; e3exDdQuZZ[ " c6¢cTDd- n DESCRI PTI ON *159159"' V PROCESS FOR THE
PREPARATI ON OF OXAZOLE DERI VATI VES TECHNI CAL FI ELD The pr g ' jon
relates to an industrially s advantageous production nethgmmmmwmmmmwwug a
carboncarbon bond at the 5-position of oxazole. BACKGROUND ART Jhere are

various production nethods (e. g. WRFASRBBIIO¥ conpounds havi'ng a carbon

substituent (aprbEESSPFBRNAGE PREBARATION SPNERAzZLE %ﬁggﬁ&w of

oxazol e. Most of themrequire introduction of a necessary car

substituent before constructi ng afESHNDCALr FAGLDHowever, the starting
mat eri al usabl e rduction, nethod js limted and the synthesis i5
thereof is assoéﬁ@%eép§Fgﬁ(ﬁ*QY%BFfﬁpIq$%ﬂEﬁfo %t f& dﬁH&é?tFﬁga Y

devel opmentadi¥a Atagasn Ak sdapkd oretmwehbar fort rredteing a earun -
substituent into the 5-position _of oxazole is highly significant, and
finding of G¥R2Bt PERD i EREng BTt 190r Rt PFRZT1- a0 car bon- car bon

bond on an oxazol e havi ng no SUbSt%ﬁFg&kdﬁhﬂrﬁhé'pOSitiOn IS extrenely
significant. DI SCLOSURE OF | NVENTI he present inventors have conducted

i ntensi ve studi éBhéneanret venpiots produdhiciom mathodssupstgtuent 2s into
the 5-posit] ol e.and found faqr the first tine that g reaction of
an oxazolekh%61256§§§§m@5i?3339u ﬁ?h?%}ﬁgsﬁtﬁﬁ??%%ff?gﬁféﬁﬂp%ﬁe(ﬁaving
an oxo ghoWr®ipaBbRAed Gtia ah tEREbLPPSHOhQBH Wit 1 €6 LBokn iy psesence

of an acid or base unexpectedly results in an 30 easy reaction with the
ol efi n and ¥¥RZ2PbBmat MBF tofofa EheBokedaritth bohHcduciti®B-¢bstion of the

oxazol €, bapete Bkl chlntey LOKELLGALRC LUELRES @d}ﬁs\gpm?g%%d ddfie present
i nvention. Accordingly, the present 1nvention relates to: 35 (°1) a net hod
of produci mrazebepuund + eflraseneed bhe letartingf mamdm &1 luRaklé Ed3
the production method is limited and the synthesis
15 thereof is associated with difficulty.

In view of the above, the development of an easy and
simple method for introducing a carbon substituent into
the 5-position of oxazole is highly significant, and
finding of a reaction permitting direct formation of a

20 carbon-~carbon bond on an oxazole having no substituent
at the 5-position is extremely significant.
DISCLOSURE OF INVENTION

The present inventors have conducted intensive

studies in an attempt to introduce a carbon substituent

25 into the 5-position of oxazole and found for the first
time that a reaction of an oxazole having no substituent
at the 5-position (particularly one having an oxo group
or amino group at the 2-position) with olefin in the
presence of an acid or base unexpectedly results in an

30 easy reaction with the olefin and the formation of a
carbon-carbon bond at the 5-position of the oxazole,
based on which they investigated further and completed
the present invention.

Accordingly, the present invention relates to:

35 (1) a method of producing a compound represented by the
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4 OO0~ ~R (Ill) R5 Rs wherein Rl and RZ are each a hydrogen atom an
optionally s substituted hydrocarbon group or an optionally substituted
het erocyclic group, R3 is an el ectron-wi thdrawing group, and R4 , RS and R6
are each a:ﬁyprgggn atomor an optionally to substituted hydrocarbon group,
or a salt thereof, which nethod conprises reacting a conpound represented
by the formula R2 RL ~N /~ (1) OOWnereiln the synbols in the fornula are
as defined above, is or a saR@ t hereof ,Rwi t h, a conpound represented by the
formula R3 RS R~ Rs (I11) mheréFm SynbolR in the fornula are as defined
above, or a salt thereof, in thg presence ¢f an acid or a base; 20 (2) the
production nethod of the afor b ,RWherein Rl and Rz are each a
hydrogen atom an optionally Subst¥tut 197 grou@}lbn optionally
substituted aral kyl group, an optionaRly Rubstituted aryl group or an
optionally substituted heterocyclic group; as (3) the production nethod of
the af oremgyiépued (1), 2 wherein RL is an optionally substituted aryl
group or an optionally substituted aromatic heterocyclic group; (4) the
product i on Bre@disl BT t hakg waebnai dysrqagn akerei mRIoptignaddty onal |y
substituted phenyl group, I I t hod. of the_aforenentioned
(1)’ V\/ne%ei nNRis a hy I’uOb;seé]?%‘fl{C:)%’lg Qlyoﬂugééggogegroup or an

optionally substituted heterocyclic group,

R? is an electron-withdrawing group, and
R*, R® and R®
are each a hydrogen atom or an optionally
10 substituted hydrocarbon group, or a salt
thereof, which method comprises reacting a

compound represented by the formula

1

2
RNy R
}\ ' (I)
0 0

wherein the symbols in the formula are as defined above,

15 or a salt thereof, with a compound represented by the

formula

3 5

R\ R
4 R’ (D

R

wherein the symbols in the formula are as defined above,
or a salt thereof, in the presence of an acid or a base;

20 (2) the production method of the aforementioned (1),
wherein R' and R? are each a hydrogen atom, an optionally
substituted alkyl group, an optionally substituted
aralkyl group, an optionally substituted aryl group or
an optionally substituted heterocyclic group;

25 (3) the production method of the aforementioned (1),

2



(6) the production nethod of the aforenentioned (1), wherein R4, R5 and R6
are each a hydrogen atom an optionally substituted al kyl group or an
optionally . to substituted aryl group; (7) the production nmethod of the

af orenmentiqned (1), -wherein R4,. RS a R6_are, each hydrogen atom (8) the
production%hﬁ?éﬁ%oﬁ'tﬁg ﬁﬁw%%%ﬁ?PaﬂiX(%ﬁ%sﬁthgﬁﬁ é?xﬁ 9€NP943§}@3(R
is a hydroggit B6Ra1QF dubdt Ophitedaldnomasti hisied: dys pgar g oup) or
-CORE (Re ?gﬂ;‘ggdrogén atom an optionally substituted hyd?gggg%on group

or an opti drfhl | Yheupsoduatetonenetdot|¢€ Gheuptogamerhéopesduct) on net hod
of . the af poged: (1), i J S, CN t roduction
nmet hod of gﬁggg %#eﬁbn %0%%3W9§§$baﬁ§?¥i%ﬁé?#%€8E%3QPQ%5§?385%H§%rogen

atom or &n (dpx i thal py osidrst 1 6t meé talddylofr ohp) afokdeméheipheducti pn net hod
of the afokggentloneg gl), wherein R3 is -CORe (RB is a hydrogen atom an
opt i onal | y "¥5%h8t Rt u édaaﬂﬁﬁérﬁgﬁﬂpa5pnﬁn optional |y substituted aryl

group); (126} hener peecii i dRt Rednefa tde aher arRtdmdedi bhkg mEi n the
reaction is carried out Ln the presence of an acid; 30 (13) a nmethod of
produci ng #h&MebanB r eBr edddt & By e Rac¢hr auhydzogen NaROMR3 a8~ 4 R 0 ~

"R (X) RS [ IS, A [.0og n..optional |y, subst.i.tuted
hydrocarbo?iaﬁgﬁég%?yg#qﬁﬁg%ﬁé?F? gagﬁggg%fﬁPngﬁéfg}d%é%ﬁ?@a&ﬂéﬁp, R18 is
an opti onaldubstubsttedt edali googpgup, and ot her synbols are as defined

above, or a salt thereof, rises reacting a conmpound

whi ch hod
representedi1/Y%% PSPHH%?*éSBFgghﬁaIégnghﬁhéﬁgﬁ?m?ﬁﬂé9ﬁﬁél§3thhe

formul a areasréehi Red aboyRg @F axsealéaéﬁeaeagdfwgéha £gppound ,
represented by the formula (11) or a salt theréof, 1n t%e presence of an is
acid; (14j (Bnethedrspdwaddien nges heshpolintheepfosement bgnede (flor,ul a N R1

ORZo 19/ \ hd2 A %2R 2o, TeoR WRT 1B 80nFhilsy8s debed abgve.
15 optionally substituted hydrocarbon group) or -COR® (R® is
a hydrogen atom, an optionally substituted hydrocarbon
group or an optionally substituted heterocyclic group);

(9) the production method of the aforementioned (1),
wherein R’ is -CN;

20 (10) the production method of the aforementioned (1),
wherein R® is -COOR’ (R’ is a hydrogen atom or an
optionally substituted alkyl group);

(11) the production method of the aforementioned (1),
wherein R’ is -COR® (R® is a hydrogen atom, an optionally

25 substituted alkyl group or an optionally substituted
aryl group);

(12) the production method of the aforementioned (1),
wherein the reaction is carried out in the presence of
an acid;

30 (13) a method of producing a compound represented by the

formula



R4, R5, R6 are each a hydrogen atomor an optionally substituted

hydr ocarbon group, R19 is an optionally substituted heterocyclic group
containing nitrogen, which is bonded 4 via a nitrogen atom and Rz is an
optionally substituted hydrocarbon group, or a salt thereof, which nethod
conprises reacting a conpound representedpby the fornmula s (1) or a salt
thereof with a conpound represent % fcR%mla 8700C R5 (Ila) Ra Rs
wherein R is a hydrogen atom or n oprionally substituted hydrocarbon
group, and other synbols are ag def+vned ovg, or a salt thereof, in the
presence of an acid or a bas® to gi & a cxnpouRd reprgsented by the formula
1 R~-NRCOOR7 4 (Illa) 00 5~s ~RR fein the synbols in the fornula
are as defined above, is or a salt ther'eof,”subjecting this conpound to
halogenatioglreaction to give a conpound represented by the fornula 1 NR
COoR7 X 0 RA'SXFaf R5 ~Rs wherein X is a hal ogen atom and other symbol s
are as zo defined above,jra ahgakbgleie£m, I 8ACHI% & i o] ?jg’gj] ' a
conmpound represented by the fo?nulg: R19- H (XFF)E’R1§h?§§ég %@ inedM% gee]
to give a conmpound repr ése@elabhonhaipups B8n optionally

5 substituted heterocyclic group,

RS is an optionally substituted amino group, and
other symbols are as defined above, or a salt thereof,
which method comprises reacting a compound represented

by the formula
1

N | R
)\ (1X)
Rw

0

10

wherein the symbols in the formula are as defined above,
or a salt thereof, with a compound represented by the
formula (II) or a salt thereof, in the presence of an

15 acid;
(14) a method of producing a compound represented by the

formula

(XVIII)

wherein
20 - R! is as defined above,
R*, R’>, R®* are each a hydrogen atom or an optionally
substituted hydrocarbon group,
R'? is an optionally substituted heterocyclic

group containing nitrogen, which is bonded

4



RL NI COOR 19/ \ 4 R~ \R (XIIl) R5 Rs wherein the synbols in the fornula
are as defined above, or a salt thereof, subjecting this conpound to a
reduction reaction to give a conpound represented by the s formula 1 NR OH
R1I9 ~ ~~~ R4 (XIV) R5 Rs wherein the synbols in the fornula are as defined
above, or a salt thereof’t? edcPithgAFiT EoBouRdith a conpound

represente®y the fornmisaRISPEEbn@My | SubBE iitsh 34 ORY EeB&ldbon
substituted al kyl group or an optionally substituted aryl group] or a
hal ogenati ng agent to gig&CwP eofPo@ndaeprebeneod bywhhehf memhlcal 1 N R Za

R19 0 ~yR4 ; j a l.ogen _at om or .- Rl (Rois_as
i's definmjéﬁ%&%f%égm}%gﬁéfhQyébgé?ékgg%s9%@ﬁ%ﬁﬁﬁ%ﬁ%v§§?%h%a{Eﬁ?uia

t her eof , sandl y eaet angalt st keppodndr it ha acemmeauitl r&epresentted yy t bre
formul a: Rz- OH é 1) [Rz is as defined above]; (15) a nethod of producing
a conpound Y¥HPRL8nted by the 20 formula (XVI11) or a salt thereof, which
conpri ses reacting a conpound regresented by the fornmula (I X) or a salt

t hereof with a conpound represeRtgaCby theR%‘ormJI a (lla) or a salt thereof
in the presence of an acid to 6 gi ¥e_a ¢ompound represented by the
formula 1 COORS R18 O "~\ R4 (Xa) R5 erein (ih® synbols in the formul a
are as defined above, or a salt thﬁn of , swulgj ecting this conmpound to

wherein R’ is a hydrogen atom or an optionally

substituted hydrocarbon group, and other symbols are as
10 defined above, or a salt thereof, in the presence of an

acid or a base to give a compound represented by the

formula

wherein the symbols in the formula are as defined above,
15 or a salt thereof, subjecting this compound to
halogenation reaction to give a compound represented by

the formula

wherein X is a halogen atom, and other symbols are as

20 defined above, or a salt thereof, reacting this compound
with a compound represented by the formula: R!°-H (XIT)
[R' is as defined above] to give a compound represented

by the formula



s hal ogenation reaction to give a conpound represented by the fornula (Xl a)
or a salt thereof, reacting this conmpound with a conpound represented by
the formula (XI'l1) to give a conpound represented by the fornula (XII1) or a
salt thereof, subjecting this conpound to a io reduction reaction to give a
gonmpound represented by the formula (XI\Y! or a salt thereof, reacting this
conpound with a conpound repres he(*Eyﬁula (XV) or hal ogenating
agent to give a conpound represented by the ﬁnula (XVl) or a salt

t hereof, and reacting this |§9c a conpound represented by the
formula (xvll); (16) nmethyl R (XII1)

4- (4- chlorophenyl) 2-(2- nethylrnidazol5 Yinp- 5- oxazolepropronate and the

i ke. ao The hydrocarbon group of t above-nmentioned "optionally
substituted ocarbon roup” represented by Rl, R2, R4, R5, R6, R or R8
is exeanfW% B}naﬁ YRPHY&r ddartdvh ﬁ?éﬂﬁl%ﬂQ%ﬁcrchﬁf@ﬂﬁﬁu%kmvgroup
aryl group,qaragl k¥h +9naup- t I edl iphatic
hydrocarboﬁlgr%ugggﬁb | ude §8ﬁea?§gj%?2wmﬁ g%g%?p tﬁéuﬁgdrghéfbon group
havi ng 1tcraﬁmcanb@nnﬁ&nﬂs¢n tocly iase ad kgbmpooup] wé keaglengreslihy at kgny|
gr oup and tp Eg with preference given to al kyl group. 30 Preferable
exanpl es > of af%% group include al kyl group having 1 to 10 carbon at ons)
(preferably al kyl 7 ( group having 1 to,6 carbon aton{(s)), such as

met hyl, ethyl, propyl, isopropyl, butyl R sobutyl, sec.-butyl, tert-butyl,
pentyl, isopentyl, neopentyl ter\= y | propyl, hexyl, isohexyl,
1, 1-dinmethyl butyl, 2,2 s drnethyl$uty” 3 3- drnethylbutyl 2- et hyl but yl
heptyl,  octyl, nonyl decyl ﬁ r FﬁrableXHWanples of al kenyl
group include alkenyl group havi ng 9 to arbon atoms, such as vinyl,
allyl, isopropenyl, 1-propenyl, 2-nethRF-1RpropenyI 1-butenyl, io0
2-butenyl, 3-butenyl, 2-ethyl-1-butenyl, 3-nethyl- 2buteny| 1- pent enyl,

2- pent enyl ,wrae:pemhemmle @mleniln thraTet Byhu3apeitenys défhWYa{bove,

2- hexenyl , 3-hexen 4hexenyl, 5-hexenyl and the |ike. Preferable exanples
of alkynyl‘ﬁﬁd%psﬁxéhﬁﬂ?%ﬁﬁ nyFeF§§$ﬂﬂm¢%é§rHQWPQ%PQOWééhb@n atons, such
as et hynyl cchis GRNAY re g d¥ ORYBY! byl -tHE YEYLmudaRUtynKh c§ Ui X ?g

1- pentynyl, 2- pentynyl 3-pentynyl [ 4-pentynyl, 1h exynyF yl,

3- hexynyP, [Rfiesipnyan @Phewﬁwlmml@ﬁmtm@d aolRné ab@m@ rmntanned

al i phatic \% r diff 1 to 5

pr ef er abl y%f’&@E?ngstl 15-‘%% %Ils‘hgs$§$s§)jblor p""ogrr1 ?éﬁgg) tl@(%rrpl es of
t he substi tageriti ho @uﬁe(alcémbahmﬁﬂrépnesénaedgby thé [Foemula
chlorine, bromne, iodine and the like), (ii) Cl1_6 al koxy as group (e.g.,
nmet hoxy, ethoxy, propoxy, isopropoxy, nkyitoxy, isobutoxy, sec-butoxy,
tert-butoxy and the |ike), (|||) 3¥gro Za(rv) am no group, (v) nono-
or diCl 6 al kylam no group (e. nq hyl anyno; et hyl am no, di net hyl am no,
di et hyl ami no, net hyl et hyl ami /EJA\ 30 'ke : (vrXV tro group, (vii)
carboxyl group, (viii) C1_6R oxy{Qcar bodyl R oup (e 3 met hoxycar bonyl ,
et hoxycar bonyl, tert-butoxycarbonyl a t like), (iXx) Cl 6 al kyl - carbonyl
group (e. g., nethylcarbonyl, ethylca onyl , butylcarbonyl “and the like),
(x) benzoyl .3s group, (xi) e (xii) enexy group xiii) 8
benzyl oxy Jrbtp hﬂdgﬁhéﬁ er Eéaﬁgréﬁﬁﬁr ?he™ Qggk§clr hydr c%?bon gr oup

i ncl ude ;satdy i ©Ed 0a bR Ur 8h @ do@hiedy Wy RbOYEr A o &éﬁh!ﬁe'ﬂla\éﬁﬂgvé‘; to 12

carbon atons, such_as cycl oal kyl group,
or a salt thereof, an reactlng this compound with a

compound represented by the formula: R?°-OH (XVII)

[R*° is as defined above];

(15) a method of producing a compound represented by the
20 formula (XVIII) or a salt thereof, which comprises

reacting a compound represented by the formula (IX) or a

salt thereof with a compound represented by the formula

(ITa) or a salt thereof in the presence of an acid to

6



s cycl oal kenyl group, cycl oal kadi enyl group and the |ike (preferably
cycl oal kyl group). Preferable exanples of cycloal kyl group include
cycl oal kyl group having 3 to 10 carbon atons (preferably cycl oal kyl group

having 3 to 8 carbon atons), such as .io.cyclopropyl, cyclobutyl,
cyclopentyd?l%?c?oﬁg%ﬁun:cFSREﬁﬁﬁqt%§c¥Xogﬁﬁ,éﬁﬁTﬁi?o[z.z.l]heptyl

bi cycl o] 2. 2. 2] oct yl, bicyclo[3.2.|]octy|,1bicyc|o[3.2.2]nony|,

bi cycl o[ 3. 3. 1] nonyl bicyclo[4.2.1]nony|[Qbicyclq[4.3.1]decy| and the liKke.
is Preferabl e exanples of cycloal gr oup JO@R ude cycl oal kenyl group
having 3 to 10 carbon atons, suc enten-1-yl,

3-cycl openten-1-yl, 2-cycl ohgien< b @ken-l(mb and the |ike.

