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produci ng a 4-nitroi m dazol e conpound. BACKGROUND ART
5 A 4-nitroi mdazol e conpound represented by the
foll ow ng general fornula (1) NH ~/2 (1) O2N N

wh brom
o uselul as & Synthet CHEUPRGA ACe used for oo
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antitubercul ar agents. For exanpl e, nethods
represented by the follow ng Reaction schenme-1 and -2
have previously been known as nethods for producing
the 4-nitroi mdazol e 15 conpound represented by

geperaktbarmprar(pl) (Jerzy Suwi nski, Ewa Sal wi nska,
Jan Watras, and Maria Wdel, Polish Journal of

Cheni stry, 56nel 26&sk2#2 k282 )on W2 2005 0 Adnethod for
PCT/ JP2005/ 00266 2 Reaction schene-1 i i E7-

02PrBducing a 4-nitroimidazole compound.

BACKGROUND ART
A 4-nitroimidazole compound represented by

the following general formula (1):

[ f)ﬂ—x2 1)
9N N

wherein X° represents a chlorine atom or bromine atom,
is useful as a synthetic intermediate used for
producing various pharmaceuticals and agricultural
chemicals, and particularly used for producing
antitubercular agents.

For example, methods represented by the
following Reaction scheme-1 and -2 have previously been
known as methods for producing the 4~nitroimidazole
compound represented by general formula (1) (Jerzy
Suwinski, Ewa Salwinska, Jan Watras, and Maria Widel,

Polish Journal of Chemistry, 56, 1261-1272 (1982)).



(5) (5b) Nitric acid/acetic Nitric acid/acetic
anhydride anhydride NO2 N Heating NH O02N' "N, 02N /
wORMBA7791X 6) (7) Hal ogenation NH 02N' N (2a)PCT/JP2005/002668

Reaction scheme-2 NH -NNH -XA --- J ° -xA NN tric
acid, 02N N sulfuric acid (g) (2a) wherein XA
represents a hal ogen atom wever, these nethods

_have vari ous_di sadvant ages nd thus, are not adequate
as productioﬁeaﬁg%HSdEC ﬁgF*gre i ndustrially applied.
5 For exanple, in the nmethod represented by Reaction
schenme-1, conpounds (6) and.(7) that are reaction
i nt er nedi at es e chemcally unsyable, and there is a
ri sk that thgsejconpounds may ex | pdeNodue to i npacts
such as f&IN” oF friction. In addiffion, in this WO
2005/ 077913 P {JP2005/002668 3 @pt hod, the
tenperature applied during the reaction to obtain the
conmpound (7) flonlthe conmpound (61
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Reaction scheme-2

NH NH

/ A / /)—XA

C[;/)__x Nitric acid, OzN/[;
sulfuric acid

® (2a)

wherein X® represents a halogen atom.

However, these methods have various
disadvantages, and thus, are not adequate as production
methods that are industrially applied.

5 For example, in the method represented by
Reaction scheme-1, compounds (6) and (7) that are
reaction intermediates are chemically unstable, and
there is a risk that these compounds may explode due to

impacts such as fall or friction. In addition, in this



heati ng (approxi mtely 130C) exceeds the TNR
(Tenperature of No Return; the maxi mal tenperature 5

wo a0vgiorrgid rom 60C to 70C, at which the conpouneCT/arR005/002668
safely be handled in a chem cal processing apparatus)
of the compound (6). Thus, it, has been extrenely
dangerous to industrially produce the.conpound of
inte h y [ hy
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produci ng a 4-nitroi mdazole conpound
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at high purity by a safer nmethod causing few 20
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af orenenti oned object, the present inventors have

conduchedcompenatves)st ulhes, r egahdisndpesnmettiocbrfadry

produci ng a 4- nitroi mdazol e conpound represented by

gedengerbosmubaifBubtyiaAd vapresiice, tiige qompsaid

i nventors have found that the aforenentioned object

cahnberashi éveliph vedraet Vel isupstioGt-i ng a

chlorine atom or brom ne WD 2005/077913
10PCT/JP2005/o@éeeeeth0§t6ﬁP§€S§8§@@r&H §%ﬂcﬁ%on scheme-2

4-nitroi m dazole ¢o d represen ener
f o AUIPAVES) 2i RBREALR % % i;iand

thﬁgwgsg%9tkvelXo&%g%%ﬁnq1%98| no%e obtained only at low
yield by such nitration, and thus, this method is

industrially disadvantageous.

15 DISCLOSURE OF THE INVENTION

Tt is an object of the present invention to
provide a method for producing a 4-nitroimidazole
compound represented by general formula (1) at high
yvield and at high purity by a safer method causing(few

20 dangers such as explosion.

In order to achieve the aforementioned
object, the present inventors have conducted intensive
studies regarding a method for producing a 4-
nitroimidazole compound represented by general formula

25 (1). As a result, the present inventors have found
| that the aforementioned object can be achieved by

selectively substituting a chlorine atom or bromine



5 of the obtained 5-iodo-4-nitroi mdazole conmpound 5
represented by general fornmula (3) indicated bel ow

wab@s/07®13 0 say, the present inventors have f opeJIr20et002668

a 4-nitroimdazol e conpound represented by general
formula (1) can be produced at high yield and at high
purity by a safe nethod causi4ng few dangers such as 10

| osi on, which ' l.ecti.vel bst t uti
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rorm conmpound represented by general

gogﬁ}ﬂkaiél)cb NNH QRN ZeXZnt 1) neReneins X veesentihat a

a chlorine atom or broiine atom conprising
| odipat kRYmad4»Bilkr ebfibeéazal ecporpeutedd epresented by
general formula (2): WO 2005/077913 PCT/ JP2005/ 002668
5 rXbmiiHa Q2N EaXZbe2proNuwker eitn hdadh yofeXd aaned 3¢2 high
represents a chlorine atom or '
purity by a safe method causing few dangers such as
explosion, which comprises selectively substituting a
chlorine atom or bromine atom at position 5 of a 4-
nitroimidazole compound represented by general formula
(2) indicated below with an iodine atom, and then
selectively reducing position 5 of the obtained 5-iodo-
4-nitroimidazole compound represented by general
formula (3) indicated below.
The present invention has been completed
based on these findings.
1. The present invention provides a method for

producing a 4-nitroimidazole compound represented by

general formula (1):

[ EI)H—XZ (1)
oN N

wherein X? represents a chlorine atom or bromine atom,

0

comprising iodinating a 4-nitroimidazole compound

represented by general formula (2):



brom ne atom and then reducing the obtained
5-i0do-4-nitroi mdazole conpound represented by

w@eenzidiFormula (3): ~ 02N : I N 7-X2 (3) 5 wher/a&t20034D2668

is the sane as defined above. 2. The present invention
provides, in the above production nethod, a nethod
for producing a 4- nitroimdazol e conpound, wherein an

.iodinating agent is a hal ogen nol ecul e, hydriodic
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acid, or a netal salt of 10 hydriodic acid. 3. The
present invention pppvides in the above production
nmet hod, a nethod for |ng - nitroi mdazol e
conpound wherein the |t o(ﬁ hydriodic acid is
sodi um i odi de, pot@ﬁﬁludilodlde 15. lithiumi odi de,
zinc iodide, magnesiumiodide, or alum numiodide. 4.
The present invention provides, in the above

progust i OnegBk hed, xa 4t hod depirqeadicianglal dbeine atom or
nitroi m dazol e conpound, wherein the iodinating agent

20h+Smis€datemt he conpound (2) at a nolar ratio

between 1.5 : 1 and 15 : 1, and the iodinating agent
iSaﬁ@dtM@mVEbﬁGGEhQ?Eﬁé30965&&@@065&@@@6@8ni6rdhmﬁdﬁ§Ole
5. The present invention provides, in the above
procuctind mephedensedebliodenerapr eueiusg d 34-

ni troi m dazol e conpound, wherein the reaction is 5
carried out in the pi seﬁﬁe of a phase-transfer

cat al yst. / )
X 3
o N)~ ®)

wherein X? is the same as defined above.

2. The present invention provides, in the above
production method, a method for producing a 4-
nitroimidazole compound, wherein an lodinating agent is
a halogen molecule, hydriodic acid, or a metal salt of
hydriodic acid.

3. The present invention provides, in the above
production method, a method for producing a 4-
nitroimidazole compound, wherein the metal salt of
hydriodic acid is sodium iodide, potassium iodide,
lithium iodide, zinc iodide, magnesium iodide, or
aluminum iodide.

4. The present invention provides, in the above
production method, a method for producing a 4-
nitroimidazole compound, wherein the iodinating agent
is used to the compound (2) at a molar ratio between

1.5 : 1 and 15 : 1, and the iodinating agent is sodium



6. The present invention provides, in the above

production nethod, a nethod for producing a 4-
wordosoiizlazol e conpound, wherein the phase-t reCEIE0051®2668

catalyst is used to the conmpound (2) at a nolar ratio

between 0.01 : 1 and 1 : 1, and the-phase-transfer

catalyst is a quaternary a ni um sal t, phosphoni um
csalt, or pyridiniumsalt. 7. The present invention

pr%@@ﬁ%@; in the above 15 production nethod, a nethod

for producing,a 4- _nitrtoi.m I QIRA r.ej

th 'reducingggaeﬁfeﬁgkaalﬁb%?%géﬁ%?ﬁon gg%ﬁcﬁ%g1§§£ﬁ??ove

and_t he reducij en [ {3) at

a ﬂﬁ?chﬁé?Pom%gF%génglms%f%gﬁgt%gE&h?#ﬁggﬂggp$%e
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ne?ﬁggglggﬁggh%g F%@gﬁngﬁcWﬁ§r§h4- nitroi m dazol e
scoppeunds wher ehn thihe predusidy cayentphsse-a eataiant i C

hydrogenati on reduci ng agent, and the reducing agent

iscggggygg,the compound (3) at a weight 25 ratio

bet ween™ 0. 1% by wei ght and 40% by weight. 9. The

prgsent i nverhiop resevitdds,veant itdre radyorigle pr cdudtticorpbove
met hod, a nmethod for producing a 4- nitroimdazole
coppoudndt ivhemeithothe ar estthiosh fosy \WD ZDUB/EY 79 143
PCT/ JP2005/ 002668 7 carried out in the presence of
t r hethylmidaeolet compowicaniwheregm the phase-transfer
N-et hyl di i sopropyl am ne. BEST MODE FOR CARRYI OUTt.
10THEaLRVENTI ON TISeSmBtth 4 SOMRBHtEi g £¢ & molar ratio
4-nitroi mdazole 5 corrpou_no!,1 repr nt eqT bsy &ernaer{sa%er
f oPrtN&eP1p -8 the Fesent it i S W11 be
degggggggtb%goglquaternary ammonium salt, phosphonium
salt, or pyridinium salt.
7. The present invention provides, in the above

15 production method, a method for producing a 4-
nitroimidazole compound, wherein the reducing agent is
a hydrogenation reducing agent, and the reducing agent
is used to the compound (3) at a molar ratio between
1 : 1 and 10 : 1.

20 8. The present invention provides, in the above
production method, a method for producing a 4-
nitroimidazole compound, wherein the reducing agent is
a catalytic hydrogenation reducing agent, and the
reducing agent is used to the compound (3) at a welght

25 ratio between 0.1% by weight and 40% by weight.

9. The present invention provides, in the above

production method, a method for producing a 4-

nitroimidazole compound, wherein the reaction is



Reaction schene-3 2 -~- 1 2 - -~ NH2 ~~-x x 02N N
02N N 02N-- (2) (3) (1) wherein X1 and X2 are the

wa a098/02913lef | ned above. I n the above Reacti on BCHhaErmees302668

the reaction 10 to obtain conpound (3) fromthe
conmpound (2) can be carried_out in a suitable solvent
in the presence of an |od|n3t|ng agent. As an
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i odinating agent may
i ncl ude al oge 0 riodi ¢ aci d,
and® ﬁ%?gﬁ g%?% 8% g} gpla§é€F Qb% t%bzf\ds:idseﬁdlum
i odi de, potaSS|un1|od|de [ithium |od|de, zi nc
i odi de, magnesi um i odide, or alum num iodide. O
theser HO8kUFbROBhARYIRCPOSeral anvBimiTal) an
rnating agent 1s used to the conpound (2),
gener ally atrgR gX€858i ¥8rapeudluciand spriefdrnal yniatazole
nolar ratio between 1.5 : 1 and 15 : 1. WD 2005/077913
chéﬂﬁggﬁé/Qggﬁégenﬁeaxﬁypb%&eablaﬁﬁﬁm&%ﬂ (tay of the
i nclude: water; alcohols such as nethanol, ethanol,
Ofpkégéh@paﬁebntlbatwmes becde&gra¢embﬁ§dow
acetonitrile; hal ogenated hydrocarbons such as
di gbhetaoet bahemedidchl or oet hane, 5 chloroform or
carbon tetrachloride; aromatic hydrocarbons such as
benzene, toluene, or xylene; esters such as nethyl
acetate or ethyl acet at e; ethers such as
tetrahydrcﬁ WH di oxane, W%I et her, NE
)——X2 —_— )——X2 — X )

0N 05N
(2 (3) )

wherein X' and X? are the same as defined above.

In the above Reaction scheme-3, the reaction
to obtain compound (3) from the compound (2) can be
carried out in a suitable solvent in the presence of an
iodinating agent.

As an iodinating agent, known iodinating

agents can widely be used. Examples of such an

15 iodinating agent may include a halogen atom such as

iodine,. hydriodic acid, and metal salts of hydriodic
acid such as sodium iodide, potassium iodide, lithium
iodide, zinc iodide, magnesium iodide, or aluminum

iodide. Of these, sodium iodide is preférable. Such

20 an iodinating agent is used to the compound (2),

generally at an excessive amount, and preferably at a

molar ratio between 1.5 : 1 and 15 : 1.



di met hoxyet hane, or tert-butyl nmethyl ether; 10

di net hyl f ormam de; and m xed sol vents thereof.
woe@seroexl sol vents are water and al cohol s. AcPCBIER06$002668

as hydriodic acid and/or catalysts such as a

phase-transfer catal yst can ge added to a reaction

systemin which the above reaction is-carried 15 out.

-Exanpl es of hase-t ransf I MRY.1 ukBs! ydees;
quaternary a %?E%?sé?t% ggéﬁ%égh%ﬁ?un1saﬁt, andea

pyri di.ni um . f rn ; BlHAL ;
séﬁic?ﬁﬁfszgeéﬁ £50P1 arAHALEr naky i arpRab

I'ncl ude quaternary anmbni um salts,

V"‘lgéf&g‘eg‘ group, s sekectsd; f searbhettol kpwhagogeaudp elds
substituted: a f

i near or branched al kyl group

Corgg?&‘wéé‘ﬂbéné 0sd8n £4&r808habesRe tRapbenyliahyl-ogtaupe,
wherein the alkyl portion is a |linear or branched

5 al Kyl o 86 B&Pm €08t ak Ak pEn 2bedrbohboeatibpnaabomticand a
phenyl group. Specific exanples of such a quaternary
anmpdlE B3 Sib s "By ch et udenzérer abuf ykarponirury Lene;
chloride, tetrabutyl ammoni um brom de,

t ed $iabus ybaohoas unethubr adeta® 2008Lbyro@agetate; ethers
PCT/ JP2005/ 002668 9 tetrabutyl anmoni um i odi de

t educlbus y| tehpahudrofydedxi de0XEBEr aBLEFRAMBERTERY
bisulfite, tributylnmethylanmoni um chl gri de,
trdbw@?h@%ﬁ@?héﬁﬁnn@ﬁn¥e€HFEPFMé,m?EPV&p@ﬁS?Fénnonium

chloride, 5 tetrapentyl anmpni ym brom de,
10t ed+B@eRY] BARBATGAT chlEr mgged SO WnflE thereot.

benzyl di met hyl oct y| ammoni um chl ori.de
ne?ﬁ?f?FFﬁ@x%Pgﬁﬁ%%Fuﬁ?%hwg feand alcohols.

benzyl di met hyl oct adecanyl agumni yms chbotidena/or catalysts
‘such as a phase-transfer catalyst can be added to a
reaction system in which the above reaction is carried
15 out.

Examples of a phase-transfer catalyst may
inélude a quaternary ammonium salt, a phosphonium salt,
and a pyridinium salt.

Examples of a quaternary ammonium salt may

20 include quaternary ammonium salts, wherein a group
selected from the following group is substituted: a
linear or branched alkyl group containing 1 to 18
carbon atoms; a phenylalkyl group wherein the élkyl
portion is a linear or branched alkyl group containing

25 1 to 6 carbon atoms; and a phenyl group. Specific
examples of such a quaternary ammonium salt may include
tetrabutylammonium chloride, tetrabutylammonium

bromide, tetrabutylammonium fluoride,



met hyl tri decanyl ammoni um chl ori de, 10
benzyl tri propyl ammoni um chl ori de,

whenwzprons et hyl anmoni um chl ori de, PCT/JP2005/002668
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phenyl tri et hyl ammoni um chloride, tetraethyl anmoni um
chloride, and tetranethyla ni um chl ori de. Exanpl es
of .a phosphonium salt nmay intlude 15.phosphoni um

carbon afons 1S subs A

snechile sxarple of,.uoh.aonhasphoalumsalt my be

hosphont u or i Exanpl es of a

py{%f%ﬁ%gf%é@ﬂ lQﬁMo'QﬁﬁuﬁﬁloggdﬁyrEQEBEQ§E%@hb§lammonium

wherein Inear or branched al kyl . group containing 1
tfbﬂf%%ﬁﬁ@?”té%? BchfySHRsbht Uheehlofigpeci fic exanple

of such a pyridintumsalt may be 1-

dQQ§§§Q§é§W¥iQhﬁbHﬂhﬁhb@bhﬂ@e,Thetaéﬁé&y&amm@ﬁ&dm
phase-transier catalyst is 25 used singly or in

Conli HaL hON 19én £ Wod Ofe BRY Eot ¥ psmmPheuphatéotiidesf er
catalyst is used, to 1 nole of the conpound (2), at
A&yt r fesey abiyon behwekho®i@&,and 1 nol e, and
preferably between 0.01 WO 2005/ 077913 ‘

PO dP2DO5h0R668ct a0ecandl anBonbhas chihe idsove
reaction is carried out at a tenperature generally
beteklenl 0Ci dadangdarmapgunpebierabPy bet ween 0C and
120C, and it is ggneratly 5 carried out for 1 to 80
hove sz et BRI PRY HARAPT6HT CRhCTRESabove reaction, a
chlorine atomo br om ne om.at position 5 %ﬁthe .
P eEE 61 PRV ETGRE Bt FOLDYa) RAFEAL AR THgaTmonum
thghfggyggpdté%laé%hylammonium chloride, and
tetramethylammonium chloride.

Examples of a phosphonium salt may include
phosphonium salts wherein a linear or branched alkyl
group containing 1 to 18 carbon atoms is substituted.
A specific example of such a phosphonium salt may be
tetrabutylphosphonium chloride.

Examples of a pyridinium salt may include
pyridinium salts wherein a linear or branched alkyl
group containing 1 to 18 carbon atoms is substituted.
A specific example of such a pyridinium salt may be 1-
dodecanylpyridinium chloride.

The aforementioned phase-transfer catalyst is
used singly or in combination of two or more types.

The phase-transfer catalyst is used, to 1

mole of the compound (2), at an amount generally

between 0.01 and 1 mole, and preferably between 0.01



efficiently produced. 10 The reaction to obtain the
conpound (1) from the conpound (3) is carried out in
w@poodppepri ate solvent in the presence of a PEHIRA00TH02668
agent. Known hydrogenati on reduci ng agents, catalytic
hydr ogenati on reduci ng agent.s, and other 15 agents
are used as such reducing adz%ts. Exanpl es of a

-hydrogenati on reduci ng agent nay include: sulfite
co %uﬁid@ I&%gﬁsas sodi um bisulfite, sodiumsulfite,

sodi um pyr os i EEIbnSYLT Eheq jarmRRium:
sulfite nnnoﬁ$%ré?gygggggﬁﬁg%PUHFZO bfgulfite; tef%a

Lg{%@@%ﬁﬁréungggwanw ghydeifes sushy a50%E] rénd

anmoni orohydride, tetra ethyl ammoni um

tbgéggf@f%%tf% Letiya=h- bet YAn@mpeiaimarhorohydl i geneosilly

ra-n- anmoni um cyanobor ohydri de; sodi um

sCyanpborghygdei der hi thi 8 B5ueyapeliorehydrimde.atsadi.um

bor ohydri de, and di borane. These hydrogenati on

reduci ng agenhstaeeabsed seagkyoo;r ai khionbineatitom ofr

two or nore types. Exanples of a catalytic

hygtegenat EoemV\O: 200540738135 PCTLIRP200846G2668 rinp is

reduci ng agent may include pall adi um palladi um bl ack,

pakéadttiveaybondipakkeddi endhyduexi déec SOBHPUNhIR urks

al um na, platinum platinum oxide, copper chromte,

patfadcuenacgt rredugksdti num al umi na, pl ati num car bon;

5 pal | adi um al um na, platinum bl ack, _.and Rane i ckel
10These catal yThe ﬁ?é?@&@ﬁaFPoﬁbF@&&cFF§1ﬁﬂﬂﬁ%ﬁg£éﬁsségom
ALY SfoLncoTt T 00 ot Lu 01 JIOLE, LiRSHe date
solvent in the presence of a reducing agent.

Known hydrogenation reducing agents,

catalytic hydrogenation reducing agents, and”other
15 agents are used as such reducing agents.

Examples of a hydrogenation reducing agent
may include: sulfite compounds such as sodium
bisulfite, sodium sulfite, sodium pyrosulfite, ammonium
sulfite, ammonium sulfite monohydrate, or ammonium

20 bisulfite; tetra lower alkyl ammonium borohydrideg such
as tetra methyl ammonium borohydride, tetra ethyl
ammonium borohydride, tetra-n-butyl ammonium
borohydride, or tetra-n-butyl ammonium
cyanoborohydride; sodium cyanopborchydride, "lithium

25 cyanoborohydride, sodium borohydride, and diborane.
These hydrogenation reducing agents are used singly or
in combination of two or more types.

Examples of a catalytic hydrogenation



hydr ogenati on reduci ng agents, in particular, platinum

10 oxide and pall adiumalum na are preferable. In the
wEe@serm1d nventi on, the aforenenti oned hydr ogRCEIR2005/002668

reduci ng agents and catalytic hydrogenation reducing

agents can be used in conbination. 15 Exanples of a

sol vent used herein may include water; fatty acids

h , ti id: L | LS t |
sock g8, Aot Lot oot it s o

atic hydrocarbons such
as_n-hexane_ar l o 1 e HES x13lech et o i um-
orpﬁ%Fﬁéﬁugt %Fgééfo gl?ﬂ%t lg?s%suchxés 20 agi%ecﬁj]yl o

et .tetr : of Hr ap, 4@iiinsaPaRYe , eidder MONQGLITE,
di gﬁ%hgl Qmﬁggggﬁé B%Fa%&inmst t?oxygt hane; erar omat ilc

hy?é?ﬁgﬁggﬁsaééﬁgt@§ benzenem-ohwene, @laviyeneiarbon,
esters such as ethyl acetate, nethyl acetate, or

5N- Byt YL ga6Rt At 8ni ARN Obl& thohal keelakentesids Raneas rZixkel .
di fret hyl sul foxi de, N, N-di net hyl f or mami de, N, N-

di peLbY| asetapide, hgd rbgeeitylon? reyucdniodiayeme g NVR) ;used
and their m xed solvents. When di borane or the like is
useéings yaoW0i 20056017813 cPCHL) P2C0S/r00RBES t YIRS -

hydr ogenation reducing agent, it is adequate to use an
anhydr ous sobfethesgherducdrionagestisde et agaliisdi um
alumna is used as a catalytic hydrogenation reduci ntg,.
agbmtirogenatipnefrefasiac GI8se Sni ¥éd Reditiéitieéy platinum

contai ning water, in particular, mxed solvents
10con&igei AgloPanAREel MMaRd Wl Ry 24 é?sf,e%%%@s, et hers,

ggeﬁfrf;iﬁsgﬁhﬁgh%obﬁ%%%%x.@J@Qﬁéﬁ@ﬂaQH%‘Af%%%ﬁéﬁkioned
hydrogenation reducing agents and catalytic
hydrogenation reducing agents can be used in
combination.

15 Examples of a solvent used herein may include
water; fatty acids such as acetic acid; lower alcohols
such as methanol, ethanol, or isopropanol; aliphatic
hydrocarbons such as n-hexane or cyclohexane; ketones
such as acetone or methyl ethyl ketone; ethers such as

20 diethyl ether, tetrahydrofuran, diisopropyl ether,
monoglime, diglime, 1,4-dioxane, or dimethoxyethane;
aromatic hydrocarbons such as benzene, toluene, or
xylene; esters such as ethyl acetate, methyl acetate,
or n-butyl acetate; aprotic polar solvents such as

25 dimethyl sulfoxide, N,N-dimethylformamide, N,N-
dimethylacetamide, or 1-methyl-2-pyrrolidinone (NMP);

and their mixed solvents.

When diborane or the like is used as a



nol e of the conpound (3) at an anmount of generally at

10 least 1 nole, and preferably between 1 and 10
worei0en779The reaction in which a hydrogenati on PCEMROITY2668
" agent is used is carried out at a tenperature

general ly between 0C and 1539, and preferably between

OC and 120C. The reaction is“generally carried out 15

for 1 to 30 hours before Lnat Lon. Wiepn a+eatal ykkc

hytHTefeFRRT ohPT el ?%bn%g%ﬁég%fsﬁﬁsga, thgureaction s

carried out in a hydr SRNAr 8x4Adetr08aeN Akl Vim-

kxﬁ%ﬁ%é??ﬁﬁrﬁﬁl%ﬁ%%Suﬁ@%gﬁdgigg atnosgheresf gnd

pref erabl y. be n_. no Hr 8400886219 duci .
at ‘gﬁﬁ%?eﬁg %%@% ?%n%g?%}ﬁigggeneyalﬁg bgtmggnre-ggéng

angd CZi@“Psg%f%féPQ$yeb€&WQ§e A€xand s80GentEhe

reaction 13 ge 'y carried out for 1 to 90 hours

be [0 NALion, £, cakat yeiitabydnogedakiboreneduci ng
5ad%%§@?£§ %% used to th%éconpound (3) at a weight

ratd0s 0eneRal by whetneeand. t3kby weiighi &edodeds bgpthers,
wel ght, and preferably between 0.1% by wei ght and 20%
byo meighbt 14 npelder sbovenoaot e the reaction, am nes
such WO 2005/ 077913 PCT/ JP2005/ 002668 13 as
tri met hyl am Rehytirbgehyt dohneedpeiNg agent is used to 1
et hyl di i sopropyl am ne nay be added to the reactio
sysbkem oA MhéchOGp@a@dlygvcahyéﬂoﬁ@ﬁ§P¢oﬁfr@&@@Fﬁgly at
agent is used. 5 As a result_of the aforenentianed

107 okt oh e bact ABH, PARLFEAPAE REGICSTnd: Pt 44 figies:
position 5 of the im dazole Lng IS select%%%g%
eli minated, 50°t h&RCAICReilr BRLEBNBol T PESFESENed by

geggégéiggrggggt(%g Sggd is carried out at a temperature

generally between 0°C and 150°C, and preferably between
0°C and 120°C. The reaction is generally carried out
15 for 1 to 30 hours before termination.

When a catalytic hydrogenation reducing agent
is used, the reaction is carried out in a hydrogen
atmosphere under generally between normal pressure and
20 atmospheres, and preferably between normal pressure

20 and 10 atmospheres, at a temperature generally between
-30°C and 100°C, and preferably between 0°C and 80°C.
The reaction is generally carried out for 1 to 90 hours
before termination.

A catalytic hydrogenation reducing agent is

75 used to the compound (3) at a weight ratio generally
between 0.1% by weight and 40% by weight, and
preferably between 0.1% by weight and 20% by weight.

