented

éheug@gé@éréprf%@;ﬁ%@r (25a), (OnR (25) or
(25a)

[wherein, X* is a halogen atom],
which is characterized by reducing a 4-nitroimidazole

compound represented by the general formula (3),

[wherein R* is a lower alkoxy group-substituted lower
alkyl group, a phenyl-lower alkoxy group-substituted
lower alkyl group, a cyano group-substituted lower
alkyl group, a phenyl-lower alkyl group which may have
a lower alkoxy group as the substituent in the phenyl
ring; X* and X' are each a halogen atom]

and removing the R group from the obtained 1-
substituted-4-nitroimidazole compound represented by

the general formula (la},



11 [wherein RA~, n and Rl are the sanme as defined
previously]. 6) The present invention relates to a
nmet hod for preparing a 4-nitroimdazol e conpound
represented by 5 the general formula (2b), HN ~~SR1
(2b) 02N/ \ ~N [wherein Rl is the sanme as defined
previously], which is charact®rized by rearranging a
1nitroi m dazol e conpound represented by the genera
formula (26), /N0O2 N ~~SR1 (26) N 10 [wherein Rl are
t he same as defi ned previously]TQY) The present
invention relates to a nmethod f0r preparing a

4-ni troi m dazol e conpound pResented by the genera

f la (25a), (2 d, RN ~~S(0 25a),
ormula (25a), (2c) or ( |z)§a—@k"h (Ri)QJnaglR(arg)the
is an integer of 1 or

(2c) or (1) 02N \N

sanme as defined prexnousl y:

2], which is characterized Ey oxi di zing a
4-nitroi m dazol e conpound represented by the genera
formula (25), (2b) 5 or (10c), R N ~~SR1 (25), (2b) or
(10c) 02N/ \ ~N [wherein RL and R are the sane as

def iuned-QireVioushy ] x* &reThe Prasentad nvention LELALES

to a nethod for preparing a 4-nitroim dazol e conpound
remesent ed bphd hergener alnfoitba £dbaesH N mXthod for
(15a) N //N 10 [wherein X- is the sane as defi ned

pr @riegusiiy]lg avhi -ohi i o iohiad&ed B | Z@tp byndi tepreBgnaad by
i m dazol e conpound represented by the general fornula
(1$ﬁe general formula (Za),

5 [wherein X* is the same as defined previcusly],
which is characterized by reducing a 4-nitroimidazole

compound represented by the general formula (4),

[wherein X* and X* are the same as defined previously].
43 The present invention relates to a method for
preparing a l-substituted-4-nitroimidazole compound

represented by the general formula (10},



HN ~X1 (15) ////N [wherein X1 is the sane as defined
. . previ ousl y] 13 in the presence of a nitronium
hal ogenat ed borate. 9) The present invention rel ates
to a process for preparing the 4-nitroimdazole
conpound as nentioned in the above item 8), wherein
the nitronium5 hal ogenated b8rate is nitroni um
tetrafl uoroborate. 10) The present invention relates
to a method for preparing 4-nitroim dazole conpound as
mentioned in the above item9), wherein the nitration
is conducted in nitromethane. 10 11) The present
invention relates to a nethod for, »Bparing a
1-substituted-4-nitroi m daz gionmpound represented by
t he general fornula (ICc), N~Ny-SR1 (10c) {mherein R1
and R' are the sanme as def'ned/p;eviously]i Qhi ch is
characterized by nit gafirig 1<5ubstd t uted 15
i mi dazol e conpound representel by the general formula
(27). /CHzRa N ~SR (27) N [wherein R1L and RA are the
sane as defined previously]. 12) The present invention
rel@tres - dit &*and %4akkt £oleMsdazol Al i
represented by the general fornul§§?2§§qﬂﬁgd\5%eVlouSly]'

which is characterized by reacting a 4-nitroimidazole

compound represented by the general formula (2),

[wherein X is the same as defined previously],
5 with a glycidyl benzenesulfonate represented by the

general formula (11),

O

R®—S5—0—CH,R" (11)

[wherein R® is a group of the following formula

wherein R® is a hydrogen atom or a lower alkyl group;



RI N ~XB (41) OzN N [wherein, XB is a bromne atom or
. . a group of -S(0)nR (wherein RL and n are the sane as
defined previously); R is a group of the fornula, ORK
or Lw,,~~ORKH-~ORL RO ~H (wherein R'" and Rz are
each, respectively a 5 tetrahydropyranyl group, a
tri(lower alkyl)silyl group, 1& | ower al kanoyl group, a

phenyl -1 ower al kyl group which nay have a | ower al koxy
gr as the substituents in the phenyl ring or a
hydi-ogen _at o or salt thereof. 10 13) The present

i nventioft HFg%Ldgg Ene”rormula,

(S)-2-brono-1(2-nethyl -2-oxiranyl nethyl)-4-nitroimdaz

ole or a salt thereof. 14) The present invention

provi des N RD

(R)-2-brono-1(2-nmethyl -2-oXir Fmethyl)-4-nitroi m daz

ole or a salt 15 thereof. \15) euggesent i nvention
T a

provi des
(S)-2-chlorol-(2-nethyl-2-oxiranyl methyl)-4-nitroimda
zole or a 15 salt thereof. 16) The present

i nvention provides

(R)-2-chl orol-(2-nmnethyl-2-oxiranyl methyl)-4-nitroimda
Zowteoria &4l isthentoto §rMOBE RORI CARRYANGGEWTa06mTHE a
I NVENTION I n the present invention, 1-substituted-4

ni thovien ddzglle goompourds =0f0 .t her generatedar nof al (& 2;
and 1-substituted-4-nitroimdazol e conpounds of the
SgeREPHILAREY fliltd (heR ar & sndeltheonpoimdst ViRl clavhdnee the
not been 10 known in any literature.

1- 88F&t PrutedLAr/Proi m dazol e conmpounds of the

geﬁsral forn%ba %%) are yseful as internediates for
syfthesis of 'Va&r PSS “PitarMeEeti Tal 'S P adr? cultapapd for
g;ﬁ?ﬁég#ghgp%r%L%Ek%%gkidgangEgggﬁgégéﬁzgégesented by

the general formula {2b} or (2c),

H
/ N
4§>L——S(O]an (2b) or (2c)
0,N N
10 [wherein R! and n are the same as defined previousiv],

which is characterized by removing R* group from a 1-
substituted-4-nitroimidazole compound represented by

the general formula (25) or (25a),

r®
/

N

/ 1
/LS(O)nR (25) or (25a)
O,N

2 N



15 of 4-nitroi mdazol e conpounds of the genera

. . formula (2) being useful as internedi ates for
prepari ng antitubercul ar agents. Further,
1-substituted-4 nitroimdazol e conpounds of the
general fornula (10) are useful as internedi ates for
preparing 20 antitubercul ar é&ents. Each of groups

sho in the above ntioned general formyla,(1l) are
speﬁgﬁ?%%ﬁT;ReXpPa?ﬁgdkasa¥%l?%%55a%§ ?ﬁnaﬁglﬁﬁﬁogen
at ine atom 25 chlorine atom brom ne atom
an |%§§§% %f%h1can be exenplified. As to the | ower

al y group- j . | Lkyl group
R e T g T i
10 SeRIDANY, al Oty 1§ ol 80201 £ 0cnBbLALIRERERALN Y by
branched chai n al koxy group having £0 6 CArbBoON At ons
Ar erslbptdd A edio FQr £xpopl e, 5 met hoxynet hyl
3- met hoxypropyl, ethoxynethyl, diethoxymnethyl,
di met hoxynet hyl , 1-et hoxyet hyl, 3ethoxypropyl,
4- et hoxybutyl, 5-isopropoxypentyl, 6-(npropoxy)hexyl,
1, 1- di net hyl - 2- but oxyet hyl , H
2-met hyl - 3t ert - but oxypr opy, n- pentyl oxy)ethyl, n
10 hexyl oxynet hyl groups l'i ke, can be
exenplified. As to the
groupsubstituted | ol al kyly a straight chain
or branched chain al kyl group having 1 to 6 carbon
atons, in which the phenyl al koxy group wherein the

15 moj,ety is a straight chain or branched chain

| 1
Z| ﬁg’%rﬁﬁ&d& Pégi %Eelsleaeﬁ;l afiﬁléﬁnéfﬂoﬁﬁ,el‘ﬁlsously]f
.i tut.ed,
(32 %‘ﬁ'g%l;ﬁ%lt hhy> ShiEeq Pp*herr%ﬁ R et hyT :
2 RS R A (AU LB e

pheykhexyl@gy) hexyl , 1, 1-di methyl - (2
phenyl et hoxy) et hyl ,

2- et hyl - 3- (3- phenyl pr opoxy) propyl, 2-benzyl oxyet hyl,
1- benzyl oxyet hyl, 3benzyl oxypropyl, 4-benzyl oxybutyl,
5- benzyl oxypent yl , 6-benzy|gﬁ$ﬁexyl groups and the

i ke can be 25 exenplifiettN As to the phenyl -1 ower

al kyl group which may Mave straight chain or branched

chai n al koxy groups a su?;}' gats incide phenyl
ring, a phenylal kyl gro 17

10 [wherein R' are the same as defined previcusly].
7) The present invention relates toc a method for
preparing a 4-nitroimidazole compound represented by

the general formula {(25a), (2c) or (10d),

R
7

/ N
Q—S(O)anl (25a), (2c) or (10d)
0,N .

2




wherein the alkyl noiety is a straight chain or

. . branched chain al kyl group having 1 to 6 carbon atons,
and the phenyl ring may have 1 to 3 straight chain or
branched chai n al koxy groups having 1 to 6 carbon 5
atons, for exanple benzyl, 2-phenylethyl,
1phenyl et hyl , phenylpropyll24 phenylbutyl

5ph I 6- ph | h I
" BTN R 2gReht Ay I 576hy1 SIphEhge ppBpyA ous1y .

4 nethoxyb nz thox enzyl 2- met hoxybenzyl ,
Q?%%h @fnf r 5- trlnethoxybenzyl

“é“gérpgﬁ%p enﬁ%tgetrp%y?dl%g ﬂg%ﬁ? Cgﬂé %}|l %hmi’dazole
6(2 Eﬂgﬁﬁkﬁofgnﬁenj%gﬁ 'the general formula (25), (2b)}

5L, ks di e 2-(3- nethoxy 4ethoxypheny|)ethy|

2- nethyl (2 nmet hoxy-6 15 propoxyphenyl)propyl gr oups

and the like can be exenplified. As to the

cyano-substituted | owerr al kyl group, a cyanoal kyl

group wherein the aI§y1 noiety is a straight chain or

branched chain kyl “group having 1 20 to 6 carbon

atons, for exa e cwanonet hyl , cyanoethyl

1- cyanoet hy| ,_3- Fopst, 4- dyRiobutdf), {10c)

5- cyanope yl, 6-cyanohexy|

1, 1- di net hyl - 2- cyanoet hyl , 2-nethy|-3-cyanopropy|

groups and the like can be exenplified. 25 As to the
hen group,which may have 1 to 3 substituents

seI é’ 1F1r§mf‘h€ Graap EbAsPSPEngSored imead @fg?r‘@u?plshf]
al_ogen aton1 a |lower alkyl group in the phenyl
ﬁg a phen?l gfﬁﬁﬁﬁﬂ%(ﬁ?v iveralates to ggnethod for

t | ected .f t
sugsibyents selsciod tramihe woup corsistien ol 8 1,
br%ﬂ%hﬁgﬁgﬁéhnf%E%%h grq%% having 1 to 6 carbon atons

in the phenyl ring, tor exnple, phenyl,
2- net hyl phenyl, 5 3-nethyl phenyl, 4- nethylphenyl,
2- et hyl phenyl, 3 ethyl phenyl, 4-ethy|pheny|,
4-i sopropyl phenyl, 3butyl phényl, 4-pentyl phenyl,
4- hexyl phenyl , 3, 4di net jjiyl phenyl , 3, 4-di et hyl phenyl ,
2, 4-di et hyl phenyl , 2, 3 di met\hyl phenyl
2, 6-di et hyl phenyl , rlgéthylph%ﬁVI
2-ni trophenyl , 3ChNtrophen |, 4 nitrophenyl,
3,4-dinitropheny| 2,4- d|n|trophenyl,
2,5dinitropheny| 2, 6 di ni trophenyl ,
3,g trlnltrophen |, 4-fluorophenyl

102, "BEFRLBr 6phﬂe%y¢he DSTYj §$ u%%bn@ﬁyprekuslyl

4-di {1 uorophen 3,5-difluqgrophenyl, 2,6 15
i PP RGPopReRDPE B LR SR oo RN E 13 e Bp e 2ol e
ch y | or ophen chl or op I,
o OBy banEroprE, By gﬁreo)ré&&%‘?@ LERALPIY,
2, 6di chl or ophenyl, 3-fluorophenyl, 2- quorophenyI,
4i odophenyl , 2-bronnpheny|, 3-bronnpheny|, 4 20
br onophenyl , 3, 5-di chl orophe
2,4,6-trifluorophenyl, é/iod henyl , 3-i odophenyl,

2, 3-di bronophenyl, 2, 4di/i odop enyI

2,4,6-trichl orophenyl, chl |troph%Hvl
3-nitro-4-nethyl phenyl, 3-g hyI 2ni trophenyl ,

2-fl uoro-4-nitro-6-nethyl phenyl groups and 25 the |ike
can be exenplified. As to the |lower alkyl group, a
stralght chaln or branched chain al kyl group having 1
t ol 8hens bonXations;hd cramex anpl ds £ e diybreet by Lypr opyl ,

i sopropyl, 19 n-butyl, isobutyl, tert-butyl,
n-pentyl, n-hexyl groups can be exenplified.



In the 1-substituted-4-nitroimdazol e conpounds

. represented by the general formula (10) of 5 the

present invention, the conpounds represented by the
general fornula (10a) and (1Db) are involved. Rg /CHz
[Inn N\/O/~\ /~ (10a) O NN~ Xz NRB/CHZ ~~ NO /~\
~~ (10b) O N~~X 2 N Met hod fdr3 preparing a

4-njtroi mdazol e compound. of the general fornula (2)

of t'het 7 RENTCI RV ent i BniETeRpIE hedOogsnRE ol At -
The9 4-nitroim,dazol e conpound of the general formul a
(2)%%'s preparB BYF ERHEF of NOREhgOReAELPERSs ERefe DT OCESS

! oy i eF3.2¢
G AT R o T et dhedte Erapopiora n

RA~._ Xp . fined above: XZ.is a.
e saon A 5 T GULP Al ko) 65 ouB A fo P e g Lum

2l leoéﬁ'rpé{fé%%osf&?é. ghd %@anrmbﬁgﬁ]ggﬁggugﬁggbgrate.

al koxy group having 1 to carbon a
exampl e, et gy . p RANNY . i PFOPOXYn relates to a method for

preparing 4-nitroimidazole compound as mentioned in the
above item 9), wherein the nitration is conducted in
nitromethane.

10 11 The present invention relates to a method for
preparing a l-substituted-4-nitroimidazole compound

represented by the general formula (10c¢),

A
CER
N

/ LSRI (10c)
O,N N/

2

[wherein R' and R* are the same as defined previouslyl],
which is characterized by nitrating a l-substituted
15 imidazole compound represented by the general formula

(27},

A
_CHR
N

/ )—sal (27)

N

[wherein R' and R® are the same as defined previously].

12) The present invention relates to a 4-



I Sopropoxy, n-butoxy, isobutoxy, tert-butoxy, n

. . pent yl oxy, n-hexyloxy group and the |ike can be
exenplified, and particularly, methoxy group and
ethoxy (3) 1T RANON \ " XAz N 21 group are
preferable. In the above Reaction schenme-3, the
reacti on of obtaining conpouridi (4) from conpound (5)
can be carried out in a suitable solvent and in the
pr eseheelkl df zal hadlegenating agemesensedobtyhghe general
hal ogenati ng agents to be used in the reaction, for
exari®lldalben ol ecul es such as bronine, chlorine,
iodine and the like, iodine chloride, sulfuryl
chlori de, copper compounds such as 10 copper(I1)
brom de, N hal ogenat ed succi ni jRfes such as
N- br onosucci ni m de, N-chl gg%ininide and the |ike,
hal ogenat ed al kanes such @s hexachl oroet hane and the
| i ke can be exenplified. //The hal o fmating(@g?nt may be
used, generally in an i to 10 tinmes nolar 15
guantity, preferabf@ in an &dquinolar to 5 tinmes nol ar
quantity per one nolar quantity of compound (5). As to
the solvents, for exanple, water; hal ogenated
hyd S,x3sugh.a L,chlor h .= Ol roetl 1

aEAeNs xesuch jas, dighl-org T ,a%:[}ezaodqlﬁglp?icﬁ%; hangy nr

chlorof orm carbon tetrachl ori .
et heihe eUeh s ahat haBydr @hur anmadift Mdrined previously);

R’ is a group of the formula,

7 K < K
%\L OR or %\ OR
H

H OR RO

(wherein R® and R" are each, respectively a

5> tetrahydropyranyl group, a tri{lower alkyl)silyl group,
a lower alkanoyl group, a phenyl-lower alkyl group
which may have a lower alkoxy groups as the
substituents in the phenyl ring or a hydrogen atom)] or
a salt thereof.

10 13) The present invention provides (S)-Z-bromo-1-
(2-methyl-2-oxiranylmethyl)-4-nitroimidazcle or a salt
thereof.

14 The present invention provides (R)-Z2-bromo-1-
(2-methyl-2-oxiranylmethyl)-4-nitrcimidazole or a salt

15 thereof,

15) The present invention provides {($)-2-chloro-

I-{2-methyl-2-oxiranylmethyl)-4-nitroimidazole or a




et her, di oxane, di(ethylene glycol) dinethyl ether,
. . di met hoxyet hane and the |ike; aliphatic hydrocarbons

such as n-hexane, cycl ohexane and the like; fatty

aci ds such as acetic acid, propionic acid, and the

i ke; 25 carbon disulfide and the |ike; and m xtures

of these solvents and the |ike can be exenplified. In

carr%%ng out of the reaction, an inorganic base, such

as Lduf untR§8Pbxi de, sodi um car bonat e, 22 sodi um

hyd encar bopat e ot assi um hydr oxi de, potassi um
car%@ﬁate, po %%s?ﬁ%?ﬁ? r68¥ﬁE§FBGn§F8V8pe§héHWWaﬁCQ%PrO‘

al kyl (4ithi such _as_n- but ithium may be added in
theyrg%é%$%%9%ygt£ﬁ%r%n¥ e¥é§ifignn9§r éFﬁF@&O or a
general | ;60 to 150C, preferably at -50 to 100C
for a ou%h%g%ﬁﬁutes to 10 hours. In the reaction of
compound (4) with conmpound (9), when Xz is a hal ogen
atom then the reaction is 10 conducted in a suitable

solwart @i dARENENPTOFENGE BEpabgepge el the basic
conpound. As to the solvents to be used In the

reaction, ararmtire hyeoEoear DORSSHEBNAS1DENBERG tuted-4-
tol uene, xylene and the |ike; ethers such as diethyl
15 reittherimitaet zalhy draodpsands db oxene, gdhéebhykereulia (1) and
gl ycol) dinethyl ether, dinethoxyethane and the |ike;
hallogerstted dtyat-otaribornsi isutde ase dtchponndst b&nehe general
di chl or oet hane, chloroforn) carbon tetrachl oride; '
| oIl lGohdl® sirsh ny evetdrrobunes henoth hewvpr opanbkeen
n 20 butanol, tert-butanol and the |ike; acetic acid,

105t 5dch Y etiyAradcBioat e, methyl acetate, n-buty
acetate and the |ike; ketones such as_acetone,
met hyl et hy! lée’tesélr?estdrﬂ“t 97K TRt SRF e ¢ gompounds of

pyr.idi ne, , 6cal | i-di ne,, di nethyl _sul foxjde .
N, ﬁh%i %get“ﬁ%aéo&c%m 42 o )N,Eﬁedilh%?ffzﬁ/fa%%tJa%%’é{“edlates for
1- h¥lesd P QL dinan . hyl phosphaor ous
tr?gﬁidgf gn niffﬂfg§52¥lt é%%aggﬁ%gﬁ §%g%dgiﬁéc ?E%ral
caprbeiexary) ihied ciAs A1t hes bﬁ?&é&&é’&.‘?&%‘gs i
i norgani c basgg; - 23 fg} exanpl e, neta car%%%a?%%thGSls
15suel dsnsedicumicarRarat-@mmRatasSs|dim o £al SPEHHM 4
hydr ogencar bonat e, potassi um hydrogencarbonate and the
| i Ke) wetaly hyperfodi des isuelrmas! isowiunidy dsoxbpseing
pot assi um 5 hydroxi de, calcium hydroxide and the [|ike;
anéngédivemrhyderirde gepatsas siFumt hsodi Um swgoxt L taad €
nmet al al cohol ates such as sodi um net hyl ate, sodi um
et RyfFaPemafazeRe krreovads erdgadic drases ] firprmexeapl B))
pyridine, 2,4, 6-collidine, N-ethyldiisopropylamne, 10
di FEENYFERROBTT i BEREMeFPEESy IS4 e SPR 5 NG
di azabicycl o[ 4. 3. 0] nonene-5 (DBN)
201,%8?5%3 F §%ﬁ8f5?£?8fﬁndecene-7 ( DBU)
1, 4di azabi cy 2, 2. ctane. (DABCO .and the |like can
be exenplifig%gklg%Tﬁgggﬁguﬁp St ¢ ef%fsi FhpbURgoned
MY -REraPCRELA| N Y %150a§engb%%i%g%%ﬁh31%&ﬂ%giﬁ%4n§§
of “conpound (4).
follows.

As to the halogen atoms, a flucrine atom,
chlorine atom, bromine atom and iodine atom can be

exemplified.

As to the lower alkoxy group-substituted




The amount of conmopund (9) may be, generally at | east
an equi nolar quantity, preferably 1 to 5 nolar 20
quantities per 1 nole of conpound (4). The reaction is
carried out, generally at about -50 to 200C,
preferably at about -50 to 150C, and generally for
about 1 to 30 hours. An alkali®netal halides such as

dj iodjid the lik ded 25 in th
;e TBh ShETFETHE L e FEABLPGR B -ompound AR hain
X7 i | k , d
PO g YRR 5B oL G OB, S 1 o 2
CXaUPLLsgne A Y1 SOND 2 ACKD4SHAD; S 2 GAIRNCLIU Lo g 1
acid or tol uenesul fonic acrd nmay beé useée n prace of

e a5, SomPOUTh s Thee a0mut 1ehe LS SELdcTmbe,

generally a 5 catalytic anount, prefera

9. Znd@ Aty 11y peEcdoiPbeoR 1 coapaERgnEdh ., 1 The
reaction for obtaining compound ([a) from conpolnd (3)

andiitdtehd:ead o f Qﬂiz@é’tﬂ%:@jﬂﬁeﬁtB?HPOS!JQQtﬁgﬁ%(eEEQFI‘, 3-
conpound (4) are carried out in a suitable 10 sol vent
anc thostyhper qresences tHoay b ett) Ng- ageptopdsybenthe, 6- (n-
reduci ng agent to be used in the reaction, for
exampirex ndtealy Isul ¥ i t-ed sueth b~ 3adu uox gathiyl e, 2sndit gl -3-
hydrogensul fite and the like; tetra | ower alkyl
amfituRweraniit es Suth-penteteankee byl 15nanmmoni um
borohydride, tetraethyl anmmononi um borohydri de, o

10t e A BUIA e UHR Dorvhy e del ke esranbpueyemplified.
anmoni um cyanobar ohydride and the |ike; hydride
reduci ng agentSs U P G vt Ty obbEoRY dB el -
it hi . nopar ohydri.de,. sodi um bor ohydri de, di borane
20 Sélr%r{}l%é %5{22108" T e e i TYR e %X?Jogkﬁwed%’r@eﬂfs
tophe used idpLhe arﬁﬁf;lt 'é%rbué{ Ya € o VL gé{bcgrg\évaet{oms ’

al cohol' s such "as met han hanol’,” i Sopr opano

; Egnlt h@%ﬁhlﬁgzth%n%&wal%@ceé% Wl ety ! 5 ket ppe
15 moiety 1is g straight chain or branched chain alkoxy
group having 1 to 6 carbon atoms, 1s substituted, for
example, benzyloxymethyl, (2-phenylethoxy)methyl, (1-
phenylethoxy)methyl, 3-(3-phenylpropoxy)propyl, 4-{4-
phenylbutoxy)butyl, 5-(5-phenylpentyloxy)}pentyl, 6-(6-
20 phenylhexyloxy)hexyl, 1,1-dimethyl-(2-
phenylethoxy)ethyl, 2-methyl-3-(3-phenylpropoxy)-
propyl, 2-benzyloxyethyl, l-benzyloxyethyl, 3-
benzyloxypropyl, 4-benzyloxybutyl, 5-benzyloxypentyl,
6-benzyloxyhexyl groups and the like can be
25 exemplified.
As to the phenyl-lower alkyl group which may

have straight chain or branched chain alkoxy groups as

substituents in the phenyl ring, a phenylalkyl group




25 ethers such as diethyl ether, tetrahydrofuran,
. . di i sopropyl ether, diglyne, 1,4-dioxane,
di met hyoxyet hane and the |i ke, aromatic hydrocarbons
such as benzene, toluene, xylene and the |iKke,
di met hyl 25 sul foxide, N, N-di nethyl formam de,
N, Ndi net hyl acet ani de, 1-met hy}Z2-pyrrolidi none (NVP),
and m xt ures, of i!g;ie sgl vents and the |ike can be
e

exefipffFiedts £ MRAEEYL Rt diSHrEE i Shisdd s

t he_ reduci ng ent n.anhydrous sol vent y be

pre %?%%T%duggg?nTﬁ%E¥ﬁogﬁ ugf%ﬁﬁénﬁbjuﬁdn}zﬂﬁﬁﬂoqsﬁtgmsf

gen I t equi mplar quantity, _pr.eferably.

abou élég%aé%éigfn%ﬁgg qﬁggﬁﬁyﬁeg % r31%%ﬁ%§Q§ Bahn or

conpound, £ 3) : O h tion is carried

ou??Pgené§§I$€£%§ %Egﬁggoé?éuEgo@?%g% férggl§ é%faﬁﬁn

9 10 IOC fPdedsybioi s ,h aba hoyrs. 15

Compound (1 a) or (%a? cgﬁgégﬂbb?apﬁgéyggtggé'rgaction

i N Sheuftadh 1 Sob viemeny WOEEBVES 2aphieed 19Ut Yy using a

reduci ng agent, for exanple, a catalytic hygrogenatlon

r echlodrngl pgentl, selebhasy pakkadi um, 1pakkadhym-black,

pal | adi um car bon, pal | adi um hydroxi de 20 car bon,

r hadieny ad tting na, 2 phat h nuag - phahiyhpeopxilde 4 -geppekybenzyl,

chromte, Raney nickel, palladiumacetate and the

| i kesnearebryHentayl aci drednoapipenzvin sal ¢ -dimbahby vaendyl,

or an alkali netal salt of fatty acid, such as formc
10cit, 4 rsodi Wi drnatesn arnhon? uhf f ok haxephsodl uptRgl, 1-(3-

acetate and the |ike, under the reaction_tenperature

of PIEEEREANS YA iddi b enpet AT BOLBPRODLL ) BEEPELably (4~
room.tenperature .t 50C, fo bout .1 to 30 hours. The
R RSN Say bi  < 7 EackebrL Py g Shgr eyl 6
sol t_ hi |.S.C l.e. 10, be, used.in the redycti
w o us g T RERR R Chect chr o E &V T bgehataRy 4~
r eQ@HGIRG ALEAL ) ek i S 18aGL P pal hgas
trietﬁ?%%nine gn&ﬁP%e F?ke, % %h 2L %?%%%§56
1 5C O RS p3GH 18% fidid v 10Td g 1 ¥ phesohi ne. angdr the
like nay§%§1a§he§i %%; g%nuﬁ% of the catal?/ticn
hy dizegendtfiien .r educi ng agent may be, generally about
0.1 to 400 by weight, preferably 0.1 to 20% by wei ght
per 1 nol e ofAslGccaiEouncr(®)sudyscnpoendl 4ddr Theyl
anmount of the fatty acid, ammoniumsalt of fatty acid
or 9eHal Salcagioaflantly camiub mihebein general kyl atoledgtis a
an equi nol ar quantitéﬁrpreferably.about 1 to 20 nol ar
quahtrtghfecheifplog Sfrageissurrdid3) arkcbrporte faying 1
15 Th% reaction can be carried out, in a suitable
t

sol-Fefit S3BY Pe@icMTg tthe SHRTBURY (F2rueidhpbund (4)
in_th resence of the catal ytic hydrogenation

r e&&%ﬁﬁgtg‘agmi Kgapgettﬁlé(lsol%/—é:rﬁa Y ed TR AHPUEYL,
react.i xanppl_e, ter,, fatty aci 0 .such_as

o TSP e e R e a S SEH N T P ety L
et hapakn,h SePLORARE! l ke aliphatd

hydr ocar gons sgch gogﬁebg%g,ﬁ%%acghﬂe}%;?el]gené:atrhebe
|i&§émﬁgﬂgﬁgd$uch as 1, 4-di oxane, tetrahydrofuran,

di et hyl ether, nonoglyne, diglyne, dinmethoxyethane and

25 As to the phenyl group which may have 1 toc 3

20

substituents selected from the group consisting cof a
nitro group, a halcogen atom and a lower alkyl group in

the phenyl ring, a phenyl group which may have 1 to 3




25 the like; esters such as ethyl acetate, nethyl
acetate, n-butyl acetate and the like; aprotic

sol vents such as N, N-di net hyl f or mam de

N, N- di met hyl acet am de, 1-nethyl 2-pyrrolidi none (NWVP)

and the like; and m xtures of 27 these sol vents can
be exenplified. As to the catldl ytic hydrogenati on

reduci ng, agent, for exanple palladium palladium
acetdr el parnhai 8t BrEER, fpam Z8rPumreaFb PN PE oy vd 2
hydr pxi de- car bon, rhodi umalum na, platinum 5 ,

pl dttntith SXP 4R, %olﬁfbg?g@ﬂr BhPFe 2NRafey tHiccIdIt Sid iher

unt of the catalytic

K b lifjed. Th

o SUATATH o F BB gL 2GERED] B2 gBeral"y CaBOHERR GEoms

to i ght 1 _npl e of d (3

conmbunt GO udt 7 BuRpera SRS My Beleiylpnenyl,

gorsum iy, shnatout 120U 1996 cteLabl gl o ©

to 80C, ogen pres about

1 to Pheric, pressun e The; E8acLLOA -
genergﬂ@{ﬁi shed akg%%? O.g to Zbgﬁgupgga’?hgnﬁ}écfgi on

| s mroeradad, advant agepush yn By, agddhBg, aBhRES1SUGH 4as

15 triethyl am ne@f% th%l@ga%fi on syst }émgh_Co%po_und (1a)

or ciomgtunicb{ ey ] cap, Hedpbtial ned=Ry1 [ eact-AgnetAydphenyl,
sui tabl e solvent, in the presence of a catalyst,

gertbratd imedth val proomg t enpefatiimet h ol 2ROL, 1 pr ef e abl y at

a roomtenperature to 150C, 20 for about 1 to 10

1thodrsimessh wlphdne/ lsol rantt tepivenysed3 +nit hepheagtli 0A -

any solvent to be used in the abovenentioned reduction
wi th e ot ogehati B rtedutienyy hgeht 4 cahnberapsenyl, 2,5-
used. As to the catalyst, palladi umconpounds such as

pald&ditdA atre-4rG PHEh he 3p%, 5-trinitrophenyl,
tetrakis(triphenyl phi ne) pal | .adium and, the_li ke can
be SO Iy gt 1 TR ol §s L besobRenyL,

abaut, Q4. | ar itities. preferabl bout
0. %I 4t %lgnl utéjgfl??jrlrlor%%a@ ’qgéfj{ﬁi#lyﬁg%?r plﬁ%rll%f bfé(t npound

(34 0 eacii ' -
ARt SRR odaoucd B B o ar- Sl ESTPR e ¢

CORPAURIGSeR 19S A, - Lt 1 Hden 0, thesreachi 9Pophenyl,
system In accordance with this reducing reaction, 5

t he ,desiired cvompewnd ,of3, thelgenes@pHaiy) & (§a) or

(2a) wherein, 5-position of imdazole ring is
seldéctilvelophdelydl, ogerfdtved opare rhd ol -af nesh; opiesy L acd -

iodophenyl, 2—bromophenyl, 3-bromophenyl, 4-

20  bromecphenyl, 3,5-dichlorophenyl, 2,4,6-triflucrophenyl,

25

2-iodophenyl, 3-iodophenyl, 2,3-dibromophenyl, 2,4-
diiodophenyl, 2,4,6-trichlorophenyl, 2-chloro-4-
nitrophenyl, 3-nitro-4-methylphenyl, 3-ethyl-2-
nitrophenyl, 2-fluoro-4-nitro-6-methylphenyl groups and
the like can be exemplified.

As to the lower alkyl group, a straight chain
or branched chain alkyl group having 1 to 6 carbon

atoms, for example, methyl, ethyl, propyl, isopropvyl,



has been firstly found by the present inventors. The
. . reaction for obtaining conpound (2a) from 10 conpound
(la) can be carried out in a suitable solvent or
wi thout a solvent, in the presence of a basic conpound
or acid conpound. As to the solvents to be used in
this reaction, for exanple, vder; |ower alcohols such
as, #g nmet hanol , et hanol, isopropanol and_the |ikes
ket Bries-Shre ht 3P 3EE onE?rﬁﬁPHEVletHypeﬁéﬁémenéﬁﬁxﬂﬁegrouPs
likﬁi q;hers sqfh as di ethyl ether, dioxane,
t et THhydt ot tF &AL “ £t Rt ene gl ycol dinethyl et her,

di met hoxyet h sters _such.as eth

e d the |ike; I
acetate, methy @@%t%I%?b%tﬁﬁugﬁ?yﬁ_gégfgfglgﬁéoﬁﬁe
ke, ' cefic ' formc.aci nd
thg%lnll;{(cg%r{cﬁ %éﬁ%%%g$%%2?gm€%%,ggﬁégal gormula ((_jLO%‘ of
s1- Bl s i 1O}l npne («gﬂ}@ &ﬁfg L 3L e
sonen%g'and tﬁ% |Tke can be exe ??%?éd?gggggghgﬁé by the
basgjeth LM ayWa1 4 hoses pfael {1 @9) kaown; 68D heqused
wi dely. Any one of the basic conpounds used in the
reacti on of conpound (4) with conmpound (9), when XZ is
a hal ogen atom can be used. As to the acids, those of
wel | - known can be r29 used wi dely, for exanple, gB
m neral acids such as%hydrochloric acid, sulfuric =

aci d, hydrobrom g agi the like; formc acid, :
i a7
0

acetic acid, trffluoroacgtic acid; aromatic sU
aci ds suc -tol uenesul fonic 5 acid

exenplififgd. The reaction is generally/tarri&gd out at

about 0 \.or ef er abl 4 %t/ about ég and is (10b)
gerfedl |y Nyl shedt for about 5 nitites t hotrs. In

case of using an acid in this reaction, 10 ani sol and

the like may be added to the reaction system

Method for preparing a 4-nitroimidazole
compound of the general formula (2) of the present
invention is explained as follows.

10 The 4-nitroimidazole compound of the general
formula (2) is prepared by the following Reaction

scheme-3.



1- Substi tuted-4-nitroi mdazol e conpound represented by
. . the general formula (10) is prepared for exanple by

the followi ng Reaction schenme-4. 15 Reaction schene-4

~N~ 02N/ N X (2) O Ro-S-0-CHZRA 0 (11) ~CH2RA N

ZN~~X (10) [wherein, RA, R and X are the sane as

defi ned above]. The reaction # 4-nitroim dazol e

conmpound. represented by the general forrmula (2) with

002%%%ﬁﬁl?ﬁlicp§m€5§ried out in a suitable solvent, in

the 20 presence 3{ a basic conmpound. As to the sol vent

to be used it }?eaction, 30 for exanpl e,

aromati ¢ hydyocarbons such as benzene, tol uene,

xyl ene, o- oro zene, mchl or obenzene,

2, 3di chNor obe he and the |ike; ethers such as

di et hyl ether, tetrahydrofuran, dioxane, di(ethylene

gl ycol ) 5 dinmethyl ether, dinmethoxyethane and the

l'i ke; hal ogenatied hydrocarbons such as

di chl or onet hane, dichl oroet hane, chl oroform carbon

tetrachloride gnd the like; |ower alcohols such as

net hanol , et hangol, isopropanol, butanol, tert-butano

and the like; acetic 10 acid; esters such as ethyl

acetate, nmethy|l acetate, n butyl acetate and the I|ike;

ket ones sich a3 acetone, nethyl ethyl ket@he and th®

l'i ke; acetonwntrilyy pyridine, 1-nethyl-2-pyr i difhione

(NMP), 2,4,640llidine, dinmethyl sulfoxide,

N, N- di et hyl/f or manj de, »15 R{*Ne'di (et hyl acet gifi de, A

hexane ous”triam de; ] es. of ess

sol vent% and t i ke can be exenplif As thb the

basi ¢ conmpound,, wel | - known i norgani c bases and organic

bases can be Wﬁdely used. 20 As to the inorgah?%

bases, for exanple, alkali netal carbonates such as

sodi um car bonatle, potassi um carbonate and the |l ike;

al kali netal hydrogencarbonates such as sodiu

hydr ogencar bonat e, potassi um hydrogencar bonatg and the

i ke; alkali tal 25 hydroxi des such as sodi um

hydr oxi de, pot #si um hydroxi de and the |ike; alykali_a:

nmet al phosphat es ﬁuch as sodi um phosphat e, potasyﬁﬂn

phosphate a thgklike; al kali metal hydrid tich as

p

sodi um hydr i/de, tassjium E R
X - 5
O,N 5f;§> O,N N’//

(2&) (la)

[wherein, R, X* and X' are the same as defined above;
X* is a halogen atom or a lower alkoxy group.
As to the lower alkoxy group, a straight
chain or branched chain alkoxy group having 1 to 6
5 carbon atoms, for example, methoxy, ethoxy, propoxy,
isopropoxy, n-butoxy, iscbutoxy, tert-butoxy, n-
pentyloxy, n-hexvloxy group and the like can be

exemplified, and particularly, methoxy group and ethoxy



. . 31 hydride and the like; alkali netals such as

potassium sodiumand the like; alkali nmetal am des
such as sodium am de and the |ike; alkali netal

al cohol ate such as sodi um net hyl ate, sodi um et hyl ate
and the like can be 5 exenplified. As to the organic
bases, for exanple, pyridine21trinethylan1ne,

trieth | am ne i i sopropyl am ne,
2, 49%OC%I?F%| %Q¥ %%?ﬁylanlllne

dlnethylan1no ridine | mor phori ne, ,
N, N- di et hy! - ggaﬁgnop%?V n%acﬁ én 3chaRe-37 the reaction

dlaéé %%@%I%[%&%&%%ﬁggecene 5%(E@ﬂ?0und can be
1, %ﬁ?@ﬂ Cygt o 2. 2. 5 (DABEOY Qgg Eﬁetlhl kg)r%%%nce

be exenplified. 15 T ese aS|c conpounds are

$i NG Ya Ofa Dygdmad Ngy t ®f . nore thereof. The am)unt of
compound (2) is generally about 0.1 to 5 nolar

quantities, mefesay t@@p@@e@aéiﬁg 8gBRLar tguant bkikes in
per 1 nole of conpound (11). The 20 anount of the

basite corpouinth i SEgenetahp ye 1 101 d§o0Ohaleguabti kLS, as
preferably 1 to 5 nolar quantities per 1 nole of
corpoumichg,1 oh L dihiene e aictd iore ofng ovipeubiiké¢ ) iwdt he
conpound (11) is carried out generally at about O to
1500 1 25 qstefssrldblyy latchaboutd®, teon0eC, camdogeder alibl as
the reaction is finished in about 1 to 100 hours. In

1G4 h&omirelifentl iEd g e dbthakpaen vatd deucehpbnhadesushch as
as S|un1fluor|de y .added in the 32 reaction

%ﬁw Sall yChllo%‘:U%é‘f‘FJc%%féﬂd@f and the like,
d d
] “%28%%3 o A Rl TE S R e b b= Cngetinaie
2
&M o R e R T T b AT B e daogrs may be

conpeund Jepiesant ed by, generale § OI %&%15

prepared by the reaction of conpound ( compound
15( 1phnag tshowt e riipe f alrd G dfﬁﬂﬂéfwt§0@e@§ﬁes MNlar

QzN~/1 N X (2) ~N~ OzN~// N (2) ORs R--SI-0-CHz
unguéhtitiape\r\ ohkl kS aRo-cBartCHE G A \cdipound (5) .

As to the solvents, for example, water;
halcgenated hydrocarbons, such as dichlcromethane,
dichloroethane, chloroform, carbon tetrachloride and

20 the like; ethers such as tetrahydrofuran, diethyl
ether, dioxane, di(ethylene glycol) dimethyl ether,
dimethoxyethane and the like; aliphatic hydrocarbons
such as n-hexane, cyclohexane and the like; fatty acids
such as acetic acid, propionic acid, and the like:

25 carbon disulfide and the like; and mixtures of these

solvents and the like can be exemplified.

In carrying out of the reaction, an inorganic

base, such as sodium hydroxide, sodium carbonate,




(11b) ORB/CHZ Im~ \\ //N O O2N~~X (10a) RB N/CHZ O
. . @2N~~X (10b) In the above-nentioned reaction, conpound

(2) to be used as the starting naterial is prepared,

for exanple, by the above-nentioned Reaction schene- 2,

5 Reaction schenme-3 or Reaction schenme-8 nentioned

bel ow. On the ot her hand coﬁ%%und (11) [conpound

e S T
ot il 8 S g or o
S {ko )y A tigR.) D (0 B0

[m@&@é@,lBeth&r@Qet&naé?sEEﬁ same as defined
previously].

5 The reaction is carried out, generally at -50
to 150°C, preferably at -50 to 100°C, for about 5
minutes to 10 hours.

In the reaction of compound (4) with compound
{9}, when X* is a halegen atom, then the reaction is

10 conducted in a suitable solvent and in the presence or
absence ¢f the basic compound.

As to the solvents to be used in the
reaction, aromatic hydrocarbons such as benzene,
toluene, xylene and the like; ethers such as diethyl

15 ether, tetrahydrcfuran, dioxane, di{ethylene glycol)
dimethyl ether, dimethoxyethane and the like;
halogenated hydrocarbons such as dichloromethane,
dichloroethane, chloroform, carbon tetrachloride; lower
alcohols such as methancl, ethanol, isopropancl, n-

20 butanol, tert-butanol and the like; acetic acid; esters
such as ethyl acetate, methyl acetate, n-butyl acetate
and the like; ketcones such as acetone, methylethyl
ketone and the like; acetonitrile, pyridine, 2,4,6-
collidine, dimethyl sulfoxide, N,N-dimethylformaide,

25 N,N-dimethylacetamide, l-methyl-2-pyrrolidinone (NMP),
hexamethylphosphorous triamide; and mixtures of these

solvents and the like can be exemplified.

As to the basic compounds, inorganic bases,




. . Compound (11a) is prepared by oxidizing 5 conmpound

(12), and the thus obtai ned oxidized conpound is
reacted with conmpound (13). Oxidation of conpound (12)
is carried out in a suitable solvent, in the presence
of a dextrorotary optically active conpound by using
as an oxidizing 10 agent. As 4b the oxidizing agent to
sed in t e reactjon, well-known ?ngXIdeS can be

use i %I}é’f‘%}p *Form%?% FRICPHAERE RydFopér S¥iddem carbonate,
EE%%P el earbeRe %‘ﬁga&%ﬁ%wé?rgg%s%ﬁ?né{%eis
nydracar i Tk st BERERRAE: AMHehEE ayiEiie TR ne
§E¥dp@&9 Qaéfgh g%{ggéiﬁﬁgﬁgégggﬁorbfgotaSSlugbn

or orre ane, di chl oroe rm car

§4 Hetrachhoride ang, thegli §§dee5§8r§h§u§9k@3 diet ¥ly; um

et her, di oxane, tetrahydro uran

di mm@@t hawes sndh hesbdikem, S@baﬁaﬁlegmmmgr OE@EQQHS

such as n-hexane, n-butane, cyclohexane and the |

5 kel@stesl st Ascicet 05edi et ythet Byk, k@b@ﬂ@maéﬂhfyh%te
| i ke; polar solvents such as N, N—dlnethylfornanlde

N, Nerdi netehyll ideet amdleyrdamet hyhs@spyrool edanpne, (MRl dine,

di met hyl sul f oxi de, hexanet hyl phosphorous triam de,

acet,ohi ¢rdd el iahidhg¢ heltetkey L dhtsop RO py esmbhet hese 10

sol vents can be exenplified. As to the dextrorotary
1Gptdigeaahy lase dst riefhekanphe, dektrorotary

optj.cally actlve acids or their alky esters, such as

dl I%WY%)W) fthJrI%%ﬁrée 7 DJOPNY . tarfari ¢ acid,
A i (L 2o (0 )

d he ik b
éi”éfnéﬁz?afb.‘ie W22 %C‘Jt”%'r% PEOER AN A0S LhErt ERE O8n ve

ge@%@%aﬂﬁf¥éd east an equinolar quantity, preferably
20 about to 3 nolar quantity per 1 nole of conpound

1512). The amayt ofc e dextionotary OphbS@hd Ym ft}bae

conpound is generally about 0.01 to 1 nolar quantity,
pr efeersalblly vahouwo 6. @bt Qb @e UsEH i 1 Yn@be pof 1

nol e of compound (12). The oxidation of conpound (12)
I s cgpepenald y40arri ed out at about -50C to a room
tenperature, preferably at about -30C to a room
t enper at ur e, Targd apunt of comopund (9) may be, generally
at least an equimclar gquantity, preferably 1 to 5 molar
20 quantities per 1 mole of compound (4).

The reaction is carried out, generally at
about -50 to 200°C, preferably at about -50 to 150°C,
and generally for about 1 tec 30 hours. 2An alkali metal
halides such as sodium icdide or the like may be added

25 1in the reaction system.
In the reaction of compound (4) with compound

(9), when X* is a lower alkoxy group, under the abocve

mentioned reaction condition, an acid, for example,



35 finished in about 1 to 30 hours. In conducting the

oxi dati on of conpound (12), an agent for accelerating
reaction nay preferably be added to the reaction

system As to the agent for 5 accelerating reaction,

for exanple, alkoxy titanium such as titanium

t etrai sopropoxi de and the |ikd; nolecul ar sieves such

as no| ecul ar sjeves 5A, nol ecul ar si eves 4A, nol ecul ar

si s TR QR PeS 15k el & apdBRN ek BHpEPREEdaCTRe §& D
agents are used singly or by mxing 10 two or nore of
%&ﬁ&Qﬁﬂﬁﬁéif Ca%%%ﬁtm%¥ ?ﬁeuéﬁao%V PiLRgRi G tee basic
general | bout 0.01 to 1 nolar quantity, preferably
O.dfxg%“%Fg'nolar quantity per 1 mole of compound

(12). The amynt of the cular.sieves is ner.a

| . |
about 0.1 to ?ﬁﬁqo%ﬁpm£€g% ea@%%%s?ai Bgrt8%§65§ 1Y a

=il ol compng (12o: e ozt g0 ol gorpund:

OXIAAON Mk COMPOUNGD A IHnd Sugdr [hpd out n a

suitabl e sol'vent, in the presence of a basic conpound.

20 As to the gl et Perdseshi Dt hh§ Oxhgdatha@n(180Y from
one of the solvents used in the oxidation of conpound
(12preamree WBedndxHo Ade-diasi cf€ONPOLAISing compound
wel | - known i norgani c bases and organi c bases can be
usdda)23 rasn taerttrairichorgani: bases;ed osuexamphesuitable

al kali metal carbonates such as sodi um car bonat e,

1Opotsadgicmn carchdmattdicand dsvendd kef; al keduciveg abgent.

hydr ogencar boant es such as sodi um hydrogencar bonat e,
As to the reducing agent to be used in the

reaction, for example, metal sulfite such as sodium
sulfite, sodium hydrogensulfite and the like; tetra-

lower alkyl ammonium borohydrides such as tetramethyl

15 ammonium borohydride, tetraethyl ammomonium

20

25

borohydride, tetra-n-butyl ammonium borohydride, tetra-
n-butyl ammonium cyancborohydride and the like; hydride
reducing agents such as sodium cyanoborohydride,
lithium cyanoborohydride, sodium borohydride, diborane
and the like can be exemplified.

As to the sclwvents to be used in the
reaction, for example, water, lower alcohols such as
methancl, ethancl, isopropancl and the like, ketones
such as acetone, methyl ethyl ketone and the like,
ethers such as diethyl ether, tetrahydrofuran,
diisopropyl ether, diglyme, 1,4-dioxane,
dimethyoxyethane and the like, aromatic hydrocarbons

such as benzene, toluene, xylene and the like, dimethyl



36 pot assi um hydrogencar bonate and the |ike; alkal
nmet al hydr oxi des such as sodi um hydroxi de, potassi um
hydroxi de and the |ike; alkali netal phosphates such
as sodi um phosphate, potassi um phosphate and the I|ike;
5 al kali nmetal hydrides such as sodi um hydri de,

pot assi um hydride and the |ik& alkali netals such as
pot asspum ,sodi um and tge i ke; alkali_ netal am des
sucﬁugﬁo§bﬁ?un$aﬁfgémﬁﬁ yiherrPRéceal Rali- net al

| cohol h [ hyl , I, hyl )
o CotpLalen, et sotlum et i aLe, sodLumel fuate.
DasEyc s ARTRLE PYLLLDe, LLLMREIVLATLNG, ;b

trie anm ne, IS

2,4,6- Edi ne, dinethylaniline,
di§¥§ﬁ§$%%$ﬂ%%yridine, N 15 net hyl nor phol i ne,

, N- di net hyl -4- am no, I, di : '
%ﬂazabicyclo[g?gg% ﬁ%%%%eﬁgg%déﬁ??rane 1s used as the
1, B AZANC VLI O, 4 Q] MLERHEs 7s6PBPYNt may be preferably
1, 4di azabi cycl o[ 2. 2. 2] oct'ane (DABCO and tHe Ilﬁe can

be wxenplified. 20 These basic conpounds are used
singly or by mxing two or nore of these. The anount
of conpound (TI3) dmowgenesal tye abedtcahgl eashtliBdhenerally
preferably about 1 to 2 noles per 1 nole of conpound

(13t Zmsthermnmpunimofalt headvasity coppefiadab$ygehenal Ly to
about at least 1 nole, preferably 1 to 2 noles per 1

1Gvoll¢ goleonppiait {0is e ¥ daels onf ofowpapodnd3| 144a)

W t h conpound 37 (13) is carried out, generally at
- 5EETMRP Kbt ) room tenperature, preferably at -30C
erature, and js finished general

to about a roomte
inlto 20 hgﬁ}es_r G Phet Hredem et nveht | SRRSERLLY 2
desj ol11 d .in that, t .
L omOUn LB S G P e LR P Sn o
MRS e eacked it hcocoiﬁﬂi&‘d}ﬂjﬁl?’) Wi t hout being

un

separated the obtal ned conpo 4a) fromthe

15reaction Syst@fndum &Q)view pod Nty efpd tained by the
IS

wor kabi lity and efficiency of the reaction) I

pr efearcahlon tie reast cyROWKL 3), WHItH hes reaction out by
m xture after the oxidation of the conmpound (12),

si nednighe seldveningy wsedtht,n fdesexcaesies Hfcaealyt das

are the sane. 15 Conpound (11b) is prepared, at first

by ha¥irdiggnad icompouhnd iR )agarext fieh conpoauhhabiaj ned

by

palladium-black, palladium-carbon, palladium hydroxide-

20 carbon, rhodium-zlumina, platinum, platinum oxide,

copper chromite, Raney nickel, palladium acetate and
the like; and a fatty acid, an ammonium salt of fatty
acid or an alkali metal salt of fatty acid, such as

formic acid, sodium formate, ammonium formate, sodium

25 acetate and the like, under the reaction temperature

of, generally a room temperature to 200°C, preferably a
room temperature to 150°C, for about 1 to 30 hours.

The solvent to be used in this reaction is



oxidation is reacted with conmpound (13). Oxidation of
conpound (12) is carried out under the reaction
condition simlar to the oxidation 20 of the
above-nenti oned conpound (12), except that by using a
| evorotatory optically active conpound in place of by
usi ng dextrorotatory opticaIPV5active congoupd As to
the Ievor t at or i cal I active conpounds for
exahpl %%%Fo%%%gﬁ y-dpf Eﬁpﬁﬁ 58t Pee U8shdird< hey

the| %gyo esters, such sopro

() tdirara e (1) ek 5“-%55‘?aﬁkevscfﬂag%eéﬂe(ﬂﬂca&algtw

t0| %IC aci dig?afé% ?iﬁ% +%Pgﬁolgﬂ? o |c &lgﬁd amines
thesuch%llﬁééjjee’@}\?% D g¥emRy Lheds Bsacghan bsphorous

conpound ( is o talned from
5ﬂx36hﬁﬁﬂﬁdéngﬁhﬁxégaﬁanwrMh5htSPQPBHB%ngﬁE L%d the like
carried out in a suitable solvent,”1ht presence 5

of mmpasd aopound. Reaction of conpound (14b) with
conpound (13) is carried out under the reaction

condi tion si MHearam®uithasf of henphoxedtip hherrgashicesn

of conpound (14a) with conpound (13). 10 In the

pr esehiciny ergaron, md heoalesyaesr ebhpoaibdut 14b) eansbe by
prepared in that, after the oxidation of the conpound
(1¥eialfe mesdtd o i X Ul ecd 2 Peadey edeighh penpdundle of
(13) without being separated the obtai ned conpound

LY 14584t reaciararwydt e - Frbie 15meiew p6i hie Satty

the wo kablllt and efficiency of the
ac1d’ ammonfﬁm salt of fatg& acid or metal salt of

fatty acid may be, generally at least an equimolar
quantity, preferably about 1 to 20 molar quantity per 1

mole of compound (3) or compound (4).

15 The reaction can be carried out, in a

suitable solvent, by reducing the compound (3) or
compound (4) in the presence of the catalytic
hydrogenation reducing agent. As to the solvent to be

used in the reaction, for example, water; fatty acids

20 such as acetic acid and the like; alcohols such as

methanol, ethanol, isopropancl and the like; aliphatic
nydrocarbons such as n-hexane, cyclchexane and the
like; ethers such as 1,4-dioxane, tetrahydrofuran,

diethyl ether, monoglyme, diglyme, dimethoxyethane and

25 the like; esters such as ethyl acetate, methyl acetate,

n-butyl acetate and the like; aprotic solvents such as
N, N-dimethylformamide N,N-dimethylacetamide, l-methyl-

2-pyrrolidinone (NMP} and the like; and mixtures of



reaction, it is preferable to react compound (13) wth

. . the reaction mxture after the oxidation of the
compound (12), since the solvents used in these series
of reactions are the sane. 20 Conpound (4) in the
above-nenti oned Reaction schene-3 can al so be prepared
by the foll owi ng Reacti on scheire-6. 39 Reaction
scheme-6 X33 HHH~N NN\ %Xl ~ ~~X1 ~XI N Xq N X4
N (1355 1391 (975 S xee M R 2xem02NENed4a) 2pwhker dhg, SRfalytic
[ same_as defined, in the 1gbove; X3 and X are

is th ,
cadh THORE At Tl oFeT Gt B 29RBact TR SRR FolgalAg LI,
d,.(15) t 6 b i .out
R B0 O PN A Db BT ARR BT 08 8a M campon.
i Lni d f d (5) .
o] e S AL D0 SOTROMAE LR LR SRR PRt ggram,

bt ai 1\ d ’
0144 PO BNDS, (7§ O SR, 15) £ s e

enplioped:dh ddecfaacti oNeof obfai MhgneogPorAd Chakiytic

fromconpound (3) and the reaction of obtaining

compairhdrft faomcomaund 42 18, Reagtbon: $chgpB:30.02

menti oned previously. Reaction of obtaining conmpound

(4eao fIr grark5 wonpoigitt (dé) DrmeDEpeindotddhnganzbesr
carried out under the condition simlar to that

enplagyedirich the nithratiercofomant anpept i creonpeund, i n

general . For exanple, the reaction is carried out in a
10 olapgmradrl nviathadout -20 to 100°C, preferably, at about 0
to 80°C, and hydrogen pressure may be, generally about
1 to 10 atmospheric pressure. The reaction is
generally finished about 0.5 to 20 hours. The reaction
is proceeded advantageously by adding amines such as
triethylamine to the reaction system.