Pref erabl e exanpl es of cycl oal kadi eRyl grau i'mcl ude ao cycl oal kadi enyl
group having 4 to 10 carbon atons, sucR"asRZ, 4-cycl opentadi en-1-yl,

2, 4-cycl ohexadi en-1-yl, 2,5cycl ohexadien-1-yl and the |like. The

above- ment iygn@ge ahi ene I%,mamscahb%egrp@?mm have é@edéég?le(zf hberent,
1to 5, preferably 1 to 3, 2s substituent(s) at substitutable position(s).
Exanpl es ofoX he sabst itheyreof nchudg qahimal bhas arampgendgto fl uori ne,

chl orine ] .Qdi n he Iike i) Cl 6 al kox roup (e

ot hoxy. > ethoi e BRbIen TAL05t 8o ke dibte oty CoMEBl g S PE e B ThyeY
tert-but oxytlendfdhmulliske)X I8P Oki a) dayldt oxNegeon, feadtafign@ndrpup, (V)
nono- or di Cl 6 al kyl ami_no grou e.. g., methylam no, ethylam no,

di net hyl aniGRP AR BEh{tdH @,C%Bﬂ@\m rgﬁﬁ%ﬁ?.ﬁsnéﬁdi e FRReformudanitro

group, (Vii)xeaf beyylyiGfeOUup, cbMpbl e g 9.,
nethoxycaréonyl? 35 g?hoxycé?bo%yF&dfé?§?%%%gé%?ﬁ?ﬁ%ﬁ;?ﬁgngegﬁghﬁ1ke), (1x)
9 Cl 6 all&AIEhresn@ spbuptheregf, mubhyecsibgnyihistdgnpaupohyteo a
but yl carpo 1he |j x) b . g X{ )..phenyl aro (xi L)
phenoxylgrorlyuépd,&?gllgjp) Ijt?é’i%{'%éy{ar %&é’o%n% %ﬁéBPP&lg %gﬁ'ﬁ%xgpgled;&’%p%bg
exenmpl i fi edEdymalyl (FIOYp dravangadtt a el €af how ealcaitn g StEhsas aupsyhd
napht hyl, anthryl, 8hengg%¥r |, acenainh Ien%I and the like. of these,
phenyl . 1- 1Skt 191 COBERARA IR PPERASANEY (RS Bhe HRm bbl 6XV)s@TThe ar al kyl
group is ewmﬁ%éhsei% atyl yGkes A i‘ahggh?x@fé{yﬁ@séﬁtlé@w’the
1-pheny|et2%{, fhenylethy ., 1-phenyl propyl, 2-phenyl propyl, 3phenyl propyl,
1- napht hy| &g La 2 (K¥ght 84 net Apltafdd ereof i kandoraarsengphbid - C1_4

al kyl grpu 5HBL Is e.l fer bqye- t] ryl group
and ar aflfgyl% grou%ﬁﬁalylﬁglvza{t%%lﬁgg[r%gldgrlﬁ%’fe?%;gﬁte,% %‘ﬁf&f@é’ Eggﬁg‘rl%ol y 1to 3
substituent(®8)I Rl ; substitutable position(sj. Exanples of the substituent

i nclude (i) 3 a l.enedi px roup .20 . g., .nmet hyl epedi, Qxy,

et hyl enedi &%’En‘&efﬁ%% i ‘e(l)‘? -%/P??r#ﬂeanéfbn%,- ( Ei"m%e/fb&%ﬁlgﬁw&- Ytv)
carboxyl graup,s{oxaedlepddexynadelonyd gEREP1Gi®ke 9., NMet hoxycar bonyl
et hoxycarbonyl, tert-butoxycarbonyl and the like), (vi) hydroxy group,

(vii) hal ogen atom (e. g., fluorine, 2s chlorine, brom ne, iodine and the

like), Gyiii) opiHednahyyrBRla@eIR§Folb 6 A ke 94BHR el Grek 10 FELNY!
ethyl, propyl, isopropyl, n-butyl, 1sobutyl, sec-butyl, tert-%utyl,

trifluoronétptiemalile subetitetey OYdret&oRYNgOUAIEE. repF ey,

et hoxy, pr , 1 SOPrOPoxys, n-ut 0xy,s i SObut oxy,. .Sec- but oxy, . .
tert-butox%ggﬁg’tﬁgelﬁgg)ﬁ¥?x§9he zyfH&jRBr%%p?xfy¥?iﬁﬁéﬁgﬁb§r%&&PW%&%?)
benzoyl gr aiyirdxatbpnplgayy, gadipyclXic) hpdr 8e agbdp, gf &¥p , Mg 1 or

di-Cl1_6 al kyl am no group (e. g., nethylam no, ethylam no, dinethylan no,
di et hyl ani 9EOUR: nRE AMKYhyIERo2RAd thee 11ke)y, (xvi) CL 6 al kyl - car bonyl
to 25 Examples of the aliphatic hydrocarbon group include

linear or branched aliphatic hydrocarbon group having 1
to 15 carbon atom(s), such as alkyl group, alkenyl group,
alkynyl group and the like, with preference given to
alkyl group.

30 Preferable examples of alkyl group include alkyl
group having 1 to 10 carbon atom(s) (preferably alkyl

7



group (e. g., nethylcarbonyl, ethylcarbonyl, butylcarbonyl and the |ike)
and the |like. The "heterocycli c group” of the above-nentioned "optionally
substituted heterocycllc group” represented s by Rl, R2 or R8 is
exenplified 3/ 0 10-nepbered aromatic heterocyclic groups such as
pyridyl (e.gS “Ep%/‘far"chﬂg B-19r PaFRI DR A FAB( Sét)c' )Sulr AR d‘red?;hﬂ(e g.
2-pyrimdi Pk ny m et da yl_

3- pyri dazi %h g p%/sgcld(?am iso?rB;Hy]i o%@"r‘/g% n?fg g};!L 2§'S3r azé nyY btc. ),
pyrrolyl (et@rt pr}in/rlol yeny pyr a@querettxcl) nempcbazwyl terg-peritydazol yl,

2-imdazol y{, 1 zI l,. B-i dazo pyyazo

1- pyr azol yIi &f’, 4%%%?& )}ISO %X¥ j )slm}azde]r JCMY&gPr%%’aEzror 12

t hi azol yb Icslrﬁ@thglbulyt]h) aZpB¥Ha_m43ﬁHym@{:yh. 5-termg§zpwt ya!,C-Hep0yazol y!
(e. 9., 2- oxazolyl 4- oxazoly 5-oxazolyl etc. 4- oxadi azol'yl™ (e. g.,

1,2, 4- oxadloa"z‘b‘t’ 5 PP gtly, )de@D@ and itewi yikee. g., 1,2, 4-triazol-1-yl,
1,2,4triazol - é’f&réfﬂe %:?an‘i jré% %ﬁl a(leker?)é% ér%u%laﬁréiélé raz(%)ﬁé/r{yl

123tr|azol etc tetra Zol

etc.), benzgmldrazbaylln(gez ot b@nmamhdazodatdzm;sl shmﬂrairsdainly-lz V1lEy T, )

i ndol yl (e. 1-yl,. i ndol i,ndazolyl (e.qg.,

1oLy (o % aoh PRk 1 LOSSL N, S epden 20 L0ZOL L (® 9 utanys,
1H pyrrQbO[ﬁw&béﬁy&aZIﬁﬁxﬂénﬂ.(} 2~ eH'ﬂ:;Dl/LlDbQB:?ané}alfygLﬁhékh@q -5,
1I—I—pyrro|o[m.l -b] pyridin-1-yl etc.), 1Himdazo[4 b] pyrid

1H i mi dazo[REBRPYri diRentgnyle. ¥ - PE*P-‘?%H&ZOP#P@@]WYldyH-@@Mgenyl

1H i m dazo[A, Ciadi tc dazo b] (e, 9.,
IH i m dazo[llzf1 ngegl}‘g%gmdr%n]lt% ygfclg-he]}{;ér%}ﬂie Ilékﬁe]%)%rﬁgl BXB ere 17 ra-
non- ar onat ihexten et ocpelhexanplipansudthesl pyetol i di nyI (e. g. ,

1- l'i di nyl i d d t ol

. or phol | o 4 B e ERbRS! s Ers o, M IRSTEL - Yse i ol el Aot
etc.), @spe;xaiupyha(zen@ 2 kdlio eew&zw&émetcshcm%§n8£hyh%el maoyl (e.
g., hexanethylenimn-1-yl etc.), oxazolidinyl ée g., oxazolidin- 3-y| et.),

t hi azol i di MACR¥RY §/ Zrmr&mrmdimlylbuem}a ol Pdibht¥nylet 8-putynyl,

| m dazol | diifdef€yng1, & 'rgﬂzr@gfﬂgid' Y fhey) . 4 ;Béjr%?hgﬂy' e g,

i mdazol inl-yl, oxaz nyl Xazol i n2-yl
etc.), thi élzeotyriwl,(é hgxyrt)hlazal-thIWleté )lexq'xwzlny$ hexynyl and
oxazin-2-yl. et c; }_ gnd the like, and the like. O these, an aromatic

het erocycliT group i's so preferable, and furyl, thienyl, pyridyl, quinolyl,

i soqui nebyl amjﬂHEEéhkeeamémﬁﬂdn6ﬂ|alhpmwﬁﬂ@r@?ﬂ!o@&@$oﬂ*@rou p may
above-nenti oned het erocyclic gr oup may have the sane or different, 1 to 5,

pref er abl y PR¥® Bhe, pamey st i LERETENtar SubRt PrubPaffe TRy dn(® 3
Exanpl es Ofsutl:lﬁ:ﬁt'@éh'tt(‘é%maﬂ NghHEE ikl apbi& Op 959&‘}10&{ ). Cy}?ﬁ?QmErl%lép of

(iii) carboxyl group, (iv) Cl_6 al koxy-carbonyl group g.
net hoxycar &g/ subsﬁ@mﬁaowc Luder t bm okpdardsonya tand (tEhegL k&Luquine,

hydr oxy gr y a qaen u C e, hram ne,
i odi ne and t ell( ﬁ%) vau opt?éﬁa ahrg? o%lféjra]a egf%él’ iy? gﬁr oah]p B g.
met hyl , 2et kg)dqugar(myl; /1 SEpropyy , ethlmbgy psopoiyl,, Eeeas:pbupysbcy,t ar - butyI

oy Sl AR, SHueyy Sl 4By indyn 1),
tert-but oxy jaind trr»ydkbkcg) gl(dli([) bem ?I %fugcs O4PoulX) (RPEMGnBLOWR: i)

benzoyl group, (xi1) phénoxy group, (xiii) am no group, (Xiv) nono- or
di -CL 6 al Egram hbY §ABIRY ar@up |(r€t rqyrlarm%hyéanwm ret hyilasima am no, 30

di et hyl ani B PY AR Y AN 10 PSR K et KLL nrndh R EY R SRR |

group (e. g., car bdnyl, FEarSan the Ti ke),

and the3bi Rekehe bemzyhomcgrgmmupbenmwl) gmmnboxmrqﬁo@ppumvami )phenoxy
group as a substjtuent of the ove-nentioned 3s oydroc bon group and
heterocycﬁtfgﬁi%% ynﬁ?r ﬁzgroup e.g., methoxycarbonyl,

ethoxycarbonyl, tert-butoxycarbonyl and the like), (ix)
Ci.s alkyl-carbonyl group (e.g., methylcarbonyl,
ethylcarbonyl, butylcarbonyl and the like), (x) benzoyl

35 group, (xi) phenyl group, (xii) phenoxy group, (xiii)
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( the sanme or different, 1 to 5, preferably 1 to 3, substituent(s) at
substitutable position(s). Exanples of the substituent include (i) C1_3

al kyl enedi oxy group (e. g., nethylenedi oxy, ethylenedioxy and the like),
(i) s nitro gro ii1).cyan roup,.(iv) hydroxy group, (v) hal ogen atom
(e. g., fl u%?,?%g?%%( c?rri‘;n‘é? Bfﬁ‘gmgc e,pjr’o’g?ne and the like), (vi) Cl_6 al koxy
group (e. g., nethauplest ROXYEh@r @Ryl SOPHPALSY:a bdt §XPupl SHRUNLAXY
secbut oxy, tert-butoxy and the like), (vii) Cl_6 alkyl group so (e. g.,

net hyl , et SRtupased of sopsapypratedaicyrddbuthydreearbemnyigrewpt - but yl

and the |i LMl Y r I X ' ¢ nmono-. Qr
di-ClL_6 al E@%Yiﬁ‘lﬁﬁo BQZtSSSP%e!.:Qg?S?%n%t%T%M %S?We%y%ﬁggélﬁ&%et%?%ﬁf no,

di et hyl am moyc heahklestyhly | gnoup, acgdluea 1badilkay langrélnp binke.thlhelike
above-nenti pned_el ect.ron-w { hdr awi.n roup represented by R3 is exenplified
by -CN, - e(fﬁra?’slyhy@f%%%ﬁ&gﬂ’dm%&?o%s)ronal |y substituted hydrocarbon
group), -CORe (@réﬁebﬁ@&%%&ﬁﬁ%ﬂbsoﬁtﬂ Widaiﬁy&u%&td&%t edchvdeocar bon
group or optionally substituted heterocyclic group) &and the |ike, as well
as opti onalq}ychﬁﬁéléﬁféd TRWRxPRVENSUDB ¥t 16 §ealmn aagemsep (meiseabdy by

- ( SOm) i I I i tionally,substituted

hydr ocar bon ?%ﬂ%@%@ &%‘%ﬁa’l‘agéé‘ e?;g‘féséébgg-r%%ﬁlﬂgoﬁ%ﬁér(ﬁuncrhlalsand R12
are eachooptyobapkypyuhstdywledultydr,oceydboopeneyn), &ygLoHRxyapr esented by
- ( PO) ( O?lg f] g 0?14>Fé¥v\her ein R13 and R14 _are each hydrogen atom or
opti onal | y SUBHSPRERLEED myHOLPEEN gr RAFYSAA [Bhe 11 KeePEV lvhese, - CN,
-COOR (R H5cpe1Bydr.oden s 010" LaRlyO1a} BY 254hd i ed hydr ocar bon
group), -CORe (Re is hydrogen atom optionally substituted hydrocarbon
group or oRi¥r@alpry3s¢bAinemed, hetevstlel 3e3gldmdnyhd the 1ike are

pr ef er abl e. for ioned,".aJp ar r - . .an

"el ectron-le,?i'tbt%%g?\,i[%g'%'g'(ralgﬁ{p}g},139?hePel rcgf‘%ﬁgﬁ%rﬂﬁ?é%é%ﬂl%% gtg:r%(?up%lﬁe'
represented by -KXXJ&RABRE entemipl asROE ayt Rialkeaydacjrdygr ogenude
optionally Sucgfti&’k't ed _hydr ocar pon .gr oup, ang R16 and R1' may be bonded
with each StHerCRo*EOYH IYER hBAViH 1 hEC adPal@fPHt tRbERF atBiN 5280 7 s
menbered, [r-afgs 88b¥n® - B=yRID8LRc 1S h€eAUNNG A, @ ~cPclohexen-1-
tetrahydropyrrol e, piperazine, pipefidine, norpholine, thionorpholine and
the |ike) ahe theCYFReheppnaloyémamd dneel épei-onal |y substituted

hydr ocar bon gr oyp-~ n 1, <R S, | r LS
exenplified by ﬁ%o%feggé(g%%l ite?%é@a%g&t ﬁg a ocrlg;n%]hlﬁgéggcri&lopq%%%gll??% Lude
substi t at ey atkabdde ngrloupt oupphesenteds byoR10 laatihengatoms emwesint ed

by the formul a,-PR11R12 or - (PO (OR13 4) as the aforenentioned
")él ectron i% %tEa?xwiﬁj’ed}%%‘gl%gRirY)&Er%%'SVCEé‘e&mﬁkﬁa-&ﬁy e bonded
with each eiyerohexhdi®n-fioryExannl &hd oweke (Cz_6) al kyl ene (e. g.,

di ret hyl ene, trinethylene, tetranethylene and the like), |ower
(Cz_6) al kenyl end R, 3povecmengiqned” adliryeHA CHrrdr ocaghetrerPupHRA Yand

20 the lik e ghinke o Pr ly+! ower LCE 6 ; r referably
| ower (Cz_?lgaaf@é]ksil_:gﬁe.Sa‘k}lﬁsoeﬂod?%gifg%te)ﬁé:r'o\llj\%st%%Thﬁeé%%ggts}yzgn?(og)3,3’ wher e
exanpl egs ofsubbgt stpenit($antat nenbds itpdradxyeé pesudp,idml opgen, E€CAmp laiskyd f
Cl_4 al kox d ;i ke, .as. hg apoves tioned. fornmulas, RL.and Rz are
pr ef er abl yxht%rso%g%téﬁlé%mgp#)g%gl ey gh\t/)sthigﬁ'{h%%n agf{-‘;cl)lm SF%U%,"O ]iuoorﬁlrrll?/’
substi t ut edlelrat kiye , gbeominpf | odling simstihet edkay)y) of 0ypc, optd Beek{y
substituted heterocyclic group and the like. Particularly, RL is 30

pref er abl y FRYBNERFF -suFKERUXBd SEPORGE ouPT BPOFHti GritPPHOBRKI i thut ed

aromatic h@ﬁﬁf&@&’f' Gy Pasldccil g byy , Rk dist PhEEEKPIah PPEhRNAl {pe ) ,
substituted phenyl group. RI 1s nore preferably phenyl group optionally

havi ng 20t d i3l subBYHroznt @owe!) e¢ivd faminagsghalpgen wt onphprefoar ably

chlorine), C?E);[ ié)fﬂ/h.iji‘}\o group (e.g., methylamino, ethylamino,
dimethylamino, diethylamino, methylethylamino and the
like), (vi) nitro group, (vii) carboxyl group, (viii)
Ci.s alkoxy-carbonyl group (e.g., methoxycarbonyl,

35 ethoxycarbonyl, tert-butoxycarbonyl and the like), (ix)
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hal ogenated Cl1_6 al kyl group (preferably trifluoromethyl) or Cl1_6 al koxy
group (preferably nethoxy). Particularly preferably, Rl is phenyl group
optionally substituted by 1 to 3 hal ogen atons) (preferably chlorine). As
R2, s hydr ble. In the above-nentioned fqrnulas, R4, RS

i f
and R6 ar eo(glﬁgf gﬁ mI]|3/'SCf1 reSﬁ% FESHP opti Enal I“XF%@?F‘F &Y I kyl group

(preferabl ye€Hybcaldpy UBu$Yalk ARy Dy hnand Hde1 1 kK§),, (AP I0Rs
substituteaaar%lCgrouguggfefgrgbly iop enyP) agg t%£k%?RefQ§artlcu%g%Iy

pr ef er abl y F5@#Bger XdtlorRh@RyLhe ravdve- il opde faxyrugasnpR3 (ixipi gf er abl y

-CN, -COOR I y r fionally substituted al kyl group) or
-CORE (R8 H@éﬁ%ﬁg§§§h%g$%§? ?éagggf%g§}¥§'substituted al kyl group or

opti onal by sumﬁTm@tedyargrqnpmpi,eﬂ@mﬁxiﬁﬁéHYbyO@3§l(j%ohglhﬁ Qe NG
atom or optionfllé sgfstituted al kyl groupﬁ. As used hereln, and are
parti cul ar I§° pt &f ERZRAN ALBMEY kPUr AD BhERYds mARYFhEAd @REhTXE, ao

Wth regar ?ﬁ@naneh%tgque-é@@hhPﬁ%y‘f&MPnahlhy t%téothbiﬁét edofmcﬂ%s%r ,oup”

represented by R18, the substituent is exenplified by the aforement’i oned
"optional | yphemglit d-admyuhpéar Bomaphotupy leredpltife etliike Rteand the |ike.