In order to promote the reaction, amines such



efficiently be obtained. The present inventors have 10
found such a fact for the first tinme. The

WO 2608077903 i dazol e conpound represented by gePEer/ait2005/002668
formula (1) of the present invention can be induced
to a conpound (13a) or (13bi that is useful as an
anti tubercul ar agent, for grrpl e, by . the nethods 15

<repr sente he . fol L ow 12&9 *rﬁ%i ogrsgherre-4 and
51 Reacti on schene-

@@ﬂ?@%{%@né ) B @e/%d Lo Xl 0oG0N: e

I - 0, )e
fYost%?@ D750 30587077615 8‘%3 2%%‘5%882%2‘“%@
\gﬁgegre%@ ng ¢§e&he sanme as defined above; RA represents

5 As a result of the aforementioned reduction
reaction, an iodine atom substituted for position 5 of
the imidazole ring is selectively eliminated, so that a
desired compound represented by general formula (1) can
efficiently be obtained. The presenf inventors have

10 found such a fact for the first time.

The 4-nitroimidazole compound represented by
general formula (1) of the present invention can be
induced to a compound (13a) or (13b) that is useful as
an antitubercular agent, for example, by the methods

15 represented by the following Reaction scheme-4 and
Reaction scheme-5:

Reactlion scheme-4

RB—!Sl—O—CHﬂ““I% RA
'/JQT-NH 0 (9a) 0 /,CHz”““qu;7
X e N
OaN N)L— ./li;>\ 2 ’
0N~ N X
1) 2)
0 R
RB—lS‘ O— Clym R?
—0—CH, X
1 U %

I :
[ ;¥ > [N 0

(D



W@ 2005071913r oup; RD represents a 5 hal ogen at onP@F/JI200%002668
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hydrogen atom or | ower al kyl group; and RB represents
the following group: C {D R )a wherein Rc represents

al kyl group; and a represents 0, 1, or 2, and when a
represents 2, two RD may be ejther identical or
different. The reaction betﬁk n the 4-nitroi mdazol e

SREAR £P G B FIHAR B D et e

or I'S carried out In a sul

g?ﬂg&g%gégn%gngEQSgg%%rogl@yﬁa%E%u%Q”EQMPQQ ExprBkests

used herein nmay~ include: aromatic

hydr oc . sych.asobenzene,. toluene, or xylene;
etﬁ%%sﬁéggﬁaéégdggthgl et her, 15 tetrahydrofuran,
di xane, or diethylene glycol dinmethyl ether;

hal ogenat ed hydr behs such as di chl or onet hane,
chl orof orm OL_Q%E§§E tetrachl oride; |ower alcohols
such as net hanol ) g@pl, i sopropanol, butanol, or
tert-butanol; acetic acil; esters such as 20 et hyl
acetate or nethyl acetate; ketones such as acetone or
nefhykeehhyf kepoasentsetonitrol gropyri Bf neepresents a
2,4, 6-col uidine; dinmethyl sulfoxide;

di helLhykhortrami de; lowexamstintl JFRESphericc & reptefrents 0,
and their m xed solvents. 25 Known inOr%ﬁnic bases ,

andl, opgadi cabdsesesald WEPXEGSAGF7 913 ET/RN PPEE5 6056668 ST

15 widely be used as basic conmpounds.
identical or different.

The reaction between the 4-nitroimidazole
compound represented by general formula (1) and the
compound (%a) or (9b) .is carried out in a suitable
solvent in the presence of a basic compound.

Examples of a solvent used herein may
include: aromatic hydrocarbons such as benzene,
toluene, or xylene; ethers such as diethyl ether,
tetrahydrofuran, dixane, or diethylene glycol dimethyl
ether; halogenated hydrocarbons such as
dichloromethane, chloroform, or carbon tetrachloride;
lower alcohols such as methanol, ethanol, isopropanol,
butanol, or tert-butanol; acetic acid; esters such as
ethyl acetate or methyl acetate; ketones such as
acetone or methyl ethyl ketone; acetonitrile; pyridine;
2,4,6-coluidine; dimethyl sulfoxide; dimethylformamide;
hexamethyl phosphoric triamide; and their mixed
solvents.

Known inorganic bases and organic bases can

a



Exanpl es of an inorganic base may include: alkal
nmet al carbonates such as sodi um carbonate or
WQEoi0as%iown car bonate; al kali netal hydr ogencarbonar2e6s/ 2668
such as sodi um bi carbonate or potassi um bi carbonat e;
al kali metal hydroxides suc s sodi um hydr oxi de or
pot assi um hydr oxi de; al kal i tal phosphates such as

. sodj hat hat | kal i t al
PO faLE 83 PISLE 95 PRLERSLUMIBNARRNS! & A KAl ar o,
10 al'kali metals s %ho§3 HOEﬁ%%gaHg%rb%%%'%gy alkalige :

met al ani dafe3™ % as sod|un1 and al Kali net al

2{%§€%%£5§%X§90Fa§§o§8gégnhﬂghhﬁga%%dghmﬁ@@ﬁw@nate or

es of an organic base may include 15

pyé&?%&§iuﬁr&%§%gﬂéﬁglnglkEﬂhehgﬁbinh@@roﬂencarbonates

I1SOpro am ne 6- col ui di né, dinet hyl

saniline, s diget hyl prtRepyhbdener pofeishlm?bicarbonate;
pyrrolidi none (NWP), N nethylnorpholine, N N-dinethyl-

4- A AoPYhEgh nenydrbxdiazabiieyic ke[ 403LiQjn duyelrcs i(dBBN)x;
20 1, 8-di azabi cycl o[ 5. 4. 0] undecen-7 (-DBU), and 1, 4-

dl@@ﬂ@b@¥ﬁhDh?dﬂoﬁldetaalk@ABCﬁptth@@@sp@gmes such as
conmpounds are used singly or in conbination of two or
nmosediypeshodheatenpoupdtéspiin phedphete npil&adfl metal
25 conpound (9a) or (9b) at an anount of generally at

| eagdridesl euchnds pseflérabhy dsédfe OF PO&@@S&U&bM&grlde'

The basic conmpound is used to 1 nole of t.he co
lo(gaik@li(@byngﬁ ﬁHCBnBEnPOEéﬁéﬂépi?rb %ﬂ%§iﬁo metal

WO 2005/ 077913, PCT/ JP2005/ 002668 16 l.e

Ceridabry Bethosh BALHE aRided shbraisls Htal

alcoholates such as sodium methylate or sodium
ethylate.
Examples of an organic base may include
15 pyridine, trimethylamine, trigthylamine, N-
ethyldiisopropylamine, 2,4,6-coluidine, dimethyl
aniline, dimethylaminopyridine, l-methyl-2-
pyrrolidinone (NMP), N-methylmorpholine, N,N-dimethyl-
4-aminopyridine, 1,5-diazabicyclo[4.3.0]nonen->5 (DBN) ,
20 1,8-diazabicyclo[5.4.0]Jundecen~7 (DBU), and 1,4-
diazabicyclo[2.2.2]octan (DABCO).
These basic compounds are used singly or in
combination of two or more types.
The compound (1) is used to 1 mole of the
25 compound (9a) or (9b) at an amount of generally at
least 1 mole, and preferably between 1 and 3 moles.
The basic compound is used to 1 mole of the compound

(9a) or (9b) at an amount generally between 1 and 10



The reaction between the conmpound (1) and the
conpound (9a) or (9b) is generally carried out at a

W eqopeTALr e general ly between room t enper at ur BCEMR0E5/002668
150C, and preferably between roomtenperature and

100C. The reaction is generﬂléy carried out for 1 to
100 hours before term' natio During the above

lid
AU To THE PEALEEaR Lot Shech 1B IHEAOT Fon Cehanmid 5

ction eme-5
RA sCH2DD | . 0
X2 (10 a) TBE%%F%E %%&Y%%Aggz%%%“p O Japand the

(AR FRIR Sl i

an@eﬁ%e?éguEQegéﬁ@?a§§yd§étﬁégnaﬁ@b@,t@ﬁ@e&ature and
repr ents a group represented by the foll ow ng

efed Q2 J@J@Aﬁy R 20 054 60 2668pe t At fioenmahd
e? (B) . ?%54 (D, (B, (F) , or (G

100°C. The reactlon is generally carried out for 1 to

100 hours before termination.

During the above reaction, halides such as

cesium fluoride may be added to the reaction system.

10 Reaction scheme-5
R rA A
CHZIH'% /CHZ‘%\\CHZR
RE (D N
( 05N N X
10a) (12a)
. RA
[ﬁ)"’ ,,//CHZR
05N N
(13a)
R gh
CHz = CHy = .aCHR
f>\ moon_ w
—_—
7N/
A
§§
NS
> / CH;R
22—
0N N)’
(130b)

wherein R® and %% are the same as defined above; and R

represents a group represented by the following general



A group represented by general formula (A): -OR3 (A")
(wherein R3 represents: 5 Al) a hydrogen atom A2) a

wW@100807mkyl group; A3) a Cl-C6 al koxy-d - C6 aP&yiP2005/002668

5

10

15

20

group; A4) a phenyl Cl1-C6 al kyl group (wherein, on the
phenyl ring, at |east one zﬁ;ected fromthe foll ow ng
group 10 nmay be substituted:” a phenyl Cl-C6 al koxy

! U a7k PSCTSUOTEL LULES, o s1=1B0L Tt ot Cl-

' ubsti'tuted or
unsubsti t ut ed ﬁéégﬁ,ggggégengggugy ARch 3 AN PRI OUD) :

[wherein, on't eny ring, at | east one hal ogen
substituted opgunsubstitutedadS C1-C6 al koxy group may
be substituted?); A5) a biphenylyl. d-C6 al kyl group;

AFB(WJ?EPQ?HYh3 QefBSbieenyl group; A7) a Cl-Co
al kyl's

ul fonyl group; A8) a benzenesul fonyl group
Wheipi g B Dﬁénagkah;group 20 may be substitut ed;
A9) a Cl-%ﬁ al kanoyl group; A10) a group represented
byagengrel -ter sukal(dapup;-R4 (Aa) (wherein R4
represents: a Cl-C6 al koxycarbonyl group; a phenyl
Clath al Goxg6anbroyl-gieGp pwWhydeioroupd t he 25 phenyl
ring, at |east one selected fromthe group WO
20085) 0279h8nPLTLIPEE0BLBU2668°UP8 (heFiesfin@rofthe pPhenyl
phenyl C1-C6 al koxy group, a hal ogen substituted or
unsibst i atit e826E- CBeaPRYFCEEEUFIOENEDE Tl group

Sugg;iégtggbg£i%3%gg§tgtgaggy 1b§§c% gﬂﬁ%xy group; a
halogen substituted or unsubstituted C1-C6 alkyl group;
and a halogen substituted or unsubstituted C1-C6 alkoxy
group; and a phenoxy group [wherein, on the rhenyl
ring, at least one halogen substituted or unsubstituted
Cl-C6 alkoxy group may be sub;tituted]);

A5) a biphenylyl C1-C6 alkyl group;

A6) a phenyl C2-C6 alkenyl group;

A7) a Cl-C6 alkylsulfonyl group;'

A8) a benzenesulfonyl group wherein a Cl1-C6 alkyl group
may be substituted;

A9) a Cl-C6 alkanoyl group;

A10) a group represented by general formula (Aa):

(wherein R* represents: a Cl-C6 alkoxycarbonyl group; a

phenyl Cl1-C6 alkoxycarbonyl group [wherein, on the

25 phenyl ring, at least one selected from the group



group, may be substituted]; or a phenyl Cl1-C6 al kyl 5
group [wherein, on the phenyl ring, at |east one

wa@edosptma f rom t he group consisting of a phenybPCIZIP2065/002668
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al koxy group, a hal ogen substituted or unsubstituted
Cl1-C6 al kyl group, and a hal qgen substituted or
unsubstituted d -C6 al koxy g]roup, may - be

bstit dl); 10 [ | -
substsutedl) oe 10, AL, schiehomlul g, 5 natoqen
[ | [ ; t t
0 S4B IEEEL " Ol chensaecal &5 by aisnet one o

g&ﬁgfé 8h géb§%§¥u@@doé§zghﬁhﬂgkﬁgﬁﬁﬂdel4H6Hglkoxy
(whe on e I

rern, oxazol e ring, at |east one selected

fr e gLou k$tiRed9; drPhemtergroun -arsl Al kyl
Clg%&gf k§%9g?8ugggﬁg§/ lf)le sgbst it ut?ﬁd) IE{A gr oup Y

r 3}2%&5nt[@ple%iggn%halthfeobmh@l( B)ing, 2@t SRR LtB)one
(wherein R5 represents a tetrazolyl group [wherein, on
t hect ettaaokecni Ree arClpCeoalskylitigrouf ar Ehgrhehydl-C6
group which may have a hal ogen atom may be _
subskbkit gdbuper aahbénzexasobylt idrdgs) .02 Sirys - uted
represented by general formula (C): -COOR6 (@%
(wherebnaRByilepgresent end €1h@d cslsky |Sursduputes or

car banoyl oxy group represented by general WO ,
20055087918UPEY FR2G65R3H2608 ITPHNP £ FrIRE (Pestituted])

- OOCNR7R$_ (D) (wherein R7 and R8 ea%h idienti cally or
di ALé? edt pypphenylyl Cl-C6 alkoxycarbonyl group;

Al2) a benzoxazolyl Cl-Cé alkyl group (wherein, on the
benzoxazole ring, at least one oxo group may be
substituted) ;
Al3) a benzoxazolyl group; or
Al4) an oxazolyl Cl-Cé6 alkyl group (wherein, on the
oxazole ring, at least one selected from the group
consisting of a phenyl group and a Cl-C6 alkyl group
may be substituted).
A group represented by general formula (B):
-SR® (B)
(wherein R® represents a tetrazolyl group [wherein, on
the tetrazole ring, a Cl-C6 alkyl group or a phenyl
group which may have a halogen atom may be substituted]
or a benzoxazolyl group) .
A group represented by general formula (C):
-COOR® (C)
(wherein R® represents a C1-C6 alkyl group).

A carbamoyloxy group represented by general



represent: 5 D1) a hydrogen atom D2) a O -C8 al kyl
group; D3) a hal ogen substituted C-C6 al kyl group;

WO BMyp/ozr9Cl- C6 al koxycar bonyl - C1- C6 al kyl gr ouppCT/DEDOF002668

5

C3-C8 cycl oal kyl group; 10 D6) a phenyl Cl1-C6 al kyl
group (wherein, on the phenyly ring, at |east one

sel ected fromthe group consisting of a hal ogen atom
a stituted or wunsubstituted Cl1-C6 al kyl
gr%ﬁ%ﬁgg%d%gphalogen substituted*or unsubstituted

Cl- C6 al koxy_ghenp/r¥my be (#% substituted); D7) a
phenyl group (wherein, on the phenyl ring, 1 to 3

Or PRS- S8heRY eshd romddd gruHt icedTs Bténgd of F@rdat dgen
atom a hal ogen substituted or unsubstituted Cl-C6

al kyh-85849; a hal ogen substituted or unsubstituted
Cl- 20 C6 al koxy group, a Cl-C6 al kanoyl group, a
capbpxyl hygrogpn at6h;C6 al koxycarbonyl group, a
phenyl C -C6 al koxycarbonyl group, a carbanoyl group,
a &by Cs calkgl edakgamgybugroup, an am nosul fonyl group,
and a norpholino group, nmay be substituted); 25 D8) a
napBi hyl hgtogpn enbBY)tategr CdylCogrddyl GFrFumt her,
D10) R7 and R8 nay bind to each other tqgether with

ni P4 bgenCat 6fs2a8PareaEPPRYAeCd ~Hior 8%, FEMURough WO
2005/ 077913 PCT/ JP2005/ 002668 20 ot her het eroatorns
orDear BoR3af8nEycd82a&Yilo FGMM a  sat ur at ed

ted by any one of

het | i 0-
LoD LoSYeL e 8 BYPfemncsenter by an o1, O, (0

15

20
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ring, at least one selected from the group consisting
of a halogen atom, a halogen substituted or
unsubstituted C1-C6 alkyl group, and a halogen
substituted or unsubstituted C1-Cé6 alkoxy group, may be
substituted) ; 4

D7) a phenyl group (wherein, on the phenyl ring, 1 to 3
groups selected from the group consisting of a halogen
atom, a halogen substituted or unsubstituted C1-C6
alkyl group, a halogen substituted or unsubstituted Cl-
C6 alkoxy group, a Cl-Cé alkanoyl group, a carboxyl
group, a Cl-C6 alkoxycarbonyl group, a phenyl Cl-C6
alkoxycarbonyl group, a carbamoyl group, a Cl-Cé6
alkylcarbamoyl group, an aminosulfonyl group, and a
morpholino group, may be substituted):

D8) a naphthyl groﬁp; or

DY) a pyridyl group; or further,

D10) R’ and R® may bind to each other together with

nitrogen atoms adjacent thereto directly or through



condensed heterocylic group represented by any one of

5 (D10-4) to (D10-7) indicated below (D10-1) a
w@r@enzpinyl group represented by general forpai/aP2005/002668

(Da): - NR (Da) (wherein RO represents: (Dal) a

hydrogen atom 10 (Da2) a C1-C6 al kyl group; (Da3) a

phenyl C1-C6 al kyl group ( rein, on-the phenyl

.ring, at least one sele r e 0 onsi,st iang

oo R M S G 2 har B5aR sObeNT ufed o 0 Tor

23%%Q$%%ﬁ% %9 & %8i5¥|?ggﬁggyggﬂgs@nﬁého%%na%@ one of

Of ~UNSUbsStT tu al koxy group, may

be o Sybst it ﬁﬁié—ﬁ Pag) 4 2-RPheRybedbauB r{ WhekeizRneon
th% phenyl “tihg, at' |east one selected fromthe group

consi $d.l foy Oﬁe@erQé&P%g%%eEw raphakegerds Wystinued of
or al ky

unsubstituted 20 Cl- | group, and a hal ogen

5 SUPsté it edh ofp1 yngpbshitt uheddCheChwal koxy group, may
be substituted); (Da5) a C-C6 al koxycarbonyl group;
(Da6) a phenybi€li CBaabkpxyaal hgiykbrgugurepweseesited &y
the phenyl ring, at |east one selected fromthe group

20054 D77943u PET/DR2005/ 002668 21 consisting of a
hal ogen atom a hal ogen substituted or unsubstituted
Cl1-C6 al kyl group, and a hal ogen substituted or

unsubstituted C -gggaLsty group, may be
substituted); 5 ( ) a h%ﬂyl C31§%
aIkenyloxycarboﬁ?TMgrouN‘( ereirﬂ %)on the phenyl

ring, at |east one gen substituted or

(wherein R’ represents:
(Dal) a hydrogen atom;
10 (Da2) a Cl-C6 alkyl group;
(Da3) a phenyl Cl1-C6 alkyl group (wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted C1-C6 alkyl group, and a halogen
15 substituted or unsubstituted C1l-C6 alkoxy group, may be
substituted) ;
(Da4) a phenyl group (wherein, on the phenyl ring, at
least one selected from the group consisting of a
halogen atom, a halogen substituted or unsubstituted
20 C1-C6 alkyl group, and a halogen substituted or
unsubstituted C1-C6 alkoxy group, may be substituted);
(Da5) a C1-C6 alkoxycarbonyl group;
(Da6) a phenyl Cl-Co alkoxycarbonyl group (wherein, on

the phenyl ring, at least one selected from the group



unsubstituted O -C6 al kyl group may be substituted);
or (Da8) a phenyl Cl1-C6 al kylidene substituted am no

w@e@ap779{her ei n, on the phenyl ring, at |eastPOnN&2005/002668

hal ogen 10 substituted or unsubstituted Cl1-C6 al kyl
group may be substituted)); .(D10-2) a group
represented by general, fo?%ula (Db): --N R10 (Db)

(wherein the dotted Ji t ¢
5 o DI o LA LD ept eLBit e LB A O

10

15
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hydr ogen at om . ( Dbz y oupngwherghRgedn the
pmﬁﬁﬁkéﬁikﬁggﬁ &ré%%?égngs%f%%%édg?r2%1the SSOUp

consi sting o Qoen-gubst kbutedrdup, may be
u @hﬁﬁ%%ﬁk%éi%g?%%gggg%?ig?égroup,.and a ga?ggeﬁ i
sqgig'gig&%%@{.unsubstituted Cl- C6 al koxy group, may

be  substituted); (Db3) a phenoxy group (wherein, on

they Phenylokhdng @t-ck easkefPBokatagbbnylbstrotit ddherein,
unsu stitd%ed 1-C6 al kyl group nmay be substituted);

0Qn25tﬁ£bﬁﬂe@%€ﬁﬁﬂﬂéﬂn&ﬂOl@aQUpoﬁmhhaébg$n03ubhéituted or
phenyl ring, 2005/ 077913 PCT/ JP2005/ 002668 22 at
| aassuosel bat ogenl stbssikyl edronpunsubbei subsdigutest) ;7 or
al kyl group may be substituted)); (D10-3) a norpholino
gr obws ) (DLPR4)yAnCLnd6l ahkylgdenp EWhetdtHLedn 3fHEC Froup
indoline ring, at |east one hal ogen_atom may be
subshétated)on (T19-Byeanl i 56nEdoRtnyPagitoGH S WSS
on the isoindoline ringt at | east %ne hal.ogen atom b
mayulpetituted or unsubstituted Cl-Co alkyl group may be
substituted)) ;
(D10-2) a group represented by general

formula (Db):

(wherein the dotted line represents that the bond may
be a double bond; and R represents:

(Dbl) a hydrogen atom;

(Db2) a phenyl group (wherein, on the phenyl ring, at
least one selected from the group consisting of
halogen, a halogen substituted or unsubstituted Cl-Co
alkyl group, and a halogen substituted or unsubstituted
Cl1-C6 alkoxy group, may be substituted);

(Db3) a phenoxy group (wherein, on the phenyl ring, at
least one halogen substituted or unsubstituted Cl-Co6
alkyl group may be substituted); or

(Db4) a phenylamino group (wherein, on the phenyl ring,



substituted); 10 (D10-6) a 1,2, 3, 4-tetrahydroquinolyl
group (wherein, on the 1,2, 3,4-tetrahydroquinoline

WO 2009/07713 | east one hal ogen atom may be substPCT/IIRA)5/002668
or , (D10-7) a 1,2,3,4-tetrahydroisoquinolinyl group
(wherein, on the 1,2, 3, 4-tetrahydroi soquinoline 15
ring, at |east one hal ogen om may be substituted). A

henolxg%g{oug o [EBLEAEN" Eaby: 8EERAL Y LOLTLR1ERKCY c1-co

ereln repr esents a hal ogen at om

gr n1no e§g§ FE %Sgsg4t£§eé5¥¥| group whi ch may

group as a substituent; m

represents a §6L§ﬂeé mBebHeeNH 8 %@6u§» and R’
represents: rogen atom E2) a hal ogen

substituted @BlyngybghlRHB@@lﬁéicérahbylwh@&@um” 2; the
E3) a hal ogen substituted or unsubstituted O -

58 %&9&%/ 1 MR 2P0R4074913RET/ dﬁaoaane@aﬁﬁatozsmagzr @ep;
group represented by general formula (Ea): -

(Vgugg@{E@$a§ ¢Ea) (wherein Wrepresents the group
-CO or a C1-C6 5 al kyl ene group; o represents 0 or 1;
and R12 and Rb30eachani denthdalliyydr gdictfer(@mengin, on
represent: (Eal) a hydrogen atom (Ea2) a O-C6 alkyl
griog;isoindoline ring, at least one halogen atom mday be
substituted) ;

10 (D10-6) a 1,2,3,4-tetrahydroquinolyl group
(wherein, on the 1,2,3,4-tetrahydroquinoline ring, at
least one halogen atom may be substituted); or

(D10-7) a 1,2,3,4-tetrahydroisoquinolinyl
group (wherein, on the 1,2,3,4-tetrahydroisoquinoline

15 ring, at least one halogen atom may be substituted).

A phenoxy group represented by general
formula (E):
_/(X)m
L, ®

R11

[wherein X represents a halogen atom or an amino

substituted C1-C6 alkyl group which may have a C1-C6
20 alkyl group as a substituent; m represents an integer

between 0 and 3; and R™ represents:

El) a hydrogen atom;

E2) a halogen substituted or unsubstituted C1l-C6 alkyl

group; |

25 E3) a halogen substituted or unsubstituted Cl-C6 alkoxy



(Ea3) a Cl-C6 al kanoyl group; 10 (Ead4) a Cl1-C6

al koxycar bonyl group; (Ea5) a phenyl C1-C6 al kyl group
w@ avenziony on the phenyl ring, at | east one sPCEIR2065/002668

fromthe followng group may be substituted: a

hal ogen atom a hal ogen subsjituted or unsubstituted

Cl-C6 al kyl group; a 15 hal ogen substituted or
‘unsubstltuted Cl- C6 al koxy group; and a phenoxy group

h, on the phenyl ring, at |east one selected
t he _group [ g
?%Len SR e e S e
group, and a_ h geR1803substd f ut ed or unsubsti t ut ed
Cl- C6 al koxy g?zgpsﬁ;ég.be §su)tastltuted as a

Su?ﬁhéw%tﬂv répdebuntRernehereiup, -o-CorOa C1-C6
koxyl m no group may be substituted for a Cl-C6

5algyky@gﬁg|@gohper@o&kpréE@@ksaOph&nmL gimal R whed eRIY, each
on the phenyl ring, at 25 |east one selected fromthe

gr o4pneonsi sti bg dfi fde rralcdgereptremend :hal ogen

substituted or unsubstituted Cl1-C6 al kyl group, and a
hallpgeén suhstirbgtedasom;unsubstituted Cl-C6 al koxy

group, nmay be substituted); WO 2005/077913
PCTE3dR2085C£0026681k¥4 ©E&TP7a benzoyl group (wherein,

on the phenyl rin at | east one selected fromthe
gréﬂp3¢oﬁsﬂérﬁﬁgagkaéOYHapéﬁ@@Faton1 a hal ogen

substituted or unsubstituted -C6 al kyl group, and a

10hall EQéh §u5§f?5u?é€fo§ﬁcﬁr§ﬁ§é’&sﬁ%€d C1- Cs al koxy

?Qﬁgg epﬁib§§ g}ﬁg&pln&'a%%iavggéidﬁﬂeqﬁalogen

gr 85161“%/&/(12?8%2*38%' t létF’];l%q:) ’on(eE%%)le%t%@e@ilongth@ @cllkl}gwnm

group may be substituted: a halogen atom; a halogen
substituted or unsubstituted Cl1-C6 alkyl group; a

15 halogen substituted or unsubstituted Cl-C6 alkoxy
group; and a phenoxy group [wherein, on the phenyl
ring, at least one selected from the group consisting
of a halogen atom, a halogen substituted or
unsubstituted Cl-C6 alkyl group, and a halogen

20 substituted or unsubstituted C1-Cé alkoxy group, may be
substituted as a substituent], and further wherein, a
C1-C6 alkoxyimino group may be substituted for a Cl-Cé6
alkyl portion thereof);
(Ea6) a phenyl group (wherein, on the phenyl ring, at

25 least one selected from the group consisting of a
halogen atom, a halogen substituted or unsubstituted
C1-C6 alkyl group, and a halogen substituted or

unsubstituted C1-C6 alkoxy group, may be substituted);



phenyl ring, at |east one selected fromthe group 10
consi sting of a hal ogen atom a hal ogen substituted or

wap®shbsoid uted Cl- C6 al kyl group, and a hal ogePCT/JP2005/002668

10

15

20

25

substituted or unsubstituted Cl-C6 al koxy group, may

be substituted); (EalO) a enoxy Cl-C6 al kyl grou
(mherein on the 15 phenyleg|ng at | east one ° P

d f h
2V age%dé%’%"%&t?ﬁ T S s e
grou an
l%é?%ﬂ%%&ss%fegggg f§8§s£héu%§gu I cuRsyhgtin b%da

Cl roup, nay stituted); or 20 (Eall)
5%111 Slst0 2l Kyl ogeoupbubecaieq of theusBhenyied

| ea one se cted fromthe group consisting

Of f(@ lgﬂﬁgla%?gb a Qﬁ&ogeﬁa§@§§hlEub%dlﬁmted or
unsubs i tut al kyl group, and a hal ogen