Compound ({la) or compound (2a) can be
obtained by reacting, in a suitable solvent, in the
presence of a catalyst, generally at a room temperature
to 200°C, preferably at a room temperature to 150°C,
for about 1 to 10 hours. As to the solvent to be used
in the reaction, any solvent to be used in the above-
mentioned reduction with the hydrogenation reducing
agent can be also used. As to the catalyst, palladium
compounds such as palladium acetate-triphenylphosphine,
tetrakis (triphenylphosphine)palladium and the like can
be exemplified. The amount of the catalyst may be

about 0.01 to 5 molar guantities, preferably about 0.01

to an equimoclar quantity per 1 mole of compound (3) or




40 solvent, in the presence of a nitrating agent. As
to the solvent to be used in this nitration, fatty

aci ds or anhydrides thereof such as acetic acid,
acetic anhydride and the |ike; inorganic acids such as
5 concentrated sulfuric acid and the like; hal ogenated
hydr ocar bons such as chl or of atfm di chl or omet hane,

carbon tetrachloride and the |ike; and nitronethane
and“ PR ike  tan bE @xERPFFF PBALSASIVENEREatIISIAL v Ceeded

S5 4 00 48 S ST1 AR AL, 25 Gpcfoneem Y
cCLihy I 09 SHLT VLG 86 RRgSPOT € ol of e
el L2 R, 82, ROl BRGS0 Deace o,

nitrate and t urrce

AN uaegigfﬁteéﬁ@o;gé&_c&faéhéggég%g-%ﬁ%%ekam”i(% or

nitrate an nitroniu orate such ‘as

ni troni umd.etaf |95 obor e and; hhgsLbke E%gﬁb_%s

exenplified. The anpunt of the nitrating agent may be

at dJegasit jafe 180U Bg&handd t ¥an O8BEHBLEY AR, €XEE8S fact
anmount 20 of the agent is used per 1 nole of conpound
(16)asobdely)fidat bastowid usy nghal Kykasaoni HeAtbeat es

or nitronium hal oborates, at |east an equi nol ar

quantity, préfher atdactaimreqitnobara guangi tympoualioyutad from
nol ar quantities may be used per 1 nole of conpound

1§ 16emmowsl ((17). CHre michrebed i ont i sngenenathlle solvent

finished at -30C to about a roomtenperature, in about
10 9 HiiES U0 RENIFE - 1i: ddee pfessneg @h 2 basic
aI%yIannDn'un1niLrate as the nitrating agent, at | east
an “EYEBCaP fq it (SPUPCUnMA- preferably an equi nol ar
to 3 nolar quantities of .the fatty acid anhydrjde such
R2etio Ay 1S Rt prSd Wol 6167

as trifluoroacetic

copaurd (16)e Qr le(xgag&pféﬂ %&;&dér(e;igg&gsr ;y% ehlnc]?Jksﬁo%\-%hgh as,

starting nateria corfpou

15comReundoiand ean e alse epared by @

204;

25

hpg, Of
fol | owi ng Reaction schene- 7. Reaction sc ene-%’F&é%ngs

~~ sBAhXZs( Apetone;~Methyi—ettfil MM MN {A8)ckd 9) 1 k20)
(15) [wherein, X1, XZ and RA~ are the same as defined

10 ephevisossicy] asRedettingn. eft eanpalintk{ds) tdthahydrofuran,
compound (9) can be carried out under the condition

si mithadene ghatcodnplioywdd viln cthe e atinearh of yetdmpoainghd the
(4) with conmpound (9) in the above-nenti oned Reaction
schéifes 3esi5rrRegeichoR sofe tohtlaiatiatg teonpouity { 200efatom n-
coggound (19) can be carried out under the condition

si

F4F PESCRAE 8PPl 6y&d Lierhd atdattd Diiofs Wit aimiaretic
comognd {811 o Soeguny (3 5 L. shove ety oned,
(15)ofrem campoung, (20) can Aegfenied adt,under e
ObLah BLAYs and the like can be exemplified.

As to the basic compounds, those of well-
known can be used widely. 2Any one of the basic
compounds used in the reaction of compound (4) with
compound (9), when X? is a halogen atom, can be used.

As to the acids, those of well-known can be



42 conpound (2a) from conpound (la) in the
. . above-nenti oned Reaction schene-3. 4-Ntroim dazol e

compound of the general fornmula (2) can al so be
prepared by the following 5 Reaction schene-8.
Reaction schene-8 RA. N ~~S (0 nyRy ON N (25a) ~ A
A' \ rSH RyKS (221~~SRy Rl ~~) RNR~~SR_ ~

ny yi 12 L) N NN N OZN N
a Wi??z%d%!éfm 1F%{%) eﬁgglfizcwwaﬂd ACRP YPp)2s

h def d
{ e KR60% [AF L€ BT svl?uraé Shods SIRECGER At RLd and

d .
regg%%gg g conpgﬂad % ﬁF?Elgo%g6§nd %@%EHQEQﬁ§?ﬁfC
Car éﬁg Q¥fo £L é@ 8RDQ gﬁgassgﬂ%h?ﬁft%rkﬁiaﬁﬁiiﬂ%fonlc

oyed In the reac I on of CO

i9)aé{HtQ£jqggnggﬁgiippgg Reaction schene-3. Further,
compound (24) e prepared by reacting conpound

(23) with acryphonidsde;odhis @@ﬁgka9%%8&%@%@@%
out in 15 a suitable solvent or without solvent, In

t healpnesences of 5@ dash fe EOFPOURdat TABoSO! ¥eRb and °t:heand

basi ¢ conmpound used in this reaction are any one of

t haise geedrd Inl ¢ hiel i eaodd ofio of alsonposndifdlewi A 30 hours.

conpound (9) in the above-nentioned Reacti on schene- 3.

The anmount 20lrofcamr ywnidindg eameyche ah tkast ranaction,

equi nol ar quantity, 43 preferably an equinolar to
LCabantissl msichrt hfuahithie iresy per added etof tibenpeandi(23) .

The said reaction is carried out generally at 0 to

156@35ef erably at about 0 to 100C, and is finished

generally in abo 10 5 qlnutes to 5 hours.
stltute nitroimidazole compound

represented by the general formula (10) is prepared for
example by the following Reaction scheme-4.

15 PReaction scheme-4

0
[ A
R"-3-0-CH,R //CH2RA
NH 0 N
/ (11) /
/ - ,/A
O,N N X C,N N X
{2) (10}

(wherein, R*, R° and X are the same as defined above].
The reaction of 4-nitroimidazole compound
represented by the general formula (2) with compound
(11) is carried ocut in a suitable solvent, in the
20 presence of a basic compound.

As to the sclvent to be used in the reaction,



Reacti on of obtaining conpound (25) from conpound (24)
. . and reaction of obtaining conpound (26) from conpound
(23) can be carried out under the condition simlar to
that enployed in the reaction of 10 obtaini ng conpound
(4a) from conpound (16) or (17) in the above-nenti oned
Reaction schene-6. In carryi 8§ out the reaction of

obt ai ni ng conpound from conmpound (24),
rﬁaﬂ ﬁi‘%&%@ c%ﬁﬁiéﬁu (263552 1her &i AUE eaﬁ. P@azener
%_ IS substituted 1 t he 5- 03|t|og
N e RO LI 1 & Ot G e 2, B e gsfeegn 2,3-
25a under

f th
coﬁg‘ ﬁbgeg1n{%%1 f%“?ﬂé oQﬂb*%ye%t h P hevr a8P|8h68byl

SRR TR R 2
erH‘IrFeCE gk ¢ 50 obialnlng; gagpound
conpound

(2c) fro e carried under the

COW@ﬂdd@ﬁéﬂé@|H¥dﬂd%éf33n§“ﬁh9¥@§s'@1éﬂf?f§ﬁ8£hgﬂe0f

obt ai ning conpound (2a) from conpound

44 dabonermRihonred JReactd ks Chemrch ReaeséRlopide and

obt ai ni ng conpound (2b) fron1conpound (26) can be

carthiced idwt; Nywheati ngpHdla sk add ensthyesnt, &shéfol,

the solvent to be used in this S reaction, aromatic

hy dsoparbens 1suthi tasidlol vens;-xane], dehzeme, like; acetic

chl orobenzene and the like can be exenplified. The
10saipgideagsicensi sugenersaldbhwaradsithlout rettlayy oametate, n-

tenperature to 200C, preferably at about a room

| MBErAL Areteoe150c, i da 'k‘ﬁ*‘?oif?swééi?ﬂ?’i‘?w'

obf“ﬁ%ﬂly(rjlr EB#B Ffﬁ&och)a”ﬂ ec N S Bt L -
(SBFiPIag, APRELR e rsra) 25‘%0'{»@%%) L

P epoayat, gL ool 4 o dRad S

15achds-g4sbrag1 heEmag 136, dhea;%%tét@l h% h ;
trlfluoroace?lc achland t he Ilkehalomé¥)aro Y tr%ﬁ%ﬁge

asafEt harelireet Banehe sksePNeRAQ ardt BHAN0 ke can be
tertbutanol, and the |ike; hal ogenated hydrocarbons
suekempl2@ieHtl orof orm dichl oronet hane, carbon
tetrachloride and the Iike; and m xtures of these
sol vent can Be &xefpki beedc Asmpounts oxdldi-Zimgiragent
to be used, for exanple, peracids such as performc
acﬂﬁorﬁéﬁa§ebﬁ§eécﬁdd pEgenif] hesescarire baciwddely used.
per benzoi ¢ acid, m 25 chl oroperbenzoi c acid,

200. carboxyper%én§8lEhﬁcﬂaoéﬁé“ﬂﬁeb@ﬁ@@r Hydr Ggerple,
per bi chrom ¢ aci d;

g SDKaRe: p20d) cﬁza Oggg%ﬁg@%@h@am@%%mtef
p|§§%%g§%§ esggéc a; Sogagé ﬁg%%Lﬁgﬁéfﬂét§Et di um
PekpBa g@@&&é&gaggsl Hé%ﬁ ke g@dﬁ%t y%#%gg%%%r%%%ate,

t et ate and t e can be exenpli

OxpgtééQquﬁ%?&rH@%n@%rB%ﬁQt@eB%Elaltlhlé a4 Qeea%tlk%q metal
equi nol ar quantity, preferably an equnolar to nol ar

25quapdi bk ege PesuthmMkesefii GAMAQURd 6 2R), 96t%%&ﬁ@um@drox1de
(25). Further, in case of obtaining t he conpound
haa{m@gtlsellimgk greupi(fRets12pnobbBadBBURLCS as sodium
oxi di zi ng agent may be at |east 2 nolar quantities,
prefiesabdye 2 potassium phosphate and the like; alkali

metal hydrides such as sodium hydride, potassium



10 to 4 nolar quantities per 1 nole of conpound (2b)
. . or conpound (25). The said reaction is carried out
generally at about -10 to 40C, preferably at -10C to
about a roomtenperature, and is finished in about 1
to 30 hours. 15 1-Substituted-4-nitroi m dazole
derivative represented by the&lgeneral fornula (10) of

o T ] e Rl heS BeaEr b Bekons. §uchodd PaR assiun,
B A BN N K] Ty 26 Trkera ARy sodiun
Re sl T COMDOLNET 230 0 t hUESRRoaRACPEIRES SHEh 47

o LG el T L061 GNOLALER ! AhuAEnbl 1WA car e

f 1)« d tihe above- nenti oned Reaction schene-4.
Reac}% ingbn lof obt ai ni ng conpound (I Cc) from5 conpound

(27) can be gay ried uioMngdeltheseandiebi-opysignkar to
that enployed in the reaction of obtaining conpound

( Ay Firdimecormoet {liBim 0k ( 17} i &Ph i hemaheyerent i oned

Reacti on schene-6. Reaction schene-10. ~CHZRA N ~~S Rl

02MMylidiisopropylamine, 2,4, 6-collidine,
dimethylaniline, dimethylaminopyridine, N-

10 methylmorphorine, N,N-dimethyl-4-aminopyridine, 1,5-
diazabicyclo[4.3.0]nonene-5 (DBW), 1,8-
diazabicyclo[5.4.0]undecene-7 (DBU}, 1,4-
diazabicyclo[2.2.2]octane (DABCQ} and the like can be
exemplified.

i5 These basic compounds are used singly cr by
mixing two or more thereof.

The amount of compound (2) is generally about
0.1 to 5 molar quantities, preferably about 0.5 to 3
molar guantities per 1 mole of compound (11). The

20 amount of the basic compound is generally 1 to 10 molar
quantities, preferably 1 to 5 molar quantities per 1
mole of compound (11).

The reaction of compound (2) with compound
(11} is carried out generally at abcut 0 to 150°C,

25 preferably at about 0 to 100°C, and generally the

reaction is finished in about 1 to 100 hours.

In the above-mentioned reaction, a halide

compound such as cesium fluoride may added in the




. (10c) ~CHZRA N O N~~S (0) nIR1 z N (1 Qd) 10 [wherein

R', RL and nl are the sane as defined in the above].
Reacti on of obtaining conpound (10d) from conpound
(10c) can be carried out under the condition simlar
to that enployed in the reaction of obtaining 15
conpound (2c) from conpound (ﬁ%) in the

abg?e ntioned Reaction scheme-8. Reaction schene-11

~‘?-?-§ t‘?-m~~-x 1 N 02N N (15) (Za) [wherein X1

is the sane %ﬁgg%§n§5??8ﬁ1evghbsﬁ&tﬁfgquPtlon

of obtalnlng conpo conpou can be

Cants et Qi ad P SULEADLES SOLY L BE M BOOWE: S Aek@a

in the presence of a roni u Fobora suc

n'tféEMdMBtFiﬁéq|P§r§PQ§§£§da§ytgﬁe r@bké@%bn%fa%%ﬁbound

As to the solvent, for exanple fatty acids or

anhM@”W&%HfEHﬁﬁHun@“Fﬁl@ﬁ asekhewachd, tﬁ%eEbQIOWLng

anhydride and the like; inorganic acids, such as

concenitiiaire s sddidlr | £nd@ci dsubat ogenatied-hydrocarnBans.

10 such as chloroform dichl oronet hane, carbon

t etacagitword dee@mrakdritesd i ke tind t gonethanecand 1bhea 1bike is

can be exenplified. Anong these sol vent, nitronethane
prepared by the reaction of compound (2) with compound

(1ib} as shown in the following reaction schemes.

h) rRE RB
C
R ﬁ ~0O-CH, "'“\v Ry
NH 0 . N
Vo GIETLGYs Gl
& - /A
O,N N X o,N N X
(2) (10a)
R® R

(2) (10k)

In the above-mentiocned reaction, compound (2)
to be used as the starting material is prepared, for
example, by the above-mentioned Reaction scheme-2,
Reaction scheme-3 or Reaction scheme-8 mentioned below.

On the other hand, compound (11} [compound
(lla) or ccmpound (11lb)] to be used as another starting

material 1s prepared from well-known compound (12) by



Is used preferably. The anmpbunt of the nitrating agent
may be at | east an equinolar quantity, preferably an
15 equinolar to 5 nolar quantities per 1 nole of
compound (15). The said reaction is carried out
generally at 30C to about a roomtenperature, and is
finished in about 10 minutes 3% 20 hours. The said
reactio s kpown_in a nmethod of nitration by using
t het %%og%i%wh%%t$%ﬁ%ﬂlﬁ?xﬁﬁhéméf Smitric acid-sulfuric
aC| nder known nitration condition, conpound (2a)
TH B Dot & fed in lower yield, and it is
[ ndust rially disadvantageous. According to the present
invention, by usingogidudtisni um hal obor e suchg®s
nitronium 25 tet afl,yoro@orate as nltratul ng ageny, the

obj ective corrpou Efz%%z Xcaht %b obtai nedsi-p- bH M
and high purity. The 1-subs ed- 4-ni t|r oi m dazo e
compounds A8 (10 (10b) represeft ed heo

generabc Ia (10) of the present inventio dn be

i ntroduced t &Hehpo (30a) and (30b) whi ch arge

useful conpouyngs as antit ul ar agenﬁs by t he.

fol |l owi ng Reactl on schema 5 12. ct |Co schema 12 RB

/CHZ m N ~ ~0 Ck nRB~~~| R a

RB N/CH2 0 2NN @go(z;;@b 1RB /CH ~ ~\MOCH2R2
(11b)

[wherein, R®, R® and X' are the same as defined
previously].

Compound (lla) is prepared by oxidizing

5 compound {(12), and the thus obtained oxidized compound

10

15

is reacted with compound (13).

Oxidation of compound (12) is carried out in
a suitable sclvent, in the presence of a dextrorotary
cptically active compound by using as an oxidizing
agent,

As to the oxidizing agent to be used in the
reaction, well-known peroxides can be used widely, for
example, cumene hydroperoxide, tert-butyl peroxide and
the like can be exemplified.

As to the solvents, for example, alcohols
such as methanol, ethanol, isopropanol and the like;
arcmatic hydrocarbons such as benzene, toluene, xylene
and the like; halogenated hydrocarbons such as

dichloromethane, dichlorcethane, chloroform, carbon



~2 RZH ( 2 8 ) OH N QZN~~X (29a) RB_ /OH ~CHZR2 \ 2 RzH
(28) OH N 2N "N "X (29b) " RB N~ "\\ CHRRz/ 00 N2
(30b) [wherein RO and X are the sanme as defined above,

R

49 represents the follow ng group of (A), (B)

(O, (D, (BE), (F) or (Q indicated bel ow, and
further, RB and -(CHZ) ZR2 may%ind to each ot her
together with carbon atons adjacent thereto through

ni tr Yt Ol stnast 2o biker npahgpisr §ucings diethyl

represented b eneral fornmula (H) indicated bel ow ]
CorBrt 1 GF T

f ol
10

%* e(/$6Y€@?¥§r9FPFaEe Eﬁ?ﬁéﬂﬁed as |
BN BN B RS2k 2L RS EAg Bons

o Ayt O G i Sty “RERGPECEDE ARy oGy b

i

WhicGh, By hgsubstid echg or‘mé?ﬁgfgggﬁ 1r§<”909§i %édmz:he

east one group selec

fom Foup consrs

a pheny pgl'a6£ aéd‘l@%?}%?é@ch aagalll Pﬁgﬁirﬁgpﬁgggggﬁgmggg,

unsubstituted Cl-6 group, a

ogen- stitut

or \ynsWlstdt A ddu1eg, Cls 6 ?lrlfé’ﬁ(ﬁfygf-@u}t@yrﬁagiaiHBEQO)ENMP Vs

group which nmay have, as a substituen

at | east one

halddgensuhstadidtead @, unstdsdt iyl eelo $&3n6ral1 koXYi 8HOUB,

on the phenyl ring); AS) biphenylyl -6 al kyl group;

25 aAR)tophiemyill «C2rfil alHeenyl kegt cupd /3t @ted of these

al kyl sul fonyl group; A8) benzenesul fonyl group which
lowawodgents can be exemplified.

15

20

25

As to the dextrorotary optically active
compounds, for example, dextrorotary optically active

acids or their alkyl esters, such as diiscpropyl (D)-

(=)-tartrate, (D)-{-)-tartaric acid, (D)-{(-)-di-p-
toluoyltartaric acid, (D)-(-)-malic acid, (D)-(-)-
mandelic acid, (D)-{(-)-camphor-10-sulfonic acid and the

like can be exemplified.

The amount of the oxidizing agent is
generally at least an equimolar guantity, preferably
about 1 to 3 molar guantity per 1 mole of compound
(12).

The amount of the dextrorotary optically
active compound is generally about 0.01 to 1 molar
guantity, preferably about 0.0l to 0.5 molar quantity
per 1 mocle of compound {12).

The oxidation of compound (12} is generally
carried out at about -50°C to a room temperature,

preferably at about -30°C to a room temperature, and is



50 substituted by a Cl-6 al kyl group; A9) Cl-6

al kanoyl group; A10) a group represented by the
followi ng general formula (Aa): ~NNR ( Aa ) 5 wherein
R represents a Cl-6 al koxycarbonyl group; phenyl Cl-6
al koxycar bonyl group (which na be substituted on the
phenyl ring by at Ieast one up selected fromthe

group cgnsi sting of a phen -6 al koxy group, a
hal%]d@r?q%%swt Qi o "o %{))s}t“?’tlﬁfsed 10" C1-6 al kyl

, d | bstituted bstituted Cl- 6
2l koxy groupylt ng&ﬂ%su S%'lt%eZ?iz%aﬁ?%ﬁpgé'mﬁﬁaﬂﬁow
b t t
g?éﬁgggg%ggti Q¥%%1 He grd%pr%%%gf 8Y§?§Sf%ﬁéﬁ§ﬁ be

iR T é)%a&i{@f}‘ %}f%%‘fﬂbﬁ!é%“’éﬁdi:% 13ent for

u £ 1.1 ut oX p
T T

benz¥azad ydltﬁmfijr@lﬁ@ﬁdragf%&;y@kf@e MBY o b@he like;
substituted on the benzoxazole ring by at |east one 20

OX encgle@iifl &S i eStlistdidiends ;mdlS}u benzoxazekybagrAbPecular

or Al4) oxazolyl Cl-6 al kyl group (which may be

sulssteivtag edh ,omdlredxaz dieeveng@hyamd teasiikaecgnhoup

selected fromthe group consisting of a phenyl group :

25 exrdirdli-B el ky IThgroup asniss substuse@nsdngly sk Ay mixing

group represented by the foll ow ng genera
two or more of these agents. The amount of the alkoxy
titanium is generally about 0.0l to 1 molar quantity,
preferably 0.01 to 0.5 molar gquantity per 1 mole of
compound ({(12). The amount of the molecular sieves is
generally about 0.1 to 1 part by weight against 1 part
by weight of compound (12).

The reaction of compound [compound (lda)]
obtained by the above-mentioned oxidation with compound
(13) is carried ocut in a suitable solvent, in the
presence of a basic compound.

As to the solvent to be used in this
oxidation, any cne of the solvents used in the
oxidation of compound (12) can be used.

As to the basic compounds, well-known

inorganic bases and organic bases can be used.

As to the inorganic bases, for example,
alkali metal carbonates such as scdium carbonate,

potassium carbconate and the like; alkali metal

hydrogencarbcantes such as sodium hydrogencarbonate,



formula (B): -SRS (B) wherein RS represents a

. . tetrazolyl group (which may be substituted on the
tetrazole ring by a 5 Cl1-6 al kyl group or phenyl group
whi ch may have a hal ogen atom as a substituent), or
benzoxazol yl group, a group r%?resented by the
following general fornula (C)3©-CO0R6 (C) wherein R6
represents a Cl-6 alk carbannyloxxﬁgfoup

yl rou%, 10 a i
rep?%%%ﬁjeﬂmbk}yijﬁgg%f:?é‘i%oﬁs GeRefalthforlmki®s @kali metal
- R R9. (D) wh in R d h.identically
e
15 - I . D3 - it Cl- 6
o TR B et e IO B ficn
D5 - ; - | .

o T PR e o 200t Bt s PR e, ARy R
4 east, . One GroLp ﬁﬁgfgasg EEBE‘ ggesgagﬂﬁ ko HMassium
a hal ogen atom a hal ogen-substituted or unsubstitute

Cl-i6y it kyd L OUPhe andr@; hat Rgen- subat ikt uted Ak potassium,
unsubstituted Cl1-6 al koxy group); 25 D7) phenyl "group

(Whicodii uryarhe swbstikelf edlrali mb2al hempheBYkubhn@sb¥odium
1 to 3 groups selected fromthe group consisting of a
halzogete straintlee hal logensubstituéedlonlusiubstiekutedn as
Cl-6 al kyl group, a hal ogen-substituted or
unsisskitunt mesth a6 al kostiugretpylsta, Cin8 ahkahdakk can be
group, a carboxyl group, a Cl-6 al koxycarbonyl group,

1 pr@mplidiiesstal koxycar bonyl group, a carbanoyl group
a Cl-6 al kyl carbanoyl group, an am nosul fonyl group,

and a nor pholthd Yridtp) S DB} Adpheayt §PBupXamDlee)
o I UG VI ATt o1 bR GUFBLBAL Bher ot o
o\ S8 dyouphieuler bl opo.af omp gr carbon
Dol a7 D Zans e oRaEnes Tel TRty e B o Bup. chow

, yclTc group shown
15 Nm2RhyaRe phBH:, N, N-dimethyl-4-aminopyridine, 1,5-
diazabicyclo[4.3.0]nonene-5 (DBN), 1,8-
diazabicyclo[5.4.0]undecene-7 (DBU), 1,4-
diazabicyclo[2.2.2]octane (DABCO) and the like can be
exemplified.

These basic compounds are used singly or by
mixing two or more of these.

The amount of compound (13) is generally
about at least 1 mole, preferably about 1 to 2 moles
per 1 mole of compound (12).

The amount of the basic compound is generally
about at least 1 mole, preferably 1 to 2 moles per 1

mole of compound (12).

The reaction of compound (l4a) with compound




4)

to (D10-7) indicated below (D10-1) piperazinyl

group represented by the foll ow ng general fornula
(Da): - / \NRs ( Da ) 20 wherein R9 represents: (Dal)
hydrogen atom (Da2) Cl -6 al kyl group; (Da3) phenyl
Cl-6 al kyl group (which may be substituted on the
phenyl ring by at |east one gtbup 25 selected frontthe

grou

consi sting of a hal ogen atom

hal &g%h %ﬁb%ﬁFF&?@dOBFruﬁ§aﬁ§talltl&’t éﬂt ch% CamaAatg?r%@ room
and_a halggen substltutegﬁor unsuhstituted Cl1-6 al koxy

gr oupy?={

‘A’feph%?feﬁ?é ehhir Sl ﬁatﬁ%ébﬁ%‘sﬁ A 5

on the he by a t one Sele ted from

thet GBS EuRST sTRg ot EAPRAT oA SRASAL L 17 I o 20

haI ﬁ§ubst|tuted or unsubstituted Cl 6 al kyl group,
a

al ogen-substituted or unsubstltuted Cl- 6 al koxy

rou

9roup) 10 (Dpd) . &d- [?Eé‘ééﬁ?éyiﬁ(rgﬁ? ndl U d{)e%%@ed

phenyl Cl1-6 al koxyca

ony

subsdndsied o dhesphegyl o EéPQrQM % 't%%%t ARE 07 QUR

sel ected fromthe group cons

sting of hal ogen at om

a hat ngen: Subst i £ e@or@éo@ﬁé“bﬁ?““%ﬁ@ %a@talo%ytnﬂéure is

group and a hal ogen-substituted or unsubstituted C -

a

kopayciggdUP) th (Eadyophenyl 3 C3wbrabkenpkexyc @é@@métted the

group (which may have at | east one hal ogen-substituted

or

or
10

almsubsid takrgebGld 6( &y | f grouphenrthetpbangl stieng) ; From
view points of the workability and efficiency of the
reaction, it is preferable to react compound (13) with
the reaction mixture after the oxidation of the
compound {(12), since the sclvents used in these series
cf reactiocns are the same.

Compound (11b} 1is prepared, at first by
oxidizing compound (12), next the compound obtained by
oxXldation is reacted with compound (13).

Oxidation of compound (12) is carried out
under the reaction condition similar to the coxidation
of the above-mentioned compound {(12), except that by
using a levorotatory optically active compound in place
of by using dextrorctatory optically active compound.

As to the levorotatory optically active
compounds for example, levorotatory optically active
acids or their alkyl esters, such as diisopropyl (L}-
{(+)-tartarate, (L)-({(+}-tartaric acid, (L)-(+)-di-p-
toluoyltartaric acid, (L)-{(+)-malic acid, (L)}-(+)~

mandelic acid, (L)-(+)-camphor-10-sulfecnic acid and the



20 (Da8) phenyl Cl1-6 al kylidene substituted am no
group (which may be substituted on the phenyl ring by
at | east one hal ogen-substituted or unsubstituted Cl-6

al kyl group as a substituent), (D10-2) a group
represented by the follow ng 25 general fornula (Db):
- N~R~ ( Db) 59 wherein the dbtted |ine represents

thai t he bogg may be_a_doubl e bond, and Rl represents:
7 o

Dot 3 KRy T SR L ¢ BbSY - phenyl group (which may be

bstituted 5 on the phenyl ring by at |east, ,
sel ected {ronREHE" GPoup: CORGPSET g (0 %a  hilfdgth ot GEa ined

dal pgen-subst it

a e ubstituted or unsubstituted Cl-6 al kyl
ar o e R s Re s Ehat T HELAR 6 o fns ot fotr e ¢12)
al \ ; ) whi.ch, may be
sugg%i%%ﬁéﬁgawp%ﬁeﬁﬁﬁ%nﬁﬁbgggggbggggepéasﬁnoﬁg% presence
Q4 unsubstituted Cl-6 al kyl

group); or (Dbi%h%ﬂéﬁglanino_group (whi ch may be
substi tuted hdhePheRYbohhHInAY (Blib) €33EnORBmpound (13)
hal ogen 15 substituted or unsubstituted Cl-6 alkyl
gr alp)ca Bk Pudroipheor | Nge gFr o8Pt 1 6P10cAN Al kAvlilar o
group (which may be substi tuted on the indoline ring
by tatatl edStengriershad ogentisd ore&st BosSubst tbwpbthd 204a) with
(D10-5) isoindolinyl group (which may be

compound (13).

10 In the present invention, the desired

compound (1lb) can be prepared in that, after the
oxidaticn of the compound {(12), the reaction mixture is
reacted with compound (13) without being separated the

obtained compound (14b) from the reaction system. From

15 wview points of the workability and efficiency of the

20

reaction, it is preferable to react compound (13) with
the reaction mixture after the oxidation of the
compound {(12), since the sclvents used in these series
of reactions are the same.

Compound (4) in the above-menticned Reaction
scheme-3 can also be prepared by the following Reaction

scheme-6.



substituted on the isoindoline ring by at |east one
. . hal ogen atom as a substituent); (D O 6)

1, 2,3, 4-tetrahydroqui nolyl group, (which may be

substituted on the 1,2, 3,4-tetrahydro 25 quinoline

ring by at | east one hal ogen atom as a substituent);

or (D10-7) 1, 2,3, 4-tetrahydroi%oqui nolyl group, (which

may be substituted on the 1,2,3,4-tetrahydro Ss

i sORATol PReSFRAHED) at | east one hal ogen atom as a

substituent), a phenoxy group represented by the

following general formyga (E): /(X)mQ (E) R* 5

wherein X r resents a hakogen atomor amno H

substltu 6 al ky] grofip |ch may hav NCJ 6

aIkyI gr t,. x%present an éger

of to 3, Nand Rllreprg nts: E1) hydr n d{onl 10

E2) halogem5§ubst|tuted Qqr gysubst i t ut ed kyI

group; E3) hal ogen-substituted or unsubst; tuted a -

al koxy group; E4) a group repr sent ed by the follomnng

15 general formula (Ea): - o NR1 3 ( Ea)
wherein Wrepresents a group - or a’Cl-6
/ N
PR
0, N N
{4a)

[wherein, X' is the same as defined in the above; X° and
X' are each shows a halogen atom].
Reaction of introducing compound {15} to
compound (16) can be carried out under the condition
5 similar to that employed in the reaction of obtaining
compound (4) from compcund (5) in Reaction scheme-3
mentioned previocusly.
Reaction of obtaining compound {(17) from
compound (16) can be carried out under the condition
10 similar to that employed in the reaction of cbtaining
compound (la) from compound (3) and the reacticn of
obtaining compound (4) from compound (2a) in Reaction
scheme-3 mentioned previously.
Reaction of obtaining compound (4a} from
15 compcund (16) or compound {(17) can be carried out under
the condition similar to that emploved in the nitration
of an aromatic compound in general. For example, the

reaction is carried out in a solvent or without



al kyl ene group, o represents an integer of 0 or 1, and
. . R12 and R13 each identically or differently represent

any one of: 20 (Eal) hydrogen atom (Ea2) Cl-6 alkyl

group; (Ea3) Cl-6 al kanoyl group; (Ead4) C -6

al koxycar bonyl group; (Ea5) phenyl C1-6 al kyl group

(which may be 56 substitutdd on the phenyl ring by

at | east one group selected fromthe group consisting
of SPhEED enl%tw?é) R HEFRGRNCSuBstitipédngr agent.  AS to

RIS 55 S e
o4 SR Oy B syt L odon Lhe eyl Llag
on P 2800 A 002, O ESETRPILLLEELE0 suon oo

f1al Qgen: dd L‘é‘ﬁ%@fl&mé&‘ étéw Fﬂeq ;9.4 Egﬁég%%‘ﬂ%d

10 as a substitu and t portion ma

sut}g;drtdaaeldocms &ty 6 &l i‘l@i‘dké‘f&ﬁngrQH@%loQEﬁ@chBH%ny'
group (which nmay be substituted on the phenyl ring by

at d=easin qne- R selecied tKomibe; 958HPneeRshethRde and

of a hal ogen atom a hal ogen 15 substituted or

unsiestliitied ethrClob ealdtydhl Of DaP, ame Bo the nitrating

hal ogen-substituted or unsubstituted C -6 al koxy

gr agEnt J,Edr eramp/e grioup iovhn Thr iayabed substicent edted

on the phenyl ring by at | east one group selected from
1020 rd tgrisup Gohsitsitiany aofid talogenuae onf auh@ilogenacid,

substituted or unsubstituted Cl-6 al kyl group, and a

haI gs%@tﬁq%@@drur@w ke Cid 6ol RBRYLC
ggﬁg Ea8) |dyI group, mhlch may be substituted
v 95y éllrwgf 4eaa§?l%%r%a%g% at ol
as a St it

(Ea9 | k
e %ecm Sy e hfrf‘*%v%euwyna R nobgilup nitrate
'e%td%% Y0P 1 77 SRl pled Jo0m the, i
conS|st|ng o%% o en atom a h alogeﬁgg StTTut®d or

5un%HQ%%k%%t%%c@1a% %é@@a4HJBH% Bndhium nitrate and the
hal ogen-substituted or unsubstltuted Cl-6 } oxy

graumks; 2itEan@umphenens Gl-~O aldylagroup-dmhigh may
be substituted on the phenyl ring by at |east one

or aep radlectetorbam tHnel gmeud idenstat iy ofemo it Dgen
atom a hal ogen-substituted or unsubstituted C -6
al kyl group, Taesd aachialtogen-tdubstiittniteichmragent may be at
unsubstituted Cl1-6 al koxy 10 group); and
least an equimolar quantity, generally an excess amount
20 of the agent is used per 1 mole of compound (16} or
(17) . In case of using alkylammonium nitrates or
nitronium haloborates, at least an equimolar quantity,
preferably an equimolar quantity to about 5 molar
quantities may be used per 1 mole of compound (16) or
25 (17). The said reaction is generally finished at -30°C
to about a room temperature, in about 10 minutes to 20

hours. In case of using an alkylammonium nitrate as

the nitrating agent, at least an equimolar quantity,



(Fall) benzoyl C1-6 al kyl group (which may be

. . substituted on the phenyl ring by at |east one group
selected fromthe group consisting of a hal ogen atom
a hal ogen-substituted or unsubstituted Cl-6 al kyl
group, 15 and a hal ogen-substituted or unsubstituted
Cl-6 al koxy group), E5) imddzolyl; E6) triazolyl; E7)

rpholin 0 20 . E8) thio i no rou
e T ot h%ﬂvhla%%uﬁo”%l%y?wpaﬁ Byt the

PSP L5 AN OB A B
o T AR T e

phqu % é £h may be substituted by hal ogen on
t he p eny the dotted line represents that t he

dond may be &NQQU@&ﬁr@Pﬁg'mgﬂngan Eh@oﬂ Bﬁg ﬁ@? %s a

represents a doubl e bond] 1t neans that o

SUbﬁélﬁ*ﬁﬁﬁ%nF@éﬁﬁﬁ@h&ag%hﬂa&a@|ﬁg SngaﬁgeBEQgﬁ by method

together with carbon atons adjacent thereto to forima
Cl-off adrkey| Ryl wixyg s i amnds Fl8meepresents: (Eaal)
hydrogen atom (Eaa2) Cl-6 al koxycarbonyl group; 10

( Eda3)ctplenoegharsotip (whi ch may be substituted on the
phenyl ring by at | east one group selected fromthe

group consisting of a halogen atom a
hal ogensubstituted or unﬁgbstltuted G- 6 al kyl group;
a hal ogen-substituted or/unsubstituyed Cl-6 al koxyy

group; a ,Cls4 alk edloxy a Cl-6

al koxgca bdﬁyK arupff cyano g%Eﬁé}_aXCQ 6 a!k§:§l 1
gr oup; nitro group; phenyl p; an am no

whi ch na have, as a stituent,,& group sel ect

from t'A ¥group con3|§??29 of a phen@l gr oup, Cﬁﬁa

al kyl group, a 20 carbanoyl group and a Cl-6 alkanoyl

group; a Cl-6 al kanoyl -substituted Cl1-6 al kyl group; a
hydr oxyl group; a Cl-6 al koxycarbonyl -substituted Cl1-6

al Kyhegaup; @, pﬁeﬂﬁhjquGaﬁékﬂﬁeQEQMQ a8 Gdr8ned
al kanoyl group; a -6 alkylthio group; a

101, 2révtioiua2ellyl group; 25 an isoxazolyl group; an
i m dazol yl group; a benzothi azolyl group; a

2H benzot r i aRelaylt igmow®, camporured yi 1&Yr ouipbh acompound  (9)

benzoxazol yl group; a piperazinyl group (which may be

subgni ket edronscheuli pecsz fdea igypdition similar to that
employed in the reaction of compound (4) with compound
(9) in the above-mentioned Reaction scheme-3.

15 Reaction of obtaining compound (20) from
compound (1%) can be carried out under the conditicn
similar to that employed in the reaction of obtaining
compound (4) from compcocund (5) in the above-mentioned
Reaction scheme-3.

20 Reaction of obtaining compound {(15) from

compound (20} can be carried out under the condition

similar to that employed in the reaction of obtaining




59 by at | east one group selected fromthe group

consisting of a Cl-6 al koxycarbonyl group and a phenyl

-6 al kyl group (which may be substituted on the

phenyl ring by at |east one group selected fromthe 5

group consi sting of a hal ogen atom a hal ogen

substituted or unsubstituted?4l-6 alkyl group and a

hal ogen- sucg Qﬁ) d or unsubstituted Cl-6 al

gr oif%S St ARNETPAUDE pér Réli AP tBPoéEO("\%ﬁW@thoned
be substituted on the piperidine ring by at | east

ongReﬂft %kéefr%ectgd fromthe group consisti ng of an

b d
aroup by at |(4Ve“a“s Y Pt et abbeite B PR Trhgsat

coneisiing of) 201 Hal kil group-andn phenylgrouRg

(whi c esu stitut ring

3 eq@acqri%rgr%r[qeias'el ected fromthe group conS| sti ng

of a hal ogen atom a hal ogen-substituted or
ungubsit itgH edHekb @l kyl group, and a

hal ogen-substituted or unsubstituted Cl-6 al koxy
group) as a substituent)); and a carbanoyl groyp)
(Eaa4) hydroxyl group; 20 (EaaS) carboxy gvgwp, ( Eaab)
phenyl group (which may be substituted on ﬁeﬁyl
ring by at |east one group sel ected frem Fhesgroup
consi ski ng of a phenﬁ§y greup (whi€h nay hg

subst{ pu.ed o fhe, phenyring Pyl at 1 gagdt) qpe gr Ligmm
25 selzgct ed fromthe groa cosg stl ng ezfu haI 0g

atom a hal ogen©dubstitut‘ed or (iisubstituted d - 6‘2‘”
al kyl group, anc’_g_;m Srtjlbmgt |t/uLed/o'r
unsubstituted d* 94};3; 'aS a substituent), a

hal ogen atom a hal ogen 6Q.ssubsti tuted or
unsubstituted Cl-6 al kyl group, and a
hal ogen-substituted or unsubstituted Cl-6 al koxy group

as (grebsti t Etent g %E @ s 6.8l kgﬂegguteéf?néﬁaﬁﬁ) the

C3- 8 cycl oal oXy group;

phenykear han@a(&wgryuc@r yhi gh Jiy, e SUbeLd ér?t&goﬂﬂ the
phenyl ri ng by at | east one group selected fromthe

group consi skeAgtobnacfalegen @om218 with compeound {22)
hal ogen-substituted or unsubstituted Cl-6 al kyl group,
10aandraahalogenfsubsbbtmtied 2¢n whistbstorddiett %6 can be
al koxy group); (Eaal O tetrahydropyranyl oxy group;

10( Eaakk)ed, guti ordeanyhegcongti tiBmalsAnidea groudiatls

1z

20

( Eaal 3) napht h}él oxy group (which may be
employed he reaction of compound (4) with compound

(9) in the above-mentioned Reaction scheme-3. Further,
compound (24) can be prepared by reacting compound (23)
with acrylonitrle. This reaction can be carried out in
a suitable socolvent or without sclvent, in the presence
of a basic compound. The solvent and the basic
compound used in this reaction are any one of those
used in the reaction of compound (4) with compound (9}
in the akove-mentioned Reaction scheme-3. The amount

of acrylonitrile may be at least an equimclar guantity,



substituted on the naphthal ene ring by at |east one Cl
. . 6 al kyl group as a substituent); (Eaal4)

2, 3-di hydr obenzof uryl oxy group (which nay be

substituted on the 2, 3-di hydrobenzofuran ring by 20 at

| east one group selected fromthe group consisting of

a Cl-6 al kyl group and an oxd3group); (EaalS)

benzot hi azol yl oxy group.  (which may be substituted on

t he ezt Azdt 4R HEC by a0 | @agtt ohé Welerapkypntities
roup);. 25 (Eaal 6) 1,2, 3, 4-tetrahydronapht hyl oxy group

?\Mﬁ %ﬁ%ﬁlffe %%U%WR%‘%%% o6h>t he "ﬁb?, 8axdt EEAGRYAF0LS

ht hal ' b I t o
SUBT LAt SRR AR 73 10 %g%eﬁ%@ﬁﬁi hPERARFRBRY at
| ch bstit . on e .
Pt i o T A & ET%%%?%%%H%W%V?EB sy 1
' t)~ i soqui no OoXy group; aa
;;rl3&%%%5t%%éﬁgﬁﬁkgiagg)qquinon!oxy group (which may
be substi tul ed.on. {hie guigaling 14 ngoBlodhal €35 908

Cl-6 al kyl group as a substituent
di benzfudy | @y girrf&'Héea]@qj&cﬁaac;@)ok;ﬁ'éﬁ@{@ggﬁéﬁﬁéﬁfnd_ (26)

group (which may be substituted on the 2 ronmen ring

by fatonl @R%tpcRRRI 03 )IIRUD RS @ SRSy | dwentddef EBRZ3)

benzi soxazol yl oxy group; (Eaa24) qui noxal yl oxy group;
condition similar to that employed in the reaction of

(O}

10 obtaining compound (4a) from compound {(16) or (17) in
the above-mentioned Reaction scheme-6.

In carrying out the reaction of obtaining
compound (25) from compound (24), simultaneocusly
compound (25aa), wherein the nitro group is substituted

15 in the 5-position of the imidazocle skelton, is
obtained. The compound (2b) can be obtained from the
compound (25aa) under the condition similar to that
employed in the reaction of obtaining compound (2b)

from compound (25).

20 Reaction of obtaining compound {2b} from
compound (25) and reaction of obtaining compound {(2c)
from cempound (25aa) can be carried out under the
condition similar to that employed in the reaction of

obtaining compound (2a) from compound (la) in the



15 (Eaa25) 2, 3-di hydro-1Hi ndenyl oxy group (which may
be substituted on the 2, 3-di hydro-1Hindene ring by at
| east one oxo group as a substituent); (Eaa26)

benzof urazanyl oxy group; or (Eaa27) phenyl C2-6

al kenyl group (which may 20 be substituted on the
phenyl ring by at |east one ¢rboup selected froma

consi sting of _a hal ogen atom _a
haI ‘ﬁesr&%%’f%‘P%?%dR%?CEh%@FP?@?eé -C1-6 al kyl group,

and a hal oge substltut d or unsubstituted O -6 al koxy
group), 25 éﬁﬁa%.b?%uﬁ r%BF@%BﬁP@dCBVPPHQdfdﬁpéwﬁﬂfm

%Qf%f?%%nﬁﬁ"}‘%ﬁe(%b)b%scasseég vk ?@@ﬁ%%glélae

ot ol D R A o GPRUR CuRar 6PRCt f@ Hrkyrog in this
QrQ%%i oﬁ¥3§¥gﬁg f&tﬁfdpgcgrﬂghgh%hhﬂo %rQBRUe
benzoyl group, car rou av Ei:6

al HOou u c 0 0 b
oL LR iy e ouPl, CaROEL

( Whe x@dingmeiyr ey 10 ﬁ&lﬁpsééid“f@a@ﬂiéﬁelghégﬁérélm? QXr@t:Led
|

| east one group selected fromthe group consisting of
a haltogan Aatryim &y Qi esiprc 2 Pheoy| pge edpabaynhtr @bout
group, a Cl-6 alkylthio group, a d-6 aIkyIsquonyI
gr aupg,ocn plempdrClute alkoky0 O pupnd ar&2e6iah kanay! oxy
group, a hal ogen 15 substituted or unsubstituted C -6

10al lgpnegraduyy, fa rhiad rogenirs izt ut @dnonuuasubst bt ibeds.
Cl- 6 al koxy g{oup and a 1, 2, 3-thi adi azol yl group);

(Eab5) C2-6 e@érﬁﬂorgr%ﬁmab?m@g m@h@@u@cﬁou%c(mr@m
may be substituted 20 on the phenyl ring by at | east
on& GPSE S diZdct G R TR Y rob P ot 529 ngespoand  (25a)

TR AR, A0 B I e £ SL L e o
g?%&%&%n%qbik! %%?%f%ée éﬂg¥ §LH5§£ 21n§“§§%gE As to
15 the solvent to be used in this reaction, for example,
water; fatty acids such as formic acid, acetic acid,
trifluorcacetic acid and the like; lower alcohols such
as methanel, ethanol, isopropancl, n-butanocl, tert-
butanol, and the like; halogenated hydrocarbons such as
20 chloroform, dichloromethane, carbon tetrachloride and
the like; and mixtures of these solvent can be
exemplified. As to the oxidizing agent to be used, for
example, peracids such as performic acid, peracetic
aci&, pertrifluorcacetic acid, perbenzoic acid, m-
25 chloroperbenzoic acid, o-carboxyperbenzoic acid and the
like; hydrogen peroxide; sodium metaperiodate,
bichromic acid; bichromates such as sodium bichromate,

potassium bichromate and the like; permanganic acid;



63 (Eab7) Cl-6 al kanoyl group; (Eab8) phenyl C2-6

. . al kanoyl group (which nmay be substituted on the phenyl
ring by at | east one group selected fromthe group
consi sting of a halogen atom a 5 hal ogen-substituted
or unsubstituted Cl-6 al kyl group, and a
hal ogen-substituted or unsubstituted Cl-6 al koxy
groqgg'%éEabQ% benzogl grou émhich may be substi _
t ut R BIHII IR benzene r # gpﬁga fLPBaBETERE TGS 1 Fodium
selected fromthe rog% EOESiS ing of .a hal ogen at.om

r-b uf’

a HATOGEN dlbst i T4t ed Siib SF 8d t&158" md lead
- i tut ti.t ut 1-6

o e S ey Bk oA oSy PRS2 oup THE

(WL B 15 P SUpsy T byt gd. g éﬁsrgh';‘&x%tgﬁ%“f%ﬁg%gﬁt

n
| east one d%ou sel'ect ed fron t Re group“consi's

@ hahogem At oM. @ Qf@PQan\‘gi ghcg_aémaa\é% 2.Ch-Bo1ar

al kyl group as a substituent, a
al kaxamsubsdd taded: Gls fie %f(o&(&(m]:gé@ ) ;{ﬁggag;gggb%bound

HE
phenyl Cl1-6 al koxycarbonyl group (whic

subst3jt.ut edithdhe pheyde réNGobyadhihgashe088meHAHA
sel ected fromthe group consisting of a hal ogen atom

a Hadwigen-subSstriglutecbgs nsids?) | uted &hobnal k¥l oxidizing
group, a hal ogen-substituted or unsubsti 25 tuted C -0
al leggnigmzyp,bea ati trem gr cupro kahaliogenisubst i pueédrably 2
unsubstituted O -6 al kylthio group, an am no group

1Gahitéh 4rap teay alvmrdiitei e kegoyd e bapo f acphenyhdCl2B) or
al koxy group, a C-6 aIkQﬁycarbonyl group, 64 and a
1, SoFRNNE E2dlyl Brooutd reactionis carried out

generally at about -10 to 40°C, preferably at -~10°C to
about a room temperature, and is finished in about 1 to
30 hours.

15 1-Substituted-4~nitroimidazole derivative
represented by the general formula (iO) of the present
invention can be prepared by the method shown in the
following Reaction scheme-9.

Reaction scheme-9

H 2 (11) /CHZRA /CHzRA
/ N . / N / N
# SR >~ /)—SRl - /)‘SRl
N N o,N N
(23) (27) {10c¢)

20 [wherein, R', R*® and R are the same as defined in the

abovel.

Reaction of compound (23} with compound (11)



(Eabl 2) a phenyl C3-6 al kenyl oxycarbonyl group (which
. . may be substituted on the phenyl ring by at |east one
group selected fromthe group consisting 5 of a
hal ogen atom a hal ogen-substituted or unsubstituted
Cl1-6 al kyl group, and a hal ogen-substituted or
unsubstituted C -6 alkoxy gr dép); (Eabl 3)
phenoxycar bo may be substituted on the
phety/t #?rﬁf?%ﬁ%ﬁ P sén%%ﬁ GreupCEBisePacEaB it rEmthdhat

t f_a_ hal t
Rl GG Theti 1 %&%ﬁcfﬁhciuﬁé‘%??%%aua 62b Ry EPgFolEound

d d. b d | k
ar o)’ %@g@ﬁ Ryt Qe SHESF bahog P04 15
(whi ch may beg tdﬁLng§6¥5$§ QhSQM oﬁhag 9? 2tfer

| east one group selected ron1t &2 gF Ou Bhsif

t I b
% igpmmaton, emlossiepitel Lt shor e,

unsiistidrutied (Gl eﬁ‘ﬁﬁﬁQﬂS}’ecﬂrﬂUpﬁhe 204 Eabb9) of obtaining
phenyl car banoyl group (which may be substituted on the

phemytpaimp (s )atf deeasiongi@ gt oups sebect ed) framtBeabove-
group consisting of a halogen atom a

halmegen-cgisas thetauttadbrorsamsudsd i t ut ed Cl- 6 al kyl group

and a hal ogen-substituted or unsubstituted Cl-6 al koxy

25 Rgrous)on (SEdismg)- Idenzof uryl - substituted Cl1-6

al koxycar bonyl group which may be substituted by at

| east one hal ogen aton1on t he benzofuran ring; 65

( Eabl 7) benzothlen¥ﬁ}§3 6 al koxycar bonyl grongﬁ(mhlch

may be substitu on the benzot hi ophe Nlng by at
| east one grou seLec @d fromthe grou 4?1_% %lng of

a hal ogen gt g al ogen- subst !

unsubstituté Cl 6 alkoxy group as é substituent);
( Eabl B) napht hyl{l0substituted Cl-6 al koXx¥odar bonyl
group; (Eabl9) pyridyl-substituted Cl-6 al koxy
carbonyl group (which may be substituted on the 10

10PyniveleRe ikl RY, by' alhd eAskranenbakagen at oA in the
substituent); (Eab20) furyl-substituted Cl-6

al kbxyear.bonyl group (which may be substituted on the
furan ring by at |east one nitro group as a
substi tuent) Rekbt(Bab2t) cbhiagmyings Wasddduticed  IQ6 from
al koxy
compound (10c) can be carried out under the condition
similar to that employed in the reaction of obtaining
15 compound (2c) from compound (2b) in the above-mentioned
Reaction scheme-8.

Reaction scheme-11
H H
[ [
y . /(‘/ Xl
N OZN N
(15) (Za)

[wherein X' is the same as defined in the above] .




carbonyl group (which may have at | east one hal ogen
atom as a substituent on the thiophene ring); (Eab22)
t hi azol yl -substituted O -6 al koxy carbonyl group
(which may be substituted on the 20 thiazole ring by
at | east one group selected fromthe group consisting
of a Cl-6 alkyl group and a pghlenyl group (which may be
substituted on the, phenyl ring by at |east one

hal ogen- substfE#t e~ Br o tinSEbat Nt itegorposng Kya) from

0 R e BT L K20
PRI ) SO B pLaUR Reactot, oo e

o SR TR S DT op R) - BEPa S uBE e PeBant) 23 tne
5% Eg%%a%ggjngé{r#yﬂp- 1H i ndenyl oxycar bonyl group; 5

ane-substituted Cl-6 al koxy carbonyl

: (Eab2 = n X y up- -
?Eggg7)(phens%%ﬁ?gq%%%g§3$ﬁ%§§¥a?%gn§%§%$ggp%a?Egbggfds or

phemtyddide aldepaosubsidlt U £da&dr 6 19-akikoxyear bony
group; (Eab29) C2-6 al kenyl oxycarbonyl group; (Eab30)

C2-zthraldeyinyd axyt arHeonyl kg ol r4Hab313<Bs P such as
cycl oal kyl -substituted Cl1-6 al koxycarbonyl group; or

15 qoEaisE3?)r drenz oyd -isubist idated G &g ah Koxy B@@bﬁﬁykbons,

group, ElI2) a group represented by the foll ow ng

G such as chloroform, dichloromethane, carbon
tetrachloride and the like: nitromethane and the like
can be exemplified. Among these sclvent, nitromethane

is used preferably. The amount of the nitrating agent

may be at least an eguimolar gquantity, preferably an

15 eqguimolar to 5 molar quantities per 1 mole of compound

(15). The said reaction is carried out generally at -
30°C to about a room temperature, and is finished in
about 10 minutes to 20 hours. The said reaction is

known in a method of nitration by using the above-

20 mentioned mixture of nitric acid-sulfuric acid. Under

known nitration condition, compound {2a) can only be
obtained in lower yield, and it is industrially
disadvantageous. According to the present invention,

by using a nitronium haloborate such as nitronium

25 tetrafluorobcrate as nitrating agent, the objective

compound ({Z2a} can be cbtained in high yield and high
purity.