R18 is prefgg§9é¥ quyo group zs optionally nmono- or di-substituted by
substituen#{s efected fromCl 6 al kyl group and C6_14 aryl-Cl 6 al kyl

group. R&8 is nuriee paehekytl wmﬁpomrmmﬁnifh@dpb?smt_lj rﬁ’)?f'ij-@{'_,s the
af orement i oned congound represented by the fornmula () or a salt 30 thereof
[ her ei naf t &1 KohefrREPL t Wl r 8FePedE R br ad~-PoRBYUARLEYY} Rs reacted with

t he aforemgﬂé&@ggtg9qgowubﬁgg?gﬁggéigby2ggﬁfégg?%§g%il)(N a salt

t her eof [herei nafter “sonetines erre obna-(ll)], in the
presence ofphenutpdopyla bhseapbtdy lmerthigd, a2eampdutrity Ieptaydntaad byhéhe

af orenent i 15 . f la (1,1 r .a salt, thereof [hereinafter, sonetines
to be ref e(r)"'rrlggeto Ph gé%&dn&”ﬁ%’(?]ﬂclﬂn %wgr%& sadécgi?ﬁﬁaﬁil&‘ﬁ are
conpounds ( Igye dedabaepound (111), wherein R3 is -COXK (R is as defined s

above), may be described as conpound (Ila) and conpound (lIla),
respectively. EXaifpl2ROYE-MEEHGREE 02B¥ lLuSHP YR 2RAs araddty bnIrREPUARY

mineral aciyisd eeng- saleliehhoF ke, NVEbOB! 0B AL oy jull Wd G aci d.
phosphoric acid etc.), 10 organic acids (e. g., acetic acid; propionic
aci d, but yrSubsiel guepst(ifanestul $vhst idsithb ke hpaedilifanf €) aciEBxamples of

PenLEnSe VL L b SR L0 57 TR 0L ARt )
titani uev chleorg de methyiltearsdibwok et r atihydrémed iokgr @md riféudikes,, boiop
trichloride .etc.), strong acjd resin (e:g., Dowex 50, Anmberlite IR120
etc.), poIFﬁ%ﬁﬂﬂﬂﬁ?epachilbbl9¥ﬁ89pﬂﬁ9%9aciavésﬁéIQH%W%hérPMRa (rhk
acid is prefes abl NosylowrKomgi dgreRiphanesyl f opet rRelfk SFbBALAN
ethoxycarbonyl, tert-butoxycarbonyl and the like), (vi)
hydroxy group, (vii) halogen atom (e.g., fluorine,

25 chlorine, bromine, iodine and the like), (viii)
optionally halogenated C;.s alkyl group (e.g., methyl,
ethyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, trifluoromethyl and the like), (ix) Ci.¢
alkoxy group (e.g., methoxy, ethoxy, propoxy, isopropoxy,

30 n-butoxy, isobutoxy, sec-butoxy, tert-butoxy and the
like), (x) benzyloxy group, (xi) phenyl group, (xii)
benzoyl group, (xiii) phenoxy group, (xiv) amino group,
(xv) mono- or di-C;.s alkylamino group (e.g., methylamino,
ethylamino, dimethylamino, diethylamino,

35 methylethylamino and the like), (xvi) C;.¢ alkyl-carbonyl
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ao trifluoride. O these, mneral acids are preferable, particularly,
sulfuric acid is preferable. Exanples of the base to be used in this
reaction include al kali netal alkoxides (e g., sodium et hoxi de, sodi um
et hoxi de, SOdIUﬂ} ert - but oxj aSSI t ut oxj de etc.), tertiary
am nes (e. It’rlt(ﬁétgh'yl I léylf: é’t ghy %{}? 11111

di i sopr Opyltﬁnbylamrb@nylL 8 Kl azabi qmdé)i Saﬂdok%@dehﬂe ene( DBU)
1, 5di azabi cycl of 4. 3. 0] non- 5- ene(DBN) etc.), aromatic amnes (e. g.,

pyridi ne, picoliThe § eﬁ@rwc@megﬁ?um |qfnethsoa@aoeztehymgmupn@detc ),
strong basefcgfﬁwaaﬁyg uﬂceld;\rqoee{éf EybTAYY - Bl gRag e £ e d gand

the like ase IS pre or “£& tlary am nes
particul ar lby pref eRabdy R?)dlsnexemmﬂeedrbyr |5et1hyl BO-membax sEhi S reaction
i s general Exanpl es of _the solvent i ncl ude

ly carri.ed o in a o vent .
halogenatedy % Eﬁ%ﬁ??@yﬁ lcm@ﬂﬂ%ﬁ%nﬁPﬁQnés(ﬂﬂ%ﬁ@?8rﬁﬁ 9., 2-
1, 2- di chl onpgt hape, @,_byzngd}fgtrac@yqrqp%baaecet)c oy FLRTBLhG 1NV ogar bons

(e. g., benzene, tol uene ene, chl orobenzene, s Mitrobenzéne etc:
ethers (e. %IPYé%myﬁhﬁM#w 5TBﬁ§#G@ﬂlQ¥her6-pymmmAdknWLranc dnoxane and

he lik | d | ik
esters (noin R EiaVE Giglv aasPuradfaifh k) dnmit el Ty 1 Redahel

et hanol 1o prpeadinyilsqpy opanoizrpwhaﬁoiyll@taet)howﬂ‘@nph ¢eG.g). anﬂ_the
| i ke. These solv e used in a conbination of two or nore klnds

t her eof atEﬁF%@ﬁYipr@aﬁ¥?ﬁ% Ry PAG-0. AREARZOILVEL y( € tFe aflor enenti oned

acid or basg {@yz88ydsed asn Aagebient,. 4Thﬁn§85‘é%ﬁ.tylls PLEhSGaRlo i trile,
al cohol, aromatic i5§ hydrocarbon hore preferably; acetonitrile, “nethanol

or toIueneEQ¥NttcHV&ﬁ@PlxketéngtmIkrpxr®z@ﬂ&ﬂaM&rpﬂh@za&Ndnt4ﬁ
conpound Ugg,gr&?oﬁggum s 9?98&3%'02’113;)11,20 SOuhYaL i P) . cRigLendp Y 15

equi val ent i ve t'd ‘conpolun anodr base zo
to be usedae;genezathﬁdldMyBD eqummﬂZﬂujx) SPmﬁﬁﬂf&ﬂYlOeQE 30
equivalentng f tive to c nmpound ﬁ&i The reaction of conmpound (1) and
conpound (@¥3%3%*H eﬂ&%ﬂﬂy Pﬁ%ﬁ? i AR IR e¥dnce X ARCAYLd e %R )/

wher ei n thq_qpnynéxgﬁlh@%l &éo ghe qseﬂ 4509883%@dﬁL§L%13gtc

eqU|vaIent(s) referably 0.5-10 eqU|va ent(s) relative to compdund (1).
The reacti dm 2 %Iéﬁ@ﬂiﬁ% @@n@ralﬂy2ﬁﬂxrrba§§0011ybfeia@bﬂrloctCJ1OOC

30 The reagty Simg_ | 1 ur e enably 1 hour
to 10 hours. :gﬂ% conpod ngﬁﬂf1f ?hué obtalne§l§ %3S£a5| 9£|solated by a
known me¢ had;iaszeh- asydonchnﬁvaPMMLazﬁEmg+yg(ﬁtdlqu|¢qrxnmm1yes(ex@vgnt
extraction, 3s crystalli.zatjop and tﬁg Recrystal ljization_a fords 17
a conpoundqéiﬁqlgi r&ter %ﬁEFﬁﬁo% ™ ﬁFﬁHU%TlB mﬁﬂﬂﬁﬁ%ﬁ Lyhe (ff e%ent
i nvention, peanpionndagbll-as-yal st dlelniZlidn 184 g6ial2 -5an BechnodugRdoliarl(e.q.,
exanpl e, accordlng to the foll owi ng net hod.

indol-I- indol-3-yl etc.), 1lH-indazolyl (e.g., 1lH-

indazol-1-yl etc.), 1lH-pyrrolo[2,3-b]pyrazinyl (e.qg.,

25 1H-pyrrolo[2,3-b]pyrazin-1-yl etc.), 1lH-pyrrolo[2,3-
b]pyridyl (e.g., 1lH-pyrrolo[2,3-b]pyridin-1l-yl etc.),
l1H-imidazo[4,5-b]lpyridyl (e.g., lH-imidazo[4,5~
blpyridin-1-yl etc.), 1lH-imidazo[4,5-c]pyridyl (e.g.,
lH-imidazo[4,5-c]pyridin-1-yl etc.), lH-imidazo{[4,5-

30 b]pyrazinyl (e.g., lH-imidazo[4,5-b]pyrazin-1-yl etc.)
and the like; 5 to 7-membered non-aromatic heterocyclic
groups such as pyrrolidinyl (e.g., l-pyrrolidinyl etc.),
piperidyl (e.g., l-piperidyl etc.), morpholinyl (e.g.,
morpholin-4-~-yl etc.), thiomorpholinyl (e.g.,

35 thiomorpholin-4-yl etc.), piperazinyl (e.g., 1-

11



11 RMCN (V) HNR\~-OH O (I1V) ac |d ~ (VI) O O COORS R2Y base (VI | )
AcONH4 base RL RN RL ~OCOOR9 (1) O (MI1) O O wherein Mis an al kali netal
such as sodium potassiumand the like, Zis a halogen atom (e. g.,

chlorine, bromne and the |ike) hal ogen at om g., io chlorine,
br oni ne anop%ﬂﬁrﬁlzlié‘)yloretcf)sgz e("l%“be‘fagyi %&E‘\Hﬁ’é]rl § €sbstituted al kyl
group or amé&pameralllersilshliutad aly!) gr ekBlko 1AW 1Sy & (acety! group, R9

is an al kyl grou aral kyl group or aryl group, and o her synbol s are as
defined abR®2z@ 164 e wbo@ & - henttitoiieeo L ddkniyd, (exagrpl et hdfa zdikei dahky|

gr oup” reprfzfggeghlpéz%%h &nﬂluge t.he ag errentl onedJﬁgl ﬁéngr ou

(preferably rou aving 1 to ca bofi"at 1Sf9ed for RL.

In the abovenh@atbamaiﬁ{nnylaetexampkﬁﬁlaézbmamyl agkyl iefidzolin-
represente R9 .i nc] ude the af or enentioned "aral ky gr oup (preferably

d
c6_14 aryl %Ty%'aﬂwﬁd%ﬁQﬁkﬂ 25¥dm59 i bd PERZRLINKL t he - Ghove¥aFe - dAed
formul a, exanpj estef, yt, hechféybl%w<ée@r68%p&%%&yl gﬁ' Eédc%t e
avi to 14 carbon

af orenenti oned as aryI group (préferably aryl group
atoms) exé??pﬂinﬁd fler- Rl. Pragha-dogvk-ebat i) o ftiuerull.akeexampi eshef the

"al kyly f optlopally. substituted alkyl ar represented
by R1 |ncludpﬁ€he a oFé%%ﬁil5Hédar8Wé§I ﬁb'befBFXFéﬁébﬁﬁf EyF group
havi ng 1ot @ifefarhbnest (Ef(d)ﬁurylemﬂriifé@ﬁltObyBja.d)ﬂ_i",e galikwylyaroup” s nmay
have the sane or  different to_5, preferabl 3, substltuent(s) at
subst i t ut abtPPeLneilyd( And ERB?rplléé‘eofa%%cRa§¥rB§ kajehy prefedaehMpse
simlar to jdwgsubstituent of the aforenentioned "aliphatic hydrocarbon
gr oup” exenplified for RL. io In the above-nentioned formula, the "aryl
group" of the " &3¢ ombdie m@aﬂi@m@édhamﬁrqpxmpicrgpnapﬂm&m bgvEl the

i ncl udes t ﬁ@O&gﬁﬁT@éﬁE%%%?r¥| gypH%Peg%gﬁggﬁyugry%agroup having 6 to

14 carbon atons) exenpl for "have the sanme or

di fferens, s]ubstiﬁuéntﬁrse)f Eﬂtabbubﬁttlm&aISLIQSF)btsliQﬁtc(ers;it sERampllead £
p05|t|on(s) | es of such substituent include those simlar to the
substltuenﬁnﬁ ?% SEASUSHENt T oRéBdearldl) RELEC GXONR f{£d)aSYRRORL i s

particul arlgrqief ey akliy Chboskiy! qFHRYP, 2 ref er thyly henyl
group optléﬁgllg s&bs€¥tuted b§§¥ tg 3" glGPkgl g?gh%%?y(gﬁe%ér ?

met hyl ). FigTRUP cbRpdund g oxyidasdarauind %W%Oamganbmmpﬂ,lmeuhe-presence

of an acid n I Thi, act is generally carried out
in a sol venb&%% ?B% réé/S% egtﬁceﬁc'l u§v?ah¥g§ﬁ(ﬂ)§9(%roap, )anol

et hanol 20 prmmlaag)én asom qu.rng blutardine pet hdsydnkandremdnkhe ﬂdd@de

hal ogenated h drocaib%ns ( di chl or onet hane, chl oroform

1, 2-di chl o Rhe, Like)o, 2“5-38 | ePPEIRNR-bkY hARLCFRRATRA | Ce) 2 ldibkmt i ¢

hydrocarb0@zd@p ge. gbena@mmylplggﬁgl>q@ﬁ5§ylcmﬂyag¥55§me nmgugy@nzene

and the like), ethers (e. g., ¥ et her, isopropyl ether,
tetrahydroﬁﬁQQP Hiox§ﬁ§19RFYhe Pxérbqﬁylr|§§l@iqyr0®@§hwﬂu@mde;he

propioni triyigeand {H8ii) c,.s alkoxy group (e.g., methoxy, ethoxy,

25 propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy,
tert-butoxy and the like), (ix) benzyloxy group, (X)
phenyl group, (xi) benzoyl group, (xii) phenoxy group,
(xiii) amino group, (xiv) mono- or di-C;.¢ alkylamino
group (e.g., methylamino, ethylamino, dimethylamino,

30 diethylamino, methylethylamino and the like), (xv) Ci_s
alkyl-carbonyl group (e.g., methylcarbonyl,
ethylcarbonyl, butylcarbonyl and the like), and the like.

The benzyloxy group, benzoyl group, phenyl group and
phenoxy group as a substituent of the above-mentioned

35 "hydrocarbon group" and "heterocyclic group" may have
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3s like), esters (nmethyl acetate, ethyl acetate and the 19 i ke) and the
| i ke. These solvents nmay be used in a conbination of two or nore kinds
thereof at an appropriate mxing ratio. The solvent is particularly
preferably al cohol such as_isopropanol and the like. s As the acid, for

exanpl e, origdfi E2RE & (FLLFerentat il wRid; pr&figAklacldtopdyric acid,
met hanesul f QM §+ d¢Ldntetdpngeu I+G; +afd e Q%g hC agi
toIuenesulfonictchdPtganéﬁggsEpgggﬁgﬂg%?glgngéﬁﬁé |£g€? ni%gggplggid%f(e.
g., io0 hydrioedl snbstddiuenthyinobude o iaci @;-:s@lfkylienedidxyphlyspipric acid

and the lik and the.like are used. hese,. organi idg .are .
preferable,ﬁ%h%'acéﬁﬁ@X%ﬁ ?ﬁoﬁgmjﬁﬁﬁ%i?9e§Fﬁ?§géﬁrg.Eﬁﬁeiéiﬁﬂwt bt1)
conpoundsﬁﬁitﬂonrwmyii@igﬁmeb§@mbi§réu¢9 Q@ﬂ»ﬁﬂyﬁﬁéﬁygg&ﬁﬁﬁ¥ap$y 1-5
equivalent(s), relative to conpound (1V). The amount of acid to be used is
general |y M&BbPERBI #4108t (2)9 - pr dlaibi e 1- b leaguinad dpreBinenelindiret o

conpound T. r jyon npepat ure 4 S.gener -10C t ao

pr rer:?er abl %%‘10&38 g_g%tel Lr'he{“r?chtEilbsn ﬂ%@x?saggﬁlgr Zﬁ T S/80f SRIﬁ(ﬁl(r)o%%’ 72

hours, prefethdky,1propoxyw, 36sbpuopoxihe nebpawxy ( \igobatols ,alsec -
roduced by reacting c ound (I w.th c ound (VI]) in th resence of a

gs base toy%E%XXONSSE%%?¥§, géﬁld trheeacfgﬁﬁljlt'hé("ﬁo’n%o%m ewkiviy 9F PP

armoni upacesd &y ¢, meenyaactéonyef, eaERpnd ib%wﬂppn@%{idyﬁ;{l 1) is

generally carried out in a solvent in the presence of a base. This sol vent
may be any &20P@hylas Sacdorky hot teF byl and rdwectl bhednd (iveiii)

CAroT o I SBAHBN LS SH0 i NI I B

chl or of orm rac oet hane andt he |
aromati ¢ hydtlgchabone @eoup, (begzenaetloy Laménoxylettey Lahlianogbenzene

ni trobenzenge. and the l.ike), . ether e. g., 3s.ethyl ether, isopropyl ether,
t et r ahydr of @ﬁEhHESQ&&?chlegﬁHiF%&WéhéW?EHVhéaQ¥}?%%na.?Wﬂ: itrile
propi oni;sril#ka@pdahhe thike)ikesters (methyl acetate, ethyl acetate and the
| i ke), dimethylformam de, di nmethyl acetam de, dinmethyl sulfoxide and the

li ke. 5 These sdhRemBowgymgatiedneiesdmhayibhdshwing oFrewpe ki nds

t her eof at POPLARERR 3 X 4 | 04 :AS; asgy fOl-go@Pl & {ertiary
am nes (e.{f? tr%nethyl nﬁ%efﬂ$r%%%hgﬂé#?ﬁ%?q?fibEPYIaé%ne, Jﬁ? 1s

Net hyl di i sdyrdpyyani agom\-aret dipt ronplidly neulbatithe dd Keydrboaabomt i ¢

am nes (e. idi spi, C@l i.ne, Lnoline.,and the like), alkali netal

car bonat e %g3n§¥5’50§§§n1ﬁ%dr&ﬁeﬁggﬁﬁa%gPe?tﬁ%ﬂ%ﬁ%?ﬁﬁ?Ba ﬁghate, sodi um
carbonate, sifsstintcaedomyicrsddrbba lgrkp akkabic ieial 1Pyduapsitde ted d. ,
pot assi um hydr oxi de, _sodi um hydroxi de, calciumis hydroxide and the |ike)

and the |i KECHHECTEELLCEAIP WbuARdofhonpbkifd @9 WelthRa BREA NG bkY used
i's gene(rjal( :a){vn)ijda'atégub‘é%'kﬁlﬁﬁﬁ)gr@ﬁﬁf,errﬁmr}’o lgBofigyl WRIFREEp) . relative to
compoun .
i represented by -(SO,)R'> (wherein m is 1 or 2 and R'® is
optionally substituted hydrocarbon group), a group

'1R'? (wherein R'! and R!? are each

25 represented by -PR
optionally substituted hydrocarbon group), a group
represented by -(PO)(OR'?)(OR!*) wherein R!> and R!* are
each hydrogen atom or optionally substituted hydrocarbon
group) and the like. Of these, -CN, -COOR’ (R’ is

30 hydrogen atom or optionally substituted hydrocarbon
group), -COR? (R® is hydrogen atom, optionally
substituted hydrocarbon group or optionally substituted
heterocyclic group) and the like are preferable.