SL&E%&Q%%f@u@éd“@ﬁubéthlhbﬁ §1o0b , ahkgx pegsains;t 1 ed)
25 substituted)); E5) ag I m dazol yl group#ﬂ Eg?yé

©) YA gyeuayl EFpup nwhphelinpnoogr thpe; PWdidine ring,
gS/O??Qfg PCT JP%OOS/OOZGGS 25 Eg) agthlonorphollno
gr@@ple£9& aneshaxbdent ht omomplobens upsédputEs)) a
pi peridyl group represented by general fornula Eaa)
. Rl49) 4A pEanyl RL5CEwhékEilngweaRd (hareithe Sdamdas
defi ned above; R14A
phenyl ring, at least one selected from the group

consisting of a halogen atom, a halogen substituted or
unsubstituted C1-C6 alkyl group, and a halogen
substituted or unsubstituted C1-C6 alkoxy group, may be
substituted);

(Eal0) a phenoxy C1-C6 alkyl group (wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted orx
unsubstituted Cl-Cé alkyl group, and a halogen
substituted or unsubstituted C1-C6 alkoxy group, may be
substituted); or

(Eall) a benzoyl C1l-C6 alkyl group (wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted Cl-C6 alkyl group, and a halogen
substituted or unsubstituted C1-C6 alkoxy group, may be
substituted)) ;

E5) an imidazolyl group;

E6) a triazolyl group;

E7) a morpholino group;



represents a hydrogen atom a hydroxyl group, a Cl-C6
al koxy group, or a phenyl group [wherein, on the

w@b@apr7913 i ng, a hal ogen at om may be substi t ut BC/JP2065002668

dotted Iline represents that the bond nay be a double
bond, and 10 when the dotteg line represents such a
doubl e bond, only R14 is s Bstituted; and R14 and

as to forma Cl-C4

Rl may,_.bi nd t .together with carbon
s Darheint TRy Sho%;
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?Egé:%H§Q%Q%¥U9£OWWEOM$¥§€?fi dgrbgpr esents: 15

ydrogen at om aa2) a Ci- al koxycar bonyl
9roup; ; ePRXYp U OYPe f¥heE8i By gBnthelphierylila
riEﬁl;;bs aaf %Iaééga%?d@e@gel%ctg% ?rom t-he ¥o?| OW ng group

na%kgg . substituted: a halogen atom a hal ogen
substituted or 20 unsubstituted Cl1-C6 al kyl group; a
hal ogen substituted or unsubstituted Cl-C6 al koxy
group; a Cl-C4 al kyl enednoxy~ group; a Cl1-C6
al koxycar bonyl—gmggpsNa cy@no gr qfaa)a C2- C6 al kenyl
group; a nitro group; e group; an am no group
whi ch may have, as a 25 substituent, a group sel ected
fromthe group consisting WO 2005/077913 1an
PCHIRO05/ 0026680 26 otha pheayksgsfipned epors:aRkyl
group, a carbanoyl group, and a Cl-C6 al kanoyl grg&pt6
a CIpssen kanyhyd5eBsk| e uPRd E1REBr8KKyI 9gPYEp; “att
hydr oxyl group; a Cl- C6 a kOXéﬁar og¥l substit%
Cla0g0zaY k§Fo@p ouptr a BRBRERYPFLEIP 6V aAFkYI-"gr 8lp;
Cl1-C6 al kanoyl group; a O -, C6_al kyl thi roup:
1,Q%Qgtr?a§%¥9gg@rﬁgﬁ@ BRY ?§o§3%8¥§%u5gggb;%§ﬁ dotted
i m dazol yl _group; benznt hi I OUPyoRpble bond, d
2Eib%%z%%?¥%§%?€? gP%gp?Ré %éﬁ?oﬁéy g%o%p;oa e pond, an
when the dotted line represents such a double bond,

%%dphenyl

only R is substituted; and R** and R™® may bind to each
other together with carbon atpms adjacent thereto, so
as to form a Cl-C4 alkylenedioxy group, wherein R
represents:

(Eaal) a hydrogen atom;

(Eaa?) a Cl-Cé6 alkoxycarbonyl group;

(Eaa3) a phenoxy group (wherein, on the phenyl ring, at
least one selected from the following group may be
substituted: a halogen atom; a halogen substituted or
unsubstituted C1-C6 alkyl group; a halogen substituted
or unsubstituted C1-C6 alkoxy group; a Cl-C4
alkylenedioxy group; a Cl-C6 alkoxycarbonyl group; a
cyano group; a C2-C6 alkenyl group; a nitro group; a
phenyl group; an amino group which may have, as a

substituent, a group selected from the group consisting



benzoxazol yl group; a piperazinyl group [wherein, on
10 the piperazine ring, at |east one selected fromthe

w@e@sp7ensi sting of a Cl-C6 al koxycar bonyl grRCpJE0es/®2668

10

phenyl C -C6 al kyl group (wherein, on the phenyl ring,
at | east one selected fromt group consisting of a
hal ogen atom a hal ogen sub€td t ut ed or unsubstituted
15 C1-C6 al k roup, h bsti tuted@hoyl
uﬁ%@b%t??%?%ﬁ @go%%’a?kggyégr%%ggi g s%bstltutg )
be substitufed.a | aachlper izdy 1
%up{mﬁﬁée?n&? gk%#ggglggggbrlﬁg at | east one

E%stg%8§$d|6a8?§ gf? gygﬁg ﬁhﬁ&%k%xyqng&h@panbn@l—

one cted fromthe group

C\‘z(zé éik@g%%icﬁon?p Q@béwxhteaoum ~28d 23 Kyheyougy;0up

rein henyl ring, at |east one selected
0 $i §tbng; ok aibalkogenaa group; a Cl-
ﬁ £ @Es??tﬁ%gg o? ugsubstltuted Cl- Egﬂglkyl
gr@gpalﬁggtglgaggggp 25 sybsui-tutedodr lunsulgt;i tut ed
Cl-C6 al koxy group, may be substituted) may be
SUP§&k&HbEQla§rau§ubshltmeﬂbkplamdgr@u@ar@aﬁngothlazolyl
group); (Eaad4) a hydroxyl group; WO 2005/077913
PCI+dR3005/ 0A266Bz0RFiakBAFS) gaomrb@xpygcrwl OERXE)
a phenyl group (wherein, on the phenyl rin at Ieast
oneesebretedylr gmptihe gr@@peé@ﬁép§ﬂlﬂ§QMP %W
group [wherein, on the phenyl ring, at |east one
setbetEdpﬁr@ﬁﬁﬂﬁergﬁéupa§0ﬁ§ﬁ§Flﬁ@eb§%499£%ﬁyﬁ¥o Hﬁﬁ

a hal ogen substltuted or uns i.tuted k
gr@ﬁ@upaﬁénélﬁéﬂéﬁeﬁ sébgﬂlp @ kSN ﬁﬁ§§5§fqt e$& and a

Cl1- C6 al koxy

15

20

25

phenyl C1=C a%%yl g%oup W %&%&%ﬂe%nﬁ%ﬁ% phenyl ring,
at least one selected from the group consisting of a
halogen atom, a halogen substituted or unsubstituted
C1-Cé6 alkyl group, and a halogen substituted or
unsubstituted Cl1-C6 alkoxy group, may be substituted)
may be substituted as a substituent]; a piperidyl group
[wherein, on the piperidine ring, at least one amino
group may be substituted, wherein, on the amino group,
at least one selected from the group consisting of a
Cl1-C6 alkyl group and a phenyl group (wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted Cl1-C6 alkyl group, and a halogen
substituted or unsubstituted C1-C6 alkoxy group, may be
substituted) may be substituted as a substituent]; and
a carbamoyl group);

(Eaad4) a hydroxyl group;



substituent], a hal ogen atom a hal ogen substituted or

10 unsubstituted Cl-C6 al kyl group, and a hal ogen
w@asoiou ed or unsubstituted Cl1-C6 al koxy gr oRQI/JIrEAY5/002668

be substituted as a substituent); (Eaa7) a Cl-C6

al koxy group; (Eaa8) a C3- ycl oal kyl - C1- C6 al koxy

group; 15 (Eaa9) a phenyl cartbanoyl group (wherein, on

~th h I ' t |l t l ected f th '

coRT3t | B SBF4<KaPBGER"atom a hal ogen substituted
bstitut -

R e e T it

b ti ; I ~ iy

AT A - 40 G0 -l g S

fﬁh%%g;ﬂt&ﬁgpgﬂh@r@%bt Byl ex¥ ghewd1( Wiekei it Qrast

ne ring, at |east one Cl-C6 al kyl

59r Q4P BBYcbBeegsubshi tHbedroupEaahd)liseing of a halogen
2, 3-di hydrobenzof uryl oxy group (wherein, on the

2, 3rdihydr phengehusapstingredt oreastsubme iseltect €l WO

2005/ 077913 PCT/ JP2005/ 002668 28 from t he gr oup

coaskgli ggoap, aabll- E6hall kybngsobptandtas coxengruprituted

may be substituted); (Eaal5) a benzothiazol yl oxy group

(wherebnalenxivhgrobenzoeki hzobebsitagutad lagsast one

Cl-C6 al kyl group may 5 be substituted); (Eaal 6) a

1, 2uBs#iteendhydrohapRuR)l 8%9Tgr uplRgeeiSPstigiitigs or

1, 2, 3, 4-tetrahydronapht hal ene ring, at Ie?ft one 0xo
10grenpuhayibatedhSiifat edkyl group, and a halogen

substituted or unsubstituted Cl-Cé6 alkoxy group, may be
substituted as a substituent);

(Eaa7) a Cl-Cé6 alkoxy group:;

(Eaa8} a C3-C8 cycloalkyl-Cl-C6 alkoxy group;

15 (Eaa9) a phenylcarbamoyl group (wherein, on the phenyl
ring, at least one selected from the group consisting
of a halogen atom, a halogen substituted or
unsubstituted Cl-Cé alkyl group, and a halogen
substituted or unsubstituted C1-C6 alkoxy group, may be

20 substituted):

(Eaall) a tetrahydropyranyloxy group:;

(Eaali) a 1,3-dioxolanyl group;

(Eaal2) an OXO group;

(Faal3) a naphthyloxy group (wherein, on.the

25 naphthalene ring, at least one C1-C6 alkyl group may be
substituted) ;

(Eaald) a 2,3-dihydrobenzofuryloxy group (wherein, on

the 2,3-dihydrobenzofuran ring, at least one selected



(Eaal 7) a 1, 3-benzoxat hi ol anyl oxy group (wherein, on
10 the 1, 3-benzoxat hi ol ane ring, at |east one oxo

w@e@ap779mny be substituted); (Eaal 8) an isoqui POI/§12005/002668
group; (Eaal 9) a pyridyl oxy group; (Eaa20) a
qui nol yl oxy group (wherein, Qn the quinoline 15 ring,
at | east one Cl1-C6 al kyl grdup nay be. substituted);
a2l ), .a di benzof - r Qup; ag22) 131 d
i i oS or o Pthag L BaPa CERREZLARYL sroup and an

0 group , the 2H onene

Egggﬁgié%ﬁgqﬁé one gégfgﬁgggegyy be 20 substituted);

enzoi soxazo oxy group; (Eaa24) a

g“gﬁ%’%‘ﬁ* ! gﬁ%{ﬂ?%&{éﬁia£§§9§é)<yagr?mer( wherein, on the

ydr o ndenyl oxy group ein, on the

2,354l -Lthi pdgpe Bkngeadt bgast1one aieyar gupuplmay
rng%%%§%%ﬁéﬁ+¥%ted)? (Eaa28? a benzof urazanyl oxy

5 0NQuPs ok {Ea82d) ; a phenyl C2-C6 al kenyl group
(wherein, on the phenyl ring, at |east one selected
fromdhe) gs oup2 W, 2005£02R9EB0REPHER2005,/002668 (RBerein,.
consi sting of a hal ogen atom a hal ogen substituted or
unstibshé t Up 203 CA-E6tabkyHrgneppthandng Wahnggeat least one
substituted or unsubstituted Cl-C6 al koxy group, may
beoxsupstup uhed) e SubBbk)tatgroap represented by

general formula (Eab): -(W)c7-N--\ NR' &Eab .
(whezaln) oai &, BheesapEashlaérniéad* beveIPV F@g@é@entoél

a |ower alkylene g(oup; and R 5 reRres%nts:
10 the 1,3-benzoxathiolane ring, at least one oxo group

may be substituted);

(Eaal8) an isoquinolyloxy group;

(Eaal9) a pyridyloxy group;

(Eaa20) a quinolyloxy group (wherein, on the guinoline
15 ring, at least one C1-Cé6 alky; group may be

substituted) ; ,

(Eaa2l) a dibenzofuryloxy group;

(Eaa22) a 2H-chromenyloxy group (wherein, on the Z2H-

chromene ring, at least one oxo group may be
20 substituted);

(Eaa23) a benzoisoxazolyloxy group;

(Eaa24) a quinoxalyloxy group;

(Eaa25) a 2,3-dihydro-lH-indenyloxy group (wherein, on

the 2,3-dihydro-1H-indene ring, at least one oxo group
25 may be substituted):

(Eaa26) a benzofurazanyloxy group; Or

(Eaa27) a phenyl C2-C6 alkenyl group (wherein, on the

phenyl ring, at least one selected from the group



(Eabl) a hydrogen atom (Eab2) a Cl1-C6 al kyl group
(wherein, on the al kyl 10 group, a norpholino group, a
wWhenwzoy191yr oup, a car banoyl group whi ch rmay hBOBIR2005/002668

C1

-C6 al kyl group as a substituent, or a cyano group

may be substituted); (Eab353a C3-C8 cycl oal kyl group;

(Eab4) a phenyl C1-C6 al kyl

ph

COFEI S} § P B ©

. roup (wherein, on the 15
enyl ., ring, aé % Se gl é@éﬁCtSdhéi8gghh%ugg%gﬁuted or

atom a cyano group, a phenyl

, ' | Lhi «a Cl-C6
e T S O i T
C2- Ch_al k | . | : .
o2 LAPILENG oy, 2l esenceubstisitaduy Ay -

or

group, a -hal ogen substituted

trﬁ§§§%4§$%é&iFg Cl- C6 al koxy group, and a 1, 2, 3-

azol e group, may be substituted); (Eab5) a C2-C6

Sa'ﬁffY'??ﬁgHQ%tﬁgﬁ?Q%eﬁteaeﬁylg@h@ual(wbemaua,(Gﬂh@he

pheny

| e

2005/ 077913 PCT/ JP2005/ 002668 30
ast one selected fromthe group consisting of a

hal ogen atom a cyano group, a hal ogen substituted or
unsubstituted Cl1-C6 al ky/” ghoup, and a hal ogen

su
be

bstituted or umgyhstiN ut ed NSRS @Edxy group, may
5 substituted); (Eaby)_& Cl-C6 al kanoyl group;

(Eab8) a phenyl C2-C6 al kanoyl group (wherein, on the
phenyl ring, at |east one selected fromthe group

co
10
su

nsisting of a halogen atom_ a hal ogen sub itutedS%tS a
(whsubshi pui edtice- €8mal Ryl J§rdns av@VE hdltogeR™e
bstituted or unsubstituted. d -C6 alkoxgégroup, may

belower alkylene group; and R™ represen

10

15

20

(Eabl) a hydrogen atom;

(Eab2) a Cl-C6 alkyl group (wherein, on the alkyl
group, a morpholino group, a benzoyl group, a carbamoyl
group which may have a Cl—C6.alkyl group as a
substituent, or a cyano group may be substituted) ;
(Eab3) a C3-C8 cycloalkyl group;

(Eab4) a phenyl Cl-C6 alkyl group (wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a cyano dgroup, a phenyl
group, a nitro group, a C1-C6 alkylthio group, a Cl-Cé
alkylsulfonyl group, a phenyl Cl1-C6 alkoxy group, a C2-
C6 alkanoyloxy group, a halogen substituted or
unsubstituted Cl1-C6 alkyl group, a halogen substituted
or unsubstituted Cl-C6 alkoxy group, and a 1,2,3-
thiadiazole group, may be substituted);

(Eabb) a C2-C6 alkenyl group;

(Eab6) a phenyl group (wherein, on the phenyl ring, at



substituted); (Eab9) a benzoyl group (wherein, on the

benzene ring, at |east one selected fromthe group
weonsisving of a 15 hal ogen atom a hal ogen PCT/JP2005/002668

substituted or unsubstituted d-C6 al kyl group, and a

hal ogen substituted or unsu |tuted Cl1- C6 al koxy

group, nmay be substituted); (EabIC» a Cl-C20

I k b wWh h l;
airekErognoteiPebtB Y Srgbﬁegggggp%58%é§%éi?gP%;%o

h . .
5 4519950, BLGE) B0GREMIORERLP WOHah Ry, St Rl

b a
?E%%%%%“éepﬁe%dcéaibéﬁéiF85°59°uE§y P ororn Conrel

nyl oxycar bonyl group (wherein,

ZSS%SH&PQS”XE ﬁhBQbséith%@at cone esaheetsd dioum,t ity be
oup consisting of hal ogen atom a hal ogen

su tuigdeQ unsubstltuted Cl-C6 al kyl group, a
5 %gén subgt?tuted or unsubstituted O -C6 al koxy WO

20Q§AQ7Y9A3CEC@6382@@569@2@68up31 group, a nitro

group, a halogen substituted or wunsubstituted Cl-C6

al kyhbbi 0agphEpylag2atinalgrooyl whricshp nashey@ia,aon the

Cl- C6 al kanoyl group, a phenyl Cl1-C6 al koxy group, a

Clpeénal kexygar banykagtoope ardegt®dl fzom tﬂﬂ&acﬁfﬁm yl

group, nmay be substituted); (Eabl2) a phenyl

al kenyliexyogr bényl hgiegpn @%ﬁ@% 2n ﬁﬂ?ﬁﬁﬂtuted or

ring, at |east one sel ected fronithe conS|st|ng
100f uashhbbgéntatofl - §6h§ﬂégéngr§ﬁﬁktﬁt %%P

unsubstituted Cl1-C6 al k D, 0 halo
su§§bﬁF&Fé8€§r°6n§Gﬁ§Fl%&Fg CéﬁqgifgiV) gﬁ%uﬁ?“ nay be
be substltuteq);

substituted

(Eab9) a benzoyl group (wherein, on the benzene ring,
at least one selected from the group consisting of a

15 halogen atom, a halogen substituted or unsubstituted
C1-C6 alkyl group, and a halogen substituted or
unsubstituted Cl1-C6 alkoxy group, may be substituted) ;
(Eabl0) a C1-C20 alkoxycarbonyl group (wherein, on the
alkoxy group, at least one selected from the group

20 consisting of a halogen atom, an amino group which may
have a C1-Cé6 alkyl group as a substituent, and a Cl-Cé6
alkoxy substituted Cl-C6 alkoxy group, may be
substituted);
(Eabll) a phenyl C1-Co alkoxycarbonyl group (wherein,

25 on the phenyl ring, at least one selected from the
group consisting of a halogen atom, 2 halogen
substituted or unsubstituted Cl-C6 alkyl group, a

halogen substituted or unsubstituted Cl-C6 alkoxy



(Eabl 3) a phenoxycar bonyl group (wherein, on
t he, phenyl ring, at |east one selected fromthe group
weonsising of a hal ogen atom a hal ogen subspCT/ir2065/002668
or 15 unsubstituted Cl1-C6 al kyl group, and a hal ogen
substituted or unsubstitute% Cl- C6 al koxy group, may
be substituted); (Eabl4) a &henyl d-c6

-l kyl car banoyl _ o oup, { wher 1o ansLilerphenyl bing, ar

group consi sting of

CapaSl B Mg dAloge pybehibULeCuS! HASURSE! Yredp

ogen substituted or
unsubst i - XY1k8hOYP, gPBYpbea phenyl C1-C6
su%%%$Qd%%%%%ﬂ%éégﬁgﬁlg@pheﬁylcgrb%nDyF g?oﬁpeny
( L, h 0yt a2Rok{Bgrbahylegsbupheand a
s£$§%$%% ?%é%#iﬁ%pgfoup %ongigtiﬁg gf g ha?ogen at om

5@ N3 ogeny, suhst i1 Bdgbup Ungshsbet stipdtCiu€edal;ky!
group, and a hal ogen substituted or unsubstituted

Cle £8, B KOXYp1g:9¢D, CBRy6 bal MEn2005104rBb8yl group

PCT/ JP2005/ 002668 32 substituted); (Eabl6) a

bepzied te yh, ssbsthé upleenl- €6nal kekytarbbnyhe gedggted
(wherein, on the benz"ofuran ring, at |east one

hat sgentia¢ ogromy bensubsingueédy; helpegplzfoq, a halogen
benzot hi enyl C1-C6 alkoxycarbonél groug wherein, on

t heubenzotbedphenensiagt LintpdaSt ~bRe 2 1&¥e GOy r GRY 2

the group consisting of a hal ogen ato nd, a | ogen

10 subsipgen egul? t LS LBt P?utléauéﬁtééu%?%]o@"%ér 532(%3(_\/
be substituted); 10 %Eab%Sé a naphthyl substituted
C19€BUR} KBRY CAF bBRYPLLGRbEY) 7 -

(Eabl3) a phenoxycarbonyl group (wherein, on the phenyl
ring, at least one selected from the group conslsting
of a halogen atom, a halogen substituted or

15 unsubstituted C1-C6 alkyl group, and a halogen
substituted or unsubstituted C1-C6 alkoxy group, may be
substituted);
(Eabl4) a phenyl C1-C6 alkylcarbamoyl group (wherein,
on the phenyl ring, at least one selected from the

20 group consisting of a halogen atom, a halogen
substituted or unsubstituted C1-C6 alkyl group, and a
halogen substituted or unsubstituted Cl-Co alkoxy
group, may be substituted);
(Eabl5) a phenylcarbamoyl group (wherein, on the phenyl

25 ring, at least one selected from the group consisting
of a halogen atom, a halogen substituted or
unsubstituted C1-C6 alkyl group, and a halogen

substituted or unsubstituted C1-C6 alkoxy group, may be



(Eabl 9) a pyridyl substituted Cl-C6 al koxycar bonyl
group (wherein, on the pyridine ring, at |east one

whados9zE1nt om may be substituted); 15 (Eab20) BCT/amr2905/002668
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substituted Cl-C6 al koxycarbonyl group (wherein, on
the furan ring, at least onge_nitro group may be
substituted); (Eab2l) a thi | substituted O -C6

alkoxycarbongg group (wherein, on the thiophene ring,
zﬂSWQﬁﬁﬁ ¥he?! 20 hal ogen atom may be substitut ed);

@@ﬁzﬁ%égﬁagzoéﬁ begybshiLut edeCl- €8 -glkaxyearkanony

|azo e ring, at |east one
selected fromthe gro 11p9n0f18qCLl5E6 1@lake
?F%n& %e %ﬂylg%rgﬁ% ?%ﬁ%?gln nonltﬁe Shenyﬁ rlﬁ;e

25h%% &Sﬁ Hemgg ggen, supstitulied or unsubstituted

group may be substituted] may be

SUE@%W eQ)benQEeﬁgéh a tetrazal ¥bxyuhsbionytled rGlyCs

oxycar bonyl group {wherein, on the tetrazole ring,

at \bk@é‘ﬁé115.’neomggoﬁéﬁzaeﬂﬁoﬁﬂhéPzﬁlﬁ@/ 00268&as33 one
selected from the group consisting of a d-C6 al kyl

gr 9&ipe 3pddarpbenyheggoupp[ wheséshingn otfhe pledmglery iakgpm

at | east one hal ogen atom may be substituted] may be
suhsdli tuhetlpgeh EEabR4fubed or unsubstituted C1-Cé alkoxy

2, 3-di hydro-| Hindenyl oxycar bonyl group; (Eab25) an
ad@naupameysbbsBUDateﬁutﬁdtB al koxycar bonyl  group;

(Eab26) a phenyl C3-C6 al kynyl oxycar banyl. . grou
( E4B27} 8% ph@ﬁyhthwé embeslspﬁsﬁyEArGén l%%%ﬁﬁ% bopy 1
(Eab28) a phenyl Cl1-C6 al koxy substituted Cl-

al ®BRyear bonyl group;

(Eabl9) a pyridyl substituted C1-C6 alkoxycarbonyl
group (wherein, on the pyridine ring, at least one
halogen atom may be substituted);

(Eab20) a furyl substituted C;—CG alkoxycarbonyl group
(wherein, on the furan ring, at least one nitro group
may be substituted);

(Eab21) a thienyl substituted C1-C6 alkoxycarbonyl
group (wherein, on the thiophene ring, at least one
halogen atom may be substituted);

(Eab22) a thiazolyl substituted C1-C6 alkoxycarbonyl
group (wherein, on the thiazole ring, at least one
selected from the group consisting of a Cl-C6 alkyl
group and a phenyl group [wherein, on the phenyl ring,
at least one halogen substituted or unsubstituted Ccl-Cé
alkyl group may be substituted] may be substituted);
(Eab23) a tetrazolyl substituted C1l-C6 alkoxycarbonyl

group {(wherein, on the tetrazole ring, at least one



(Eab29) a C2-C6 al kenyl oxycar bonyl group; (Eab30) a
C2- C6 al kynyl oxycar bonyl group; (Eab31l) a C3-C8

W@ y®b09ky | substituted Cl-C6 15 al koxycar bonyPCTIRR045/002668
or (Eab32) a benzoyl substituted Cl-C6 al koxycar bonyl
group); E12) a group repres ed by general formula
(Eb): C "'"NR (Eb) (wherei he dotted |ine

RiE Fepredcheah, fae ?;%gpg%asggg%ﬁi‘g%"%b'é?f,s%;%%’%’u%

)y B3 5
pcH SRB005 0B pBAg T4 1= By MARER e, YR B RS ring,
(M.?Eff%gﬁﬁlzngeﬂg%g%satgﬁcmayabeh%@wst%ﬁ@gql Iy be
gr oup on the ph

erein, enyl “ring, at |east one

seLected-fromthe group consisting of a hal ogen atom
a %§§ogenusu%lfituted or 5 unsubstituted Cl1-C6 al kyl

595 0pPn2 @E daazhal ggdefdrouistiihdeed 1ok ydasitastyilt uiedip;
G -Co al koxy group, may be substituted); (Ec2) a
Cl{£B02b koxy canhanyl ageogpbser tEed) Cd +aemilkd@ydedrbonyl
al koxycar bonyl group (wherein, on 10 the phenyl ring,
atgkeapt one selected fromthe group consisting of a
hal ogen atom a hal ogen substituted or unsubstituted
O {E6babkyk gheupl &3dCH kalkoger cxyigstibamydd ggroup/
unsubstituted Cl-C6 al koxy group, may be
subgabﬁ&tea)phenylthio C1-Ct alkoxycarbonyl group;

10 (Eab28) a phenyl C1-C6 alkoxy substituted C1-C6
alkoxycarbonyl group;
(Eab29) a C2-C6 alkenyloxycarbonyl group;
(Eab30) a C2-C6 alkynyloxycarbonyl group;
(Eab3l) a C3-C8 cycloalkyl substituted C1-Cé6

15 alkoxycarbonyl group; Or ‘
(Eab32) a benzoyl substituted Cl-Cé alkoxycarbonyl
group) ;

E12) a group represented by general formula (Eb):

—@N—R‘s (Eb)

(wherein the dotted line represents that the bond may
20 be a double bond; and RS represents the same group as
RlS) -

E13) a group represented by general formula (Ec):