The l-substituted-4-nitroimidazole compounds



general fornmula (Eb): ~NR 6 ( Eb ) wherein the dotted
Ilne represents that the 20 bond may be a doubl e bond,

and R16 is defined as the same as R-5; E13) a group
represented by the follow ng general fornmula (Ec):
67 -CNNR-~ (Ec) Owherein R' represents: (Ecl)

phenyl C -6 al kyl group (whi c&® may be substituted on
the phenyl ring by at |east one group selected from
t he' g%hpa%%néf%f@f’n@eweﬁeﬁaﬁég@ﬁ ihemgeaegal formula (10)
hal ogen-substituted or unsubstituted Cl-6 al kyl group

and’ ?(ﬁﬁﬁ?%%%s%nY%?%HOBrCEHSQSSFPF&PQ@CG & calgeggpunds
ro Ec car bon (Ec3)
G RS B AR et Rt R i )

sub ed on the hen east _one group

selec %P Fom tHe % gc%%sgg?l%aﬁg?wénﬂaﬁgagﬁggpoﬁFheme“
@ hg ogen- substltuted or unsubstituted C -6 al kyl

group, and a hal ogen-substituted or unsubstituted Cl-6
m'ﬁ@@b&HdHHQGhéHigﬁ%ﬁ) pyridyl group; E15) a group
represented by the follow ng general fornula (Ee):

-O-N-R'6 ( Ee ) whepein R'6 represents a phenyl group

(whi ch may be subs®tuted on the phenyl ring by at

| east one 20 group el ected fromthe group consisti

2
of a hal ogen af8m""axna 0gen- substituted or //CHQ CHRR
unsubsti t ad-6 aI R°H  {28)

- / OH
0,N N/)\X /O\
z {10a) (26a)
RB
. N /.
i / //\7/:%H R
0
o,N” N
(30a)
32 Ri

Y
>“\\’
\YZ
O
“,
@)
o
3]
v

[wherein R® and X are the same as defined above, R?



group, and a hal ogen-substituted or unsubstituted Cl-6
. . 68 al koxy group as a substituent); phenyl Cl-6 alkyl

group (which may be substituted on the phenyl ring by

at | east one group selected fromthe group consisting

of a hal ogen atom a hal ogen-substituted or

unsubstituted 5 Cl1-6 al kyl gridup, and a

hal ogen-substituted or unsubstituted Cl-6 al koxy
oﬁ%rem?@ tl%ﬁ %Olalr%%(%a%@ﬁm Ofr ddp - (Vi) ch ﬁ?dy b))

substitu

d b t | t
SR, U P P S S e
h bsti t.ut bstituted Cl-6 al ky
ar o‘ﬁéﬁgin%ﬁﬁﬁifalb&&&ﬁdt@gﬁ%q VB rtbaeritceh e3rEon
1 k
phghoxfggggﬁhk?%%tga ﬂ%@ oiggﬁ%%ongthrggﬁ FEQmﬁheﬁ?Ias to

[ t on11 Qu
Tonerdl g RS el boaar o 4TS gelghad. refrdaton®
Uniwﬁﬁﬂdatﬂéc?%e@ovﬁ alkyl group, and a
hal ogen- substitute& or unsubstituted Cl-6 al koxy
group); EL17) chenzayl aaup{ahich rmy,be éyﬁtbé%ﬁ lained
20 on the phenyl ring by at |east one group selecte
fram ted lgmeup consi sting of a hal ogen atom a
hal ogensubstituted or unsubstituted C -6 al kyl group,
~and a hal oger surosty tnstped oenties Ubsti et 26l Chbwbnal kexyral
group); 25 E18) 8-azabicyclo[3,2,]]octyl group (whi ch

lonaioméméﬁbﬁﬂltuted on the 8- azablcyclo[s , 1] oct ane

ring by at |east one_ phenoxy group (which nay be
substituted on thefﬁhenyl ring by atlAleast one group
69 selected fromthe group consisting of a hal ogen
atom a hal o§&Rr&dBsH t GERAS8P GASUbSti tuted O - 6
al kyl group, nd a _hal ogen-substituted or
unsubst it ut eft &1h€d§P@8%y &5°8Up) as a substituent): 5

E19) a group ent y the follomnng gener a
formul a (Ef)A&?CEEL Nﬁjiﬁ ’mhereln R4' and R48

each |dent|cgblych6d|&&% Eﬂl one of a
hydrogen atom a Cl16 al ky §Erou6{%ﬁ' Ebi 3 roup

15(whi ch may bgssubsthtut ed 10 qn 1h%rfmﬁny bl B9 Yy a:%
| east one group selected fromthe dgroup consisting o

a babsgenuatancnathal pgensubstinbuted ;ar 1wnsbsdd ufedip
Cl-6 al kyl group, and a hal ogen-substituted or
unsebsctedt édogliBeabkoxp grospktiok @ ipdydn g ap-6
(which may be substituted on 15 the pyridine ring by
atal kasy @neuhal agbAlsubstisubtsed tor egnsubstrisutssd 10t
alk¥ group as a substituent); and further, R and R48
9 bf Nl K51 edERBt her habgaehes URStR tiitieco gan Uatsomsti-
acent ihgrego directly or through other hetero
at P59 sH KPBY nPACHPT Qédnéns Pé@*adifcatrednich may

h I d h
hiéé{f%éii?: § PHRSeoh 5RTT oAk Zong preyHgrods(whi ch
na§u@§t§f@§é&tg%egng EPltBPeHVE rlg%}%é 8$gg%ﬁ§{6%£%he

group sel ected ron1 Re group consi
atomn @ hal ggen-substituted or 25 unsubstituted O -6
al’kyl group, "and a hal ogensubstituted or unsubstituted

Cl-6 al koxy g5pup)pRSndl ybéﬁLBusm 1 g¥8uE20) phenyl
Cl-6 al koxy group %Mhlg v yo 9t uE
25 A6) phenyl C2- 6 alkenyl group:
A7) Cl-6 alkylsulfonyl group;

A8) benzenesulfonyl group which may be



substituted on the phenyl ring by at |east one group
. . selected fromthe group consisting of a hal ogen atom

a hal ogen-substituted or unsubstituted C -6 al kyl

group, 5 and a hal ogen-substituted or unsubstituted

Cl-6 al koxy group); E21) amino substituted C2-6

al kenyl group (which may be Stbstituted on the am no

group by. at | east one group selected fromthe group
con%&?%n@“b?c(f}ﬂoa lBGa?EWEg%BBPénd a phenyl group
(which may b ubsiitut on the phenyl ring by at

| east one grgﬁ% égié t%gg??g tﬂﬁgﬁpéup consi sting of

a hal ogen at a ha -substitute r substi tut.ed
Cl6 alkyl ot BrtIen PERERLLtbe Bl B PRI LLUAES
un§#$§g' ut - Xy 15 group)); or E22)
oxazdi%ﬁ%fﬁﬂgﬁ%ﬁﬁ ?&ifhh may be substituted on the
oxazolidine ring by at | east one oxo group as a
substituent), a gro presented by the follow ng
general 20 fornula yNsRzo ( F) yhgyein R19 and

Rz each identically\or fferently represent any one

of : FI) hydrogen ato 2) Cl-6 al kyl group; 25 F3)
phenyl C1-6 al kyl group (which may be substituted on

St he phenyl riwhgreyratR!l eagtrearetegr U ISE ediledfd0mMonyl
the group consisting of: a phenoxy group 71 (which

may Hgelps u lpdeintit €d -on alheophemtbony hggbyumt (Veash mag be
group selected fromthe group consisting of a hal ogen

at 6P SE IFaItege s (bt inharad orinmseibsat t leeslt Ging group

al kyl %roup, and a hal ogen-substituted or
seleCted from the group consisting of a phenyl Cl-6

alkoxy group, a halogen-substituted or unsubstituted
160 Cl-6 alkyl group, and a halogen-substituted or
unsubstituted Cl-6 alkoxy group):; or phenyl Cl-6 alkyl
group (which may be substituted on the phenyl ring by
at least one group selected from the group consisting
of a phenyl Cl-6 alkoxy group, a halogen-substituted or
15 wunsubstituted C1-6 alkyl group, and a halocgen-
substituted or unsubstituted Cl-6 alkoxy group);
All) biphenylyl Cl-6 alkoxycarbonyl group;
AlZ2) benzoxazolyl Cl-6 alkyl group (which may
be substituted on the benzoxazole ring by at least one
20 oxo group as a substituent):
Al3) benzoxazolyl group; or
Ald) oxazclyl Cl-6 alkyl group (which may be
substituted on the oxazole ring by at least one group
selected from the group consisting of a phenyl group

25 and Cl-6 alkyl group as a substituent),




5 unsubstituted C -6 al koxy group); a hal ogen atom a
. . hal ogen-substituted or unsubstituted O -6 al kyl group;
a hal ogen-substituted or unsubstituted Cl-6 al koxy
group; an am no group which may have at |east one
group selected fromthe group consisting of a Cl-6
al kyl 10 group, and a phenyl 331-6 al kyl group (which
may be substituted on the phenyl ring by at |east one
group sel ect el F¥orPt hePERBERTEENSYs TRy fofl l@ il gemeral
atom_a Qalﬂgen-substituted or unsubstituted Cl-6
alk€%r%H %p, hnd a hal ogen- substituted or
unsubstituted Cl-6 alkoxy 15 group); a, pjperazinyl
group (which may be 'substituted on the(%iperazine ring

by at | east enyls Cl- | kyl grou whi ch. may be

substi t ut ed gvﬂ%lﬁ%lrgh%n%p%e%ge%%/s g‘? tfée)%é?z%ﬁ}él g?](y)ﬁ‘ﬁp

sel ed, I sti 0 l.egen .ato

R S e S R R g e

Yr QU6 Nty '@é&gﬁ%é%&ﬁwt?éoe% %%HH%&&UE%%%‘ 6

al koxy group) ‘as a substituent); ahd a piperidyl group

(Whidihh gy donsuhistd taiede opadhe) pi per bdhRexbiBA RY g@bup,

| east one ami no group which may have a group sel éctéd

fromthe 25 gr appugonsdsid fgnodd aophenyl rerovpibyhgeReral

may be substituted on the phenyl ring by at |east one

gr dprrseleect@®a from a group consi sting of a hal ogen

atom a halogen-substi%uted or unsubstituted C -6

al kyl group, ~2 diPR hal ogen- subst i it ed or

unsubstituted Cl-6 al koxy group) and a Cl-6 alkyl

group as a substigtigent) rYerrapephcnexf1CE 6t 1d Wy g mraup
lO(which may be substituted on the phenyl ring by at

| east one gr@uﬁa§aﬁéﬁﬁﬁ9§¥f?%ﬁﬁﬁfﬁ?@ﬁ%%%nE%ﬁs ¥t Thg

of | cgen ata a hal ogen-substituted or

ungg%lsi{%iwtlu gegeéftpélalf%ﬁm"g]ﬁou® and a

hal ogen- substi t ut e substituted Cl-6 al koxy
group); F5) am no %%gépgﬁkyl group (mh%%ﬁ may be 10
substituted ¢@mct ami’n r el oup
sel ect ed fron?fﬁ%ggrgtpgggngi%F?ﬁgq%¥$§ﬂ%%§%ﬂgfgél
graupredeetiq akkexyearnbanyl HOWrs. and a phenyl group
whi ch may be substituted on the phenyl group by at
| east one groap sekeched far@m;a group consisting of a
15 hal ogen atom and a hal ogen-substituted or
15unsubsti t ut e@2C1<6 -4l kylkydr eup)sp ;F6) phenyl group
(which may be substituted on the phenyl ring by at
| east one gr 8dp bHeélegead styosrnittve apt dllp- fconldist i gipws
a hal ogen atonB a_phenoxy group 20 (which may be
substituted 6A)tReé~FharfPxricagbey:vat-dledsta el gronge:
selected fro he_gr.ou onsi sting of a hal ogen atom
a hal ogen- su siﬁafgdch38ﬁ§§§§t@FG¥§H d -6 al kyl

ol Kowy aroupP ST aRIEEYE T8 21 RO 128 SARbanyl: U by o
F7 ;. F8 | Cl-6
20E T SR AU B b IO S, s

oxycar bonyl “group stitute

ph§@YécEEHng%maEhEe@g%ugnﬁgPszgtQE%u%fSEJqﬁ§f§%éﬁ(§90m, a

the group consisting ogen atom

hahoUegesuUbEbEE Ut 8eQr cUNaHBSbELYLQS Glc8 & Kyl ar QURy g,

and a hal ogen-substituted or unsubstituted C -6 "al Koxy

greup) & haFSYyea-gnoupitapeasent edshysthe ufrald ewig 21 koxy
group) ;

D7) phenyl group (which may be substituted on




general fornmula (Fa): -CH2CH2 N\ /NNRZ' ( Fa ) wherein
Rzl represents a Cl-6 al koxycarbonyl group; phenyl
d -6 al koxycarbonyl group (which may be substituted on
the phenyl ring by at |east one group 10 sel ected from
the group consisting of a halogen atom a cyano group,
a hal ogen-substituted or unsubstituted C 6 al kyl
roup, and a_hal ogen-substituted or unsubsti tuted
C1- 8"l RBRYY §r BEPY; PBhényP 8156 cabkyIsegrestied viiah ey
be substituted on the phenyl ring by at 15 | east one
grd@ﬁog%l%%?%ﬁsF%6ﬁ1Pﬁeagpééﬁg€8n§¢§@un@ b lodsdlogen
atom.and, a hal ogen substituted or _unsubstituted Cl -6

ol KOG} S of = pHRAYPS b1 DA SEWRICR ey e ST0UD, a
ol S e et b eP B boniePEeRha 28 har Spen Kavdmarou.
%n%‘gb@?@ﬁ JEry %?ﬁyﬁggroﬁg?gé%w 89025, a c1-6
bt %%‘f‘g Sy €9 9o N Qﬁéhgiubgda%l%ﬁ'ﬁ% bonyl

group) ; eri

reggﬁﬁggtqgc@hﬁiﬁb$&|é9&ﬁﬁ9 £oéﬂukaaiﬁghcarbgﬁoyﬁ group,

b) wherein 2 represents a
al @xm@rrhmylfcg{@ypgr@b@nyén@laGmakisazsyg%bg%hpgr oup
(which may be substituted on the phenyl ring by at

| east one gr afy) sedw@ctled fdoomphe group consisting of
a hal ogen atom a 5 hal ogen-substituted or

10unsubstitut edVl-W/mldkyl group; and a

hal ogen- substltuted or unsubstltuted Cl- 6 al koxy

group); or phayl Rjr eng Rihiheyn hagdbeosebshi bhed towgether

the phenyl ring by at |east one group selected from

th@%dﬁ%%tqqﬁﬁﬂ%fa% eftolger ofony dleganhdygesup,
halggeg;sub tituted or unsubstituted O -6 al kyl

gr %ﬁ IQIF IOt DR TR uBSP B ut 88 €3- 6°

al%%é%l%r%%%hrated heterocyclic grcocup shown in any one of

15 (D10-1) to (D10-3) indicated below, or benzene

condensed heterocyclic group shown in any one of (D10-
4) to (D10-7) indicated below:
(D10-1) piperazinyl group represented by the

following general formula (Da):

—N N—R® (Da)
N

20 wherein R’ represents:

(Dal) hydrogen atom;
(Daz2) CI-6 alkyl group;
{Da3) phenyl Cl-6 alkyl group (which may be

substituted on the phenyl ring by at least one group

25 selected from the group consisting of a halogen atom, a



FI 1) piperidyl Cl1-6 al kyl group (which may have at
. . | east one phenoxy group (which may have at 15 | east
one hal ogen-substituted or unsubstituted C -6 al kyl
group as a substituent) as a substituent); F12) in
addition, R19 and Rz may bind to each other together
with nitrogen atons adjacent Yhereto directly or
t hrough other hetero atonms or carbon atons, 20 so as
to FOrAennetRFbeyRIPE PENYNSHEWH it tad) Gnéd aflkyl group,
(F12-1)_to £F12- 1021 I ndi cated bel ow (FI2-1) aégroup
r ept & eht SH BYCRRROPBFLbWERE PEr MESELEEd)Euted &1 1¢-Radkoxy
( Fc W@rein the dotted line represents that the
bond" be a doubl e bond, and RZ3 represents: (FCl)

may bo 5 subst 1Tt S GhYF Eﬁl”%heﬁ%gé%hgw&%“E@%‘@i%ted
Paragen B e e ohonY stbsPrERE el e, Ty AL EREas Con

C1- I r : I ti ed.o
unstglbftﬁ%%%d@%%%ggﬁ%xﬁggggﬁg};éagg %l%gglf Shéﬁ&logen_

gr bt e drayr be, subst i tyted en-thgiphenyhotbng by »

at | east one group selected fromthe grolp consisting

of :hz dipdrogarb st DMt &d hat ogessybst thuk8dcOLe alkoxy
unsubstituted Cl-6 al kyl group; a hal ogen-substituted

or ammsylistituted C -6 al koxy group; 15 an am no group
whi ch may have, as a substituent, a group sel ected
1 romthe grou@Paonsists rgllofxacOibénal kykogpoup and a
phenyl Cl1-6 al kyl group (which may be substituted on
t he phenyl rilRpDy glielglasilonezhrowpcashesybdafpom (which

t he r%up consi sting of a hal ogen atom a 20
haFﬁ‘g’e S5 IS T F Drotundtb ey bar Ena 6L ®l /Y| Lgretipone

and _a_ hal ogen-substituted or unsubstifuted Cl-6 al koxy
gr G geﬂ-ﬁw@ o el e S ubad | £t Bdhenoben
nSeRRETY 0 S e 0B S PELERL O 1k
155uBsblubuted or runsipstidisad (Gl 85 al kvl 9roup; - d0daa-1 ¢
alkoxy group):
(Da7) phenyl C3-6 alkenyloxycarbonyl group
(which may have at least one halogen-substituted or
unsubstituted C1-6 alkyl group on the phenyl ring); or
20 (Da8) phenyl Ci1-6 alkylidene substituted
amino group (which may be substituted on the phenyl
ring by at least one halogen-substituted or
unsubstituted Cl-6 alkyl group as a substituent),
(D1C~-2) a group represented by the following

25 dgeneral formula (Db):



76 hal ogen-substituted or unsubstituted Cl-6 al koxy
. . group); a phenyl Cl-6 al koxy group (which may be
substituted on the phenyl ring by at |east one group
sel ected fromthe group consisting of a hal ogen atom
a 5 hal ogen-substituted or unsubstituted Cl -6 al kyl
group, and a hal ogen-substitded or unsubstituted C -6
al koxy group); and a piperidyl group (which may have,
on the p|per|Wh¢%ﬁ¥nn@hea@oﬁtgdb%@nﬁuéﬁpreaﬁnﬁ@a$ﬁa¢n¢he
an1no roup that may have a group selected fromthe
BT s1 i ke ab%fényﬁn@:lR &Ryl SGINGp
(mhlch may be supstituted on the phenyl ring by at
| east one groUﬁoﬁeIQXﬂﬁﬁﬁ??oﬁ¥?%e group consi sting of

2"l ogen <o) TSI U LLed oL e et
bst.i t ut.ed 1 Cl-6

reH MDA U BP AR  l e

substy Lueg on e phenvlc o ng. bYoal Leaat ong.groun.

select consi's |n

a @@H%%%%ﬁ%ggndﬂlﬁﬁ%hﬁ&tf%?%@@ ¢1U@egl£% %§55¥utead a

group, 20 and a hal ogen-substituted or st

Cl1 1@ s Wit - ANy dhe & - 813k k9X Kok y

group; (Fc6) phenyl C3-6 al kenyl oxy group which nay be

substityt;ed on the phenyl ring by at |east one 25

hal ogen atom (Fc7) phenoxy group (which may be
10substituted amkd¥e ey rgmgpy(vaiidieasdy obe ghospituted

sel ected fromthe group consisting of a hal ogen atom

a epafdbegrdepyl rdngalogert- sidsstt tanedialogen-substituted

unsubstituted Cl1-6 al kyl group, and a

haPégéﬁS§@ﬁ§ﬂ¢PGﬁ@UCérﬁJ igafu) o’ al koxy

group); (Fc8) enzo group (which may be substituted

5 on the pher{ﬁ e@yla?mnéhﬁr% o Sededeegsubsti-

fr oup ¢ nS| t|n of a halo en atom
ha?gggﬁsugs u g b§ﬁ1t ﬁﬁaiﬁ%%p,

Ul

an or. b alkoxy
18 r%alﬁf”“-@%%@%% S ﬁ#gﬁ‘%&f@??%%ﬁ b0

phenyl Cl-6 Q|D‘i@x¥5‘¥aﬁll69?;¥1|olq Ch may be
substituted on the phenyl ring a ‘| east one

hal ogen- substiphut-ed @hqunSwlSt igiet &rlddX e substi-
group); 15 (Fcll) phenyl Clgq gtk;ﬁgag%ghnyl groJ% substl

wheneed ah keastnabeihal egewy may abe 1subst idrid et oiydetom
phenyl ring;
as a substituent):

20 (D10-5) isoindolinyl group (which may be
substituted on the isocindoline ring by at least one
halogen atom as a substituent);

(D10-6} 1,2,3,4-tetrahydroquinclyl group,
(which may be substituted on the 1,2,3,4-~tetrahydro-

25 quinoline ring by at least one halogen atom as a

substituent); or
(10-7) 1,2,3,4-tetrahydroisoquinolyl group,

(which may be substituted on the 1,2,3,4-tetrahydro-



(Fcl 2) phenyl car banoyl group (which may be substituted
. . on the phenyl ring by at | east one group 20 sel ected
froma group consisting of a halogen atom a
hal ogen-substituted or unsubstituted Cl-6 al kyl group,
and a hal ogen-substituted or unsubstituted O -6 al koxy
group); (Fcl3) phenylthio grdup (which may be 25
substituted on the phenyl ring by at |east one hal ogen
subsTPEE AL bR URSDBSPYt BfedeB3I6oakk &Ry geduPtom as a
(Fcl henyl sul foxide (which may be substi tuted on
tfmféﬁﬁﬁ%@ug?ﬁbrby at | east one hal ogen 78

substituted or unsubstituted Cl-6 al koxy group); '
(Fcl 5) pyridyf KASROAYkBXGUGr BGBT S5PTEEE) %)y &7 §eg Lowing

represented._by the | owi ng general fornula (Fca): -
(C—E%ﬁn%rﬁ\ng?ég“?%cgﬁ;l 5 wherein o is the sane as

above, and each of R29 and Rzs represents: (Fcal)
hydrogen atom (Fca2) Kkyl group; (Fca3) phenyl
Cl1-6 al kyl group—Eoh be 10 substityted on the
phenyl ring by at group selected fromthe
group consisting of a harogem atom a

hal ogen-substituted or unsubstituted C -6 al kyl group,
s;and a hal ogenqisahsin tut egb 88 seRsybst ht Ub88nClt Bmabko%¥ino
group); 15 (Fca4) phenyl group (which may be
substhdtitted-cah dthes phietyl ¢idgp byhathl ragt hete groups
sel ected fromthe group consisting of a hal ogen atom

a @ldnd grrouy @6 halogent Substt t ut edepresastbstnt ihedger
Cl-6 al kyl group, and a hal ogen-substituted or

un$h$t itutded add R 20 emtemantgrioup); (FcaS) d -6

al kanoyl group; (Fca6) phenyl C2-6 al kanoyl group that
may be substﬁﬁdt&¥4ﬁ9§%%iﬁﬁgﬁyl ring by at |east one

hal ogen atom_.25 (Fca7) benzoyl. group (which nmay be
L0substi t ut ed &ﬁ%tmﬁ%ﬂﬂgﬂﬂsq ?ﬁ;?&k%. PeadtsSERRtyFoEpS C1-6

segﬁ% d Eﬁﬁﬁhthe group consisting of a hal ogen atom

a hal geﬁ

E3) halogen-substituted or unsubstituted Cl-6

alkeoxy group:;
E4) a group represented by the following
15 general formula (Ea):
- (W) o-NRVR"? (Ea)
wherein W represents a group -CO- or a Cl-6
alkylene group, © represents an integer of ¢ or 1, and
R¥ and R" each identically or differently represent any
one of:
20 (Eal) hydrogen atom;
{Ea2) Cl-6 alkyl group;
(Ea3) Cl-6 alkanoyl group;
(Ead} C1-6 alkoxycarbonyl group;

(Eab) phenyl Cl1-6 alkyl grcup {(which may be



79 substituted or unsubstituted Cl-6 al kyl group, and
. . a hal ogen-substituted or unsubstituted Cl-6 al koxy
group); (Fca8) Cl-6 al koxycarbonyl group; 5 (Fca9)
phenyl Cl1-6 al koxycarbonyl group (which may be
substituted on the phenyl ring by at |east one group
sel ected fromthe group consixting of a hal ogen atom
a hal ogen-substituted or unsubstituted C -6 al kyl
gr ot}bbS%htaJ%e%a%g@ﬁe sebgRYL uf é890PY16 tuASEISSt NGt & oup
6 al kox roup (Fcal O phenyl car banoyl group
9ﬁ®g b @?t%%%@poﬁoFﬁéSEhéﬁypfrﬁn@aéygﬁp atom, a

east, one halo ensubstituted or unsubstituted Cl-6

ﬁmlogmpf)u TRLRTS0 6 bent ey PaXy CAPBEnyIL & 6dpY1 grouo,
ét PR T R e
dnsuben s ’%5“% By 54y A5 8 BaBCPR: ek < gPed o
(FCLQ’IGZ k@lﬁ/la %%wrrf’é%ﬁrgﬁgh s t?r Eglégted from the

saturated heter ng throug ogén ato

adj AGRY ddRyiei0 ndvhi €My My hgesubstit uged %?Egefrom

het'erocyclic ring by at | east one group selec
t heweaup aensict ings s Qe dd %KDGYQ;@R?Pn?EOGf)OUQndaa
benzoyl group (which nmay be substituted on the p enyl
25 hrai gy eby- sato d teiasit eaneo g raiguiset et edd f OBt BRkEKQUProup
consi sting of a halogen atom a hal ogen-substituted or
10unswgbst istartsed tQerd: al karld griouplland @ortion may be
hal ogensubstituted or unsubstituted Cl-6 al koxy
gr @u‘g’)StléUtesb phenédy- gredue (ki ohe neyolxe) subst i t ut ed
on the phenyl r|ng by at | east one group selected from
the group condiat)i STy la Helwyetv st @mmay be substituted
g%ﬁ stituted or unsuﬁ_tltuted A -6 al kyl group
7 S BOBRRUBAN B (rad 1S trStfstT e th ot Eadhed Erom

Sube) R e T A G S e
15sels%?sg%qttt%@ the g g%%tqocrtse S tdtt f dﬁat? Ggolg%ft oAy 4

ogen-substituted or unsu

gr a@@og@ﬁds@b@@&@%dl%rs%Sgdﬂst&%t%d Mﬁ%i]&é& &d
A -6 al'koxy group); a phenyl Cl-6 al koxycarbonyl group
(wWhirehpmay be substituted on the phenyl ring by at
| east one group selected fromthe group consisting of
a hal ogen at dEr7a bahegensuhstigt utwed Of minsubstdivdetdiuted
Cl1-6 al kyl group, and a 15 hal ogen-substituted or
unsobshit phedyClréngl boxytgrleamt; cephemlp GBcted from
al kenyl group (which may be substituted on the phenyl

20rj Aag9byust creasstons gifoap hedlcasired faroma Hex lrasup-
consj sting of a halogen atom a hal ogen-substituted or

unstbstitlied oF- BnéPWItlén%@ﬁl Clgéard kvl group, and a
b b t yt ed k
gr%ags‘ié‘eiﬁaﬁg SR 0PBuR CHFGH i b s InetrAted

Ehenyl ring by at |east one group selected from
r8 p consisting of a hal ogen atom a

ha' ogensubst ' Eg%?d g%tolu&)m %%1%]’1[ g}aaft lg:%/? é Mt yted

and a 25 halogen st unsub

2sal ngﬂbgfﬁymdlﬁél%ﬁ? éySHQStlletalétte%mL_ @falﬂ%;g%frtnu’%gom as a

group represented by | om ng genera

(th)lbstlgllent

(Ba®) phenyl Cl-6 alkyl grcup (which may be

substituted on the phenyl ring by at least one group



-V \NR26 ( Fd ) wherein Rzb represents: (Fdl)
. . hydr ogen atom (Fd2) d -6 al kyl group; (Fd3) C3-8
cycl oal kyl group; 5 (Fd4) C3-8 cycloal kyl Cl-6 al kyl
group; (Fd5) d -6 al koxycarbonyl d -6 al kyl group;
(Fd6) phenyl C2-6 al kenyl group; (Fd7) phenyl C1-6
al kyl group (which may be substituted on the phenyl
ring 1 to 3 groups 10 selected fromthe group
con%?%%?ﬁ%dofroﬁ RAE ogEAURL 6ATSA SEVEF0 ofr Gupaldgen atom, a
haH%gen substituted or unsubstituted Cl-6 al kyl group;
Jc%rraawwtgr%ﬁd arhapégg%%gttﬁ@u@éd6oralkyl group,
unsub tituted Cl-6 al kox rou nrno roup. _whic
v B B Ut G et aeaut g oRabat e aen e alkoxy
Cl 6 alkoxycarbonyl group; a phenoxy group; a phenyl
C1-6 artkyi group a phenyl C2-6 alkenyl group; a

%¥2L8)y' Cras) BEDReny oepd aPiE ! Bkt aRee -y @y be
gr oéupg)&g%lgeﬁﬁg ?yot]rr]?%he (g{l%i Hggspgt 2 ELS?EE % 8éfoup

at /B A=k ogeny sibstd £t c@ﬁsyﬁ"éygét btfu‘taeﬁagog@n atom, ‘a
al kyl group, a hal ogen-substituted or unsubstituted

O -l dexys @ oupsuead @n @ﬁ@;msgr@u@euht@h6nram§)§ver%up,
A -6 alkyl 25 group as a substituent)
naphtchyd  HGIEdig el ko 9t Dupt; e Feit Qun pliesyk tgeedpciwhi ghkoxy
may be substituted on the phenyl ring by at |east one

10gr auppselectrad from the group consisting of: a hal ogen
atom a cyano group; 5 an am no group which may have a
Cl-6 al kyl grdupllas kersadist iGlretallayl group (which may be
halo en-substituted or unsubstituted C 6 al kyl group;

EAss 191 i e Tuns ubshd thit et Gieashl RBRYIrOUp

grou a C al k carbonyl group; a carboxyl group
gr‘? Cérfgﬁf’ﬁ“ (‘R(X?rﬁv&FCHEi/ HITShstRo 1@ft%t%@l%ﬁe{1h@fomr a
ph% g(’)l n—% t:Lt teeadStoarioglgI‘é r‘,ﬁ ﬁlle%egtgg_grOﬂtf group,

group Asisting of

1 pensuia it sy W G By 80U o

gr%g@h an amno Cl-6 al kyl group (which may have on
15 the anrno group at | east one group selected from
the group comsi)stirigi=efoia,phenyl group (which may be
substituted on the phenyl ring by at |east one group
sel ected fromehe rdraadd ydgnsi sting of a hal ogen at om
a hal ogen-substituted or unsubstituted C -6 al kyl
group, 20 and’a helrpgen-isubstridur;ed or unsubstituted
Cl-6 al koxy group) and a Cl-6 al kyl group); and a

20phenyl C1- %ﬁko%ﬁlgﬂ@awh@dhﬂohQHEbee substituted on
t he phenyl rlng by at |east one group selected from
the group coRs) s§|ﬁ§¥§ﬁ éq%ﬁqﬁﬁg% group;

hal ogen- substitute
9 %1%1)1 plperldyl group represented by the

following general formula (Eaa):

R4
_(W)OHNO< (Eaa)
R14A

wherein W and o are the same as above, R

25 represents a hydrogen atom, hydroxyl group, Cl-6 alkoxy



25 unsubstituted Cl-6 al kyl group, and a
. . hal ogensubstituted or unsubstituted Cl-6 al koxy

group)); (FdlIl) biphenyl group (which nay be substi

tuted on the phenyl ring by at |east one hal ogen 83

substituted or unsubstituted Cl-6 al kyl groups);

(Fdl 2) am no group, am no gradp which is substituted

by a Cl-6 al koxycarbonyl group, phenyl d-6 alkylam no

gr AP YRMMiTh BRgAbe $ubar i (whedhomayhbessphetyjitutiedgby

by at | east one hal ogen-substituted or unsubstituted

d B la98n Y diflp) PR pheRyn@hi nbhgr aptedhiléRenagpbesents
substituted on the phenyl ring by at |east one group
SelDted I GRAHET ot T ARTSEF OB asnd when®the' dotted

B A S M A
i ch 1h hat D | ' { t

P e B S Lt T b5 "Shehy pERF banggrtner

Clyf 2l oy 910U oS (o G110, e, subsLLtpLed onct hg

phenyl ring by at |east one ogen- substi

UnSuSHICWLRG G ALK 0UP) (DL S) LI azol yl Ol -6

al kyl “group (whi may be substituted on the thiazole

ring by at |eastaigne 20 Houpsghected fromthe group
consi sting of a hal ogen substituted or unsubstituted

phenyl group (@ac23 Ch-—G alkydxeroupny{ Rgt&ip pxazol yl
Cl-6 al kyl group (which may be substituted on the

10oxazol e ring (Byadt) [péastoxgney2bigr palpi Stel et ede f $opTt i~
the group consisting of a hal ogen substituted or
unsubbeti tot sdeppéryly lgrduy dnd st Qledsaldyd group)selected

from the group consisting of a halogen atom; a halogen-
substituted or unsubstituted Cl-6 alkyl group; a
halogen-substituted or unsubstituted C1-6 alkoxy group;

15 a Cl-4 alkylenedioxy group; a Cl-6 alkoxycarbonyl
group; a cyano group; a C2-6¢ alkenyl group; a nitro
group; a phenyl group; an amino group which may have,
as a substituent, a group selected from the group
consisting of a phenyl group, a Cl-6 alkyl group, a

20 carbamoyl group and a Cl-6 alkanoyl group; a Cl-6
alkanoyl-substituted Cl-6 alkyl group; a hydroxyl
group; a Cl-6 alkoxycarbonyl-substituted Cl-6 alkyl
group; a phenyl Cl-6 alkyl group; a Cl-6 alkanoyl
group; a Cl-6 alkylthio group; a 1,2,4-triazolyl group;

25 an isoxazolyl group; an imidazolyl group; a
benzothiazolyl group; a 2H-benzotriazeclyl group; a
pyrrolyl group:; a benzoxazclyl group; a piperazinyl

group (which may be substituted on the piperazine ring



(Fdl 7) indolyl d-6 al kyl group; 84 (FdI 8) furyl
. . d -6 al kyl group (which may be substituted on the

furan ring by at | east one hal ogen substituted or

unsubstituted phenyl group); (FdlI9) imdazolyl Cl-6

al kyl group (which may 5 be substituted on the

inidazole ring by a phenyl gﬁﬁhp? I(Fd20) ?aknoLyl

6 al k rou (Fd21) tetrazolyl grou ich may
be %ﬂb%?Yi%g%ﬁ g%et%EOP@tﬁﬁ%ﬁFéeﬁl §Oﬁyt§ Ep &P

Oy TR L L TR S s
ool G (1, Bera i e 1o
bét.tﬁ@;%w@ ﬁ§'f%enoxyﬁ%z&g8§sk§§3§%% P oyt

oy e, LA el oy oy Rhal SR DY potelaen

mays 8 sulstd d Laﬁ%rpgwgl@np@@@aﬂ 1159, by, 2 g%gggnagd a
atom (Fd29) phenyl C2-6 al kanoy group {mh

substlidgdred s tha:henyt hoHeb by atrbeasy - @nngEQngroup
25 selected fromthe group consisting of a hal ogen

at @y a hadagen:aidst id u sk ord ingubgtbtipt edhCinbmay be
al kyl group, and a hal ogen-substituted or
unsutbsttiittutted Crr Glad koxyeridine ring by at least one
10 group selected from the group consisting ¢f an amino
group (which may be substituted on the aminc group by
at least one group selected from the group consisting
of a Ci-6 alkyl group and a phenyl group (which may be
substituted on the phenyl ring by at least one group
15 selected from the group consisting of a halogen atom, a
halogen-substituted or unsubstituted Cl-6 alkyl group,
and & halogen-substituted or unsubstituted Cl-6 alkoxy
group) as a substituent)); and a carbamoyl group);
(Eaad} hydroxyl group;
20 (Eaa3) carboxy group;

(Eaa6) phenyl group (which may be substituted
on the phenyl ring by at least one group selected from
the group consisting of a phenoxy group (which may be
substituted on the phenyl ring by at least one group

25 selected from the group consisting of a halogen atom, a
halogen-substituted or unsubstituted Cl-6é alkyl group,

and a halogen-substituted or unsubstituted C1-6 alkoxy

group as a substituent), a halogen atom, a halogen-




group) ; 85 (Fd30) benzoyl group (which may be substi
tuted on the phenyl ring by at |east one group
selected fromthe group consisting of a hal ogen atom
a hal ogen substituted or unsubstituted Cl-6 al kyl
group, a 5 hal ogen-substituted or unsubstituted C -6
al koxy group, and an ami no grcdup whi ch may have a Cl-6
al kyl group as a substituent); (Fd31)

bi phEPst i EeeBony| UgF eapt 1ErEsd) Chyhi aykyar Bemyp, and a

groueg]r 10 (Fd33) hen%] C2-6 alken¥lcarbonyl group

Ci‘geélT%LF% htateth ARy peusEbstrtale8loR BR&CxY group

phenyl d -6 al kyl sul fonyl group

phen (Fd3 %

mhé?%ﬁ% i b'gét" &t om may be substituted on the
phenyl 15 rin d3 enzenesul fonyl group (which
may be SUbStI%ﬁF%F ﬁi g %gﬂ§%n% ?Pﬁg by at | east one
roup sel ecte e gLou hal ogen

Egtomand a Cl- y#ygéo Po%gﬁ é% gF8§§ groups

represented by ggr@&ng gﬁ%ﬁmhﬂ%y be

COORZ' (Fda) ereln represe

h | " t t :
zg s?% )%a%gézds cﬁ/ gﬁ%é;{ k%?sﬂw B9 - 8.8LkyLngr QuByLp

10

15

20

25

selected from the group consisting of a halogen atcm, a
halogen-substituted or unsubstituted C1-6 alkyl group,
and a halogen-substituted or unsubstituted Cl-6 alkoxy
group) ;

{Eaall) tetrahydropyranyloxy group;

(Eaall) 1,3-dioxolanyl group:

(EaalZ) oxo group:;

{Eaal3) naphthyloxy group (which may be
substituted on the naphthalene ring by at least one Cl-
6 alkyl group as a substituent);

(BEaald) 2,3-dihydrobenzofuryloxy group (which
may be substituted on the 2,3-dihydrobenzofuran ring by
at least one group selected from the group consisting
of a Cl-6 alkyl group and an oxo group);

{Eaalb) benzothiazolyloxy group (which may be
substituted on the benzothiazole ring by at least one
Ci-6 alkyl group):

(BEaale) 1,2,3,4-tetrahydronaphthyloxy group
(which may be substituted on the 1,2,3,4-tetrahydro-
naphthalene ring by at least one oxo group as a

substituent);



(Fda3) C3-8 cycloal kyl-d -6 al kyl group; (Fdad4) d -6
. . al koxy-d -6 al kyl group; 86 (FdaS) am no-Cl-6 al kyl
group which may have a Cl-6 al kyl group; (Fda6) a
group represented by the foll ow ng general fornula
(Fdb): R30 Rza (Fdb) -CH ~RZ9 5 wherein Rz9, R29, and
R3 represent a hydrogen atom®h Cl-6 al kyl group, or a

h I ' b bsti t uted th h I _

Fing by at | eSEES i of BUReCarBeed TRSHIEHY gRoLfy. (uhich
M R M e A R A,
hal tLLut bst.i : -6 al k

oroney  eepottivel 5P Haad) SRRERECENEs el kyl br oup

(whi ch may be(§§§§@itE%SQuQHOEQQOQQE§¥buEE2?_by 1tos

groups selected fromthe group”con tin a

balogen_atonl(ééaﬁghatpgfayﬁak§tbkeh d or _
unsubstituted Cl-6 al kyl group; a halogen-substituted

or unsubstitutmaqu@ih@x%wgpugroa (which may be
hal ogen-substituted or unsubstituted 81- 6 al kylt l’l{l 0

gr ouy s tai phteny | oCle e adnkoxyl ghouping bydeexyege®upneacl-6
Cl-6 al kyl sul finyl group; a Cl-6 20 al kyl sul fonyl

gr cupsy Cls o wb kad sal oyt Dxyegt bup; a cyano group; a

Cl-6 al kanoyl group; a benzoyl group; a phenyl -6

al kyl group wHFaH Inayc Hesez af ©ly Boay koggugroup in the

al kyl portion; an am no group;, a nitro group; a
1%arbanmoyl gr otfR2%2 IC12H @ KafyY b nog gpenp  waichsmay be

Cl- 6 .al koxycar bonyl group; a Cl-6 al kyl am nocar bonyl

gr oSdB)StaltC_Ylteé Akl ' BomAAM Mot roupy at least one oxo

tri-Cl-6alkylsiloxy .group;. a pyrrolyl group; a

t et r;&aw-'l)?d%dspyar g’ﬁlyqséfytq‘berno%ﬁﬁ; and an im dazolyl group);

5 (Fda8) bi ph%!%l -0 . - ( 9) .

benzhydryl gr oup2 %%m@%y&%%z%%@ﬁu{g%u h the

benzene ring (w8l )l @RSt NG AT OUP L gcred fromthe

group consisting of a halogen atom™ a
15 (Eaa2b) 2,3-dihydro-1H-indenyloxy group
(which may be substituted on the 2,3-dihydro-lH-indene
ring by at least one oxo group as a substituent);
{(Eaa26) benzofurazanyloxy group; or
(Eaa27) phenyl C2-6 alkenyl group (which may
20 be substituted on the phenyl ring by at least one group
selected from a group consisting of a halogen atom, a
halogen-substituted or unsubstituted C1-6 alkyl group,
and a halogen-substituted or unsubstituted C1l-6 alkoxy
group),
25 Ell) a group represented by the following

general formula (Eab):



trifluoronmethyl group, and a trifluoromethoxy group);
10 (Fdal O phenoxy Ci1-6 al kyl group (which may be
substituted on the phenyl ring by at |east one group
sel ected fromthe group consisting of a hal ogen atom
a hal ogen-substituted or unsubstituted Cl-6 al kyl
group, and a halogen-substitdﬁéd or unsubstituted Cl1-6
al koxy 15 group); (Fdall) phenyl C2-6 al kynyl group
(which may be substituted on the phenyl ring by at

| east one hal ogen-substituted or unsubstituted Cl-6

al kyl group as a substituyent)y 20 (Fdal2) pyridyl C1-6
al kyl group; (FdaLE@ )yG—gr oup r@p&gsented Q é
foll owi ng general or nul (Fde) N- Rai %

wherein R 1 represents a yl group (whi ch nay be
substituted on the phenyl ring by at | east one 25

group sel ecteghdromthe; gronp sonsi sti ngo0L, awhafggfgsents
88 atom a cyano group, a hal ogen-substitutéd

unsubist4d Wied Gnd @tdyd SOUR® aBfrasents:
hal ogensubstituted or unsubstituted C -6 alkoxy

group); phenylEElL)6 rafdkydg@t oatporiwhi ch may be
substituted on the 5 phenyl ring by at |east one group
sel ect ed fronEare )grolps collsy Stgnguof (@héakdgenhat alkyl
a hal ogensubstituted or unsubstituted Cl-6 al kyl
yr G UPa e va bifal odest-isubstd thit et e rpimslibsei guded, Chefzoyl
al koxy group); or benzoyl group (which may be
SUBSEIFut ¢ TSRTay } I@%ﬁér‘r&llq‘h MR byhate | 2aSt~onelkyl
group selected fromthe group consisting of a hal ogen

at@ OUp B Gyenistititied Ur UFEUHITRed C1-6 al kyl

, d t1t.ut bstituted Cl-6
i o PUTERR SR L ©
group (which gy, 4g EHRRK Led OndnGy PLRST | 18, ThDY pe

by a phenoxy grou may have

10halsp@ensubshl LWl 6O HERSMDSL 'ntguttg)d & dal%’ﬁ a%'rPe a%&ép

substituent on the phenyl ring) m no

al kgl cgredp rabiC it hEBY; RARANE ¢ B i 1SURptd 4 L!E?"Hal@éeljl e@@ém, a
one group selected fromthe group consisting of
al kykngr gupuand sappkemll ogiceyy shirch 1@y havs, aaSCB—G
substituent, a hal ogen-substituted or unsubstituted
Cd abkallkbxy group,25 6d-tthelphydmyll fidmy, dead,6)a phenyl
I, 2 3, 6-tetrahydropyridyl Cl-6 alkyl

1-6 alkoxy group, a C2-6 alkanoyloxy group, a halogen-

15 substituted or unsubstituted Cl-6 alkyl group, a

halogen-substituted or unsubstituted Cl-6 alkoxy group,
and a 1,2,3-thiadiazolyl group);
(Eabb) C2-6 alkenyl group:;

(Eab6) phenyl group (which may be substituted

20 on the phenyl ring by at least one group selected from

the group consisting of a halogen atom, a cyano group,
a halogen-substituted or unsubstituted Cl1-6 alkyl

group, and a halogen-substituted or unsubstituted Cl1-6

alkoxy group):;



group (which may be substituted on the

1,2, 3,6tetrahydropyridine ring by at |east one phenyl
group 89 which may have, as a substituent, at | east
one hal ogen substituted or unsubstituted Cl-6 al koxy

group on the phenyl ring); (Fdal7) naphthyl Cl-6 alkyl
group; 5 (Fdal8) fluorenyl %% al kyl group; (Fdal9)

i S e (g o
(Fogn) i eni=ts ! 6ShPHYF o7 oht (FaRS) SeelEol pich may
Cﬂ'ﬁ%egﬁﬂgtﬂggggd( gﬁe“ﬁ%e?%lsggﬁé EUtg% geast one group

oxazol e ring al ogen

hal t I
g8ttt o BB LLUL RO, Y gpon, o

E§UMHldégﬁﬁgéﬁbEfﬁb@é§d5§295§uﬁéﬂgtg¥eé E?L@gggkgl group,

substituted or unsubstituted phenyl group

pyrazdly hloderdl ki s Of O Woi Chin BB s Persubat thuked 1 koxy
on the pyrazole ring by a hal ogen substituted or
unsydasip)t,ut ed phenyl group); 20 (Fda25) benzot hi enyl

Cl-6 al kyl group (which may be substituted on the

benzot hi ophengattig Hanzaty 1l egstupnéwigi onpmsel bet edbsti-
fromthe group consisting of a halogen atom and a
hallog&d Quibstiia dtestzagre unisubshy tat ebe it 6ome kgxyup

group); 25 (Fda26) thienyl Cl-o alkyl group that may

100e ssusstiacltfePmort- th S 4o pherel 7§ ieg by~ a2 Had bgeen atom, a

az2 benzothlazolyl Cl-6 aIkyI roup (Fdaz28)
g‘?&@&ﬁﬂ %EF YGAY dHout Sk Tht traled 126 a1ky1 group,
and a halogen-substituted or unsubstituted C1-6 alkoxy
group) ;

{Eabl0) Cl1-20 alkoxycarbonyl group (which may

15 be substituted on the alkoxy group by at least one

group selected from the group consisting cf a halogen
atom, an amino group which may have a Cl1-6 alkyl group
as a substituent, and a Cl-6 alkoxy-substituted Cl1-6

alkoxy group);

20 {Eabll) phenyl Cl-6 alkoxycarbonyl group

(which may be substituted on the phenyl ring by at
least one group selected from the group consisting of a
halogen atom, a halogen-substituted or unsubstituted

Cl-6 alkyl group, a halogen-substituted or unsubsti-

25 tuted Cl-6 alkcxy group, a nitro group, a halogen-

substituted or unsubstituted C1-6 alkylthic group, an
amince group which may have a Ci-6 alkancyl group, a

phenyl Cl-6 alkcxy group, a Cl-6 alkoxycarbonyl group,



90 be substituted on the benzofuran ring by a hal ogen
. . atom (Fda29) indolinyl Cl-6 al kyl group (which may be

substituted on the indoline ring by at |east one 5

group selected fromthe group consisting of a Cl-6

al kyl group and an oxo group); (Fda30) benzoxazolyl

a -6 al kyl group (which may Bglsubstituted on the

or OUR conbi 21 ?%ﬁh%digﬁé?%éﬁ%@@pg?§“mp Zelc??tecsjgg f&:o: la
. (F -6.a
oroup. (FdaselEi0s XA o zﬁ?é%aﬁﬁﬁggﬁnﬂefﬁfg%%ﬁ
beh | LUt noline ri.n
By e e Y S P B Bl b T, Blis Caneid® ov

L5 A001045 535 YA BP0, O1B JEOUD) ponesoing

§Ub§£iéLHéib&EhtJ%bﬁhi§Z@£§o@éﬂgsg%sgﬁthﬁéﬁto?n%nghg%ﬁi—

sel ected fromthe group consisting of a hal ogen atom

a haltogercsubstikpt egh Ofp UNSHdShi bal 86cRheN¥LE 2@ uted or
group, and a Cl-6 al kyl group); or (Fda34) tetrazolyl

C - satted 1 grioup ¢ Whé el myy bgrsubst i tuted on the
tetrazole ring by a group selected fromthe group

consi sti ng of {tetial ogemersubsta thutedl ogroosubshitht gy be
phenyl group and a Cl-6 25 al kyl group); (Fd37) a
gr GiP Steprasshtasd We thieerivl | pivpgogener héasor nukagroup

}J§F%glected from the group consisting of a halogen atom, a
halogen-substituted or unsubstituted Ci-6 alkyl group,
and a halogen-substituted or unsubstituted Cl-6 alkoxy
group) ;

(Eabl4) phenyl Cl-6 alkylcarbamoyl group

15 (which may be substituted on the phenyl ring by at
least one group selected from the group consisting of a
halogen atom, a halogen-substituted or unsubstituted
Cl-6 alkyl group, and a halogen-substituted or
unsubstituted Cl-6 alkoxy group):

20 (Eabl3) phenylcarbamoyl group {which may be
substituted on the phenyl ring by at least one group
selected from the group consisting of z halogen atom, a
halogen-substituted or unsubstituted Cl1-6 alkyl group,
and a halogen-substituted or unsubstituted Cl-6 alkoxy

25 group}:

{(Eabl6} benzofuryl-substituted C1l-6

alkoxycarbonyl group which may be substituted by at

least one halcgen atom on the benzofuran ring;



-Z-NRszR3s ( Fe ) 91 wherein Z represents -C=0 or
-C=S, and R3Z and R33 each identically or differently
represent any one of. (Fel) hydrogen atom 5 (Fe2)
-6 al kyl group; (Fe3) C3-8 cycloal kyl group; (Fed)
phenyl C1-6 al kyl group (which may be substituted on
the phenyl ring by at |east &¥e group selected from
the group con

9 of a hal ogen atom
hal ogeﬂ lsubst ng bieﬂ ore RS EBS BT bt 6d- élaégewwr&pfa&
d Cl-6
chGRe st Stlé%tzggb%{ktéﬂbg oPBub WA ER Oy SR Ene
U] P o e, OB 04,00, DY Bl LeFataont 9L0up,
at Q!anai dal poel- Sélbrﬁéj[é%éx‘?da@ mu yost hgfgsgng%ugstltuted

al kyl group,” and en-su uted

Hnsybsiddun8d Gl %Myaﬂi&yfﬁ) ]ﬁ& ISG}ASp eEMbS@%QHBPt ;

(which may be substituted 20 henyl ring

| east one grou:sEl) ecrtd%mgraéﬁesgwﬁeeeoemtamgosay-
a hal ogen atom a hal ogensubstituted or unsubstituted
Cl-faraldayll grafy; and a hal ogen-substituted or
unsubstituted C -6 al koxy group); or 25 (Fe7) R 2 and
R3' may bind (Ezmbdaoh wihety t-ogeidter twtéd 0i+60gERoxY~
atons adj acent thereto through other carbon atons, so
as cegbiconrh aypiyger (wdhiive mayy oy substituted on the

1,2, 3,6-tetrahydropyridine ring, which may be

10 pyrldlne ring by at least one halcgen atcm as a

substituent) ;
(Eab20) furyl-substituted Cl-6 alkoxycarbonyl
group (which may be substituted on the furan ring by at

least one nitro group as a substituent);

15 (EabZ1l) thienyl-substituted Cl1-6 alkoxy-

carbonyl group (which may have at least one halogen
atom as a substituent on the thiophene ring):
(BEab22) thiazolyl-substituted Cl1-6 alkoxy-

carbonyl group (which may be substituted on the

20 thiazole ring by at least one group selected from the

25

group consisting of a C1-6 alkyl group and a phenyl
group {which may be substituted on the phenyl ring by
at least one halogen-substituted or unsubstituted Cl1-6
alkyl group)):

(EabZ3) tetrazolyl-substituted Cl1-6 alkoxy-
carbonyl group (which may be substituted on the
tetrazole ring by at least one group selected from the

group consisting of a Cl-6 alkyl group and a phenyl



92 substituted on the piperidine or

. . 1,2,3,6-tetrahydropyridine ring by a phenyl group,
whi ch nmay be substituted at | east one group sel ected
fromthe group consisting of a hal ogen atom and a
hal ogen-substituted 5 or unsubstituted Cl-6 al kyl
group, (Fd38) a group represéﬁied by the follow ng

[ f I Ff). _Rsa -N=C (  Ff ~ wh in R39

P enyEden: SHAYRD o 6o 28 o o SEES6 Thubr LA rBuprs =

d 1.0 - | oal kyl :
R B P SR
represente oh | eu eral .for :
Ko Ras (Fia) | ohat et o e o aR0or trt 2Ry B ety
repfesgnt s: a 15 hydrogen atom Cl1-6 al kyl group;
phenyl group (which may be substituted on the phenyl

ging by at |easipone ddiRaRtghoupspseheated £ Lheoxy -
group consisting of a hal ogen atom a

hal eggrersubsitdwt £d or unsubstituted O -6 al kyl group,
a hal ogen-substituted or unsubsti 20 tuted Cl-6 al koxy

group, a Cl- 4Ediad ensokioxy @Be6pallyfdibxycarbonyl group;

al kyl sul fonyl group, a hal ogen-substituted or

unsubst i t ut ed(Eab%/ Jal iyt hi oh ge oUpr 6 aahkbrgcgrbupylandoup ;

93 an am no group which may have a Cl-6 al kanoyl group

as a substitLkﬁﬁ@%B)béﬁr@1m£y¢1g6o@bk@mhf@hbﬁaytbeed Cl-6
1Osub tituted on the benzofuran ring by at |east one

gr BT ¥ SRIHY group consisting of a hal ogen

atom a 5 hal -substituted or unsubstituted C -6

al kyl group, @%ﬁﬁgﬁhéF%ﬂ%ﬁ?QﬁﬁgY%?%¥%ﬂr%?nyl group;
unsubsti tuted -6 .al roup). bi phenyl roup;
furyl group (%ﬁ%%ﬁ”né?pﬁi‘%ﬁﬁéf§¥%ﬁ% %?¥H¥LegFﬂ?gﬁ
ring by a ph L. -gr,oup; whi ve at.on
as a substit3g%¥§gJogﬁ%ﬁ?é@%?gﬁXTgﬁbr%ﬁ% mﬁ?g dn%§née
substdobiiced o ih g thigzel,e ring by at |east one

phenyl group which may have a hal ogen atom as a

15substi tuent) ,(Eeb3%) pRemdy g7 { Whicdy Y- Healkoxy-
substituted on the phenyl ring by at |east one group

selected yflr gmolfp,t he group consisting of: a hal ogen
atom a hal ogen
E12) a group represented by the following

general formula (Eb):

wherein the dotted line represents that the
20 Dbond may be a double bond, and R' is defined as the
same as R'%;
E13) a group represented by the following

general formula (Ec):



substituted or unsubstituted Cl-6 al kyl group; a C3-8
cycl oal kyl group; a hydroxyl group; a

hal ogensubstituted or unsubstituted Cl-8 al koxy group;
a C3-8 cycl oal koxy group; a Cl-4 al kyl enedi oxy group;
a cyano 20 group; a nitro group; a phenyl C2-6 al kenyl
group; a C2-6 al kanoyl oxy gr 'ﬁ- an am no group which
may have a Cl-6 al kanoyl group as a substituent; a

ad-6 aIkylsulfonylaninq/grogp; a phenyl Ci1-6 al koxy

group; a phenoxy groupy/ an aginpprgroup which has at

| east one 25 O -6 ahlyP grouyp as a substigﬁ:nt; an

am no group which has at ast one phenyl group as a
substituent; an am no Cl-6 al koxy group which may have

at | east one yk170 substituent; a Cl-6
aIkoxycarbonyfggr§£§g$ougggge%%?gSélkoxycarbonyl Cl-6

al koxy group; (@C@ﬂ-'ﬁ@h@ﬂlfylé@-@ GIRYR: g2 oY N¥leh may be
group; an imdazolyl group; a piperidyl group; a
morsphied £ Nougs@UPs ehdYpKohy di AvhgOpouR: aehBkeR¥e group
group; a benzofuryl group; a 5 piperazinyl group