As the aforementioned "amidated carboxyl group" as

35 an "electron-withdrawing group", there are exemplified a
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The reaction tenperature is generally -30C to 100C, ao preferably -15C to
60C. The reaction tinme is generally 15 mnutes to 24 hours, preferably 0.5
hour to 12 hours. The thus-obtained conpound (VIII), after isolation by a
known nethod or as its reactéogxm' xture. Jc.s.reacted a5 w.th ammpni um

acetate to HiP cbRBSGRENNR hid GRNR " 8n ' | ¥hezEdfe R oufNith By séEfent .

Thi s sol YefEadWYh?ér%@érﬁ%f 088t 3&nlall BPesuP8t iy thyABoka3Hd PN and is
exenplified by ha ogenaggd hydrqgarbons (e. g., dichloronethane,
chl or of or m9zIOWP di @hikdoRoet Aade R ~0may1 b erdedchlidtoaacimecthert He | i ke)

aromati c hy, ar . e ne, e, . ene | or ohenzene,
nitrobenzen%frg{rﬁﬂ ?ﬁggﬁ%%es gﬂ%}:ﬁe?‘é%( :a.di_)é.)é,gg?hg}ll%{%err} $§88r’0 qu‘oe'?ﬁér,

t et r ahyds ofmentive r ddox pre fatabhe 15 key, 6riMeribesed . ccl xeehpin i(&.g.,
propionitrile and the |ike esters (rre_th%/ acet ate, . et hyl acetate and

| e, 21
the |ike), ‘iR RYAFEPYERUES  dP ABEHAZICRE anPdBe Idididt hy| MSEPRGA e and t he
|1 Ke. Thesq PrbugnbhoThd canigednkn 13 KfTPaRA! kiR Of a0 of more ki nds

t hereof at an appropriate mxing rati o. s weak acid nay be used as a
sol vent. The wedhecafioremea tismed ntbpiidondbly esabpltd tuitedi ¢ aci d;

acetic aci ropionic acid apd_the |like. A mxed;solvent_af these_weak
aci ds and ?ﬂgﬂaﬁoﬂgg%QHQQﬁ&% sEF?gﬁﬁfﬁ%ﬁdbg}u ed’ 18r tHe redctfoR. 1o The
anount @b &®MDBIrUR'ACeEakaedn bef Ueadblys ehes abkemb130r esrli ¥8! ente( s)

preferably 1-10 equivalent(s), relative to conpound (VIII). The reaction
t enper at ur @fr¢maREarned 1tePtdorsddy prwheEabnfEed-AYdragachbans The

reactiontiﬂg?qi"gfgggﬁééhgédg%guhgg to 24 hours, preferably 0.5 hour to

12 hours. us- obt ai ned co und (VI), after isolation by a known
met hod or as itdnehei gnomipxtnapresentedd kas tihe Soamuileg +BR ER'Al okor the

producti on 0 TER 2Q present invention,.as Il .as the starting
mat eri al fdﬁﬁirbgﬂgi%bn®%n§oﬁﬁ%'€?% Bgoﬁﬁﬂﬁﬁﬁﬁ?PSﬁeiﬁ%ﬁﬁFEﬁ8§ence of a
base. The edrdidrewsnal grvupt al kY adn@nrttast i RF rayd br*4 wader whi ch

conmpound (VI Irlt# (S Eroduced or simlar method. As the base, those
exenpl i fi ePIHENELIEE Sah i QP BEl &R diP¥he EBKPSHKAIRI®N WPWEIcyanani de

conpound ar& usedy kHaededi (9. §9, t B8 M ESENEnE NV eRidL h DEngf, or ementi oned

conpound represented by the fornula (1X)” or a salt thereof [Hereinafter
soneti mes ttetyamethydede3and wbecdmiksuind 10¥BF dfd-corbbenylene are

reacted in teh.e pr e§8P§9E§)f=C%” ,acjgﬁl%p(%}%%%/&gcﬁggpceﬁ%_r&g@ﬁgghed égﬁot he

af orenent i ne@fbrmj or 'a’s eof ter sonetfne be
referredot ahas rbkppuadd X)He 3bike,t he gfiessblyspesidr cati_gna lkgipaund ( X)

wher ein 22more preferably lower (C;.j)alkylene. These divalent
groups may have substituent(s), where examples of the
substituent include hydroxyl group, halogen, C;., alkyl,
Ci-4 alkoxy and the like.

25 In the above-mentioned formulas, R! and R? are
preferably hydrogen atom, optionally substituted alkyl
group, optionally substituted aralkyl group, optionally
substituted aryl group, optionally substituted
heterocyclic group and the like. Particularly, R' is

30 preferably optionally substituted aryl group or
optionally substituted aromatic heterocyclic group,
particularly, R! is preferably optionally substituted
phenyl group. R' is more preferably phenyl group
optionally having 1 to 3 substituent(s) selected from

35 halogen atom (preferably chlorine), optionally
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R3is -COOR (R 1is as defined above) may be referred to as conpound (Xa).
As the acid to be used for this reaction, those exenplified for the
af orenenti oned reaction of conmpound s (I) and conpound (I1) are mentioned.

O these, Lew i re pref.erabple articul arl i tani,um chloride is
pref er abl e. E%??%?lé%(s: C?oﬁl‘lﬁs%glg% a?F?BBar(ﬁre%g%ﬁ%/bﬁX ir P OmEE iVt s
of the sol vent Cinclaideo kxpoge omenpbiéfedalbary imethexgar emantd onedasggct i on
of conpoundaglg%ﬁand conpound (1'1). In sone cases, the acid to be used may

be used as FERLY ThR™ b vBRENYS. (760 &P aBP¥ lied dkykYias Bl shyidrwieed bby,
i cul arl f | | h . b
particularly poefheiabl oqshCakehare @%ﬂ%@;}};ﬁ@%ﬁ%&ﬁ?u d (d4) to be

used is generally is 1-20 equi val ent pre iva ('s),
rel ati ve st ohngdnpgend J4ofh. iShprafrimabbé.t he acid to be used is generally

0.1-30 equi val ferably 0.510 equival ent(s)., relative t d
(10 Tha 't eact i bh EbAp @R R anERg 1Paad | B R 18 Sty 2livh& 26 M A e hose
for the af %sggeatriamqﬂ_ﬁp@_e.bl;@m @‘t&@m@pﬁdoﬁala)n?ngs@ege&%dcéd'315}'19

conmpound ( t hus obtai ned can be easHX i sol ate y a known net hod”such as
concent r at i SFOURhdRF L BRLLY qfires pr bhElLt BEQUDBs s weht asxmeddtybnandsthe

crystallizati an I ' L zati affords a.c ound having a
hi gher puri H/?Q‘]'ﬁe%é}gr}g%%é\ggill %%q{%@%@téédgggia %{(glrl i ﬁgrﬁg%él%fyi n the
above- ment | pmedypn oduct | tine mktiked qEarbecpladugedréderakdyplBidbygeaact i ng

conpound (| wi th a cyanam de 30 conpound represented by the formul a:
R18CN [the% %ol in the fornula is as defined above] in the presence of a

base. As the basgn £Re @pydSmehBibndd AHRMETakS. RI. 44 IJAEEBYLBAINE,
triethylamne, tributylam_ne, N 3s ethyl diisopropyl an ne,

N- et hyl morpfF®t i nEORFd tFe Hiskdyydpagenapdmm i er apbhdon@d.lyy. , pyri dine,

pi col i ne, [ i |5 aph 9ol i , i nei Ryl ankl i;ne N-diethylaniline
and the |i %?Qg?sgﬁéﬁet al ygabgg’ﬁlg\iesl\é]?e%ég, Z(%di 3%1 %‘9’ ro%%% a?%gﬁ'dt e,
pot assi um capbbonaé lyscdilst tanhedhtal kgl cgsbum car hopaienandyt he |ike),

al kali metal hydroxides (e..d. ot.assi um hydroxi de, sodi ym hydr oxi de,

cal ci um hyasr%&ggéggﬁ& Haerﬂ'kgf?%ﬁ)k’alﬁ’aﬁiéf'éplélr@iﬁ‘é@oﬁg. (ﬁy iBot assi um
tert-but oximiedr Sgdhumusat hoxi dpti%@ﬁil@%r eshpxkdeu sl &ﬂk?ib@tﬂiﬂ&?a sodi um
tert-butoxide and so the like) and,the like are used, Particularly, alkali
net al al koxi de %S pte¢dr BSr&€ 1mmhi B raRdt Ronare gaddyigwyacdyried out in a
solvent. Th y. b g it d Lohi Qi t
reaction anmd iﬁ%i‘g% :tfqi'%dg%egg'l ?(?réo‘ﬁg ?géhg%,s ?rgétng%aégp lyeq%a#gﬁ(?'
propanok? i sopr dpardl repgatrandlo tiee hakpeteharer t aodetihe' dptkidna halogenat ed
hydr ocar bo 0. i chl or onet hane, chloroform. 1, 2-di,chl qroet hane,

1,1, 2, 2-te{l"§lal§:%%)g8§te ad Hh FHhEUR kHEPLE BRALEE I]‘R/}ﬂr%car (e. g.,
benzene, tdulesie;tughend s aoxenparighieny ang, t Het adanaesnet: ibaeeot ri fl uori de
and the |i k"Le#, et hegi (e. .g.,.ethyl ether, isopropyl ether, .

t et r ahydr of (TRI-CRR XIS Rt H hB tRk Y ANRERYPRE GFoup” a¥empdiihied,
propi oni tridse @nciddierhiek@likest 88 (RELIPd £ 868b AL anfildy ! gAGEHat € and the
like) and the zs |like. These solvents nmay be used”in a con%l nati on of two
or nore2ki FIREIPRALLY FONGTr a@Pr Oprisaths tl ki hgdr Byl subisreitokewndr(ts ) s

preferably QlGoOLlg from c..s alkyl group and Ce.;4 aryl-C;.s alkyl
group. R'® is more preferably amino group.
In the present invention, the aforementioned

compound represented by the formula (I) or a salt

30 thereof [hereinafter sometimes to be referred to as
compound (I)] is reacted with the aforementioned
compound represented by the formula (II) or a salt
thereof [hereinafter sometimes to be referred to as
compound (II)], in the presence of an acid or a base to

35 produce a compound represented by the aforementioned
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The amount of the cyanam de conpound to be used is generally 1-10
equi valent(s), preferably 1-5 30 equivalent(s), relative to conmpound (IV).
The anmount of the base to be used is generally 0.0110 equival ent(s),

preferably 0.1-5 _equivalent(s), relative to _conpound (1V). The reaction
t enper at ur eP?Emﬁéﬁer% ) -8Fcat S MSothererdr dhigr e bpeftsrr smedymesThe

reaction ti$® be GTIAtLY €8 WsNWHHSpd@nds (Hquysy. preferably 0.5 hour to
12 hours. The thus-obtained conmpound (I X), after 1solation by a known

met hod or as itsIRehbei rafsatrepercd fuswmk tens tloapsiwndi n§Inaterd al for

(1% compocemPt e daP el pub ket a6, t SPOR R Bund Sudst Ao LERE

producti an abepedf, maqummddébtrﬁmxnbnp@uadm@bMMuﬁr§1b§$iﬁn@pﬁnﬂwﬁgﬁnd
dependi ng opﬁihe kind io of  the substituent exenplitied above, they nmay
forma sal t ) an T&SRECHRVELAci d may be any as long as it does not

inhibit the reactionpaBd s ep4edPhL L ge | ni; '
hydrochl oric acid, h?drobronic ac%dFHpﬁgggﬂ%P?%ggcfgtq%h??uggggégﬁﬁf nitric
acid, is sutiahiideadiimenall t acidiskd;e oy ganhydacialsl ot asifdgrmi ¢ aci d,

acetic aci rifluor.cacetic acid,. tartaric.aciq, citri¢ acid, fumaric
aci d, mal eﬁ?%éﬂélga',bl%&lfcca}%ré’ aEPg,f“rFalﬁ c2Gefa, PRASPRRRESURCHT et oy

met hanesul fangenaei deikEnzesegul,f ericx 881 dcand i pidgicasaicdic, am no acids
zo such as aspartic acid, glutamc acid and the like; and the |ike. Wen

the obtai nePtHFpEUATLY diebhanesulignie asader talthapeguilfon imsac by, a
ConVenti0m%eﬁ@%ﬁ@§uf€?§&&?§§% Udﬂaﬁueﬁ8§99¥@%% lde ;§0mpound (111),

conpound (1X), conpound (X); each starting nmaterial 4s conpound used
for the prcotArPhonsyldenic conpdurdq.l)), chewaspaumidig | ¥ .gr.e adivh tnum

conpounds Qﬁpf | on.the kind.qf the substituent exenplified above, .they
may forma sd ?P%magh a r{';SC:e}J.l(i(T:ﬁilgesfalltr%‘t‘ﬁltl oﬁéé? 'rrag/fgﬁnéﬁf}‘ Ionbdss it
does notsi nibtanitm reanidomlepddes 3bexeaptififadidyigal t pwddh i norganic

base, salt with frganic base, salt with basic anmino acid and the |iKke.
Pref er abl e WxmBLRE1GR 4 shi t STEPRY RFHAnFeshasd € ngt udBomekals0 et al

salts such ggrspdi vl sRIt20 ROEESS! UBSA} b h ike: sal kaline earth
netal salts 3s such as caIciun1sZIt? &%égggﬁkggfiégﬁhdfhe i ke, 25

al unmi num s@Qlyphasprhemisalac badesher ided Phef ddktd ¢ atepaesdofist he salt

wi t h organi i ncl ith tr] hyl am triethyl am ne

pyri di ne, ﬁ%éﬁ?ﬁ%#ﬂgtﬁﬁinzué%eg%é?étﬂéﬁﬁ%ﬁ?ﬁ&}%ﬁﬂ%ﬁr&ﬁbﬁaﬁFh&°EPn

di cycl ohexyxaini heor NAN .- doifertyd e4 hyhenediadni aei asdatrle Jikeer Fpeker abl e

exanples of the salt with basic amno acid include salts w th arginine,

| ysin, orniFtm a | , n a nd is a salt, it may
R S ShAT e 19Kt UhEN SCHE obt aPFEd SERRIR

be converted tomkduEEedChe Rhed wogYeRbl praly s@hhed. ting sThee gopEHNd (111)
and conpound (X) obtained by the production nmethod of the present I nvention

are useful BEHIGnRhkpild MR e hedilkox iides a( pharmacmdival mptoducidesuch as
an agent o Fodi ! EBRHIARE! 5o APuflee L Bx 1 b, BAPLE 1 ke 323983
25 butoxide etc.), tertiary amines (e.g., trimethylamine,
triethylamine, tributylamiﬂe, diisopropylethylamine,
1,8-diazabicyclo[5.4.0]undec~-7-ene(DBU), 1,5-
diazabicyclo[4.3.0]non-5-ene(DBN) etc.), aromatic amines
(e.g., pyridine, picoline, quinoline, dimethylaniline,
30 diethylaniline etc.), strong base resins (e.g., Dowex 1,
Amberlite IRA400, BioRad AGI etc.) and the like. The
base is preferably alkali metal alkoxides or tertiary
amines, particularly preferably sodium methoxide or
triethylamine.