W
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10

15

15 E14) a pyridyl group; E15) a group represented by
general fornmula (Ee): -O NR46 (Ee) (wherein R46

o epsesmnt s: a phenyl group [wherein, on the PEEMLA005/002668
ring, at |east one selected fromthe group consisting

of a hal ogen atom a haloge54§ubstituted or 20
unsubstituted Cl-C6 al kyl group, and a hal ogen

substituted or unsubstituted Cl-C6 al koxy group, may
be substituted]; a phenyN Clqgﬁ al kyl group [wherein,
on WD 2005/ 077913-®cM. IP2057R0266® ~35 t he pheny!
ring, at | east onelsel d fromthe group consisting
of a hal ogen atom "a hal ogen substituted or
unsubstituted Cl1-C6 al kyl group, and a hal ogen

su ' d,or ktut ed C1-C6 al koxy group, may
bepgﬁé%%%$i§utg ?gg%ﬁﬁgnyl Cl- C6 al koxycar bonyl group
[V\‘gﬁéana PReh e ehesy! alkpa, gabulpedsieard nseloec ttér:
fromthe group consisting of a hal ogen atom a hal ogen

substhtut edngl HBsubsktt yheds€leCheal Kylongrtdep gramed a

hal ogen substituted or unsubstituted Cl1-C6 al koxy 10

Or 88Rs i BBYnfeosubshial uyed] atom,aaChal® gsink sxpsdriforiad or
group); E16) a phenoxy group (wherein, on _the phenyl

ri ngsuabtiteast 6heCSehékyad gfrowm t REdyPodiR IO st i ng

of a halogen atom a hal ogen substjtuted or
unsubstituted ¢5 GhsuBsaikiitegr GdpCoard komaIdFgep, may be
substituted or wunsubstituted Cl-C6 al koxy group, may
bessbbSikutie€dy; E17) a benzoyl group (wherein, on

the phenyl rin east one sel ected fromthe group

coﬁEPgﬂiﬁgcéfcg’ﬁi%8§gﬁa5 OMY+a HESgeT substi tuted or

un%gg Sigu%%gnyl C1-C6 alkoxycarbonyl group (wherein, on
the pheﬁyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted Cl-Cé alkyl group, and a halogen
substituted or unsubstituted C1-Cob alkoxy group, may be
substituted));
El4) a pyridyl group;

E15) a group represented by general formula (Ee):

——o-<3N—R“6 (Ee)

(wherein R*® represents: a phenyl group [wherein, on the
phenyl ring, at least one selected from the group

consisting of a halogen atom, a halogen substituted or

20 unsubstituted C1-C6 alkyl group, and a halogen

substituted or unsubstituted C1-C6 alkoxy group, may be

substituted]; a phenyl C1l-Cé alkyl group [wherein, on



20 C1-C6 al kyl group, and a hal ogen substituted or
unsubstituted Cl-C6 al koxy group, may be substituted);
WELRF/0Z98 azabi cycl o[ 3, 2, 1] octyl group (wher ei PCT/@IrR003®2668
8- azabicycl o[ 3,2,1] octane ring, at |east one phenoxy
group may be substituted ( rein, on the phenyl ring,
25 at Ieast one selected fr the group consisting of

hal to a | S t "
DT DCE T G ol BT o7 Gups -ard 8 naTSBef>® 921

substi.t ted of Cl; GBzabkaxy WP+ uiay
be srtfo%u“tnuq gn@%p%%,g/ %13 gﬁcm 2005%’%2665 36

E t ol hawi A eal
@S‘f“gf{%*?“é‘?@?ﬁﬁkfﬁ%é?ﬁﬁ (g BIRER00ER o Rus
E%ybéﬂ¥¥uﬂé&“$ﬂ &Hs&%iﬁf%&%@&yCl5C6€§&Q5QQtgr@up, may be

ogen atom a Cl-C6 alkyl group; a phenyl group

51 V!lﬁ:rsediftu*é&bl} hes phesy}1 réngc6 a1 keagtaebenysebeoued
fromthe group consisting of a hal ogen atom a

hajpgere supsin tthedolpenyhsubsy ) t at edle€s+Conal kgllected
group, and a hal ogen substituted or unsubstituted
Cl£ 6 af thoxyr diflo geoupi s iwyg bef sabBailpaeadp ooy é halogen
pyridyl group [wherein, on the pyridine ring,
| et s toneu thed ogernunswhst i twted 65 Gﬁsé%§ﬂﬂt9ﬁ@ﬁpﬁlaeg a
al kyl group may be substituted as a substituent and
f Urd hegemheiiles il Rayed o Rasuhalibragct Glegéh a& REY
together with nitrogen 15 atons adhg Sgt gg 1
10 diged®y BRY P obighS bt hierehét ePbatols; “So? O§chgPﬁPg
5-7 menpered saturated heterocyclic ring, wherein, on
tiﬂ??&ﬁb&ocyclic ring, at |east one phenyl group may

TRl | e P abpB ARt LU, DANERE! Bnefal Beng, ac
least one selected from the group consisting of a
haiogen atom, a halogen substituted or unsubstituted

15 C1-C6 alkyl group, and a halogen substituted or
unsubstituted C1-C6 alkoxy group, may be substituted);
E17) a benzoyl group (wherein, on the phenyl ring, at
least one selected from the group consisting of a
halogen atom, a halogen substituted or unsubstituted

20 C1-C6 alkyl group, and a halogen substituted or
unsubstituted Cl-C6 alkoxy group, may be substituted);
E18) a 8-azabicyclo[3,2,1]octyl group {(wherein, on the
8-azabicyclo[3,2,1]octane ring, at least one phenoxy
group may be substituted (wherein, on the phenyl ring,

25 at least one selected from the group consisting of a
halogen atom, a halogen substituted or unsubstituted
C1-C6 alkyl group, and a halogen substituted or

unsubstituted Cl1l-C6 alkoxy group, may be substituted));



20 selected fromthe group consisting of a hal ogen

atom a halogen substituted or unsubstituted Cl-C6
wa@bdoglo79idup, and a hal ogen substituted or PCT/JP2005/002668

unsubstituted Cl-C6 al koxy group, nmay be

substituted]); E20) a phenyl C1-C6 al koxy group
(wherein, on the 25 phenyl 3P ng, at |east one

sel ected fromthe grou nsi stin . hal tom
= i o ger? SUBS T S P Dr e retbe o Sao B e 28T Ry
group, and a_hal ogen substituted or unsubstituted
cﬁqg“‘h]réko@)gr oup, may be WD 2005/ 077913

PCT/ JP2005/ O%?%_% ZR4esub3tEift)ut ed); E21) an am no

substituted ( kenyl dgroup (wherein, on the

am no_group,s7at e setec%zgq i ehfrpret hei £ geoept1
cggw‘“gf%%lnrbp%f énél-am a ylsl%gé?géulgdjaan a phe%yl 5 gro}ljp

5 ][‘goéfé%é‘en@!‘ dhe phsoyh 5468, atcleestaongl sebegied

e group consisting of a halogen atom a

h ﬁéﬁ§%3#9§§.t & 81 nUnstbshéet phedyClr@hgal kyl least one
g?é)up, and aﬁ) hgf{ogen substituted or unsubstituted

Cls £6- @t &@XFroll e, gfdyp beossbst iyt ed] amhaplibgen atom, a
substituted); or 10 E22) an oxazolidinyl group

(WheT eidn Obé het oxadobr dunsubsthgutat Fdast ed&kydx@roup,

group may be substituted)]. A group represented b

gened ad falogkm, §EpstitNRed9RROURFYLERAENEER ﬁﬂgé/?n&ilkoxy

Rao each identically or differently 15 represent: Fl)
10 a diydupgenantlon stRjtateieds’ aPkyR §YEGHYLFSE YBheny!

Cl- C6 al kyl groug (wherein, on the Ehin%l ri ng,, alto en

| ehishebRen sePcER PYBAILRE FoRPowkhglgfSlp 0N natod

substituted or unsubstituted C1-Cé6 alkyl group may be
substituted as a substituent], and further wherein RY
and R*® may bind to each other together with nitrogen

15 atoms adjacent thereto directly or through other
heterocatoms, so as to form a 5-7 membered saturated
heterocyclic ring, wherein, on the heterocyclic ring,
at least one phenyl group may be substituted as a
substituent [wherein, on the phenyl ring, at least one

20 selected from the group consisting of a halogen atom, a
halogen substituted or unsubstituted C1-C6 alkyl group,
and a halogen substituted or unsubstituted C1-C6 alkoxy
group, may be substituted]);
E20) a phenyl Cl-Cé6 alkoxy group (wherein, on the

25 phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted Cl-C6 alkyl group, and a halogen

substituted or unsubstituted C1l-C6 alkoxy group, may be



20 may be substituted: a phenoxy group [wherein, on
the phenyl ring, at |east one selected fromthe group

weonsisoing of a hal ogen atom a hal ogen substPCTIRAG05002668
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unsubstituted Cl1-C6 al kyl group, and a hal ogen
substituted or unsubstitute 1 C6 al koxy group, may
be 25 substituted]; a hal og aton1 a- hal ogen
substltug g 8 unsubstituted Cl-C8 al kyl group; a
haPBg8ht5UbEtY futed or unsubstituted Cl-C6 alkoxy

R SRR LR

38 _f t t f C I
ot IR 8, et oo

ﬁpgh rhgﬂs%sﬁﬁnhe@§ta0@§—@%|%Q@@Q fgrend herdroythenyl

i34 ing o al ogen atom a hal ogen substituted

Of Haégb%hé%% 5061t66 ahkyly10rauwe, and lad agen
stl uted or Unsubstituted Cl-C6 al koxy group, may

beséMQ&EéHUEQSh tHay gheupubshistiuttdd)y, cef @i perlagarylatom, a
group [wherein, on the piperazine ring, at |east one
pheaybgEa- €6bakkylitedr oup umeybise iswtistd tAit-€1b (adherlei gioup,
on the phenyl ring, 10 at |east one selected fromthe
granp eohsilstiengsobsaithikdgenr amembssifaltegerr1-C6 alkoxy
substituted or unsubstituted d-C6 al kyl group, and a
hagogep,smbytbﬁuﬁé@séﬁtu@ﬁ§db§ﬁﬂtGﬁé&qﬁﬁﬁﬁi Qé%Q/or
group, may be substituted)]; and a piperi oup
[V\ﬁ@%. AN enaERd 1ELpELi GEREPr | (GRS TR Nt qﬂea%t olidine

am no group_nay be substituted, mhere| the anino
Or 59- aBt| $58F CoRBSS BREC LR I Bk e Grouy - g &y

g, st "eat: SsRUELEPER A et e@'fégnreﬁ—l}pf S o

of a halogen_%%quoa hangqu§ubst|tuted or
[wherein R*® and R?® each identically or differently
represent:
Fl) a hydrogen atom;
F2) a Cl-C6 alkyl group;
F3) ‘a phenyl Cl1-C6 alkyl group (wherein, on the phenyl
ring, at least one selected from the following group
may be substituted: a phenoxy group [wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted Cl-C6 alkyl group, and a halogen
substituted or unsubstituted Cl1-C6 alkoxy group, may be
substituted]; a halogen atom; a halogen substituted or
unsubstituted Cl1-C6 alkyl group; a halogen substituted
or unsubstituted Cl-C6 alkoxy group; an amino group

(wherein, on the amino group, at least one selected



20 unsubstituted Cl1-C6 al kyl group, and a hal ogen

substituted or unsubstituted Cl-C6 al koxy group, may
wheoospuss i tuted) and a Cl-C6 al kyl group nay BET/JP2005/002668

substituted]); F4) a phenoxy Cl-C6 al kyl group

(wherein, on the phenyl 25 rlng, at | east one

sel ected fromthe group con§|st|ng of a hal ogen atom

3 hal ogen Sggggﬂggggéﬁglggbgunsgbat biubed 6Ly 6 byl and a

Put@d-or “unsub

07 1 en rin
p@wzioo@r&g S4B lE Y0.2005(07 BLbne phony) xins.
lk ! h r ons'L n a
L e

C]fb g J§y£t<%°UQ thg%eIQGsQEEE’%Mﬁ@éBOB)H QR L i% vard
heh group’ [ wher el on the phenyl ring, at |east

0 ect g f £ PBLbhe,g504PhE0PgEST BB sefi tat chaloagen
5a?§%ﬁ§%d§ al %genﬁsu%stltuted or unsubstituted Cl1-C6

allmu@é@y@uﬂ@a be-subst kbuyedlouppymbe beulsstistitedied]
F6) a phenyl group (wherein, on the phenyl ring, at

|Q@§§ 98essekect edeflf enut beépgreupnygdngirstipng whlergin, on

hal ogen atom a phenoxy group [wherein, on the phenyl

rifige Bipbeasineneisgl eetediehsbmonke PHedyR 6s iy L

of a hal ogen atom a hal ogen substituted or

ungubsp | hay ede Csubstakkypdgrlghpreand @nhéﬁﬁgéﬁenyl ring,

substituted or unsubstituted Cl-C6 al kox B, TV
10beatsubsstt anedpelanged éIOQGtBIekﬁfy%lé’rl%’ﬁﬁ Ezrl&?p a
g?%@gggegugightugegélogen subst u%%koxrp%ﬁgg&%tltuted
C1-C6 alkyl group, and a halogen substituted or
unsubstituted C1-C6 alkoxy group, may be substituted) ]
and a piperidyl group [wherein, on the piperidine ring,
15 at least one amino group ﬁay be substituted, wherein on
the amino group, at least one selected from the group
consisting of a phenyl group (wherein, on the phenyl
ring, at least one selected from the group consisting
of a halogen atom, a halogen substituted or
20 unsubstituted Cl-C6 alkyl group, and a halogen
substituted or unsubstituted Cl-Cé alkoxy group, may be
substituted) and a C1-C6 alkyl group may be
substituted]);
F4) a phenoxy C1l-Cé alkyl group (wherein, on the phenyl
25 ring, at least one selected from the group consisting
of a halogen atom, a halogen substituted or

unsubstituted Cl1-C6 alkyl group, and a halogen

substituted or unsubstituted C1-C6 alkoxy group, may be



20 F8) a phenyl C -C6 al koxycarbonyl group (wherein,
on the phenyl ring, at |least one selected fromthe

w@e@ap779cdNsi sting of a hal ogen atom a hal ogePCT/JP2005/002668

substituted or wunsubstituted Cl1-C6 al kyl group, and a
hal ogen substituted or unsug tituted Cl1-C6 al koxy
group, may be 25 substitut %) F9) a-group

represent ed general formula (Fa): WD 2005/077913

10

15

20

25

PCRIB2H05102668 40 - CH2CH2NN-O (Fa) (wherein R 21
ts:, | |

T e

g%?‘“ﬁaldﬂé %?gﬂfoﬁgl585Sgtgao@Ebﬁetﬁéoﬁgougo%%dﬂﬂéﬂlng

a cyano group, a.hal ogen

sub t|t o] ut ed~€1 @Ry 1aRE odip,
hat j%n su %t%%y? 8§Bh%ns§bgglgg?g%kgﬁbgg alag%y@& P

r%&? en thg?@%btvﬁﬁg}elﬁ pRanyheChnhEh val kinogr eup

ere| phenyl ring, at |east one selected

?@&é@eo@é oy seRsksSkirBa eheaghalipgennatiamiand cf B0
ogen substituted or unsubstituted Cl1-C6 al kyl group

"Hwa substbhused) a Balagphesybsgiaupetwoer einsubsitituted
the phenyl ring, at |east one selected fromthe group
consisti agkef qrbabogeny beospbatdyamedgromsy ®ehal ogen
substituted or unsubstituted Cl1-C6 al kyl group, and a
15shias ogentsdbst i tuted or unsubstituted Cl-C6 al koxy
group, . may be substltuted)) F10) a

1- B6bst i peedl 49ppper il Wr%rgﬂ@uporleﬁﬁésmte@dflbflng' at
general formula (Fb): N R22 8) wher ei n £

r ebe@senese ﬁetﬁcéﬁdaﬁ¥8ﬁyégﬁb 157 P@Fﬁ@ﬁlsglng oL &

halogen atom, a phenoxy group [wherein, on the phenyl
ring, at least one selected from the group consisting
of a halogeh atom, a halogen substituted or
unsubstituted Cl1-Cé alkyl group, and a halogen
substituted or unsubstituted C1-Cé6 alkbxy group, may be
substituted], and a C1-Cé alkoxycarbonyl group, may be
substituted) ;

F7) a Cl-C6 alkoxycarbonyl group;

F8) a phenyl C1-C6 alkoxycarbonyl group (wherein, on
the phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted Cl1-C6 alkyl group, and a halogen
substituted or unsubstituted Cl1-C6 alkoxry group, may be
substituted);

F9) a group represented by general formula (Fa):



20 phenyl C1-C6 al koxycarbonyl group (wherein, on the
phenyl ring, at |east one selected fromthe group

weonsisoing of a hal ogen atom a hal ogen substPCTIRAG05002668

WD 2005/ 077913 PCT/ JP2005/ 002668 41 unsubstituted
Cl1-C6 al kyl group, and a hal ogen substituted or
unsubstituted Cl-C6 al koxy époup, may be

. substituted); or a phenyl group (wherein, on the

5

10

15

phenyl ring, at |east/one sele1ted fromthe group
consi sting 5 of—gHkGH,Ngen aNenR™a GQQno group, a

hal ogen substituted on_ungubstituted d-C6 al kyl
group, and a hal ogen substituted or unsubstituted
Cl-C6 al koxy group, may be substituted)); or Fl1l1l) a

B: g@%&gln Cﬁ'?lcgeglrl@é:engrsqu% chereidL ko ddordfl group; a

dine ring, at least one phenoxy group may be

S L ppted ' Ppbhe1pheByb r(ivhgredh,| easthene
h;$§%%%95§g5§??%%ggﬁ%?gunsugst?tutgd Cl-éb al kyl

9r 4P v1 MBYnbe sHbSELEU 88¢) seechutt feom Eh2) oRbYpand
may bind to each other together with 15 nitrogen

at 9g%s agi aegnb £t henelogenr ecdhy er clyknoughrougt,her halogen
het er oat ons or carbon atons, so as to forma
hetgreeyetiedr bngunepbeséhteddbglafp ed&ydf JEPER, 1R D 2
(F12-10) indicated bel ow. (F12-1) a group represented
byhgeogeal stioshitatefcpr unmur:zggl(tp@)edz@ol[- PeikP*vhe
dotted line represents that the bond may  be a.double
boodouandnR3beeprbsthtstediél p RREDYEs Ak adﬂﬁ'tjrp;group
(Fc2) a phenyl Cl1-C6 alkil group erein, onl%ygcted
phénhereing, OBt theaBheBHe &éf8ct & GG 1989 rSSUD

from the group consisting of a halogen atom and a
halogen substituted or unsubstituted C1-C6 alkyl group
may be substituted); or a phenyl group (wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a cyano group, a halogen
substituted or unsubstituted C1-C6é alkyl group, and a
halogen substituted or unsubstituted Cl-C6 alkoxy
group, may be substituted));

F10) a l-substituted-4-piperidyl group represented by

general formula (Fb):

—<__:>N——R22 (Fb)

(wherein R*? represents: a Cl1l-C6 alkoxycarbonyl group; a

20 phenyl Cl1-C6 alkoxycarbonyl group (wherein, on the

phenyl ring, at least one selected from the group

consisting of a halogen atom, a halogen substituted or



25 consisting of a hal ogen atom a hal ogen substituted
or WD 2005/ 077913 PCT/ JP2005/ 002668 42 unsubstituted

w@100807mkyl group, and a hal ogen substi t ut edP@¥F/JP2005/002668

unsubstituted Cl-C6 al koxy group, may be
substituted); (Fc3) a phenyl group (wherein, on the
phenyl ring, at 5 |east onélsel ected fromthe
.follow ng, group

d;
hmw&ﬁ%ub%ﬁf@u%dcg LA e e s eﬂtom :

h I bst t
i B TO8R SHERRLLFE R eatk LB oG Oy e
bstit t . .
cora e GGy feench oy gy

aI roup, [ wher p I ng, t dog@stst i
%%1e%?e%é?r§n§%%esgyg%gggoﬁgﬁgtF%S gfog§ ﬁglogenlng

altcg %Qf&g@ﬁn SYRSt ! ByeookrynsYbS! hibedn Ghublhituted

group a hal ogen su Uted or

“”ésﬁbéﬁé&b'é@ﬂt&ée@c@Lbexxlgpmugrot@y B@dSlabMalltolgte@d]

phenoxy group [wherein, on the phenyl ring, at Ieast
ong,5&l ectiedaf bemihBebgt oupteansistiong loboxy lyadcogenmay be
atom a hal ogen substituted or unsubstituted Cl-C6
al kybsegieupedand arhal ogen substituted or
unsubstituted 20 O -C6 al koxy group, nay be
subsl) t ut ptiperadpheay-CelalBylabkexy dm%@ﬁePWhe@ﬁlihe
on the phenyl ring, at |east one selected fromth%e

10 groupecbdsnst khggef a4 haﬁégeﬁnﬁt@ﬁ?nﬁxyhﬂﬁﬂﬁﬁwmay

substituted or unsubstituted Cl-C6 al kyl, gro Eg%arl
hatogehisubsei {wheaedr  uRBubSE PiEed 1CE ’aI one

group, may be suybstituted a e lr
[mh@ﬁ@gﬁn éHbﬁﬁétBFﬁérPHihQSPE é}tggpdé§g¥-éﬂeqa.%ﬂgroup.

grggg ggysg S8y dySedbra% r@%%&gln, on the am no

F12) R and R* may bind to each other together with
nitrogen atoms adjacent thereto directly or through
other hetercatoms or carbon atoms, so as to form a
heterocyclic ring represented by any one of (Fli2-1) to
(F12-10) indicated below:

(F12-1) a group represented by general formula (Fc):

-——ND—R23 (Fc)

20 [wherein the dotted line represents that the bond may
be a double bond; and R?® represents:

(Fcl) a Cl-C6 alkyl group;

(Fc2) a phenyl C1-C6 alkyl group (wherein, on the
phenyl ring, at least one selected from the group

25 consisting of a halogen atom, a halogen substituted or



group, at |east one selected fromthe group consisting

WO 2005/ 077913 PCT/ JP2005/ 002668 43 of a phenyl Cl-C6
wa@bkdogh7gedup (wherein, on the phenyl ring, atPCEaR405/002668

one selected fromthe group consisting of a hal ogen

atom a hal ogen substituted or unsubstituted Cl-C6

al kyl group, and a hal ogen H%Substituted or

kst e B R AL,
1- C6
B R o L I

consj s of,, a hal ogen atom a hal ogen substituted or
uniﬁ%gﬁ?FﬁF &) €1-cs alkyl group, and a hal ogen

LA B Ha WS e ety

5grfggst1énéF§@he6t@H¢%¥me%h@6ﬁ@ﬂmade@qgﬂyuyumay be

erern, he phenyl ring, at |east one hal ogen

a&gﬁ%@@itﬁ@edsugshbﬁ@b@ﬁ atb@?) aa hphenexy goup tuted or
(wherein, on the phenyl ring, at |east one sel ected

fr gmstBetgEQUBACconsst kngyof gao2 ;hal dgdrgromukestituted -
cyano group, a hal ogen substituted or wunsubstituted

d oE6uakkyktgratpd andCad bakogen grawipst iarutasdingr group
unsubstituted Cl-C6 al koxy group, may be

subat chuted) hatEc8)rsa ahenpeyil tateatp (AWSEI®Im, SThPdiRd from
phenyl ring, at 25 |east one sel ected fron1thelu{oup
10cohkesyicnrypotoasikaliogemfatoRl -4 halldgen FB# id

or unsubstituted Cl1-C6 al kyl ro and hal.o
subbenivit 6d-6© alkyl group %wﬁ%réﬁ%, on é%e oh Jh ring,

at least one selected from the group consisting of a
halogen atom, a halogen substituted or unsubstituted
Cl-Cé6 alkyl group, and a halogen substituted or

15 unsubstituted C1-C6 alkoxy group, may be substituted]:
a phenoxy group [wherein, on the phenyl ring, at least
one selected from the group consisting of a halogen
atom, a halogen substituted or unsubstituted C1-Cb6
alkyl group, and a halogen substituted or unsubstituted

20 C1-C6 alkoxy group, may be substituted]; a phenyl C1-C6
alkoxy group [wherein, on the phenyl ring, at least one
selected from the group consisting of a halogen atom, a
halogen substituted or unsubstituted C1-C6 alkyl group,
and a halogen substituted or unsubstituted C1-C6 alkoxy

25 group, may be substituted]; and a piperidyl group
[wherein, on the piperidine ring, at least one amino
group may be substituted, and wherein, on the amino

group, at least one selected from the group consisting



unsubstituted Cl-C6 al koxy group, may be substituted);
WD 2005/ 077913 PCT/ JP2005/ 002668 44 (Fc9) a Cl-C6

w@bkdosnyar bonyl group; (Fcl O a phenyl d -C6 PCT/JP2005/002668

al koxycar bonyl group (wherein, on the phenyl ring, at
| east one hal ogen substitutgg or unsubstituted d -C6
al koxy group nay be substit

ed); 5 (Fcll) a phenyl

.C1- C6 al kyl I [ . th
CLLE0, S L eE B B gun W Bl Do per

(Feig), G phenyLEarharoyl s0LouD CBIOLaEN G B! BOrAhelg
R G Rt s

ne Seléctéd fromthe group consisting

a oup, and a hal ogen

' t d ,
E:@é%ﬁ%%%fqué upsupgt bt ute %ggug?hahaoéyhgu@@@n may

Ituted); (Fcl3) a pheny i o group (wherein,

songthe. phenyh Kingnsubdtatuteastione balkegengroup, may be

ubstituted or unsubstituted Cl-C6 al koxy group may
bessubsi+tutef) anbFelé) -acphenryll subhpximdey Oeherein,

on the phenyl ring, at |east one hal ogen substituted
or syisubsttédt gd CL-C6 al koxy group may be

substituted); 20 (Fcl5) a pyridyl C-C6 al koxy group;

or (FE¢) 63 phgnglipCiepbeséhbay byogendwalerdipuloa the
(Fca): - (C=0) o-NR24R25 (Fca) (wherein o is the sane

aspdefiyhedinpovetr RE4singrR25eegehedr dpEsdRe PHUP

(Fcal) a hydrogen atom (Fca2) a Cl-C6 al kyl gr.qu
P e1hesouRyPEqroup FaReRsm S iR ted oF

10( Fcag¥iatpheng
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unsubstituted C1-C6 alkyl group, and a halogen
substituted or unsubstituted C1-C6 alkoxy group, may be
substituted) ;

(Fch) a biphenylyl Cl-C6 alkoxy group;

(Fc6) a phenyl C3-Co alkenylogy group wherein, on the
phenyl ring, at least one halogen atom may be
substituted;

(Fc7) a phenoxy group (wherein, on the phenyl ring, at
least one selected from the group consisting of a
halogen atom, a cyano group, a halogen substituted or
unsubstifuted Cl-Cé6 alkyl group, and a halogen
substituted or unsubstituted C1-C6 alkoxy group, may be
substituted);

(Fc8) a benzoyl group (wherein, on the phenyl ring, at
least one selected from the group consisting of a
halogen atom, a halogen substituted or unsubstituted
C1-C6 alkyl group, and a halogen substituted ox

unsubstituted C1-C6 alkoxy group, may be substituted);



phenyl ring, at |east one selected fromthe group WO
2005/ 077913 PCT/ JP2005/ 002668 45 consisting of a

wh20069Z11at om a hal ogen substituted or unsubBCT/IRZEH02668

Cl-C6 al kyl group, and a hal ogen substituted or
unsubstituted Cl-C6 al koxy gyoup, may be
substituted); 5 (Fcad4) a phenyl group (wherein, on the

Conerat i ngarBh ahEPRyeR BN T ko ot oup, n

5

10

hal bstit ' Cl- | .

o bEpT Ok B RaY bgeh S e oy TnSubat t s einy on
Cl-C6 k s , . i t . .

crits Bredtd, PLBd e Y rdss e ey
grﬁHBuM@@E@ﬁEedoe%LB% aRhery! giriote maly keastupdg tuted) ;
hal'ogen atom may be substifuted; 15 (Fca7) a benzoyl

gr?#@1i$h§r§h8n enctbeesphenyll cairb@modtl dreagt wrerein, on

sel ected ron1txe group consisting of a hal ogen atom

a pakoggBngubst hyyt gd Qealts vbst halloeen G086 medykyde
group, and a hal ogen substituted or unsubstituted
ClsBsalkaxydgroup, may be substituted); 20 (Fca8) a

d -C6 al koxycarbonyl group; (Fca9) a phenyl Cl1-C6

al kexyear hopykngi capbéweereigroupn (Whissegmenyin rihfy Phanyl
| east one selected fromthe group consisting of a |
hakbggn atodpaathenegesleghsd fHEY the IR bATHES Y
Cl- C6 al kyl group, and a hal ogen 25 sub tk%uted or
uns@bst hta&pg@ncgte@raﬁk@%&%@@u&ﬁ%%’ie or