(W ehearsyd ber subsité tgit@ao oot hes P pgr aZi BehalBgehY adlom, =
| east one group selected fromthe group consisting of

a Crlgdrkyduygoupited phrenyhs @sbiabkyl gledpaland aroup,
benzoyl group which may have at |east one Cl-6 al kyl

gr s it 3wt tuted coguitmekpb t §roopdt Bat 6may koxy
be substituted on the quinoline ring by at |east one

gr S ¥l ’ect ed from the group consisting of a C-6

al koxy group an, ox roup; a piperidylcarbonyl
group whi ch nﬁggﬁecghﬁgﬁﬁ RR-Ber P HE: piherPdi A8 ring

b bost yri | : trjazolyl 15 : .
Che %) S i 0 Bl S e e i YR o

1 Ona%tw "Elee %Hgﬁgzﬁkcﬁtofrl gﬁi&alpg%%}?g%oyfng %:&Cé@dléggg‘ one

the group consisting o tom~a
hal?%%%@@at@cecm; istbstd fytadh Gls 6; Al koxy, 9

and an 20 am no grouglwhicﬁﬁ%afyhave a CT%% a?k?lﬁgyggen
gr attprgs aa hsuksidr-UeMst i(dtf@)a RiPhanyhyit greupy (Whighs1 kgl
may be substi tuted on the biphenylyl ring by at | east
ongrgueup asel ecthad dgeomstiites tgrotfecansisidgs of t @t ed C1-56
halo%en atom a 25 hal ogen-substituted or

unsdbskivt gretirCl- 9 al kyl group, and a

hal ogen-substituted or unsubstituted O -6 al koxy

13group); (Ff 7FMHNuereryy lgoeepe ipyr enyl group; 95

20

(Ff 8) benzofur%l group (which may be substi tuted on

t he benzof ur &4>ri g IBPUR TEOFSE Hie G rup-hsel et kawing
fromthe.grou onsi_sting of a halogen atom a
ha?8885?§u5§FﬁP§FedESb'unsubstituted C -6 al kyl group,

5 and a hal ogen-substituted or unsubstituted C -6

al koxy group); (Ff9) ot hi enyl group (which nmay be
substituted on theg, benzot{iopmene ring q%kgt | east one

wherein R*® represents a phenyl group (which
may be substituted on the phenyl ring by at least cne
group selected from the group consisting of a halogen
atom, a halogen-substituted or unsubstituted Cl-6 alkyl

group, and a halogen-substituted or unsubstituted Cl-6



group selected fromthe group consisting of a hal ogen
. . | O atom a hal ogen-substituted or unsubstituted Cl-6
al kyl group, and a hal ogen-substituted or
unsubstituted Cl-6 al koxy group); (Ff1O pyridyl group
(which may be substi tuted on the pyridine ring by at
Ieast one group 15 selected %%m t he group consi sting

nsTeRr T e & RGPSEFBuR oY ot tﬁ?}ﬁfl@’?ﬁc}u& @liveh grous
may s Subst ) tul ed, 00, 1 be. pheny! 0 nghex 3L SRS heone

group s ron1 he group consr's

at o & f@k@ggefwab%éjrée&sg 9@&%@8@%&& %%%1%%1%@, of a

al kyl group, and a ogen substitu

t )
{Jﬂ?‘egﬁli‘f %rgoaﬁ%r@ (gf@ét@ﬁ?gwgg%%% \A;]i%k %gﬁgsﬂf&%t%d

Sulrstid uted, 0y Ade f UL &1 RY1BYed - Eab§t9{:9%§1 or
sel ected fromthe 25 group consisting of -6 al kyl

gr oupsukes it Yroups a0k 2y phesyp) gr ?H@nfzwht@h 6MBY kKB& y -
substituted on the phenyl ring by at | east one group

seleotmath flr gndure griolgh aongilse | engoof 1 aubaliogantatofhenyl
a hal ogen 96 substituted or unsubstituted Cl-6 al kyl

gr GUpl9 @hatodessubstd tatede ose lastubst Ftanedh& gboup

al koxy group, and a nitro group)); (Ffl?2)
beﬁﬂﬁqﬂ%kﬂﬂQEQﬁwﬁuﬁ%hﬂﬁ@ﬂ1aﬁ@mha@ehaBO@ﬁnthebstltuted or
benzot hi azole rin at | east one phen group t hat may

10ha\‘ﬂélsug§t&téﬁﬁ§t eénta Ly I0 960 @ k o g@ olpl @B he
h Ff 1 3) thienyl whj ch h
P he SECOaEe A 1 ot Sha BT bub SorBoYERSPT bt CL-

th onS|st|n of a halogen atom a nitro
guégk%&%ﬁgé%%WX% %; &b a pyrazolyl group which may

2 St 0l 0 AL e e
asoa subBsbhwent rigkd A thi anylsgraup yhigh fey. bave aron
15 the group consisting of a halcgen atom, a halogen-
substituted or unsubstituted Cl-6 alkyl group, and a
halocgen-substituted or unsubstituted C1-6 alkoxy
group) ;
E17) benzoyl-group (which may be substituted
20  on the phenyl ring by at least one group selected from
the group consisting of a halogen atom, a halcgen-
substituted or unsubstituted C1-6 alkyl group, and a
halogen-substituted or unsubstituted C1-6 alkoxy
group) ;
25 K18) 8-azabicycle([3,2,1]octyl group {which
may be substituted on the 8-azabicyclo[3,2,1]octane
ring by at least one phenoxy group (which may be

substituted on the phenyl ring by at least one group



15 hal ogen atom on the thiophene ring); (Ffl4) indolyl

. . group (which may be substi tuted on the indole ring by
at | east one group selected fromthe group consisting
of a phenyl sul fonyl group which may have a Cl-6 al kyl
group as a substituent, a 20 E;(L;C)nhenyl Cl-6 al kyl group,
a Cl-6 al koxycar bonyl group, d a phenyl group);

e et 1 5ot Pt e ol Some i eon,
| St f heny! 2 i
supsti Ci e By ot 1 eagto bl R Sgah ShisFir o aq G toup,
oo - (BTG Corar vl grepr CoruPeFFpea¥i-s slkony
berbzﬂcm’ azol yi gg@y@lgm?p m’ay be substituted on the
g by at Te

benzi mdazole rin ast one thienyl group as a

substituent) ;g1 df |58)gJ§B<1§E;ofé@rgéé’ﬁ'{?e&v"ﬁ%cPhga¥ol?§owing

substi 5 tuted on the oxazole ring by at | east one

phete gy loup trhiata mayr have a hal ogen atom as a
substituent); (Ffl19) thiazolyl group (which may be
substituted on the-athiraamt@RYi ng byeay | east one

phenyl group, wherein at | east one group selected from
the 10 group wonsiist irl§ @fid aRfiakegen ideami ca it oo

group, and a phenyl group); (Ff20) quinolyl group;

( FR2Hf ez entdivhyahrasaesds any long oup ¢ waydhogen atom, a Cl-

6 alkyl group, a phenyl group (which may be substituted
10 on the phenyl ring by at least one group selected from
the group consisting of a halogen atom, a halogen-
substituted or unsubstituted C1-6 alkyl group, and a
halogen-substituted or unsubstituted Cl-6 alkoxy
group}, or a pyridyl group (which may be substituted on
15 the pyridine ring by at least one halcgen-substituted
or unsubstituted Cl-6 alkyl group as a substituent);
and further, R" and R* may bind to each other together
with nitrogen atoms adjacent thereto directly or
through other hetero atoms, so as to form a 5-7
20 membered saturated heterccyclic ring, which may be
substituted on the heterocyclic ring by at least one
phenyl group (which may be substituted on the phenyl
ring by at least one group selected from the group
consisting of a halogen atom, a halogen-substituted or
25 unsubstituted Cl-6 alkyl group, and a halogen-
substituted or unsubstituted Cl-6 alkoxy group) as a

substituent;



may be substituted on the 3, 4-di hydrocarbostyril ring
15 by at | east one group selected fromthe group
consist ing of a C-6 al koxy group, a Cl-6 al kyl
group, and a phenyl Cl1-6 al koxy group), or carbostyri
group (which may be substituted on the carbostyri
ring by at |east one group selected fromthe gr oup

aroup. and a b eﬁiqvf?é%a’gﬁ;éy?% &ﬁo‘ééf J8h may be
:mdaz&%%ﬁ‘%&} pyri dﬁ%y I?%Il[ﬁ Epff:&%4% cﬁl rlrﬁﬁfl é)rngur?roup
(Whi che By, be- Shibsi k%?oggtSQ?QEsEmﬁgfgg?gaﬁalo%%n Atorm,

at | east one Cl-6 a oup

2:%étﬁbgﬂigﬁﬁg%iﬁﬁﬁédgéP“@msQEs&fg§@£daC§r%uglkgl group,

represented by the follow ng general formil

W

5 Ffdnd a¢ﬁé¥g§4ﬁ3§ﬁb§WE%&%éHF@rr§95§§§ﬂﬁﬁut@dC@166 alkoxy

al koxycarbonyl group; phenyl group (which nmay be

subgtddpted on the phenyl ring by at |east one group

sel ected fromthe 5 group consisting of a hal ogen

atom a hal ogitl )sursitrid uteds of t wnsdibst + tubedetd16group

al kyl group, and a hal ogen-substituted or

unsiiystdht uteed e -Bikad thidxyt gt oup) thanembnsubsbipubgdat

Cl-6 al kyl group which may have, on the am no group, a
gr GEF Sel Wt 6 Furorfed et H0ore onst syiogp ofonsphenyh of a
roup (which may be substltuted on the phenyl ring by

t leéstaléwé GLEHP SE1ect s o IRy bupl ebnBrEL PAg

o SRIISES T AT ASY Pt ane ooone
hal d b tituted d-6

A T YR Bl .
be%@)élgegﬁ%t&ﬁ?;s(t%'u%m %%{Hé—;& d}&; éh§1ﬂgf”¥£oup,

ring by at |east one group s rom he gro

conglisti ARG 1Q e%~@%@@¥@%dﬂé3n0ﬁ3dﬁgdﬁgﬂhéﬂ%gﬁ'éylgdafkoxy
unsubstituted Cl1-6 al kyl group, and

15habegep- substi tuted or 20 unsubstltuted Cl- 6 al koxy

20

25

group); phenyl Cl-6 al kyl group (which may be

substituted 822fhexphedyldimniyig daysuad (weaisth aney gsOUP

sel ected fromthe group consisting of a hal ogen atom

a habe§enuseabsent thed corzyddulbsts tuitred bG1 -8 aldadt one oxo

group, and a hal ogen
group as a substituent),

a group represented by the following general

formula (F):
—NRYR* (F)

wherein RY and R* each identically or
differently represent any cne of:

Fl) hydrogen atom;

FZ2) Cl-6 alkyl group;

F3) phenyl Cl-6 alkyl group {which may be
substituted on the phenyl ring by at least cne group

selected from the group consisting of: a phenoxy group



25 substituted or unsubstituted Cl-6 al koxy group);
phenyl 99 d -6 al koxycarbonyl group (which may be
substituted on the phenyl ring by at |east one group
sel ected fromthe group consisting of a hal ogen atom
a hal ogensubstituted or unsubstituted Cl-6 al kyl
group and a 5 hal ogen-substitlut ed or unsubstituted

0X roup or phenyl C2-6 alkenyl gr.oup
F %ﬁ%ﬁg b%‘t”?%% Htaﬁ PRe thReRYEWilng 5y &Y at
t one u sel ec t he group consi stin

a h ?aosgten oyp h%fFfa%%EééS?ng @ngPu@n§l9g’§tllst tnéJdOf a
Cl- 6 )

RO e”’“p 3 0 PR PRt ey Ry tea
PR Tl ORI o PhFBEch TIORRE  cutad op,
Substdadiad pned e I 4 th 9xpag 30k ol guenEdL?g%gng 3 a

by at least one oxo group a
homa@%@@@étﬂf% (i &hs%¥t?@u§éestﬁL@t g@kgc gg%up,

honopi perazine ring by at least one 20 group sel

fr mnﬂ@ﬁmm@@é@%@fu@s@s@l%ke&yéﬁtaoamoxy
group, a phenyl C -6 al koxycarbonyl group, and

phemdursulest idnitred ofcuwmsabsdh tgedhphenyt !IJéQHE a88edgroup
substituent); (F12-7) piperazinyl group (which may be
25 ssulgsttigcutfedront teheypiperazinesting by atcleashlape
group selected fromthe group consisting of an oxo
10gr empura @b zalphdnigr iip, 6 and<al pheayb Ovhéchl gl be
gr oup & ich may be substituted on the phenyl ring by
| 06 VRS Hiéadte o e Hdlodgersibstitatied aF Uassbseneugedup
group (which may

gé Sg&%lﬁt'y e %rfg%fp &#th%%ﬁmsa)ﬁpr&pfééf%go%y a]flajr‘é‘é@ﬂl %ﬁ@mf a
5

o San iR e SRl A T o ﬁ%d L8126 grous,

r'%%dbg %%lo %ts %%tﬂ&?ﬂ%%%r 6 alk J%éo%@ gaé g?%oxy

11
have a hal og n substit unsu é?

158l K@XYpgr: O%p p@%)e%a]zq_r@qb%tﬂc;dﬁ?nﬁ)hltﬂ'pqnéflge 1pbstituted
|50|ndol|ny gro
onn the plpera21ne ring by at least one phenyl Cl-6
alkyl group (which may be substituted on the phenyl
ring by at least one group selected from the group
consisting of a halogen atom, a halogen-substituted or
20 unsubstituted C1-6 alkyl group, and a halogen-
substituted or unsubstituted Cl-6 alkoxy group) as a
substituent); and a piperidyl group (which may be
substituted on the piperidine ring by at least one
amino group which may have a group selected from the
25 group consisting of a phenyl group (which may be
substituted on the phenyl ring by at least one group

selected from a group consisting of a halogen atcom, a

halogen-substituted or unsubstituted C1-6 alkyl group,



F13) noreover, R19 and RZ may bind to each other

. . together with nitrogen atons adjacent thereto directly
or through hetero atons, so as to forma 15 cyclic
i mde or am de shown in any one of (F13-1) to (FI3-11)
i ndi cated bel ow. (F13-1) succinimde group; (F13-2)
oxazol i di nyl group (whi ch may’%de substituted on the
oxazol idine_ ring at | east. one oxo 20 %;gfp as

subﬁfeﬁit%e%%}ogeelrrl%ul@,ytbéﬁ*isdlog HREFES ecbrfolup«S alkoxy
TG BYE B ST asi Cone. B biip GEPERt &g Fr SHVITIE GrUp ) 7
o A LA I
|n1daz% |d|ne r?%gyﬁe éﬁ Pgasf b§r83 T§8°dc &ﬁiq%ﬂﬂp

(e sonsring shoap oik gl O 4 e,
phqmﬁoééﬁmbﬁﬁbéiﬁﬁkéﬂgéP”@ﬁsﬁﬁE@EEﬁgeﬁr@q]%h%lQ %foup,

consi sting of a hal ogen atom and a Cl-6 al koxy g

andsrad M‘Q{Mo@ir@%bs@lﬂf@@d%rb@ﬁéhﬂ‘s@@%@t‘e@' @1'——6 alkoxy
group (which may be substituted on the

benzignmiazol i dine ring by at | east one group sel ected
fromthe group consisting of: an oxo group; a hal ogen
atom a hal ogén- sabisia tTite@l ® kuhsgbstpt uvedcBlméy be
al kyl group; an am no group which 10 may have a C -6
1Q| kubgridupg-eas an dlbstaniuentgraugles atkbdzyear borybroup

group;, and a piperidyl group (which may be substituted
on IHEFiGseriithe e rif BIP aton ehStipaeo§r auplsél adked
fromthe group consisting of a Cl-6 al kyl

phéyURyr Gup- hitfer®ei 1970y 307 3 hat dgEAUR6 %’f‘@nﬁoﬁg?nﬁé group
3?234 L Y T AT R e by ooRor b b oReos At
1 d
gt:#;rw@) S Euh e Ty R oh SEOUReCPRAbPEhad OF 3

5"M%rﬁgéne%%%npﬁﬁngOQF?ﬁﬁkﬁ¥t§E£§E£$%$ £OHHsubstatuted

consisting of a Cl-6 a group, a ogen atom
an Ccax@ GrauQ @&O@Egubstltuent) (F13-8)

2, 3-di hydr obenzot hi azol yl group (which may have at
| east one OX@EQr @eron theoud 3(which may be substituted on
the phenyl ring by at least one group selected from the
group consisting of a halogen atom, a phenoxy group
20  (which may be substituted on the phenyl ring by at
least one group selected from the group consisting of a
halogen atom, a halogen-substituted or unsubstituted
Cl-6 alkyl group, and a halcgen-substituted or
unsubstituted Cl-6 alkoxy group), and a Cl-6 alkoxy-
25 carbonyl group);
F7) Cl-6 alkoxycarbonyl group;

F8) phenyl Cl-6 alkoxycarbonyl group (which

may be substituted on the phenyl ring by at least one



25 di hydrobenzot hi azol e ring); (F13-9)
1H 2, 4- benzoxazi nyl group (which nmay be substituted on
the 1H 2, 4-benzoxazine ring by at | east one oxo group
as a substituent); | 02 (F13-10) a group represented
by the follow ng general formula (Fga): ~~O '~["' \
Rss (Fga) / N~ ~N wherein RBQFK%presentS' a hydrogen
ato phenyl Cl-6_al k group_whi ch have a 5
iy RN I v D5 a eGP OHCPE ORI Y g, & halogen
k r hav
suﬁﬂ? ug%t§éfé 4 o%%%gg %ﬂ#%ﬁ PﬁeuﬁﬁgﬁﬁFlrﬁﬁfd Sherfy 2L ky L
e g h a yent _
el s At %W%@@P@‘Fﬁgﬁeﬁeﬁﬁ <SP aEs i t1-e
na%ﬁggngp {tfuted on the phenyl ring by at | east
one group selected fromthe group consisting of a
dral ogen atomray hal ogens sHbstLEuhedqor  URSUbSLItWtad g
Cl1-6 al kyl group, a halogen-substituted or
unsgrsddduteshdr 6 abkpxy group, and a phenyl group as
a substituent; pyridyl 15 group; or pyrazinyl group,
and (F13-11) 1,3-thiazolidinyl group (which nay be
substituted on the 1, 3-th{fazolidine ring by at |east
one group sel ectedrfgrpr@ gr oup—eBhsi sting ofiFan oxo
group and a phenyl Cl1-6 alkylifdene group which may
have 20 a hal ogen-substituted or unsubstituted Cl-6
al kyl group on the phenyl ring as a substituent), a

group represéfit Qﬁ?%ﬂ/&ﬂer$%¥$%ﬁPh§ geféral afsprycarbonyl

Rao (G N wherein R represents a
EH%%I%%kyPQﬁQﬁﬁ)C%é )alkoxycarbonyl groug {which may be

substituted on the phenyl ring by at least one group

10 selected from the group consisting of a halogen atom, a

cyano group, a halogen-substituted or unsubstituted Cl-
6 alkyl group, and a halogen-substituted cor unsubsti-
tuted Cl1-6 alkexy group); phenyl Cl-6 alkyl group

(which may be substituted on the phenyl ring by at

15 least one group selected from the group consisting of a

halbgen atom and a halogen-substituted or unsubstituted
Cl-& alkyl group): or phenyl group (which may be
substituted on the phenyl ring by at least one group

selected from the group consisting of a halcgen atom, a

20 cyano group, & halogen-substituted or unsubstituted Cl-

6 alkyl group, and a halogen-substituted or unsubsti-
tuted Cl-6 alkoxy group):;
F10) l-substituted-4-piperidyl group

represented by the following formula (Fb):



hal ogen-substituted or unsubstituted phenyl group, a
. . spiro ring group represented by the follow ng general
formula (H: ~~NRw ( H) 5 wherein Rl represents: Hl)
hydrogen atom H2) Cl-6 al kyl group; H3) phenyl C -6
al kyl group that may have a phenyl group as a
substituent on the phenyl riﬁ&: 10 H4) phenyl group
(which may be substituted on the phenyl ring by at
| east one group sel fromthe group consisting of:
a hal ogen atom | ogepsupstitut ed ongnsubstituted
Cl-6 al kyl group; a\hal gen-substituteé 9
unsubstituted Cl-6 a y group; 15 an am no group
(which may be substituted on the am no group by at
| east one gr l.ected gLoup _¢onsi St
a Cl-6 alkquggg%%jgﬁg ar%ESEEFHSFo%p% mﬁi%ﬁkﬁgy%%g%%nyl
subgtdupit gdqé}ﬁ,rﬁ hel phefykok { A9 bynat 5@@@% QNRi9hOKBY be
sel ected fromthe group consisting of "a 20 hal ogen
at ecmbsa ihaltege s Wisd igndel of i ipsuPsitt utedt Gdnb group
al kyl group, and a hal ogen-substituted or | 04
unsElstdtteut et d@l -thealdoxyp groupl)3tiag phenoxylggetpatonm, a
(which may be substituted on the phenyl ring by at
| edistl corve gt igel tect exr furosmlbéiel groep CoOnsi stkpy ofoup,
a hal ogen atom a hal ogen-substituted or unsubstituted
5 @r<e dalhayiioagrowib st wE 4l ogemr subst { tuted ©1-6 alkoxy
unsubstituted Cl-6 al koxy group); and piperidyl group
( WREEH Pridy OFe POGESL tRBP of - ¥HeN gidperpai Web#/ hgubydapn
Ieg%t one %roup sel ected fromthe group consisting of
ph&ERSX TGP dps (1hiPeh dtayt S5 's UHT i 4Hr 'Sy Sl RecPhERYR the
10 i . | east e group selected fromthe group
co EPQ i%é“%§55§ﬁ§|8§2ﬁ-a%%ﬁé%ﬁrﬁﬁ%%ﬁwﬁéﬁ%%??t P ord
un Ltu I ;
1Ohalﬁgg§%§hb§tﬁ iﬂggtsfjgt%L jecgt%rdk )Léjrfsg{)n%t{%sﬁlg'ﬂl %fl 6Clal io?%/k%% o%rpS)UP’
as aadsHbshin byet blibsts dilpePiferazd e L@l dVls a1koxy
group (which nmay be substituted on the piperazine ring
bygabukeast one group selected fromthe group
consi sting of a Cl-6 al koxycarbonyl group and a phenyl
Cl- 6 al koxycaibonyph pgrddy 1( Whi-ch atay, beysihst {itad ey
the phenyl ring by 1 20 to 3 groups selected fromthe
gr bapecoensitsebhgoot ahkabeyeyratgm (wvlich may have at
hal ogen-substituted or unsubstituted Cl-6 al kyl group,
153 haRdheArsubat PEBREEUBE LhifsIHESt iU e WBISE tal teok yC1-6
grogg, and a phenyl group); H6) piperazinylcarbonyl
Cl 264l k§FOgPoBp 255PRAICH UfaY ) bé Ss fo St Hidd B lthe

i ' | by at | t 1 | ected f
the group coha?stifg dFi ot & alRbuytarbohy? B otfp; °2ch
a BQ%%%:%é%%?hggk8§¥ﬁaﬁggg%be%r%%%n%hg%ga%%%th%ﬁ%ré¥%

a su

directly or through other hetero atoms or carbon atoms,

o

20 so as to form a heterocyclic ring shown in any one of
(F12-1) to (F12-10) indicated below:

{F12~1} a group represented by the following

formula (Fc):




| os hal ogen-substituted or unsubstituted Cl-6 al kyl
group on the phenyl ring; and a phenyl d -6 al kyl
group which may have, as a substituent, at |east one
group selected fromthe group consisting of a

hal ogen-substituted or 5 unsubstituted Cl-6 al kyl
group and a phenyl group on the phenyl ring); H7)
phenyl car banoyl Cl1-6 al kyl group which may have at

| east one halogen-substituted or unsubstituted Cl-6

al kyl group as a subgtitient gn the 10 ﬁhﬁa ring;
H8) benzoxazolyl €& al k3 @roup (mhlc y have at
| east one oxo group a substituent on the

benzoxazol e ring); HI9) benzothiazolyl group; 15 H10)
tetrazol yl QFW@réM'EHe”&éf ’Eé&el%e %@Ee%%)%t %'R/alt the

group as a substituent on t e tetrazo

CL-16o Kﬁ’é%%é 0N Yo @ P8 PHo ki 2) aﬁaeﬁsd sllgpfr%\gntog oup

whi ch may have at 20 |east one -6 al kyl group as a
substituent oprdhe @me@yélaﬁng rb@ﬁ)

phenyl t hi ocar banoyl group icﬁ may be substituted on

the phenyl ri by wiehgnstloaeabnl,00gfroabOMwas c& may be
substituent; 25 H14) C1-8 al koxycarbonyl group; H'S)
PhenydstGl-6- el koxydcas hemyhy Jr oipg (ki eh fegsheone group
substituted on the phenyl ring by at | east one group

sel et 54 omamhet iyt clpeaonsessingiong afhal bgéngenl@6om, a
atom_ a Cl1-6 al koxycarbonyl group, an am no group
m.@%w%@f@ﬁ%ﬂ R KOXYT P pohyItgrolp-asaakyl group,
subst | tu hakggen substituted or unsubstituted

c1-% 'dyeit stbstitgpebibpted Cl- § alkoxy

un%HQR&)guted Cl-6

10 (Fc3) phenyl group (which may be substituted

on the phenyl ring by at least one group selected from
the group consisting of: a halogen atom; a halogen-
substituted or unsubstituted Cl-6 alkyl group; a

halogen-substituted or unsubstituted Cl-6 alkoxy group:

15 an aminec group which may have, as a substituent, a

group selected from the group consisting of a Cl1-6
alkyl group and a phenyl Cl-6 alkyl group (which may be
substituted on the phenyl ring by at least one group

selected from the group consisting of a halogen atom, a

20 halogen-substituted or unsubstituted Ci-6 alkyl group,

and a halogen-substituted or unsubstituted Cl1-6 alkoxy
group); & phenoxy group (which may be substituted on
the phenyl ring by at least one group selected from the

group consisting of a halogen atom, a halogen-

25 substituted or unsubstituted Cl-6 alkyl group, and a



5 al koxy group, a nitro group, and a -6 alkylthio
group); HL6) benzhydryl oxycarbonyl group (which may be
substituted on the phenyl ring by at |east one hal ogen
atom; 10 H17) Cl1-6 al koxycarbonyl group which may
have a phenyl - substituted or _unsubstituted phenyl
group; H18) naphthyl d -6 aIQ&&ycarbonyl group; H19)

B SR STibSt ot Do a0 GoA) KRy TR EAFBGIL G S 1)
[ LNyl -6 k I I
SUE PR dTF OREL o pebadt ety | GOHD ST Edstognge
gr %é@ﬂﬁgﬁ 41 ord g, B 4P, £0RSLS! g@g}%ﬁ% EhE0 group

al koxycar gr oup a’ pheny group
S9¢eRsak

. € n a
gfﬁ%ﬁ%‘% %&%ﬁ%h%h%‘%g/ﬁlﬁr?%g?ias a suggtbi tﬁﬁgr??)e;n atom, a

?QZ%ﬂQﬂﬁﬁﬂ@Mﬁgiﬁﬁﬁ@e&r@Hpuﬁ@@%§@iHﬁﬂe@ecﬁubséﬁk§ﬁe%roup,

1051 egRsyis tgrsu e § vihétraniv 4 Glo

15

20

25

on the phenyl ring by at | east one group selected from

t hexrgl QU Cloftgd 15t 4 Utk ©0F t @ £ - 6r ahkyhn 2B gtioHR endgaal koxy
Cl1-6 al koxy group); H23) C -6 al kanoyl group; H24)

bengzaydp gr aupd (avp ofe reyy begsabst (vl el wayt hevphesyl the

ring by at | east one hal ogen-substituted | 07 or

unsutpsty itditred 1CIng alkyd group)tudib) phehyhsClefie amino

al kanoyl %{oup (which may be substituted on the phenyl

ri 9Fmp ahatedsty devehal ojensubstlected Hrom the group

unsubstituted d -6 al kyl gro%g); 5 H26) phenoxy C -6
hef vhehr atprEvirbghbeay be

SR dre el i 1) piperanoyl oo,

P REh8E 0% T2 Bhedlad SRS X1 WP SNERSE LR, -
halogen-substituted or unsubstituted Cl1-6é alkyl group,
and a halogen-substituted or unsubstituted Cl1-6 alkoxy
group) and a Cl-6 alkyl group));

(Fcd} phenyl Cl-6 alkoxy group (which may be
substituted on the phenyl ring by at least one group
selected from the group consisting of a halogen atom, a
halogen-substituted or unsubstituted Cl1-6 alkyl group,
and a halcgen-substituted or unsubstituted Cl1-6 alkoxy
group);

(Fco) biphenylyl Cl-6 alkoxy group;

(Fco) phenyl C3-6 alkenyloxy group which may
be substituted on the phenyl ring by at least one
halogen atom;

(Fc7) phenoxy greup {(which may be substituted

on the phenyl ring by at least one group selected from

the group consisting of a halogen atom, a cyano group,



al kanoyl group; a phenyl Ci1-6 al kyl group which may
. . have, as a substituent, at |east one group sel ected

fromthe group consisting of a phenyl group, a hal ogen

atom a hal ogen-substituted or unsubstituted Cl-6

al kyl 15 group, and a hal ogen-substituted or

unsubstituted d -6 al koxy grdﬂb, on the phenyl ring; a

Cunet he G B SER OB L oy bR et fmt v T

gro nsi sti ng alogen. m., a .

hal %’8%%5? il ?u?g%Og?ﬁzﬁu%%é:&%é?ietdut"é:d URPYE Sifkyited C1-6
gr oyp o 2Ndy Ao Hal ogen substituted or unsubstituted Cl1-6

al koxy grd%p, on'the phenyl ring; a phenyl carbanoyl

d -6 al kyl gr@ﬁ@BMhbgﬂzH§¥ B§¥ERGQ§h§c%UQ% %%e@bb§§ituted

| east one group selected fromt group consisting o

2 hat ogen 1 ar had 098N, 251 8BSt bhut
unsubstitd?g%ﬁ%1-6 g?k ? group, and g %qogb selected from
haldgenysabst ¢ eelt Dfigupsubshihlbyed €iof, abkexyogen-
group, on the phenyl ring; a phenyl carbanoyl group
whi ofb stavt thtave, oclasuas sobsithuedt clat heasl omeuvgroupd a
sel ected |l os fromthe group consisting of a hal ogen
at a1l e drat vgerisitbst¢d ubedunsulbas ibst etiuCéd 6CalGoalyky|
group, and a hal ogen-substituted or unsubstituted Cl-6
al K& Rrioup, on the phenyl ring; and a benzoxazol yl

roup); 5 H28)_phenyl carbanmoyl group (which may be

1(8ubst i tuted off $he (%/Qn‘e@lyél‘llf‘%ﬁgc%ybqni/ 3rg¥BapsS

sel ected fro e grqup consjsting of a hal ogen atom
an ami no groggﬁaH1%H§H§@Yh59£‘é kK@xAFkyPOPY bupraePa
substi.t yent_, car hoxyl,. group, a .Cl-6 al koxycar bonyl
To et M B SR R P o LBl o act e
al - St e i e
G & oy o B o et T P bur S SR iy hagt &
A =6 @kylg@rQup as a substituent on the piperazine
ring, and a norpholino group); i5 H29) phenyl Cl1-6

18al kyl car banoylrcggnoupHashiichc ey bexpubstih i 0 9rctbHe
phenyl ring by at |east one group selected fromthe
gr obpreamnsiast ilrg saf cnchaladgensubsty tid egidcituted on the
unsubstituted Cl-6 al kyl group and a
haldganlsusgist ut ed or unsubstituted Cl-6 al koxy 20
group); or H30) piperazinyl carbonyl group (which may
be substitut éd<6R 't BEEIPeratiame ¥l i PP atwh edstmanegoe
gro§§ sel ected fromthe group consisting of a Cl-6
al RBXYCAFBERY °gr dtis, PResEnyIi e o Atk i BRI
group _whi ch may have at | east, one hal pgen- substit uted

200, SHREbEri fartdSaPIe R I Thoup D't o Nty a
an n - Lkyl grou i.ch .ma av
Al 30eae bet PE bt o Gheuber o G 6 S L G bufF oo
onahhea h%@%g@gegﬁksEﬁ%%kedp%%VH%%%ﬂggﬁtu\@Hﬂbf%G alkoxy
represents a hydrogen atom an represeﬁis a ‘group
regregpnted by the above general formula (A), then
R cannot be an isopropyl 5 group; when Rl represents a
hydrogen at onFcRZ)r epeeserhS cd cHRuP KeRreseed Dy
t he above general fornmula (E), and mis O, then Rl1l

25cannbtthevasliydnogan ateryland nurther, et Rhe halogen-

represents a hydrogen atom and RZ represents a group
r epreséntetdefyorhenabbeeigenedalCl-6 alkoxy group);
(Fcid) phenyl sulfoxide (which may be substi-

tuted on the phenyl ring by at least one halogen-




10 formula (F), then it is not possible that R19

. . represents a hydrogen atom and RZ represents a
tert-butoxycarbonyl group. Reaction of conpound (10a)
or (10b) with conpound (28) is carried out in a
sui tabl e solvent or 15 wi thout solvent, the presence
or absence of a basic conpouﬁﬁi As to the solvents to

b j.n_thi ti . lLe, ter;

al conor s Catitn o6 W naRet kefiafor e reSgrapaTsLe)
- but I, t - ; h iLke; ti
Eyd?ogggbons?(§%§%}2@9%%% %ﬁgg_%05&3%5§ %%Fggg,B%

tetraline, O'Pﬁ£P£PQ§”%§§ﬁ% ?%Qgggggﬁgé:%gigge following

2, 3-di chl or obenzene an

hy df e PO NS, rrRch ?§C9jploronethane, di chl or oet hane,
chlorof orm carbon tetrachloride and 25 the |ike;

ethers, such as dietdwyd) etigrrzsdi oxane, (Fca)

t et rahydrofuran, diglyne, dipropyl ether,

i met hoxyet hanewnich tdheid i ke Sahsr asednbydr ogakbepsh of
such as n-butane, n-hexane, cycl ohexane, |iquid I'lo
parraf fand aRfd téerésketsket ones, such as acetone

met hyl ethyl ketone and the |ike; polar solvents, such
as N, Ndi met hylFarlnami de;odéN-ai eret hyl acet am de,

di met hyl sul f oxi de, hexanet hyl phosphorous triam de, 5
acetonitril e, (FEavet KI-2-pyerbolddimone (NWP) and the

l'i ke; and m xtures of these solvents can be

exenplified ASad thempdsit corpbiintsyraep | (khdwh may be

LR besl o comounds, and argan ¢ basl <, corpounds,
comauns, L erapl s ol ol ol corbenatee, such,

as so |un1carbonate,gb tassiu

al%%hbg%%tgbngq%%Q%Q§%ﬁbgﬂl f%ﬁ%%&ﬁ%f£@i¥f%%g ?ﬂ%up,

hydrogencarbonate, potassi um hydrogencarboant €

li ke al kahiogmatahaydroxde o Sushs assisodium c1-
hydr oxi de, pgfassﬁun1hydroxiég and the ﬁgie; éfia?ialkoxy

metabuphesphat es, such as sodi um phosphate, potassium

phosphate and the |ike; alkali netal hydrides, such as
1520 sodi um hydficdd,) pbokaydi umchydr ivde andndhend idk@stituted

al kali metals, such as potassium sodiumand the Iike;

al kal Fheepiknam désg bychtad esedi ymeargmerrarske tdeted from

l'i ke; al kali metal al coholates, such as sodi um

nefh§l ArevPseanarsetngl afea Sodiogmnt ertcrbutoxivnargkoup,

t he Eiie can be 25 exenplified. As to the organic
bafi E2¢EOABBURHS St b teLarpl &N saRsEaAtted- ek i tast 1dadi um

??S%@%ﬁ&lgﬁ?ﬁ%?hggbg%gtgﬁgs%g%u%g%lgg“ﬁnéﬁggéygk%ed Cl-6
20 alkoxy group);

(Fca5) Cl-¢ alkanoyl group:;

(Fcad) phenyl C2-6 alkanoyl group that may be
substituted on the phenyl ring by at least one halogen
atom;

25 (Fca7) benzoyl group (which may be substi-
tuted on the phenyl ring by at least one group selected

from the group consisting of a halcgen atom, a halogen-




. . 111 triethylam ne, diisopropylethylam ne,

di nmet hyl ani l i ne, 1-nethypyrrolidine,

N- net hyl nor phol i ne, N, N-di net hyl - 4am nopyri di ne,

1, 5-di azabi cycl o[ 4. 3. 0] nonene-5 (DBN),

1, 8-di azabi cycl o[ 5. 4. O]undecip -7 (DBYU), 1,4 5
dlazablcyclo[Z 2.2]octane (D ) and the Ilke can be

o TRt Eled - nEv AP EAREEEY Chr 6t arutty o8 %E%a'fl'ri’doa
ioﬁ%ﬁfﬁ%&“ﬁ%ﬁ%&ﬁﬁé@%ﬁoﬂfﬁ%? ?%59%22??”?&%8%’%&‘%

gengf@hhy; about 0.1 to 1 nolar quantity, preferbaly
about 1 to 0.5 nolar quantity per 1 nole of conpound

(10a) or conpoungs | |Eb)s éﬁk&%‘?&&keen% gempgund (10a)
or conpound (10b) Wi th conpound (28) is cCarried out

yenerally at gr¢09M tlesmer ature LokdR0Earprefer @Qloylp
abour a roomtenperature to 120C, and is finished

gengrtaldty nay dbouudde Mtk @Soh ot24 PREh§l 20nRepaet hen
of obtai ni ng conpound (30a) from conpound (29a) and
r edctdsgn wie chtaimi syl evnpoduhdof 30 fronpcosnetisding of a
(29b) are carried out in a suitable solvent or wthout
solhadmgern midie pr deehezenfswdasiet ednpoundsuB5St Asuted
t he sol vents and basic conpound to be used herein, any
solSeift S Wil BEGHP c Afpdundy trernt puppeituted or
above-nent.ioned reaction of conmpound (10a) or compound

L0 161 L\rﬁs 6;2—8]) kegh Bf<$ePbe used. 11z The

f th d | |
east 1%?5%33@5. O e ?fynﬁrf?laO%Pngoﬁicﬁtrgay be
(280 = s Te, gy S T oy L ERarar | bedpen-
abawh 0 it k306 m%gﬁﬁéﬁlﬁhégdfﬁ¥u% é&%o i%gﬁga?nd I's

finished generally in about m nut es

4-Nitroim daq@cﬁqun@ﬁtﬁédnr@m byl t&fol%?n%@ich may

formula (2) of the present invention can be al so
15 nbeoduted itateampounte 38peteiing: usefdlb@sat least one

antitubercul ar agent described in W97/01562 (Japanese
ParérnyRuliriocat i(oh ik il 5E8210)st A et \or N e perenyl
@38) OZN N [wherein X is an oxygen atom a sul fur atom
or ‘fNRZ by at least one haleogen-substituted or unsubsti-
tuted Cl-6 alkyl group) as a substituent); or
(Fcal?) R*™ and R®® may form a 5-6 membered
20  saturated hetercocyclic ring through nitrogen atoms
adjacent thereto, which may be substituted on the
heterocyclic ring by at least one group selected from
the group consisting of a Cl-6 alkoxycarbonyl group; a
benzoyl group (which may be substituted on the phenyl
25 ring by at least one group selected from the group

consisting of a halogen atom, a halogen-substituted or

unsubstituted Cl-6 alkyl group, and a halogen-

substituted or unsubstituted C1-6 alkoxy group); a




(wherein RZ is a hydrogen atom a |ower al kyl group,
. . an 15 aryl group, a cycloal kyl group, a heterocyclic

group, a substituted heterocyclic group, a

het er ocycl i c-al kyl group, COR3, SOZR9 or CORIRS5;

wherein R3, RO and RS are each independently sel ected

fron1the group consi sting ofE%)hydrogen atom a Iomer

Ik an_ar 0 an_ al kyl ar

AP i"“p%lf%% %algﬁﬁkragya%ﬁoﬁym%ﬁsép oy phenyl
al k ro I and an.al het er clic
or v g b 1 QEYELL S AP BT 90 B R e et

I onsi f X
zfo@rs%%‘:séf%%",6%@%@%@%%%%6&%&%%2% RS or
t heysamss @s fdeld '@P—@r§Ylk)‘(3P3Ji¥%u Pr L AgdnERBLL B 5 -
is 2 or 3, then conpound §

bstid ishown 4 dg the. 0o er gl _
?grnJ%égq?%ﬁg?ﬁgnd (II%SE]d ?Flg)éiQ$k g??ﬁ%?Zlng Egenﬁl c1
RB and IRAL afergachih ndlepandent | yuset ectiedqf Bﬁmchaephenyl
group consisting of a hydrogen atom a | ower al
gr auipmg ary atyllegraupnanyabilgy| @eﬁyéc@éﬁuﬁro@.nthe group
al koxyal kyl group, an al koxyal kyl aryl group, an 10
al kol yiincheteraodyel dx=graoupy, am abkyanykabkyt anykd or
group, an aIkyIaryIaryI group, an al kyl cycl oal kyl
gr ouyukat Ided) dryto grioupt arowp kydndes enatygeie

group and an al koxy- heterocycllc group . Conpound (38)
10 aﬁ“@étﬁftéﬁérded?r FOTS Wit - a5y & heb Reblse¥ proseheie- 43
as %7 %II > 114 Reactjon Schenme-13 HN ~ ~ _
Cﬁré CR o= EE CREMTAN PrOP Oyh icloig ¥ he ppubsti-

~ ~0 ~' ~
ﬁpte%l%n £ phéhyﬂqij%%ﬁ X Ck% léas é%éféégup selected

from the group consisting of a halogen atom, a halogen-
substituted or unsubstituted Cl-6 alkyl group, and a
halogen-substituted or unsubstituted Cl1-6 alkoxy
group); a phenyl C2-6 alkenyl group (which may be
substituted on the phenyl ring by at least one group
selected from the group consisting of a halogen atom, a
halogen-substituted or unsubstituted C1-6 alkyl group,
and a halogen-substituted or unsubstituted C1-6 alkoxy
group); and a phenyl group (which may be substituted on
the phenyl ring by at least one group selected from the
group consisting of a halogen atom, a halogen-
substituted or unsubstituted Cl-6 alkyl group, and a
halogen-substituted or unsubstituted Cl-6 alkoxy
group),

(F12-2) 4-substituted-l-piperazinyl group

represented by the following general formula (Fd):




O-ORNNORH~~" H(31b) p=N % ~nl OR- N
(

W OHRpX~(37) (13a) p~N ~ ~~O' "1 p2N-~~ N (39) (78)
[<<~tH-11)] \\ %~R CH ~N~~% H HoRA N N |3 41~ O-~~X
OR /3) N(93EJ R(J2) n-I~C~OR ~ N ~~OR ~] "~ i

(9fc7""HON \ %x N (33c] H~plOR~ ~N O3N~/~O N
(99aj CHx~ ~ /~-N ~N O N~~H $RF / x N (3la) ORa OH ORS
~\\H~WHH ((~/~ NRFXI (97) p~N O N~/ ~ pEN~/~O
OyN~~O (9sa) (9Aa) t [wherein, X and X1 are the
sane as defined pretviou NM#fR~ and R~~{%ﬁ? each

a I

t et rahydr opyranyl gyoup,

ri(lower al )silyl

Ky

group, a | ower al kan group or a phenyl -1 ower al kyl
group which may have | ower al koxy 5 groups as the

substi tuents . the, phenyk,tb0gncBE~ IS a substituted

or

unsubstituted aryl al kyl “group, an al kyl group, a

substituted o[ramsubsdibitgdaasytal koxyal kyl group, or
a substituted or unsubstituted heterocyclic alkyl
group; R-~ is(BdZyr dihyslrorR¥t pyraiper RIXL (X1 is 10
the sane as defined previously and Rl is a tri(lower
al kyl)silyl grodp), @E+Hweychbkhnoyl gghagp or a phenyl

| ower al kyl group which may have | ower al koxy groups

as

II's the Subbtidiehtsydhoahleybhehyb alkgl. gAsube

the tri(lower alkyl)silyl group, a silyl group having
3 substit uent FEacH-loft vk etryesasberyai ght 6 chdkmlogroup;
brached chain al kyl group having 1 to 5 6 carbon

atoms, for exdiffftle PREIYL fed V4 FHHee byl seFQue’

10

15

20

25

(Fd7) phenyl Cl-& alkyl group {which may be
substituted on the phenyl ring by 1 to 3 groups
selected from the group consisting of: a halogen atom;
a cyanc group; a halogen-substituted or unsubstituted
Cl-6 alkyl group; C3-8 cycloalkyl group; a halogen-—
substituted or unsubstituted Cl-6 alkoxy group; an
aminc group which may have a Cl-6 alkyl group as a
substituent; a Cl-6 alkoxycarbonyl group; a phenoxy
group; a phenyl Cl-6 alkyl group:; a phenyl C2-6 alkenyl
group; a pyridyl group; an imidazolyl group; and a
piperidyl group) ;

(Fd8) biphenyl Cl-6 alkyl group {(which may be
substituted on the phenyl ring by at least cne group
selected from the group consisting of a halogen atom, a
halogen-substituted or unsubstituted Cl1-6 alkyl group,
a halogen-substituted or unsubstituted C1-6 alkoxy
group, and an aminoc group which may have a Cl-6 alkyl

group as a substituent);



trimethylsilyl, n-butylethyl methylsilyl,
tertbutyl di propylsilyl, n-pentyldiethylsilyl,

nhexyl propyl met hyl silyl groups and the |like can be
exenplified. 10 As to the | ower al kanoyl group, a
strai ght chain or branched chai n al kanoyl group havi ng
1 to 6 carbon atons, for exaﬁﬁie, fornyl, acetyl,

EL?E" Bﬂty:yl ?arﬁﬁéﬂé} niﬂéﬁgﬁ%{%y—g‘u’%@m&’&m ke can

R ,
cimié‘m bhi&%%@ é@%@yoﬂ 3P Bons %%ﬂz%/ %emubsmuted
conpo {z 5{6%39& gﬁgef 4 %'cﬁf'no from

S|n1lar to Ireac

of (K élﬁ’b C@&P@PQQMQ )ofn Ehﬁai‘gagﬁ Q%BH ogeg ano group;
Reactlon schene- 3 ereln i's”a hal'ogén at oM
Reant | oni dOrgLhE |L57t|1;[‘<9h019 o (34¢1tk0

(33b) ah% reactﬁ%n for ob?glﬁ?ﬁg %o%%ogngl% g%?qgwﬁs 2
corpaund {1336k ; VHmﬁéﬂégéh;su@sﬂltﬁtéhow@fuﬁ%&ﬁ%kithk%d cl-

group are carried out In a suitable solvent 25 in the

pr ésenidey ofgraowdesid Watoqgnageinst i Ast @ bheuselivent tti@ed
be used, any one of the solvent being used in the

r eddtiore florxy droduci age tofipolinox fdaybtoytogpoupd a
(2a) in the above-nenti oned Reaction schene-3 116

carﬁr P @slo B A5 Rivendey desehy| avihhgh agent beanubsti-

l%Jlranm)mumhallde such as t et rabut yl ammoni um
iy

i Fiwy bt ahpapt ofe group selected
d I b t | t I 5
Qo ""‘b b 3+pe 6D Aol ar U Feg per alogen-
| d 33 3d Th i d t
g S et b0 6%5’&%25?%%%9.”@%3 .
fi '?1'asi|3) U%u%t%q& ulcetdo oq:oaﬂ}oéﬂk?st %@65 lkoxy

tetrah ropyrany group, ower - al kanoyT group or<a

10 grheryl;- levwemialk 1 -G Qupcphi d&hbugﬁ‘yh mave on
al koxy group as the substituents | e p eny group,

15t he heaiathiheacticdn Gan 1ke tardedy il WWeL-tdhe from the

condition simlar to that enployed in the reaction for
obgaicmipngoteipaind @2a) foremycorpaund (da)ch i heoe
above- nenti oned Reaction 15 schene-3. Reaction of
compéend tO2Edwionh thempowmd I 3tib)g dnd ateactdon afe group
conpound (2) w th conpound (31c) can be carried out
uné@rlet?ﬁ@dcéﬁ@m o5& @urmwparcmusﬁamqerqﬁ oydaiopatheatom, a
g glon of conmpound (4) with conpound 20 (9) in the
S ORBRLPHRad REAEE G SoRane: 3. tuiest & X2 lleyla group,

?3'@5‘% P BHEL T ah P RO (BROP W A OSOUT 21 <oxy

5%8‘1?261?9@”%?%@;3"&9% ho SPERE0 o o %rpﬁe&wﬁd%&)
I 10 36 et e 1 ot

bel ow. eactl ng “conpoun

coppayndy( 34) 1e5§@ct>heng&eﬁp0@te® RIRG GANROW W&ﬁéa

from conpound (34a), reaction for obtaining co

(36pntiomi 6gMPeUAdhLE38Yenr 686k, 0B }han RRLAIMNG i tuted or
conmpound (36a) from conpound (35a) reaction of 5

25conpeundt {86} ewi th-corpayndg3i)y, aRedr eastxi1eef-

conpound (36a) with conpound (37) can be carried out
bysthetirethed drscheskdtihutbhd W97/ 01%62 Japanose
Patent Publication Hei 11-508270). Anong conpounds
(33a), (33b) [F{d3t)bipB8dY] $0c(184) wandh( 84a) bet kadesti~
of 4-nitroimdazole derivatives

tuted on the phenyl ring by at least cne halcgen-



wherein X is a bromne atomor a group of the formula
. . -S(O nRv (wherein RL and n are the sane as defined

previ ously) are novel conpounds, useful for

i nternedi ates for synthesis of antitubercul ar agents.

15 The starting materials of conpounds (31la) and (31d)

can be prepared by Reaction Scheme-14 as fol | ows.

R h RG (3 1
@Z:tiﬁf : (%@ﬁx%a} %giéfl §%3 iégy%%s lr?)flp@:@ Re
[ wher ei n, Eébtbkz %ﬂ% ﬁﬁo reaFﬁ gkﬁugswbéfpnéf

AT R SRl
(402) . Of ¢¥6ké49§ﬂ1¥%t£ OBBOPBQ é%%htggnﬁgethe

carri ed out e sol vent

3, forcdydry r?d"‘kp;yr@@ 1685t ooztuQeh§9!)¥§ﬂt-§uhgt?%ulﬂégd ok

thi's reaction, any one of solvents Used In
feaﬁidiﬁbﬁﬁtﬂﬂﬁﬁmﬂﬂuk(é@kyﬁt@rg oupd ﬁﬁénymahﬁﬁo group
above- menti oned Reaction schene-3 5 can be used
whefweiinchXznd v we halmgen: @t om o h@héapﬂeﬁﬁﬁﬂrh_ﬁ@ bg
generally carried out about at 0 to 100C, prefera
at 1Ga=0- 10C¢ @mhp ssdlianishedftomablodit giohp 30nBOBESNg of a
The said reaction is carried out advantageously by
addiad@poeas ket ialyistd dorurexanpt B uaed 0Ch Aerdkyacgdpup
such as hydrochloric acid, sulfuric acid or the |ike;
10an 3y anite leden &ReH 7as pyri di ni um pt ol uenesul f oni ¢
acid or the ljke. Wen R~-~ is RI X1, the reaction can
be carried outf Unterani® Worfdi 1% chllsy hi ¥8PUP o (YRAED may
| oyed in.the reactiaon of c ound (4) th 15
cgﬁpa"’én&“(é?fi P I ISt ek %9%%%\%@@3?8 a
ISy %%f )a hal ogen atom 1In the reaction of
conpoun&' él ‘or conpound (39b) with conpound (32)

and reaction C Pb .t h
conmpound (32)Qﬁ?ﬁgrgﬁ*%%¥§§%%?%%§¥Fggpgﬁdg%ﬁﬂ' %r¥%£
15t righaeer mahkye) siudets tareup, orpq;rﬂptg}sﬂer(ﬁpa)u@@dby at
conpound (40b) can be obtained by the reaction"in th

pr éseste ook hrildazel-eubd td tsitidall e s et st fised Oc:ih@
solvent to be used, any one of the solvent being used
i natthe 1r gaoticon of conpound (4) with conpound (9) 25
in the above-nentioneq Reacti on schene-3, wherein XZ
i s a hal ogen (aEdm Théaawdwidt COf cengound(88) [which may
generally at least 1 nmolar quantity, preferably 1 to 2
moP§r subgfgtuted on the thiazeocle ring by at léast one
20 group selected from the group consisting of a halogen-
substituted or unsubstituted phenyl group and a Cl-6
alkyl group);
(Fdle) oxazolyl Cl-€ alkyl group (which may
be substituted on the oxazole ring by at least cne
25 group selected from the group consisting of a halogen-
substituted or unsubstituted phenyl group and a Cl-6
alkyl group):

(Fd17) indolyl Cl=-6 alkyl group:



quantities per 1 nole of conpound (39a) or conpound
. . (39b), or conpound (40a) or conpound (40b). The anount
of imdazole is generally at |east about 1 nolar
quantity, preferably about 1 to 2 nolar quantities per
5 1 nole of conpound (39a) or conpound (39b), or
conpound (40a) or conpound (@éb). The said reaction is

carried out g ly at.ahout 0.to.100C, preferabl

about 0 to 70@?§L§L ?gr¥%n$gﬁédabgﬁér8FP9piﬁw B&it TRy be

to 0. Each of the objective, c ounds

(ﬂﬁ%ﬁéégﬁg$%%%tﬂg1§3%v£gﬁ%ﬁtfﬁ%%db¥egst?gﬁ§%cgﬁebgalogen'

senanad Lo, i xt :

R A S B P Y

purificationspdsyit o sueh, Jpans-of 5s t] n .

purificatipn,(for gxan%?e? 1% d?gt?lﬁg??%néggyﬁog?thh may

3 ey shaddd zatd on dwethad, i £ohapm £hr opat ggr QpEMenyl

i on- exchange chr omat ogr aphy, gel chrongat ography,

af fguddp) ;chr omat ogr aphy, preparative thin |ayer

chr omat ogr aphy, sol vent extraction nethod and the |ike

can be exenpl(fdzad. ANADY C1-6 alkyl group:

1-substituted-4-nitroi m dazol e conpounds represent ed

by the gener alFddrimiles {dl)olofl tdeoyor esent ch nuent ben

having the basic group can be easily forma salt with

a §$kat ighdashedl ddicdlgbraavleptaibie kicia. pisnyd gheup) ;

acids, for exanple, inorganic acids, 25 such as .
10syl furic aci d,F99%)r iy ey hyarodh| wiieh aeay, be substi-

ph iﬁhoric acid, hydrobromic acid and the |ike;

or% ce i @sP & Betic acid, p-toluenesul fonic

aci d, nethanQ%ulf nic acjd, ethanesul fonic acid,
Mo A

oxal i ¢ acid, P fumaric acid, citric

aci d, succin”%déghqbéy@éfééﬁigkﬂifg&aJic aci d

mal oni ¢ acid, [actic aci aci’d and the |ike

can be exenpliztizeq. b'eh%%*%%tiiatzlglg/i' 4 dg.0i m dazol e
e

conmpounds 5 represented by the neral tornmula (1) of

i5the present i(mvemti @&nizZowel-va 8t erneq sonefs gy (which
optical isomers. 1-Substituted-4-nitroimdazole

compguhdser epr esented by atzhe egenier@latf argada dnld &fo group
the present invention are used advant ageously as

i neér AedirasEsdthiontl@ synt hesi zi ng antit ubercul ar

agents as shown in the above-nenti oned Reaction

scheme- 12 andFRéd¢t PhAnSEef@ —P3alkanoyl group which may

be substituted on the phenyl ring by a halogen atom;

(Fd28) phenylthic €2-6 alkanoyl group which
may be substituted on the phenyl ring by a halogen
atom;

(Fd29} phenyl C2-~6 alkanoyl group (which may
be substituted on the phenyl ring by at least one group
selected from the group consisting of a halogen atom, a
halogen-substituted or unsubstituted C1-6 alkyl group,
and a halogen-substituted or unsubstituted C1-6 alkosxy

group) ;




1- Substi tuted-4-nitroi m dazol e conpounds represent ed
by the general formula (10) of the present 15

i nvention are prepared by using conmpound (11) as the
starting material. By using compound (11) [i.e.,
conmpound (11a) or conpound (lIb)], the reaction with 4
ni troi m dazol e conpound (2) i%5selectively occurred at

th i fi Lt b) indicated | ow, th
i S B

i i i i
puf?%%ega%ﬁbgh%réggﬁgé ?%Sﬁiéﬁ ?Feﬁga%§ 8%536ﬁ5%%§§ELeCted
g 3 B B RGE T  TS, scn
t hes g f i peg, preyi . |
P e B RS P s AR, 2ot

SompoLsgek -epiiesent ede Yot henggpstak vt etmeha o( 28k 63N group,
be prepared wi thout by passing 5 through |nterne8| tes

havamg an sdmic expb@si whickrepar shivenametbed 20k yihgroup as
present invention is a sinple In operation and w thout

r equi ywssticiompnitciat ed purification processes. According

to the present invention, high 10 purity of the

obj ecti ve 4-nikaddimdbzivdey bf 1 chebgenér gkofiprnul a (2a)

can be prepared in | ow cost and high yield.