35 This reaction is generally carried out in a solvent.
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15 and the |ike. For exanple, the oxazole derivative described in
JP- A-9- 323983 can be produced using conpound (I11) or conpound (X) as a
starting material and according to the nmethod to be nentioned bel ow or the

t hod d i bed.in JP-A-9-323983 or .a sjml t hod. 2 le, b
subj ect | ng BXHHSHAE PEI Di%rSabRRBANd (COUEE BAHOUSIALES oY RERSA RS
conpound 1 q¥ epent gdchd dritind OhaHE2 EIN Y &BofmX A 2 éKhok o HEnaherein

X is a hal ogen atom and other synbols are as zs defined above, or a salt
t hereof , can be? p2otiete@cimeroarbgae & J epresavdted byydriosagkampsifi ed

by fluorine,, chlorj rom the |4 T al ggenafign reacti on of
conmpound (ﬁﬁ)JHS BgﬁgFaﬁﬁ/éé}gggg’o%y#éﬁgfsgﬁ&g#éﬁ%éﬁgagés not exert 30
an adverse nitfteleaneeae tdtec r paceéthers (¢ he. pr exdiyde ofharhalieggadpyny
agent. Alternatively, an excess 26 hal ogenati ng agent may be used as a

sol vent . Tﬁ$qﬁﬁogEﬁgFPﬁyéﬁﬁ§ﬁrP§'eﬂéﬂﬁ§¢?ea“§yH&ﬁx&ﬁ%@ 5 BiFHERF de,
phosphor us (té.i%.h,l of &de onihaspher uarBﬂMPi&Qeanfdﬂhﬁ{y' 18RE9T dfsters.

phosphorus tribrom de s and the |Tke. t hese, phosphorus oxychloride is
pr ef er abl e (metHey Andgett agfe + het hulogesdtd ey agent) ,t @lzolisdd i(®.general |y

1-50 equival ent(s preferably 3-20 equivalents, relative to _cqnmpound
(111). to &eqir}h‘%n%%rvgﬁthatrhoa 4 d%ﬁgpﬁ&%tﬁé’xei’?oaﬁbgm e P ?Bé’ﬁr(fe on the
reacti one heytieyptiania ageda) edndydmcar bres (€hege sHXMEREEMERANS
chloroform 1, 2di chl oroethane, 1,1,2,2-tetrachl oroethane and the |ike)

ethers (e. UYfed ethyp ECABLNALLRROPFI theT MOTEetididRirbRarart dioxdhe
and the [i SPEELLes ni& idy  r&EEHAN kgj%%néf)egpgggi,t & and the like),
e l1ke

esters (et ;F:acetate, et hyl“acetate an ), “aromati ¢ hydrocarbons
(e. g., beafarsmentiened ad bdeprchlaseobeny ehe, usied cbenaeselvent.

benzotrifl ygride and the ao |ike ridi,ne. and the l.i are _used. These
sol vents eoes%g‘éﬁni%n 13 cpo’f%‘lr(?\}é?})g‘ @flti%fgr ﬁ&;@qak]ﬁﬁsafﬁ@f’&dfc at an
appr opr i eit ¢y vdE@rbahi, 0 molhe SPEYerablsy pretetahlix Pyré dimethdhe Ir eset i on

tenperature is generally 20C to 180C, zs preferably 50C 130C. The reaction
time i s ger&dig8es0 PMRRGLEY LeF B hdGrE O Ebfpsdn®rebes ab kgl ogenat ed

by, for exanpl eyeongdisthedod RA (GO 198 KBOWR SRET $6yeH@FRIM 130

substitution of diazo group for halogen after diazotization reaction. "The
di azoti zat iloi? & ea@e iva lientgehkr aprefeaableyl bub eguiyalemutedi-zi ng agent.

ﬁidynﬁ]g:?ﬁ%ﬁgﬁfgeaQSnEbdéguﬁga?EBQ’ Qﬁéﬁéﬁﬁhﬁﬁ-og-tﬂgtééyé 89i%ﬁse

20 to be used is generally 0.01-30 equivalent(s),
preferably 0.05-10 equivalent(s), relative to compound
(I).

The reaction of compound (I) and compound (II) is
preferably carried out in the presence of an acid,

25 wherein the amount of the acid to be used is generally
0.1-30 equivalent(s), preferably 0.5-10 equivalent(s),
relative to compound (I).

The reaction temperature is generally -30°C to 150°C,
preferably -10°C to 100°C.

30 The reaction time is generally 0.5 hour to 24 hours,
preferably 1 hour to 10 hours.

The compound (III) thus obtained can be easily
isolated by a known method, such as concentration,
changing of liquid properties, solvent extraction,

35 crystallization and the like. Recrystallization affords
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3s and the like), alkyl nitrites (e. g., ethyl nitrite, 27 butyl nitrite,
anyl nitrite, isoanyl nitrite and the like) and the like are used. In
addi tion, nitrosyl halide such as nitrosyl chloride and the |ike can be

menti oned. _Th he di a a ept to be s used is generally
about 1-10 np(gﬁg§§U|v§Peﬂf¥3 ?eﬁgghf %b ound (X). The diazoti zi ng
agent is preferahi ytmetprbduiﬂmlbrasméﬁdbdmdﬂ tEthé epas@einte inkentlba,

substitution of diazo group for halaggen is, for _exanple, carried out in a
sol vent t h&CHRRIEN Aot Idx &% AnSEBrhdvek é'ea‘i‘ﬁﬂLééné:é”brPQ herpdaceidon, £9% t he

presence Oleydup £OPPREMAd Uy €6 thie) AYLIOGIHGM Wi, Of hydr obr oni ¢

acid and copper powder or copper salt. e copp to be used
i ncl udes, for exanpl e, copper(l) chlorlde copper(l) brom de, copper(I)

iodide, is pper(11) chl cobbper om de, copper(Il) iodide and
the like. #E pp salﬁﬁi &%)used |ncI

des, for exanple, copper sulfate,
copper carbona e pper T _oxi.de and the |i e(vmhe anount of the copper
hal i de, copperOp r 6 Sper sgit t e used is generally 20 about
0. 001- 20 nol ar qU|vaIR§ts) rel ajive to

0 und (X). As the solvent that
does not exert a e ianu nce on thaR'daction, for exanple, alcohols
(e. g., nethanol, h I i sQpropanol , butanol, zs
met hoxyet hanol BaRP t qvﬁpk e) qﬁgﬂﬂﬂ %Q g., p et her, jsopropyl ether,
tetrahydrofuran, dioxane and the I|ke) acet ong;
phosphoric acid, acet ﬁ% nm and the |ike
sol vents may be used in conQ on of two or re kinds 3o thereof at an
appropriate mxing ratio Th8¥;ﬁ ction tenpera gen@pal 'y about -50C
to 200C,5 preferably abou 150C. The redction tinme is generally 30
m nutes to 20 hours. 35 The conpound (XI) thus obtained can be easily 28
i sol ated by a known net hod such as concentration, changing of liquid
propertieswhsaiesmt Mexsr act iaohka tiysiedladl zat¢bnaandcdien j kgpotassium

Recrystal li_zatian rds a conpo havi n a h| her pur.i s In the
pr esent sp&ﬁ&iéﬁx gﬁﬁ gg(ﬁ?ﬁQﬂ%ﬂ sg Coﬁei%%ﬁnﬁs as defi ned
above) rrayb&eusmtaﬁasmef elrileél)wyaisccamwnagéxl dtom (e.g.

10 chlorine, bromine and the like) or -0SO,R'® (R'® is an

di met h RsquOX|de
nti oned. These

optionally substituted alkyl group or an optionally
substituted aryl group), Ac is an acetyl group, R’ is an
alkyl group, aralkyl group or aryl group, and other
symbols are as defined above.

15 In the above-mentioned formula, examples of the
"alkyl group" represented by R’ include the
aforementioned "alkyl group (preferably alkyl group
having 1 to 6 carbon atom(s))" exemplified for R'.

In the above-mentioned formula, examples of the

20 "aralkyl group" represented by R® include the
aforementioned "aralkyl group (preferably C¢.i;4 aryl-C;_s
alkyl group)" exemplified for R'.

In the above-mentioned formula, examples of the
"aryl group" represented by R’ include the aforementioned

25 "aryl group (preferably aryl group having 6 to 14 carbon

atoms)" exemplified for R'.

In the above-mentioned formula, examples of the

18



The conpound (XVI11) useful as an agent for the prophylaxis or treatnent of
di abetes or diabetic no conplications (e. g., nephropathy, retinopathy,
neuropat hy and the |like) can be produced by, for exanple, subjecting

conmpound (X} t f.oll ow ng react,ion. 1 e conpoun XVI11), as such or
after nixingg%f%g ﬂ)%ﬁna§£18§Fbaﬂ t%ﬁ%@ ?Xb@lgéﬁ+€8%egn&ﬁ¥ r se and
is the |ikegpodpforpresanted Pyeperatinel vdshcRe bhdr@ifen€apaules,
injections and the like, can be safely adm nistered to a mammal (e. g.,

human, mouse2lk¥d IraR t (PEs§eredly bbikré, Jrerure, hav§nanminkey %ng t he
. ) ) _ ; . the
like).. zo Wi lEohNe 3056 £ Cgﬁgﬂﬁlﬁ.ﬁﬁw Eh Vo I‘esTg%ge%ﬁkggl?QFo&%anpl .

subj ect of admnistration;”adm ni I on routé and
it is gersermdyyhakbeuttile 055060 oy/ ki hietyenei, gt .tpref epablferabouy 5- 460

/ kg bod i gh f, h | adnministratiqQon to adult patients as with
0 abat o5, vibr BRRSEHE ARG PL. BFePUB 5t OFODT RS b1l Prive. #XaR1Sd
1 N R COORTo# %ba) sXBbtitBeRt Ruch & €RORE Je.%iraﬂ-%kae) RO ~'RR5

RER1NROHI19~4 RO ~~RRS RSR1NR1lal RI90 R4 RS
substituent of the aforementioned "aliphatic hydrocarbon

group" exemplified for R!.

10 In the above-mentioned formula, the "aryl group" of
the "optionally substituted aryl group" represented by
R'® includes the aforementioned "aryl group (preferably
aryl group having 6 to 14 carbon atoms)" exemplified for
R'. The "aryl group" may have the same or different, 1

15 to 5, preferably 1 to 3, substituent(s) at substitutable
position(s). Examples of such substituent include those
similar to the substituent of the aforementioned "aryl
group" exemplified as R'.

R'® is particularly preferably C,;.s alkyl group

20 (preferably methyl); a phenyl group optionally
substituted by 1 to 3 C;.¢ alkyl group(s) (preferably
methyl).

First, compound (IV) and compound (V) are reacted in
the presence of an acid to give compound (VI). This

25 reaction is generally carried out in a solvent. Examples
of the solvent include alcohols (e.g., methanol, ethanol,
propanol, isopropanol, butanol, methoxyethanol and the
like), halogenated hydrocarbons (e.g., dichloromethane,
chloroform, 1,2-dichloroethane, 1,1,2,2-

30 tetrachloroethane and the like), aromatic hydrocarbons
(e.g., benzene, toluene, xylene, chlorobenzene,
nitrobenzene and the like), ethers (e.g., ethyl ether,
isopropyl ether, tetrahydrofuran, dioxane and the like),
nitriles (e.g., acetonitrile, piopionitrile and the

35 like), esters (methyl acetate, ethyl acetate and the
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1 NROR2019~4 R0 ~~RR5 Rs (XIV) (XVI) R19- H (XIl) reduction RLS02C
1 (xv) or halogenating agent (XVa) R2-OH (XVI1) (XVIII) wherein R19 is an
optional Iy substituted heterocyclic group containing nitrogen, which is
bonded via a s nitrogen atom is an optionally substituted hydrocarbon

group, Za ilstke hafBgetng ohtke: gTPeéﬁl heenpsoRede R $88 APk or

- O6QZR1 (Rldigo fRadebinnese abpyedr &l OUNBRASY FRQreSf €afSadef i ned above.
Wth regard to the "optionally substituted io heterocyclic group containing

ni trogen, \ﬂppﬁpPSlB¢QMmixamgarmumbgeﬂhﬁcﬁmlvepmeQanpﬁkbycﬁlaxHym
"heterocyclic ont.ai ni ng nitro . Which i.s bon vi.a a
nitrogen atht oﬁﬁg?ggg%&nﬁﬁqqqé b§ugh5 o f)?r@ﬁﬁ@?&?lﬁar% ti 8 h&tlel?%tycl iC
group cogtai ni naditiegenisycherss éxampmﬁaﬂoréahmbdab@d@ (d-gyrazolyl,
1,2,4triazol-1-yl, 1,2, 4-triazol-4-yl 2,3-triazol-1-yl, s

1,2, 3- tr|aﬂﬂe?l9lacﬂQM%ﬁﬁﬁp&99PC ﬁa#%mobugyync @§ﬁ¢n1dazol 1-yl,

ool o, o Rl BB R

1FLinidazo@@ﬁk@pysudﬁwnhqﬂaciﬂhlmqinﬂﬂdsﬁlbppymaaaudiyl and the i.o
like; a 5to 7- d non-aro tic te clic gro ontalnlng ni trogen
Such ag 1- SATRRDEPRE OMDi REERAFRA dotonbt kR) 4° PLATHR buBP g |Gk 49 g1

1- pi per agi r}wdrdsn@ma@mylaaﬁm m nyarxdbrcqm;oabdar) Fuwil fut heageligi n- 3yl

i mdazolidin-1-yl, imdazolin- g oxazolin-3-yl, 15 thiazolin- 3-y

oxazi n- 4- yIPhRPBAELE] I@@ldan%ln@h hej Keike} aBdpitdferkibky areavsesic Of

het er ocycl i up id t e I er
1i m dazol yltch%% rggg%ﬁq lst %?%zgﬁrﬁpgfgg}EZ %tr?c{ a%%?E?C R4 1s
ben2|nldaz@army¢uaadhyupﬁekerabdethe above-nenti oned "heterocycllc group

t t h bonded it t ond', h
o diiferant, 10 SRGREEoPToPsoRhe” Gnatd (HEnbRe dd UBSEFdidbl o

posi ti ongs)l- Fxaaghevadferdthes lbplelfeaibiypchugde e wabshtiwgnt of the
relative to compound (IV). The amount of acid to be used
is generally 1-30 equivalent(s), preferably 1-10
equivalent(s), relative to compound (V).
The reaction temperature is generally -10°C to 120°cC,
20 preferably -5°C to 90°cC.

The reaction time is generally 0.5 hour to 72 hours,
preferably 1 hour to 36 hours.

The compound (VI) can be also produced by reacting
compound (IV) with compound (VII) in the presence of a

25 base to give compound (VIII), and reacting the compound
(VIII) with ammonium acetate.

The reaction of compound (IV) and compound (VII) is
generally carried out in a solvent in the presence of a
base. This solvent may be any as long as it does not

30 inhibit the reaction and is exemplified by halogenated
hydrocarbons (e.g., dichloromethane, chloroform, 1,2-
dichloroethane, 1,1,2,2-tetrachloroethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene,
chlorobenzene, nitrobenzene and the like), ethers (e.qg.,

35 ethyl ether, isopropyl ether, tetrahydrofuran, dioxane

20



as aforenentioned "optionally substituted heterocyclic group” exenplified
as RL. R19 is particularly preferably 1-im dazolyl group optionally
substituted by 1 to 3 Cl_s al kyl group(s). Exanples of the "optionally

substituted hydrocarbqon 30 group”. represented by RZ inc¢lude the
aforenentio%%é tgﬁj%ﬁkﬁly E&B#i%ﬁﬁeﬂehgter@&AQQ%lBFééﬁw exenplified as
Rl and the bikgioR4 tisi Parihauledrd Y1 Peéf er aklpe(5_ h g referably
phenyl ) opt%ongﬂﬁy substituted by 1 to g Cl 6 éﬁgyﬁﬂa?g % % S E £835 First,
conpound (X¢thyanacedrgforindndxtihe akike pactdmedhyl fornagiivie conpound

(XI1r)y. Thig.r l.an, i,s_generally carried i.n,a solvent that does not
exert an a v%?gg%&&ﬁQﬁ§%@l§ﬁ’tﬁéﬁ%ﬁk% oﬁ?aﬁ?%*ﬂfp?age g@(ﬁl €base. s As
the bases thheseused verit$ hpagf oreermsdd onad ar @i PRa €f oaomEOURL (b¥) and

cyanam de conpound are nentioned. Al ternatively, conpound (XII) itself may
be used as BOHEsE A IRT 8Afe e N CRPPEART i@he N1 ndngh& adolvent t hat

does not exert a r i u t i e e, ethers
(e. g., ethyl e?ﬂ%r?ﬁgsgﬁﬁ%ﬁylPé%h%?%ﬂgg??hﬂ§%%§?&%§ﬁ?nﬁigégnzegﬁg'The

l'i ke), aronetiBebpgriceuivdnstdethy ldarehaene trtiduenkaminegnal-

chl or obenzeng i,t.r.obenzene, benzotrjfluoride and the |ike), )

N, N- di net hy??%}[?rgﬁil&é),pﬁ%pm‘ﬁ&lﬁﬁ’ SI{JTI?%RFIHS',I“O ég't%ﬂ'b?el\lgﬁé’t RSyt +6E) done
and the jbi kerengtientnoinesls (BE%E SPyeDasneyYy ik dBelel, NgR iGNt AAR Of
two or nore kinds thereof at an appropriate m Xing ratlo.the solvent is
particul ar | §h@r éikeabl \2 Hrabinpetad fpadbenae Tire- anpugeddtmconpound (X 1)

to b d LIy 1 ' (S) ly 1-5.equi ,
ol ati ve t d aEBENTa ks #0ed HIER EPL D) (o I RORERR.Y R L B RO B R
0.0110 equies$énn( Sprhnmdeeabhy @he 5l bkge) yakdkak) , m@sadehatd rex L de

d . Th t] ture | |1y 20C to 180C,
or o1 or abl y EOLIt 6 PRGELTHENT BRRECO 19 rreoPd LGl dreH 9 18em RAKLYB 20

hours. 3e Thedrogoaeownd (2hél Like)SWH@CERE N1QKELHEL QBelgaction to give
conmpound (XI'V). This reaction is generally carried out in a solvent that
does not exert dR@vaNeENthidkicpeBPedNichel YERLt ROA, a Pasr prebendsed a

reducing ageitger@rad y1e L SIUGLIY AN (5§ OF pPLFT Sy 1 P2l hydrides 32
equivalent(s), relative to compound (IV).
The reaction temperature is generally -30°C to 100°cC,

20 preferably -15°C to 60°C.

The reaction time is generally 15 minutes to 24
hours, preferably 0.5 hour to 12 hours.