AL SE 50 AR 2
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substituted or unsubstituted Cl1-C6 alkoxy group, may be
substituted);
(Fcl3) a phenylthio group (wherein, on the phenyl ring,
at least one halogen substituted or unsubstituted C1-C6
alkoxy group may be substituted);
(Fcl4) a phenyl sulfoxide (wherein, on the phenyl ring,
at least one halogen substituted or unsubstituted C1-C6
alkoxy group may be substituted);
(Fcl5) a pyridyl Cl-C6 alkoxy group; Or
(Fcl6) a group represented by general formula (Fca):

~ (C=0) 0o-NR**R* (Fca)
(wherein o is the same as defined above; R*! and R?® each

represent:

25 (Fcal) a hydrogen atom;

(Fca2) a Cl-C6 alkyl group;
(Fca3) a phenyl C1-C6 alkyl group (wherein, on the

phenyl ring, at least one selected from the group



ring, at |east one hal ogen substituted or
unsubstituted WO 2005/077913 PCT/ JP2005/ 002668 46

wW@100807mkyl group may be substituted); or (FcedT/yP2005/002668

pi peri dyl oxycarbonyl group (wherein, on the
pi peridine ring, at | east one phenyl group may be
substituted as a substltuen# [wherein, on the phenyl 5

| Cat | t | bstit
i o2 PR SRS ) e et o
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o e 8 oY a1 %le%fd%%?Pga¥P§85%§l§. EFogen

o S8 S peELloL atEl By eLs P e ekt scpor ey b

gro be ubstituted: a Cl1-C6 alkoxycarbonyl
gr% S€B¥%enzg group (wherein, on the phenyl ring,

ha; %a:%j} a%’g%xéﬁyﬁ <%§<9'u 5T opnEheingr eMpLaeNghehyngrohgg at

ogen substituted or unsubstituted

Clx% <@l doyd %P@@te@nﬂr@nl’éheal;@gap suhst stihgdodr a
unsubstituted O -C6 al koxy group, may be

subst bt el omp Phepony group, (whirébgen enbthetphedlylor
ring, at |east one selected fromthe group consisting

of u@s g pgent &t o0l -a@6 hal bgéngrsupst ehdt edhedogen
unsubstituted C-C6 al kyl group, and a 20 hal ogen

subsht it ededr ounsuibsbst itetded1CB6CEl ROXPXYgEEQEP iRy Pe
be substituted); a phenyl Cl1-C6 al kyl group (wherein,
onstibet phehgdl) ri ng, at | east one selected fromthe

group consisting of a hal ogen atom a hal ogen
subE@&@ht@dcbrcgnéhbéﬁpvét@HOEE!CB al kyl group, and a

25 hal 99°0 st Luhed O MOSHERL Lt 0GB, Kk

al kexycarpony! groyp,(ehg s' Ra180<hNg Rl Heng. at
substituted;
(Fca7) a benzoyl group (wherein, on the phenyl ring, at
least one selected from the group consisting of a
halogen atom, a halogen substituted or unsubstituted
Cl1-Cc6 alkyl group, and a halogen substituted or
unsubstituted C1-C6é alkoxy group, may be substituted);
(Fca8) a C1l-C6 alkoxycarbonyl group;
(Fca9) a phenyl Cl-Cob alkoxycarbonyl group (wherein, on
the phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted ox
unsubstituted C1-C6 alkyl group, and a halogen
substituted or unsubstituted Cl1-C6 alkoxy group, may be
substituted);
(FcalO) a phenylcarbamoyl group (wherein, on the phenyl

ring, at least one halogen substituted or unsubstituted



| east one selected fromthe group consisting of a WO
2005/ 077913 PCT/ JP2005/ 002668 47 hal ogen atom a

whalospeisubstituted or unsubstituted Cl-C6 aP&yiP2005/002668
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group, and a hal ogen substituted or unsubstituted
Cl- C6 al koxy group, may be S%Pstituted); a phenyl
C2- C6 al kenyl group (whereir,® on the phenyl 5 ring, at

| east | ect ed f h o
ndf o ot St “Befiabeh booetBHPEE P Uit (i o
CLiCR R UL roupLagnd achabogsn oyl iladiol, on che

R e e

one sel ect om't he group

et TR & G PRy arntn e el agen B

group, and a hal ogen

su ituted ' .
ooPELG e 0Eapreshitugad cansRishkon co aumuimmss e

4-sybski L vt ed- drplipenazi Byl sgpeup tuepasentead funther,
general formula (Fd): NNNR26 (Fd) (wherein R26

r epresen| sr?4 Bdld) F8° hydr Ggem at dm oxf Fii2jembtedbsaturated
al kyl group; 20 (Fd3) a C3-C8 cycl oal kyl group; (Fd4)

a k3t&8oeyel val kyhgCiEbnakkybegr etpms @ERd5)centCrhegeto,
al koxycar bonyl Cl1-C6 al kyl group; (Fd6) a phenyl
Cowibraikenyh gheupeteEdZycaighedyd CRLCE Sy oMt oup
(wherein, on the 25 phenyl ring, 1 to 3 groups

sebeteeteflr 6rPRhehoEPéWPHE NADIZOUS) AproPs substituted: a

PCT/ JP2005/ 002668
C1-C6 alkoxycarbonyl group; a benzoyl group (wherein,

on the phenyl ring, at least one selected from the
group consisting of a halogen atom, a halogen
substituted or unsubstituted C1-C6 alkyl group, and a
halogen substituted or unsubstituted Cl-C6 alkoxy
group, may be substituted); a phenoxy group (wherein, -
on the phenyl ring, at least one selected from the
group consisting of a halogen atom, a halogen
substituted or unsubstituted Cl-Cé alkyl group, and a
halogen substituted or unsubstituted Cl-C6 alkoxy
group, may be substituted); a phenyl C1-C6 alkyl group
(wherein, on the phenyl ring, at least one selected
from the group consisting of a halogen atom, a halogen
substituted or unsubstituted C1-C6 alkyl group, and a
halogen substituted or unsubstituted Cl-C6 alkoxy
group, may be substituted); a phenyl C1-C6
alkoxycarbonyl group '(wherein, on the phenyl ring, at

least one selected from the group consisting of a



48 group may be substituted: a hal ogen atom a cyano

group; a hal ogen substituted or unsubstituted C -C6
wa@bkdogh7gedup; a C3-C8 cycl oal kyl group; a hal oREemnJIP2005/002668

substituted or unsubstituted Cl-C6 al koxy group; an 5

am no group which may have a C -C6 al kyl group as a

substituent; a d-C6 alkoxyé%ﬁbonyl group; a phenoxy

; h I d - | kyl : | -
21 abys ot SR apJRragF gPBUBL LBH R Ak eIyt
d [ I dyl . 10 (E [ Lyl
ko B BTk EVmsPuBh 2B Enb T BHaty F g e Sast

lected, fromt ~onsist | _
1SS LEELAL LAOEMLER, BipURy SOuRLsL g o, 3,lontneo
| kyl LLuted. en o :
e e Lt

haye Yhngr ascd $ubst kheertrougbhe st
Ssu%é?gtu ES??Q%Ed5§ga9%§Shtﬁy| Cl1-C6 aIE@Tnbroup; S

(FJ20) R-PHEoY!l 29hRAYUPa( WREHEER, saBstheyphenydr ring, at
| east “one sélected fromthe follow ng group may be 20

supstib 5t edntadhalogenaakqm gaoupanangr aupialayeani no
group which may have a Cl1-C6 al kyl group as a
subsbhit uent edachabagebssthstietuCéd Cor alksuhstdnaimd nmay be
Cl- C6 al kyl group; a hal ogen substituted or
unsubstituted) ; Cin66aabkexylggsapp dwbpregn, on the
al koxycar bonyl group; a 25 carboxyl group; a phenoxy
10gr phpnfhheieion, abnlehetpharyiseleichgd & Jeddie shePuP
sel ected fromthe group consisting of a hal n ato
a hahegehisabefi euPEdogEn GRlbs P@é@@eéi-%%’gsgﬁwte% or
grggghbgggtgtggl%%g%6wgli%gsggéz%%3a?gﬁége%gg%%9926§8
substituted or unsubstituted Cl-C6 alkoxy group, may be
substituted);
15 F12-2) a 4-substituted-l-piperazinyl group represented

by general formula (Fd):
—N N—R®  (Fd)
./

(wherein R*® represents:
(Fdl) a hydrogen atom;
(Fd2) a C1-C6 alkyl group;
20 (Fd3) a C3-C8 cycloalkyl group;
(Fd4) a C3-C8 cycloalkyl C1l-C6 alkyl group;
(Fd5) a C1-C6 alkoxycarbonyl Cl1-C6 alkyl group;
(Fd6) a phenyl C2-Cé alkenyl group;
(Fd7) a phenyl C1-C6 alkyl group (wherein, on the

25 phenyl ring, 1 to 3 groups selected from the following



49 substituted or unsubstituted Cl-C6 al koxy group,
may be substituted]; an am no Cl-C6 al kyl group

WO 9680%9n3 on the ami no group, at |east one SPCEIR2065/002668
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fromthe group consisting of a phenyl group (wherein,
on the phenyl 5 ring, at |east one selected fromthe
group consisting of a halog n atom a hal ogen

S LT AR, e Bl e e °
s I S zﬁs%%s;%%‘csg;sw
W#ig& nggéﬁfi%eeﬁ é@ec99§8¥hk§&n9roab gagk1e8en

group” consi sting of a hal ogen atom

Nal foen, sy ﬁf'&HgﬁgsgitﬁﬂéébéﬁLtetQQk@&ycgr@hbylan

group and a al ogen substituted or unsubstituted

rﬁpn@l OXYp 1n JERURa y MRy vBeasubstist uled]) yrobgl by a
enyl yli group (wherein, on the phenyl ring, at

'Qﬁﬁ$s@!@h$@%99§nc§ubstalubﬁgcakbunymbgKDUQbed Che@®xy
al kyl group may be substituted); (Fd12) an am no

gr &tPup ANG NEh @i pUPChebeahkal CirG8p; 28 ahkoyyc&Zb6Hy |
group is substituted, phenyl Cl-C6 al kyl am no_group
(WEkehy] @notpe @hpmyhdyﬂngroap | eastmiga&chalog&rupr;
substituted or unsubstituted Cl-C6 al kyl group may be
subsd i 4 up el ridylpieaybani no group (wherein, on the
phenyl ring, at_ |east one selected 25 from the groyp
cohEi8} | hiplenul ihl 64chtabbkYandra PhdlE§E R e
substituted or unsubstituted Cl- C%ég §¥ group . be
su®%¢myhtéa§91(#Hlé?aatb8ﬁfoﬁﬁ er R o3
(vherelDe ;90 Lhe,VR:20920017843 BCLL a%ggs 092868 4ccc o
unsubstituted C1-Cé alkyl group, a halogen substituted
or unsubstituted C1-C6 alkoxy group, and an amino group
which may have a Cl1-C6 alkyl group as a substituent,
may be substituted);
(Fd9) a naphthyl C1-C6 alkyl group;
(Fd10) a phenyl group (wherein, on the phenyl ring, at
least one selected from the following group may be
substituted: a halogen atom; a cyano group; an amino
group which may have a Cl-C6 alkyl group as a
substituent; a halogen substituted or unsubstituted Cl-
Cé aikyl group; a halogen substituted or unsubstituted
C1-C6 alkoxy group; a Cl-C6 alkoxycarbonyl group; a
carboxyl group; a phenoxy group [wherein, on the phenyl
ring, at least one selected from the group consisting

of a halogen atom, a halogen substituted or

unsubstituted C1l-C6 alkyl group, and a halogen



50 phenyl ring, at least one hal ogen atom nay be
substituted); (Fdl4) a phenyl carbanoyl Cl--C6 al kyl

w@e@ap7omher ein, on the phenyl ring, at |eastPOnN&2005/002668
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hal ogen substituted or 5 unsubstituted Cl-C6 al kyl
group may be substituted); (Fd15) a thiazolyl Cl1-C6
al kyl group (wherein, on t hé? t hi azol e ring, at | east

[ ¢ d. f i sti
g?%%ﬁ%fﬁﬁﬁk%r555@%%@???3?@8988E2%§F'§?§§%Y293%%&%§ﬁ6¥ be
a I ou 10, bsti :
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Lgﬁi%e%i%@g%fgﬁg AromLoe 958uee1§e@%'ﬁstfir%91 ¥he group

Oor "unsubstitute enyl group "and

a Cl-C6 | _gr b uted;
s o] o g, N8xo et tiRek e by CR b

gr oup, (Wher €L 0s+ 0Br b g1 8EARY FirBR, tak Leasp ev@isisti
hé?od%n substl?ute% oreunsubstituted pﬁgnyF grojéﬁn%?g

be,pubsihiiyged) atdR, (§dA) ogani subazakyle@locs al kyl

group (wherein, on the imdazole ring, a phenyl group

mayn beosubstitated)ce £EAR0) gaogpi, nahyl aChaCe g@nky|

group; (Fd21) a tetrazolyl group (wherein, on the

t eswiagol eutedngr anphleaylitgredpCiayobe vt igneued) may be

25 (Fd22).a pyrim dyl group wherein a phenyl group nmay

besulssbst it ededand Fd28) -86pgikdyl Jges@pmay( bg24) a

benzoxazol yl group; WO 2005/077913 PCT/ JP2005/ 002668 .
substituted]; and a phenyl Cl1-C6 alkoxy group [whereln,
on the phenyl ring, at least one selected from the
group consisting of a halogen atom, a halogen
substituted or unsubstituted Cl1-Cé6 alkyl group, and a
halogen substituted or unsubstituted C1-C6 alkoxy
group, may be substituted]):;
(Fd11l) a biphenylyl group (wherein, on the phenyl ring,
at least one halogen substituted or unsubstituted C1-C6
alkyl group may be substituted);
(Fd12) an amino group, amino group wherein a Cl-Ce6
alkoxycarbonyl group is substituted, phenyl C1-C6
alkylamino group (wherein, on the phenyl ring, at least
one halogen substituted or unsubstituted C1-C6 alkyl
group may be substituted), or phenylamino group
(wherein, on the phenyl ring, at least one selected
from the group consisting of a halogen atom and a
halogen substituted or unsubstituted C1-C6 alkyl group
may be substituted):;

(Fd13) a benzoyl Cl-C6 alkyl group (wherein, on the



51 (Fd25) a benzothi azolyl group; (Fd26) a

benzoxazolyl Cd-C6 al kyl group (wherein, on the
whemnsoxardl e ring, at | east one oxo group may BET/JP2005/002668

substituted); 5 (Fd27) a phenoxy C2-C6 al kanoyl group

wherein, on the phenyl rin%, a hal ogen atom may be

substituted; (Fd28) a phenylphio C2- C6 al kanoyl group

wherein, on the phenyl ring hal o a y be
SRR Ut BERY - (Fa2b52 tpﬂ%%y?a@ﬁgﬁﬁ gﬁggnggglggoup
(wherein, on the 10 phenyl ring, at |east one selected

f romeHetgreth’ consisting of a hal ogen atom a

hal ogen substituted o subst it 1Cl5 al kyl in,
gr@ﬁg%fbﬂﬂ RORRY ﬁ%ﬁbg%% gt¢ u?gdg%?gun§5bspiéut§§61n °n

Cl- 06 al k , i b5 .
Cloh jfhboxy group. omeyeber subshbtubed) oubSciFdian o

eréirn, on the phenyl ring, at |east

523§ﬁ$5%§§£ G LH0f LRE QTRYP §eBEbShaRybel sabshalkegea) ;

al 0géen substituted or unsubstituted Cl1-C6

al oyp gep1subshikytegroup Umsiebstint, ubed the
Clb%%lgjk%x§hg?%ﬁ%? and an anigo groug 20 whi ch may
hawg; 2, Sle CBi abkyht gl edptasna ssbetitederfrom g lygeoup
substituted); (Fd31) a bi phenylyl carbonyl group;
(Fe3%3 i ac pigi Y sanbooybngsobpritEd8d) oa pmemys tdzucsd
al kenyl car bonyl group wherein, on 25 the phenyl ring,
a pategengabam say beCiubst bl byédIroUPd34Y &ephenyl
Cl1-C6 al kyl sul fonyl group wherein, on the phenyl

10ri sghsaihatedeén atom may be substituted; (Fd35) a
benzenesul fonyl group (wherein, _.on the benzene WO th
200BADFY948 PEFFIPTO05L068664Ky1 group (wherein, on the

oxazole ring, at least one selected from the group
consisting of a halogen substituted or unsubstituted
phenyl groub and a Cl1-C6 alkyl group may be

15 substituted);

(Fd17) an indolyl Cl-Cé alkyl group;

(Fd18) a furyl Cl1-C6 alkyl group (wherein, on the furan
ring, at least one halogen substituted or unsubstituted
phenyl group may be substituted) ;

20 (Fd19) an imidazolyl C1-C6 alkyl group (wherein, on the
imidazole ring, a phenyl group may be substituted) ;
(Fd20) a quinolyl C1-Cé alkyl group;

(Fd21) a tetrazolyl group (wherein, on the tetrazole
ring, a phenyl group may be substituted) ;

25 (Fd22) a pyrimidyl group wherein a phenyl group may be
substituted;

(Fd23) a pyridyl group;

(Fd24) a benzoxazolyl group;
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52 ring, at |east one selected fromthe group

consisting of a halogen atomand a C1-C6 al kyl group
oregpsheroisubsti tuted); (Fd36) a' group represenPErJieg05/002668
general fornula (Fda): 5 -0O0Q0OR27 (Fda) (wherein R27
represents: (Fdal) a hal ogen substituted or

unsubstituted Cl-C8 al kyl éﬂoup; (Fda2) a C3-C8

cycl oal kyl group; 10 da3) a C3-C8 | oal kyl -d - C6
al kW2@)ro%|p?en%‘F@é£§tzéfﬁi- é)éogpl"(oxy- CC){?Ogaal iyl gr oup;

o BRAS 51 BuREo Faaby oL b G P BETeSent B ) goreral””

up represe d by general

formula (Fdb): - R28.R30 Res-C b 5 '

e?%e &?eéﬁ%}f‘)"@é? ﬁﬁag%ggr%%%geégg: )Og%hf(g\rggugjgﬁda@ be
ato a. Cl- al kyl group; or a phenyl group (wherein,
ons‘g?ﬁ%tjrﬁ%%) fing, at |east one sel ected fPoEn t he

gr nsi st j f ~a_pal hOQeR i
bR T e TP g g o e e &

20,1ah99ep; 8YbSLI bt 6dear oUBRUBSYI bt edrBl-@haldsoxy
group, - hay substitdated)); (Fda7) a phenyl Cl1-C6

al kb2 87 olpphivher eho on-thealphenyll kirogp WHexrein, on
groups selected fromthe group consisting of a

hat Rgephahom ranbal agealsybat etomedagr b25 substituted;

unsubstituted Cl-C6 al kyl group, a hal ogen substituted

WO 2805) 079138nPCTL2P2B0BLBER668 g3Rup (wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted C1-C6 alkyl group, and a halogen
substituted or unsubstituted C1-C6 alkoxy group, may be
substituted);
(Fd30) a benzoyl group (wherein, on the phenyl ring, at
least one selected from the group consisting of a
halogen atom, a halogen substituted or unsubstituted
C1-C6 alkyl group, a halogen substituted or
unsubstituted C1-C6 alkoxy group, and an amino group
which may have a Cl1-Cé alkyl group as a substituent,
may be substituted):;
(Fd31) a biphenylylcarbonyl group;
(Fd32) a pyridylcarbonyl group;

(Fd33) a phenyl C2-C6 alkenylcarbonyl group wherein, on

25 the phenyl ring, a halogen atom may be substituted;

(Fd34) a phenyl C1-C6 alkylsulfonyl group wherein, on
the phenyl ring, a halogen atom may be substituted:;

(Fd35) a benzenesulfonyl group (wherein, on the benzene



or unsubstituted Cl-C6 al koxy group, a hal ogen
substituted or unsubstituted C-C6 alkylthio group, a

w@b@apr79G - C6 al koxy group, a hydroxy group, aPQULIr2605/002668

Sthe benzene

10

15

al kyl sul finyl group, a Cl-C6 al kyl sul fonyl group, a C
5 C6 al kyl sul fonyl oxy group, a cyano group, a Cl-C6
al kanoyl group, a benzoyl gﬁéhp, a phenyl C1-C6 aIkyI

group which may have a - koxy roup at an
porinon ahekeddt %ea?r?ila%c*@?‘é}uﬁro%} Eﬁ? PBqunng\élng

car banoyl group, a Cl- al yl r
1@%I¢<d§@/%%%h§’/1'—o‘§r6{i§63 CE:FP’%G ZPP(yI g 08%car %onyl

gr oup a Cl-C6 al koxycarbonyl am no group, a tri Cl-C6
aI%®¢%¢+%Ryeﬁroup, a pyrrolyi group, a

tetrahydro ran o 42 azg| r .
nayF%%géu%ggF?ﬁ eﬁ?gr% ﬁES 8?9 a% %y srﬁhl% g rda) :
al kyl group; égﬁﬁﬁb a benzhyggyl group (wherein, on

at Ieast one selected fromthe

grgﬁg g n@iﬁﬁbnge??gsg nhalogen atom a trifluoronethyl

trirfluoronet hoxy group, may be

Saﬁﬁ&éiytgd%alggeﬁFgéﬁgk1@u@€@nakyu@buﬁ@t&k&&bd@ﬁdﬁﬂ%
erern phenyl ring, at |east one sel ected

?ﬂk heggp@yp consisting of a hal ogen atom a
n subs Ituted or wunsubstituted Cl1-C6 al kyl

gr@p@aggng a3habBogenlosllylli tubteg;or unsubstituted

Cl- C6 al koxy group, may be 25 substituted); (Fdall) a
phepyh3£22083atkynyk1grdly - @Aefsi A lkyd R URgheny!
ring, at |east one hal ogen substituted or
ungEBst) t at 68-CE- @8 kaklyClgféup iy W& Est it ut ed) ;

WO 2005/ 077913 PCT/ JP2005/ 002668 54 1
(Fda5) an amino-Cl-Cé6 alkyl group which may have.a Cl-

C6 alkyl group;

(Fda6) a gfoup represented by general formula (Fdb) :

zﬂ | (Fdb)

(wherein each of R?®, R?, and R* represents: a hydrogen
atom; a Cl-C6 alkyl group; Or a phenyl group (wherein,
on the phenyl ring, at least one selected from the
group consisting of a halogen atom, a halogen

substituted or unsubstituted C1-C6 alkyl group, and a

20 halogen substituted or unsubstituted Cl1-C6 alkoxy

group, may be substituted));
(Fda7) a phenyl Cl-C6 alkyl group (wherein, on the
phenyl ring, 1 to 5 groups selected from the group

consisting of a halogen atom, a halogen substituted or

25 unsubstituted C1-C6 alkyl group, a halogen substituted



(Fdal 2) a pyridyl d-C6 al kyl group; (Fdal3) a group
represented by general fornmula (Fdc): N R31 (Fdc)

W@ mvenEiom R31 represents: a phenyl group [wherBCTIJP2005/002668
the phenyl ring, at |east one selected fromthe group
5 consisting of a hal ogen aggn] a cyano group, a
hal ogen substituted or unsubstituted-Cl-C6 al kyl

i Ry S e b etbetTEiRbar: T GReRy!

P LI SN S e
R e i oSHors AHAENsY, pronLg S, e
gg%@gfﬁ%ﬁ%gﬁﬁ&%?@a | kOXy1 _8504PKyMBY 188Nyl group, a Cl-

ehzoyl  group wherein, on the

5 Phenyl ﬁ%g&&%n*a Sh&ysel §C&g§né5g£bamtbecgpcap

consi St ogen atom a hal ogen substituted

or iiﬁfgﬁﬁ,C§'6@n§b§Y|gﬁb@pp,aapdeaylhaﬂegénalkyl
substituted or unsubstituted Cl1-C6 al koxy group, nay

beysybstititiedidy K&dal 4) ca-pbpelkdkpogCiugbasl kyl alkyl
group (wherein, on the 20 piperidine ring, a phenoxy
gf§&¥hiMmi@Meﬁ@yfhayﬁ,amsna gsubst i auBhtroagrpeast 2one
hal ogen substituted or wunsubstituted alkyl group on

t hea phenyylrangup ney Gb-Ceubskhnaveéapinprgarsp ag C1-C6
am no Cl-C6 al kyl group (wherein, on_the 25 amn

10 graliboxatateasyl opeosel eet 64-FPomlKHé2FLBGp2WPONYL group,

2005/ 077913 PCT/ JP2005/ 002668 55 Consi%%Lnﬁlgf a

Cla Glafkysllpuyip2 ARyl pRengl 9gP88p, 2 Whic n&& have,

as a substituent, a halogen u?stituted
alkylsiloxy group, a pyrrolyl group, a .
tetrahydropyranyloxy group, and an imidazolyl group,
may be subsfituted);

15 (Fda8) a biphenylyl C1-C6 alkyl group;

(Fda9) a benzhydryl group (wherein, on the benzene
ring, at least one selected from the group consisting
of a halogen atom, a trifluoromethyl group, and a
trifluoromethoxy group, may be substituted);

20 (Fdal0) a phenoxy Cl-C6 alkyl group (wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted C1-Cé6 alkyl group, and a halogen
substituted or unsubstituted Cl-C6 alkoxy group, may be

25 substituted):;

(Fdall) a phenyl C2-C6 alkynyl group (wherein, on the

phenyl ring, at least one halogen substituted or

unsubstituted C1-C6 alkyl group may be substituted):



or unsubstituted Cl-C6 al koxy group on the phenyl
ring, may be substituted); 5 (Fdal6) a

WA 28587113 et r ahydropyri dyl Cl1-C6 al kyl group Paurare03002668
on the 1,2,3,6-tetrahydropyridine ring, at |east one
phenyl group [wherein, on the phenyl ring, at |[east
one hal ogen substituted or @Wisubstituted Cl-Cb al koxy

b ' : ht hyl
%Ef%ﬁaﬁiyq; e@%ﬁ%ﬁz“ %@5@%@?1%9%5 GoPuRy 2208 Al ky
X F 9 ' - : .
Puivbial o arky? BERERYeRherony beherRe ek atARb

a hal ogen substituted or unsubstituted 15 phenyl
group may be substi d); (Fda2l) a thienyl Cl-C6

al kyl group; (FEdaz?) anyoxazolyl r al kyl group
(wherein, on the F?ng, gﬁﬁgﬁggen atomor a
hal ogen substitute unsubstituted phenyl group may
be substituted); 20 (Fda23) an oxadi azolyl Cl-C6 al kyl
gr r g#n, estetgﬁsqx%digﬂggﬂ rd@yp a[wiedogen, on the
su st?%%@gdﬁorIeﬁﬁgubstitute phgﬁyﬁigroup may be
Sﬁ&éﬁwt gdhg, (Fda2éysa pyeazellpktEl Exoal kyle grouwp
(wherein, on the pyrazole ring, a hal ogen substituted
50r cyAsUbsthubeda RAlphenykbtgmoup warniee osehsti tuthedogen
(Fda25) a benzot hienyl Cl-C6 al kyl group (wherein, on

t heubebzothedphenensithgt 1atitedast —6ve ad&vdc P Fromnd 2
the group consisting of a hal ogen atom and a hal ogen

Wh 20054073008t PETESR20051092668 156 sl sl 14 Uutdedd 57

unsubstituted Cl-C6 al kox roup ma e S tituted):
group, may be substitutéd?; apphé%;i Cllg%salkyl roup

[wherein, on the phenyl ring, at least one selected

10 from the group consisting of a halogen atom, a halogen
substituted or unsubstituted C1-C6 alkyl group, and a
halogen substituted or unsubstituted Cl-C6 alkoxy
group, may be substituted]; or a benzoyl group
[wherein, on the phenyl ring, at least one selected