(Fd32) pyridylcarbonyl group;

10 (Fd33) phenyl C2-6 alkenylcarbonyl group
wherein a halogen atom may be substituted on the phenyl
ring;

(Fd34) phenyl C1-6 alkylsulfonyl group
wherein a halogen atom may be substituted on the rhenyl

15 ring;

(Fd35) benzenesulfonyl group (which may be
substituted on the benzene ring by at least one group
selected from the group consisting of a halogen atom
and a Cl-6 alkyl group):;

20 {Fd36) a group represented by the following
general formula {(Fda):

-COOR®’ (Fda)

wherein R* represents:

(Fdal) halogen-substituted or unsubstituted
Cl-8 alkyl group:;

{Fda2) C3-8 cyclcalkyl group;

(Fda3) C3-8 cycloalkyl-Cl-6 alkyl group;

(Fdad) Cl-6 alkoxy-Cl-6 alkyl group:;



Therefore, the preparation nethods of the present

. . invention are industrially quite advantageous. 15
EXAMPLES The present invention will be explained by
illustrating some exanples as foll ows. Reference
exanple 1 Preparation of 2,5-dibrono-4-nitroimdazole
20 To a suspension of water 00 m), 4 nitroimdazole

(
(25 g) and sodj ydr ogencar honat e (40. 87 ,. was
dr opwi sel y adggggépoﬁpﬁgo(ggfg ﬁﬁ;y&tQHﬂﬁﬂ theh 1%y have
t he_reacti i Xxture was stirred at 25 to 30C for 1
hou?,égné %?kg% %%O§BC for 4 hours. 25 Then
concentr at ed hl or.i ci d to.the
reaction nixtﬂggggf %oé%?uﬁhggp¥%%e$g%§df sﬁkﬁHﬁﬂl%qﬁing
crysdad s, peparaled yweys) col lected by filtration, and
| 22" wer e washed thoroughfy wWth water. The crystals

were dried at 50C under a reduced pressure for 24
hours, there was obtained 51.01 g (85.2% of
2, 5-di brono-4ni troi m dazol e of pale yell ow powdery
product. 5 Referencé&’exanpl er® Preparation of

2,5-dibronn-l-nethoxgbggg¥kg% ni troi m dargbe Under an

i ce-cooling condL%é 7 sodi Hhhydride (3.56 g) was

added to a N, N-di mBthyl formami de 10 (100 m) sol ution

of 2,5-di brono-4-nitroi mdazole (20.08 g). 10 m nutes
Jater, being vdoresinrBpwi BE, chhdr 8ifettmdarestentl @thyetrogen
(6.75 m) thereto at 10 to 15C, then the reaction

m e Ltk mddpacdc WP a ?ooin Befpet agurer AFhéch may

bei i rred th i 15 i for 5 h ,
DB SRS R (o GhaTTS B SOt Uy htr LEBSTooBe grous
hl t hyl met hyl et her. (0. 56 dded
?hf%ﬁg¥ﬁéc?ﬁ$g%1g&%ﬁ%%ﬁ%ﬁ:%ﬁé%ﬁéﬁ%ﬁ% ¢ 2a?ﬁ%gﬁg?n$ﬁéﬁmf a
th 4 i ) 1. X. i 5 t _ d d
g ey T e SR RS ot ¥ agepue.
1mas nwashed 1Wdlh, -anAquUeos S U Utian bei ng sasusated, 1o

wi th sodium chl oride, dried over anhydrous sodi um

sulgirat@,) ,t hereencertiragt ed under a reduced pressure.
Thus obtai ned crude crystals were washed with

di i sopropyl etthier7,) ameérdri ed -8 H0GT fraddp 2bsRodl Smay be

there was obtai ned 2, 5-di brono- 1- net hoxynet hyl

4- gubssilriudezolca the. ¢8egylyiralrd; B4.B0o a5 yebhow

powder product.

selected from the group consisting of: a halogen atom;

15 a halogen-substituted or unsubstituted Cl1-6 alkyl
group; a halogen-substituted or unsubstituted Cl-6
alkeoxy group; a halogen-substituted or unsubstituted
Cl-6 alkylthio group; a phenyl Cl-6 alkoxy group; a
hydroxy group; a Cl-6 alkylsulfinyl group; a Cl-6
alkylsulfonyl group; Cl-6 alkylsulfonyloxy group; a
cyano group; a Cl-6 alkanoyl group; a benzoyl group; a
phenyl Cl-6 alkyl group which may have a Cl-6 alkoxy

group in the alkyl portion; an amino group; a nitro

group; a carbamoyl group; a Cl-6 alkanoylamino group; a




123 Reference exanple 3 Preparation of
. . (S)-2-nmethyl gl yci dyl -4 nitrobenzenesul f onate Under
cooling at -10C, to a toluene (830 m) 5 solution of a
-nmet hal Iyl al cohol (83.0 g), diisopropyl
D-(-)-tartrate (16.19 g) and nol ecul ar sieves 4A (41.5
g) was added titanium tetrai sopropoxide (17.0 m),
reaction ture at -10C for

f
2 t?ninu N e IS | g6 WAES TR ARRon YL
d At b t d
oS TR [BnChi & o ok CoEoPaY 1S M&%&O%Q T e

he” Feact i on-m xt Or &% G c
f ik el At Sl S TR e 'g?slg t@%‘i‘sa“ﬁyﬁre%
15
E’S'f%?%ﬁ.’%@*? O%F%L‘éf’é?%?%ﬁgﬁé%ﬁ?dg’?%l%?ﬂyl o8l 1o

g ) was added;t@;% tyr he uene
(830 m) sol u§| oErl1 J;febﬁlgﬁigftélgg Jégggngsﬁll#gr%ygrb%}pori de

(332 g) was addeso driggmis c@yl i@&bo (wh8Ch 889 be

stirred at -10C for 1 20 our. The reaction susSpension

wass sy eotest ton fithé riséhoonad thngebit - aBdsthene group

filtrate was washed wi th an aqueous sol ution of 15%

t argedrd et eati T orant lag ueoaisp sobusi obibegi 69 sahuiayed atom, a

W t h sodi um hydrogencar bonate, and an aqueous sol ution

bei g 2B o tHt el S 24P 5 orhding chtbfideromethbsyongdeup) ;

After being dried the organic |ayer over anhydrous
lomagnesn um sul tigtael Oahesheent kot edll kndegraupedubédh may

%SS% 124 obtain brown oil product (695 g). To
SOt TR B dvitE drreTas %Jrry%tkaw #hedepytag@pngroup
(3,320 m t he Is wer e

gloisl%g%t etfigo H}[fetr%ei el %ﬁ%i‘?g’g‘ﬂ)’/ u%fah%%oﬁen atom, a
i ORGP TTARa FTi5h Pocryala 1) 2T rok & 755 oByPu-

t t I / t
go%%%%dm(éll 1L§u%ysl(tg%):t%og%8ﬂ§b6g?e ye%(flegl 6 alkoxy

15Cr ysbaks .; Mel ti ng point: 71 72C 10 1H- NWR (CDC13) S
(ppn) 1.38 (3H, s), 2.67 (1H, d, J=4.8Hz), 2.72 (1H,

d, J=4.5Hz), (43 101khethy1)TIA-d IAZJ)kyrAyW £dbh plwhlch may
J=11.1Hz), 8.10 - 8.15 (2H, m, 8.39 - 8.44 (2H, m.
be substltuted on the phenyl ring by at least one
halegen-substituted or unsubstituted Cl1-6 alkyl group
as a substituent);
20 {Fdal2) pyridyl Cl-6 alkyl group:
(Fdal3) a group represented by the following

general formula (Fdc):

wherein R’ represents a phenyl group {which
may be substituted on the phenyl ring by at least one

25 group selected from the group consisting of a halocgen



. . Optical purity: 96.60 e.e. (enantioneric excess) 15
Th

e optical purity was determ ned by a high
performance |iquid chromatography (HPLC) under the
followi ng conditions: Colum: CH RALPAK AD (4.6 mm ~ X
250 mm) [manufactured by Daicel Chem cal Industries,
20 Ltd.] Mving bed: n-hexane?¥sopropanol = 800/ 200
Fl ow,_vel oci t m nut e Det ecti gn wave | engt h:

DbaS i Rt BV ant el 8 FoI5deraER gt OF

ol Baa B DY HaLES! Yt h kL P SRBSRET i e s

oo oAt td: Qadbe HhrRBREBNk ot hhg SN D) Poneny1
LeaemaLerl A ORh ORAKLER fRV R ketiiahAd e e

S P I OP e Ol pEs b adnd Brb R ALRELINN She

M X§ 5@ aton S5t g 18 hOURS1 08X ECEELNE GURBNS gern -
hydr oper oxi de was reduced by addi ng dropwi se tri net hyl

phosphs t £t ed lom JnatosA0€:1t ed- 2C-6The xgnd gpoiuRt, &g &

10 this reducing reacti on was confirmed by use of zinc

i odiales@traroib papertedoot henseasti entEEXCUFE waxoagded

a toluene (20 mM) solution of triethylamne (23.3 m)

andE WP Idi st H3dnze wbi jopyp i divnech1m82 gk, stheniauted on

toluene (80 15 m) solution of 4-nitrobenzenesul fonyl -
1&hi6rs Rl Bing Rasttadbedsdropai seoap sed€cted- ZEom the

and was stirred at -5C for 3 hours. The reaction

susPetidi it ISl &ttt el 3L 992 ratPBn @i PAlesrpre,

the filtrate s washed wth an ueous, sol uti on of

158 Pt T hG M ¢ t%ﬁﬁﬁﬁ%sggb u?fEﬁgb%Fﬁ@pf ard a

satur ' .Qd] rogencar bonate, _and a

e, N B SPOR et Prov e

agueous sol ution being saturate
i nghRjugjorder. After being dried the organic layer

over anhydrous magnesium sul fate, and concentrat ed

launder a reduqed|ares s 1iQ1id% abt.ag ny brewn, el hich
product (101.1 g9). Tgﬁfﬁzjiﬁhs obtaiﬁ%d %ro%n %?|(%a§°

Cry@yabbiB@%SﬁﬁﬁﬂﬂédﬂbﬂFﬁﬁﬁﬂﬁﬁpéﬁi&Hﬁ%)riﬁ@ebﬁrysﬁﬁé§oxy
were collected by filtration. The filtered crystals
group which may have at least one halogen-substituted
or unsubstituted alkyl group as a substituent on the
phenyl ring);

20 (Fdal5) amino Cl-6 alkyl group which may
have, as a substituent, at least one group selected
from the group consisting of a Cl-6 alkyl group and a
phenyl group which may have, as a substituent, a
halogen-substituted or unsubstituted C1-6 alkoxy group

25 on the phenyl ring;

(Fdalé) 1,2,3,6-tetrahydropyridyl Cl-6 alkyl

group (which may be substituted on the 1,2,3,6-

tetrahydropyridine ring by at least one phenyl group



126 were recrystallized fromdiisopropyl ether/ethyl
. . acetate (5/1) to obtain 18.6 g (48.90) of the desired
compound of pale yellow crystals. Melting point: 71
72C. 5 1H NMVR (CDC13) 8 (ppm): 1.38 (3H, s), 2.67 (1H,
d, J=4.8Hz), 2.72 (1H, d, J=4.SHz), 4.03 (1H d,
J=11.1Hz), 4.27 (1H, d, J=118PHz), 8.10 - 8.15 (2H,

)
8,39 - 8.44 (2H . t] | ity: (97.0%e.e. 10
'In)he"‘ﬂ})lp(g}i1 Ay p?ﬁ‘f%’y %7\%23 d%‘t%?higﬁ‘éagg;l §¥hil§ﬁ5t one” ha]logen‘
; Fquld h PL d h
P oI T S R o Y LA PR RBY Fgimen fne

25 1 menuyfactured by Daicel Chemical Industries,
15%&@?% I\/b\%)g' bed: n-hexane/i sopropanol = 800/200

Fl ow vel oci ty; ] egti ngt h:
254 nm Refer%%%aeﬁe)gynér%}g&%ﬁzg@%rgpé?%%ﬁ%g#lg’

A R) - 2- met hyl gl yegd 10y -BnidFobpnzenesu t a

t ol uene (200 dn1) ;Bgl ution of” a matéhgli{egljfil gfﬁ%gﬁm

(10.0 g), diisapropylptridy: t@rteai ec8. §9.0)p;and

nol ecul ar sieves 4A (10.0 g) was added dropw se 25

titani umtet rademopox e 4 O7a1k)] updetpCcoRhiBe Aby be

-5C, and was stirred at -5C for 30 m nutes, then 80%

cursite thytdriepe raoxitde (A8::60 M )ngvdsy aaldesl dgepwsabsat tuted

|27 -13C to -10C. After being stirred the reaction

m RTuME S SUIFO test rieB HowrmRuRkcessi ve cunene

hydr oper oxi de was reduced by addi ng dropw se tri nmet hyl
L0hosphite (18fd3fly dihiem@ (o ~G@1HNe @Repdint of 5

this reducin eaction was confirmed by use of zinc

i odi de- st ar C%Erﬁﬁ%%r). OFG AN i dcth oht ATkt F URasvadaagmay

t hloride (10 | ut.i f
N REaP SR L ROy SRRz T2 0 )Y ot 4 (hatpgpamen or
23. 2 thep . e Shlori 5 foun ;
golgu?li giﬁbgp %%%i %?gglgﬁe%sﬁjl@%ony tol%%g?ci(‘ gq%%l od g‘f 2K

was added dr Qpwia$8)albxalBGAQ yv1561 -ANd WaS \“j’%écgﬁﬁd(@ﬂich

-10C for 17 hours. The reacti on suspensi on
15subpechbedstostiikizab en whih &Rldilgctdhe frid thate Masogen-

washed with an 15 aqueous sol ution of 150 tartaric
acedpsamtageeous unsubstituted phenyl group);

(Fdaz4) pyrazolyl Cl-6 alkyl group {which may
be substituted on the pyrazole ring by a halogen-
substituted or unsubstituted phenyl group);

20 (Fda25) benzothienyl C1-6 alkyl group (which
may be substituted on the benzothiophene ring by at
least one group selected from the group consisting of a
halogen atom and a halogen-substituted or unsubstituted
Cl-6 alkoxy group):

25 (Fda26) thienyl Cl1-6 alkyl group that may be
substituted on the thiophene ring by a halcgen atom;

\FdaZ27) benzothiazolyl Cl-6 alkyl group;

(Fdaz8} benzofuryl Cl-6 alkyl group which may




sol ution being saturated with sodi un

hydr ogencar bonat e, and an aqueous sol uti on bei ng
saturated with sodiumchloride in this order. After
being dried the organic | ayer over anhydrous magnesi um
sul fate, and 20 concentrated under a reduced pressure
to obtain brown oil product ()2 9.2 g). To the thus
obt,ai ned brawn oil product was purified by a silia ge
col Rirm® %H’a%@?a@ﬁytkl@ BeRECTHIRBX &hElethy R dddrosan
= 3/%% to obtain (R -2 25
nefﬁ§151ycidyI-3-nitrobenzenesu|fonate of pale yellow

e e el R e e i
TS 5 b oo AR 2T £ R el B8, 8T one

g o) 1oy el By B

e. e&lka1l o purdty yes.gdetermned by a high
perforﬁaE%gQﬁ%qu!d chronatogrggﬁy (HPLC) under the

fol I ow ng congdidd 30s :p&st aba: o Gl RALPAK: AR/ 49800 TwXich
250 nm) [rmanufactured by Daicel Chem cal InduStries,

10 niatyd He Mbtdatg thedkd rerhexenabd sopE9pand! rin8§508(/150 least
Flow velocity: 1.0 m/mnute Detection wave | ength:

254 nemg tegnpled ebtksl Symithesigr@fp consisting of a halogen
2- br ono- 1- net hoxynet hyl - 4ni t r oi m dazol e Suspensi on of

102, 5L@ihr endLr-netliaxly restdud ~ &l tani kcdagodep| 17. 15

15

20

25

g), sodiumsulfite (13.73 g), dinethylformm de (100
n) and wat erlE@GIH chigggnenyl Cl-6 alkyl group:

(Faa32} 1,2,3,4-tetrahydroquinclyl C1-6 alkyl
group (which may be substituted on the quinoline ring
by at least one group selected from the group consist-
ing cof a Cl-6 alkyl group and an oxo group) ;

(Fda33} thiazoclyl Cl-6 alkyl group {(which may
be substituted on the thiazole ring by at least one
group selected from the group consisting of a halogen
atom, a halogen-substituted or unsubstituted phenyl
group, and a Cl-6 alkyl group); or

{Fda34) tetrazolyl Cl-6é alkyl group (which
may be substituted on the tetrazole ring by a group
selected from the group consisting of a halogen-
substituted or unsubstituted phenyl group and a Cl-6
alkyl group);

(Fd37) a group represented by the following
general formula (Fe):

-7 _NRIZR3 (Fe)



20 stirred at a roomtenperature for 8 hours. The

. . reaction m xture was neutralized with an aqueous
sol ution being saturated with sodi um
hydr ogencar bonate, then ethyl acetate and water were
added. The organic |ayer was washed with an aqueous
sol ution being 25 saturated with sodi um chloride, and

dried over anhydrous zodiun1su|fate,_then concentrated,
under a reduc®d°prelstir 88P5S5604sn ~C=0 or ~¢=3, and R and

2- - -4 . itroimd I 11.17

o, vi cr A BEUB0N L OF T hhi PE BONArY TSt Y one
M:,235, 237 1HNWR (CDC13) b (ppm: 7.93 (s, 1H

5.34 (s, 2H), 3.41 5 (s, 3H . Exanple 2 Synthesis of

2-bronD-4-nit[Fgfjd@ig%sﬁgp!ggbﬁg of

2- br ono- 1- net hoxyne nitrolmdazole (11.17 g),

gret hanol (10qﬁég@nﬁlsgl&Qkpydggghbgric acid (60 nl)

was stirred under refluxing condition for 2.5 hours.

After being | egtelp ctamd-{becEER gi@@oqbgture at a
roomtenperature for 24 hours, the mxture was stirred

for 1 hour undesd)i qeheopl i 0PY-60alk{logrotibe (which may be
precipitated crystals were collected by 15 filtration,
andswhdtad e b 0@ urderplrenmeducedg ppesstr éehoe 2d4e group
hours, there was obtained 2-brono-4 nitroimdazole
( 6.6 lPchack| it om 6. 1099 S wiumht e es powtiey yo pr aduel ogéht NVBm, a
( DVBO-db ) 20 Exanple 3 6(ppm: 8.42 és, 1H), 14.10

1 pealpgensphatddu et ox prom at hiekofnT dag ok bkl ht group,

1, 4- dj oxan 1 m) solution_ of tetra-n butyl ammoni um
o By P BT SHF e At o opp Ser 10 hed BRaReat Koy
MEégﬁgononSwHMNmA
(Fed) phenyl C2-6 alkenyl group (which may be
substituted on the phenyl ring by at least one group
15 selected from the group consisting of a halogen atom, a
halogen-substituted or unsubstituted C1-6 alkyl group,
and a halogen-substituted or unsubstituted Cl-6 alkoxy
group) ;

(Fee) phenyl group (which may be substituted
<0 on the phenyl ring by at least one group selected from
the group censisting of a halogen atom, a halocgen-
substituted or unsubstituted Cl-6 alkyl group, and a

halogen-substituted or unsubstituted Cl1-6 alkoxy
group); or

25 (Fe7) R¥ and R™ may bind to each other
together with nitrogen atoms adjacent thereto through
other carben atoms, so as to form a piperidine ring or

1,2,3,6-tetrahydropyridine ring, which may be



25 nitroimdazole (89.5 ng) at a roomtenperature,

. . after being refluxed the reaction m xture for 23
hour s, 130 excessive reagents were guenched by
addi ng concentrated hydrochloric acid, then water and
et hyl acetate were added. The organic | ayer was washed
wi th an aqueous sol ution bei it¢ saturated with sodi um
chl orj de, ed oqver gnhydr ous sodium sul fate

then 5 drj :

agdsb}lﬁl?FfF‘éHe‘gyo%_ Fh?ﬂpll%érl ¢hRrofét &gia&h)ﬁ‘te’crahydro'

O Shetuin; £PGP ucsobaeiy T%Z—?lp;?& H oy & wnite
1 DVEO- S : 42

iy LSBT o G O Frefirie oy e sroue

o) S =2an aonot
e D e .
E%?%%'Lﬁ@élﬁl%?giﬁ/ﬁﬁgé(lCgagijéﬂzpfnéﬁgﬁﬁ?l fonate (0.5 g,

.bo e.e.) were a
2-chloro-4-nitrgzdH i ngdazpl 8603248k 89d Pt a3311WMing
carbonate (0.330 g) at a roomtenperature. After being
stigersk-d hersaacid opsf xture at 50C far 4 hours, the
m xture was cooled to a roomtenperature, and was
poured in water to cease the 20 reaction. Extracted
with ethyl acetate, and ghe extract was washed wth
wat er and an aqueousy=sof ution being sat@fated with
sodi um chloride in this#der, then dried over
anhydr ous magnesi um sul fate, and concentrated under a
reduced pressure to obtain yellow 25 solid product.
The thus obt alHEE el ow eBFFacpEsdachyRaSIptr efired oy C1-6

use of a sili.ca gel colum ghromatography 131
(el JRYt: %W&xﬁ%l‘gﬁ'hﬁn det af 8PEEFFB} St here was
bt ai ned .

19 Zoohi or o- Ei. FATISE LA VSRY I FRPRST ) - 4ni t 1 of i da
zole (0.34l g,ppHeld;_85.69 Al lLow crystals.
5 Melting poi(nt: )65.5 - égc%ocgﬁm %%3) b (ppm:
1.39 (3H s),(#Z:H824 Yo x:le;&f@éfgﬂte@gg €HEL fgllowing
J=3.6Hz), 3.99 (1H, d, J=14.7Hz), 4.38 (1H, d,
J=thrHdz)), fA80iEIHFR)).: Optical purity: 95.4%e.e. 10
The optical purity was determ ned by use of high
performance |iquid,chromat Qgr aphy (HPLC) under the
foll owi ng conditi®®ps. Col . CH RALPAK AD (4.6 mm ~ X
250 mm) [ manuf act ur Dai cel Chem caffdb
I ndustries, Ltd.] Vi ng . n-hexane/ et hanol =
850/ 150 Flow velocity: 1.0 m/mnute Detection wave

l ength: 254 nm Exanple 5 20 Rrepagation of,
(S) - 2- chl or oSS R RN Soxif anyt net APF) R4- geprsispindgs : 2
e .10

Lstons Mol el ormte (2.5 sl il of o
?é@%&o%eeBLb@%&%u%%QFQHgE%@(gﬂgﬁ§fﬂgfﬁgrg9%§€|féast one 1
to 5 groups selected from the group consisting of a
halogen atem, a halogen-substituted or unsubstituted
Cl-6 alkyl group, a halcgen-substituted or unsubsti-
20 tuted Cl-6 alkoxy group, a Cl-4 alkylenedioxy group, a
Cl-6 alkylsulfonyl group, & halogen-substituted or

unsubstituted Cl1-6 alkylthic group, a nitro group, and



25 g) and potassi um carbonate (0.330 g) at a room
. . tenperature. After being stirred the reaction m xture
at 50C for 3 hours, the m xture was cooled to a room
132 tenperature, and was poured in water to cease the
reaction. Reaction m xture was extracted wth ethyl
acetate, and the extract was Washed with water and an
aqueous sol ution being saturated with sodi um chl ori de
5 i3 (D OrHR UL tHeh TR B9EF ankyaPods KREGHEs EMUP as
sul f at d conce trate under a reduced pressure
ﬁb‘%stl—

obt®iF %?%fﬁi ety Tﬁ@OPRu§WBBFQI Red §’§I
| i fi d b f
g Lﬁ@ﬁ@&fﬁ% g A 05 ki Rk B PepsEoatt group
7/ t t
(PSR P toe aroup consistingnof) 24hALePETRAES™ @

ol Q% yi 7 w, I
RIS Do Ly oL TP RRR TPy 6 T ha: drous.
1.38d %H’ha%)ogqegd%ﬂéﬂittgﬁe&-%g‘@’m@t'ﬁg%tlguzgd(étL6dal koxy
J=3. 6Hz 1H, d 14. 7THz .

J= 1;40?1';12})” bﬁpﬁ?er(}ﬂ-l'ﬂfl QProlPpi |ﬁ§fyp%h§ﬁ(p %h@@hemﬁy be
The optical purity was determ ned by use of high
persastance dd qui drehramdrog aphyo HPLEhetpdegrohe @Rich
follow ng conditions. Colum: CH RALPAK AD (4.6 nmm ~ X
250 aymhafviearpufracitageed dnyonrDad el ﬂtmrii:adleﬂmﬁusdbri esjazolyl

Ltd.] Moving bed: n-hexane/ et hanol 850/ 150 25 Fl ow

10velgerpy  (whighmiyay Mt e ubetteidtu tord vcawethlsen’gmhazQsa nimg by

Exanple 6 | 33 Preparation of
( REF2 1626 0 -~ PRty 197638 rdhydihetdy | have ni thal pggazaton
ol e Suspe |Qn of 2 br ono- 4- nltr0|mdazole (100 g),

2- St Ry FH2S04EMNA met hyl  (S) -
?bgrgbg)nzeggz:ﬂffﬁs fﬁl&ﬁ(yéﬂ' 4 gg , o.t SI um cearsbu ns?%ftuted
gﬁt @KU %]heq’]ld% %fda)t Viaesassctlc!r{ L%dig’ el<—:4c9 c_flofrom

ours. reactlon m Xt ure was

15( 1tael bEBls) cokReR ey ast.ed th\MJ]CrﬁgéM th st hyd f&@édﬁ

O (1 Tliter). The ethyl acetate |ayers were conbl ne

t09@5@@&,tuateaebrb@n@sglb\&&me&etd/\ncqe-aMa.flhqwatgefod;; 25 C3-8
liters), further washed with an aqueous solution (800

nlyybécadkyat ytrated W tiydsediumgtduy;i de hdheredri ed

over anhydrous magnesi um sul fate. After being i5

fi Btibatetduorderr ediscbd tprregsur € 1tthe fliddty atrowas a C3-8
concentrated under a reduced pressure. The thus
obtarhedlkesvdgeonas pufilfited by igpedifoxy didury gelcyano
coI umtm chr omat ogr aphy (el uent: n-hexane/ ethyl acetate

= iFP)lDrt RePé “#As S6BHEI néd PERFYA- brotho alllxxezlwetqmu@r a
xi.ranyl met h 2)&14 nitroi mdazole (110.9 g 1%/l el d
G QA Gy odtic £ ot sohave 2
94 cin 1 RN 3H 1
J C;Ch) fmo%%rf%ﬁ % S&lbaqi.) u(e % 66a
LI 38 e, o p%%‘éﬁ?%pt. ca%zlpk&r. ;F?
detg dg se_ qf ;hi r L qui
Chgoﬁgataggrag%s;g H%ﬁcflﬁlﬁ%geggbﬁ% MRNCe HQUid 1east one
25 Cil-6 alkyl group as a substituent; an amino group which
has at least one phenyl group as a substituent; an

amino Cl-6 alkoxy group which may have at least one Cl-

© alkyl group as a substituent; a Cl-6 alkoxycarbonyl



134 follow ng conditions. Colum: CH RALPAK AD (4.6 mm
~ X 250 mm [manufactured by Daicel Chem cal
I ndustries, Ltd.] 5 Mving bed: n-hexane/ethanol = 4/1
Fl ow velocity: 1.0 ml/m nute Detection wave | ength:
254 nm Exanple 7 Preparati on of
(R)-2-chl oro-1-(2-nethyl - 2107

i troimdzol

N AT htyf‘?%)mﬂa% {atebatyTsoran ankery roue: a cis
S dyl - 4- b | f 0.0 .q,
St iart 3&&9’ e BYEhD Srer GERRRE P aSareoisd Tggoun:
tg)enaﬁgﬁa‘?%’eﬁf R R b bR D1 B Dl Bhol EOBREER Y cipy1
at pGd0ry %ﬁ%yﬁ) %f?uf)n X4 ugen%@g%?gg' sgohgagafegom

tenperature, then et acetate

af terp el 2ith E”§¥6ﬁbtfWhi@§0$§P|§en§EE§E§tQ¥ed on the

f||trat|on the m xture was washed wth water and an

20 ﬁm@@lmn@mﬁ%mm@@wr@ﬁ@%%@p sedkdftd from the
chloride in this order. Ethyl acetate |ayer was dried

oV eyr carph yemeUss tiagnesi wm G1H-§ ad Bkyl hg@hoMBS a phenyl Cl-6
concentrated under a reduced pressure to obtain pale

br ek Soldmpumrodust & 3&rzaqyl @Sodpevhhas obyahaed at

pal e brown solid was dissolved in toluene (380 ),

neXteasiy e gal-q 2lkyw) wesimdded: aftbtetibesny) stéarred

at a roomtenperature, 135 the silica gel was _ .
15 er%\%é’@lb@l AT mﬁif g remhiehtu ppelgeguinoline

tw ce en t e not her or was concentrated, the

re | o e 4 Iqriee(fJ %o"‘iﬁ]ﬁ:gcﬁ‘ii sbEPBpyRe e RerP
bt d
B 5 S Byt 0 Far RGO AT o A3 oFEOUPS 2

oo ?‘négrqg Ao 08 Hhue BRI MELY UL CLMSLAl S on the

1. Hld i ar n 1 r ' riazo
%%g(e% i 5 %)e 4: b(y B, I% Jbl)l%%lg gﬁo%;? (aH& 9 't 1yl

15J l;%oﬁba) 7 87 (1H, s) Optical purity: 95 90 e e.
The optical purity was determ ned by use of a high

per f ormance |{iFqGi)d naphamtlogiapy HREC)mawndes dliestituted
followi ng conditions. 15 Columm: CH RALPAK AD (4.6 mm
~ Xn250empprhirhadfaet uried by Bdi celasGhenmicairoup selected
from the group consisting of a halcgen atom, a halogen-
substituted or unsubstituted Cl-6 alkoxy group, and an
20 amino group which may have a Cl-6 alkyl group as a
substituent;

(Ff6) biphenylyl group (wnich may be substi-
tuted on the biphenylyl ring by at least one group
selected from the group consisting of a halogen atom, a

25 halogen-substituted or unsubstituted Cl1-9 alkyl group,
and a halogen-substituted or unsubstituted Cl-6 alkoxy
group) ;

(F£7) flucorenyl group; pyrenyl group;



Industries, Ltd.] Myving bed: n-hexane/ethanol =
. . 850/ 150 Flow velocity: 1.0 m/mnute 20 Detection wave
| ength: 254 nm Reference exanple 6 Preparation of
(S)-1-(2-chloro-4-nitroimdazol -1
yl')-2-methyl -3-[4-(4-trifluoromethoxy
phenyl ) pi perazi n- 1-yl ] propan-2 of 25 M xture of
(R -2-chloro-1-(2-nethyl -2 , ,
oxiranylnethyﬂ§£§ln???%?ﬁ?ﬁ%%oPEOFQ.éUhthlP?§ ) Substi-
obtained in exanple 7_and 4-(4-trifl uoronmethoxyphenyl
136@%%%(&%% ﬁl-ée ?@eriio&lrai%_ ng Eyna% lELe-asi;c on)é gro¥1g)
N, i I ] de irred_ a QC for 7
e %yté%%erg%%r%ééipnkgng@gﬁihg ia Eazo@ﬁpng&om' a

hours. reactio xtuare was

b t t - dded

Car iR SRR o o g pRRBR ol arous,
 aypls el£ S neds - washed Mtgn}é\ﬁbg'&ékp!&éé ER0RSalkoxy

dri ed on anhydrous magnesi um sulfate an Iltered. The

filddate mas concentrated under a reduced pressure,

t here was obtai ned

(S)-1-(2-chl ofor % bt bt Doz @l - dryhip- 2whOch may be

met hyl -3-[4-(4-trifluoromet hoxyphenyl) pi perazin-1

yl |guopain-2-aaf r5.15% greryietldi o d00s¢ oingl bghttyleast one

yellow oily product. 1HNVMR (CDC13) b (ppm: 1.18 (3H,

s) 92wl gelidctagsd JExk@n 8HE) ,g 2086 ¢dibidiidg18f8klzhalogen

2.67-2.80 (2H, m 15 2.85-2.96 (2H, m, 3.13-3.25 (4H,
10y 2t9m3 § 7R D983 U3 Yued jr meTogtiutody Chy6 alkyl

8.07 (1H, é?' Ref erence exanpl e 7 Preparation

2- (4

f

( S ﬁ1hqﬁﬂqﬁﬂﬁqﬂgaﬁﬂﬁﬁﬁ@§ or unsubstftuted cl-6

pi perazi n-1-yl methyl ] -2-nmet hyl -6-nitro-2, 320

m|%%§%ﬁ¥ﬁQf fggg,l-b]oxazole Under i ce-cooling

condition, to (1 : ) | op .of .

(S0t (ool oo o ot it ety 23 F g

t”JﬂH@Wﬁ%@% InPi-pe{Azin-Ly 1 pr 12~ 9f ok 85

g, 12.61 mv) obt !ng%j?n Rg#gréﬂce 25 e%gﬁ%?e %,Oégs
15added csediumwdrinde (fbufd Bbnsi&O2dMs 4 hemdhen atom, a

reaction m xture was heated and refluxed for 6 hours.

Thealeaehi-eubEtittute dvas cenaeidaletedntiers aal k1B 7group,

reduced pressure, then subjected to ice-cooling, and

wate phang letorylupacetdtcd wene mddedysttheaprdcopi tlat eshenyl

matters were collected by filtration, and purified by

usirAgdabyi kitcd egelt evleumr cchr Gredteogreaphir grel tehtgrous

hexane/ ethyl acetate = 1/1), and recrystallized from

i SGPFEPpEReRY Cherfe NRdSISHt aitvdd @ halogen-substituted or

S)-2-[4-(4trif] t hoxypheny! ) pi i n-1-yl net hyl
20] hSLeR K 6 et bio va cdi Ry ML A e A b T o

(nggsgitxkghdbr4%%%u%%t%kh%%gj%fﬁ%|5¥K5§§iékoup), a

fufyl group, and a thienvyl group):

(F£f11l) furyl group (which may be substituted
on the furan ring by 1 to 3 groups selected from the
25 group consisting of a Cl-6 alkyl group, a nitro group,
and a phenyl group (which may be substituted on the
phenyl ring by at least one group selected from the

group consisting of a halogen atom, a halogen-



10 Optical purity: 99.80 e.e. [ a] 026 = 8.80 (c:

. . 1.000, CHC13) Melting point: 129 - |130C. Test exanple
1 (Antibiotic test by using an agar plate dilution
met hod) 15 M ni mum i nhi bitory concentration of
(S)-2-[4(4-trifluoromethoxyphenyl) pi perazin-1-yl]nethy
| - 2nmet hyl - 6- nltro 2, 3- dlhydréﬁhldazo[z 1- b] oxazol e
obt ai .ned ference exar e 7 a alnshgI éraln of

i

Mycd %%%Y%?Vt ~Brrunggosty ﬁ&sc &te d Byuro @
Cul t H1l f BL ).
#ﬁ'e e %enﬁ% ??Ehtﬁ%ﬁrarn&aag%%#%%% X sPedianiby srous,
qygtgr gp%gg? (manuf actured by BBL Co.), the
|V|n

nu er of efia of the strain was counted
out, the culty e a C
was used, the é?ﬁé%gﬁfé ﬁ§gg§cg§glg%mg§9 hie,

§d1é§t€KEtﬁbﬁgﬁ%ﬁligﬁlgy$lﬂﬁ ;Bu§eFE€p65§d ﬁ%h&ﬁh%roup

medi um (5 ,ul) was inoculatéd on Culture ne unt 7/

| 38 reontrgd Pi Mvd 54 s CHNPAYHL; + @BFt cuht t:yatsegl%x§7group on
for 14 days, the said cultivated medi um was used

t hecHeegihdropl detefnd ni ng the m ni num i nhibitory
concentration. The m nimuminhibitory concentration of
the 5 test cofpobldd Egeemsl dcopactietchimbybeacdl 08hs the
H37RV was 0. 024 ~ g/m . Reference exanple 8
Pr epfeircatticore of LNy ( ci et hoxymethy | Jroidagel ecivert Gremothe
I mdazole (13.6 g), triethyl 10 orthoformate (133 m)

10an ¥ iRURo | GfSHekstil ¥ieshi @f ai kP hegohyatare ¢1000rg) owasp, a
stirred by heating at 140C for 2 hours. Reaction
mi ¥tlir%e M s bjRed® tRY R ZE+Y 1 a8 T ORP uideFhanrBdheed

h b
N G R 31 )5 oé%\@t??%o 2 59, Yi 8F 0118 69780)
as h%qlcs%’énRe OE!TJ yttpgeocd%cﬁt L‘\:;% 09k pOI ntCl 186 j!‘%é? &roup

erence exa epara |on of

2 chl or ogdﬂsdathi #(aqc?t{%ggw %%g%@@h(ég Ohgkfe a

was 20 dissolved 1n tetr

1550l rvas: caddad (o Hl;rh:_exﬁ}?g}%' uti o (120 )
of 2.6M n- butylllthlun1a€§%%mer t han” - 35C, next

t et rahyf r of uri@risol utricl 110H-ddy  ofh hexagd osoet hagei -
(73.9 g) was added dropwi se. Reaction m xture was
tuted on the indole ring by at least one group selected
from the group consisting of a phenylsulfonyl group
which may have a Cl-6 alkyl group as a substituent, a
20 phenyl Cl-6& alkyl group, a Cl-6 alkoxycarbonyl group,
and a phenyl grocup):

(F£15) pyrrolyl group {(which may be substi-
tuted on the pyrrole ring by at least one group
selected from the group consisting of a phenyl group

25 which may be substituted by at least one halogen-
substituted or unsubstituted Cl-6 alkyl group, and a

Cl-6 alkyl group):

(Ff16) coumaryl group;



25 allowed to stand at the sane tenperature for 5

. . m nutes, then tenperature was rised, after being added
6N 139 hydrochloric acid (100 m) at -20C, then
turned back to roomtenperature, and allowed to stand
for 5 mnutes. The aqueous |ayer was taken by
separation, and the organic I'@er was extracted with
IN 5 hydrochloric_acid, the extract was comnmbined with
the fornmer aqﬁ%%§%)|%§%F}méﬂazaé§ edTRIPh {Hindhymay be

th h tralized with. [ uti f 6N
o e oL e D B0 R R Pl e
ng:rﬁ%gﬁ%3%$§%ﬁra¥ﬁg gggggigxegﬁfaratlon, after being

hydr ous nagnesi um Sul fate, the sol vent

was renoved bVFfﬁ@}i$%§£&P 1t gS? akwﬁgcﬁ ﬁ%.dﬁe substi-

product. This crude produc i turated t

et enes gl i dea - s her g Mesp9bt ai ned
D chloroim dazol e 1960 o o ol a St 0o 92 Ble KiogsouP

soldrhtpredpatavel % Ik Nk GXdR3) 26 £PBObsc10uB4:(1H,
bs), 7.05 (1H, s). Reference exanple 10 Preparation of

2-chl or o- 4, 5- difi onjoi th Vezoel €1 25 £hher ovni dazeke 65. 13

g) was suspended in water (150 m), and an aqueous

solambson toft 6N godihem 201 dycroxt tdeg (1Y at) laastaddedphenyl

Next, iodine (25.9 g) was added and was stirred at a

r ogMateEpersnaia fay Bdwurene Afterpthatecthd feaot ba

m xture was treated with an aqueous sol ution of sodium
Ly 9, Qe Iddpdsd told Setalkrd=er ool & et BHObgroup, and

filtration and 25 dried, there was obtained

2-@hF§F65a;§ﬂﬁﬂﬂﬁdoinidazole (16.4 g, yield: 92.50) as

[ l[id. NVR (. o d b . 13.61 (1H, b
ijfo %VC?KII\/:? ((%)d@&@%ﬂn’grq'{é’%? Ref er em(:e °)
| 11 P ti 2= -4- jm.d | .
> Ol oro-4, -0 adol e B b G 2he L858 L fmicn
Infa'yt &l %Qllb%tg_)tu‘wae 4 s \@%dflidr’h g/fc?%%ggét&ﬁpl ring

su
m ), "the solution was heated and refluxe or 5 hours.

15Thewy e 1eaet ior FHrdul & s tconcemy atied, o tout Neonsist-
resi due thus obtai ned was added water and t%e

depogi bed anatt-er s wexgy ealdact ed diy-4 id1kat i @ougndand a
was 10 triturated with diluted hydrochloric acid,
t hehenyds Cadbtoaianéd @~ ghloarg-,4-doda rhadazot € (SB8Gumy{which
yield: 19.50) as pale brown solid product.
may be substituted on the carbostyril ring by at least
crnie group selected from the group consisting of a Cl-6
20 alkoxy group, a Cl-6 alkyl group, and a phenyl C1-6
alkoxy group};
(F£22) imidazo(2,1l-bithiazolyl group:;
(F£23) imidazo[2,l-a]pyridyl group;
(F£24) chromanyl group (which may be substi-
25 tuted on the chroman ring by at least one Cl-6 alkyl
group); or

(F£25) 2, 3-cdihydrobenzofuryl group, or

(Fd39) a group represented by the following



1H- NWVR (DMSO-d6) S (ppm: 7.34 (1H, s). Reference
exanple 12 15 Preparation of

2-chl oro-5-i odo-4-ni troi m dazol e

2- Chl oro-4, 5-di i odoi m dazole (354 ng) was suspended in
concentrated nitric acid (d. 1.42)(5 m ), under

i ce-cooling, concentrated suluric acid (1 M) was
added, and irred at a roomtenperature for 15 20
hOLﬁ%I?e‘??g]ac%tA‘?ﬂ ujnt'ﬁ‘ ?1%) was poured in ice-water, and
ammoni a water was added to adjust pH 3, the deposited
matters were collecte filtration and dried, there
was obt ai ned 2-chl or Q__a_z{lesnitroi(rpfg}azol e (222 ny,
yield: 81.20) as yell id product. 25 EI (m z)

M =273. 141 Referenc anpl e 13 Preparation of

2-chl oro-5-i 0do-4-nitroi mdazol e

2-Chl oro-4-i ke, wa spe [
concentr at edqﬁ%t I‘Ijg@ggl d %ﬁf}éfgﬂk (% g%gnﬁgﬁgxkgarbonyl
ic &Qﬂi; erﬁ@_n(iﬁrﬁdgﬁt%f’é’fﬁfrh'éﬂfcbéicegb§@1§u%d WASthe
added, stirred at a roomtenperature for hour s.
Th@merme wirRp iyt et matdar sOmer@r@@Ebleeiedt@a from the
filtration, and dried, there was obtained 2-chloro-5

S odoodynidora imtdazplef (848 Imeryi #toh, 6. 89)o@snyel | ow
10 solid product. Reference exanple 14 Preparation of
2- (Sdllbrﬂttirt@mm3ﬂn hirg)ubrd iszol el Acetomikyl egfd00, nhpd a
suspensi on of 2 mercaptoi m dazole (5.0 g) and

4- @I@Il@ﬂtﬁfﬁh“ﬁﬂ?@éﬂm(f@ﬂ W uPst potesdi Ghr car bomay e
(8.3 g) was stirred under refluxm for 1 day. The

r e SCOMEN 7 mPRE e SWRS f?cg]e"ﬁgat%lfouﬂ'h‘ehlm may

deposited solid matters vvere coIIected {Jg filtration,
wa ﬁggrmf¥h &p%ﬁ%j%ﬁ%ﬁﬂnﬂa group selécted from a group

10 consisting of a phenyl group (which may be substituted

on the phenyl ring by at least one greoup selected from
the group consisting of a halogen atom, a halogen-
substituted or unsubstituted Cl-6 alkyl group, and a

halogen-substituted or unsubstituted Cl-6 alkoxy group)

15 and a Cl-6 alkyl group as a substituent; benzoyl group

(which may be substituted on the phenyl ring by at
least one group selected from the group consisting of a
halogen atom, a halogen-substituted or unsubstituted

Cl-6 alkyl group, and a halogen-substituted or

20 unsubstituted Cl-6 alkoxy group); phenyl Cl-6 alkyl

group (which may be substituted on the phenyl ring by
at least one group selected from the group consisting
of a halogen atom, a halcgen-substituted or

unsubstituted Cl-€ alkyl group, and a halcgen-

25 substituted or unsubstituted Cl-6 alkoxy group); phenyl



ether. The thus obtained solids were dried, there was

20 obtai ned 2-(4-nitrophenylthio)imdazole (9.5 g,

yield: 86% as yellow powdery product. ~H NWR

(DVMBO-db) 8 (ppm: 7.22 (2H, d, J=9.0 Hz), 7.34 (2H,
br.s), 8.14 (2H, d, J=9.0 Hz), 13.06 (1H, br.s).

Ref erence exanple 15 25 Prepétti on of 2-(2-chloro-6
nitrophen |th|0g m dazol e 142 Acetonitrile (20 m)
suspen .%ﬁ KOFYo2 HePRYpt BF APBazBhéch1MgYgPeasybstituted on
2,3-dichloro |trobenzene g pot assi um_car bonat e

(1 ) PREY 5t 71 PedC tinder ?@FFUZ?Pﬁgg’FBPpGS@ IfGGRS. The the

eactlion m xture d into _ice-wa

Beice TR Bt R Rt o TR I o AL
Wa%ﬁgg ?% ﬁ%@dhg%a%§5ugygléhgédoeaa%neryglb%%u%? and a

ere was

2- ophenyl L hi _a, :

% LT O bonaery produste STE Rt ERRNR (DY b
2 (
33\7'9@11@ 3%1? 1:7_@%6](1(@ malﬂeﬁfl %E'DFF éb]]h%(:g Héb be

Ft)suﬂékﬁﬁhdédioﬁﬁtﬁé pﬁ@ﬁﬁleﬁﬁﬁgeﬁ§nﬁtelé§st one group
Preparation of 1-nitro-2-(4 1

ni teeaipherad thiay i thelazod e T@oﬁﬁi@t@ﬁ@r 8¥(35hAlbgen atom, a
suspensi on of 2-(4 nitrophenylthio)imdazole (1.D g)
andraletgers Ui tyl mnrehi am wm sulat el (2t dd gy lwasaadgédgroup,
dropwi se chloroform (5 nl) solution of anhydrous

1G rigndior dedlerden 20kt d-Ytled o )uasubgoCtuthd £éabt Rokoxy

m xture was
group;,

(F12-3) morpholino group;
(Fl2-4) imidazolyl group;

(F12-5) 1,4-dicxaazaspiro[4,5]decyl group

15 (which may be substituted on the 1,4-dioxaazaspiro-

[4,5]decane ring by at least one oxo group as a
substituent) ;
(F1l2-6) homopiperazinyl group (which may be

substituted on the homopiperazine ring by at least one

20 group selected from the group consisting of a Cl-6

alkoxycarbonyl group, a phenyl Cl-6 alkoxycarbonyl
group, and a phenyl-substituted or unsubstituted phenyl
group as a substituent):;

(F12-7) piperazinyl group (which may be

25 substituted on the piperazine ring by at least one

group selected from the group consisting of an oxo
group, a Cl-6 alkyl group, and a phenyl Cl-6 alkyl

group {(which may be substituted on the phenyl ring by



stirred at the sane tenperature for 25 m nutes.

. . | cewater was added to the reaction m xture, after
being stirred for a while, dichloronethane was added,
and the dichl oronet hane | ayer was taken by separation,
and 25 washed with water, an aqueous sol uti on being
saturated with sodi um hydr ogéf€ar bonate, and an
aqueouj}sﬁasol ution saturated wi th sodi um chl ori de,

di
Chefe dTTeer ovBT N2 143 BnRyYar BUCUSEH: Gin SaePRee. Chsed C1-6

resj obt ai ned. by renoval of the solvent by
di s‘%ﬂ?ﬁat?%%u%g’ purified by use of a silica gel
col um chroma D . . hhexanel/ et h acetate = :
4/1), there mégi%b$gié£%g§9§yl ngup (wh1¥£ may %e substi-
ni t4,0-29 (4s nig i0)imdazol e ( , viel d:
840) as yOAeTfI ové %ﬁ%ﬁ/&%%dtﬁg kigl- %IR/R}?%fﬁglfﬁéebog(o group
4 PRI ‘2 65 ¥sd lherth) J=2.0 Hz), 7.82 (1H, d, J=2.0 Hz),
7.84 (2H, d, J=8.8 Hz), 8.30 (2H, d, J=8.8 Hz). 10
Ref erence exanple-dy7 RFrepsd 8419901 Ofroup (which may be
1-nitro-2-(2-nitrophenylthio) imdazole To chl or01yorm
(1Gurlyt isuspansirontiod @2y 260 1d Dphenyhé hbe) kel dazekeone
(500 ng) and tetra-n 15 butylamoniumnitrate (1.0 Q)
waghadded, dnhydrausyt rgfdworidecetney achde (9. B416hxnat
-20C, then the reaction mxture was stirred at -10C
f ors 3@ titritesk .orTontshib selsct ot P x¢ vz bkows added as a
ice-water, after being stirred for a while, ethyl
10gcsttse Waenids @dded 20 and the organic |ayer was
taken by separatiaon. The ethyl acetate | ayer was

washed with wétler;l%n Rpidulitl 9orutgeidei ng sat ur at ed

i th sodi bonat g, and . an,, | ut |

bel ng sat ur atad it CBRAmCh O de.” RHEnEaPEedCoparn
[ I .25 Th i due. obt ai ned b

e S SR P i s S o G Bar | 1 e bg

use; i1 ol r gr (el u :
'S S95% R el S AT AP (8L U

150btgi-ned Imiidel @n2ofd-ddl tHRRAEMH t4HP)od M dazode3 (P10
ng, yield: 870) as yell ow powdery product. vH NWVR
( CDE13)-18 ) ( ppadicabed8 veldw:d, J=2.0 Hz), 7.49-7.69 5
(3H, m, 7.85 (1H, d, J=2.0 Hz), 8.11 - 8.19 (1H m.

Ref erence exdimil3e 118 sRrepariatiicen gafoup ;

2-(2-chl oro-6-nitrophenylthio)-1nitroinm dazole To

chl or of or m ( X01@t} }s@spandiiohinofl 22l {which may be

chl oro-6-ni trophenyl thi o)i m dazole (SO0 ng) and tetra

n- BUPYELAHNEAI G {iEr a¥82C893limg) tiaw Rddert arfaly ouse oxo
20t rifluoroacetic_acid %O. 55 m) at -20C, then stirred

at 9X26€ £5r 23 SHEGF< T UFEE) iat er was added to the

reaction niXR%&%L3?n%e%E%QE,gggggfgffaf%ﬁf(gfé%SMU$§%ch
may be substituted on the benzo-l,3-cxazolidine ring by
at least one group selected from the group consisting
of an oxo group, a halogen atom, and a phenyl group as
25 a substituent);
(F13-4) imidazclidinyl group (which may be
substituted on the imidazolidine.ring by at least one

group selected from the group consisting of an oxo



15 ethyl acetate was added, and the organic |ayer was
. . taken by separation. The ethyl acetate |ayer was
washed with water, an aqueous sol ution being saturated
wi t h sodi um hydr oencar bonate, an aqueous sol ution
bei ng saturated with sodlun1chlor|de then dried over
20 anhydrous sodi um sul f ate. 1%he resi due obtai ned by

renmpval of _the solvent b tillation was purified by
use b R 7| PRE" §£I82" %ﬁgéﬁrSﬁﬁpﬁgrgﬁhﬁh(gﬁdéﬁ@ substi-

2 (oa o G AL bhGAy F ERFOPY1In ?%‘f&.“’aﬁffgii’o%?é%( ed from
(o5 i r§5’9% Gh¥ibr 8 BOLOE6N BTSN Sk crRi T

J— 1 0 (1H, dd, 145
J= %%{&g S ¥ %%d(?rﬁ5§%91%%0§5 ¥ O(Hz)

Ref erence exa
(R 1 (2 et hﬁi%%i.kf’%ﬁé’%ﬁ%?é%g}%im. EFSiRe T ER oY

| migazoties i diex N Noli ves hwd h ot ek dg1€ 8iAk) rszab%yoat
of 2-(4-nitrophenylthio)imdazole (500 ng) was ad

soweﬂﬂﬂnuhachxddﬁ)i&ﬂeé&e@Cfrbﬂeﬂhée@ﬁbhpncahéEHEQng of :
was stirred at a roomtenperature for 30 m nutes.
Af tegr el mr cood ed fegabaen hetoeact i Bal syxhusebE010CGted or
10 2- et hyl - 2- oxi ranyl et hyl
( S Rtricherece idstd faoklkat e 4648 nydnwasiaddedoandwhich
stlrred at a roomtenperaure for 3.5 hours. Water and
tI‘W‘IY acetatte Mer®e alddeld 3uhea ¥ eactilont hinente, at Hé-6

%ﬁgFF Iayg¥)mas t aken by separation. The ethyl

ENRFEC s ISt 9 P 15 ReE 68 Y hndi afP aguiedel may

solutlo% ein tur ted wi th sodiumchl oride, then
drled OVEr gﬁ%ﬁ |Rﬁﬁ%ﬁﬂ e THHE Pesidubeast one

v e solvent by. distill t|o
?%fo ds%eﬁg%%o? &si hré get? (:Co?rﬂ%lh S eHr O (g]p%?