The thus-obtained compound (VIII), after isolation
by a known method or as its reaction mixture, is reacted

25 with ammonium acetate to give compound (VI). This
reaction is carried out in a solvent. This solvent may
be any as long as it does not inhibit the reaction and
is exemplified by halogenated hydrocarbons (e.g.,
dichloromethane, chloroform, 1,2-dichloroethane,

30 1,1,2,2-tetrachloroethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene,
chlorobenzene, nitrobenzene and the like), ethers (e.g.,
ethyl ether, isopropyl ether, tetrahydrofuran, dioxane
and the like), nitriles (e.g., acetonitrile,

35 propionitrile and the like), esters (methyl acetate,
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such as al kali netal borohydride (e. g., sodium borohydride, |ithium
borohydride and the like) and the |ike; netal hydrogen conpl ex conpounds
such as lithium alum num hydri de, sodium di hydro-bis(2 s
nethoxyethoxy%gguninate and the like; organi,c tin conpounds such as

triphenyl tif r PGE T t7RY| ThE iR} angimeiistl oA BAMESane- and t he

like are !Js&ﬂneglxtl*&%%am&@, Y HAAB COURE®% iPPHAdE haugh a8, sodi um
di hydr o- bi s(2- net hoxyet hoxy) al um nate "and the like are to preferable . As
the sol ventThege &odyaruts eRayt ben usidrie Anflomdniceatohonhefrdastien, for

exanpl e, al ls.(e. anal ,_ et hangl . _pr.opanol ., .isoprqpanol ,

but anol , mﬁé%gygﬁﬁgﬁﬁ%%ﬁﬁgéﬂeg%Iaﬂ,a?%f885ﬁ§ﬁﬁjW@%%Bgagﬁ °1szfe. g.,
di chl or ogetweale, achlomefprive ds2ddiaghloreetrane,. 1rhe?, wedkt hacll arpesdane
and the Iike%, aromati ¢ hydrocarbons (e. g., benzene, toluene, xylene,

chl or obenz ,dnFPFéﬁ%H%%nef%ﬁdeﬁﬁ@ﬂ#%e),°§FH§N§Q¥§rg@?eéﬂﬁwaQﬁﬁer,

i sopr opyl ; r 0 a dijoxane z 1 h i

N, N- di et h%%ﬁghﬁgeﬁlﬁat%gal ??g alre u'sed&.) @Eggg ;%gllvﬁ%ré (r)rgy ttgleesuesed in
a conbi nat ivgakf aciwdsoramdr ehki pide vieharent ianedn saplropt samaynibe ngsedt i o.
The solventféi gﬁ fekgpl .aromatic hydrocarbons, particularly preferably
tol uene. as e a&&as %%ﬂperature is generally -20C to 150C, preferably
O-C to 190C. Therkieaghbant io® amméghamalddeBatbnubepd Q;ddaheyrs. Then,
compound (XI'V) is_reacted with _conpound (XV) or hal ogenating agent (Xva) to
gi ve conpofRPEXFLLY Jo % cP@H ABRA edel®) esPERICERAIOINILEXD) i ncl ude

nmet hanesul f i ( k) ord n yl chloride (tosyl
chloride), b n%%ﬁgégﬁﬁgﬁxﬁn%ﬁ¥%Fﬁ g éﬁgq%%%ﬁPpbg.%éggégpéble exanpl es of
hal ogenati ng agédtte (X¥ay tiimgl udemparenylre3si € hyeniede 1 Ihi ehgl Chrtai t&gocC,
phosphorus trigchloride, p orus tribrom de, phosphorus oxychl oride,
phosphorusEﬁgﬁE%EﬂPg?iégﬁghﬁotRQBP?Ke. This reaction is generally carried

out in assol ventTHédatedo@s oMwott BXE! i sage@ie{ BBy i Nb| waRG &8 £heoneaction,
s in the presence of a base. As the base, for exanple, tertiary am nes (e.
g., trimet RANS nePTefsdtaltant ne, Moumh 9| 44 heunNet hyl di i sopr opyl ami ne

N- net hyl nor phol igge a@ﬂu%h%ﬂﬂeﬁeﬁ?d a&emﬁbhql&mx?ﬁgr(sft%r PY¥519k58n by

pi coline, quinoline, 10 isoqulnoline, ani | i ne,
N, N- di et hylaarnovie aedhdee or ke, iglskaleageiah vaxdonae esifeusgd aodi um

hyd ' , dj o} [ b
and Che |1 a1 ahGaERATS, A S EThdo ARyt R ek BuF B R e fiRRl B g™ ©

triethybampreséhtsiaviadtdionsppaspyledli nes abHet B& dritkien @r gapeefierabi@r As
the solvent that does not exert an adverse_influence on the reaction, for

exanpl e, h&ATRYEHALRE FPIRBRPohd) (EY J-aHkEkp&iGTetHunkhec REGSHES ¢
1, 2di chl or et hangasé. 1, @nd- IRIdRLPL eheetrang ang-hhky1idi®on aPeAERTRIH C

hydr ocarbons (e. g., benzene, toluene, xylene, chlordbenzene, nitrobenzene
and the |i k&Y kehthesee under evhjrheidrmpousgdpl¥FAI et her produced or

t et rahydr of ur i nd At Lk es fate t hyl
acetate anﬁ"ﬂig??kg)éﬁgﬁéﬁt heA%]i Itllaé a?ésgéehﬁ{%éeggkgé}pvlgn ls&?m)f/o%e t)zﬁse used
in a conbi ndonioh bedow abrehki pompche@of{ I8Y) antdpprypnamtielen xi ng
ratio. The solvent .is preferably aromatic hydrocarbons or ethers,

parti cul ar SR _HBEY t“cﬁeifgne or tetrahydrofuran. The anmount of conpound

(XV) or hal ogenalddwr @988t 30 the/apré8eche Ushfentiganerddy 1-5
equi val ents) relative to conpound (XIV). The anmount of the base to be used

i s gener al [Af ¥ emeDtéqniadl eerpayndpreRreseytedl by die vareauls) (F%l ative
52 conpound (% Vda18S t iG dSACHh AP G AL UEEMLE iR 8 | ¥e 28t d30C
30 to as compound (IX)] and compound (II) are reacted in
the presence of an acid to give a compound represented
" by the aforementioned formula (X) or a salt thereof
[hereinafter sometimes to be referred to as compound
(X)1.

35 In the present specification, compound (X) wherein
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preferably O-C to 100C. The reaction tinme is generally 5 mnutes to 20
hours. Furthernore, conpound (XVlI) and conpound (XVIl) are reacted to give
conmpound (XVI11). s This reaction is generally carried out in a solvent

t hat does ngt .exer ;adyerse influence on the reaction, in the esence
of a base. r]3951tshe'g'§(8)$gen?i{t haf 86e n ‘ge#’oé(r‘? JadlRY S ﬁﬁlffetrﬁg oh®t he
reaction, fqu @@ﬁgahgd hatopenated i o hydrocarbons (e. g., dichloronethane,

chloroform 1,2 dichloroethane, 1,1,2,2-tetrachl oroethane and the |ike),
aromati ¢ hydrocd¥bohBe(acig tdreehged dlaternehigyrerst idn or bheseene,

ni trobenze d | 4 e : I | SQpr r,
tetrahydro%ﬁéﬁ?l%?gfghgag;gﬁ% %Eg%%WéSFlgb%éﬂﬁﬁ%§g%%ﬁi§g,%%ﬂpéﬁﬁg

di net hyl acetlm aled diomgicurid sULf¢xiade amsint henkidke arfe ttengé pnedwibBiese
sol vents na Qi used in %fcongination of tro ir nore ki nds hhereof at an
appr opri at & M%F n§* PaPitS LSHRP SBI vEATE GXC hr 8F é¥aki iyt an bkt FE IRFdrdt at Bons
or ethers, peparhbiel.arly preferably toluene or tetrahydrofuran. As the
base, those used for the aforenentioned reaction of conpound (Xla) and
conpound (XI1) &Helgrehereid@n The gabene ldly exrhropdcoviouinl & X¥PILy earid.

base to be [ e - 10 .eguy e S ref erahl. -

equi val ent (s ?@gggt ;B\J/"gﬁ-‘lt’hoé ?%)ér)r%géﬁg.f (J%Jj)".yg%'hgh%g)aect ’B%m?éﬁgé%fﬁ%ri S
gener al by -30€C 4 fotbdEn tuimied abkyctlit® tof 126f@poliirl r enyt had idoipd®nd
generally 30 minutes to 20 30 hours . In this reaction, the use of a

phase- t r ansfier) catHt ySPREPFASS S phBPePSHit $DrbBr 8563 MPY Heer BEEd &F As

the phase-ty afisf @&neat abyst .sdBfeL¥aNB! §,réﬁf§swyh%mmm&al oride,
t et rabut yl ammoni um chl ori de, 3s tetrabufyl anmoni um bromde,

benzyl t ri ettydzeedrbam,3Parchtolagdy agfesakiydidiahioaametihanehl ori de
preferable The Hou8BRY of ddESSwplOLIEY Yo SPHNER pe ThEhet iy ¢,

pref erabl e. The "anoun the p ransfer’ ca
exanpl e1s ganed @l équvaQert s} vplreflex)als By all i-8e elqu inearpentds( XVl ) . The

conmpound (XVI11).can _be al so produced by subjecting conpqund (XI.V) and
combound ( RAY3LHEENE B amIRP TRdct £5 endlie RouBE 53 RIS ehd Fon B
general |y gajdd eflsogbnletaA 5p! v el 3oh@lqultes ) Bat (¥4e tpAlradyense g K Lluence

on the reaction, in"the presence of an organic phosphorus conpolund and an
el ectrophi I1d gguivaleatient, thalagdee for exBPPE dd®Yse is influence on

the reaction, f ‘;lrheexlaggégi]ptnhet%@é%}?ﬁ'{:ﬁrﬁeh%tncgorgggt?éﬂ Lt%h?e aglyer £¢

i nfl uence, which are use or t orementi oned reaction conpoun& (XV1)
and conpoursan(eX\d $) thase ot | theda £As dénfen vigaridc yEwsphbonus fconpound, for

cxar o, 2% dd IR IO Nesn oL YLAsPhl ne and the T1ke are -
di i sopropyl azodilcardenpband (@godikasbemytlaidiedpeanziee exuhitfe |ike are
nentloned'isolated by a known method such as concentration,
changing of liquid properties, solvent extraction,
25 crystallization and the like. Recrystallization affords
a compound having a higher purity.

The compound (IX) to be used as a starting material
in the above-mentioned production method can be produced,
for example, by reacting compound (IV) with a cyanamide

30 compound represented by the formula: R'®CN [the symbol in
the formula is as defined above] in the presence of a
base.

As the base, for example, tertiary amines (e.g.,
trimethylamine, triethylamine, tributylamine, N-

35 ethyldiisopropylamine, N-methylmorpholine and the like),

23



as The anount of each of the organic phosphorus conpound and el ectrophile
to be used is, for exanple, generally 1-5 equivalents) relative to conpound
(XI'V). The reaction tenperature is generally -50C to 150C, preferably -10C

to 120C. 30 The_reaction tinf is generally 30 m.,nutes to 20 hours. The

af orenent i oari’é%m%ér‘rﬁo&‘fﬂs“?% Fyg '(’XIR?)’{”E;/(W)' BAF AR Fr) WARPe s |y

i sol at ed byi Sodinn 1TRL0dY SHCA i d% tARACLRE 1 2hieQN N ANANgE BY yafa i Ok &
properties, 35 solvent extraction, crystallization and thelike. 36
Recryst al | ia%di Bheaflfifieds aatbapdumetili agrhomagias p&rgty. SHskiwonpounds
(XI11), (X | e h ction.wthaout

i sol ati on. %ﬁgg?é§é€%§g§%€fi %iééééﬂﬁdﬁégﬁﬁ?éﬁgfmé%?ﬁ?%r&%ﬁ&?%ﬁgﬁ’

product i en et 2punf camiyporede (Xh ame copeynda@kdll )mesy Lf ngxa:ﬁfdlésv\/i th
an acid or base in the sanme manner as with the aforenenti oned conpound (1)

and the |iKe®-¥or BRSFARTEECRY EFBSEBMENTS @f L7ME NWAANTH &R, TIFS It et
i nvention iy expkabeednd mée1dreyi | dcihe h@llomi Doby iy ofe .F%afm' es

and Reference Exanples. It is needless to say that the present inv ntionis
not |imtedWWashasa dexiptestokidderargd@subxaethoxidée: hgbdium

2-(4-(4-chl | ) -.2- px0- 4- oxazal i.n; 5yl ) pr.opi onate To sal ution, of
4- ( 4-chl oroe%‘%’%??&‘z-s%@?lmona 2SNt 7 5%85‘) ST bR BRRAAS @1%383 i)
was added dropwisRegoadmd Sihé ULLReacirte (U488 .0) pHRddcU IGEr TRP| BNG adli Not

hi gher than 10C. Then nethy] acrylate (731 nL) was added at not hi gher than
10C, and t Re%R Lt atboxdsla ak@nPsBE At @n ice-bath and stirred at room zs

tenperature for @hfla V8LER iGh %L%e%§aqqchcé‘ﬁgﬂedi %%C@OJBI'; "8 gbl%tnt

hi gher than 20C. The precipitated Trystals re collected tration and
washed succdss$ vebyventh may ageecsny sctli Lombydsogenciodonavt, iwdtigrit

el or ophenyE 2 688 205 BT he seleTs bl Lo BY( OLPRPYS §Pefld rmo)

Recryst ab| izt h omo L1, omteirhepl pgaypea el or 1 86prepusicl 5. bikament,al anal ysis

value for C13H1zCINO4 Calculated; C_. 55.43; H, 4.29; N, 4.97 35 Found: C,

55. 23: H,:ﬂgﬁﬂo§ye§pégq§7and the 'like), halogenated hydrocarbons
(e.g., dichloromethane, chloroform, 1,2-dichloroethane,
1,1,2,2-tetrachloroethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene,

20 chlorobenzene, nitrobenzene, benzotrifluoride and the
like), ethers (e.g., ethyl ether, isopropyl ether,
tetrahydrofuran, dioxane and the like), nitriles (e.q.,
acetonitrile, propionitrile and the like), esters
(methyl acetate, ethyl acetate and the like) and the

25 like. These solvents may be used in a combination of two
or more kinds thereof at an appropriate mixing ratio.

The solvent is preferably alcohol.
The amount of the cyanamide compound to be used is
generally 1-10 equivalent(s), preferably 1-5

30 equivalent(s), relative to compound (IV).

The amount of the base to be used is generally 0.01-
10 equivalent(s), preferably 0.1-5 equivalent(s),
relative to compound (IV).

The reaction temperature is generally =50°C to 150°C,

35 preferably -20°C to 120c°cC.
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NVR(CDC13): 2.70(2H, t, J=7.0Hz), 2.98(2H, t, J=7.0Hz), 3.65(3H, s),
7.42(5H, s), 10.37(1.H, s) Exanple 2

4- (4- Phenyl - 2- oxo- 4- oxazol i n-5-yl ) - 4- phenyl - 2-but anone s To a sol uti on of
4- phenyl - 2- oxo- 4- oxazol ine (1.61 g) ,and benzal acetone (1.46 g) in
acetonitrile (de}ﬁ)r?\égtér@d’ed'-ﬁ?%p&ﬁséer?@c%%ﬁullﬁoﬁﬁlél"é'él‘-% 0.94 g).

After stirr{d\gr&hepeltralnacth i §tyr ¢ Ry rOOM eﬁg%rlaslh_ure for 30 mn, water
was added, and the nmixture was extracted with ~o et] yl acetate. The extract

was washed wit h Tiee ethugedodrticsich€dphSompouat ¢ h¥) sobfdmr waso baspomatied.
The residue bj ed. to silic el co]l um chrqmat ogr aphy and el uted
with hexané: é?ri@ﬁﬂalg%%a Oec1 (T? 1?.5 ‘T‘%‘gsroeﬁ/%%f‘oﬂag‘l a‘b’iﬁ at ég. Ylsedd as
Crystall szaiionst aeming inkops PPNl Ediertgaveext step.

4- (4- phenyl - 2- 0x0- 4- oxazol i n- 5236” 4- phenyl - 2- but anone @&2. 65 %; xi el d 86. 30
. Recrystal | i zatWsP ¢ 8RPeMRshol T haveoreioam ds6IE) ys CAMPOUREn ATl /

anal ysis v C , at.ga . 4 ; g\ .

Found: ¢, T4 Sha L) oSN ¢ AT AT g, i AS
J=17.7 and can@eynd3udfd Hoddthé=pFrocdwmrmdi8ndbitep 4 H7¢dpoddd J=8B) 4Joand
6. OHz), 7.21-7.50(10H ,_10.10(1H, s) Example 3 2s Met hyl )
2-(4-(4-ch|cc9r“b%%‘é{%é| [ IX)02E 9 BREFG] icr‘fz“ﬁgﬁ')‘ naﬁpﬂ&%fléyfng on the kind
4-(, 4- (4o CIE Olfl@@hgﬂb|s)t-i3;1%&t4e9éﬁt?1|jjﬂ§e<ﬁ3a98v®, afeyehly! raeylate
(1.52 nL) were dissolved in nmethanol (15 nl), and a solution (0.30 nL) of
28~ sodi umSfekthoxite 3@ @®e) ThifefRdsbimawsbadaad. arhelobganfedtm xture

was stirre 1 flux sfor 0 nt. . at under
reduced pr gjsdéguér 2{,5%0 &glnlehg(tzitﬁf) g%%&%rgré¥§1&§{\%§mﬁfgg%%§ 1(:%3, t he
resi due andndmeganituaeives suchr ed atydmwoohlemper ataurd, flydiolb.r Shiec

m xture was 3s,cooled to not hi ?ger t S~C and,, after stirri.ng for 1 38
h, the pre@$hdatRECEPINAS eF8  c SRRt b§ it Mt ohS afdAashed

successiyelgn M dhivakei d Zindlihand ikeopr@Pyhnethalc i@ sbdh Ahke gmwial s
were dried under reduced. pressure at 50C tO give the title s conpound

(2.85 g; yidslifl66206tds P d pukpié laopaagetichachivR ded Btarichadpkdduct
was identifi; I lkt h a,af: £t h ugd ;opt al nje 1.
Exanpl e 4 gl%igo%cll-%gﬁerﬁﬁlﬁfgﬁg)?g}p 'eﬁtﬁ?ézr?gxgg fagxgéz%??ﬁ}e&i:gém’

4- Phenyl - 2m@dotal- agarol i pret ¢ Lueh egpu bfwein benaa iatet nréh@heddu Y¥Fondce acid,
di ssolved in acetonitrile (20 ) nd ,net esulfanj.c acid (0.96 nm) was
added. Theboeﬁ}za‘? %ﬁu%fftrﬂﬁ(a ] JIST&S?P?r g_‘cileatffgfﬁm F‘Sr}ﬁie‘rcaﬁﬂ%n o194 and
wat er (100 sdgh ansl atbwylrticetad €d( 10Qudamier &cid addedkiée Lhgereanid on

m xture. The organic layer was separated, washed twice with water (50 nL),
and concenti®$t et KiRder VPEBULDE RRE3UPED GARRAUBA 48| ¢ Skt ands. MYe

obt ai ned oijey EIWFERREE WoS £UBLEE! BA sl 15y | 4 CRoA%e nt0l dHH1 CRERTRIPLIT aphy
and eluted with n 20 hexane-ethyl acetate (1:1). The sol vent was evapor at ed

and isopropyl ef@n (zomppyngad Taddecdompoutnal obt &) nedosipopslibsT &lde to
o Ton o YSLAGEAOT 39 "SI R, S RSt A gTREGati g Tor 2

h. The crystals were'col dtion an I 'sopropyl zs
ether (29 riompeougdvesele fidd | €heoppodut { 2oH5sgepyicd d@bp3QAnds (W) ter
crystals. Elenental analysis val uglii];or C19H1, NO3 Cal cul ated: C, 74.25

H 558 . NCATROUBH,AGR)C ke Kac Ldics cpRpoRidssdepending on the Kind

of the substituent exemplified above, they may form a
salt with a base. This salt with a base may be any as
long as it does not inhibit the reaction and is