15 from the group consisting of a halogen atom, a halogen
substituted or unsubstituted Cl1-C6é alkyl group, and a
halogen substituted or unsubstituted C1-C6 alkoxy
group, may be substituted]);
(Fdal4) a piperidino C1-C6 alkyl group (wherein, on the

20 piperidine ring, a phenoxy group, which may have, as a
substituent, at least one halogen substituted or
unsubstituted alkyl group on the phenyl ring, may be
substituted);
(Fdal5) an amino Cl-Cé alkyl group (wherein, on the

25 amino group, at least one selected from the group



(Fda26) a thienyl Cl1-C6 al kyl group wherein, on the
t hi ophene ring, a hal ogen atom may be substituted; 5

W@ EaA7P1a benzot hi azolyl Cl1-C6 al kyl group; (FOIEBR)NOF002668
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benzofuryl Cl-C6 al kyl group wherein, on the
benzofuran ring, a hal ogen atom may be substit uted,
(Fda29) an indolinyl Cl1-C6 éﬁkyl group (wherein, on

e s ke, £ 1% 4 202ty o0, g6 Sgheg BRI Srono,
e Yot At s (FogP) 3 Renoguazolibeicuves
nerogE O R - GF 1Ay FEAUP SRTERS! pHGn0h Bing,
T R B 1 ) (T ey o
Cli 5. ALKyl 0roup o (vber i furopytheygubnobina kinggratp

one sel'ected” fromthe group consisting o

Cl | gxoupe andy an 620 OXghgaeupyrRYike ring, at
suggg?g%%%ﬂ); (Fd%SSﬁ a thiazolyl Cl-C6 al kyl group

(Whersi ndpidieyl thiadp! ewhénginat oheaht phengeél edhed at
fromthe group consisting of a hal ogen atom a

hal ogen subsiatoged enbstbsubsti but edsphebyiugedufl-C6
and a Cl-C6 al kyl group, 25 may be substituted); or
( FdBR4yy agt @t azay ybe Ciuldst atkyedgr oup (wherein, on
the tetrazole ring, at |east one selected fromthe
gr oEpaltonsi sepnghpl @lhE@bogekysuBsPHPt ed or
unsubstituted WO 2005/ 077913 PCT/ JP2005/ 002668 57
phéRy: L oapt hweranyl - €6-aP kgt X§todp°HRY be
substituted); |
(Fdal9) a pyridyl Cl1-C6 alkyl group;
(Fda20) a furyl Cl1-C6 alkyl group (wherein, on the
furan ring,'a halogen substituted or unsubstituted
phenyl group may be substituted);
(Fda2l) a thienyl C1-C6 alkyl group;
(Fda22) an oxazolyl C1-Cé6 alkyl group (wherein, on the
oxazole ring, a halogen atom or a halogen substituted
or unsubstituted phenyl group may be substituted) ;
(Fda23) an oxadiazolyl C1-C6 alkyl group (wherein, on
the oxadiazole ring, a halogen substituted or
unsubstituted phenyl group may be substituted);
(Fda24) a pyrazolyl C1l-Cé6 alkyl group (wherein, on the

pyrazole ring, a halogen substituted or unsubstituted

25 phenyl group may be substituted);

(Fda25) a benzothienyl C1-C6 alkyl group (wherein, on
the benzothiophene ring, at least one selected from the

group consisting of a halogen atom and a halogen



(Fd37) a group represented by general formula (Fe):
-Z-NR 32R33 (Fe) 5 (wherein Z represents -C=0 or -C=S;

woRADsarm1R33 each identically or differently PCT/JP2005/002668
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15

20

25

represent: (Fel) a hydrogen atom (Fe2) a Cl-C6 al kyl
group; (Fe3) a C3-C8 cycloal kyl group; 10 (Fe4) a
phenyl C1-C6 al kyl group (mﬁérein, on the phenyl

ring, at |east one selected fromt .St L.0g
oSl o dori S b obirt i ay SBRRhaBobe
unsubstituted Cl-C6 al kyl group, and a hal ogen
SURFTHREPLD’ unsubstituted Cl-C6 al koxy group, may

ngﬁ%§%§ﬁ2$éﬁﬁégea : {f@@)af%ff?§¥$u§2wﬁéréhh§n$h the

e phen ng, at |east one

selected fromthe gr Nsi Sk i obeashipkegentatom
aqﬂﬂ?éhﬁP%d%@??%J?g%%%g&%niﬁ st@?%t%g él-CB aIkyIQ

gr Lyt gdror ypsubstituted
c1- %fﬂgaibﬁﬁ%up, %%gligbégu%gtitu?ed?; o?s(Fe6) a

phgﬁ&’é%@f Oé*gaéf{\@@f@i&ﬂ OD-theaphenyhroupgwhatreibgash the
on Se

ected fromthe group consisting of a hal ogen

at,om , e hAl 9 0e N §UbSt h4 Ub@éhn 08 t binsmbgt beutetis25 tCite0s
al kyl group, and a hal ogen substituted or

unsplpst b § usediGlo Cnal koxyCGr alipylmgyobe dubstietayedy; the
or further, (Fe7) R32 and R33 may bind to each other
t ogeddBLnad tiny\D 20054877948 PEFLSPROO5L00R66GS SFOUP
nitrogen atons adjacent thereto through other carbon
atosBsisoiag ¢ &oFhr@s phpkyldPheuPi Ajcopla 0K IF0EP May
be substituted);
(Fda30) a benzoxazolyl Cl-C6 alkyl group (wherein, on
the benzoxazole ring, at least one selected from the
group consisting of a halogen atom, a Cl-C6 alkyl
group, and an OxO group, may be substituted);
(Fda31l) a chromenyl C1-C6 alkyl group;
(Fda32) a 1,2,3,4-tetrahydroquinolyl C1-C6 alkyl group
(wherein, on the guinoline ring, at least one selected
from the group consisting of a Cl-C6 alkyl group and an
oxo group may be substituted);
(Fda33) a thiazolyl C1-C6 alkyl group (wherein, on the
thiazole ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted phenyl group, and a Cl-C6 alkyl group,
may be substituted); or
(Fda34) a tetrazolyl C1-C6 alkyl group (wherein, on the

tetrazole ring, at least one selected from the group

consisting of a halogen substituted or unsubstituted



tetrahydropyridine ring, wherein, on the piperidine
ring or the 1,2, 3,6-tetrahydropyridine ring, a phenyl
wWG2@s0tP13ay be substituted, and further, at |PRPEEIP2007002668

sel ected fromthe group consisting of a hal ogen atom

and a hal ogen substituted or unsubstituted Cl-C6 al kyl
group may be substituted on5the phenyl group):; (Fd38)

a group represented by general iornula Ff), R34 -N=C
~@Berpd) SRV {het é%n‘@@@ﬁ@b eSERYR B2KyBFogen at om
or C-C6 |ower alkyl group; and R35 represents: (Ffl)
aagpiﬁﬂﬁﬂﬁﬁQ%ﬂkyl group; (Ff2) a C3-C8 cycl oal keny

(T radlress (SR o wher e cEar eroRaGe

R37, and R38 Lsents: a rogen atom a Cl-C6
al kyl group{‘%ﬁ@%eﬁyl grouég%aherein, on the phenyl

ri l1to 0 ect.e oprthe g¥o0 33
> co&(&eﬁ?]ﬁ@ %f}%aplﬁeg %rgtgén a%ﬁ(?in Hél ﬂ%l %'ge% s%%gt B ut%?jc%r
X ' - bstituted
g&s%esx%ié%ﬁg]égi%tﬁfﬁﬁﬁtgfoﬂ@pré‘s@@c@gen substitute

uns Cl- Co al koxy group, a Ci1-C4

al éfpggi S OMPat & C1- C6 al kyl sul fonyl group, a
hal ogen substituted or unsubstituted Cl-C6 al kylthio

WO 2ZODp/ D77 R136 Pk P290509P2668 59 group, a nitro
group, and an am no group which my have a Cl-C6
al keeyla grdups asyalsabkylt geotp; may be
10 (Fe4) a phenyl C1-C6 alkyl group (wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted C1-C6 alkyl group, and a halogen
substituted'or unsubstituted Cl1-C6 alkoxy group, may be
15 substituted):
(Fe5) a phenyl C2-C6 alkenyl group (wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted C1-C6 alkyl group, and a halogen
20 substituted or unsubstituted C1-C6 alkoxy group, may be
substituted); or
(Fe6) a phenyl group (wherein, on the phenyl ring, at
least one selected from the group consisting of a
halogen atom, a halogen substituted or unsubstituted
25 €1-C6 alkyl group, and a halogen substituted or
unsubstituted Cl1-C6 alkoxy group, may be substituted);
or further,

(Fe7) R*? and R*3 may bind to each other together with



substituted]; a benzofuryl group [wherein, on the
benzofuran ring, at |east one selected fromthe group

wWG2@6/0%i9%3 | Nng of a hal ogen atom a hal ogen subBCT/IR0EH02668
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20

or unsubstituted Cl-C6 al kyl group, and a hal ogen
substituted or unsubstituted Cl-C6 al koxy group, may
be substituted]; a biphenyﬁ@l group; ra furyl group

wh the f [
| HRRSSD HAF SBerP A T EE ABABEE: HGRAThny chaT CatRn
substltgtggL Sog?a¥éggﬁggéxpe gg; egﬁgggel gn1t5e3 6—

pﬁ% q@¥% §§¥ﬁh§18Q1 Ao tﬁﬁ&?%&htubﬁdkhe bFE@klalne

erein, phenyl ring, at

Lﬁ%@%?t fégﬁéeft§d3féQHéEPQh&BEBBP&l@lQ@O%En@ayathenyl

a hal ogen atom ogen substituted or

Leal
up, 'ﬁﬁi§905§u6§t§£5¥édgr9Hﬁ farEBe6d eyclealskybne

group; a hal ogen substituted or
U”éélf’éété&tﬁgo&lt@ gkts@gsycahgmetmg%fca eydlooaink axym
20 group; a Cl-C4 al kyl enedi oxy group; a cyano group;

a afitE ongTOYen supbenylLit€d- 66 ahkebpl igusep, C4-C2- @i kyl
al kanoyl oxy group; an am no group which may have a C -
Coyedianayy ge ospbasiausalsbnt bert phangl- ggoup) ;
al kyl sul fonyl am no group; a phenyl Cl-C6 al koxy group
25(Bd phenaxyrgupupepansantad groggnaiede ferapliedsit) :
one Cl1-C6 al kyl group is substituted; an am no group
wherein at | east one phenyl group is substituted; an

am no Cl-C6 al koxy group erein, on the am no group,
WO 2005/ 077913 PCT /002668(E@O at | east one
Cl-C6 al kyl group may be stituted]; a Cl1-C6

al koxycar bonyl group; a Cl-C6 alkoxycarbonyld C6

(wherein R3** represents a hydrogen atom or CI1-C6 lower
alkyl group} and R*® represents:

(Ff1) a C3-C8 cycloalkyl group;

(Ff2) a C3-C8 cycloalkenyl group;

(FE3) a group represented by general formula (Ffa):

R36 R38
o=

(wherein each of R*, R¥, and R* represents: a hydrogen
atom; a Cl-C6 alkyl group; a phenyl group [wherein, on
the phenyl ring, 1 to 5 groups selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted Cl1-C6 alkyl group, a halogen substituted
or unsubstituted C1-C6 alkoxy group, a Cl-C4
alkylenedioxy group, a Cl-C6 alkylsulfonyl group, a

halogen substituted or unsubstituted C1-C6 alkylthio



al koxy group; a Cl1-C6 al kylthio group; a pyrolyl

group; an imdazolyl group; a piperidyl group; a
worephwioirho 5 group; a pyrrolidinyl group; a tPCEMBA05/002668

group; a benzofuryl group; a piperazinyl group

[wherein, on the piperazin% ring, at |east one

sel ected fromthe group co éﬁsting of a d-C6 al kyl

group, a phenyl d-C6 al kyl r a benzayl
OB i ST My V8Bt fBdst ORLLTE EroRE dPRgr may Bave
grou y be substit d.as.a ' ntl.
qd?ﬁng$gg?g%%n? eg%$%§ %% ?h%uﬁgg?%g%#ﬁé #ﬁ gPeat
| east one sel ect OL0URp GQRSKSLING of &
c12 _Eﬁk%éﬁdgfO%Sb%%%ggﬁggioﬁgrogpqnay be é ©
substitipte bl PEL ! dyL 6ar BABYL cAEeYR AMFRLRI RheORyrbRp
the piperrdine r hg, a carbostyril group may be
5SU<?<§$§{%§H' ~8Rd;an} 158281 ¥tofl! OHPhalbEkD) sabRaphtingdd or
group er%ln, on the“naphthal ene ring, at |east one
selestiss f remyhe; groupl RoNSysbipyg aoH a hallogem at om
a hal ogen substituted or 20 unsubstituted Cl-C6 al koxy
gr 9uPs t 2Rg-an afi tesgbeuptunkdchlray hakexy CLoO®, may be
al kyl group as a substituent, may be substituted);
(Fé@)saibipbenyl gl bgpbapylwhegepnp;on theydi ghvemd yl
ring, at least one selected fromthe group consisting
25[oficae ha} ogenthe ofyranhalivgenasgbshivilude@ ey which may
unsubstituted C1-C9 al kyl group, .and a halo%gg
10substét atkdlogennatipBt fEuteduBETEEUE ko RA? YgPsUp, nay
be substituted); WO 2005/077913 PCT/ JP 005L00266%h'61
(FsFyshitvrbefenyPrgRobpLaZOpYleAYPUgr dHE- SRR Th the

begﬁgggé é 9588? g@hfégg ' 008 %R%n% n%%%%&@%hich may have

a halogen atom may be substituted]);

(Ff4) a phehyl group (wherein, on the phenyl ring, at
15 least one selected from the following group may be
substituted: a halogen atom; a halogen substituted or
unsubstituted Cl1-Cé alkyl group; a C3-C8 cycloalkyl
group; a hydroxyl group; a halogen substituted or
unsubstituted C1-C8 alkoxy group; a C3-C8 cycloalkoxy
20 group; a Cl-C4 alkylenedioxy group; a cyano group; a
nitro group; a phenyl C2-Cé6 alkenyl group; a C2-C6
alkanoyloxy group; an amino group which may have a Cl-
C6 alkanoyl group as a substituent; a Cl-C6
alkylsulfonylamino group; a phenyl Cl-C6 alkoxy group;
25 a phenoxy group; an amino group wherein at least one
C1-C6 alkyl group is substituted; an amino group
wherein at least one phenyl group is substituted; an

amino C1-C6 alkoxy group [wherein, on the amino group,



ring, at |east one selected fromthe group consisting
of a hal ogen atom a hal ogen substituted or 5

wae®sbsoil uted G -C6 al kyl group, and a hal ogePCT/JP2005/002668

substituted or unsubstituted C -C6 al koxy group, may
be substituted); (Ff9) a benzothienyl group (wherein,
on the benzot hi ophene ringﬁoat | east ‘one sel ect ed

hisogerr SIS (oA St of L6V bLBEE e Tad o eRbarEyptlal
Lo ik SRR S ohe! ShoGr b el ShBRbERE Py ct-ce
e
e e

gﬁg l {iQq%¥§%9%§?%%%gn§réﬁﬁ?CéeghﬁéﬁgltG%ogbeuﬁ

I ng tom a hal ogen substituted or

36%?%#%?%%%g%fguﬁa'ng§b5¥ézQﬁ9ypgr@ﬁ§ awhalregen on the

unsubstituted Cl-C6 al koxy group, may

ggii §£iﬁ@t§ﬁi%,aafuléhsgréﬂﬁ,samdcaedhfenwlt@eoqnpup

e substituted); (Ffll) a furyl group (wherein,

onc¢hei st ah 6Eng, cl-t6 alby® groups sebbengd CloMé lee kyl
group consisting of a Cl-C6 alkyl group, a nitro

gr@dup Angn@ pheaytogiogpofiphwhérh, mey thhgephényieast one
ring, at |east one selected fromthe group consisting

10 of ca-béal abeyl agooypa halogenswps2obster79s32
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PCT/ JP2005/ 002668 62 substituted or unsubstit%&Fd
Cls@6saikyengl oup, FHINRAVSgEROERLSWPEGESE 0P the
unsubstituted Cl-C6, al kox

guinoline ring, at leas¥ one selected from the group
consisting of a Cl-C6 alkoxy group and an oxo group may
be substitufed]; a piperidylcarbonyl group wherein, on
the piperidine ring, a carbostyril group may be
substituted; and a triazolyl group):

(F£5) a naphthyl group (wherein, on the naphthalene
ring, at least one selected from the group consisting
of a halogen atom, a halogen substituted or
unsubstituted Cl-C6 alkoxy group, and an amino droup
which may have a Cl1-Cé alkyl group as a substituent,
may be substituted):

(Ff6) a biphenylyl group (wherein, on the biphenylyl
ring, at least one selected from the group consisting
of a halogen atom, a halogen substituted or
unsubstituted C1-C9 alkyl group, and a halogen
substituted or unsubstituted Cl1-C6 alkoxy group, may be

substituted) ;



group, and a nitro group, may be substituted], may be
substituted); 5 (Ff12) a benzothiazole group (wherein,

w@eosheroibenzot hi azol e ring, at |east one phenpdT/gr200§0002668
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which may have, as a substituent, a O -C6 al koxy
group on the phenyl ring, nay be substituted); (Ff13)
a thienyl group (wherein, oflt he thi ophene ring, 10

t |east | ected f th t f
Palign aCoHO T | e it B CHTts SFROPToroup. &

Lyl wh t -
BRI BT bale i el ?%ag%f?aﬁﬁéﬁ b Pepggrusan
Cl- 6 al Kg ppet Loy gﬁ&ﬁ%&% Lt ede aeeue t:Bh%méltlng

gﬁﬁﬂbyMﬁ% |op ene ring, a hal ogen
Ly ”gﬁ/fe ér‘fbgf* &Utﬁdha cResgybst thutadby (Ff14)

roup mhereln n the indole ring, at

|ea 9 t rQup, CAngi st hAgogtna
R S O L o, e ! P

gr%%g%é%&@f @-§Hb@ﬁé&@@@itu@e@h@myt6Céi€6x§|@ybu@nouay be
Co koxycar bonyl group, and a phenyl group, may

be ysuibstitatpd); (Ff15) a pyrrolyl group (wherein, on
the pyrrole ring, at |east one selected fromthe

gr oo conshshtaghdénal @bopheriyhegedup wheftdien at

| east one hal ogen substituted or unsubstituted Cl-C6
ah&ymz@tmu@pmGgebElB@bsattheedt ang actectedalfpm the
group may be substituted (Ff16) a counar{l group; WO
20§56 0F 79d3s PETLIP20054 0 %eeenesteml?) hglogen
benzoi m dazol yl group (wherein, in20|n1dazokf
r|ﬂ@b5b¥tub@@tOén@nﬁﬁb%ﬁyFu§?€uﬁlnﬁ§ B&ky group, a

halogen substituted or unsubstituted Cl1-C6 alkoxy.
group, may be substituted);

(F£10) a pyfidyl group (wherein, on the pyridine ring,
at least one selected from the group consisting of a
halogen ‘atom, a halogen substituted or unsubstituted
C1-C6 alkyl group, a phenyl group [wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted C1-Cé alkyl group, and a halogen
substituted or unsubstituted Cl-C6 alkoxy group, may be
substituted], a furyl group, and a thienyl group, may
be substituted);

(FFf11l) a furyl group (wherein, on the furan ring, 1 to
3 groups selected from the group consisting of a C1-C6
alkyl group, a nitro group, and a phenyl group
[wherein, on the phenyl ring, at least one selected

from the group consisting of a halogen atom, a halogen



substituted); (Ff18) an oxazolyl group (wherein, on
the oxazole ring, 5 at |east one phenyl group which

woregpshznees a hal ogen atom may be substitut ed) ; PCFIP20)5/@2668

t hi azolyl group (wherein, on the thiazole ring, at
| east one phenyl group may be substituted, and
further wherein, on the phefy

ring, at |east one 10

I
b RARA L R el
R
RIS THD Grou o S b S o8B &l kowy of Sip
ﬁéﬁiﬁbiﬁgﬁgg%?L?ggi; a carbostyril group (wherein, on
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and a phenyl Cl1-C6 al koxy group,

gl&ast (PRersehecbadrheom t he

consi sting, o 1-C6 al koxy group, a Cl-C6

[k 1 . h
gebé/r!szu%@?%&?f)e f’fl?%a phenyls€1o68 ?héﬁ?ﬂ gi-oup, wWayc

ar

a chromanyl group (wherein, on the chromane 25 ring,

atl&ast #NegCln&h Bekyhbgtouptedy;be substituted);
p(ﬁ%& a2 pi

uted);  (Ff23) an inidazo[ 2, 1-b] thiazol yl
‘had&l 243 anshpkdazebre 1-a] pyrcdyklgpaypyreEp2sn the

3-di hydrobenzofuryl group); or (Fd39) a

gr ouipl 3 eps esenésdl byrgepelahefel mul an( FR) thigphene ring,
2005/ 077913 PCT/ JP2005/ 002668 64 N-R45 (Ffb) (wherein

10 R4G: repaesenbs: salE€tt©8 arkoxybar BsaP §PegHStdng of a
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halogen atom, a nitro group, a Cl-C6 alkyl group, a
pyrazolyl group wherein, on the pyrazole ring, at: least
one halogen substituted or unsubstituted C1-C6 alkyl
group may bé substituted, and a thienyl group wherein,
on the thiophene ring, a halogen atom may be
substituted, may be substituted):;

(Ff14) an indolyl group (wherein, on the indole ring,
at least one selected from the group consisting of a
phenylsulfonyl group which may have a Cl-C6 alkyl group
as a substituent, a phenyl Cl1-C6 alkyl group,.a Cl-C6
alkoxycarbonyl group, and a phenyl group, may be
substituted)

(Ff15) a pyrrolyl group (wherein, on the pyrfole ring,
at least one selected from the group consisting of a
phenyl group wherein at least one halogen substituted
or unsubstituted C1-C6 alkyl group may be substituted
and a C1-C6 alkyl group may be substituted);

(Ff16) a coumaryl group;



phenyl group [wherein, on the phenyl ring, at |east

one selected fromthe group consisting of a hal ogen
W@et@s077213 hal ogen substituted or unsubstitut edP@LI2605/002668

al kyl group, 5 and a hal ogen substituted or

unsubstituted Cl-C6 al koxy roup, may be

substituted]; an am no substituted Cl-C6 al kyl group

wh in, the am I t t ed
YOt Ho ot CURSHSEP AL 0B =8  BrGRIE LG bap O Viter i n.

th henyl ring, at | t | ect: 0.t
oy SoReiC o b 0174 naf oBERCR i 5 el SgeR ouD MY be
bsti tuted bstituted Cl-C6 al kyl , d
he e SEBRT Euted or unsubstituted Cl-Gb al koxy
b pt oh- I 8y
e e o S SR ebB0P 3PRaBeihora w on the 5 "

5ph?@Yi?éé@go?gtph%ﬁg%eﬁ?@uéeMEQEﬁdmﬁ&oﬁhhgeagh@Q@gen atom

consisting of a atom a hal ogen substituted or

u It 1E848k kyl group, and a hal ogen
33§§$?%%t%%§%$£%%§§bztituted Cl- C6 al koxy group, may
be(Féy@ﬁtét@ﬁﬁgkélylpaeemb Ghmegeahkybngtaep thvikercdien,
on 20 the phenyl ring, at |east one selected fromthe
gr o4y, COPSisasDgont ahbalyaggmoapomayabkalseget ituted, and
substituted or wunsubstituted Cl-C6 al kyl group, and a
hafegener substeint ednokhenphbsyilt gied,C eaIoayLe
group, may be substituted]; a phenyl Cl1-C6

10 al kekycheBohybngtbapdZBupwheRsiEL188 Cife 2phehAIsh Fd:Com
at | east one selected WO 2005/077913 P /JP%%%%%&Q%@%S_
65nftom gheunr o8pdc8ndlel Vg IEPUR  hFPYg&lT &t uted/ s
hal ogen substituted or unsubstituted Cl-C6 al kyl
gr 6Ep2Lhnd GUiRAL84eATOUPSti tuted or unsubstitut ed

S8 tgﬁér%lggigﬁg/drg%%r%%s%%ﬁtli ted) (e RNEMH the

3, 4-dihydrocarbostyril ring, at least one selected from

a

15 the group consisting of a C1-Cé6 alkoxy group, a Cl-Cé6
alkyl group, and a phenyl Cl-Cé6 alkoxy group, may be
substituted); a carbostyril group (wherein, on the
carbostyril ring, at least one selected from the group
consisting of a Cl-C6 alkoxy group, a Cl-C6 alkyl

20 group, and a phenyl C1-C6 alkoxy group, may be
substituted);

(F£23) an imidazo[2,1-b]thiazolyl group;
(Ff24) an imidazo[2,l-alpyridyl group;
(Ff25) a chromanyl group (wherein, on the chromane

25 ring, at least one C1l-C6 alkyl group may be
substituted); or
(F£26) a 2,3-dihydrobenzofuryl group); Or

(Fd39) a group represented by general formula (Ffb):



5 group [wherein, on the phenyl ring, at |east one
sel ected fromthe group consisting of a hal ogen atom

wa@200h@argen substituted or unsubstituted Cl- CoPE/EB2005/002668
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group, and a hal ogen substituted or unsubstituted

Cl- C6 al koxy group, may be substltuted])) 10 F12-3)
a nor pholino group; Fl12-4) 64n i m dazol yl group;

F12-5) a 1, 4-di oxazaspi ro[ 4, 5] decyl group (wherein, on
the 1, 4-di oxazaspi , 5] decane ring, at |east one oxo
group may be I tutgd)p# 15 Ep@ﬁﬁ) a honopi per azi nyl
group (wherein, th honopi perdzi ne ring, at | east
one selected from group consi sting of a Cl-C6

al koxycarbonyl group, a phenyl C1-C6 al koxycarbonyl

gr and asp st Lt uhed g0 1uRSYRSIAddHEd group; a
§ﬂ§:m3¥%&@ 98€¥%Seﬁg% shbgtltutgd) F12-7) g&.g b

5ﬁgé¥?'q% dpnberei bn ORet PRepiPERABNEatr LBgst one
ne se ected fromthe group consisting of an
%Hé%%ﬁ B &l - e b kyhp g oHpi sandgaplieayhaCbge@6atom, a
aI yl group [wherein, on the phenyl ring, at |east 25
ong; had é&e§u§@¢@%mt@@edrounﬂnbabstutadedleﬁﬁcaléWQy@roup,
group may be substituted], nay be substituted)
Flgn@)aah&ﬂ@@mmdyﬁbgtnﬂptedhereunsubﬁtﬂﬁ@tﬁﬁpéﬁrﬁﬁnélkOXY
ring, at |east one oxo group may be substituted);
2095607 7 A8y PET/ IPS06L 002668 aeﬁamzog)sugstltuted Cl-Ce
pyrrolidinyl group (wherein, on the pyrrolidin i ng,
atallenktgomep phehokyicl- €8 EPRmelﬁpoﬁﬁouﬁhl ﬁﬁ? st-one
have a hal ogen substituted or unsubstltute
aIk@k@C@¢@ugr%% BheuBEPPPUBRPSLREYY ©F heb1Froup

(wherein, on the phenyl ring, at least one selected

from the group consisting of a halogen atom, a halogen
substituted'or unsubstituted C1-C6 alkyl group, and a
halogen substituted or unsubstituted Cl-C6 alkoxy
group, may be substituted) and a Cl-C6 alkyl group may
be substituted]; a benzoyl group [wherein, on the
phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted Cl1-C6 alkyl group, and a halogen
substituted or unsubstituted Cl-Cé alkoxy group, may be
substituted]; a phenyl Cl1-C6 alkyl group [wherein, on
the phenyl ring, at least one selected from the group
consisting of a halogen atom, a halogen substituted or
unsubstituted Cl1-C6 alkyl group, and a halogen
substituted or unsubstituted C1-C6 alkoxy group, may be
substituted]; a phenyl Cl-C6 alkoxycarbonyl group