\(Agléall% 1alg%g>gxl§>| 0%'39?1%@1%/1&&36@2%?&%@& & 3dH %%aléé‘eeﬂe
15( Ratbri2maBt Byl s2@sicamldaetdiy o2 (et rophenyl thi o)

i m dazol e (604 ng, yield: 910) as yellow oily product.

r HaNWBx(€BELIN v ( pmlup,| aalb @3@héﬂyl:tﬁi%(éiﬁofpcarbonyl

J=4.3 Hz), 2.63 (1H, d, J=4.3 Hz), 3.98 (1H,

Hzprc2p 4s38 @mHgtdtuénk4J8 Hz), 7.21 (2H, d, J=9.0

Hz), 7.32 (1H, d, J=1.3 Hz), 7.34 (iH J=1.3 Hz), 8.10

(2H, d, J=9. GFH@)-G ph4b aRéfrédengercexanpl e 20

Preparation of

1 (2- cyanoet 171555 é’J(Arﬁijﬂ-éﬁh’én)@IItOMpo) wihida el e MRore on

suspensi on of 2-(4 5

| oni tri (10
ng Hﬁsph8H9h%ﬁ?oﬁﬁedaio#saégo@nﬁgpw #bdegtE® fron the

5 d . th
? %Cmasgé F%P ]UE Y hguP&%ﬁgeﬁr @FPL%? r %%%%Pgtom'
feéh&“§n09£§'569ugy %o s %&E s purlfled by use
ge arm

a basic sifica chrona dgraphy (el uent:

10 di chl orongthang), - @edﬁﬁgarBEE%%%%ﬁl 0l iy Qﬁagﬂ%ﬁ

recrystallized fron1d|ch or ane-tert-buty

etherichhese MAsS=0BtalB8d: one oxo group ,on the

1- (2-cyanoet hyl ) - 2- (4n|trophenylth|o)|nldazole (454
25mydiyyetedoer46}hasz6oboekggs; granul ar product. 15

1H NWR (CDC13) 6 (ppm: 2.72 (2H, t, J=6.8 Hz), 4.35

(2H, t, J=6.8FHz}y9) 71R202( 2Fpefzodaivilz hrctp34whlildn may

d, J=1.3 Hz), 7.38 (1H, d, J=1.3 Hz), 8.13 (2H, d,

J:@eOs$h$tltﬁ©é@rem09hexaﬁpﬂe42&enzoxazlne ring by at

least one oxo group as a substituent);



20 Preparation of

. . 3-(4-trifluoronethyl phenyl)-2propenyl
(S)-4-(3-[4-nitro-2-(4nitrophenylthio)imdazol-1-yl]-2
- hydr oxy- 2net hyl propyl } pi per azi ne- 1- car boxyl at e
N, N-Di net hyl formanmide (0.5 m ) solution of 25
(R) - 1- (2- net hyl - 2- oxi ranyl nefR¥l ) - 4- ni tro- 2- (4ni t r ophe

nyl t hi o) i m da ? ﬁ & 00 ng and 3-(4 147

trifl uoronet h)%/ g |))§L2 pgﬁeﬁﬂpresented by the following
pi perazine-1lcar boxylate (103 ng) was stirred at 60C
forgig%gﬁf é@f%P?gnégg?ﬁél acetate were added to the
reaction mxture, and the organic |ayer was taken by
separation. 5 The D acetate | ayer was washed with

wat er and an aqueou$ SO ut&@n bei ng sg%gg ted wth

sodi um chl ori de, thgn i ed over anhydrdus sodi um

sul fate. The residle o#tai ned by rempval of the

solvent by distillation was purified by use of a

silica gel colpamechromaiegrapByclQ GehueRlogen atom; a

di chl or onet hane/ net hanol = 50/1 to 30/1) and a basic

si |pleengelcrod ik ghr @redeonapby Lelugate, as a

di chl onet hane), there was obtai ned

B- (sttlrs f 4 worronethyh phemyt ) alepropeslt phenyl ring; phenoxy
(S)-4-(3-[4-nitro-2(4-nitrophenylthio)imdazol-1-yl]-2

- hydroxya 2k 15 gty | wpriopy | ey pesagi nad- eashbxyliatent, a
(173 ng, yield: 900) as pale yell ow anor phous product.
1HOVR IIVBB-U™-)oth Yipprgheny DI r{3¢; Bhengl2622664(8ENy1
m, 3.15-3.50 (4H, m, 4.12 (1H d, J=14.0 Hz), 4.35
(1HTHP JEuife gy hayey g gubgebtaeps) ashppogen, atom
s), 2Q.6.85 (1H, td, J=hK.3, 16.0 Hz), 6.74 (1H, d,

J=IB" %*ﬁffz)p?‘eg?y S iCH 31%%91. GFFRYP Misechappyshe 8. 18

J= 18, L S). f |
A R 0 A s PR B e

propanylieq £ st ]

(S)-4-{3-14-mitro- 5 (BEr Sphenyl thi ®) 7 hi AaBatoisy Fro™ 2

- hydnegenziRidad iR Ji RETAZd 4 A cas poxyl gt §lkyl4§roup,

N, N-Di et hyl formami de (0.25 m) sol ution of _

( R ha(l2geet-ylos2-iaxitdeany imetdylysdr tit £@- 21 L @nk 1 koppe

nyl t hi o)i m dazole (50 ng) and

3- (E4tonict, | wowo e toiyenptie Ry o - epenyd s tpi ez} Npstr Sdy1

carboxylate (51 ng) was stirred at 60C for 1 day.
Lovageeugnd oat pyiragdetydt ¢ rweire a&dded to the reaction

m xture, the or%anic | ayer was taken by separation.

The ethyl acétarelladydr Indd vesHddliviith averer , (dnich may

agueous. sol.ution being saturated with sodi um chloride,

10 °PhéNParied tove Prarhydrlods Wddiam dittatelngtey at least

resi due_obt ai ned renoval of the solvent b
di ?tnieluf-”arf’%lé)nlsﬁ%c%ﬂ FQi ﬁygﬁ§é1pofccﬁl%gfﬁtn”i‘%)ﬁé$ an oxo

SoPE e RRRED cbeLEAEToY ST RIS WA Tay have
20(3(S)ﬁ: %é?%b[%g?%?tﬁ%gilf%tﬂgﬁylok LR W uted c1-5 alkyl group
2- 6&- phtr ppBaRY! thihe) b dazobxl-i\¥hlerdhydroxy- 2
met hyl propyl } pi perazi n- 1- car boxyl ate (86 ng, yield:
2(370% asly(e)lgl (@\éva@augspbgpgsa%%%@@g by eh Oo(é%i%)g Ryenera:
ppm: 1. , s), 2. , d, "J=l4. :
2. 46r2u7& (6H; m including 2.44, d, J=14.0 Hz), 20
3.20 (1H, br.s), 3.50 (4H, br.s), 4.09 (2H, s), 4.77
(2H, d, J=6.0 Hz), 6.39 (1H td, J=6.0, 16.0 Hz), 6.65
(1H, d, J=16.0 Hz), 6.96 (1H, dd, J=1.0, 8.0 Hz), 7.39

(1H, dt, J=1.0, 8.0 Hz), 7.46-7.53 (3H, m including
7.49, d, J=8.0 Hz), 7.58 (2H, d, J=8.0 Hz), 8.27 (1H
25 dd, J=1.0, 8.0 Hz), 8.30 (1H, s). Reference exanple
23 Preparation of 3-(4-trifluoronethyl phenyl)-2



149 propenyl (S)-4-(3-[2-(2-chloro-6-nitrophenylthio)
4-nitroi mdazol - 1-yl]-2-hydroxy-2net hyl propyl } pi per azi
n- 1- carboxyl ate N, N-Di net hyl f ormanmi de (0.2S ni)
solution of 5

(R)-2-(2-chl oro-6-nitrophenyl thio)-1-(2-nethyl-

oxi ranyl met hyl ) - 4-ni troi m dazeBe (55 ng) and
3-(4trifluoromethyl phenyl)-2-propenyl

pi perazi n- 1car boxyl ate (51 ng) was stirred at 60C for
1 day. To the reaction m xture was added water and

et hyl acetate, 10 t\ie or3$n|c | ayer was taken by
separation. The eth ac “r“'$ayer was shed with
wat er and an aqueou solthon bei ng sat'Grated with
sodi um chl ori de, thehng?ed over anhydrous sodi um

sul fate. The residue obtained by renoval of the

|vent by d i fi f
Tyl P SR B L LY b, o

d'Qﬁi@&?ﬁﬁ% '@§§O$r u§9uﬁ%t1£@?é8 ﬁ@én?Qt%E%%%

3(4-tri ronethylpheny - 2- propen

(S)-4. 3 [ 2- (2cioro-bra nybt p@g@néeal byokaLdazo
| -1-yl]-2hydroxy- 2- nethy propy }plpera2|n 1- car boxyl at

e (SN imwkirdp gdred k1 8Fm@ass yeh) ow anor phous product.

1H NVR (CDC13) S(ppm): 1.20 (3H, s), 2.42 (1H, d,
J=14.0 Hz), 2.48-2. H, m including 2.52, d,
J=14.0 Hz) 3.10 (1 |, g3 55 (4H br.s), 4.13 (1H,
d, J=14.5 Hz), 4.2 d, J=14.5 Hz) (d4%.78 (2H, d,
J=6.0 25 Hz), 6.40 ( d, J=6. O, 6.0 Hz), 6.66 (1H
d, J=16.0 Hz), 7.46 (1H t, J=8.0 Hz), 7.49 (2H, d,
J=8.0 Hz), 7.58 (2H, d, J=8.D Ha; 7.67 (1H, dd,
%J=1.0, 8. Hz*ﬁherﬁlsb%memesgﬁ Sp, 8.0 Hz), 7.97
(1H,

ence exa |l e 24 Preparation of
trlfluoigﬂe?ﬁ§{ propenyl

3_
( ) 4 {3-[4 ¥ tr 2

ni t obenzenesulfghyl %%ﬁ%%uﬁf9P5y|] 2- hydroxy-2 5
met hy

r

hyl | {
NN D et ! o R SR A dqu, et may heve
(Rpnln2- @%w 2 Gl ARl Tt ring;

ni trobenzenesul fonyl )i m dazol e (36 ng) and

1otrifluoromet byl pheryh)- ZrRi@Peny i B3 ReHAZN-duHb: i tuted on

20

carboxylate (34 ng) was stirred at 60Cfor 1 day. To

t heheepbbhngd mixgube was ladded onaf erand ®itwdted from the
acetate, the organic |l ayer was taken by separation.
Therethykcasesatiegl ayer awhs lwasine ditwirt;h anatrogsrd- an
aqueous sol ution being saturated with sodi um chl ori de,
théHb%lEIﬂltéé ovebnaiihpdicus esodilum sullfvinatmurThes
é Sue obt aj ned b% renoval of the solvent by
fii Pﬁ‘éflréﬁbﬁfa‘étﬁ ﬁFif Péduwu@%l@ﬁt@q Kilr 6 a%/]é?OXY group;

chronato r eIu di ch| or onet hane/ net hanol =
BO?E)amfﬁg 5 &H éphe@ay e substituted on the amino

:é§%25?4§ﬁrﬁ%g¥%pgggylkoupproee%¥gd from the group
consisting of a Cl1-6 alkyl group and a phenyl group
{which may be substituted on the phenyl ring by at
least one group selected from the group consisting of a
halogen atom, a halogen-substituted or unsubstituted

Cl-6 alkyl group, and a halogen-substituted or



20

. . 2-(4-nitrobenzenesul fonyl )i m dazol -1-yl]-2-hydroxy-2
nmet hyl propyl ] pi per azi n-1-carboxyl ate (45 ng, vyield:
670) as pal e yell ow anor phous product. 1H NVR (CDC13)
8(ppm: 1.21 (3H, s), 2.44 (1H, d, J=14.0 Hz),
2.53-2.81 (SH, m including 2062, d, J=14.0 25 Hz)

3.40 H., br.s), 56 (4H, br.s), 4.54 (2H, s), 4.79
(zw“%‘?b%%%t )816. 4élpﬂa,y pgoupigioan Shetiy B Bw
(1H, d, J=16.0 Hz 7.49 (2H d, J=8.0 Hz), 7.58 1s1
(2wa%%cﬁz%?%%ﬁ)%ﬁ%?’&ég%§?€ gy té.ezﬁg(fﬁm?i Jing=§ypat
Hz) 46 J= c=lnt sai d reactian, .
AT c(i/r((:% @%%J%-%g%%?%%lo?s%t Eﬁﬁpﬁéﬁw) R o
(S)dr{2s - 6 _ : :
i TS T oF (38T, 1B ChiasgR g7 unsupstitused
W')dﬁﬂénﬁ1%§¥ﬂ§¥6ﬁb;“§ﬁﬁngﬂéngeﬁzs scyighdy 14s)
was al so obtained.” Reference exanple 25 Preparation of
:}(dhddbgﬂﬂﬂHﬂHE”¢W4@hﬁﬂy$iy2%90QﬁPP?QM8 iperidyl group
(S)-4-(2-nmethyl-6-vitro-2,3di hydrol m dazoFZ, 1- b] oxazol
- 2- yimetthygpiperazd sl Caf dOxyhatBe Tiperidine ring by at
N, N-di met hyl formam de (1 m ) sol ution of
3- (easti fdreorqommiphyd phemnyd J - Pepnopeayl r&Sp- dof8ik41hg of
Vitro-2-(4-nitrophenylthio)imdazol-1-yl]-2-hydroxy-2
me eGP dopinser @i e -reay boxyd @b et {100edgdnwabe phenyl
added sodiumtert-butoxide (19 ng) at 0C, and stirred
10t nifg Samett difpstatUre FRPUROSTH enited. TTont hee group
reacti gn m xture was added water and ethyl acetate,

t hEDYSH A RP T & dra \egen ake by deper @t opubThetuted or
et hyl acetate | r shed with an aqueous
solu\étsiug’ﬁ%éf%ugﬁdg@ﬁs%?%rﬁm&rm'e,ar\]/\%\t%r 12 LeQP AR
aqg .sol.uti on being satur.at W t h sodi um chl ori de,
thgﬁ%ﬁti% t%f/je(r%ran N rosatsltsuota%cg?ﬁ]su# fadf]éc.’xﬁ'h%r?lé%{ dug 2
obt:aiRed P25 yr.emoval of the solvent by distillation
was purified by use of a basic silica gel

15chr omat ogr aphy j ( @liyentsz idiehloroetfr hyls a =
9/1) and a sli éa%glel z1152)qcol um cﬁgr%qrrg og&r%pm&%ﬁ nay

(ebuesubsdichicedonet hare/Eiduda Ack! at@{fmipanol 1&ist one
20/ 20/ 1), there was obtai ned

3- g4bopf edeamethylrphenyle) 2-uropemdisting of a Cl-6
(S)-4-(2-nethyl-6nitro-2, 3-di hydroi m dazo-[ 2, 1- b] oxazo

| - 2l5oyyrerhyhypi peragi kit carbeo latd (&6 npx yiatibny 1
540) as yel |l ow anor gtheous product. Reference exanple 26

Pr &parat itBR16F Bayaler stibgdridwdesy |Ighdhd ptrprobenyig by 1
20(S?:l-4-(2-rrethyl-6-nitro-2,3 10 .
di h§dPoPRPHRZoFSLPChESK4FOM 30 metomp YInserszing -tard

> VaZb el abPBroenroRER T T o b oo unaubattites
g o 50 SRR B BRYPR per Gt Lo b A (85
O}y ¥es @gdgdalkoxy group, and a phenyl group);
Ho) piperazinylcarbonyl Cl1-6 alkyl group
25 (which may be substituted on the piperazine ring by at
least one group selected from the group consisting of:
a Cl-6 alkoxycarbonyl group; a phenyl Cl-6 alkoxy-

carbonyl group which may have, as a substituent, a



. . sodiumtert-butoxide (16 ng) at 0C, and stirred at the
sane tenperature for 30 mnutes. To the reaction
m xture was added water and ethyl acetate, the organic
| ayer was taken by separation. The ethyl acetate |ayer
20 was washed with an aqueous sol ution of So potassium
carbonate, water, and an aqué@és sol ution bei ng
m,chl ori de drleg1over

i Ak : h b petL oty ’IﬂsuPlslieﬁaé Sote i L. 3xoe
%gqﬁzzhé ?%ﬁ#fo% t Q gohéjégr%%hgq 3aﬁéﬁﬂw group which
Chaflp onm D Ane nifj% ﬁf?’ﬁ?{ﬁﬁug?%é?% StoRbE, B splected

FrQP@ﬂN'tKégqﬁoﬁézc@@éfy%l GNLEN Q- ga% g Blgﬁg%%H%%?%g or

1- b] oxazol - 2-yl ) met hyl | pera2|n ar boxyl ate

31y, uryded £k 1 B9% 4 as1 pal £1 ¥ il ¥ 8B0RRROYS HREAGYC
Reference exanple 27 5 Prgpagatlgﬁ of ? 9 broup o
3- (& rpHdrupr onetdyyd phenyl ) - 2pr openyl
(S)-4-(2-methyl-6-nitro-2,3
d|hydr0|n1daZd[Zphéﬂynﬁﬁx&aébylnelhyl;pkggrQanp which
1-carboxylate To N, N-di net hyl formam de (0.9 ni)
solmay dve st &M)Iﬁd&ttqnélmﬁﬁ@gmmhymphenyhtea propeny
(S)-4-(3-[2-(2
chl SHitrteshényta HldxU-mievoi o dazolibgtythedt on the
hydr oxy- 2- met hyl pr opyl } pi perazi n- 1-car boxyl ate (89 ny)

1adrsdddd td6@um tert - but oxi de (16 ng) at 0C, and

stirred at t nme tenperature for 30 mnutes. To the
15 reaction Eﬁ& %ﬁ@%ﬁﬁg%ﬂﬁﬁﬁiQ%E%raeﬁﬂle%ﬁ9ypaé%FéFE may
th [ er.was taken b separatlon The _eth
acgﬁgkg%ﬁaégﬁ'maéﬂﬁbs Sd W %%%t%B?%?Foﬂn Fhe

SO HRAL-ASSI WL g;pgﬂate wat er, and an aqueous sol ution
bei ng saturated wth sodlun1chlor|de then dried over

20 anhydr ous y80divem SHiale,1 v Tlheqfcﬁfgsdue obt ai ned by
renmoval of the solvent by distillation was purified by

1buse of a thimlloayeetehremtiogaphy (Blieitnay have at
di chl or oret hane/ et hyl acetate/nethanol = 15/15/1),

t héeeswasnebphiengd Frhpt ksl lauenonst iyl e ) t12e 25
propenyl (S)-4-(2-nethy|-6-nitro-2,3
diﬁ?@ﬁ@?ﬁﬂ@azépz t- b] oxazol - 2-yl net hyl ) pi perazin-1
car boxyl at e n% yield: Slo) as pale yellow 154
anor phous pr é&ét LIRS edéwde vdamlle @gup;

H12) phenylsulfonyl group which may have at
20 least one Cl1-6 alkyl group as a substituent on the
phenyl ring;

H13) phenylthiccarbamoyl group which may be
substituted on the phenyl ring by at least one halcgen
atom as a substituent;

25 H14) Cl-8 alkoxycarbonyl group;
H15) phenyl Cl-6 alkoxycarbonyl group (which

may be substituted on the phenyl ring by at least one

group selected from the group consisting of a halogen




Preparation of 3-(4-trifluoronethyl phenyl)-2propenyl
. . (S)-4-(2-methyl-6-nitro-2,3 5
di hydr oi m dazo[ 2, 1- b] oxazol - 2-yl net hyl ) pi perazi nl-carb
oxylate To N, N-di net hyl formam de (0.5 nil) solution of
3-(4-trifluoromethyl phenyl)-2-propenyl
(S)-4-(3-[4nitro-2-(4-nitrobéRfenesul fonyl)i ni dazol - 1-
yl]-2 10 : .
hyd?‘g?&}a 22 el R§1 Pt 6BYY ST BEPHZI AX 1 Par BEX LI (SHPYRy)which
was ed sodi um tert-but oxi de ) at 0C_ an .
sti$$€Sh%Yet%eeggﬁeai59%3?3?5?8§$0gggﬁpnﬁﬁu@e§ﬁ%ﬁ¥%qﬁﬁnt'
react; 1 xt ed_wat er, and_ et hyl Aacet at
the orgere T e oRe PPN, T Sl sy RE Ak
15 %E@&pﬁ,t &, | @é[f%é“ﬁ%ﬁ@%@?éﬁ%&%?”uggﬂ%%‘éi $Qlt 10N ¢
of So- pot assi um tar bonat e, water, and an agueous
sol it i 8g saf us At 2d Wi Lh, sodiym,chh ogi de,
driedcgeégféﬂﬁidrous sodi%%ws%ffate. TE% Fegﬁggg@%ﬂo
obt@ddash by renoval of the solvent by distillation was
purified by 20 use of a thin |ayer chronmatography
(el uent: di chitosoreshaned ey hykyasebahel mekbBapol(which may
15/15/1), there was obtai ned
3- (e teulfdidrwomet hyd pttenybe2pt openyl by at least one
(S)-4-(2-nmethyl-6-nitro-2, 3-di hydroi m dazo[ 2, 1- b] oxazo
| - Zadlqusrhydger)per azi n- 1- car boxyl ate (13 25 ng, vyiel d:
390) as pal e yel |l ow anor phous product. Reference
ilxanple 29 Hi® Mileparatkonvedrbonyl group which may have
(R)-2-nethy|-6-vi1ro-2-(4-[4-(4trif|uoronethoxiphenoxy
% piapéﬁledwj-'[ﬁ}ﬂrk](sgmeﬁ%%é{T 08 mwﬁ@%tﬁﬁ:%w@ ;)leeaa gpzpfgta
oxazole 4-[4-(4-Tri or.o X enoxy) pi peri di n-
yl ] phenol (63%%)“%tﬂm]ss'%‘vegogf]ﬁowﬁgfbonﬂ group;
di met hyl f or ide mn.)., L-he der. ice-coolin .
condi ti on, g%{}?lqﬂmpﬁirdlﬂgdle @86@@ %C%’g%%%y tﬁgoup’
reaction m Xturg Wwas stiyr K = 7, r~20, M -
The reaction nf&ture mas}?§§i%%§@§ﬁééééﬁl% i%25§g£§§
15pr epatee Ay (disgol vi ng
(R)-2-bronn§g{vitro-l-(2-nethy|2-oxiranylnethyl)inidaz
ole (720 ny) HEeparigdddr iexanulie-& d Nkoxycarbonyl group
N, N-di net hyl formam de (3 m) was added and stirred at
70-(¥BCchomal0 b mufres. i tThe d eacttiton i pd ti eim@sr L g ned at
back to a roomtenperature, ice-water (25 nl) 15 was
addedstapd cegircast e¢ 13 atieves nwint i chiononethahet {59 of a
m ). The_organic |ayers were conbined, after being
vwashed RLERXNSEEPOB Y FESUR @D rrgatianylayer— fesl dy 1 edroup

>0Ver angydroug magnesi_um sul fate. After being
fi I'WBrE eB2NA8T ca AredGesE e MFEITh T t3%At2 was

20_concentrated d the ohtai,ned residue was. purifjed

bysﬁgs%gFugn iFFc%gﬁeP @3ﬁﬂnﬁl€ﬁgoﬁﬁi6br%ﬂﬁﬁﬁ%{§?ﬂﬁﬁﬁ

di chl oronet h le =.3/1). Recrystallized

from ot hyl adefat %’F%ilniogg/%r%%tﬁ%ny& ﬁer)r?“ﬂ N R dnay be

obtai =42+ | - 6-Vitro-2-{4-]4-(

tr%?FEE?S&E%ﬁoiggﬁgﬁo§§féﬁée?ﬁéﬁh%ﬁ{3%1éﬁ%ﬁ%&jﬁ%ﬁﬁ%?i%?

, 3sdi bydeai mrdazeh2, gzenga@lls%s(t%% N yicel o %%1[

as pal e yel |l ow powder product. | 56 Reference exa e
2530g(r&)1ppéﬁﬁaéatllgla @ﬂ_koxy group} ;

3-(4-trifluoronethyl phenyl)-2propenyl

(S)-4-[3-(2-BeBNDEA-Bi trakhogazglroloyl ) 2- hydr oxy- 2- et

hyl propyl ] pi perazi n-1-car boxyl ate 5 M xture of

(R) - 2- br onp- 4240 t benteof2- pebhyl -(Roxichamalymetzhydyd 96 dazted

ole (2.04 g) prepared in exanple 6,

3-0a-thef Pherphetrhypbphengk) 12apropesyhalogen-substituted

pi perazi n- 1car boxyl ate (2.69 g) and

N, N-di met hyl formam de (10 ml) was stirred at 50C for

20 hours. The reaction m xture 10 was turned back to a

roomtenperature, water (45 m) was added, then

extracted twice with ethyl acetate (15 ml). The

organi c | ayers were conbi ned together, washed with

...... o, o o i



yield: 84%

m: (3H, s), 2.36 (1H, d, J=14.0
Hz), 2.43-2.76 (5H, .21 (1H, s), 3.41-3.57 (4H,
m, 4.01 (2H, s), A4. H, dd, J=1.0 Hz, 6.1 Hz),
6.29-6.43 (1H, m, 6.66 (1H d, J=16.0 Hz), 7.48 (2H
25 d, J=8.3 Hz), 7.58 (2H, d10J=8.3 Hz), 8.10 (1H s).
memaﬂono

|

f
§219 | ERT 5 Snrg Ghahy Bz sgonyr

2y mecyh) by oSt T SR g A ey oo
?ég*%g%%%ﬁ&@é@qg% yﬁg.§H¥n%}i?$%§?§§%§35§%§é§ one halogen-

no-4-ni tr o m dazo
t j . n=1: | at 15 5
R S L R i i

4 ce-cool i ng gppgly t di hyelr.i 3 :
added, the react%&%gﬁ?afgrgyagsxg%?gggg é?ot e(g%%geln L

temperatiy e da dedndauis. bE Bybsacehats 63 2 hnand
water (24.5 m) were added to the reaction m xture,
and-ikQy)stirred for 30 m nutes. Separated out crystals
were collected by filtration, then washed with water.
The crystal s HiEle pipefaeinpy 02ecoflrasiblicargeb (which
col umm chromat ography (eluent: ethyl acetate).
Recdraysthd |Subsd frwm@-gn opamopimatezineheiegway &5 least
obt ai ned 3-(4-trifluoronethyl phenyl)-2-propenyl (S)-4

LY 295 woe miales 2 B- iy o o pe WRzePRs 1sblogagék-2 C1-6
yl met hyl ) pi perazine (2.07 g, yield: 690) as pale
yeld “ﬁé)o\ﬂ;d&rr%d@ctﬁ?h%ﬁfﬁr%ﬁt% Xyl graqp2ghich may
Pe%a%ation of (R-(-)-1-(tert
but VI'ret [\ i 1SARA A et for bt OpatR2- @F o selected
N, ' | far 1 de (40 m ) sol ution of
(RF?%%y?%£%ﬁ%%ﬁg??é§ﬁﬁ%ﬁﬁﬁﬂxﬁéla(Eh%ﬁ¥fu%ﬁ%?pfC% halogen
co@kiy n I NG eandi 1 on, _
but yl g]? rr%t %ﬁlﬁtgl%reglr—l% I angd%el%{IGO%\?Erg%‘%glgfn%%g%{i e(g%é3 2alkyl

150) grohen shidr cet-abgd1-eemdemmeral We QYerhigMvied c1-6
Icewater (120 m) was added to the reaction m xture,

andlkoxy group, on the phenyl ring; & phenyl Cl-6

20 1-carboxylate (3.77 g
. . 1H NVR( CDC1~) 8( pp 1

m
78 (
.6

~NWO*~

alkoxycarbonyl group which may have, as a substituent,
at least one group selected from the group consisting
of a halogen atom, a halogen-substituted or

20 unsubstituted Cl1-6 alkyl group, and a halogen-
substituted or unsubstituted Cl-6 alkoxy group, on the
phenyl ring; a phenylcarbamoyl Cl-6 alkyl group which
may have, as a substituent, at least one group selected
from the group consisting of a halogen atom, a halogen-

25 substituted or unsubstituted C1-6 alkyl group, and a
nalogen-substituted or unsubstituted Cl1-6 alkoxy group,
on the phenyl ring; a phenylcarbamoyl group which may

have, as a substituent, at least one group selected



| ss extracted with ethyl acetate (50 mL) 3 tines, the
. . extracts were conbi ned together and washed with an
aqueous sol ution being saturated with sodi um chl ori de,
then dried over anhydrous magnesium sulfate. After 5
being filtrated under a reduced pressure, the filtrate
was concentrated, there was é&Bfai ned
(Rz(-)-1-(tertbutyl di pet hyl sil anyl oxy) - 3-chl or opr opan
-2-%#0‘%1 1AV ?Ia?l%%?z{@) ©dsacHPerIIESs Atigui ¢ halogen-

e L (T i e O
g%%Ej%é%%iéﬁﬁs{Qtutggfgéeaggugé%ggh%eézC?E%p%&igkgngroup,

1- (4,erdp ' Si y = 12-(tetrahydro
pyranj%¥§ﬁ%¥§ S?E%Q% ,I%ﬁ@ £05¥$2§§QE8i91 ggoup),
LR -(-)-1-(tefdgBytyd.di et '%n ) 13ni
chloropropan-z-gf%%lfgég g %ﬁ% gréggpé #gPéanggy be
exapf i3aowas o sanl vaded y1 di chl oponet hang gZQuBE) ;
then 3, 4-di hydro-2H pyran (5.87 nl)”and pyridi ni um
pt cleuenasid flonat & He ajadyy | CoDet hgWereaafdedgehngfon,
20 the reaction mxture was stirred at a room
t erpe rcatiurce goveriwghitch Teey riesed | ®NCHH Bt WL RyWa§roup as a
concentrated under a reduced pressure, the residue was
pusiviséd tweridse eofcaarksinlcaymgmip c od UBh-6ha bakpgaapby vyl
(el uent: nhexane/ethyl acetate = 20/1), there was
1 0obt9aioneEd B frlpgen-substituted or unsubstituted C1-6
but IdinethylsiIanyIoxy)-3-ch|orojé%§tetrahydropyran-2
yl Sﬁw&r GE&E (B4 N4 ogeryisaiRet g % epFwpFesEuted Cl-
i qui_d,product. | 59 . 1H NMVR ( 13) 8(ppm.: 0.07 (6H,
o) G BIORT DR, 2 PR (OR, GHOUB. B R RS @
m ~4..7 0 .. Reference exanple 33 5
Clxg ?I'_L%Fﬁo]g&gb?a) @s a SUbsSti yl.}e&‘h onyt:e%e- Ripgrazine

Pr epara -tetrahydrop

2H-3,4- di,hydrol 2, I;m.d an To
N,Nﬁgéﬁeﬁﬂﬁl%o%%gkﬁggl?%oﬁnﬁgigdlution of
152- br ono- 1- [ 3ghwdr ex¥nd-1( tatr, -
yIoxy)propyl]-4?n?tro%iH-infﬁgggégp%%agﬁg%%lp%%ﬁﬁﬁeﬁfthh
i NnmiQ exaspbet2Quwas added s ihwdrdef LO7 &Hst one
under ice cooling and stirring condition, then the
regebipnspilrtoed Wasmsther edocato adreomdienperataries f@fen-
3 hours. lce-water was added to the reaction m xture,
t henbekitFateddorwioeubsth tatteyl Clcet atlky(12Q0radp ,arahda
the 15 extract was washed with an aqueous sol ution
bel'R§o9atuFabes it tAds6di umselstiteded e erdldebtwer
2Oanh%droy§ magensi um sul fate. After being filtrated
undeP B’ f eiiced pressure, the filtrate was
concentr at ed 9§8er.a reduceg pressure. The resi due
d &=

t hus obt ai ne REBCPOFIFYeda0yoused Goxks Wy Gemay be
CoOL. S0 QR0 LELUBOL ol gLy PLIETY
di&P&Qﬁ0@@1Q@P@ﬂdf%éﬂpEHBybrSEBeEonsisting of a Cl-6
alkoxycarbonyl group, a phenyl Cl-6 alkoxycarbonyl
25 group which may have at least one halogen-substituted
or unsubstituted Ci-6 alkyl group on the phenyl ring,
and a phenyl Cl-6 alkyl group which may have a halogen-

substituted or unsubstituted C1-6 alkyl group on the



t here was obt ai ned

(3R) -tetrahydropyranyl oxy-6-nitro2H 3, 4-di hydr o[ 2, 1- b]
i m dazopyran (3.3 g, yield: SOo) 25 as white powdery
product. Exanple 8 160 Preparation of
2-chloro-4-nitroi mdazole N troniumtetrafl uoroborate
(398 ng) was dissolved in ni ¢tPBrethane (5 m), next 2

chl aroi mj dazol e (205 ng) was added, the reaction 5
ni%gﬂ?%y%ﬂgl%Q%rred at a roomtenperature for 1 hour.

ol Ut on of SO NI oF B3bncEPBBnk: -k Ferenhe FupHagosen
cons At AT s T & MBI {157 Rt vl oe above
St A LA R VN S A S S s

§roypddis ehaanic |r@_ﬁ>€:res%%gggag}héfo?{o%e%%{‘ov{géel-t{ZhX_Jepresents

ether, 2-chloro-4-nitroim

obtaigiefip Tﬂ%@%ﬁe@@y Mehé Vashde §4nd30h10kormula (E),

2-chloro-4 nitroi m dazol e was obtained as colorless
solardi pr dduct, tHENVR' (EMBEHE6)he8LPRYHr c8ehd 26LH,; Shd
14.19 (1H, bs). Exanple 9 Preparation of
2- ¢himgrher- nitaroiRY dapekeents a hydrogen atom and R?
2- Chl oro-5-i0do-4-nitroimdazole (273 ng) was 20
di gesineednts et hamolp (Seprgsernthen by i ehdyblaovaegédddal
ul) and | oo pall adiumcarbon (27 ng) were added, the
10 edetod ani titur &heas Isubjectad reshiyiegenat i B aepaesents
roomtenperature under normal pressure for 3 hours,
t hér WIS IG5t &HT8H % i or kR P 2R BF n? dagbFebpkoayagrbonyl
25 yield: 84.10) as colorless solid product. 1H NWR
(D@%@u%) S(ppm: 8.44 (1H, s), 14.19 (1H, bs). 161

Bxample 10 oo ciion of compound (10a) or (10b) with

compound (28) is carried out in a suitable solvent or
15 without solvent, the presence or absence of a basic
compound.

As toc the solvents to be used in this
reaction, for example, water; alcohols, such as
methanol, ethanol, isopropancl, n-butanol, tert-butanol

20 and the like; aromatic hydrocarbons, such as benzene,
toluene, xylene, tetraline, o-chlorobenzene, m-
chlorobenzene, 2,3-dichlorobenzene and the like;
halcocgenated hydrocarbons, such as dicloromethane,
dichlorcethane, chloroform, carbon tetrachloride and

25 the like; ethers, such as diethyl ether, dioxane,
tetrahydrefuran, diglyme, dipropyl ether,
dimethoxyethane and the like; saturated hydrocarbons,

such as n-butane, n-hexane, cyclchexane, liguid



Preparati on of 2-chloro-4-nitroimdazole

2- Chl oro-5-i0do-4-nitroimdazole (273 ng) was

di ssolved in ethanol (5 m), then triethylam ne(42D
ul) 5 and 200 pal | adi um hydr oxi de-carbon (27 ng) were
added, the reaction m xture was subjected to
hydrogenatlon at a roon1tenpér£ture under nor nal

pr eégg:gffor glgﬁ{d%%i(her %fvvas obt ai neqj a%?%o%%’ methyl

CO|%E%§§fké?gh%4QE§dF§h bs)lH-Naﬁﬁfe aréﬁg% ps NoN-

Of 31&@%9 érﬂéﬁﬁabn]gaﬁogﬁmethﬂﬁiﬁ?taﬁlde dimethyl

| or o- odo ni froi m dazole

dI swiysgla@ eﬁ@ﬁQﬂEtﬁ}Q M%ﬁ(s I 53%'0%"1 ne 15

(840 ul) and 1 oo pal adl r bon were added,

§ heas€osh i OA1 NE X ULGYA 139 ngg%&%dlbqn%@r qgmﬁ}t IR athe
hydr ogen pressure of 4 by use of Pearl

redmtdepra@whpﬂemestber ehwaé ebtlakRed can be
2-chl oro-4-nitroi mdazole (246 ny, yield: 83.40) as
col xémski Soddld matter. 20 1H NVR (DVSO dE) &(ppm:
8.44 (1H, s), 14.19 (1H, bs). Exanple 12 Preparation
of 2-chl oro-4Asiteotnedazele compcocunds, well-known
2- Chl oro-5-i0do-4-nitroimdazole (273 ng) was
su§@§%ﬂﬁﬁ4¢1h?ﬂﬂ@|©&®m@u@55nayd theant et basachbgbyipo2Bds
amoni um bor ohydri de (515 ng) was added, the reaction
L xadht & %w%%@%i& %hd refluxed for 10 hours. Then

| 62 diluted drochlorlc acid was. added to the
reaction mxt a%%eek??ﬁﬁ?%ﬂcmp?ﬁlétﬁ?WPQE§9§tefor

AT @%a.efdl W L oSttt far L areh e Caiun
| dy f |
oA, e‘%‘*aﬁgesagi%ﬂ Pt e SR 142

t h%&fﬂamﬁﬂ&}’&{cé’ﬁ%rﬁ%@t’f@é neguéﬁgsg nebayhhh the
previously obtai ned solid matter and purified by use

150f nyRiddetit 08 o] AN St OBER O PRRY g €RENEPbANte and the
n- hexane/ et hyl acetate = 3/1 to 10 2/1 t here was

obtlalolqeed a2-kehil o rmeetde i H y dd- ot Tz O @ucﬁlﬂ.ogs Ngodyuel Hydroxide,
72ﬁ%égssium hydroxide and the like; alkali metal
phosphates, such as sodium phosphate, potassium
phosphate and the like; alkali metal hydrides, such as
20 sodium hydride, potassium hydride and the like: alkali
metals, such as potassium, sodium and the like; alkali
metal amides, such as sodium amide and the like; alkali
metal alcoholates, such as sodium methylate, sodium
ethylate, socdium tert-butoxide and the like can be
25 exemplified.
As to the organic basic compounds, for

example, acetates, such as sodium acetate, potassium

acetate and the like; pyridine, trimethylamine,



1H NVR (DMSO-ds) 8(ppm): 8.44 (1H, s), 14.19 (1H bs).
Exanpl e 13 Preparation of
4-nitro-2-(4-nitrophenylthio) 15 im dazole
Chl orobenzene (5 m) solution of 1-nitro-2
(4-nitrophenyl thio)imdazol e £250 ng) was stirred at
85-95C for 20 minutes. The ré&kidue obtained by
concentration of the reactio ] xture was purified
AhethYs

b
20 USE 0t T c o GETORGPR RBEBET aphy SCBILeRLL ine,
L oL TR ATSL 0 o o prEL gl nELhael T R0LAN 1 -
di : ha hanol = 10/1 h bt ai
ani TG SN R phory TR T R G201 &2 POGORG oy Por AN
25 .4 . | t O, dE
o po TR A B S 1 Y 6 2945
H2)ai B3 o 8.2 I 2 ddd (BEpSdy andb3nExanp ec%fi be
Preparation of 4-nitro-2-(2-nitrop eny?thlo) I m dazol e

Chleareghanzeneg; (10 nm) suspension of 1-nitro 5
2-(2-nitrophenyl thio)imdazole (464 ng) was stirred at

70-80C for 30nd nil@mt Be despsluedobt @i ned B¥nerally at
concentration of the reaction mxture was purified by

usé eafsta apidutcd gelloolqauantchrpad ogfaphyl eblbent: 1 to 5
di chl or onet hane/ et hyl acetate = 19/1), there was 10
obtwilged Hramittirtg<z (Bmilt moplenyf tdvropomndazbde) (823
ng, yield: 49% as yell ow powder product. 1H NWVR

10 DO dg((39t)):- 6.94 (1H, dd, J=1.3, 8.0 Hz), 7.51
(1H, dt, J=1.3, 8.0 Hz), 7.67 (1H  dt, J=1.3, 8.0 Hz),
8.3l (1H, ddIRF=fpmpurg. @HHhe B (Arrorpyund g generally

about 0.1 to 1 molar quantity, preferbaly about 0.1 to
0.5 molar guantity per 1 mole of compound (10a) or
compound {10b).

15 Reaction of compound (L10a) or compound (10b)
with compound {28) is carried out generally at a room
temperature to 150°C, preferably abour a room
temperature to 120°C, and is finished generally in
about 10 minutes to 24 hours.

20 Reaction of obtaining compound (30a) from
compound (2%a) and reaction of obtaining compound (30b)
from compeound (2%9b) are carried cut in a suitable
solvent or without solvent, in the presence of a basic
compound.

25 As to the solvents and kasic compcund to be
used herein, any solvents and basic compounds used in
the above-mentioned reaction of compound {(10a) or

compound (10b) with compound {28} can alsoc be used.



15 (1H, br.s). Exanple 15 Preparation of
. . 2-(2-chl oro-6-nitrophenylthio)-4 nitroimdazole
Chl orobenzene (6 m) solution of 2-(2-chloro 20
6- ni trophenyl thio)-1-nitroi m dazole (300 ng) was
stirred at 70-80C for 30 m nutes. The residue obtained
by concentration of the reactién mi xture was purified
by use of a silica gel colum chromatography (el uent:
di chl or onet hahf et RyErhcef af 8°=PRGAE) CHRE @D Spgenerally
obtained 4-nitro-2-(2-chloro-6_,
i (TOBRenF LhFD) F i GI2ORE RE3BLAGY-yPERGETASEY ds to 2

164 | wd d . "HN DVSO- d :
7o 7 Pt PRELE AP 0L o TR Bty (3% ke
8.0 d =1.0, 8.0 Hz), 8.44 (1H, ,13.82 (1H
br.%%éﬁiﬁ%gah%€%}16 Prepara%ion of ( °) (
R) - 1- ( 2- met = 2= OXI -
N 170-2- (4- W% rORRnG TR Q)i daggrgied out generally ac
4- Nigdor 25 (s i s ophepyb tb o)1 i1 48291,8,,(500 .80 287€, and
N, N-di net hyl formam de (1.6 nl) suspension of 2 10

ety | £ oxid@anydmet hyl v (S - 4poit r obepzgnesyl kenagenours.
(S13 ny), potaSS|un1car%onate (337 ng) and cesium
fluoride (57 4myiwesenbddssed abmpoin@MrteRpekatuleby the
for 1.5 days. Water and ethyl acetate were added to
t hegareactl driomuxdtair € andf t tlee op gaseot| ayeenndsnt akanbe
by 15 separation. The ethyl acetate |ayer was washed

10m ta spatiert zodthcad dgueoerpsotdt { 9%) bebagngataedtédas
Wi th sodium chloride, then dried over anhydrous sodi um

suldE i PR el U Dbt T e r erofab’ 6P 1pRé (Japanese
solvent by distillation was purified by use of a basic
20 F A BT A . O bk S SR (of uent: n
hexane/ et hyl acetate = 13/7 to 11/9), there was
obt ai ned (R)-1-(2-nethyl-2-oxiranyl methyl)-4-vitro-2

4

n o\
N Y
> /(38
[ 2
O,N N

[wherein X is an oxygen atom, a sulfur atom or NR,
(wherein R, is a hydrogen atom, a lower alkyl group, an
15 aryl group, a cycloalkyl group, a heterocyclic group, a
substituted heterocyclic group, a heterocyclic-alkyl
group, COR,, SO,R, or COR,R;; wherein R,, R, and R, are
each independently selected from the group consisting
of & hydrogen atom, a lower alkyl group, an aryl group,
20 an alkylaryl group, an alkoxyaryl group, an
alkoxyalkoxyaryl group, an alkyl-heterocyclic group,
and an alkoxy~-heterocyclic group); n is 1, 2 or 3; Y

and Z are each independently selected from the group



(4-nitrophenyl thio)imdazole (456 ng, yield: 74s) as

pal e yel |l ow powder product. 25 1H- NMR (CDCLl;) 8(ppm:

.28 (3H, s), 2.4 (1H, d, J=3.5 Hz), 2.72 (1H, d,

J=3.5 Hz), 4.04 (1H, d, J=14.5 Hz), 4.5 (1H, d,

J=14.S Hz), 7.42 (2H, d, J=9.0 165 Hz), 8.07 (1H

s), 8.17 (2H, d, J=9.0 Hz). E%ﬁnple 17 Preparation of
2-oxiran

AT 6o T P L pnERy LR & afpﬁardgil@f ¢°8/ CR.R, and N,
4-N tro 2 éff@;%%ﬁfggn%lthl ;n%%%%g%if%#fﬁﬁégnpfg¥aously);
"egg Jjge@ﬁm@ywﬁém% (2> ?glgfoke%%e%%%n;ﬁofu%dat%s may

assf um car onate nd ce

f' Uos ¢ e L %s@g{ﬁeﬁ{érégdﬁ%wﬁ Eﬁo%tee%ﬁﬁg)grg%g; ‘o

for 10 3.5 days ter and acetate were

4 heyd@acti ofb FH X M e ?ﬂQ thgqorgapic layer was taken
by separation. The ethy acetate Iayer was washed with
wat er and an aqueous solution being saturated with
sodi um chl oride, then dried over anhydrous sodi um 15

sul fate. The resjgdue obt ai ned B val of the
sol vent by di still QN was puri |e2{p y use of a basic
silica gel colum ﬁhr natograph (?/Le\

, th

hexane/ et hyl acet to 1/ n there was

obtai ned (R)-1-(2- hyI Q-OX|ra | met hy¥)-4-nitro-220
(2-nitrophenyl thio)imdazgle (102 ng, yu@ld 790) as
dry ¥=4

yel | ow powder produc NVR ( : 1.26
(3H, s), 2.54 (1H 0 Hz), %\ £1H, d, J=4.0
Hz), 3.98 (1H, d, J=14.5 Hz)(”a>4 51°(1IH, di™J=14.5 Hz),
6.95 (1H, dd, J=1.0, 8.0 25 Hz), 7.40 (1H, dt, J=1.0.
8.0 Hz), 7.51 (1H, dt, J=1.0, 8.0 Hz), 8.14 (1H, s),

8. %%h(e]f_elinqd'RG}]:Eq,o’R88'a91d|_|%>\)9' are each independently

selected from the group consisting of a hydrocgen atom,

fN
o

a lower alkyl group, an aryl group, an alkylaryl group,

an alkoxyalkyl group, an alkoxyalkylaryl group, an

10 alkoxyalkyl-heterocyclic group, an alkylarylalkylaryl

group, an alkylarylaryl group, an alkylecycloalkyl
group, an alkoxyaryl group, an alkyl-heterocyclic group
and an alkoxy-heterccyclic group]. Compound (38} can

be prepared, for example by the Reaction scheme-13 as

15 follows.



166 Exanpl e 18 Preparation of
. . (R) -2-(2-chl oro-6-nitrophenyl thio)l-(2-methyl-2-oxiran
yl met hyl ) -4-nitroi m dazol e
2-(2-Chloro-6-nitrophenylthio)-4-nitro 5 i mdazol e
(113 ng) and N, N-di net hyl fornmam de (0.5 m) suspension
of 2-methyl - 2- oxi ranyl met hyl 114
(S)-4nitrobenzenesul fonate (119 ng), potassium
carbonate (71 ng) and cesium fluoride (11 ng) were
Sti a.roomt erature for 3.5 days. Water and
et h%/‘%ggd%g{’%tgcﬁére igpadded to the reactiyon m xt ure
and the organic | ayer was taken by separation. The
et hyl acetate layer was washed with water and an
us R bei ng sat urated wth SOdI um chl ori de,
i edfOver anh QBEZII um sul The residue

REO

Obt”g'll ned_bgulli,re, L}Eo di stillation
o@f a baS| c &Yl

was purified by us a gel colum
chromat ogr aphy {®Fuent: n-hexane/etdyl acetate = 11/9
to 1/1), then there was obtained j

M,z c -t r ophenyl t hi o) 1-( 2- net hyl - 2- oxi ran "
hyI Hﬁr(m m dazol e (85 O7yi el d: 610%woqs, f /\}‘“DRF
vvdg,gy product. 1H NWR, )—stp 1)43—~ o
(3H s) 2.56 (1H, d, J=4.0 5%6(|H£EIQ_)J\°4O -

Hz), 4.20 (1H, d, J=15.0 Hz), 4.5% (1H, d, J=1& 0 Hz), 82}
7.47 (1H, t, J=8.0 Hz),7.68 (1H, dd, J=1.0. 8.0 Hz),
8.82 (1H, dd J=1.0, 80Hz) 25 7.87 (1H s). Exanple
{/1@ Pre a # of g (2 nmet hyl - 2- oxi r anyl et hyl )
OgN

4- nlt'r8*2 rehenzenesul f oyl ) i dazol e To

gi chl OTTTTETTT&I%E@_ )gpe—ecl—ur'r on jof Wﬁﬁ;\f

(2- et hyl - 2- oxi pranyP et hyl ) - 454 22- (4

ni t r ophenyl Mi m dazol e (100 rrg)““’vvas added m 5

chl or oper benZoic acid (160 ny) alt 0C, the reagtion o
w;uure Ibred at the sane t erature/#.g ] H

!(s,ﬁours sz WF%act i on mi xture Wa@fg;‘ed-{‘ oia”—— m

asi € sitffica gel col um chroftitegraphy % =uent O
di chl or8tet hane) to obtained crude product.eqdo 10 oty
di chl oronet hane (4 m) solution of this crude product

was added mchl oroperbenzoic acid (110 ng) at O0C, then

st i Imhedreditn ,a ¥ o DENperature skore hsdalef iThics prreacdtdue v ;
mxture was treated by use of a basic silica gel
coRUnmershriimed oy reably. (etteabyddpphitengiethaneg), at hus

15 obt ai ned crude product was purified by use of a
si I5ta (géedoladhy 1o léﬁﬁmgrr%mvy g b 2lkanoyl group or

n- hexane acet there was obtain

(R P %E@Yﬁegﬁwerz ??Y(iq;ﬂ %mlcﬁb ﬁ?%ﬁfohazvezmve%b%%&oxy

en%_;l‘fl %%‘yla)s deazs%lb%tlscsueqpcs yl eltq'x Orzenyl ring; R is a
substituted or unsubstituted arylalkyl group, an alkyl
group, a substituted or unsubstituted arylalkoxyalkyl
group, or a substituted or unsubstituted heterccyclic
alkyl group; R® is 3,4-dihydro-2H-pyran or R'X' (X! is

10 the same as defined previocusly and R' is a tri(lower

alkyl)silyl group, a lower alkanoyl group or a phenyl-

lower alkyl group which may have lower alkoxy groups as




20 white powder product. 1H NVR (CDC13) b(ppm: 1.46
Q@ O ;. s 256 (1H d J=3.9 Hz), 2.80 (1H, d, J=3.9
Hz). 4.43 (1H, d, J=14.7 Hz), 5.03 (1H, d, J=14.7 Hz),
7.94 (1H, s), 8.32 (2H, d, J=9.0 Hz), 8.46 (2H, d,
J=9.0 Hz). 25 Exanple 20 Prefaration of
4-nitro-2-(4-nitrobenzenesul féayl) inidazole 168 To

di chl oro 20 mM)-ethanol (20 m ) suspension of
4- Hg% ?%?%$?é6%héﬁyFFﬁ|B?FﬂV afépe%(l 0 g) was

added m o gpe oz €, 2010, (2 0,0),8L 2,580 e

o A0 KA UBHAS o8| TRFER: oRebo sBarln s Wiicn 18 a

ﬁas a ¢ an aqueous S

AR e 09, SLLLEEY, OXaLE Bk, MEBLeRpe 1 <o
dratd ers el & ld ected @ya%i%fa{we bEEgidQﬁE@hgﬁgéwl,
solid matters wer'e washed waf er [

mtﬂﬁf@ﬁ@%}l@ﬁﬁ%@%%e | nsﬂﬁ@th‘?ﬂ@il?@fl uxi-pg

condi tion’ i n nethanol oluble matters were

coldagtiett dyodildrati omn- d;@ Dhiatnedssolid Aatters
he d%

wer e di spersed and was r the condition simlar

15 Heocytiiper cayawe: «eondi 11w ¢ 1o € hdod otke hanke mebhapel

then dried, there was obtained

4- mixerg-12-fi4wi -t r obenzenesul fonyl )i m dazol e (919 ny:
ield 82s) as white powdery product. 1H NVR ( DMSO- ds)

(%(ppn) 8. ZSPGQRO(ih@-kaEntglk%ﬁ@EdZ@KQQPL é, sjreight
Hz), 8.58 (1H, s). Exanple 21 Preparation of

( REPRID %tbﬁ*-ﬂmzl%ﬁ%m et A WL P8R 20auingt ¥ obend

zol e

R A GBerfZEES A1 YY1 DY 25012ty L
ng)ou% (.jr:)hj N-J_%IO%E rl}flor r{aaerpltdaencgyol Ster‘g blﬁ"%?fggégonyl
hexanoyl groups and the like can be exemplified.

15 Reaction of compound (2) with compound (31la)
and reaction of compound (2) with compound {(31d) can be
carried out under the condition similar to that
employed in the reaction of compound of {4) with
compound (9} in the above-mentiocned Reacticn scheme-3

20 wherein X*® is a halogen atom.