30 exemplified by salt with inorganic base, salt with
organic base, salt with basic amino acid and the 1like.
Preferable examples of the salt with inorganic base
include alkali metal salts such as sodium salt,
potassium salt and the like; alkaline earth metal salts

35 such as calcium salt, magnesium salt and the like;
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30 NVR(CDC13): 2.16 (3H, s), 3.02(1H, dd, J=17.7 and 6.0OHz), 3.34(1H dd,
J=17.7 and 8.4Hz), 4.67(1H, dd, J= 8.4 and 6. CHz), 7.21-7.50(10H m,
10.10(1H, s). Exanple 5 Methyl 2-(4-(4-methoxyphenyl)-2-o0xo0-4-oxazolin-535
yl ) pr opi onat

39 4- (4- Met h h [)-2- -4- [ 1.00 , t hyl
acryl ate (O‘?‘gﬁmf‘rﬂ)““\/va{ald?SSﬁﬁé\ég‘Jﬁﬁ'}/t%?ﬁEgg%@ZG%ﬂ?)th]!ﬁg?bgPBHfte?"-l)afhfgri )ée

etherate (leRdmphksass agiledsalke iR Hedalivd WAsdasnhedied 40/ 99C and

after s stirring for 2 h, the solvent was concentrated under reduced
pressure t ovgthetadnstihy bapsngncdr iehpbamimed @yyidabstanpciecahsne,

subj ected t N co romat ography..and eluted.with
nijhlexane- et%@ﬁbggg{%é‘ﬁgle(’l:#?gg?%g‘ogoa}%ﬁ?’\?vg%le gb%’?%i‘alalgﬁd t he obtai ned
oil io was dtygtabhesgd dmbneet Ngnol-dibenegnytigihenedl@milne wWasd agded and

the m xture, was stirred at not higher than 5~C for 1 h., The crystals were

col I ect ed by kertrBEPESTARL SR RaBPHeSh S Soph8pFR 1dt ekth obgrie @mingt| e
conpound ( Oi nYl ki te Cr o kﬁﬁﬁﬂ%

anal ysi s vgallﬁgdf 3pﬁé?$1§&§&ﬁlﬁ%%¥@%&§8'6}%}%5ggng , D. g%nﬁound:
C, 60.38 ; H/Be2bikeN, 4Wd@&n NNR¢ CDEL3)ined] G8ompend, ik=7a 7#&)t,2.i97@Ay t,
jzg ;ﬁg 1gzégﬁﬁesi‘)sged3£§%r£r?e'v§q£% £>§2/H’a %’onJv:eBﬁtle_icZ)%hlrm?’eBthzc())dg2H’ d,
2- (4- (4-1ehl or ophety| ¢oRpwrdt- OKBZ ! afrdd)d b ORhENL btained by th
4-(4-(4fChIorophenyl)?2-oxo-4-g§azgline (B}gpg) magx?schisgé?Sed ﬁh ©

net hanol ( PFAEYCEAPIMmeSRodcP e (Are8ent) iakentienhprenivief el 1asnl)
wer e added., T, i;ned; m : irred w r d the
sol vent vvasa co ggﬁrte?:al'%: rgan%%#déraé uce?%#egsgﬂg%icg%ég%gﬁgl p%ghrﬂ@and

i sopropyl etweh é28lam )agwnte Addedremitdindedlabmbesiraswdesaldidvwetl 1w, st and
at room tenperature qvernigh n o] t {.. hi gher than 5~C and
stirred fopp rh.éx‘?fll‘g r’ecnﬂ}%l'%‘é?égz r sfaf‘lgggg/gw gﬂ%cg@g E‘}%lef ir}IJt%?%ti on and
washed wst hangophepiliked herrd® gkympliles tiid eogarBAendid2i Sdtdveyi el d
65.0%). 3s Exanple 7 40 )

4- Chl or opheét§F< 51 PedmdtthyIE 32 00833983 X dnobe- pradised using |

4- (4-(4-Chl 1) s fA- j 0,9) 42 = ep-.2- 0.75
1) were dieap et N et hansl LSBT LA a8 o PERL B s
added. The an&tafeosdiayg stdrthe wethhaodftaxbtomers inndtiebedast ican whet ure
was concent u r..reduced pressur Lsopropyl ether (20 was
added to alé%éwﬁggygtgglclqlgba%fogp 'F%éic-rgf;—s ?%h%air%é: c%lﬁje%f’garbf}‘q‘ﬁ%% ation
and washbed wi t h Fsoperpmb let,hasy t subljee tiiigy tédhpoaadpquner { lo#4 g; i0
yield 79.7%) as pale-yellowbrown crystals. Elenental analysis value for
C1aH14N03CE R RliRg: 4&) &P 1halogenafionNrsagEiqund: NP : H 5. 04
; N, 5.02. NMY£PEdAredl ¥/ (Bt dordm@.OHz), 2.17(3H m), 2.71(1H zs dd,
J=17.9 and 6.3 Hz), 2.96(1H, dd, J=17.9 and 7.6 Hz), 3.51-3.58(1H, m,
7.43-7.51(4H, n), 10.25(1H, s). Exanple §

wherein X is a halogen atom, and other symbols are as
25 defined above, or a salt thereof, can be produced.
The halogen atom represented by X is exemplified by
fluorine, chlorine, bromine and the like.
The halogenation reaction of compound (III) is
generally carried out in a solvent that does not exert
30 an adverse influence on the reaction, in the presence of

a halogenating agent. Alternatively, an excess
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Met hyl 2-am no- 4- (4-chl orophenyl ) - 5- oxazol epropi onate To a sol uti on of

2- am no- 4- (4-chl orophenyl ) oxazol e zo (584 ng) and nethyl acrylate (0.81 nlL)
in dichloronmethane (5.8 nL) was added dropw se titaniumtetrachl oride
(Tid4) (0.99 nL) under ice-cooling. The obtained mxture was allowed to

warmto rodtftRAPBRELR% 4R St PAYedS HS8h2STRe SVIVRRAE -was evapor at ed
and zs water wasrpdlded1be el 116§ d48ntThes r@%éﬂ%gig&%c?)ﬁ*/ggﬁggp\ﬁo%§t hy
W ried ( 04

acetate, and the extract "was was ed th water a e The
sol vent waLxxahbeatide arphespheevisdde iwllorysiteal Iphresiphoomsi sopr opyl

t her et hyl 209, ny;, yield,51.30 .. R tallization 30 f
Csopropy! BEr G ERPE LA Kt Saba Enie 1S CERSRRASER ol Bt e
crystal ss Hredrethal 1dkal ysiof vieth éigefl 0p hSkPii SiNed NoQgy Bal sl @b eds C, 55. 62 ;

H 4.67 ;: N 9.98. Found: C ,55.48 ; H 4.52 : N, 10.00. 35 NVR(CDC13): 2.67(2H,
J=7. 8Hz)PTRE@BRDLE «t | J=7.8Hz), 41 3.68(3H, s), 4.69(2H, bs), 7.36(2H,

t,
d, J=8.6Hz), 7-%@:’%qtgun{:%fm#ﬂeEﬁ?%@%%%@%%gent to be used is

2- (4- (4-chl oropheny 2- 0X0- 4- oxaz nat e
4- (4- Chl or gpiTeawa ) 12- Axd-U-axazvhileat((5 V0 prefes ahispedd2d in acetonitrile

15 mM) in a reaction vesse and the gas in the _reaction vessel was
gubsti%u;equﬁvﬁiépﬁﬁgnﬁﬁiét*ﬁs &xﬁ%ﬂﬁ#gﬂgpé$ﬁ%%raas Xooled and to

conc. sybfuric a@ . B3 18k n@st RatedodisOpiiSeeRbr21@mC adhepsaet hyl
acrylate (4.41 g) was added dropwi se at 2-3~C. The obtained m xture was

stirred at IFOEBORNESr oD Fhe aheafEiRinol LeUsekRIPAS RRibAIeRgpEde at

2225~C. Aft ' ter,was | at 53-8-C -1s Th _

preci pi t at eh((? %lfél)(g%g gnv?/evﬁe&b%f [ egfa" ggﬁ%y:%:ﬁ?%gﬁ iedn,c%mg%’f?%gb?\nmt' helv(/azt er (25
m), 1$ aqukicisleodetimamedr ohehedr, Bortatter {@Bblarpetbmee 428 whe dnike),

di i sopropyl_.et her &25 m ), ,and.dried under reduced pressure at 40C for 7 h

to give th€ 11952 EBndoundy .%Zeﬁﬁﬁﬁ%ﬂ%F9@F28y o Pl e-red white

crystal 35 EevmdiRydPolRidd, dioxane and the like), nitriles (e.g.,
3-[2-0x0-4-(4-trifluoronethyl phenyl)-4-oxazolin5-yl]propionate A mXxture of
4- (4-trifl GGOrRRAYEpAEnyIDEPP bRBESIdAE And1bhe d)ikeet hgBtaEsyl ate (8. 10
g), boron trj i i I oo Tpse] 6 e ol (,50, L)
was stirre dﬁ%tﬂf%eggfﬁgﬁéﬁ%eer@?g?l 3)% for@% %ﬁdTﬁéﬂ% eact | E)h %lg)% l?r%c\:/vas
concent r at &y durlc avbred (€ oJ i cebdenateare ( 2001luehe , They bemej pi tated solid

|| ect fil ti . hed wi t,h t .and air-dri
Roorvot o | CIhTRePehERREL o oEoBERRER A" [ HaBBRE i TN GLl a8 she
conmpoundo ad ifkad e; ypykawiprd samdr yhkalls Ket. &0e guszds) . THRIdd Ngo POEAL'S

156- 157C. Exanpl e 11 35 Met hyl _ _ ,
3-[ 2- oxo- 47@¥ PR _4FEAl dlophetYPPinadiofh| 9h- twgoor more kinds

thereof at an appropriate mixing ratio. The solvent is
preferably pyridine.
The reaction temperature is generally 20°C to 180°cC,
25 preferably 50eC-130°cC.
The reaction time is generally 30 minutes to 20
hours.
The compound (X) is halogenated by, for example,
conducting a Sandmeyer reaction known per se, namely
30 substitution of diazo group for halogen after
diazotization reaction.
The diazotization reaction is generally carried out
using a diazotizing agent. As the diazotizing agent, for
example, nitrites (e.g., nitrous acid, sodium nitrite

35 and the like), alkyl nitrites (e.g., ethyl nitrite,
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yl ] propi onate A m xture of 4-(3',4'-dichlorophenyl)-2-oxazol one (8.9 ),
met hyl acrylate (13.2 g), boron trifluoride diethyl ether conplex (8.5 g)
and toluene (100 nm.) was s stirred with heating under reflux for 12 h. The
reaction m xture was concentrated and poured into iced water (500 nmL). The

preC|p|tat@@Qﬁﬂ|HlﬁéétébHﬁﬂX%dnbﬁﬁ%QQ¢a%?%ﬂmyﬁaﬁﬁﬁf¥ﬁ?haﬁét&h%md
air-dried 40,01 veshechid 118 Q@Q@ngs%ﬁ:l crysf ahgaf i n]e IF)T% \s/vyprlsm

Recrystalllzatlon 1o fromet acet at e- hexane gave pa
crystal s. imlltidey puchtasunhﬂﬁﬁéylaakﬂarméeExadphhd_11ke can be

4- (4- Chl h 4- | T
4- ghloroogo%ﬁiaééﬁécg?@Bﬁe%ﬁEﬁ%@ngg if l?ﬁﬁ%&%ﬁﬂﬁlaﬂﬁﬁﬁet?3bf5 g) and

i sopropanoly dekb %) gwas d%xd srenw qe-lapqﬁwa@ceqlx(ﬁ;ﬁﬁeﬂi at 50C. The
obt ai ned m xture mas stirred at 50C for 5 h and water (34 nL) was added.

The preci pittedtadel €y §Palcompeendoll Kact edhigy diazehirdng AgerMashed with

wat er and .00y her, t

4-(4-ch|or%bhefﬁéﬂ@&oxo jﬂ%%%o Pﬁg %ﬁ:ﬁ?%ﬁygigﬁ§%ﬁ$%.andNﬁﬁFU&i&dB):
7.50(2H, d, J BﬂHQQSuBsﬁataﬂlah JE£8dhkizp, gk 1Eprshalblgea®(isl, o

Ref er ence le 2 2s 4-Ph | - 2-0x0-4-0xazoline In the same manner as in
Ref er ence Eﬁéﬁ%%@ CagE ig quﬁﬁo@n@ %eBBtﬁgﬁéd 4362 Qo4 KFTt an

NNR(QUH§)adbé@gékﬁnihuéﬁégs3n4ﬂﬁ§Hréﬁc€§%ﬁre&ﬁeﬂﬁﬁﬂﬁ%ésén%% of

2- Ami no- 4- (4- chl orophenyl ) oxazol e To a m xture of
4- chl or o- 2'(dhy dteRpatehagelnect 11106 diydegahdeirds (8204 gF and net hanol

(170 L) i Adfiedy s PuICes 285 SERLUBITRIA0KL de cundey, d &e-6ggli ng. The

obt ai ned ture wasal 'owed 1o mar enper Ure~and ‘stirred for
2 h. Water (34 mhe vasppddetialdilie amdbéhasnddimelmaempdfdmteﬂampub,ethw

acetate. The extr washed th water and the solvent was e 0 ated
e Pee dub Rt E) bRl p ey | PoRBat Bh e AR R A SPAL S a6

with ethyl cagiedt erphepharg {de 2) cbpp@dirver  Nepkbhli aecorwp?é i ellow
crystals (2%g§; F%e?d 14. 60 . egrgg?ijﬁfzgtlon %ron1e riD)
acet at e- n- A@stir gadeP%ﬁlkwﬁ%rysT ESCQHRﬁﬁwﬁ&ltaﬁﬂ)kﬁsuﬁaﬁuémQﬁﬂdesl

COH7C1NzO 9.

3.61: N, 1%5%%@?%&/%0 523595’961" 7%{‘}% Qb%s) N’"]‘%ﬁ? ﬁa(}y:"o’!ig]g 8H‘z’)°?’%?e 65(2H
d, J=8.5HzpxiA<H24dd, the Reflez encEhé&xampuatd diettlye copper halide,

2-chl oro-4-(4- chloro n 5- oxazol epropionate is To a m xture._qf nethyl
4- (4-chl orSEﬂﬁ’(ﬂﬁﬁ) % Gy&’)&(acz%ﬁ’?ﬁg 5: q'gptr%a}é\?eu(s% e g?eﬁﬁﬁa&ﬁ'é’sphorus
oxychl opé daplcld900 Mbp 1wa® asiesr p¥gudiviza dBps P i)l adnidrd heo M winct VS
stirred at 90C for 8 h and allowed to stand overnight at roomtenperature.

A sol ution (&t-ai ned 20 by diluting the obtained mixture with acetonitrile

(2471 M) was agdedt s OBy 8 kO €T AbBIAIE)efdr BOBnNsGEr 4baN 35C

Then water (4119 nlL) was ad and the precipitated cryst were col |l ected
by filtratiiof uenteeonh&hd tfeacbipound qB80Sxamgleyi el kzo®e 180 (e.g.,

methanol, ethanol, propanol, isopropanol, butanol,

25 methoxyethanol and the like), ethers (e.g., ethyl ether,
isopropyl ether, tetrahydrofuran, dioxane and the like),
acetone, dimethyl sulfoxide, phosphoric acid, acetic
acid, water and the like are mentioned. These solvents
may be used in a combination of two or more kinds

30 thereof at an appropriate mixing ratio.

The reaction temperature is generally about -50°C to
200°C, preferably about -20°C to 150°C.

The reaction time is generally 30 minutes to 20
hours.

35 The compound (XI) thus obtained can be easily
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25 NVR(CDC13): 2.74 (2H, t, J=7.8Hz), 3.19(2H, t, J=7.8Hz), 3.69(3H,
s),7.37-7.42(2H, m, 7.56-7.60(2H m Reference Exanple 5 Methyl
4- (4-chl orophenyl) - 2- ( 2- et hyI i m dazol - 1-yl ) - 50xazol epropi onate 30 A

m xture of net hl or 4 chI heny| ) - 5oxazol epr opi onate (805.4 qg),
o et iyl § iR ke B % Ko R G Rethy L R A QR TEA L Phas. ot fr ed
at 110C f orcirfadg 2Ag w&te_rlq/@ﬁdaggaget&ité@ OBbakeft RXEHR8L it M xture
was extracted wth ethyl acetate and the extract 3s was washed with 5~

brine. The msﬁé@ilmgt@mpom@eah@ndme (Re¢eyséeildde atatodi sgdlowsts i n
et hyl acetaa\ ‘{‘S“}jgg’&nﬁt)“] hgahl glernog-\‘gpiﬁge (4832 nL) was added at 30C.
a

The preci pi cryst 1e”co ecte I"trati on and washed with

et hyl acetat e- n]hepttla@e (:és&)nﬂ oslgem‘-:ficramdn;Ieompmmmd(ﬁ;wwﬁegem el d:
77. 20. NI\/R(RQDC13) 2. 81( 5H, 3.27(2H, t, J=7.6Hz), 3.70(3H, s),
7.00(1H, dRJ3S ﬂ%‘?OR7 (! 7la5e§HderF)ln 162b9V6e( 22Y peREPEEEIRE Exanpl e
6 10 4-(4- quéppggny_b) P (@b%gﬁg&ygrﬁ@/%) 2-(2met hyl i m dazol - 1-yl ) oxazol e
To a solution of nethyl 4-(4-chlorophenyl’)-2-(2

met hyl i mi dazol - I*hg )cGmpguad e(pﬁbblbhauge(fmh %S gani paeciueher (Thé6 n) was
added dropw_se Lum bis xyet hox | um num de (70~ tol uene
sol ution, %‘%?aﬁ&s tr(ztr]@%% g‘nosf[é?b%%?%ﬁs orT %g kr'éfgcu on m xture
was addes dopil S€a tQonaguaniig. Rmbglhlre:;sﬁﬁﬁobétuﬁb adpp,m) at not

hi gher than 10C and the precipitated crystals were col ect ed by flltratlon
The zo obt AHEPRRYEValAn et Benddti®) wPRR Pe- pEeABFed i+ BRE Watakpland

dried undergy r h i re of
et hyl acetate 17gng)%%ﬁgkﬁ§g%r§§§%% Qﬁgf@? 82%§ﬁ§?g§ﬂ% Pﬁg §L§%3n5|on was
stirred at roomThehpeempanadf er\BIhI)Thesotameedrca3f$tem smwexenguth a
collected by filtration t ve the.title conmpound,h (509 ield: 7
R cocrs) Phgpd681b83 £ VBB rariie” SEPRERRT it dye| S arld P01,
}Q, fJ =6. erZ)é:,Xheﬁ lBB(c%Handl fbitm birg) into3% pré&H3Ha tilon 7sx§3h7a§6(t%|ﬂolé1ﬁs 30
ef erence a e
4- (4- Chl or 6’6\%?1%?52 R IRK PR Fi aaflmthf ylr}ksl(ga(nzr@ hfg/iisﬁéhroxy) propyl ) ox

azole To a 3{iM{ Q@e?@d to a mammal mouse

4- (4-chl or opheny I) 5- (3hydr oxypropyl) - 2 (gz rret hyI i m dazol - i- yI )oxazol e (509
g), 3s tri étaﬂgplatn ndog254.28 mYovaneo| Jeres¢ 40P2gnl mamkedded 431e

dr opw se trka@)esulfonyl chloride (136.4 nmL) at not higher than 10C. Ten
m nutes | ater, ©O-cresol (248.0 nlL) and tetrabutyl amoni um broni de (25.8 g)
wer e added to t hehidbd atheddoiset W adtlpauna U(txvommf) NMa@H. € 22 5Fe g nidd ngy
wat er (1018 otg [D rtherqu: 3 The m xture heated under reflux for
1 h. After %b ‘?%gsu HE tol ‘F‘é?éﬁt\ﬁa?st’s%‘bara FRETASHER WAH-EN

aqueous Na@rcotméi 0Rke40%bile¥arp1and 't&eﬂswgbhe‘%alawe&)yéuwa@ ol ution.