[wherein, on the phenyl ring, at least one selected



5 be substituted); or F12-10) an isoindolinyl group;
or further F13) R19 and R20 nmay bind to each ot her

wo ogshmi3 with nitrogen atons adj acent theretBCT/JP2005/002668
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directly or through heteroatons, so as to forma
cyclic imde or amde 10 represented by any one of the
foll owing (F13-1) to (F13-%®): (F13-1) a succininide

;v (F13-2 | jdi LN,
o iy R Seet O D GPShn Fey he® 5 109°"
bstituted); (F13-3 b 3| m3e |, ¢l
R T R e e i T

one sel ected fram, the gr ' L StLAY-PL-BN,0X%8
O O T ek SO A A PREraT o Sap. iy Ba”

?%lgé%,gff%%;g%oﬁg@@i@t 1} %Qag%hgh?y: cgroedpalkenyl

e imdazolidine ring, a east one

sel ect ed fhe (Oroup coos,stnggpfagniexetgbaep, a
pﬁ@ﬁ%}pCﬁﬁ%éggﬁﬁyIOQQroudg[mh%rein,gon t he phenyl

NNged:d® S8 oups gsehscesdsisemyhefgaotplogen atom, a
consisting of a hal ogen atom 25 and a Cl-C6 al koxy

9o, b subsit st €d] unamdsai t phedyClgEéuplkydy greup,
substituted); (F13-5) a benzoi m dazolidinyl group
(Wied i Ma Digdhesulbenzoihédazol udsnestihgtedt Clle&ét alkoxy
one selected fromthe WO 2005/ 077913 PCT/ JP2005/ 002668
67g g nplp tanshstsugs oftapredkd) group, a hal ogen atom a
hal ogen substituted or unsubstituted O -C6 al kyl
groud; 3) an moipoobFoepdwhiteh may have a Cl-C6 al kyl
group as a substituent, a Cl-C6 al koxycarbonyl group,
andla-4) an imidazolyl group:;
F12-5) a 1,4-dioxazaspiro[4,5]decyl group (wherein, on
the 1,4-dioxazaspiro[4,5]decane ring, at least one oxo
group may bé substituted);
F12-6) a homopiperazinyl group (wherein, on the
homopiperazine ring, at least one selected from the
group consisting of a Cl-C6 alkoxycarbonyl group, a
phenyl Cl1-Cé alkoxycarbonyl group, and a phenyl
substituted or unsubstituted phenyl group, may be
substituted);
F12-7) a piperazinyl group (wherein, on the piperazine
ring, at least one selected from the group consisting
of an oxo group, a Cl-C6 alkyl group, and a phenyl Cl-
C6 alkyl group [wherein, on the phenyl ring, at least
one halogen substituted or unsubstituted Cl-C6 alkyl
group may be substituted], may be substituted) ;
F12-8) a piperidyl group (wherein, on the piperidine

ring, at least one oxo group may be substituted);



5 piperidyl group [wherein, on the piperidine ring, at
| east one selected fromthe group consisting of a

w@e0S077983 kyl group, a phenyl group wherein, OPCT/i2005/002668
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phenyl ring, 1 to 3 halogen atons may be substituted,
a Cl-C6 al koxycarbonyl group, and a phenyl d -C6
al koxycar bonyl 10 group, na? be substituted], may be

L) s ks P L o6 01 oy 4 ELS-7) an
aast e ael ected o dhe. drouR consl ot e 0cs 0k fyl
G S SUPP I Sl (84S Bl cicuted or
ﬁ%%sg%)h%%tg{b%e%g Qt-hi az %cg}glg%r@ﬁf | $as4 9HBsOXBueBHtPURay

uted); 2, 4- benzoxazi nyl
gr.oup Qggr on the 20 1H 2, 4-benzoxazine ring, at
| &35t one1§§%a6¥bup may be substituted); (F13-10) a

grOuR r@Pr By gepergdolioF ntarGFgagr 0 0 F a
>f%ﬁp&‘@ Eﬁiéﬂisgg (mherei%'%ag represents: a hydrogen

atorg) geheny! ROLHEG KAl It Qreauh witiledr naygdidve; astia
substituent, a halogen 25 atomon the phenyl ring; a

phenoay &GL-Gbomd kydij greup ¥i:2606/ 0¥79¢8ly or through
PCT/ JP2005/ 002668 68 which may have, as a '

suhsid tatendms A. hal ageno aformoa eneliphémyfer prgamgde
henyl C2-C6 al kenyl roup which nma

preggesented by agy gne gf the folXowing (F13-1) to

(F13-11):

(F13-1) a succinimide group;

(F13-2) an oxazolidinyl group (wherein, on the
oxazolidiné ring, at least one oxo group may be
substituted);

(F13-3) a penzo-1,3-oxazolidinyl group (wherein, on the
benzo-1,3-oxazolidine ring, at least one selected from
the group consisting of an oxo group, a halogen atom,
and a phenyl group, may be substituted):

(F13-4) an imidazolidinyl group (wherein, on the
imidazolidine ring, at least one selected from the
group consisting of an oxo group, & phenyl C1-C6 alkyl
group [wherein, on the phenyl ring, 1 to 3 groups
selected from the group consisting of a halogen atom
and a C1-C6 alkoxy group may be substituted], and a
phenyl group, may be substituted);

(F13-5) a benzoimidazolidinyl group (wherein, on the

benzoimidazolidine ring, at least one selected from the



have, as a substituent, a hal ogen atom on the phenyl
ring; a phenyl group wherein, on the phenyl ring, at 5

wo ewsp7ne sel ected fromthe group consisting BPET/@2005/002668
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hal ogen atom a hal ogen substituted or unsubstituted
Cl-C6 al kyl group, a hal ogen_substituted or
unsubstituted Cl-C6 al koxy é?oup, and- a phenyl group,

T LS oy Ly s

1, 3-thiazolidinyl gr wher.ei n; he- _
biinarohonl Sreup. (WhersiosgRelner cq pa, groue.
roup consistin f. ' -

IRy it Gros Tt O BAD HEQUP: A0 SPaemyl GotB g° @

15 . bstitut - I

st IRIPRY S Eh e G R aYR Gahe BB

r eprese n muba €62 piperNdiE: 34Qg, at
(ﬁlﬁeeflﬁﬁo&%%%éeiﬁ%gégﬁbﬁ& al kgllblgrroup or a - )

hgl'é[’%seé‘ osubstiiuted BroMnsHbSyibubedonbesylingr ofipp. C1-C6
2 e reaction between a conpound (10a) or (10b) and

a £oppounehédl)aisheayLi edoapt wharaisui babkbe pbengt
or in no solvents, in the presence or absence of a
basi g conpesing. h&Exagphestohs anspl vensubsed thisedi namiy ~C6
25 include: water; alcohols such as nethanol, ethanol,
W\ 20845 077943y PCT+ 3PRO06n002688BenEd Cils6r dpaReycarbonyl
n-butanol, or tert-butanol; aromatic hydraocarbons
sughows, beay ebe, stbptdhatestyt eRay PeeprRSitRIEed)
o-chl orobenzene, mchl orobenzene, or 2, 3-
(F13-6) a phthalimide group;
(F13-7) an indolinyl group (wherein, on the indoline
ring, at least one selected from the group consisting
of a Cl1-Cé élkyl group, a halogen atom, and an oxo
group, may be substituted);
(F13-8) a 2,3-dihydrobenzothiazolyl group (wherein, on
the 2,3~dihydrobenzothiazole ring, at least one oxo

group may be substituted);
(F13-9) a 1H-2, 4~benzoxazinyl group (wherein, on the

1H-2, 4-benzoxazine ring, at least one 0x0 group may be

substituted) ;

(F13-10) a group represented by general formula (Fga):

\FO/>" R? (Fga)

(wherein R*® represents: a hydrogen atom; a phenyl Cl1-Cé6

alkyl group which may have, as a substituent, a halogen

25 atom on the phehyl ring; a phenoxy C1-C6 alkyl group



di chl orobenzene; hal ogenated hydrocarbons such as 5
di chl or onet hane, di chl oroet hane, chloroform or carbon

W@ edosatiidri de; ethers such as diethyl ether, PCT/JP2005/002668

10

15

di met hoxyet hane, di oxane, tetrahydrofuran, digline, or
di propyl ether; saturated h%drocarbons such as n-
hexane, n-butane, cycl ohexa e, or liquid paraffin; 10
ket ones such as acetone ar

thyl, et : |
KeLNES S 25, el on O Ll o Il et nes ) 86 e
| f oxi de, h t hyl hor | i am whic
S EREOH S 1 TP N At o S oy T of” KRB, “Iihe™ RaY

m xed sol vents. 15 Known i 1L, D d- RE98ALA V1
DS it GRS HE et Ao DA C” careuods  Exorp L3

of .an inor %%g@_ggégudi he e pdesn ahkabheAPlaking, at

cdr'ftiat®e um car bonate or ~ potassi um

gg\gﬁb%atoeﬁe a%g@g(iftg@t Al oyl 00eRsas bepat est 20gsuehaas

bi'carbonat e or potassi um bi carbonate; al kal

t al r.oxides, s sogh s hydsaxbdeunsubstituted
TSk loduir o ety :
S |

oxl de; alkali netal phosphates such as

g phosphal €595, POt Rssbyen phaisphatetedl kal i net al
h3g%ides sucha%s g%diun1hydride or potassi um hydri de;

25,2l kadi i fRtad scoUCh askeoy agsdoum oangodi pienalkakioup,
metal am dates such as sodi um am de; and al kali neta
aligoh abat asb stichuasd sadi answeshytaeet ; sadPu#-EYhy PECEP 7
or sodiumtert-butoxide. WD 2005/077913

P JP20054 0026683 rda@r Exadpl es of an organi c base may
include acetates such as sodium acetgte or, otass%gm
acerhiell) pyridinehiaephethyyaAnPhe Pt ?WEFWP mi 78, “1°

1,3-thiazolidine ring, at least one selected from the
group consisting of an oxo group and a phenyl C1-C6
alkylidene.group which may have a halogen substituted
or unsubstituted C1-C6 alkyl group on the phenyl ring,
may be substituted as a substituent) .

A group represented by general formula (G):

N~—n

— N\ ©
N/

L

(wherein R* represents a Cl1-C6 alkyl group or a halogen

substituted or unsubstituted phenyl group). .

20 The reaction between a compound (10a) or

(10b) and a compound (11) is carried out in a suitable

solvent or in no solvents, in the presence or absence

of a basic compound.

Examples of a solvent used herein may

25 include: water; alcohols such as methanol, ethanol,



di i sopropyl ethyl am ne, diethyl aniline, 15

nmet hyl pyrrolidi ne, N nethyl norpholine, N, N-dinethyl-
waeiosopird di ne, 1, 5-di azabi cycl o[ 4. 3. 0] nonen- 5P DBNDY5/002668

1, 8-di azabi cycl o[ 5. 4. 0] undecen-7 (DBU), and 1, 4-

dlazablcyclo[Z 2. 2] octan (DABCO). The conpound (11) is

used to 1 nole of the 10 c@ﬁpound (10a) or (10b) at

I B T
sl t%omr%$qﬁf%é{b$%%%3“%°“gglééﬁé‘) reiny

prefer bI bet bBénz&he, rsactign
%X%T%g? %?%g? angzthe conpound

rL ut ehaliubeagBhaEakh¥h as
Cﬁ&ke]; ?%o%lf%n%er%%%?ge%%gg@wgc aﬁd preferably

e er a1 L £o APSt ROnd20En1bkoifsrgenerakhybon
5cé§p§%53 é%ﬁﬁm%o ﬁ%nut%s to 22 2hours bef ore

te{é‘&f@ém&l&'@e &€96ts 0sutn bt distaytospaend (13a)
from a conmpound (12a) and the reaction to obtain a

COmRLNEbL x (d3kaAnd | o exgnspotatdrébgiyodineacar digd iogty or
in a 25 suitable solvent or in no solvents, in the

pr@@@@@@ypfet@ebaS$@tnnmpednUydAbbatheneoﬁveﬁt§Saﬁd
basi ¢ conmpounds that can be used in the

af o8 eamal | oredtamact cynl peewasa .t RE WHAPEOsPEERS 3D/
PCT/ JP2005/ 002668 71 conpound %10a) or (10b) and th
10 cokpoumes (41Fh cap dectasedoil 86ThEePRY. §8F9§ﬁts r

basi ¢ conpounds. The basic co und i s use Ie
ofseh@engg such as —N—dimethgg%ormamlde, %lmet%yqo

sulfoxide, hexamethyl phosphoric triamide,
acetonitrile, N-N-dimethylacetamide, or NMP; and their
mixed'solvehts.

15 Known inorganic bases and organic bases can
widely be used as basic compounds.

Examples of an inorganic base may include:
alkali metal carbonates such as sodium carbonate or
potassium carbonate; alkali metal hydrogencarbonates

20 such as sodium bicarbonate or potassium bicarbonate;
alkali metal hydroxides such as sodium hydroxide or
potassium hydroxide; alkali metal phosphates such as
sodium phosphate or potassium phosphate; alkali metal
hydrides such as sodium hydride or potassium hydride;

25 alkali metals such as potassium or sodium; alkali metal

| amidates such as sodium amide; and alkali metal
alcoholates such as sodium methylate, sodium ethylate,

or sodium tert-butoxide.



conmpound (12a) or (12b) at an amount of generally at

5 least 1 nole, and preferably between 1 and 2 nol es.
wabh@sabove reaction is carried out at a tenpePEl/ur2005/002668

general ly between OC and 150C, and preferably between

0OC and 120C. It is generall% carried out for 10

mnutes to 48 hours before Y6 ternination. Anmong t he

4-nitroi mdazol e conpounds represented b ral

formula (1) %¥a$ﬁéeﬁr%€eﬁF,orgg9éﬁtESR? Pé sg%h&©ﬁﬁg a

basic group canh easily.forma al Wi

QereR ST 5E pAST It o) DU LR §E35 K Bt ROre Saauy soetate,

Exanp| es of . such i d_may _include; qi ani c acids

SURHT H l%ﬁrfEF?%egﬁyg?mﬁ¥?figkggﬁaylbﬁgggéchloric

acid, phosphor | ' or 4k Fonhe 1@l d-and

or%%%?gpﬁgsﬁgeéﬁgggégngte??%gggpd, - fol tenesul foni c

acld - | Cyagkony2Roephanesyl, f anivcaeiednyl-4-
5ox%??%g§é9§?8§§?2$?é gg@d, ?unngc acid, citric acid,

sugei LG ackdnmahi 6_a¢hdantaytani(a . 330l dorkml-Gni (OBN) ,

ac?@%ﬁ?§¥?gg %%Id, or ben?oicyacid. A conpound of

i n{ egegt 2 9hbatpedoasasl esuhtieceh-gaqnBof ,t kewdaliove

reactions is separated fromthe 25 reaction m xture by

cogRpaBeparabiion2neasstaandDhBCOan  furt her be

purified. Exanples of such separation and

purificati onTheansmpaynidndliideigi sisield &0 dnmole of the

recrystallization, columm chromatography, ion exchange
10 WO-20p5640@7918aPCTEIR2005/ 602688 aMPRIEh L at

gel chromat ography, affinit chr omat ogr.aphy

prépasatﬂv@oﬂhbnapdy@ﬁeéﬁFégéﬂoﬁﬁéﬁﬁ?P Laidd e moles.

sol vent extr i on hod. .
t %gg gasggtcggpound is used to 1 mole of' the

compound (l0a) or (10b) at an amount generally between
0.1 and 1 mble, and preferably between 0.1 and 0.5
15 moles.
The reaction between the compound (10a) or
(10b) and the compound (11) is carried out at a
temperature generally between room temperature and
150°C, and preferably between room temperature and
20 120°C. It is generally carried out for 10 minutes.to 24
hours before termination.
The reaction to obtain a compound (13a) from
a compound (12a) and the reaction to obtain a compound
(13b) from a compound (12b) are carried out in a
25 suitable solvent or in no solvents, in the presence of
a basic compound.
All the solvents and basic compounds that can

be used in the aforementioned reaction between the



According to the present invention, the 5 conpound of
interest represented by general fornmula (1) can be

w@e@doTed wi t hout passing the state of an PCT/JP2005/002668
i nternedi ate, which has a danger of expl osion. The
producti on nethod of the present invention involves
sinpl e operations, and it ddés not 10 need a

conpl i cat ed ificat] . A di t
eonastish AiTodTor 10 rbaat (enidat Pyl pe
4-ni troim dazol e conpound of, int . b
T SRzl e SoMPOUnL Of o | IENSEL L epbsasaLad by
MOn G o A A OB 49 AELRTEL 1oL LNSs the

met hod of t ion is industria

extrenel y advant ageo T Dot nyention-wihl he

m5To& f&%%%ljgﬁegg%?%é%@i%§5%ﬁ f%llomﬁ%g eﬁanp es.

Ref er ence exanpl 19 ®fen 1 and 2 moles.
52, ﬁﬁﬁbﬁoﬁéﬁﬁTﬂéé%i %g%o & A 'm xture consisting of

4-nitroimd K300 & 884 M®| darsodiusut at a
bicarbonateq%%%jag, 1.64 %D|), and water (500 nml) was

g%%ﬁ’#drétééﬂéﬁal@ﬁ%éﬂ@é&amm ,andrmnite @6 m ,

was added dropwi se to the 25 m xture at room
t emperatan ey (B3Géon 26Q) aneri - tour It (wheesierally
i ntensively foanmed during the dropping). The thus
ohiaifesd bt ufer was himthes so¢i 48 edoundebefpeating
(50C to 55C, 4 hours) . Thereafter, water (400 WO
1.0 2005RiAT 930 PCT/ JP2005/ 002668 73 ml) and concentr at ed
hydrochloric acid (80 m) were  added thereto under
cool i ng on i&mod0ther 4 oWeEyimiddZzot ReCOBPIIRES
m xture was stirred for_1 hourf. %ﬁ stgl%
represented by general formula o he present:
invention, those having a basic group can easily form a .
salt togethér with generally pharmacologically

15 acceptable acid. Examples of such acid may include:
inorganic acids such as sulfuric acid, nitric acid,
nhydrochloric acid, phosphoric acid, or hydrobromic
acid; and organic acids such as acetic acid, p-
toluenesulfonic acid, methanesulfonic acid,

20 ethanesulfonic acid, oxalic acid, maleic acid, fumaric
acid, citric acid, succinic acid, malic acid, tartaric
acid, malonic acid, lactic acid, or benzoic acid.

A compound of interest obtained as a result
of each of the above reactions 1s separated from the

25 reaction mixture by common separation means, and it can
further be purified. Examples of such separation and

purification means may include distillation,

recrystallization, column chromatography, ion exchange



were collected by filtration. The obtained crystals 5
were washed with water (on a filter paper, with 400 m

wo@Roodarmry , di spersedly washed (with 800 m of POEIE005/002668

5

10

15

twice), and air-dried (50C, 16 hours). Yield: 213 g
(Yield: 88.9%, pale yellowcrystal IR (KBr): 3074,
1548, 1468, 1392, 1361, 13482 1310, 10 1259, 1172,

1066, 975, 830, 667 cm. Reference exanplLe 2

Prayouegtd torg o1 5- G £ hF o at pg f P Bl M GATEEBTAY i xt ur e
consi sting of 2,5-dibronp-4- njtroim 0 27

OB SO AP Ebn oY Sk Qi 7 6Ly Br DEAE By PE= R s pdaRny
m) was stirred unde{ hegtingmégggato 80C, 16 hours)
THG datd | T FAXE UT e RS 18P 1™t 6 ool , and then

o S i3 L i . )
stirred undefcooling 00 L6 (C.Lar 1Cern?:bour s)

Thereafter, AHeCPree rystal's™ were col |l ected

by filt ' | Ledp) 51,20 .
PP 12 of Sepr bdtc 98 83670, 2 the T firate”

was_furth Lt h yhgaegtakeate30¢ ah) and
th%%ng?%é§£?§€%%35%99%¥$%mggggy gacuun1 goncentration

an9n€é§%&§féééﬁ-wﬁbéhYB§Eda0&ahb@r exskgpabedopr.oduct

was 9. g. Th

us, 17.9 g (in total) 25 of
2, 5-di chl or ore Np6@LBt dadohethad ofit ahredrepiealtd:

98.3%. IR (KBr): 1566, 1475, 1403, 1366, 1332, 1272,
119Qvend 094, 19961 v834s 163 ecnperWDi 2065/ @NF9LE does not
PCT/ JP2005/ 002668 74 Ms (70 eV) mz (relative

i Nheasi 4ydomABBcdisd Meyiflgatipasproregs(-28), 74

(42), 62 (100). Exanple 1 _

According to the production method of the
present invention, the 4-nitroimidazole compound of
interest represented by general formula (1) can be
economically produced at high yield and at high purity.

Accordingly, the method of the present
invention is industrially extremely advantageous.

The present invention will be more

specifically described in the following examples.

Reference example 1

20 Production of 2,5-dibromo-4-nitroimidazole

A mixture consisting of 4-nitroimidazole (100
g, 884 mmol), sodium bicarbonate (164 g, 1.94 mol), and
water (500 ml) was intensively stirred, and thereafter,

bromine (106 ml, 2.07 mol) was added dropwise to the

25 mixture at room temperature (23°C to 25°C) over 6 hours

(wherein it intensively foamed during the dropping) .
The thus obtained mixture was further stirred under

heating (50°C to 55°C, 4 hours). Thereafter, water (400



Production of 2-chloro-5-iodo-4-nitroimdazole. 5 A
suspensi on consi sting of 2,5-dichloro-4-

wordosorizlazol e (7.66 g, 42.1 nmol ), sodi um i ORPCT&P2005/002668

10

15

20

(75.7 g, 505 mml), and water (77 m) was heated to
reflux (102C, 35 hours). The reaction m xture was
cooled to roon1tenperature7 Thereafter, crystals were

|lected 10 by filtrat hed wi
col ot 0 10 DY Lo st on. ueshed i hyuRhglel 90, ro
h Yield: 9.36 | d: 81. 39
Tou ) <ty e b Pla B gl aelges, ano

1300, 1262, 1166, 1049, 986,.8 17 74
15105 qEeR VAT o (e ames?h%%%%.fg? g%f? € Sjcals

g;%?r%?Qﬁi;%£#6 (35)%%%$§at£§g) %ﬁBEEaZnQHOQQQE%QQS

ol M dazol e suspensi on

consi sti 0 0 i ol &5 6:21741-)0 1
g{W%fﬁ) é s%tlungﬁ%%Péén(%Sggi%%g ﬁhgé% } and o
Ef %7% mal Qsaigdwgghésf I M%th(@@@cmlléfhwm%)r,

Tha" r'dac |oh m Xt ur e cool ed room t enper at ure.

Th er r r goilepgqebﬁ)s/flltratlon
maé%fgé&ﬁ %nﬁa%g$a&%%&§ ??Iter paperll 25 270 m), and

th@g Pl -sihed ( Q&ld208909%$) paYeeld112g. ergst¥ilel d:
, pale yellow crystal IR (KBr): 3218, 1537,

1456, (4386; 1836, 1288, 1260, 11986, 13648, 1968, 8330,
756, 731, 665 cw+1 WO 2005/077913 PCT/ JP2005/ 002668
751 M50 ( 7018Y) hDEc(rervati 980i nbedsrmy): 319 (80, M),
317 (82), 154 (100), 106 (78). Exanple 3
Reference example 2
Production of 2,5-dichloro-4-nitroimidazole
A mixture consisting of 2,5-dibromo-4-
nitroimidaiole (27.1 g, 100 mmol) and concentrated
hydrochloric acid (434 ml) was stirred under heating
(77°C to 80°C, 16 hours). The reaction mixture was left
to cool, and then stirred under cooling on ice (5°C to
10°C, 2 hours). Thereafter, the precipitated crystals
were collected by filtration and air-dried (50°C, 5
hours). The yield of the dried product was 8.26 g.
The filtrate was further extracted with ethyl acetate
(300 ml) and then dried (MgSO4), followed by vacuum

concentration and exsiccation. The yield of the

exsiccated product was 9.63 g. Thus, 17.9 g (in total)

25 of 2,5-dichloro-4-nitroimidazole was obtained (yield:

98.3%) .
IR (KBr): 1566, 1475, 1403, 1366, 1332, 1272, 1190,

1091, 996, 834, 679 cm



Producti on of 2-brono-5-iodo-4-nitroimdazole 5 A
suspensi on consi sting of 2,5-di brono-4- nitroimdazol e
W@ 2003077913 10. 0 mmol ), sodiumiodide (15.0 g, HRODJP2005/002668
nmol ), tetrabutyl anmoni umi odide (185 ng, 0.50 mol),

and water (27 m) was stirred under heating (80C to
85C, 27 hours) The reaction’f xture vvas cool ed to 10

roomtenperature. Thereafter, [ ct ed
b i (¢ Vo hasHetR W1 %%’E%]fl i‘% ﬁ?téigpager

27m,andthenar ed (5 8 h . Yield
2. (25) g) (Ml £8B5. _é‘!% Ib{ eGéeI?fg@\)lCr yg?;IS) I RI ((EKBr):

3218 1537, 1456, 1386, 1336, 1288, 1250, 15 1156,
1048, 969, FPPMIER, 1731, 665 cm-1 M5 (70 eV) niz

R i e i
52 br omo- 5- Igg %u%p%£%f5ﬂ1g LthQng§U§P§n§h@Hloro 4~

conS|st|ng - - nitroirmdazole (2.71 g,

“?Bh)daé@f’ | O ?e (353 081 ) 10Q0HMRN) icwatier (75.7

and a 57% hydrfodic acid aqueous sol ution

(5 4 3&6@ Aﬁﬁélf»tlgﬁ@dwémg@r (heaki Ngwak50E6ated666, rblilux
s e reaction m xture was 25 cooled to room

@t Ures hthereaf t ethe creisd el sn weteturel astedobyd to
f| tration, washed with water (on a filter paper, 27
n1ﬂ®o@“ﬂ€ﬁﬁ@ﬁaﬂhfedrlEHeté@fieiS housshls Yeskdco2lggted
g (Yield: 76.4%, pale yellow crystal W 2005/077913
10 PG} JP20054 D02658wa FbetiRv L KBr yate3218n #5321tegspaper, 77
1386, 1336, 1288, 1250, 1156, 1048, 969, 829, 756,
7311) 6sndntieNsa{70deVed kP9 Y r e? @t RYRTFht ensi ty)

319 (80, Mt 317
Yléld %6 g (Yield: 81.3%), pale yellow crystal-

TR (KBr): 3199, 1538, 1468, 1394, 1346, 1300, 1262,
1166, 1049,.986, 831, 756, 734, 674 cm™?
15 MS (70 eV) m/z (relative intensity): 274 (34, MYy, 273
(100), 166 (35), 154 (80).
Example 2
Production of 2-bromo-5-iodo-4-nitroimidazole
A suspension consisting of 2,5-dibromo-4-
éO nitroimidazole (27.1 g, 100 mmol), sodium iodide (150
g, 1.00 mol), and water (271 ml) was heated to reflux
(102°C, 15 hours). The reaction mixture was cooled to
room temperature. Thereafter, crystals were collected
by filtration, washed with water (on a filter paper,
25 270 ml), and then air-dried (50°C, 20 hours).
Yield: 29.0 g (Yield: 91.2%), pale yellow crystal
IR (KBr): 3218, 1537, 1456, 1386, 1336, 1288, 1250,

1156, 1048, 969, 829, 756, 731, 665 cm™*



(82), 154 (100), 106 (78). 5 Exanple 5 Production of
2-br ono- 5-i odo-4-nitroi m dazol e A suspensi on

w@owsisving of 2, 5-di brono-4- nitroim dazol e (BCTIP2995/002668

10.0 nmmol ), water (13.6 m), and a 57% hydriodic acid
aqueous solution (13.6 m) was 10 stirred under
heating (50C to 60C, 36 houf§) . The ‘reaction mxture
was cool ed to room tenperat ur

ure. Therea r,oerystals
Wil (6 136t & Ty ( F4 13t iarS ow,lte%\%ﬂsﬂ%g-mﬁﬁ 18Per B bn 37
filter paper, 27 m and then air-dried (50C 15
ho&Zs) ﬂ§p4Yi B ) '1.11016 g' (¥ el d: 34.90),.pale yellow
crystal IREgKBr : 3%18, 1537, 1456, 1386, 1336, 1288,
1250, 1156, }i%%%l,e

70 o | ative | 1Y) 5i319:480a MY . 317
gé—j’f O?d\gféhl%rid?r)ﬁ ,El%%gl%é/%?fé%ﬁg‘\g(a%pﬁégéggoq%%i on of
2-chl oro-4- %%@%@% S %@%&g‘%yﬁﬁzggnﬁt sLungrefio—4-

2-chl oro-5-i0
et g.lacgﬁocgjtn(gdgzmg (29 t(?%%i%n@ Ngmé#43 BBdidm0QolmEk) ,(15.0

9, 829, 756, 731, 665 cm-1 M5

roi mdazol e

ng, 1.00 nmol),

at 1'num oxi de 25 , L.l w % was stirred

“’(}@g,erld@rﬂM1 PI e8SUF £oth Py 1 Aubydi @genodt aesphesemal 0.50
r

mtenperature for 2 hours. The filtrate was

QREENt F ated wade exs2 Toat pdvaisdet irreducedepr esstieg (80°C
and the residue was then dissolved in WO 2005/077913 .
PGT4 JP20Q05/2002668 s)7.7 ety | regost e (B0twig . wapecooled to
organi c |l ayer was washed wth 3%diluted hydrochloric

10 acisbrt 1fempramdrsat UFlacedatiaki nerystals warcerolasgted

15

20

25

then dried (MgS™), foll owed

by filtration, washed with water (on a filter paper, 27
ml), and then air-dried (50°C, 18 hours).
Yield: 2.71 g (Yield: 85.3%), pale yellow crystal
IR (KBr): 3218, 1537, 1456, 1386, 1336, 1288, 1250,
1156, 1048, 969, 829, 756, 731, 665 cm™
MS (70 eV) m/z (relative intensity): 319 (80, MYy, 317
(82), 154 (100), 106 (78).