Reaction for cobtaining compound (34) from
compound (33b) and reaction for obtaining compound
(34a) from compound (33d) wherein R® is a tri{lower
alkyl)silyl group are carried out in a suitable solvent

25 1in the presence of a desilylating agent. As to the
solvent to be used, any one of the solvent being used
in the reaction for introducing compound (la) to

compound (Z2a) in the above-mentioned Reaction scheme-3



of 2-nmethyl-2-oxiranyl methyl (S)-4

ni tr obenzenesul fonate (183 ng), potasium carbonate
(120 169 ng) and cesium fluoride (20 ng) were
stirred at a roomtenperature for 1.5 days. Water and
ethyl acetate were added to the reaction m xture, and
organi c | ayer was taken by séparation. The et hyl

acetate |layer was 5 washed with water and an aqueous
sol $R% dPe bel g $88%r at28 WPt RhgodPamloRESinge 29eRén 2an

dried over anhydrous. sodi um sul fate. The residue

obtaaf]ﬁ%loﬂwowe%v%?fbﬂ?et ReCRofent LB PHESLAFIRILER was
urified. use of a siljca.gel cQlum chromatography
it 15 e Sy St g8 ot BhE Rrpongoos 1)

t here obt aj ned .
(RO BRI S0e%t vy Re A1 J2aHi P09 EBREFoben
e [).1 7 2 Y] ; WA
Foniory St STRITR (Codss Bban Bhihsat 5 By 1
2. 0l r hodoodmd- 338)  o2: 8934 1H €y IF3; ion i
4.43 (1H d,or%é?m.? EBE),))S?03§(1H§[ d,g\]gl ig%amlfl)é‘}"c%léjﬂ S
(é;éa%ieﬁi&%gig,om ﬂrt?@?@, Fﬁfgief&é‘ﬁl&%ﬁ -d70389. Qnd is
: anmpl e reparation o
( REikri(strawetiy |l aiZsoxi T any | Pethyh 20 wWhen R is a
4-nitro-2-(4-nitrophenylthio)imdazole To chl orof orm
(5 mdYrasokdtdmraafyl group, a lower alkanoyl group or a
(R) - 1-(2met hyl - 2- oxi ranyl net hyl ) - 2- (4-ni t rophenyl t hi 0)
10 mirdeerotle- Y260 g kalndy i@ty avint Butyd annene ubvwetr al goxy
(230 ng) was added anhydrous trifluoroacetic acid
( 0.9M°UH Y@satthps SRS i tymnthel i et | BReRY kt aFeuasthe said
stirred at -20C to OC for_7.5 hours. After being added,
IN 56 Uy ORUENF Y T8 tHeFeakhF ofcniikELipe angilar
oo St SR o g M BE L Gy 20 S our
separatiaqn. T t cetate l.ayer, was washed wi,th an. .
S a50s o e S o RS R Bontly, 280 son
1sand aRadqueous 5 sol ution being saturated with sodi um
chloride, then dried over anhydrous sodi um sul f ate.
The residue eRiRitnesh Ry remualnof %2)hew§l’9rl1v@(5}ﬁpc§’&'nd (31b)
distillation was purified by use of a thin |ayer
chg;@gi;atr@t@ﬁam (ced 1m0 p‘kc)ﬁtlﬁijonhddzqr aneithansfiei iyt a8eéat €an be
= : ere was obt ai ne
( Rpat(i2dretity lur2icox ittanydometinyil g simit Yar 2to that
(4-nitrophenylthio)imdazole (15 ng, yield: 6.70) as
T o o e
, S), 2. , d, J=3. , 2. , d, J=3. .
207)(9) 4 104 ThEHEG Y erBenE o dHACa ot Imn (sighere - J=Tdherein X’
Hz), 7.42 (2H d, J=9.0 Hz), 8.07 (1H s), 8.17 (2H,

d, 19=¢. fafppen St
Reacticn of compound (33a) with compound
(32}, and reaction of compound (33c¢) with compound
(32), can be carried out under the condition similar to
25 that employed in the reaction of compound (4Ca) with
cempound (32) in the Reaction scheme-14 mentioned

below.

Reaction for cbtaining compound (35) from



Exanpl e 23 Preparati on of
(R)-1-(2-net hyl - 2- oxi ranyl met hyl )

2-met hyl t hi o-4-nitroi m dazole 20 To chloroform (S m)
solution of (R)-1-(2

met hyl - 2- oxi ranyl met hyl ) - 2- et hyl t hi oi m dazol e (128

my) and tetra-n-butyl ammoni ukltAitrate (230 ng) was
added anhydr trifluoroacetic acid (0.11 nl) at
TS heo T bk TORCIRt SP6_ RBL 24Pt ABeGoRELIB6C (52
25 0C for 5 hours, Io t he regctiog nix&%re was added q
an AUl otd Rt Ut i bnfdt - 1NP8Gath AFdr BRi-8é (-2 InfPrpoun

f bej i i hyl .at, d
ot E16 P D SRS A 3P ML on DY oBESLANEAT
i T t i_t-h
SRR [ P CsB anaysEaac cpashed il ar
@n%ﬁﬁbmomﬁ%%ﬁ 0R-RELAG S 2t wf atgd \g’%eggtEQﬂ W

chloride, 5 n dried over anhydrous sodi um sul fate.
The:drgsd e ob4 2y ﬂﬁﬂtl@}’cérﬁ‘%@&ﬁ& 0871 heagob¥enbrbY ed cut by
distillation was purified by use of a thin |ayer
chroratregraphyd { et Lesds tn hexaned et hyt secetghparetblpatent
t here was obt ai ned
( R)Ehi 2k-creett oyt -12= 10x1 Y-ahyd 2red hyl ) - 2- net hyl t hi 0-4 10
nitroi mdazole (13 ny, yield: 8.30) as pale yellow
oi |y product AndhNMREDCGS 8% pah) : (13BB, (BBREcs), (33d),
2.59 (1H, d, J=4.0 Hz), 2.73 (3H, s,) 2.74 (1H, d

Q=40 HAND (B AHhese A5 onHzyo1migdRzplp| dgrivatives

J=15.0 Hz), 7.85 15 (1H, s) . Exanple 24 Preparations
of whereirn X is a bromine atom or a group of the formula

1 (% @RNee TKELaIn R T 924 L A0LLT PROCDYRENLD) LT 9R2Y
1- (2-cyanaet hyl)-4nitro-2-(4-nitrophenylthip)imdazole
20 S RO o Sl U b St ey SreR ny T3 2

ormsolution o ’cyanoe
(4o oo _ ! )
tetlrl?{et\{eﬁ]but yr%dmmetgnﬁfmrg it rat%%gésg g%l\@;\%ge%%%%% agents.
1anhydrous trifjdoneacetis it (D d 6 MYodtcad@E (8hen and

the reaction m xture was stirred at OC for 6.5 hours.

To (25 d)heareaet iedd pddIne; Wasaadded ddhsediumas follows.
hydroxide (2.4 ml), after being stirred for 30

m Retees,icet Byleracetdat e and water, then the organic

| ayer was taken by liquid 172 separation. The et hyl
acetate was washed with water and an aqueous sol ution

beipg/§%Lgf§t§ﬂlﬁM®h sogi-um OMNoRer® ehen dr%sg;gng\\wu
anhydri8lUs "sodi um sul f at e. e tesi due obtai ned H
renoval @f the solvent by 5 digstillation was puri gied

by use of a silica gel colum chromatography (eluent:

H OH H OH H OR®

{38b) (40b) {3d)

1

(wherein, X', R, R* and R*¥ are the same as defined
previously].

20 Reaction of compound (39%a) or compound (3%Db;
with compound (32) and reaction of compound (40a) or

compound {40b) with compound (32) can be carried out in



to 11/9 to 2/3), there were obtained 1-(2-cyanoethyl)
. . 5-vitro-2-(4-nitrophenylthio)imdazole (36 ng, yield:
120) as yellow oily product and 1-(2-cyanoethyl)-410
Vitro-2-(4-nitrophenylthio)imdazole (29 ng, yield:
10s) as violet oily product. (1) 5-Nitro compound:
1H NVR (CDC13) b(ppm: 2.99 {2¥, t, J 6.5 Hz), 4.82
(2H, d,. J=6.5 Hz 7.64 (2H, _d, %813 (1H,
s),2 SWLRRE 3P ﬁ%ﬂ*’acgwleew5< e».@) 344N|dtl dé@nﬁélu@dfran

1H _NVR 13 , 43
(2@S td 5 53%%&?‘32 4"—3°( 5%, 1328544 ¢ 6hﬂf)reécééomHanY one
2H d J= 25 P
v.%]lrv(efﬂfs( %@r# rlofbh*i:’i%ﬁ%?%fx o e R

E?tan HUR Y0 47 B S0t iRl ofe By ba00re 735
5 I

) et d s S e plandseons ] oo
sane denpel ature {08, B ol sy J@ Lhe 56@8%'98 m%umo c,

wer e 173 added 1N hydrochloric acid (0.2 nl), water
angretfidaacetat @ ddhemnthe pigans Cfiﬁi@lﬂeéﬁﬂ;ﬁnt@E@ﬁth to
liquid separation. The ethyl acetate |ayer was washed
W 30 waters andan aubots: SOl ot | D ber Afgesabut at ed
wth 5 sodiumchloride, then dried over anhydrous
sodidymrssdfeatos 1 yTHey ragklidue o ad neslt byysenoiat eokahpee, a
solvent by distillation was purified by use of a

1Gsi miiggrgd! acaldumsustr mt@giracpﬁylcpei@emid, sulfuric acid
di chl or onet hane/ et hyl acetate 4/ 1), there was 10
obC&i AE& 4t U - A it @gﬁ&mf’cwfemn@a%qben{m p-

i eld 910 as pal.e yell ow povvder product.. ~H NVR

(Dﬂv‘gé UERE SSCALC BAH OFH,EhE JJ—IE?O ﬂ%f)ensRlslszixd the

II[J 26
15r§F86athgﬁn'Fg}daf?je%1 &% é He condf% on sSimilar
4 *
te?;;%@g %ﬁl E%%pﬁ$§¥j§ H%%%%EQ$%Q£P Jghpound 4) with

51 (c%ﬁqa@@%t hyh) 14- Ric %‘b%v(e‘}—n@ﬁ yruam%) rmgé%é}hg 3,
was added 1, 8- dlazablcyc ecene-
(Owaéreln X* is a halogen atom.
In the reaction of compound (3%a) or compound
(3%) with compound (32) and reaction of compound (40a)
or compound {40b) with compound (32), wherein R® is R'X!
20 and R' is a tri(lower alkyl)silkyl group, compound (40a)
and compounca (40b) can be obtained by the reaction in
the presence of imidazole in a suitable solvent. As to
the solvent to be used, any one of the solvent being
used in the reaction of compound (4) with compound (9)
25 in the above-mentioned Reaction scheme-3, wherein X° is
a2 halogen atom.

The amount of compound (32} is generally at

least 1 molar guantity, preferably 1 to 2 molar



20 m) at a roomtenperature, and stirred at the sanme
tenperature for 3 hours. To the reaction m xture were
added 1N hydrochloric acid (0.7 m), water and et hyl
acetate, then the organic |layer was taken by l|iquid
separation. The ethyl acetate | ayer was washed with 25
wat er and an aqueous sol uti ohlbeing saturated with
sodlun1chlor|de then dried over anhydrous sodi um

sul TR RS RS duet bt af he@CBYOTFBfoVAP2df Ofh&omppapd
sol vent by dlstlllat 0 urified b hin
| aykrokh Sia L B e eratel RORSF ot PR Bmount

acet te t here was

pags J—fa(%?]%) rﬂospr%wwﬁyﬁgigm #haufy ] GRRd
?8 E%%é%%gég&‘%ﬁ?@@ry P@ g ﬁé}a%Squnféﬁleé per

%Weparatlgﬁgégﬁ%é§hg br39§ﬂ£§€2é%%%%9§d51i8§¥a”BEec%%pound

0X|@ﬁﬁ%'Qﬁt@ﬂﬂpdﬁﬂﬂt(456ndazﬁﬁ@ £y SYSPERSEDANO s carried
2-brono-4-nitroi mdazole (100

2- maithyerdraxiinant nmdiwl d Rlo 41fmt¢o nzeaespl;oaBbetr o
(142.4 g), potassium carbonate (93.6 g) and cesium

fl uar it 1% d)s ifirN, MeD ghmetdyl § of mesbdet (420cmk)
was stirred at 35 - 40C for 26 hours. The reaction

m Yatcwrrss .was poured into water (1.2 liters) and

extracted twice with ethyl acetate (1 liter). Ethyl

1Cacet ate | ayefgakercd cdrbiateidtoget hernpafitds defagned from

washed twice with water (1.2 liters), 20 further
vwasthéd AR AR ddeEaTs Rt b‘eﬁfhdo%a%%@%lﬁ@élew fpom the

odi um chl ori,de (800 ml t.hen dried over anhydro
?raﬁlr‘?g‘ﬁ ﬁf‘sﬂ]llfx&“(e' g?ryt é#%e% rﬁﬂé}ﬁfﬁa&r\édﬂw&y and are
d th fi It trated d
!fré SHrnt 5 T B e G e T IRIS bl nid 985 fgeans
Ioief 's%%a%t‘i%% Q daﬁ%lél'f‘iacagc%o 'ﬁ%g e‘?ﬁ éogr aphy

(eluen hexane/ et acetate

50b6§%%QQLE%EO% E%Q%%dl (2 d BB 112 22k meth d co%gmn

20

25

oxiranyl methyl)-4-nitroi mdazole (112.3 g, yield
as chebmawopewdery Boedusdc-haMRld idhe PRItEgr &h P, g@ff oC

chromatcgraphy, affinity chromatography, preparative
thin layer chromatography, solvent extraction method
and the like can be exemplified.

Among l-substituted-4-nitroimidazole
compounds represented by the general formula (1) of the
present invention having the basic group can be easily
form a salt with a usual pharmacologically acceptable
acid. As to the acids, for example, inorganic acids,
such as sulfuric acid, nitric acid, hydrochloric acid,
phosphoric acid, hydrobromic acid and the like; organic
acids, such as acetic acid, p-toluenesulfonic acid,

methanesulfonic acid, ethanesulfonic acid, oxalic acid,



: 1H- NMVR (CDC13) 8(ppm: 1.38 (3H, s), 2.61 (1H, d,

. . J=4.0 5 Hz), 2.78 (IH, d, J=4.0 Hz), 4.00 (1H, d,
J=14.9 Hz), 4.38 (1H, d, J=14.9 Hz), 7.92 (1H, s).
Optical purity: 96.40 e.e. The optical purity was
determ ned by a high performance |iquid chromatogrphy
(HPLC) under the 10 fol | owi ng£%ondi ti ons. Col um:
CH RALPAK AD, 4.? mm ~ X 25g mq Lmanuf actured hy . _
Dai'tt S Chetffcd  tHBEstFi 8519 nElFri5 RBvFngSheginic acid,

n- hexane/ ethanol = 4/1 Flow,velocity: 1.0 m/[m nute
Dot EL T or Ve TEREERLC 2841 fm MEXATHF e 58%Pr dFATAEI G-
of .2-bronp-1-13- . —
TRt 1 51 05 TG 2P RS oPBRTPAA A5 Foxy) pro
oyl ] - -0 tr ol 1 Spgal f de 85 O fe PL L 1L 0220k 8rb L
It erdis it i arat v sl !g@ry%m)féf i gr @1?(%@ £ARYAraR¥%n ¢
ran- 2-yl oxy) propane (i2 g) were dissolved 25 in
N, NrdidrrtinH fiarremdes {8 dl domd PEN2 HQt 8SSEHAY isomers.
carbonate (6.6 g) and sodiumiodide (6.3 g) were added
thereto, and 1-heui£aiCt 06 -l Xd Uf €o Wasdheal 8dcangoundé6
stirred at 11GC for 12 hours. Ice-water (240 nl) was
addeghreexetrrtaet edy tiic eyamd e et hytmaret at g ¢£50hal present
and the extracts were conbi ned together and washed
W tilmvam tdquecus: solad iotvdeiagesat Uy atedimi¢hmsddates for
chloride 5 (100 nl), then dried over anhydrous
1 Ohragvedingpigiirfatent iffuardelarg F9¢ntates spder an the
reduced pressure, the filtrate was concentrated under
a PERTCETHYE<81R% Refd 1usi hlec bt ot e vdgaplit o egheme-
by1 se of a silica gel colum chromat ography (el uent:
10 “dichl or onet hane/ et hyl acetate = 100/1), there was
obt ai ned

2-brono-1-[3 -1(—tS-Ukk))uSttin RS —h4y—l Y ra{-”njyrﬁ1 jb@(‘% 2 12? t %?IP%%‘S}%? op
SV EAVA L] 4-ni i | . 6 i
[SESOPIP SR RIS (59 B g sl
15S) in@ePEiby (a‘fe5|f>lre‘§9aré}i @;"y (u43-i5? cﬁ)mp&;n?@' 1180 46H e
M. 3.35-4.45 (8.5H n), 4.6S5-4.68 (0.5H, m), 7.90

(Oisﬁld,rtih,g 8a@k(i@&15H, %/) usidg (d¥mdoMd =( 464 Exagp) e
29 20 Preparation of

2- bocopoutbd 3-1iydr exy -2fteeturahydriapylrarcztie yloxy) psopylth 4-
-4-nitroi mdazole To tetrahydrofuran (120 nml) sol ution
of nitrocimidazole compound (2) is selectively occurred at

2brono- 1-[ 3- (t-butyl di met hyl si | anyl oxy) - 2(tet rah(%/dr opy
r al2- gPE&R ) propPIsi-t4-0oni tidi dirghizsited I=1pws gp)a as the
prepar ﬁd in Exanple 28, was added 1M :

20 o PGt FPERRHRCU ) U dSoHR & ahyfrofl P&t d on

o daBBh 1 B b o et R K ot grbasL
CiPRE R cabe o Phebiilehe Rudh WAL B oy Yocess

4.G5,4.68 (0.5H, m, 7.84 (0.5H s), 7.96 5 (0.5H, s).

TI’IRBJ ﬁlal

RC—S———O—Cngm""W R®——S——0—CH, mmmr
“ \/

(’:la (11a) 0 o (11b) o



Exanpl e 31 Preparation of

2-chl oro- 1-[ 3- hydr oxy- 2(t et rahydropyran-2-yl oxy) propyl
]-4-nitroimdazole Simlar to Exanple 29, the

obj ective conpound 10 was synthesized from
1-[3-(t-buty|dinEthyIsiIanylfﬁi)Z-(tetrahydropyran-Z-y
| oxy) propyl]-2-chloro-4nitrotrfmdazole (3.03 g), there

2- cwﬁproj%?gEﬁygroxy 2- f?e hy8pgp?ﬁaﬁﬁfsﬂ?%qﬂﬁﬁ3ﬁ?qsly
4 . 1
| QUi d productc: %ﬁéﬁ&f&%ﬂ%ﬂ%ﬁﬁgsag%@ o581t

n’) ,oka@gtﬂuegﬁg—%r&%lﬂdaéoﬁé éoﬁ%&gdslflep%se%t%% by the

S}&ﬁéﬁatlmﬁﬁmﬂrlrﬁt(@é m@@rzoﬂ)@ ,)5(9@@99@@ &@95@§%nb§zdp%smg
the general fornmula (1) R N

i wheteiuytR iirf: cridlir 006 @deihg ari@webfaékpwsmn
groupsubstituted | ower al kyl group, a phenyl-I ower

al koxy group-Engysindtui@d rhowmesd abRythgr pupseftcyanention
groupsubstituted | ower al kyl group, a phenyl -1 ower

al Kyl agregupe lwhiich apeyr dtaien sahdwet clabkoxyegnoupsas the
substituents in the phenyl ring, or a group of the

f orafird LaHARAP R L il at roupr efesdes f ol | owi ng

formula, RB _RB or ~~iill O O wherein RB is a hydrogen
atomor a | OW&C%WQ drodie Y rsse hal oyent 4eBm BiJh

f e f
1ogr%fpol%t 20D Jlescfal("p%e%wl‘g%ﬂbﬂgﬁ%heanna?nitageegﬁneral

to stitu nts elected fromth ro con
et Er 052 e R S b hniP . Foner SBRkG P

gr %&dﬂn t he phenyl ring; prOV|ded t hat mhen Xis a

hal"fogen atom then R should not be a hydrogen atoni,

or a salt theneebrorel8Q 2 AdEihod £or,orepasi oe

4-ni troi m dazol e conpound repreésented by the genera

f oprdlsant2ahveNd i¥hA G3a) iGN M f were %Pf%%'éﬂ@bntageous
hal ogen atonj, which is characterized reduci ng a
4- n|tr0|n1dazole conpound represented by t he genera
formula (3), (3) N [wherein RA~ is a | ower al koxy
15gr 6dpM&absti tuted | ower al kyl group, a phenyl -1 ower
al koxy group-substituted | ower al kyl group, a cyano
group subst | Theegreawait alnkEn graoupii ok ke phanya itendey
al k group which may have a Iomer al koxy group as the
suBi@PFEéﬁFlPH Fﬁ@epﬁéﬁVPlﬁﬁn@ﬂ Xolddt's¢1l are each a

hal_o ato removing the RF~ group fromthe
ob%ggﬁ§8nf?g%§§Fpﬁﬁt3d4-nitroinidazole conpound
repr eseB‘rSSa%t&B% %%n%r,%l dl%rr%lfl'{oa lnai)ﬂréj!rr?j?dac%zole
20 To a suspension of water (100 ml), 24-
nitroimidazole (25 g) and sodium hydrogencarbonate
(40.87 g), was dropwisely added bromine (26.5 ml) at
lower than 10°C, the reaction mixture was stirred at 25
to 30°C for 1 hour, and at 50 to 60°C for 4 hours.
25 Then concentrated hydrochloric acid was added to the

reaction mixture at lower than 10°C to adjust pH 1, the

crystals separated were collected by filtration, and




18l [wherein R'~ and XA are the sane as defi ned
above]. 3. A nethod for preparing a 4-nitroi mdazole
compound represented by the general forrmula (2a), NH
XA (2a) 02N N [wherein X' is a halogen atom, which is
characterized by reducing a 4-nitroim dazol e conpound
represented by the general fofful a (4), Xi NH ~Xa OzN

A o0 T X"%%%r%%ﬁvEr'?iafﬁi‘%?rsrfed e FSvataasoie e
“OBRA R Pl e (R e %es%ﬁg“eg%% 2 rowgs.
for P wa1§2ok%_é o7 (%/l |8§ ';febn R%J.'b?:oﬂro 4-

hydrogen atom or ‘a omer a group, and X

hmﬁ%ﬁ%bfﬂfﬁﬁéglé‘échgi@fyéffoﬁoﬁgy @r&sﬁgbaugl nis

O or an integer of 1 or 2; I's a phen group which
may have 1 to 3 substltuents, sel ected fromthe group
consisting of a nitro group, a hal ogen atom and a

9 owesretdeyle QUi 1d e the phenyl ring], characterized
by reacting a 4-nitroi mdazol e conpound represented by

t he gen@mipdrmdma (2)2, Nl tb2or@) 1 Gadk Aokwhetriyn-X-
is the sane as defined above], with a glycidyl
benzenesultfmnatiglampreesent ed by the general fornula
(1), Under an ice-cceling conditicon, seodium
hydride {3.56 g) was added tec a N,N-dimethylformamide
10 {100 ml) solution of 2,5-dibromo-4-nitroimidazole
(20.08 g). 10 minutes later, being added dropwise
chloromethylmethyl ether (6.75 ml) thereto at 10 to
15°C, then the reaction mixture was turned back to a
room temparature. After being stirred this reaction
15 mixture for 5 hours, under an ice-cooling condition,
sodium hydride (0.30 g) and chloromethylmethyl ether
(0.56 ml) were added, further stirred at a room
temperature for 1 hour. Then the reaction mixture was
ice-cooled, water was added and extracted with ethyl
20 acetate. The organic layer was washed with an agueous
soclution being saturated with sodium chloride, dried
over anhydrous sodium sulfate, then concentrated under
a reduced pressure. Thus obtained crude crystals were
washed with diisopropyl ether, and dried at 50°C for 24
25 hours, there was obtained 2, 5-dibromo-l-methoxymethyl-
4-nitroimidazole (19.68 g, vield: 84.3%) as yellow

powder product.



0 R-1S-0-CHzRA ( 11 ) O [wherein R' is the sane as
deflned above; and R~ is a group of the fornula, | 83
_____ j~( RE) a wherein Ris a nitro group; R-is

a hal ogen atomor a | ower al kyl group; and a is 0 or
an integer of 1 or 2 prOV|ded that when a is 2, then
two of RE may be the same or aﬁfferent] 5. A nethod
for preparing a 4-nitroi mdazol e conpound represented

by the general fornula (2b) or (2c) , HN ~~S(0)nRl

ka?#gréﬁﬁave %&élé33N [wherein Rl is a phenyl group

substltuents selected fromthe

group c 19 O & N %L%gﬁgyﬁylglge&a gn,atom and

a lower a group, In pheny nd nis 0 or

an |ntegﬁftﬁgbénfgnégmlf@hg@elS characterlzed by
removi ng RA~ group fromthe

Isubstit ut ed-ghrdd £ r@bdn gdagohe coppeundor s%%@@h@d @ao rml)
the general fornula (25) or (25a), RA N S

or 298)i 92NN 3 -#@4 hlawhereia dbradid Ri3 ar eg)t hed§§§@p§§pyl
defi ned above; and R' is a | ower al koxy
gr dupsulistrdnsted |100er9 af kyindroevpecal phesykvkewer (41.5
al koxy group-substituted | ower al kyl group, a cyano
gr alp+substddad ed {aowern at &yt a js oupopax phienyll7 L Owed ) ,
al kyl group which nmay have a | ower al koxy group as the
sutsdttiqrudmina stHe yseriyiie rigggtion Mmiwbhedatorl0°C for
preparlng a 4-njitroi mdazol e conpound represented by
thé*ogéﬁéwaesrror%ﬁﬂ 24 ztbamerma Ny ygpae yopidey N1 H mN was
[ wh phenyl na have 1 to
sy dl%ﬂé%? Vi et et 4 1o ‘{)hg]gﬁ:ou PP LoRsi REing 6Flared
n| rou a hal Qgen ato r al kyl grou
tthhe%paé:%yonrlnhlg Rﬂnqﬁsﬂ c%%ﬁa%?ev?gﬁﬁ by 2638
re%&%@ S} txr &Z nd S
t he generg'lg{c?to mJIOa (26 %K%%%@%% ?%%OIE? %{358919&
[ Wherglot niph 'p‘i"lotslﬂﬁl%%ne 13451 defined,@boyele o AsnEt hody,
for prepare-ng a 4- n|tr0|n1dazole conpound represent ed
by ehbe pganer alf frorimulr@dbadly £2t n (W) confirmed by
15 wuse of zinc iodide starch paper.
Triethylamine (219 ml) was added to the
reacticn mixture, then toluene (830 ml) solution of 4-
nitrobenzenesulfonyl chleoride (332 g) was added
dropwise at -30°C to -16°C, and stirred at -10°C for 1
20 hour. The reaction suspension was subjected to
filtration with celite, and the filtrate was washed
with an aqueous solution of 15% tartaric acid, an
agueous solution being saturated with sodium
hydrogencarbonate, and an agueous soluticn being
2> saturated with sodium chloride in this order. After

being dried the organic layer over anhydrous magnesium

sulfate, and concentrated under a reduced pressure to



RN(C RCNI185 (25a), (2c) or (10d) [wherein R1 is
. . a phenyl group which may have 1 to 3 substituents,
selected fromthe group consisting of a nitro group, a
hal ogen atom and a | ower al kyl group, in the phenyl
ring; Ris a hydrogen atom | ower al koxy
group-substituted | ower al ky roup, a phenyl -I ower

al k oéjp?géjbztjrtut eg%Fg %9sl K I g ou%ﬁ]ﬁat an%btained
group Su ute
a|%¥} Wﬂé§h ﬁ?%%QfYﬁzgdlB?Egdékhgxﬁlg %@%g%ﬁ ether

t he su st uents 1 enyl
formi R u
for nul a, %ﬁ~~ﬁ% : %&%QIQ b g%ellzgﬁR%Q:téﬁ‘é‘”b rl%é:é:r?tlon

at AP 1 el kyde a5 PUP; s@NE-RI gi3 @o@ﬁm%] whi ch
IS character| zed by oxidizing a 4-nitroim dazol e

T Ootsich T Rprasent ed bynt heagenes abnbohAHER, (%E)En (2Db)
or (10c), R N SR 02N N (25), (2b) or (10c)

[ whercat ys tRll stk R @Br@n tdet Sepeoasl d@fh@gdeabgyehceaaté
nmet hod for preparing a 4-nitroi mdazol e conpound
r epreslentted diyt dihe igenetsd i fod nubapddbd) (IHINI~gXlyield:
(15a) 02N \ ////N [wherein X1 is a hal ogen atoni,
whixh 9% crarscternigedbwhycrystat$ ng Maltarmdapolist: 71 -
co;rzpound represented by the general formula (15), HN
6315) /I'N [wherein X is the sanme as defined
abqgve] in the presence of a nltronl um haI ogenat ed
v B

lQoorlé%t Ro (CRhéamep HE®or prih H,

G ezl caTpound 2 g%ﬁa%@%”%o%a@? P88 oni um

tetfalflli?hfgborziatzer ]19—1 TJ1eJmalt OPHfO{O Cﬁgarlgg15 2H, m),

4-ni troi dzol’é ‘conmpdund accordi ng
wher eion t he 4nj tiafiQn is conducted in nitronethane.

Optical purity: 96.6% e.e. (enantiomeric excess)

15 The optical purity was determined by a high
performance liquid chromatcgraphy (HPLC) under the
following conditions:

Column: CHIRALPAK AD (4.6 mm¢ X 250 mm)
[manufactured by Daicel Chemical Industries,
20 Ltd.]
Moving bed: n-hexane/isopropanol = 800/200
Flow velocity: 1.0 ml/minute

Detection wave length: 254 nm.

Reference example 4
2h Preparation of (R)-2-methylglycidyl-4-
nitrobenzenesulfonate

To a toluene (10C ml) sclution of f-methallyl




11. A nethod for preparing
. . 1-substituted-4nitroi m dazol e conpound represented by

the general fornula (10c), 187 (10c) [wherein Rl is
a phenyl group which may have 1 to 3 substituents,
selected fromthe group consisting of a nitro group, a
hal ogen atom and a | ower al k343 group, in the phenyl

ring; an ~ is.a group, of the formula, RB RB or

. qoaﬂieﬁéidn R lis A WP YR akom 6T FALFEREE aftkyP 9! -

group] ich .is characterjzed by nitrating a

e e S bt o! Eolbotindt Sprode S60ByLeRe

general_.formul.a (.27 ~CH2 N (2.) [ wherein .and

3 e B SR abovi 0 a) ANEEE' Bo8TiA0 A

4- niqtoreQd m A | Ve represe d- py negal

formal 3 (A1 Ve T S F Pb N L R dRer efsn

5XBgics & o/ el . of r i

P SRR G AL Al 4 o oLl SULaG gropuse

subst i-tiwent $.o select e omye, 9roup-£ORSEsLi PYaoti8n

nitro group, a hal ogen atom and a | ower al kyl group,

| nntike uplery] ~Hg;fdY 118 hQran éntegeivef cdmbfie2;

and R is a group of the formula, ORK or w,, ORK H

~' yd@RlpeRio®1/deH washeteeiut et mnddrii g ede@shi e trimethyl

tetrahydropyranyl group, a tri(lower alkyl)silyl

gr obpspa itewdr Ballk anldylatgrdup,C & phehid - | oee ahdyboint of

group which may have a | ower al koxy group as the
10suB$iict geAucing Feashdwyl wisng ot arnsd-Pogese aebnyinc

or a salt thereof. 13.

( S}FPLBEGRG AL PREERYI - 2- oxi ranyl net hyl ) - 4ni t r oi mi daz

ole or a sal& t

h f. . )
(-5 br om: I gﬁ%i%fﬁcﬁ.o&iwﬁmtw Ja9ed i TR HaEne
15. )
(()s)??gr o) 2%8t}fft6§%ﬁe%tfhﬁr-lf-t&¥i LR Sretdin 3 i 1397 Y %

Z0 sal : f.1:16.

(R TBSERPST S, T SRR O gt WS iR o
lSZth)0%o§u§§Bh bheneafi-robenzenesul fonyl chloride (35.15

| N#ZI N#- D N#4=/ NEnz/ NEAZI NG/ N@ | N@ / N

I N@gin (yAN@ A N@EANH4sENERENE4=/-NOP/IONGR=/ NG | N@A $dN stirred

/| N@z/ N@Z/ N@h=/ N@P

| N@w-B@@wE NG BNGBLNE:/ NGhe! NE:/INE NG NEH NGRZ/ NG/ N

@/ N@ N@z/ N@+=/ N@+=/ N@=/ N@ / N@+=/ N@P=/ N@Z/ N@=/ N@

/| N@of REZENGEO NG LEN@RSONGRENGP ceN@E o ,N@he filtrate was

I N@/ N@n=/ N@=/ N@/ N@w N@/ N@Z/ N@r/ N@>J/ N@w N@Z/ N@

| NGEF NES/ N/ REDENEPIPRGPZANGI2PNGE N@Z/ NG AW N N,

@V N@/ N@z/ N@w N@Z/ N@=/ N\ 4=/ N\ =/ N@/ N@/ NG/ N#4=/ Nt
20p=pRyPIAREUY/ RRAZF NRPZPRARE RAASIRASD NEEHING@INGER

ST NAP RSP KBS KEPY R R NP RPN/ S N7

N R RET NP RN P R NP R i R /N2 P e

?ﬁﬁ%ﬁ%‘?ﬁ%&% RGN 7] G R R PR N, T
sulfate, and concentrated under a reduced pressure to

p00000000p0~" 0>00383>a<x>| ?| xx| | <<x>x<<>7>x<[ >x>| <<| >x
25~Xs5t 2in Pp8E8RB8RARPEREER-tP%88880ppHRO088<pppp88<<| 1@
XBIXKKKXX XX @?8 "X@& @ "~ " xc0< > @1~!:f345
To the thus obtained brown o0il was
crystallized by adding n-hexane (100 ml), the crystals

were collected by filtration. The filtered crystals
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J=11.0Hz), 4.28 (1H, d, J=11.CHz), 7.81 (1H,d, J=8.2,
7.8Hz), 8.26 (1H, ddd, J=7.8, 1.8, 1.CHz), 8.53 (1H,
ddd, J=8.2, 2.1, 1.0Hz}, 8.78 (1lH, dd, J=2.1, 1.8Hz).
Optical purity: 92.6% e.e.

5 The optical purity was determined by a high
performance liquid chromatography (HPLC) under the
follecwing conditions:

Column: CHIRALPAK AD (4.6 mm¢ X 250 mm)
[manufactured by Daicel Chemical Industries,
10 Ltd.]
Moving bed: n-hexane/isopropanol = 850/150
Flow velocity: 1.0 ml/minute

Detection wave length: 254 nm.

Example 1

15 Synthesis of Z-bromo-l-methoxymethyl-4-

nitroimidazole
Suspension of 2,5-dibromo-l-methoxymethyl-4-

nitroimidazole (17.15 g), sodium sulfite (13.73 qg),
dimethylformamide (100 ml) and water (50 ml) was

20 stirred at a room temperature for 8 hours. The
reaction mixture was neutralized with an agqueocus
solution being saturated with sodium hydrogencarbonate,
then ethyl acetate and water were added. The organic
layer was washed with an aqueocus sclution being

25 saturated with sodium chloride, and dried cver
anhydrous sodium sulfate, then concentrated under a

reduced pressure to obtain 2-bromo-l-methoxymethyl-4-



aUc aJc a" 5If V6:70(}xsnid_ZU

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]cal caljca]ca]calcalcalcalU c aUc alJc aUc alJc aUc

all c a! (*$\ ny{2?0zt nga\ WR} xsn] ca] ca] cal] cal] ca

U c”ralU ca U craUca U craU ca U c”raU caU cal] ca

U craU ca U craU ca U craU] céz?

ch calcal calca cao/ / ,
o VB SIS b6k Evkhacy So1ds PPudi) doFapbiise Sapdery
ca] cal ca Jga] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]%a% cua'“]j ca] ca]ca]ca]ca]ca]calcaljcaljcal (W[((((\))))2*
Frl P L Yo X 5 TSl 4+, 4, ], {val gb] Xa] ] ca] ca] ca] ca

] caﬁ%aﬁ%)a/ﬁ))éabféa]zg’g]’ca ca] ca]ca] ca] c™a] ca]c”™a] ca]c”alc

aja c C a ca alca v w272 | - -
o R e oh000: D110 saNiataa) vont & zar| P 4af 5a) Bl ea? 41
d cajgLalpal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca% ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 4445P5555] 666/ 7S7{ 77
78K89F9} 99\ ;
<=| =>>>?p???@ xsni d_Za] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] calscadrdiad ca) ca) ca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca! @ @/@QABAJAABBB
CWCCCi DDEEAFFGEGHY HHHH K + drdd &«smi drdah] fisadpta] ca) ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca]sca]wa]wa]aha] Tad tendI] KikEhedk ke th $ M- WVNEN
[ NNNNNO' O+0d OO0 PYPPP( @} xsni d_Za] ] ] ca] ca] ca] ca] ca] ca]
caedjreadalasal éa] Cal dal i) cdledaadta] €8] @é} ca]‘l@a%ﬂa]
ca%&a cal] ca] ca] ca].ca] c@ cal (Q R5R?ReRRRRSTAT] TTTT
10ry 227 AGSE i & 24 ]veaa&]! !c%\! %Jelaaf%%] eajier] Eaf tarens
a] cal ca) ca] ca] cal.c al ca] ca).cal calca) cal ca] ca] ca] cal,c
2] e e arareal [pY ] ~ G o1 Beettagaannios SHALRI the
dning 0Ja} i d Zall] calcalcalcalcal calcalca
]calca E:la%cg\r]qcast{:ya ca ca]a]lgog%nga ec%%%%%%%%a%%ﬁ] %g] %%;]l‘g%’
] cabeal0alcalCalal080090 4 for 1 hour ynder ice-coolj
p. P@UPPPPPA5A_qaqqst t | uwvxxy' z@z] | >| FxsrhcAVa] [T ¢af ¢
a] caheala ), cahealralaalaaliea] calwal£ad cad cal cal calead by
ca] ca]ca]ca] ca]caJca]ca]ca]calca]calcalca!>|t|]|]|]|}"}6}
15a} i keratiolk2mnd wrihe! ¥a] |dca] aaldal ca] ead eadgapea sure
a)J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]c
a] cafc2d] tajcal, cahealsFpas obtained 2-bromo-4-
2GzH#Jaez?v*?n} xsni d_Za] ] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cahéareapéapcallea)(®alic gl c alica]dra) ] Tl caf od] ted crdeddry
cal caljca]ca]lca]calg.edY
F[ ¥WPIesni d_za]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
B B R R R S SR i e S
iJ}xsnid_Za]]]]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
spcake 'mg akhG-}xsni d_za]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
aj ca?c caJca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]c
a] ca] ca a! CpNSXEL QL xsni_d ] ajcalcalc
a% ca% ca]]sgg%:gg]kgg] cgg] ga]kca] CZ-]Qlca] ca &cﬂé%l%%g%ecca% ca% ca% c
a] ca] ca] ca] cahea] ¢ahcaleake@' (1 ml) solution of tetra-n-
4j ?v8r &Q~} xsni d_Za]'] ]]1ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
% ca%mg%aa%naalig&] sakealcalier] qalmahes] el alda]cal €] eise
cal]ca] ca]cal ->
" VX CHRIZbRyhesnildmZa) khllealioa) ed] ¢a)calicajeal-ca cal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
25cahtalcaincdkheal§j 88%.5 mg) at a room temperature, after

being refluxed the reaction mixture for 23 hours,
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10 The optical purity was determined by use of
high performance liguid chromatography (HPLC) under the
following conditicns.
Coclumn: CHIRALPAK AD {(4.€ mm¢ X 250 rm)
[manufactured by Daicel Chemical
15 Industries, Ltd.]
Moving bed: n-hexane/ethanol = 850/150

Flow velocity: 1.0 ml/minute

Detection wave length: 254 nm,

Example 5
20 Preparation of (8)-Z-chloro-1-(2-methyl-2-
oxiranylmethyl)-4-nitroimidazole
To N,N-dimethylformamide (2.5 ml) solution of
(R)-Z-methylglycidyl-3-nitrobenzenesulfonate (0.5 g,
92.6% e.e.) were added 2-chloro-4-nitroimidazole (0.270
25 g) and potassium carbonate (0.330 g) at a room
temperature. After being stirred the reaction mixture

at 50°C for 3 hours, the mixture was cooled to a room
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The thus obtained yellow sclid was purified
by use of a silica gel column chromatography {eluent:

10 n-hexane/ethyl acetate = 7/3), toc obtain (S}-2-chloro-
1-{2-methyl-2-oxiranylmethyl)-4-nitroimidazole (0.307
g, yield: 77.0%) as pale yellow crystals.

Melting point: 65.5 - 67.0°C
'"H-NMR (CDCl,) 6 (ppm): 1.39 (3H, s), 2.62 (1lH, d,

15 J=3.6Hz), 2.79 (1H, d, J=3.6Hz), 3.99 (1H, d,
J=14.7Hz), 4.38 (1H, d, J=14.7Hz), 7.87 (1lE, s).
Optical purity: 21.9% e.e.

The optical purity was determined by use of
high perfermance liquid chromatography (HPLC) under the

20 following conditions.

Column: CHIRALPAK AD (4.6 mm¢ X 250 mm)
[manufactured by Daicel Chemical
Industries, Ltd.]

Moving bed: n-hexane/ethanol = 850/150

25 Flow velecity: 1.0 ml/minute

Detection wave length: 254 nm.

Example 6
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10 (1 liter). The ethyl acetate layers were combined

together, after being washed twice with water (1.2
liters), further washed with an agueous solution (800
ml) being saturated with sodium chloride, then dried
over anhydrous magnesium sulfate. After being
filtrated under reduced pressure, the filtrate was
concentrated under a reduced pressure. The thus
obtained residue was purified by use of a silica gel
column chromatography (eluent: n-hexane/ethyl acetate =
1/1), there was cbtained (R)-2-bromo-1-{(2-methyl-2-
oxiranylmethyl)-4-nitroimidazole (110.9 g, yield: B1%)
as yellow powdery product.
Melting point: 93.0 - 294.C°C
'"H-NMR (CDCl,) & (ppm): 1.38 (3H, s), 2.61 (1H, d,
J=4.0Hz}, 2.78 (1H, d, J=4.0Hz), 4.00 {1H, d,
J=14.%Hz), 4.38 (1H, d, J=14.%Hz), 7.%2 (1lH, s).
Optical purity: 96.6% e.e.

The cptical purity was determined by use of

high performance liquid chromatcgraphy (HPLC) under the
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Example 7

Preparation of (R)-2-chloro-1-(2-methyl-2-

10 oxiranylmethyl)-4-nitroimidzole

To N,N-dimethylformamide (100 ml) solution of
(S)-2-methylglycidyl-4-nitrobenzenesulfonate (50.0 g,
97.8% e.e.) was added 2-chlero-4-nitroimidazole (26.99

g) and potassium carbonate (27.82 g) at a room

15 temperature. After being stirred this reaction mixture

at 50°C for 9 hours, the mixture was cooled to a room
temperature, then ethyl acetate (150 ml) was added,
after being removed the inscluble matters by

filtration, the mixture was washed with water and an

20 agqueous solution being saturated with sodium chlcride

in this order. Ethyl acetate layer was dried over
anhydrous magnesium sulfate, then was concentrated
under a reduced pressure to obtain pale brown solid

product (38.2 g).

25 The thus cobtained pale brown solid was

dissolved in toluene (380 ml), next silica gel (7.6 g)

was added, after being stirred at a room temperature,
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J=3.¢Hz), 2.79 (1H, d, J=3.6Hz), 3.99 (1H, d,
J=14.7Hz), 4.38 (1H, d, J=14.7H=z}, 7.87 (1H, s).
Optical purity: 95.9% e.e.

The optical purity was determined by use of a
high performance liquid chromatography (HPLC) under the
following conditions.

Column: CHIRALPAK AD (4.6 mme¢ X 250 mm)
{manufactured by Daicel Chemical
Industries, Ltd.]

Moving bed: n-hexane/ethanol = 850/150

Flow velocity: 1.0 mi/minute

Detection wave length: 254 nm.

Reference example 6
Preparation of (S)-1-(2-chloro—-4-nitroimidazol-1-
yl)~2-methyl-3-[4-(4-triflucromethoxy-
phenyl)piperazin-1l-yl]lpropan-2-ol
Mixture of (R)-2-chloro-1-(Z2-methyl-2-
oxiranylmethyl)-4-nitreimidazole (2.50 g, 11.5 mM)

obtained in example 7 and 4-(4-trifluorcmethoxyphenyl)
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magnesium sulfate and filtered. The filtrate was
concentrated under a reduced pressure, there was
obtained (8)-1-(2-chlorc-4-nitroimidazel-1-yl)}-2-
methyl-3-[4-(4-trifluoromethoxyphenyl)piperazin-1-
yllpropan-2-ol (5.55 g, yield: 100%) of slightly vellow
0ily product.

'H-NMR (CDC1,} 6 (ppm): 1.18 {3H, s), 2.41 (1H, d,
J=13.8Hz), 2.56 (1lH, d, J=13.8Hz), 2.67-2.80 (2H, m)
2.85-2.96 (2H, m), 3.13-3.25 (4H, m), 4.03 (2H,s) 6.83-

6.93 (2H, m), 7.07-7.17 (2H, m), 8.C7 {(lH, s).

Reference example 7

Preparation of (S)-2-[4-(4-trifluoromethoxyphenyl)

piperazin-l-ylmethyl]-2-methyl-6-nitro-2, 3-

dihydroimidazol[2,1-bloxazole

Under ice-cooling condition, te THF {150 ml)

solution of (8)-1-{2-chleoro-4-nitroimidazol-1-yl)-2-
methyl-3-[4-{4-triflucrcmethoxyphenyl)piperazin-1-
yvllpropan-2-cl (5.85 g, 12.61 mM) cbtained in Reference
example 6, was added sodium hydride (0.76 g, 18.92 mM),
then the reaction mixture was heated and refluxed for 6

hours. The reactlion mixture was concentrated under a
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triflucromethoxyphenyl)piperazin-l-ylmethyl]-2-methyl-
6-nitro-2, 3-dihydroimidazc[2, 1-b]oxazole (2.58 g,

yield: 48%) of slightly vyellow solid.

10 Optical purity: 929.8% e.e.

fe],”™ = 8.80° (c: 1.000, CHCL,)

Melting point: 129 - 130°C.

Test example 1 (Antibiotic test by using an agar plate

dilution method)

15 Minimum inhibitory concentration of (S)-2-[4-

(d-trifluoromethoxyphenyl)piperazin-l-yl]methyl-2-
methyl-6-nitro-2,3-dihydroimidazo[2, 1-bloxazole
obtained in reference example 7 against strain of

Mycobacterium tuberculosis H37RV was determined by

20 using Culture medium 7H11 (manufactured by BBL Co.).

The above-mentioned strain was cultivated previcusly in
Culture medium 7HY9 (manufactured by BBL Co.}, the
number of living bacteria of the strain was counted

out, the culture medium was freeze-storaged at -80°C

25 was used, the final number of living bacteria was

adjusted to about 10° CFU/ml. Thus prepared culture

medium (5 pl) was inoculated on Culture medium 7H11
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orthoformatie (133 ml) and p- toluenesulfonlc acid
monohydrate (1.00 g) was stirred by heating at 140°C
for 2 hours. Reaction mixture was subjected to

distillaticn under a reduced pressure, there was

obtained N-(diethoxymethyl)imidazole (22.8 g, yield:

15 67.0%) as colorless oily product.

Boiling point: 106-108°C (at 1 torr).

Reference example 92
Preparation of Z-chloroimidazole

~{Diethoxymethyl)imidazole (50.0 g} was

20 dissoclved in tetrahydrofuran (200 ml}, to this sclution

was added dropwise n-hexane sclution (120 ml) of 2.6éM
n-pbutyllithium at lower than -35°C, next
tetrahyfrofuran soluticn (100 ml) of hexachlorocethane

(73.9 g) was adced dropwise. Reaction mixture was

25 allowed to stand at the same temperature for 5 minutes,

then temperature was rised, after being added 6N
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hydroxide, and extracted with ethyl acetate. The
organic layer was taken by separation, after being

10 dried over anhydrous magnesium sulfate, the sclvent was

removed by distillation to obtained a crude product.
This crude product was triturated with methylene
chloride, there was cbtained 2-chlorcimidazole (26.0 g,

yield: 85.0%) as pale brown solid product.

15 ‘'H-NMR (CDCl,) 6 (ppm): 10.64 (1H, bs), 7.05 (1H, s).

Reference example 10
Preparation of 2-chloro-4,5-diiodoimidazole
2-Chloroimidazole (5.13 g) was suspended in
water (150 ml), and an aquecus solution of 6N sodium
20 hydroxide (17 ml) was added. Next, ilodine (25.9 g) was
added and was stirred at a room temperature for 3
hours. After that, the reaction mixture was treated
with an aqueous solution of sodium sulfite, the
deposited matters were collected by filtration and
25 dried, there was obtained 2-chloro-4,5-diiodecimidazole
(16.4 g, vyield: 92.5%) as yellow sclid.

'H-NMR (DMSO-d,) & (ppm): 13.61 (1H, bs)
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5 sodium sulfite (20.2 g) were dissolved in 30% ethanol
(50 ml), the solution was heated and refluxed for 5
hours. Then the reaction mixture was concentrated, to
the residue thus cobtained was added water and the

deposited matters were collected by filtration, and was

10 triturated with diluted hydrochloric acid, there was

obtained Z-chloro-4-iodoimidazole (885 mg, yield:
19.5%) as pale brown solid product.

'"H-NMR (DMSO-d,} & (ppm): 7.34 (1H, s).

Reference example 12

15 Preparation of 2-chloro-5-iodo-4-nitroimidazcle

2-Chlcoro-4,5-diiodoimidazole (354 mg) was
suspended in concentrated nitric acid (d. 1.42) {5 ml),
under ice-cooling, concentrated sulfuric acid {1 ml}

was added, and was stirred at a room temperature for 15

20 hours. Reaction mixture was poured in ice-water, and

ammonia water was added to adjust pH 3, the deposited
matters were collected by filtration and dried, there
was obtained 2-chloro-5-iodo-4-nitroimidazole (222 mg,

yield: 81.2%) as yellow solid product.

25 EI (m/z) M'=273.
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5 ml), under ice-cooling, concentrated sulfuric acid (2.

ml} was added, and stirred at a room temperature for 6
hours. Then, the diposited matters were collected by
filtration, and dried, there was obtained 2-chloro-5-
iodo-4-nitroimidazole (348 ng, yield: 67.0%) as yellow

10 so0lid product.

Reference example 14
Preparation of 2-(4-nitrophenylthioc)imidazole
Acetonitrile (100 ml) suspension of 2-

mercaptoimidazele (5.0 g) and 4-chloronitrobenzene (8.
15 g}, potassium carbonate (8.3 g) was stirred under

refluxing for 1 day. The reaction mixture was poured

into ice-water. The deposited solid matters were

collected by filtration, washed with water and diethyl

ether. The thus obtainesed solids were dried, there was
20 obtained 2-(4-nitrophenylthio)imidazole (9.5 g, yield:

86%) as yellow powdery product.

'H-NMR (DMSO-d.) & (ppm): 7.22 {(2H, d, J=9.0 Hz), 7.34

{(2H, br.s), 8.14 (2H, d, J=9.0 Hz), 13.06 (1lH, br.s).

Reference example 15
25 Preparation of 2-(2-chloro-6-

nitrophenylthioc)imidazole

5

7
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collected by filtration, and washed with n-hexane. The

thus obtained solids were dried, there was obtained 2-
(2-chloro~6~nitrophenylthio)imidazole (2.4 g, yield:

94%) as yellow powdery product.

10 'H-NMR (DMSO-d,) & (ppm): 6.75 - 7.33 (lH, m), 7.64 ({(1H,

t, J=8.0 Hz), 7.87 (iH, dd, J=1.0, 8.0 Hz), 7.97 (1H,

dd, J=1.0, 8.0 Hz), 12.55 (1H, br.s).

Reference example 16

Preparation of 1-nitroc-2-(4-

15 nitrophenylthic)imidazole

Te chloroform (15 ml) suspension of 2-({4-
nitrophenylthioc)imidazole (1.0 ¢g) and tetra-n-
butylammonium nitrate (2.1 g) was added dropwise

chloroform (5 ml) solution of anhydrous trifluorcacetic

20 acid (1.3 ml) at -10°C, the reaction mixture was

stirred at the same temperature for 25 minutes. Ice-
water was added to the reaction mixture, after being
stirred for a while, dichloromethane was added, and the

dichloromethane layer was taken by separation, and

23 washed with water, an aquecus solution being saturated

with sodium hydrogencarbonate, and an agueous solution

being saturated with sodium chloride, then dried over
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()an %rdrlc())u/s& é%dl n(l)/g‘uE%a%:/egl'o The residue obtained by
removal of the solvent by distillation was purified by
use of a silica gel cclumn chromatoraphy (eluent: n-
hexane/ethyl acetate = 4/1), there was obtained 1-

5 nitro-2-(4-nitrophenylthio)imidazole (1.0 g, yield:
84%) as yellow powdery product.
'‘H-NMR (CDC1l,) & {ppm): 6.91 (1H, d, J=2.0 Hz), 7.82 (1H,
d, J=2.0 Hz), 7.84 (2H, d, J=8.8 Hz), 8.30 (2H, d,

J=8.8 Hz).

10 Reference example 17
Preparation of l-nitro-2-{2-nitrophenylthio)
imidazole
To chloroform (10 ml) suspension of 2-(2-
nitrophenylthioc)imidazole (500 mg) and tetra-n-

15 Dbutylammonium nitrate (1.0 g) was added anhydrous
trifluorcacetic acid (0.64 ml) at -20°C, then the
reacticn mixture was stirred at -10°C for 30 minutes.
To the reaction mixture was added ice-water, after
being stirred for a while, ethyl acetate was was added

20 and the organic layer was taken by separation. The
ethyl acetate layer was washed with water, an aqueocus
solution being saturated with sodium hydrogencarbonate
and an aqueocus solution being saturated with sodium
chloride, then dried over anhydrous sodium sulfate.

25 The residus cbtained by removal of the solvent by
distillation was purified by use of a silica gel column

chromatography (eluent: n-hexane/ethyl acetate = 13/7),
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To chloroform (10 ml) suspension of 2-(2-

chloro-6-nitrophenylthio)imidazcle

(500 mg)

and tetra-

n-butyl ammonium nitrate (893 mg) was added anhydrocus

trifluorocacetic acid (0.55 ml) at -20°C, then stirred

at -10°C for 3 hours.

reaction mixture,

ethyl acetate was added,

taken by separation.

washed with water,

with sodium hydroencarbonate,
saturated with sodium chloride,

anhydrous sodium sulfate.

Ice~water was added to the

and after being stirred for a while,

and the organic layver was

The ethyl acetate layer was

an aqueous solution being saturated

then dried over

The residue obtained by

an agueous solution being

removal of the solvent by distillation was purified by

use of a silica gel column chromatography

hexane/ethyl acetate = 13/7),
chloro-eé-nitrophenylthio)

vield:

‘H-NMR (CDC1,)

t,

J=8.0 Hz),

—l-nitroimidazole

85%) as yellow powdery product.

{eluent:

there was obtained Z2-

(506 mg,

o (ppm): 6.85 (1H, d, J=2.0 Hz), 7.60

7.74

(14, d, J=2.0 Hz),

7.80

(1H, dd,

n—

(2-

(lE,
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pcl@ﬂO@@A&f()-'\cl@ﬂO%&f()-'qcl@ﬂO%il&f() ZiG}
1'Qﬂ&4HHMiﬁdphd&§LHHﬁ%(ﬁmf@éwﬁﬁé)t5N51£@@pﬁaé)a&ded
F1109%SwWS&' () -Y 109%&' () - }[<eZ L4109 ()-!*$
10%RdDurd Gdride (90 mg) at 0°C, then reaction mixture
109&(&7()-910%&'()-910%@&7()-!910%&'()-,NIbC
1! WEYE H()rr@0%k @) nwoh0 tinperature for 30 minutes.
10f 810%&' () -f8109X& ()-610%& ()- #dBbC
1! WENRTO eig g oRLEGY@ 8L Mo €90 iiyxture to 0°C,

109& () -V=10% () - W\MEbC 1"'"C10%&f()
101 0 AgE) - h YA TET@ XA AR Vo T HY 1 06! 14 =Doe g 0 2elvgiEpEL onate

(618 mg) was added and stirred at a room temperaure for
3.5 hours. Water and ethyl acetate were added to the
reaction mixture, the organic layer was taken by
separation. The ethyl acetate layer was washed with

15 water and an aqueocus solution being saturated with
sodium chloride, then dried over anhydrous sodium
sulfate. The residue obtained by removal of the
solvent by distillation was purified by use of a silica
gel column chromatography (eluent: dichlomethane/ethyl

20 acetate = 17/3), there was obtained (R)-1-{Z2-methyl-2-
oxiranylmethyl)-2-(4-nitrophenylthic)imidazcle (604 mg,
yvield: 91%) as vellow oily product.
"H-NMR (CDCL,) & (ppm): 1.21 (3H, s), 2.52 (1H, d, J=4.3
Hz), 2.e3 (1H, 4, J=4.3 H=z), 3.98 (1H, d,J=14.8 Hz),

25 4.39 (1H, d, J=14.8 Hz}, 7.21 {(2H, d, J=9%.0 Hz), 7.32
(14, d, J=1.3 Hz), 7.34 (1H, J=1.3 Hz), 8.10 (2H, d,

J=9.0 Hz).
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107GHEXXY: 4/ 10! % 109%& ()-, 146@ ()-1,
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10: 1 109& () - 10 Bviovaer () LAl db&! (5 23R 6808 - 2Togk
: g)?)?&' ()%E!vm & (}3“{}110”%1?30 03/5.’@5JO m%fy&af)a%%fy&' ($7v

1Odﬁé§gélc clef Jundecene- 8 1), reaction
100]| " 10%&'83 Dlo%&'() mMLO%& () - 1OA&'() 9810%& ()-I

10%E (thrreDads /stirred for 1 hour under refluxing. The
100) 10%&' ()-9' 109& ()-940%& ()-$10%& ()-3"g 109%& () -
GClA%K i([Jue faEdined by concentration was purified by use
100410%&' ()-310%& ()-)110%& ()- @i 109%& ()-V-10%& () -
| +20%& EpdikCsilica gel column chromatography {eluent:
10 dichloromethane), the thus obtained sclid was
recrystallized from dichlecromethane-~tert-butylmethyl
ether, there was obtained 1-(2-cyanoethyl)-2-(4-
nitrephenylthic)imidazole (454 mg, vyield: 74%) as
colorless granular product.
15 *'H-NMR (CDCl,) & (ppm): 2.72 (2H, t, J=6.8 Hz), 4.35 (2H,
t, J=6.8 Hz), 7.20 (2H, 4, J=9.0 Hz), 7.34 (1H, d,
J=1.3 Hz), 7.38 (iH, d, J=1.3 Hz), 8.13 (2H, d, J=9.0

Hz) .

Reference example 21
20 Preparaticn of 3-{4-trifluorcomethylphenyl)-2-
propenyl (S)-4-{3-[4-nitro-2-{4-
nitrophenylthio)imidazel-1-yl]-2-hydroxy-2-
methylpropyl}lpiperazine-l-carboxylate
N,N-Dimethylformamide {0.5 ml) sclution of
25 (R)-1-(2-methyl-2-oxiranylmethyl)-4-nitro-2-(4-

nitrophenylthio)imidazole (100 mg) and 3-(4-



10910%&' ()-109& ()-010%& ()- @O0%&' ()-v 10 10
@ @ 070w ()-La hdEbC 1010% () - YI0%' () - p10%& () -
109 ()- 10% ()-010% () - h9AMEbC 10P" 109& () - f
109 () -mlO%& ()-10%&k ()-109%& ()-!10%& ()- |}dEbC
10s- 109%&' () - +109%& () -
109&' ()-' F10%&' () - &MLO%&' () -94710%& () -} OAndEbC
10810%& ()-610%& ()-4yl0%& ()-3@0%& ()-F1109%& ()-\/pl
o0& ¥y L Hb@%%fmﬁ/&hﬂyilf#:[éw&rey-eayécy&leﬁx@fe%@-(l)—- v
10 10 10:\109& ()-. .=l aBbC 109 10%& () - "W () -&
10982 15 2¥ HhdoR 89%/ Iﬂ‘igfi/&a?) ?§i6§ﬁ§( )Q‘?t?%ﬁ%%b%‘j@ 1 day.
1034100 (1222 1006 )1 109 (1 LI the reaction
10), L109& () -s- 109 ()= +10%& -} 0%&'_()-' .
LML) 55 P 008 (MO hen oy separation.
40 % (J1 4 & (9= 0% ( ),z o9& C)-[A %?
10! 100/&9]’()%)%‘51%%%( ?3?%%!? & tlﬁl’?g! %!Qfoé}&{ frggd an
' 109 ddud | JOMefod )sd (ke OFRCHLOLLE with sodium chloride,
109&" () -3P10%& ()-!'8) 10%4.L& ()-T'Q
10%ndn) -dr 1M 4 1 -3 A vd P &s bH1 IREEGIEREe. The residue
obtained by removal of the solvent by distillation was
purified by use of a silica gel column chromatography
10 (eluent: dichleromethane/methancl = 50/1 to 30/1) and =a
basic silica gel celumn chromatography (eluent:
dichlomethane), there was obtained 3-{4-
trifluoromethylphenyl)-2-propenyl (S)-4-{3-[4-nitro-2-
(d-nitrophenylthio}imidazol-1-yl]-2-hydroxy-2-
15 methylpropyl]lpiperazin-l-carboxylate (173 mg, yield:
90%) as pale yellow amcrphcous product.
'"H-NMR (DMSO-d,) & (ppm): 1.01 (3H, s), 2.25-2.64(6H, m),
3.15-3.50 (4H, m), 4.12 (1H, d, J=14.0 Hz), 4.35 (1H,
d, J=14.0 Hz), 4.71 (2H, d, J=5.3 Hz}, 5.00 {lH, s),
20 6.55 (1H, td, J=5.3, 16.0 Hz}), 6.74 (1H, d, J=16.C Hz),
7.49 (2H, &, J=9.0 Hz) 7.69 (4H, s), 8.18 (2H, d, J=9.0

Hz), 8.55 (1H, s).

Reference example 22
Preparation of 3-(4-trifluoromethylphenyl)-2-
25 propenyl (S)-4-{3-[4-nitrc-2-(2-
nitrophenylithio}imidazol-1-y1]l-2-hydroxy-2-

methylpropylipiperazin-l-carboxylate
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103 0% {(d et]kﬂ%& e(&étgég@-()t/&é)a(@&é@(y@o(ihe reaction
p10% () - L0% ()-u} 5dEFE 10! GBF10%& ()- 3" 109%&' () - f
10%R { D AO Y& ) -clOPAk {9 - 1098 (YaSMEEER by separation.
10! G/ MLOY&’ () - S- 1O%& () - +f
109« )eQro M0 %R of Dt arliORe f )wBA O8RS 3 d Ly 7B8AdEaLter10an
10: 310%& () - 810%& ()- 6@O0%& ()- 4f 10%& ()- 3
10%RINcU)sl BRI H(D)orD b ixXs /saturated with sodium chloride,

r 1 day

10 then dried over anhydrcus sodium sulfate. The residue

obtained by removal of the solvent by distillation was
purified by use of a thin layer chromatography ({(eluent:
dichlcromethane/methancl = 30/1), there was cbtained 3-

(4~trifluoromethylphenyl)-2-propenyl (S}-4-{3-[4-nitro-

15 Z-(2-nitrophenylthio)imidazol-1-yl]-2-hydroxy-2-

methylpropyllpiperazin-l-carboxylate (86 mg, yield:
87%) as yellow amorphcous product.
'"H-NMR (CDC1l,) & (ppm): 1.08 (3H, s), 2.29 (1H, d, J=14.0

Hz), 2.40-2.71 {(5H, m, including 2.44, d, J=14.0 Hz),

20 3.20 (1H, br.s), 3.50 (4H, br.s), 4.09 (2H, s), 4.77

25

(2H, d, J=6.0 Hz), 6€.39 (1H, td, J=6.0, 16.0 Hz), 6.65
(1H, 4, J=16.0 Hz), 6.96 (1H, dd, J=1.0, 8.0 Hz), 7.39
(lH, dt, J=1.0, 8.0 Hz), 7.46-7.53 (3H, m, including
7.49, 4, J=8.0 H=z), 7.58 (ZH, d, J=8.0 Hz), 8.27 (1H,

dd, J=1.0, 8.0 Hz), 8.30 (1lH, s).

Reference example 23

Preparation of 3-(4-trifluoromethylphenyl)-2-



10L" 109%& ()-0c 310%&' ()-sy 109 ()-VclO%&' () -
. . L109%&' ()-109%&' ()- 10+bdE:/ 10910%& ()-J 10%& () -
109%&' ()-V10%&' ()-V10%&' ()-0610%& ()- @aB:/
10" 10%&' ()-9d0%& ()-'!'d! 109%%$& () -,
10%&'()-\10%&'()-9VC }O%&'()-B%)'V mn o p dYNC 10 10
10 106CLO% () - 4) 109%& () - 9- 169 () -] P+ 109%& () -
109 OB Sy LN 3022008 e o teponpapsig o)
4-nitroimidazol-1-yl]-2-hydroxy-2-
methylpropyllpiperazin-l-carboxylate
N, N-Dimethylformamide (0.25 ml) solution of
5 (R)-2-{2-chloro~6~nitrophenylthio)-1-(2-methyl-2-
oxiranylmethyl)-4-nitroimidazole (55 mg) and 3-(4-
trifluoromethylphenyl)-2-propenyl piperazin-1-
carboxylate (51 mg) was stirred at 60°C for 1 day. To
the reaction mixture was added water and ethyl acetate,
10 the organic layer was taken by separaticon. The ethyl
acetate layer was washed with water and an agqueous
sclution being saturated with sodium chloride, then
dried over anhydrous sodium sulfate. The residue
obtained by removal of the solvent by distillation was
15 purified by use of a thin layer chromatography (eluent:
dichloromethane/methancol = 30/1), there was cbtained 3-
{(4-triflucromethylphenyl)-2-propenyl (3)-4-{3-[2-(2-
chloro-6-nitrophenyithio)-4-nitroimidazel-1-y1l]-2-
hydroxy-2-methylpropyllpiperazin-l-carboxylate (91 mng,
20 yleld: 87%) as yellow amorphous product.
'"H-NMR (CDCI,) 8(ppm): 1.20 (3H, s), 2.42 (1H, 4,
J=14.0 Hz), 2.48-2.77 (5H, m, including 2.52, d, J=14.0
Hz) 3.10 (1H, br.s), 3.55 (4H, br.s), 4.13 (1H, d,
J=14.5 Hz}, 4.24 (1H, d, J=14.5 Hz), 4.78 (2H, d, J=6.0
25 Hz), 6.4C (1H, td, J=6.0, 16.0 Hz), 6.66 (1lH, d, J=16.0
Hz), 7.46 (1H, t, J=8.0 Hz), 7.49 {(2H, d, J=B8.0 Hz),
7.58 (2H, d, J=8.0 Hz), 7.67 (1H, dd, J=1.0, 8.0 Hz),

7.80 (1H, dd, J=1.0, 8.0 Hz), 7.97 {(1H, s).
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propenyl (3)-4-{3-{4-nitroc-2-{4-
nitrobenzenesulfonyl)imidazeol-1-y1]-2-hydroxy-2-
5 methylpropyl]lpiperazin-l-carboxylate
N,N-Dimethvlformamide (0.18 ml) sclution of
(R)-1-(Z-methyl-Z2-oxiranylmethyl)-4-nitro-2-(4-
nitrobenzenesulfonyl)imidazole (36 mg) and 3- (4-
trifluoromethylphenyl)-2-propenyl piperazin-1-

10 carboxylate (34 mg) was stirred at 60°C for 1 day. To
the reaction mixture was added water and ethyl acetate,
the organic layer was taken by separation. The ethyl
acetate layer was washed with water and an agqueous
solution being saturated with sodium chloride, then

15 dried over anhydrous sodium sulfonate. The residue
obtained by removal of the solvent by distillation was
purified by use of a thin layer chromatography {(eluent:
dichloromethane/methanol = 30/1), there was obtained 3-
(d—trifluoromethylphenyl)-2-propenyl (8)-4-{3-[4-nitro-

20 2-{4-nitrobenzenesulfonyl)imidazol-1-ylj-2-hydroxy—-2-
methylpropyllipiperazin-l-carboxylate (45 mg, yield:
67%) as pale yellow amorphous product.

'"H-NMR (CDC1,) 8(ppm): 1.21 (3H, s), 2.44 (1H, d,
J=14.0 Hz), 2.53-2.81 (5H, m, including 2.62, d, J=14.0
25 Hz) 3.40 (iH, br.s), 3.56 (4H, br.s), 4.54 (2H, s),

4.79 (24, d, J=6.0 Hz), 6.40 (1H, td, J=6.0, 16.0 Hz),

&.66 ({1H, d, J=16.0 Hz), 7.49 (2H, d, J=8.0 Hz), 7.58
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Reference example 25

Preparation of 3-{4-triflucromethylphenyl)-2-

propenyl (S)-4-(Z2-methyl-6-nitro-2,3-

dihydroimidazo[2,1-b]loxazeol-2-ylmethyl)piperazin-

l-carboxylate

To N,N-dimethylformamide {1 ml) solution of

3-{4-trifluoromethylphenyl)-2-propenyl (S)-4-{3-[4-
nitro~2-{4-nitrophenylthio)imidazol~1-yl]-2-hydroxy-2-
methylpropyllpiperazin-l-carboxylate (100 mg) was added
sodium tert-butoxide (19 mg) at 0°C, and stirred at the
same temperature for 20 minutes. To the reaction
mixture was added water and ethyl acetate, the organic
layer was taken by separation. The ethyl acetate layer
was washed with an agueous solution of 5% potassium
carbeonate, water, and an aquecus sclution being
saturated with sodium chloride, then dried over
anhydrous sodium sulfate. The residue obtained by
removal of the solvent by distillation was purified by
use of a basic silica gel chromatography {(eluent:

dichloroethane/ethyl acetate = 9/1) and a slica gel
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Preparation of 3-(4-trifluoromethylphenyl)-2-
propenyl (S)-4-(Z2-methyl-6-nitro-2, 3-
dihydroimidazo{2,l-bloxazol-Z2-ylmethyl)piperazin-
l-carboxylate
To N,N-dimethylformamide (0.9 ml) solution of
3-(4-trifluoromethylphenyl)-2-propenyl (5)-24-{3-[4-
nitro~2- (2-nitrophenylthio)imidazol-1-yl]-2-hydroxy-2-
methylpropyllpiperazin-l-~carboxylate (89 mg) was added
sodium tert-butoxide (16 mg) at 0°C, and stirred at the
same temperature for 30 minutes. Tc the reaction
mixture was added water and ethyl acetate, the corganic
layer was taken by separation. The ethyl acetate lavyer
was washed with an aguecus solution of 5% potassium
carbonate, water, and an agueous solution being
saturated with sodium chloride, then dried over
anhydrous sodium sulfate. The residue obtained by
removal of the solvent by distillation was purified by
use of a thin layer chromatography {eluent:

dichloromethane/ethyl acetate/methancl = 15/15/1),

there was obtained 3-({4-trifluocromethylphenyl)-2-
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l-carboxylate

To N,N-dimethylformamide (0.9 ml) solution of
3-(4-trifluocromethylphenyl)-2-propenyl (S)-4-{3-[2-(2-
chloro-6-nitrophenylthio)-4-nitroimidazol-1-yl]l-2-
hyvdroxy-2-methylpropylipiperazin-l-carboxylate (89 mg)
was added sodium tert-butoxide (1€ mg) at 0°C, and
stirred at the same temperature for 30 minutes. To the
reaction mixture was added water and ethyl acetate, the
organic layer was taken by separation. The ethyl
acetate layer was washed with an aguecus solution of 5%
potassium carbonate, water, and an agqueous solution
being saturated with sodium chloride, then dried over
anhydrous sodium sulfate. The residue obtained by
removal of the solvent by distillation was purified by
use of a thin layer chromatography (eluent:
dichloromethane/ethyl acetate/methanol = 15/15/1)},
there was obtained 3-{4-trifluocromethylphenyl)-2-
propenyl (3)-4-(2-methyl-6-nitro-2, 3-
dihydreimidazo[2,l-bloxazol-2-ylmethyl)piperazin-1-

carboxylate (32 mg, yield: 51%) as pale yellow
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I8p! 10%&' ()- Yo N,N-dimethylformamide (0.5 ml) solution of
3-{d4~-trifluoromethylphenyl) -2-propenyl (5)-4-{3-[4-
nitro-2-(4-nitrcocbenzenesulfonyl)imidazcl-1-yl]-2-

10 hydroxy-2-methylpropyllipiperazin-l-carboxylate (45 mg)
was added sodium tert-butoxide (8 mg) at 0°C, and
stirred at the same temperature for 30 minutes. To the
reaction mixture was added water and ethyl acetate, the
organic layer was taken by separation. The ethyl

15 acetate layer was washed with an aqueous solution of
5%-potassium carbonate, water, and an agueous scluticn
being saturated with sodium chloride, then dried over
anhydrous sodium sulfate. The residue obtained by
removal of the sclvent by distillation was purified by

20 use of a thin layer chromatcgraphy (eluent:
dichloromethane/ethyl acetate/methanol = 15/15/1),
there was obtained 3-{4-trifluoromethylphenyl)-2-
propenyl (S)-4-(Z2-methyl-6-nitro-2,3-dihydroimidazo-
[2,1-bjoxazcol-2-yImethyl)piperazin~l-carboxylate (13

25 mg, yield: 39%) as pale yellow amorphous product.

Reference example 29
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condition, sodium hydride {86 mg) was added, the
reaction mixture was stirred at 70-75°C for 20 minutes.
The reaction mixture was ice-cooled, a solution
prepared by dissolving (R})-Z-bromo-4-nitro-1-{({Z2-methyl-
2-oxiranylmethyl)imidazole (720 mg) prepared in example
6 in N,N-dimethylformamide (3 ml) was added and stirred
at 70-75°C for 20 minutes. The reaction mixture was
turned back to a room temperature, ice-water (25 ml)
was added, and extracted 3 times with dichloromethane
(50 ml). The organic layers were combined, after being
washed with water 3 times, the crganic layer was dried
over anhydrous magnesium sulfate. After being
filterated under a reduced pressure, the filtrate was
concentrated, and the cbtained residue was purified by
use of a silica gel cclumn chromatography (eluent:
dichloromethane/ethyl acetate = 3/1). Recrystallized
from ethyl acetate/diiscpropyl ether, there was
obtained (R}-2-methyl-&é-nitro-2-{4-[4-
trifluoromethoxyphenoxy)piperidin-1-yllphenoxymethyl} -
Z2,3-dihydroimidazo{2,l-bloxazole (343 mg, vyield: 33%)

as pale yellow powder product.
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5 Mixture of (R)-Z2-bromo-4-nitrco-1-{(Z-methyl-2-

oxiranylmethyl)imidazole (2.04 g) prepared in example
6, 3-({4-triflucromethylphenyl)~-2-propenyl piperazin-1-
carboxylate (2.69 g) and N,N-dimethylformamide (10 ml)
was stirred at 50°C for 20 hours. The reaction mixture
was turned kback toc a room temperature, water (45 ml)
was added, then extracted twice with ethyl acetate (15
ml). The organic layers were combined together, washed
with water 3 times, dried over anhydrous sodium
sulfate. Afer being filtrated under a reduced
pressure, the residue thus obtained was purified by use
of a silica gel column chromatography {(eluent: n-
hexane/ethyl acetate = 1/2), there was obtained 3-(4-
trifluoromethylphenyl)-2-preopenyl (8)-4=[3-{Z2-bromo-4-
nitroimidazol-1-yl)-Z-hydroxy-2-methylpropyllpiperazin-
l-carboxylate (3.77 g, yield: B84%)

'"H-NMR (CDC1,)8(ppm): 1.16 (3H, s), 2.36 (1H, d,

J=14.0 Hz), 2.43-2.76 (5H, m), 3.21 {lH, s), 3.41-3.57
(4H, m), 4.01 (2H, s), 4.78 (2B, dd, J=1.0 Hz, 6.1 Hz},

6.29-6.43 (14, m), 6.66 (1H, d, J=16.0 Hz), 7.48 (2H,

25 d, J=8.3 Hz), 7.58 {(2H, d, J=8.3 Hz}), 8.10 (1H, s).

(2) Preparation of 3-{4-trifluoromethylphenyl)-2-
propenyl (8)-4-{2-methyl-6-nitro-2,3-

dihydroimidazco[2,1-b]loxazol-Z2-ylmethyl)piperazin-
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added, the reaction mixture was stirred at the same
temperature for 1.5 hours. Ethyl acetate (3.5 ml) and
water (24.5 ml) were added to the reaction mixture, and
stirred for 30 minutes. Separated out crystals were
collected by filtration, then washed with water. The
crystals were purified by use of a silica gel column
chromatocgraphy {(eluent: ethyl acetate).
Recrystallized from 2-propanocl/water, there was
obtained 3-(4-triflucromethylphenyl)-2-propenyl (S)-4-
(2=-methyl-6-nitro-2,3~dihydroimidazo(2,1-bloxazol-2~
ylmethyl)piperazine (Z2.07 g, yvield: &8%) as pale

vellow powder product.

Reference example 31

Peparation of (R)-{-)-1-(tert-

butylmethylsilanyloxy)~3-chloropropan-2Z-ol

To N,N-dimethylformamide (40 ml) solution of

(Ry—={-)~-3-chloro~1,2-propanediol (7 g}, under ice-
cooling and stirring condition, were added tert-
butyldimethylchloresilane (10.6 g) and imidazole (5.2
g), then stirred at a room temperature overnight. Ice-

water (120 ml) was added to the reaction mixture, and
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then dried over anhydrous magnesium sulfate. After
being filtrated under a reduced pressure, the filtrate
was concentrated, there was obtained (R}-(-)-l1-({tert-
butyldimethylsilanyloxy)-3-chloropropan-2-ol (13.24 g,
yield: 92.4%) as colorless liquid product.
'H-NMR (CDCl,) &(ppm): 0.09 {eH, s), 0.91 (8K, s),
3.75-3.62 {2H, m), 3.67-3.72 (2H, m), 3.81-3.89

(1H, m).

Reference example 32

Preparation of 1-(tert-butyldimethylsilanylcxy)-3-

chleoro-2- (tetrahydrepyran—-2-yloxy)propane

(R)-{-)-1-(tert-Butyldimethylsilanyloxy)-3-

chloropropan-2-o0l (11.19 g) prepared in reference
example 31 was dissolved in dichloromethane (20 ml),
then 3,4-dihydro-2H-pyran {(5.87 ml) and pyridinium p-
toluenesulfonate (catalytic amount) were added, then
the reaction mixture was stirred at a rcocom temperature
overnight. The reaction mixture was concentrated under
& reduced pressure, the residue was purified by use of
a silica gel column chromatography (eluent: n-
hexane/ethyl acetate = 20/1}, there was cbtained 1-(t-
butyldimethylsilanyloxy)-3-chloro-2-(tetrahydropyran-2-
vlioxy)propane (14.14 g, yield: 592.0%) as colorless

liguid product.
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2-bromo-1-[3-hydroxy-2-{tetrahydropyran-2-
yloxy)propyl]-4-nitro-1H-imidazole (8.51 g) prepared in
example 29 was added sodium hydride (1.07 g) under ice-
cooling and stirring condition, then the reaction
mixture was stirred at a room temperature for 3 hours.
Ice-water was added to the reaction mixture, then
extracted twice with ethyl acetate (200 ml), and the
extract was washed with an aqueous solution being
saturated with sodium chloride, then dried over
anhydrous magensium sulfate. After being filtrated
under a reduced pressure, the filtrate was concentrated
under a reduced pressure. The residue thus obtained
was purified by use of a silia gel column chromatogaphy
(eluent: dichloromethane/ethyl acetate = 10/1),
crystallized from dichloromethane-diisopropyl ether,
there was obtained (3R)-tetrahydropyranyloxy-6-nitro-
2H~3,4-dihydro[2,1-b]imidazopyran (3.3 g, yield: 50%)

as white powdery product.

Example 8
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1088404 ion of sodium hydrogencarbonate, then was turned
back to acidic ky adding hydrochloric acid, the
separated 2-chloro-4-nitroimidazole (137 mg) was

10 collected by filtraticn. The filtrate was extracted
with ethyl acetate-methanol, the solid matter obtained
from the organic layer was triturated with diethyl
ether, 2-chloreo-4-nitroimidazole (103 mg} was cbtained.
The sum of 240 mg (yield: 81.32%) of Z2-chloro-4-

15 nitroimidazole was obtained as colcorless solid product.

H-NMR (DMSO-d,) 8{ppm): 8.44 (iH, s), 14.19 (1H, bs).

Example 9
Preparation of 2-chlorc-4-nitreoimidazole
Z2-Chloro-5-iocdo~4-nitroimidazcle (273 mg) was

20 dissolved in ethanol (5 ml), then triethylamine

(420 pl) and 10% palladium-carbon (27 mg; were added,

the reaction mixture was subjected teo hydrocgenation at

a rocom temperature under normal pressure for 3 hours,

there was obtained Z-chloro-4-nitrcimidazole (124 mg,
25 yield: 84.1%) as colorless solid product.

'H-NMR (DMSO-d,) &(pom): 8.44 (1H, s), 14.15 (1H, bs).
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a room temperature under normal pressure for 5 hours,

there was obtained 2-chloro-4-nitroimidazole (123 mg,

yield: 83.4%) as colorless solid product.

10 'H-NMR (DMSO-d,) &(ppm): &.44 (1H, s), 14.19 (1H, bs).

Example 11
Preparation of 2-chlorc—-4-nitroimidazole
2-Chloro-5-iodo-4-nitroimidazole (545 mg) was

dissolved in ethancl (10 ml), then triethylamine

15 (840 pl) and 10% palladium-carbon (54 mg) were added,

the reaction mixture was subljected to hydrogenation at
hydrcgen pressure of 4 kg/cm? by use of Pearl reduction
equipment, there was obtained 2-chloroc-4-nitrcimidazole

(246 mg, vyield: 83.4%) as colorless solid matter.

20 ‘'H-NMR (DMSO-d,) &(ppm): 8.44 (1H, s), 14.19 (1H, bs).

Example 12
Preparation of Z2-chloro-4-nitroimidazole
2-Chlcro-5-icdo~4-nitroimidazole (273 mg) was

suspended in 1,4-dioxane (5 ml), then tetra-n-butyl

25 ammonium borchydride (515 mg) was added, the reaction

mixture was heated and refluxed for 10 hours. Then
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The filtrate was extracted with ethyl acetate, the
separated matter obtained from the organic layer was
combined together with the previously cobtained solid
matter and purified by use of a silica gel column
chromatography (eluent: n-hexane/ethylacetate = 3/1 to
2/1), there was obtained 2-chloro-4-nitrecimidazole (107
mg, yvield: 72.5%).

'H-NMR (DMSO~d.) &(ppm): §8.44 (1H, s), 14.19 (1H, bs).

Example 13

Preparation of 4-nitro-2-{4-nitrophenylthio)

imidazole

Chlorobenzene (5 ml) sclution of l-nitro-2-

(4-nitrophenylthio}imidazole (250 mg) was stirred at
85-95°C for 20 minutes. The residue obtained by
concentration of the reaction mixture was purified by
use of a silica gel cclumn chromatography (eluent:
dichloromethane-dichlcromethane/methanol = 50/1) and a
thin layer chromatography (eluent:
dichloromethane/methancl = 10/1), there was obtained 4-
nitro-2-{4-nitrophenylthio)imidazole (108 mg, yield:
44%) as yellow powder product.
'H-NMR (DMSO-d,) &(ppm): 7.44 (2#, d, J=9.0 Hz), 8.18

(2H, d, J=9.0 Hz), 8.63 (1H, s), 14.24 (1H, br.s).
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2-{2-nitrophenylthio})imidazole (464 mg) was stirred at
70-80°C for 30 minutes. The residue obtained by
concentration of the reaction mixture was purified by
use of a silica gel column chromatography (eluent:
dichloromethane/ethyl acetate = 19/1), there was
obtained 4-nitro-2-{2-nitrophenylthio)imidazele (223
mg, yield: 45%) as yellow powder product.

'H-NMR (DMSO-d;) &(ppm): 6.94 (1H, dd, J=1.3, 8.0 Hz),
7.51 (1B, dt, J=1.3, 8.0 Hz), 7.67 (1H, dt, J=1.3, B.0
Hz), 8.31 (1H, dd, J=1.3, 8.0 Hz) 8.66 (1H, s,) 14.24

(1H, br.s).

Example 15
Preparation of 2-(2-chloro-6-nitrophenylthio)-4-
nitroimidazole

Chlorobenzene (6 ml) solution of Z2-(2-chlocrc-—

20 o6=-nitrophenylthio}-l-nitroimidazole (300 mg) was

stirred at 70-80°C for 30 minutes. The residue
obtained by concentration of the reaction mixture was
purified by use of a silica gel column chromatography

(eluent: dichlorcmethane/ethyl acetate = 19/1), there

725 was obtained 4-nitro-2-(Z2-chloro-6-

nitrophenylthio)imidazole (138 mg, yield: 46%) as
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5 Example 16

Preparaticon of (R)-1-{2-methyl-2-cxiranylmethyl)-
4-nitro-2-{4-nitrophenylthio)imidazole
4-Nitro-2-{4-nitrophenylthic)imidazole (500

mg) and N,N-dimethylformamide (1.6 ml) suspension of 2-
10 methyl-2-oxiranylmethyl (S)—-4-nitrcbenzenesulfonate
{513 mg), potassium carbonate (337 mg) and cesium
fluoride (57 mg) were stirred at a rcoom temperature for
1.5 days. Water and ethyl acetate were added to the
reaction mixture and the organic layer was taken by
15 separation. The ethyl acetate layer was washed with
water and an agueous solution being saturated with
sodium chloride, then dried over anhydrous sodium
sulfate. The residue obtained by removal of the
solvent by distillation was purified by use of a basic
20 silica gel column chromatcgraphy (eluent: n-
hexane/ethyl acetate = 13/7 to 11/9), there was

obtained {R)-1-(2-methyl~-2-oxiranylmethyl}-4-nitro-2-

els)

(A-nitrephenylthio)imidazole (456 mg, yield: 74%) as
pale yvellow powder product.

25 'H-NMR (CDCl.) &{ppm): 1.28 (3H, s), 2.54 (1H, d,
J=3.5 Hz), 2.72 (1H, d, J=3.5 Hz), 4.04 (1H, d,

J=14.5 Hz), 4.51 {1H, d, J=14.5 Hz), 7.42 (2H, d, J=8.0
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mg) and N,N-dimethylformamide (0.5 ml) suspension of 2-
methyl-2-oxiranylmethyl (S)-4-~nitrobenzenesulfonate
{11% mg), potassium carbonate (71 mg) and cesium
fluoride ({1l mg) were stirred at a rcom temperature for
10 3.5 days. Water and ethyl acetate were added to the
reaction mixture and the crganic layer was taken by
separation. The ethyl acetate layer was washed with
water and an aqueous solution being saturated with
sodium chloride, then dried over anhydrous sodium
15 sulfate. The residue obtained by removal of the
solvent by distillation was purified by use of a basic
silica gel column chromatography {(eluent: n-
hexane/ethyl acetate = 11/9 to 1/1}), then there was
obtained (R)-1-{Z-methyl-Z-oxiranylmethyl)-4-nitro-2-
20 {Z2-nitrophenylthio)imidazecle (102 mg, yield: 78%} as
yellow powder product.
'"H-NMR (CDC1,) &(ppm): 1.26 (3H, s), 2.54 (1H, d,
J=4.0 Hz), 2.72 (1H, d, J=4.0 Hz}, 3.928 (1lH, d, J=14.5
Hz), 4.51 (1H, d, J=14.5 Hz), 6.95 (1H, dd, J=1.0, 8.0
25 Hz), 7.40 (1H, dt, J=1.0. 8.0 Hz}, 7.51 (1lH, dt, J=1.0,

8.0 Hz), 8.14 (1H, s), 8.29 (1H, dd, J=1.0G, 8.0 Hz).




10}[MP1 10 10 10! @-! 10%& ()-J! GO- ! 109& ()- J#

Q@ @ o ()i~ 100 ()-110% ()-9vrg) A<Ml
101 8! 109 () -p6 10%& ()-p!\ 6
10% () - pO! 10% () - ! 0! 10% () - 10% () - ghv<}[ MP1 10 10
10TV 1 1 10%& () - 1 @i 109 () -1 1098& () -S! Us! 109 (
)-SI 109% ()-p, 5}A?2MP1 109S 109 ()-c ! 10%& ()-!c
1g%-g )-159*100/&' ()-9P10%: () - 10%& () - 5i ELaBMP1
10% 100& ()- ! 10% ()-1U 10% | & ()-910%: () -
10" 10 CFIAROHETD) L0 137 13 TP Erophenylenio) -
RN ko U
008 () 1103 .
109868’ (g-| é& s Cé@%% K féhq/b}g)?aé?lﬁny&lt&}e}’d 7™15590

10 1OXU& O =) [(171%:
5 1 ethylf d
10161608 () "S- Y 16580avE () -SH lylofér%eimb % {10087

Y& SHEO YU & 4o
10! SEP‘%O%Q%O%E}“ %t% %%l lz(lgo%wwlﬁ&lh&e/& () - 1098

1098 10U B LOWMUE FOh=Y] <A1 Al , 1Pe {9+l @arbonate (71
10%98& ()-p! 109 ()-p! @LO099B& ()-p g 10 & ()-'# ¢
100K a0 - UK US4 1 11 Q8D/&( (1) 1k e -skO0Rfe | )at a room
10$($( 10%($(
temperature for 3.5 days. Water and ethyl acetate were
10 added te the reaction mixture and the organic layer was
taken by separation. The ethyl acetate layer was
washed with water and an agqueous solution being
saturated with sodium chloride, then dried over
anhydrous sodium sulfate. The residue obtained by
15 removal of the solvent by distillation was purified by
use of a basic silica gel column chrematography
(eluent: n-hexane/ethyl acetate = 11/9 to 1/1}), then
there was obtained (R)-2-{(2-chloro-6-nitrophenylthio}-
1-(2-methyl-Z-oxiranylmethyl)-4-nitroimidazole (85 mg,
20 vyield: 61%) as yellow powdery product.
'"H-NMR (CDCl,) S8(ppm): 1.43 (3H, s), 2.56 (1H, d, J=4.0
Hz), 2.76 (1H, d, J=4.0 Hz), 4.20 (1H, d, J=15.0 Hz),
4.53 (1H, &, J=15.0 Ez), 7.47 (iH, t, J=8.0 Hz),7.68
{14, dd, J=1.0. 8.0 Hz), 8.82 (1H, dd, J=1.0, 8.0 Hz),

25 7.87 (1H, s).

Example 19

Preparation of (R)-1-(Z2-methyl-Z-oxiranylmethyl)-
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basic silica gel column chromatography (eluent:

U'I

dichloromethane) to obtained crude product. To

10 dichloromethane (4 ml} sclution of this crude proeduct
was added m-chloroperbenzoic acid (110 mg) at 0°C, then
stirred at a room temperature for 1 day. This reaction
mixture was treated by use of a basic silica gel column
chromatography (eluent: dichloromethane), thus

15 obtained crude product was purified by use of a silia
gel column chromatography (eluent: n-hexane/ethyl
acetate = 1/1), there was obtained (R})-1-{2-methyl-2-
oxiranylmethyl)-4-nitro-2-(4-
nitrobenzensulfonyl)imidazole (85 mg, yield 77%) as

20 white powder product.
'H-NMR (CDCl,) &(ppm): 1.46 (3H, s), 2.56 (1H, d,
J=3.9 Hz), 2.80 (1H, 4, J=3.9 Hz), 4.43 (1H, d,
J=14.7 Hz), 5.03 (l1H, d, J=14.7 Hz), 7.94 (1H, s), 8.32

(2B, d, J=9.0 Hz), 8.46 (2H, d, J=9.0 Hz}.

25 Example 20
Preparation of 4-nitro-2Z2-{4-nitrobenzenesulfonyl)

imidazole
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mixture was added an agueous solution cf 5% sodium
hydrogensulfite, and stirred overnight. Water was
added, after being stirred vigorously, the insoluble
matters were collected by filtration. Thus cbtained
solid matters were washed with water, then the scolid
matters were dispersed and washed under refluxing
condition in methancl. The inscluble matters were
collected by filtration, thus obtained solid matters
were dispersed and washed under the condition similar
to the above conditicn in dichloromethane-methanol,
then dried, there was c¢btained 4-nitro-2-{24-
nitrobenzenesulfonyl)imidazole (919 mg: vyield 82%) as
white powdery product.

'H-NMR (DMSO-d,) &(ppm): 8.25 (2H, d, J=9.0 Hz), 8.48

(ZH, d, J=9.0 Hz), 8.538 (lH, s).

Example 21
Preparation of {(R}-1-{2-methyl-2-oxiranylmethyl)-
d-nitro-2-(4-nitrobenzenesulfonyl)imidazole
4-Nitro-2-(4-nitrobenzenesulfonyl)imidazole
(200 mg) and N,N-dimethylformamide (0.57 ml) suspension
of 2-methyl-Z-oxiranylmethyl (S)-4-

nitrobenzenesulfonate (183 mg), potasium carbonate (120
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'H-NMR (CDCl,) &(ppm): 1.46 (3H, s), 2.56 (1H, d,
15 J=3.9 Hz), 2.80 (1H, d, J=3.9 Hz), 4.43 (1H, d,
J=14.7 Hz), 5.03 (1H, d, J=14.7 Hz), 7.9%94 {14, s), 8.32

(ZH, d, J=9%.0 Hz), B8.46 (2H, d, J=8.0 Hz).

Example 22
Preparation of (R)-1-(2-methyl-Z2-oxiranylmethyl)-
20 d-nitro-2-{4-nitrophenylthio)imidazole
Tc chloroform (5 ml) sclution of (R)-1-(2-
methyl-2-oxiranyvimethyl)-2-(4-nitrophenylthio)imidazole
(200 mg) and tetra-n-butylammonium nitrate (230 mg) was
added anhydrous triflucrcacetic acid (0.11 ml} at
25 -20°C, and the reaction mixture was stirred at -20°C to
0°C for 7.5 hours. After being added 1IN sodium

hydroxide (2 ml) to the reaction mixture and stirred
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yellow amorphous product.

'H-NMR (CDC1;) 8(ppm): 1.28 (3H, s), 2.34 (1H, d,

J=3.5 Hz), 2.72 (1H, d, J=3.5 Hz), 4.04 (1H, d,
15 J=14.5 Hz), 4.51 (1H, d, J=14.5 Hz), 7.42 {2H, d,

J=9.0 Hz), 8.C7 (1H, s), 8.17 {2H, d, J=%.0 Hz).

Example 23
Preparation of (R}-1-({Z2-methyl-Z2-oxiranylmethyl)-
2-methylthio~4-nitroimidazole
20 To chlorcform (5 ml) solution of (R)-1-(2-
methyl-2-oxiranylmethyl)-2-methylthicimidazole (128 mg)
and tetra-n-butylammonium nitrate (230 mg) was added
anhydrous triflucrcacetic acid {0.11 ml) at
~20°C, and the reaction mixture was stirred at -20°C to
25 0°C for 5 hours. To the reaction mixture was added an
aqueous solution of 1N sodium hydroxide (2 ml}, after

being stirred for 30 minutes, ethyl acetate and water
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J=4.0 Hz), 2.73 {(3H, s,} 2.74 (1H, d, J=4.0 Hz), 3.92
(1H, d, J=15.0 Hz), 4.23 (1H, d, J=15.0 Hz), 7.85

15 (1H, s).

Example 24
Preparations of 1-(Z-cyanoethyl)-5-nitro-2-{4-
nitrophenylthio)imidazole and 1-(Z-cyanocethyl)-4-
nitro—-2-(4-nitrophenylthio)imidazocle
20 To chloroform solution of 1-(2-cyanocethyl)-2-
(A-nitrophenvylthio)imidazole (250 mg) and tetra-n-
butylammonium nitrate (333 mg)} was added anhydrous
trifluoroacetic acid {0.16 ml) at -10°C, then the
reaction mixture was stirred at 0°C for 6.5 hours. To
25 the reaction mixture was added 1N sodium hydroxide {2.4
ml), after being stirred for 30 minutes, ethyl acetate

and water, then the organic layer was taken by liquid
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10~~! 8F10%~& ()-! Ns-10%BHB& ()-= '\s-10%WBVB& ()-=
Ns 510%HE& 2(-)(4=nitrophenylthio) imidazeole (36 mg, yield:
12%) as yellow oily product and i-(Z-cyanoethyl)-4-
nitro-2-(4-nitrophenylthic)imidazole (29 mg, yield:
10%) as violet oily product.
(1) 5-Nitro compound: 'H-NMR (CDCl,) &(ppm): 2.99
(24, t, J=6.5 Hz), 4.82 (2H, d, J=6.5 Hz), 7.64

(24, d, J=%.0 Hz), 8.13 (1H, s), 8.24 (2H, d,

J=9.0 Hz).

(2} 4-Nitro compound: 'H-NMR (CDCl,) 8{ppm): 2.84
{2H, t, J=6.5 Hz), 4.43 (2H, t, J=6.5 Hz), 7.43
{2H, d, J=9.0 Hz), 8.09 (1H, s}, 8.21 (2H, d,
J=9.0 Hz).

Example 25

Preparaton of 4-nitro-2-(4-nitrophenylthio)-
imidazole
To tetrahydrofuran (1 ml) solution of 1-{2-
cyanoethyl)-5-nitro-2-{4-nitrophenylthio)imidazole (36
mg) was added 1,8-diazabicyclol[5.4.0]undecene-7 (0.02
ml) at a room temperature, and stirred at the same

temperature for 5 hours. To the reaction mixture were
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Example 20
15 Preparaton of 4-nitro-2-(4-nitrophenylthio)-
imidazole
To tetrahydrofuran (1 ml) solution of 1-(Z-
cyancethyl)-4-nitro-2-(4-nitrophenylthio)imidazecle (Z7
mg) was added 1,8-diazabicycle[5.4.0]lundecene-7 (0.02
20 ml) at a room temperature, and stirred at the same
temperature for 3 hours. To the reaction mixture were
added 1IN hydrochleoric acid (0.7 ml}, water and ethyl
acetate, then the crganic layer was taken by liquid
separation. The ethyl acetate layer was washed with
25 water and an agueous solution being saturated with
sodium chloride, then dried over anhydrous scdium

sulfate. The residue obtained by remcoval of the
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nitrobenzenesulfonate (142.4 g), potassium carbonate
(93.6 g} and cesium flucride {15.8 g) in N,N-
dimethylformamide (420 ml) was stirred at 35 - 40°C for
26 hours. The reaction mixture was poured into water
(1.2 liters) and extracted twice with ethyl acetate (1
liter}. Ethyl acetate layers were combined together,
after being washed twice with water (1.2 liters},
further washed with an aqueous solution being saturated
with sodium chloride {800 ml), then dried over
anhydrous magnesium sulfate. After being filtrated
under a reduced pressure, tThe filtrate was concentrated
under a reduced pressure. The residue thus obtained
was purified by use cof a silica gel column
chromatography {eluent: n-hexane/ethyl acetate = 1/1),

there was cbtained (S)-2-bromo-1-(2-methyl-2-
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15 Moving bed: n-hexane/ethanol = 4/1

Flow velocity: 1.0 ml/minute

Detection wave length: 254 nm.

Example 28
Preparaticn of 2-~bromo-1-[3-{t-
20 butyldimethylsilanyloxy)-2-({tetrahydropyran-2-
vloxy)propyl]-4-nitroimidazole
Z2-Bromo-4-nitroimidazole (7.63 g) and 1-
(tert-butyldimethylsilanyloxy)-3~-chloro-2-
(tetrahydropyran-2~yloxy)propane (12 g} were dissclved
25 in N,N-dimethylformamide {80 ml), then potassium
carbonate (6.6 g) and sodium icdide (6.3 g) were added

therete, and the reaction mixture was heated and




10986 1C 109B& ()-Y 109B& ()- 109B& ()-!N
109HH8 () -: 109B& () - V10UB& () - kl GaBMP1!'! 10%%
14109B& () -/ F109%& ()-/F109%& ()-- |
109B& ()-% 109B& ()-! @*10¥BB& ()-G-Ch@! 10%% !
109 ()-& 10% & ()- 10B 10B
10Bc: 109B& () -y8 109B& () - 610MB& () - C, YxY b@!
109! 109& ()-m_ 10% & ()-! % 10% %
10HAZTER Y ﬂd?%c & -« %%%& (§ %Lwa*}%p@i‘lo ml) was
O% 1109 10% & 10e! e!
10&C8FAN ﬁfé‘—a/‘*@ e (t)wj'rﬁeN‘Wli /@e%m&l (FERFREF 16020 M%) ¢ and

105%6%%5’ S s T8 e e ey =

G0 1)) Wi /@eaétoisaﬁe@mb%vw%w PhigTATe
() 1?%0\%&' %%oéi%@ %cﬁ )O\Jér ]E%{Q-ﬁh_@us magnesium sulfate.

10%%%&9@ ‘b@:!LQl ‘%1(])t *a%fe%EALPrH 1§ 10%educed pregsure, the
F109&& () - 0% & ()-vZ10% &' () -

10%@1&t6¢)at%0%a&, QorRE%0r& doa furttdE B!} 40981 0% &5 ) r 6.
10@6& ()-#/10% & ()-9-10% & ()-%10% & ()-9$!10% & () -
>Th%'kek@%&e(hbmﬂlnﬂﬁ%&dﬁ-ghﬁiﬁééﬁ(Byfd§§édﬁ(a sicha
10 10 :10% & ()-S nmeX9 >I'1% 109 ()-T! 8%
109©10c&1{nT ch%A& tO)rla@h0%e Yusliys) - | Nl 10%_e_ & () -!
yl 10% & ()-pi@_='111110% ()-pf10% & () 10_ 10
1010d1@h@W&m@)th#maa%&h(y)l R0 el 8 () p@hgoXeras! |
I @! 1090 () -! @! 109V W & ()-S!H10%& ()-!NS!10%_e_&
) - rbseipes &ﬁgrewpkﬁ|ﬂﬁd%@ uqﬂldlmethy151lanyloxy)

(tetrahydropyran-2-yloxy)propyl]-4-nitroimidazole

&

(12.6% g, yield: ©68.7%)

'"H-NMR (CDCl,) &{(ppm): 0.08 (3H, s), 0.01 (3H, s), 0.91
15 (4.5H, s), 0.93 (4.5H, s), 1.39-1.80 (6H, m), 3.35-4.45

(8.5, m), 4.65-4.68 (0.5H, m), 7.90 (0.5H, s), 8.01

(C.5H, s).

EI(m/z) M = 464

Example 29
20 Preparaticon of 2-bromo-1-[3-hydroxy-2-
(Cetrahydropyran-2-yloxy)propyl]-4-nitrecimidazole
To tetrahydrofuran (120 ml) scolution cf 2-
bromo-1-[3-{t-butyldimethylsilanyloxy)-2-
(tetrahydropyran-2-yloxy)propyl) ~4-nitroimidazole (12.7
25 g) prepared in Example 28, was added 1M tetra-n-
butylammonium fluoride tetrahydrofuran soluticn (30 ml)

under stirring and ice-ccoling condition, the reacticn
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15 (0.5H, s).

I{m/z) M" = 350

Example 30
Preparation of 1-{3-{(t-butyldimethylsilanyloxy}-2-

(tetrahydropyran-2-yloxy,propyl]-2-chloro-4-nitro-

20 imidazole

Similar to Example 28, the objective compound
was synthesized from 2-chloro-4-nitrcimidazole (2.1: g)
and l-(tert-butyldimethylsilanyloxy)}-3-chloro-2-

(tetrahydropyran-2-yloxy)propane (12 g), there was

25 obtained 1-[3-(tert~butyldimethylsilanyloxy)-2-

{tetrahydropyran-Z-yloxy}propyl]-2-chloro-4-

nitroimidazele (3.03 g, vyield: 74.3%) as colorless
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(tetrahydropyran-2-yloxy)propyl]l-4-nitrcimidazole
Similar toc Example 29, the objective compound
10 was synthesized from 1-[3-(t-butyldimethylsilanyloxy)-
2-(tetrahydropyran-2-yloxy)propyll-Z2-chloro-4-
nitroimidazole (3.03 g), there was obtained Z-chloro-1-
[3-hydroxy-2-{tetrahydropyran-Z2-yloxy)propyl] -4-
nitroimidazole (1.96 g, yvield: 89%) as colorless
15 1liquid product.
'H-NMR (CDCl,) &(ppm): 1.44-1.90 (6H, m), 3.37-4.25
(8.5H, m), 4.65-4.70 (0.5H, m}, 7.84 (0.5H, s), 7.97

{0.5H, s).
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[wherein R 1s a hydrogen atom, a lower alkoxy group-
substituted lower alkyl grcup, a phenyl-lower alkoxy
group-substituted lower alkyl group, a c¢yano group-
substituted lower alkyl group, a phenyl-lower alkyl

group which may have a lower alkoxy group as the

substituents in the phenyl ring, or a group cf the

formula -CH,R®; R® is a group of the following formula,

wherein R® is a hydrogen atom or a lower alkyl group;
is a halogen atom or a group of the formula -S(0),-R';
iz 0 or an integer of 1 or 2; and R* is a phenyl group

which may have 1 to 3 substituents, selected from the

X

n

group consisting of a nitrc group, a halogen atcem and a

lower alkyl group, in the phenyl ring; provided that
when ¥ is a halogen atom, then R should not be a

hydrogen atom], or a salt therecf.
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the general formula (3},

fwherein R* is a lower alkoxy group-substituted lower
alkyl group, a phenyl-lower alkoxy group-substituted
lewer alkyl group, a cyano group-substituted lower
alkyl greoup, or a phenyl-lower alkyl group which may
have a lcwer alkoxy group as the substituent in the
rhenyl ring; X* and X' are each a halogen atom], and
removing the R group from the obtained l-substituted-
4-nitroimidazole compound represented by the general

formula (la),
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by reducing a 4-nitroimidazole compound represented by

the general formula (4),

[wherein X* and X' are the each a halcgen atom].
4, A method for preparing a l-substituted-4-

nitroimidazole cecmpound represented by the general

sl

[wherein R*® is a group of the formula

formula (10},
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0).-R'; n is 0 or an integer of 1 or 2; R' is a phenyl
group which may have 1 to 3 substituents, selected from
the group consisting of a nitro group, a halogen atom
and a lower alkyl group, in the phenyl ring],

characterized by reacting a 4-nitrecimidazole compound

represented by the general formula (2),

fwherein X is the same as defined above], with a
glycidyl benzenesulfonate represented by the general

formula (11),

R°—S5—0-—CH,R" (11)

[wherein R® is the same as defined above; and R° is a

group of the formula,
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compound represented by the general formula (2b) or

/ X—‘S(O)an (2b) or (2c)

2

(2c),

'wherein R' is a phenyl group which may have 1 to 3
substituents, selected from the group consisting of a
nitro group, a halogen atom and a lower alkyl group, in
the phenyl ring; and n is 0 or an integer of 1 or 21,
which is characterized by removing R* group from the 1-
substituted-4-nitroimidazole compcund represented by
the general feormula (25) or (23a},

R™

/
N

- / /)78(0)“121 (25) or (25a)
2 N



10%m& () - 10%7&' () - HHHHHHHHH} r g\ =f ! , 10%"&' ()- 10m 10m
10nM<710%&' () -! hV. 10%m& ()-!V. 10%& () - +10%r& ()-H 1 JJ
JKz[ <g\ =f) z10%& ()- V' 10%r& ()-! d

10%m® () - Fi 10%m& ()--!p610%.' L' & ()-c! Gap610%&' () - cK-
KFK| KKKKKKuj @ 010%m& ()- 10m 10m

10mOv710%& () - VS5z10% & () L18AU v. F

10%me’ () Fral00g, (- ool LLas]  @0J0ME (- A0WE ( o

I @10% & () - LL[ NaN} N=N~] ; - @.10 9 S ON

3 ]1%%92?‘%(’&0‘[1 T /n@%}lp’ﬁl’ﬁ?dd%&%ngd( )31-10%%35 &P group,

y] 10%& () -96] 10%m&. () - ~NN PYP: PeC !

AR} AR I S 1
nm PYQ. A

1ORBIOSME" (TS TOORTA ) &b Ta" Todkr () 1] S Kyt gzoue: 2

10¢ . 0%T&..€¢) == .

RRPARI T HEBLE O PTORBRAT) T dgise T yLomeT aLhoxy

10%?§ﬁ ) 25 10KB&: (b=t dhEest0%RPENE) pMenyl ring].

S10%-F& () - MXT[ TA"TU#U, UQUAU} [ <1=1 10Ps:Y 109%°& ()-!hl

71QYPP& () -'h method for preparing a 4-nitroimidazole

71098D8D& () -Y.10%°& ()-!S '109% ()-),) 109%°& () - AUBUCU

GUybkbbinhalrépPes¥ntBd by the general formula (2b),
PLOYVANE! () - <109P& () - 10UP& () - WLOUWPE () -, 10%P&’ () -

/ l——SRl (2b)
0,N N/

wherein R is a phenyl group which may have 1 to 3
substituents, selected from the group consisting of a
nitro group, a halogen atom and a lower alkyl group, in
the phenyl ring], which is characterized by rearranging
a l-nitroimidazcle compound represented by the general

formula (2&),

[wherein R' is the same as defined above].
7. A method for preparing a 4-nitroimidazoele
compound represented by the general formula (25a), (2¢)

or (104d;,
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formula -CH,R*; R* is a group of the following formula,

wherein R® is a hydrogen atom or a lower alkyl group:;
and n, is 1 or 2], which is characterized by oxidizing a
d-nitroimidazole compound represented by the general

formula (25), {(2b} or (1l0c),

N
DSRl (25}, (2b) or (10c)
N
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[wherein X' is a halogen atom], which is characterized
by nitrating an imidazole compound represented by the

general formula (15},

/ )_xl (15}

N

[wherein ¥X* is the same as defined above] in the
presence of a nitronium halcgenated borate.

9. The method for preparing the 4-nitroimidazole
compound according to Claim 8, wherein the nitronium
halogenated borate i1s nitronium tetrafluoroborate.
10. The method for preparing 4-nitroimidazole
compound according to Claim 2, wherein the nitration
is conducted in nitromethane.

11. A methed for preparing l-substituted-4-
nitroimidazole compound represented by the general

formula {(10c),
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CH,R™

/ /)—SRl (10c)
N

[wherein R! is a phenyl grcup which may have 1 to 3
substituents, selected from the group consisting of a
nitro group, a halcgen atom and a lower alkyl group, in

the phenyl ring; and R* is a group of the formulea,

wherein R® is a hydrogen atom or a lower alkyl groupl,
which is characterized by nitrating a l-substituted

imidazole compound represented by the general formula

{27) 4

CH,R*
/
N

/ /)—SRl (27)

wherein R! and R® are the same as defined abovel.
12. A 4-nitroimidazole derivative represented by

the general formula (41),
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[wherein X® is a bromine atom or a group of the formula
-3(0)nR'; R* is a phenyl group which may have 1 to 3
substituents, selected from the group consisting of a
nitro group, a halogen atom and a lower alkyl group, in
the phenyl ring; n is 0 or an integer of 1 or 2; and R’

is a group of the formula,

e or o
g “OR" R0 H

(wherein R* and R* are each a tetrahydropyranyl group, a
tri{lower alkyl)silyl group, a lower alkanoyl group, a
phenyl-lower alkyl group which may have a lower alkoxy
group as the substituent in the phenyl ring or a
hydrogen atom)] or a salt therecof.

13. (S)-2-bromo-1-(2-methyl-Z-oxiranylmethyl)-4-
nitroimidazole or a salt thereof.

14. (R) =2-bromo-1-(2-methyl-2-oxiranylmethyl) -4~
nitroimidazole or a salt thereof.

15. (S)-2-chloro-1-{2-methyl-Z2-oxiranylmethyl) -4~
nitroimidazole or a salt thersof.

le. (R} -2-chloro-1-(2-methyl-2-cxiranylmethyl)-4-

nitroimidazole or a salt thereof.