Example 4
Production of 2-bromo-5-iodo-4-nitroimidazole

A suspension consisting of 2,5-dibromo-4-
nitroimidazole (2.71 g, 10.0 mmol), sodium iodide (15.0
g, 100 mmol), water (27 ml), and a 57% hydriodic acid
agueous solution (5.4 ml) was stirred under ‘heating
(50°C to 60°C, 56 hours). The reaction mixture was
cooled to room temperature. Thereafter, crystals were
collected by filtration, washed with water (on a filter

paper, 27 ml), and then alir-dried (50°C, 15 hours).

Yield: 2.43 g (Yield: 76.4%), pale yellow crystal



by vacuum concentration and exsiccation. 5 Yield: 144
ng (Yield: 97.6% IR (KBr): 1556, 1510, 1472, 1404,

wazns/07728H8, 1193, 1093, 998, 979, 822, 753, BTBIP2HEH02668

10

15

20

25

523 cm -1 NWMR (DVSO-d6) 8 ppm 8.40 (s, 1H)
(br, s, 1H) . Exanple 7 10 Production of
2- br ono- 4- ni troi m dazol e A rffPxture consi sting of

canGiEYE 4G, 1111 ot hyram Rt o 33% 6200 miary

and I atl num oxi de 4 ovas stirred
u p?%%su@ég 57% 9%€6r ogen Tt nospher e at
room t errper at ure

hour s e Was ')
cohtent’t at el B, L&%]r%%laY%dlnte%gft edu%gg p\ré/gssure 317
and t he e i ssolved in ethyl acetate
(563%{“ {% Ejicj(?%a’m c ?ager’j was washed with 3% dil uted
hydrochl ori CE dﬂ_{? {19 m) 20 and saturated saline (10
., twice), P ot o (MySO%), fol I owed by
v a4l d cgahiPRoiNiakdo1365 ny
?g#%}&gg&ﬁ%f % ?(%I?()@ 51?45%6 1514, 1453, 1392, 1373
1258 1168, A2§u§§§§518§8®o§§§stfﬂg 0¥52, 5668 bammokt 4 -
NVR (DMSO-d6) 8 ppm 8.45 (s, 1H) , 14. 1 (br, s, 1H
Exanpl &1 8i Kxodust i pn70f g 2- bo obormde h) | r vtiedazdl3e OWDL) ,
2005/ 077913 PCT/ JP2005/ 002668 78 A m xture consisting
of 2124 b& 0BD2 Sk @dbedicnatidi agdagzobes(686ipy, (130¢ ml) was
mmol ), ethanol (6.4 m), triethylamne (607 ng, 6.00
nn@tjrr@@duﬂ&éPdhahUnnga(50°C to 60°C, 36 hours). The

, 14.2

reaction mixture was cooled to room temperature.
Thereafter, crystals were collected by filtration,
washed with water (on a filter papef, 27 ml), and then
air-dried (50°C, 15 hours).
Yield: 1.11 g (vYield: 34.9%), pale yellow crystal
IR (KBr): 3218, 1537, 1456, 1386, 1336, 1288, 1250,
1156, 1048, 969, 829, 756, 731, 665 cm™
MS (70 eV) m/z (relative intensity): 319 (80, M%), 317
(82), 154 (100), 106 (78).

Example 6
Production of 2-chloro-4-nitroimidazole

A mixture consisting of 2-chloro-5-iodo-4-
nitroimidazole (273 mg, 1.00 mmol), ethanol (2.7 ml),
triethylamine (443 mg, 3.00 mmol), and platinum oxide
(2.9 mg, 1.1 wt %) was stirred under normal pressure in
a hydrogen atmosphere at room temperature for 2 hours.
The filtrate was concentrated and exsiccated under

reduced pressure, and the residue was then dissolved in



(95.4 ng, 15wt % was stirred under normal pressure

in 5 a hydrogen atnosphere at 50C to 60C for 15 hours.
wab@s/ofioh3 rat e was concentrated and exsi ccat edPCIEE2005/002668

reduced pressure, and the residue was then dissol ved

in ethyl acetate (50 ml). The organic |ayer was

washed with 3% diluted hydr/dchloric acid (10 nl) and

saturated saline 10 (10 m, tw ce%, .and _then dried hed

(MgSed) gt atmetB By ly acubhe coREBRt Fat P¥RTalgS "ashe

exsiccation. Yield: 364 Yield: 94.89 R_(KBr) :

1508:h 134 411 el ag@§9c€g§§}clﬁgg? ?1@5%1516§§,Sé§§Fated

823, 799, 751, 668,cm-1_1 ( d ppm

(ssalimg (5 ml, 1tyhre) s, 2% Jélk%anp §59§%gggﬁﬁtig§1ggwed

2-brono-4-nitroimdazple A_m.Xx lLsting of

2-B¢ ofRS B} OWQ@HEF?E%J?FH %ggo%gg%igggis,ﬁl. 00 mmol ),

et hanol ( M), 2 rigthybamne (1.21 g, 12.0
Sm%ﬁnl,éan%gﬁ(%‘%’d(% %%&hag?léi?m, 15 wt % was stirred

ngée 2Pp| Yipgs pressype 1432t 0140al mSpBEr eSksi,n 1493,
h ogen at noSphere at room tenperature for 14 hours.

The,§il tsgse yag, gopcentnat gdoandoexstecated' under

1A

reduced pressure, and 25 the residue was then
di g%®! Y@[@Sd}ndﬁt hyloeetatsa (490 1mi) . 14he Gsganse 1H) .
| ayer was washed with 3% diluted hydrochloric acid :
(30 M) and gatdpated saline (20 M, twce), and then
dried (MgSOH4), followed by vacuum WO 2005/ 077913

10 PCI£dB2060560023668-bremoedcentratimdnagrd cexsi ccat i on.
Yield: 761 ng (Yield: 99.1% IR (KBr): 1548, 1514
1453, 1392, A3M3xtu268congsgring of 2-bromo-5-iodo-4-

nitroimidazole (607 mg, 2.00 mmol), ethanol (6.4 ml),

triethylamine (607 mg, 6.00 mmol), and platinum oxide

(3.4 mg, 0;53 wt %) was stirred under normal pressure
15 in a hydrogen atmosphere at room temperature for 3

hours. The filtrate was concentrated and. exsiccated

under reduced pressure, and the residue was then

dissolved in ethyl acetate (50 ml). The organic layer

was washed with 3% diluted hydrochloric acid (10 ml)
20 and saturated saline (10 ml, twice), and then dried

(MgS0Q4), followed by vacuum concentration and

exsiccation.

Yield: 365 mg (Yield: 95.1%)

IR (KBr): 1548, 1514, 1453, 1392, 1373, 1258, 1168,
25 1085, 968, 823, 799, 751, 668 cm"

NMR (DMSO-dg) & ppm: 8.45 (s, 1H), 14.1 (br, s, 1H) .

Example 8

Production of 2-bromo-4-nitroimidazole



1085, 968, 823, 799, 751, 668 cm-1 5 NVR (DMSO d6) 6
ppm 8.45 (s, 1H) , 14.1 (br, s, 1H). Exanple 10

wee@dotoidn of 2-brono-4-nitroi m dazol e Tetr a- PEChIR2905/002668

10

15

20

25

anmoni um bor ohydride (602 ng, 2.34 nmol) was added to
a solution obtained by 10 dissolving
2- br omo- 5-i odo- 4-ni troi m daZ8l e (186 my, 0.585 mmol)

in dried dixane (2.8 m). The obtajn m xt ure was
stirred at @O@IFGHUTES GBS itk § a‘g?}?ﬁ?ﬁongxf’ﬁ?l%
cooled to roomtenperature @pd it vvas then gg %dml

imiétrpd%id%a%(?lc@? Fhl o i dé?:‘f‘%ll 10°HEy O Th
reactli on r
tFFéfl& :’ag%é?eitd S e E T Tt G, 2 80E G P B

(0] R
o imn 1 Y g Jﬁ‘?%%%@%%w%@g?ﬁ’f%%??re in
154%?%5?14 1458 %13% 131%@ 4358 6 b2600x 10850,987 The

(DVBO-d 6 ppm 5 (s,
1lt13a4{i JWaE Mat@%eeéélgéQQéét hﬁ)ﬁe@f reduced
I ono- r0|m azole 25 A m xture consisting of

2 sﬁy J]% | aflQs 4-ndi Ad Oi A £lazol ec@n 431 gsoTv64 MOEXhyl
opropyl ‘alcohol (12.2 nl), water (2.4 nl),

t fa!ceéﬂ%@marte (12 32 The 22c§an @0l dyeanda5% Rdhaluniiha 3%
(12.2 ng) was stirred while WO 2005/077913

PG/ 11 R200 5 0026681 080 applgi (D0 pnebsané é3ttvated saline
at nospheres) in a hydrogen atnosphere at 60C for 3
hours .mIThetWidd r atandvasher omckad r &ed0and &xkst ewed dely
under reduced pressure, and
vacuum concentration and exsiccation.
Yield: 364 mg (Yield: 94.8%)
TR (KBr): 1548, 1514, 1453, 1392, 1373, 1258, 1168,
1085, 968, 823, 799, 751, 668 cm™
NMR (DMSO-dg) & ppm: 8.45 (s, 1H), 14.1 (br, s, 1H).
Example 9
Production of 2-bromo-4-nitroimidazole
A mixture consisting of 2-bromo-5-iodo-4-
nitroimidazole (1.27 g, 4.00 mmol), ethanol (13 ml),
triethylamine (1.21 g, 12.0 mmol), and 2% Pd alumina
(191 mg, 15 wt %) was stirred while applying pressure
(3 to 4 atmospheres) in a hydrogen atmosphere at room
temperature for 14 hours. The filtrate was
concentrated and exsiccated under reducgd pressure; and
the residue was then dissolved in ethyl acetate (100
ml). The organic layer was washed with 3% diluted

hydrochloric acid (30 ml) and saturated saline (20 ml,

twice), and then dried (MgSOs), followed by wvacuum



the resultant product was then dissolved in water (10
5 m). The thus obtained solution was treated with

w@eisezoesl car bon (243 ng) (which was stirred BCT/IRR0058/002668
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25

tenperature for 1 hour). The filtrate was stirred
under cooling on ice, and 35% concentrated
hydrochloric acid (0.7 nml) "Ras added thereto such
that the pH of the 10 splutjon becane 2. The thus
ol Rt ST 1R o e S ¥ LT T e st i rred under cool i ng

on ice faor hour.. Thergafteyr, the precipitated
criiglds (Rt %ol FEetdu %@‘iffltrati on and then dried

R (G )5 % pphi L aot (2 15 AP T 208

e P ti -b ~4=1ni troi m dazol
> B35 o4 nf Foi by Gz ol e (.00 0. 5. 15 ol

; ed L et byl f . . 20, v
(T PRy & R QMU o et it re mder o

cooling on igganand then, a 50%to 55% amoni um
bi sul fite aqueous solution (3.6 m, 23.5 Mol with a

Cat St c0f 082 B -wBsSnadded: t heiridazdhe obt ai ned
m xture was stirred at roomtenperature for 3 days. 25

Thereafter, tetdavatient(Blamhdnwas hddetytioitke (602 mg,
reacti on product, followed by extraction with ethyl
acet ™ eudol) ness (46dedl tonat soalfioMhebsrgasicc Pvayer
was washed with 5% saline tw ce and then dried

( MySQH) 1 viNDy 20051 01T 9131 PdTH 4PRBDEPOD2E68C181 (1819 Biked
by vacuum concentration and exsiccation. _Yield: 375
0 (56 &l mmo bR, 194 dNived (HMSERE6Y 268 B - 8. FAS( P tpRRed

14. 1 r 1 .
mixé&éé £és stirred at 60°C for 28 hours. The reaction

mixture was cooled to room temperature, and it was then
poured into 10% diluted hydrochloric acid (10 ml). The
reaction product was extracted with ethyl acetate, and
the ethyl acetate extract solution (40 ml) was dried
(MgS0O4), followed by vacuum concentration and
exsiccation.
Yield: 86 mg (Yield: 76.6%)
IR (KBr): 1548, 1514, 1453, 1392, 1373, 1258, 1168,
1085, 968, 823, 799, 751, 668 cm™?
NMR (DMSO-dg) & ppm: 8.45 (s, 1H), 14.1 (br, s, 1H) .
Example 11
Production of 2-bromo-4-nitroimidazole
A mixture consisting of 2-bromo-5-iodo-4-
nitroimidazole (2.43 g, 7.64 mmol), isopropyl alcohol
(12.2 ml), water (2.4 ml), triethylamine (2.32 g, 22.9

mmol), and 5% Pd-alumina (12.2 mg) was stirred while



Exanple 13 5 Production of 2-brono-4-nitroimdazole

2-Brono-5-i0do-4-nitroi mdazole (1.54 g, 4.84 mol)
wor®saTesdl ved i n di met hyl formam de (12.3 nl) BEMJIP2005/002668

water (6.2 m). Thereafter, sodiumsulfite (1.22 g,

9.70 mmol) was added to the obtained solution. The 10

m xture was heated to a tenmdérature between 40C and

60C, and it was then stirred at the tenperature for 20

hows.y e reeg s eire s6di bt SupFTPEPRoras) gln16. AyRkeeFD

was further added to the reaction sol ut o d the
ol taiaRmhew &t e® Vs 1< r3 erbO%SGOC,IQrF%rk gtjﬁ?)g?swa%he

15 reaction m xture was co d t t t
ARG A EE B Ry arGeRrEH e T aRL g pg et shire, and

theretro%b{ GaClRfodleE Wh8rthan MiLlogbin sAckEiLe (do

organi c ayer was

d
5 gg} due %@gd%?gghgét%igggL%g §18Hd%Qst%r%Q%e%.&l%hate

ration. The precipitated

tal s I d f
A LR Sa PR i e st e

6; 15 9 1
AT R T R TN N s Tt i

NNEE, & gﬁlné BAM 8, 48ns358Hroncddttatled, hydrbidhloric
Exanples 14 to 19 2- Br ono- 4- ni t r oi ni dazol e was

produgedoin hbe Wos20056077223ePETEIPROGSEG02668 pHBRE the
same manner as in Exanple 12 with the exceptions that
10Sukditesomandesahyents Shewnhin Tabbkeénted sdilodtiod belsow
were used, and that the reaction tenperature and the
further stirred under cooling on ice for 1 hour.
Thereafter, the precipitated crystals were collected by
filtration and then dried at 50°C for 16 hours.
Yield: 1.l4lg (Yield: 77.7%)
15 NMR (DMSO-d¢) & ppm: 8.42 (s, 1H), 14.1 (bxr, s, 1H) .
Example 12
Production of 2-bromo-4-nitroimidazole
2_Bromo-5-iodo-4-nitroimidazole (1.00 g, 3.15
mmol) was dissolved in dimethylformamide (8 ml) and ~
20 water (3 ml). The obtained sclution was stirred under
cooling on ice, and then, a 50% to 55% ammonium
bisulfite aqueous solution (3.6 ml, 23.5 mmol with a
content of 52.5%) was added thereto. The obtained
mixture was stirred at room temperature for 3 days.
25 Thereafter, cold water (30 ml) was added to the
reaction product, followed by extraction with ethyl

acetate 3 times (167 ml in total). The organic layer

was washed with 5% saline twice and then dried (MgSO4),



reaption time were determ ned as shown in Table 1 5
i ndi cat ed bel ow. The yields of 2-brono-4-

woraosofwizlazol e are al so shown in Table 1. | n PE¢BIP2005/002668
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table, the anmpbunt of sulfite used (nole) is a value
determ ned using 1 nole of 2-brono-5-iodo-4-

ni troi m dazole as a standar®® In addition, the anount
10 of a solvent (dinmethylformam de (DVMF), water,, or 1-
mef bylovepypy oV AERABNEOLRRPY Falden PEch SFSigEation.
determined using 1 mllinol f 2-brono-5-i odo- 4-

ni Y1 ol ¢ déiéuégaéYaeé%iané%rZ WO 2005/ 077913

PCT/ JP2005/ 002668 83 T 1

ReHER | GHSPaRd SRt & <1 Ve Onperat br oE1 e N
(mole) (m) é % égougg (~) 14 DWVF Sodium 2. 4nml

sul fite 65-76°31P49 Water (6.0 noles) 0.8nl 15 DWF

ORI 2P B0 20,81 el o o) vater
vat er 2-Bromo-5-iodo-4-nitroimidazole (1.54 g, 4.84
mmol) was dissolved in dimethylformamide (12.3 ml) and
water (6.2 ml). Thereafter, sodium sulfite (l1.22 g,
9.70 mmol) was added to the obtained solution. The
mixture was heated to a temperature between 40°C and
60°C, and it was then stirred at the temperature for 20
hours. Thereafter, sodium sulfite (2.44 g, 19.4 mmol)
was further added to the reaction solution, and the
obtained mixture was stirred at 60°C for 15 hours. The
reaction mixture was cooled to room temperature, and
then, diluted hydrochloric acid was added thereto,
followed by extraction with ethyl acetate (3 times, 200
ml in total). The organic layer was dried (MgSO4), and
water (10 ml) was added to the oil-state residue
obtained by concentration. The precipitated crystals
were collected by filtration, and then dried at 60°C for
15 hours.
Yield: 349 mg (Yield: 37.5%)
IR (KBr): 3201, 3146, 1547, 1514, 1452, 1391, 1373,
1356, 1258, 1167, 1084, 968, 823, 798, 750, 668 cm™t
NMR (DMSO-dg¢) & ppm: 8.43 (s, 1H). 14.1 (br, s, 1H).
Examples 14 to 19

2-Bromo—-4-nitroimidazole was produced in the



(4.0 nmoles) 1.3m 17 Ammonium DMVF sul fite 2.5nml 50 18
49.5 nonohydrate Water (4.0 noles) 1.3nml 18 50%to

wGassamyohni um DMF bisul fite 2.5mL 25 96 62.1 BOUERNES/002668

5

10

Water solution 1.0OM (7.4 noles) 19 50%to 55%
amoni um bisulfite NP 25 72 65.9 aqueous 1.6ml
solution (7.3 noles) Exanple 20 Production of

2- brono-5-i 0do-4-nitroi m dazole A m xture consistin

ofs ety -mhhrenvs - imi Exahpd dazdl vithoshs @XC@GGlﬁﬁﬁl y-hat
et hanol (184 m ), 5 sodiumiodide (120 nmo

e hiesat el amnd redlvani e SbﬁwﬁrgﬁnTébiﬁaﬂ1%G@l?ééedZ@elow

hours). The reaction nixture was cooled to room
t eveper al3ed sl t Heat prlei preateani heMganrESEl P“ﬁa%he
renmoved by filtration. 78% (234 n1% of the E gg
( 3CR G ) OMals1 8D NERFE AE BETRE & 02 Bx SRRt éa RBer

reduced pressure (25 50C), The 0 5/077
PCTIYFDo3T 0e26® h?eé?ﬁﬁg (%$)%mg 72 g) was

Sus ggg%ﬁtdazo é|£§g also shown in Table 1. In the

table, the amount of sulfite used (mole) is a value
determined using 1 mole of 2—bromo—5fiodo—4—
nitroimidazole as a standard. In addition, the amount
of a solvent (dimethylformamide (DMF), water, or 1-
methyl-2-pyrrolidinone (NMP)) used is a value
determined using 1 millimole of 2-bromo-5-iodo-4-

nitroimidazole as a standard.



10

water (422 nl),

and concentrated hydrochloric acid (10

m ) was added thereto such that the pH '
f the sol ution
whewane9i3 to 2. The thus obtained s Nti o
_ ) ol uti on waspP
5 stirred under cooling on ice for 2 hours. GLIRANET002668

Thereafter,
by filtration

pal e yel |l ow crystal

(KBsple BR18, 1537, 1456, 1386, 1336, 1288, 1250

the precipitated crystals were colle
cted

\ and then dri%d at 50Cfor 24

Yield: 89.2 g (Yield: 89.9 9%, oo

IR
10

1156, 1048, 969, 829, 756, 731, 665 cm-1 *ﬁ“"““j
Zrgielal ive int en % )e % ) (BTCEARY, 3fpac ¥ | 18e14
#00) , Og Ee %ﬁ’m 79 E3TPETF Y2005/ §b %68' 85(%)
CLAI M5 |1t™ t hod| f or—pr odici ng&) 4 ik r iR azdt-e °
Compoun esented bwﬂ@%neral fornula (1): NH '|2
gl) .02h reln X2 % eflesent s ga-uhl orj ne atomor 40.0
roni ne rjé}r@ . f@gp*l sWﬂ'gafl odi nating a
f-nlt{0| dazole coppodif®l ¢ épresented—by—genera
05 Ul a uﬁl t N~ X2 ?@5 N 2 wherejn
each of| X1
:Eg ?ﬁe;egé ents ?hch%gipne atom®r brpni n@%aton) 47-°
{ Gbhg e d 5-i - 4- i i m
oA genrpqpn?ng b e fUo?lol4 1|§r0|n1dazole
___mu-n—dl6 ]D 1Tulr a \j) .
Sodium 2 Bml
pyrosulfite Water 50 24 43.9
(4.0 moles) 1. 3ml
17 Ammonium DMF'
sulfite 2.5ml g
monohydrate Water >0 1o 495
(4.0 moles) 1.3ml
18 50% to 55%
ammonium DMF
bisulfite 2.5ml 25 96 62.1
agqueous Water
solution 1.0ml
(7.4 moles)
19 50% to 55%
ammonium
bisulfite NMP
aqueous 1.6ml 25 72 652
solution
(7.3 moles)
Example 20
Production of 2—bromo—5—iodo—4-nitioimidazole
A mixture consisting of 2,5-dibromo—-4-
nitroimidazole (108.3 g, 400 mmol), ethanol (184 ml),
sodium iodide (120 g, 800 mmol) was heated to reflux in
an argon stream (65-70°C, 26 hours). The reaction

mixture was cooled to room

temperature and the

precipitated inorganic salt was removed by filtration.

78% (234 ml) of the filtrate (300 ml) was concentrated

and exsiccated under reduced pressure (25-50°C) .

The



I NH 02N A N>X2 (3) wherein X2 is the sane as defined

above. 2. The production nethod according to claim1,
wob@se7iian i odi nating agent is a hal ogen nol eRCil/&22005/002668

hydri odic acid, or a netal salt of hydriodic acid. 3.

The production net hod accordlng to claim?2, wherein

the netal salt of hydriodic84cid is sodium iodide,

potassiumiodide, |ithiumiodide, zinc io

megrstuan (e, Ok at (i %n‘ef%dmapeadeghég’ chilled

o Sesobibssoee S5k et il ofrat FhE b AE A
D ariep & madad Pt 2y iy PP rbhagBh: Sro EbaGEl e Lon
WG e ?aeJ«?Z%EIPO % RTTORGELREEPREL NG 60 Bed Rubrner

ase ran r T o] on
5 2 AAsEed TN LR Ay b Do TRG, PE OAEL LN MRhB0darter,

e phase-transfer

b%%ﬁié§f?#%ﬁ}%§%% c# §%af§nP@H@dc&2ie§Ee@ H?lﬁﬁlE%E%Qon

and t he phase-transfer

ae%r?& Yisled Sq& Lualer nary f@ff@@lwﬁs?l' t, phosphoni um
salt, or pyridiniumsalt. 7. The productlon nmet hod
aces th N4 @ ¢ ajyadid: wherei ) | healedyelngwageystiad a
hydr ogenati on reducing agent, and the reduci ng agent
i stRusaet)0: tiweleonpdrhd 143§, at 3&6lLaB6y alk68heflReOn
1: 1 and 10 : 1. 8. The production nethod accor di ng
10ta @ ma4s, vihed eis29 he7s@duéBhg agéntmi's a catal ytic
hydr ogenat i on N
MS (70 eV) m/z (relative intensity): 319 (80, M), 317

(82), 154 (100), 106 (78).



reduci ng agent, and the reducing agent is used to the

compound (3) at a weight ratio between 0.1% by wei ght
waes4A0by wei ght. 9. The production nethod aPCDIRNOTH02668

to claim8, wherein the reaction is carried out in

the presence of triethylam ne, trinethylamne, or N

et.hyl di i sopropyl am ne. 85
CLAIMS
1. A method for producing a 4-nitroimidazole

compound represented by genéral formula (1):

[ ﬁ)ﬂ-—xz (1)
0N N

wherein X? represents a chlorine atom or bromine atom,
comprising iodinating a 4-nitroimidazole compound

represented by general formula (2):
1 .
T,
2—X 2
0N N )

wherein each of X' and x? represents a chlorine atom or
bromine atom,
and then reducing the obtained 5-iodo—-4-nitroimidazole

compound represented by general formula (3):

1
I ﬁ)ﬂ—xz 3)
NN

wherein X% is the same as defined above.

09

2. The production method according to claim 1,
wherein an iodinating agent is a halogen molecule,
hydriodic acid, or a metal salt of hydriodic acid.

3. The production method according to claim 2,
wherein the metal salt of hydriodic acid is sodium
iodide, potassium iodide, lithium iodide, zinc iodide,
magnesium iodide, or aluminum iodide.

4. The production method according to claim 3,
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86
wherein the iodinating agent is used to the compound
(2) at a molar ratio between 1.5 : 1 and 15 : 1, and
the iodinating agent is sodium iodide.
5. The production method according to claim 1,
wherein the reaction is cérried out in the presencé of
a phase-transfer catalyst.
6. The production method according to claim 3,
wherein the phase-transfer catalyst is used to the
compound (2) at a molar ratio between 0.01 : 1 and 1 :
1, and the phase—transfer catalyst is a quaternary
ammonium salt, phosphonium salt, or pyridinium salt.
7. The production method according to claim 1,
wherein the reducing agent is a hydrogenation reducing
agent, and‘the reducing agent is used to the compound
(3) at a molar ratio between 1 : 1 and 10 : 1.
8. The production method according to claim 1,
wherein the reducing agent is a catalytic hydrogenation
reducing agent, and the reducing agent is used to the
compound (3) at a weight ratio between 0.1% by weight
and 40% by weight.
9. The production method according to claim 8,
wherein the reaction is carried out in the presence of
triethylamine, trimethylamine, or N-

ethyldiisopropylamine.