The sol vent was evaporated and the obtained io crystals were recrystal lized
from et han&I00aef kgobern g glat ¢ hereifig rakbypabed t 5951 80 gmgyike dody . 20

a.06(2h, 1B pfolcEoen Draf R Sl aPich hiadn e ot ants

J=1. 7H2}5 Wiltih 7di1¥b@Hes, wherein the dose is preferably given once

to 3 times a day.
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ism, 7.33-7.36(2H, m, 7.41 (1H, d, J=1.6H2), 7.597.62(2H, m El enental

anal ysis value for C23HzzN30zCl1 Cal cul ated: C,67.73 ; H 5.44 ; N, 10. 30.

Found: C,67.63 ; H 5.38 ; N, 10.30. 20 Reference Exanple 8 Met hyl

2- br ono- 4- (4- chl or ophenyl ) - 5- oxazol epropi onate To a sol uti on of nethyl

2-anino-4-(4-ch|orophenyl)5-oxazglepropionate (201 ng) in 48~ aqueous HBr

was added water (4 nl) tiO@OQ?7hthz (60 ) in 2s water (0.1 nl)
@?h

was added dropwi se under|ji ce-gool i ng: ter stirri ekt ai ned mxture

for 1 h, water was addediand JKtune wagxgytracted with efhyl acetate.
4

The ethyl acetate |ayer wa¥) was

d wRh water and the sol vent was
evaporated. The resi due was S%F

ecteed to 30 silica gel chromatography and
eluted with hexane-ethyl acetate (#:1) to give the title conpound.
NVR(CDC13): 2.77 (2H, t, J=6.0H2), 3.18(2H, t, J=6.0H2), 3.71(3H, s),
7.48(2H, d, J=8.5H2), 7.99(2H, d RU:8.5H2 Ref erence Exanple 9 3s

4- (4- Chl orophenyl ) - 2-( 2- i 'dachOGR |)-5-(3-(2 46

met hyl phenoxy) propyl ) oxazl¢l e 4 (4- Chyorophenyl) - 5- L3 adic@xypropyl ) - 2- (2
nethylinidazol-l-yl)ﬁxﬁ 00 was dusidended—+na—tet+rahydrof uran (100
m ) and diisopropyle hylani@e (6.1 s §) was added to the obtained
suspensi on. Met hanesul f onyl chl@fi (5.41 g) was added dropwi se while

mai ntai ning the m xture at not “higher than 10C. The obtai ned m xture was
stirred for 40 min and o-cresol (5111 g) was added. NaOH (5.0 g) and

t etrabut yl amTmoni um brom de (0.51 Ro g) were dissolyed in water (20 nm) and
the obtained sol ution wasl to the—@hction i xSlse] Travpbt ai ned

m xture was stirred with eatilg under relegv ar 2 h, cooled_to about 35C
and separated. The ond%u € Ui s nibhedlt gyieous NaCH is
(50 m) and once vvitrg 5% brione ( and concenddeafedxynder Teduced
pressure. To the concentration esi@%e was added a mi xture (25 m) of

met hanol nodi fied ethanol ethyl acetate (1:1) and the m xture was di ssol ved
by heating. The obtained solutionyiwas stirred at room 20 tenperature to
allow crystallization, ang the mXture was stirregzwkﬁihe sanme tenperature
for 1 h. Further, water (35 m ddedt dr opwi s€ andl t Rk xture was
stirred at not higher ,th h. The<§6¢stals were col [ ected by
filtration, washed wRth a 50 @é m ) met hanol nodi fied

et hanol -water (8:2) and a nixtgi ®0 m ) of nethanol nodified

et hanol -water ( 1 : 9 ) , and i e under” r educed pressure at 45C to give
the title conpound (11.3l g, yield 88.0%) as pale-yellow white crystals. 3o
The obtai ned crystals (1%.00 g) re dissgjved in a mxture (40 nl) of

net hanol nodi fi ed ethanolimatﬁ : {Rheating at about 70C. Activated

carbon (0.5 g) was adﬁgﬂl\g t ned sol @XVI0I) and the m xture was
stirred for 10 min. fFhe~ac

np was renoved by 3s filtration and
washed with a mxture (10 n) of/meghanol 47

R™ R

wherein R is an optionally substituted heterocyclic
group containing nitrogen, which is bonded via a

5 nitrogen atom, R?° is an optionally substituted
hydrocarbon group, Za is a halogen atom (e.g., chlorine,
bromine and the like) or -0SO0,R'° (R!® is as defined
above), and other symbols are as defined above.

With regard to the "optionally substituted

10 heterocyclic group containing nitrogen, which is bonded

via a nitrogen atom" represented by R!®, the

"heterocyclic group containing nitrogen, which is bonded

30



nodi fied ethanol -water (9:1). The filtrate was cooled to roomtenperature
qQver about 1 h to allow crystallization, and the m xture was stirred
further at not higher than 10C for 1 h. The precipitated crystals were
collected s b% filtration ang washed with a mxture (50 m) of nethanol
o]

modi fied et hARoP- MAtrCI8R 1780 Wit ePX €88 LHDL danfew((j?i &d tehdet- r educed

pressure atmbfifelrediatomaRiEe hatss v ol ithe Ad b ecSRFRIYUR g Ield
94. 00 as nearlx white crystals. io .Ref%rence%Exanﬂf)I% 10 Ung?loéjﬁndlg]rrgg?a s
(30.804 kg)Sefh as l-pyrrolyl, l-imidazolyl, l-pyrazolyl, 1,2,4-

4- (4-chlor 2-(Z;yret hybi i dazol - 15yl,) - 8- (3- (2- hyl_phenoxy) pr opyl ) ox
azol e vvereogir]gg}ré]é)]‘l n1 é’ggt tl1NPI'IT %‘la\}ﬁzlp‘ip%%ll%ﬁéé’adt i3lc’ %lgsgé}éf-“,z{'t“df‘:))’f'

PIJM 100SB) Lis2png-hirtiraogeh-gag 1i,S Hegi 1t aglb D9 1pKASS W &t Ba 281kaflamP2) to give a
ground product 5._30.401 kg article size: 2.7 ~m (average particles)).

2
Ref erence EX@hP E‘lflfzéz]thE%y-4‘“—49%]ruﬁil@nétwf}ad:%%@bhémﬁe AR xture of
2- bromo- 4' -4y +Hbueenesy enone 204 ¢4 diu e (40.0 g)
and met hano lp(200 r%L)_ vvasjﬁggthggtﬁlfr}dyl're Fug’y%rﬁ]é?f?fgd%%yﬁ%l.n%ie
reaction m¥ktur éHnddicdmreeht s St-bd paroi pbor de yilnt d ivateida30Q 4719~ The
precipitate Lds.was col lected hy filtration, washed with water and
air-dried t%“g?\#égtlﬁgslzyjﬂtﬁg &swpdo%%fésgaﬁﬂayaq%zmi“sy&, agsl)thep ting
poi nt: L122-NiKE; Refertencr-msmbpredlhon-aromatic heterocyclic grou
2- Ox0-2-(4-trifluor,onet hyl phenyl) et hyl phenyl carbonate To a m xture o

2- hydr oxy- £°Bba{ PG B 8§ PasdcdhshohePyZF 0 g Inyyy i di-pd pemidyy) and
tet r ahydr ofuts on6 208 L)y vas: addad.dippwi se40Qanyly oh pragarihionate (204 o)

under ice-cool’ing, and the m xture s stirre enperdture for 1 h.
The reacti dre¥aRethy lwie ohoehtydt,edhx ool &dinatde-mbt eth35z0303™ v 3and

extracted wih Ayl etate (150 nL x. 2). 48 The organi c_l .ayer was
washed wi tw]\%\fat g’ﬁéﬁ&%ﬁhle%lw&ﬁygat Lﬁngt‘i%zﬁ}ilﬁé,l" ﬁi’eog%@éf’l&ﬁﬁy?dﬂbhs
magnesi um sii f@zeland 3egricensxaked- 476 1 hengeshdug ves; agddad tihsopr opy!
ether (100 ni).to allow crystallization to give the s title conpound as

crystals (2 919, PESGPTaRtY i Al pormat ixzsbesscoomstlek@ngsoERanpl e 13
4-(4-Trifl wImorei Ryhehenw Xazel ! f _

2- 0X0-2- (4-trjfluor oﬁet hyl poh%%l@f ) é?rﬁ{ﬁiﬁtgﬁg%gﬁgﬁ orn%ljf:eer?gé% 1g) ,

amoni um adé@dazerPlyg) IRy Beeelylacild 3 190tnip z2wds- sty Ly ed, @i, 14k heati ng

under refl f _h_,fhe ' I xture was concentrated and poured into
i ced Waterté(yrZJO%i?r%)? ¥:1ié p#eglglgipx%‘ggee@gﬁs-gh%x\avﬁggc&%eeéjgl&eby filtration,
washed with wat Gtheraboseamendricated 0" peteddeydl ibegeompwvhasiains al s
(10.8 g, 85~)._ Deconposed at, 250C qor hi gher. Reference Exanple 14 Methyl

2- chl or 0- 485981 108ty PHRAGARIS 5dety R eBREFCGRD A HRMA RNt hraw &f

met hyl 3-[ Zhexasdmé4bki divarorehpyl phenyls ; 4p9é§éqlaiﬂlgﬁ- l{gr gpl)i onate (3.90
g), phosphorus oxychloride (11a5 g) and pyridine (0.98 g) was heated to
100- 105C affRgtireantds )1 at TmbStdietiadnlei Regis iwas( Sidde Exianplhese afo

war m vat er thk0 @ss f e udQ®) - i AP b etrﬁié(téﬁk?s%f\@ﬁgg)ﬂvtt\:ﬁr ?}ﬁ ga gith ethyl

acetate (150 nL x 2). The organic [ayer was was arated brine
(100" n_}5 and adrémeen bienegnHyappolenaddyesulns sit iakel hBtewo@aoildc ayer was

Concent 2t At AFeET BSR40 0 SR A se g
64$) from g ielitkd olyomgeidud @seiohalnexanienstitut¥d )by 1 to 3 C;y_

alkyl group(s).

Examples of the "optionally substituted hydrocarbon
30 group" represented by R?® include the aforementioned

"optionally substituted heterocyclic group" exemplified

as R' and the like. R?® is particularly preferably Cs.i,4

aryl group (preferably phenyl) optionally substituted by

1 to 3 C;_¢ alkyl group(s).

35 First, compound (XIa) and compound (XII) are reacted
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NVR( CDC13) 8: 2.77(2H, t, J=7 Hz), 3.24(2H, t, J=7Hz), 3.70(3H, s), 7.68(2H,
d, J=8.5Hz), 7.78(2H, d, J=8.5Hz). 3s Reference Exanple 15 49 Met hyl
2-(2-net hyl -1- inidazolyl) 4- (4trifluoronet hyl phenyl)-5-oxazol epropi onate A
m xture of net 2-chl oro-4-(4tr.i fI uor omret hyl phenyl ) - 5- oxazol epr opi onat e
(1.33 g), rﬁe{'ﬁﬁl FRI®LG S é )g), potassium carbonate (2.00 g) and

N- et hyl pyrr ol | aaes (éeame)mwaslsstgéﬁeéaqtlyll@acrf@édZ Jut ¢ Aeashh@mt

m xture was poured into iced water (100 nL), and the precipitated crystals
were col | edthat b90f—°|sl vt i @ner\namdadmeﬁs\ﬁatmfhnenaﬂ -ah | ehet Fefickion,
the title I stallization fromethyl acetate-hexane
gave pal e- ?grﬁﬁﬁg ?%n%g¥§%?gf ?gé%'g, 71~). melting point: 94-95C

Ref er ence Exaan%IMhe base, those used for the aforementioned

2-(2-Methyl -1-imdazol yl)-4-(4- trlfluororrethl henyl ) -5i s oxazol epr opanol
Nbghyl yreachOn ofyé%mpéund IV) and cgagamfég compound agg P

2-(2- met hylyelrd 1 Hage! tht‘éx(rﬂéﬁixfzéygro@%ﬁﬂp’émnwhﬁ qx@szé’ifpﬁxgg'n%te

(1.00 g) was dissolved in toluene To the obtained sol utli
added dr opwissd aa &i &t tpra@ebfbia l‘!3$ngo|aut |@:ﬁ¢&$200g1)pcamabf (¥8di)um

bi s(2-neth t | id t ol d,.tol 5 nL t O-C,
ahz(thgen‘i g;(ﬁsefl\%gygkg?%n? Heé’t % Eol g?ﬁorﬂu% e“?l%gf:ﬁe%fgg%‘f‘f hS i Z(t 3re was

careful by adderhande$oaquanisréatutiionn (H6r néxamplROt asShemssSqQd .yn,
(+)-tartrate tetrah};drate and the zs mxture was stirred at room

t enper at ur €L 12hheThe IFRT PPY At 8FNGY st BEErABYE LRI Y ERRed dﬂyf’xane
filtrati onampshed SURRGSSiaiebilabiibh 1y dldse AEBAUS (3141 | 0BeR i AsSi um

sodium (+)-tartrate fetrahydrate, puré water an |sopropy ether ‘and
air-dried tt@ngreet haytlienes, 3ohtompbenkee cr pitalobgizadeyg, 81~ )

Recryst al | | i O f. t opy er V. al el | ow prism
crystal o, fENASEr ETTRE T, 458 B naPREEEY b, Brsin i1 PRk de)

2-(2- I\/Etzhyldmemﬁazehmf)m&dé (Zceridhd pheresyhpieptddbidone and the
4-(4- trlfluororrethyl phenyl ) oxazol e 50 To a m xture of

2- ( 2- met hy1LiK&§ R B8z BRPOLONG Dt 1 | FRESRoSUKAPHRNPRY- B4R epPopanol (700

mg); 2met hydgaienoh « 832 JFowd b PURWRNGenh Bt (BYEJH)a @ngnt et rahydr of uran
(10 nL) was added 1, 1'-(azodicarbonyl) s dipiperidine (750 ng) at room

t enper at ur @RERP P haafiex el Masr stiler.ed Ther S0 hvelfhe isead i bhcwilardye was

concentr at [ | et to silica gel colum
chronatogrggﬁéﬂg%%giyiglggggﬂﬁgungﬂ%gggb ained as crystals froman eluate
fromethyl acetate Imxauntl of( Zdnpovui. (Ezerdrysml béza’rsie@h firsom
acet one- |so Oéal)i/ ]e:\ ve colo Iess rismcr s (591 ng, 67~).

s fy0ic R Bhedephim) « HESETaD

mel ting poidtt
2- Hydr oxy- %q\ﬂlvﬁléfit?rsqa,c%éjpé"@ﬂeﬁetlos dorfibstHAE (@(fIa)

2- br ono- 3 di chl or oacet ophenone (78.0 g), sodi um f or mat e (68.0 g) and
met hanol (300 nL'l)hQNa%mWéaFeG’fueré? Pappukoahe stfededsf gemerallyn@.01-

reaction rmiy E}t s%@%@él%%‘? a%PQgé% Quréds Lat %q‘ﬁﬁt\}'%[] éljrt!rls The

precipitate col1’ect iltration ed MAt ‘wat er and
t hen wi th irsdmtopye eoh@mmpnundrxﬁda)and further dried under reduced

pressure at 40C o ive he title conpound .as crysta o
Recrystal i zatt S8 CERGERDR SeRERRERAe Go i SFALTH (Aot S miBO Shral 5.
mel ting pOlﬁﬁef@ﬁa&l? 3b8¢ Red ergpoe .Exanple 19

4-(3',4' -Di chl orophenyl ) - 2- oxazol one A m xture of

2-hydroxy-3', 4' THHI@REhéeroftidtones generally 15 minutes to 20
hours.

30 Then, compound (XIII) is subjected to reduction
reaction to give compound (XIV).
This reaction is generally carried out in a solvent
that does not exert an adverse influence on the reaction,
in the presence of a reducing agent.

35 As the reducing agent, for example, metal hydrides
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(10.3 g), potassiumcyanate (8.1 g) and 2-propanol (100 30 nL) was heated
to 50C, and acetic acid (6.0 g) was slowy added dropw se. The m xture was
stirred at 50C for 2 h. The reaction m xture was concentrated and poured

into iced water (200 ),.. The ecipitated, solid was col |l ected by
filtrationS h%ﬁ (ﬁlﬁpﬁ t"é‘?tgﬁwdgairrot*‘é’s‘?ﬁ?%d(Foggi'ves? £90 t | ¢ conpound
as crystal pdroPydri@d, 152-1iumesb¥eitdr Zaki aRdf e lik?g_ and the

nme |

t et rahydr of ur an-hexane gave pal e-yell ow prismcrystals. ng point:
262- 263C. Refks eneetBltafydr @@eMeCRyIP 12% it eRponnds Syt hf8r dadriun - 5

oxazol epropj ' re. of A o \VA I .

3-[4-(3, 4-%llgﬂf%f%@hm%c%bx%gaggélzcﬂjih#%]f?/r 6%&—onate (9.0 g),
phosphor sis metodk petHexyd@ uminane pyrd die (2k25 @rgwmsibeatied to

100- 105C and sti rrgd for 1 h. The reaction m xture was i o added dropw se to
war m wat er SCRRPHRIS 368 D RF k¥ FRECEY Wi 1h BYAYHdScARA etli®5d 1M ix 2). The

organi c | ayihyesndashagH {dy eabiubaethdrafg the0 1Niye afeduised OVt
anhydr ous magnesi um sul fate. The organic |ayer was concentrated and the

resi due washagg ecnetiatlo hgidyegegel omp Ik vremphuad sgrehbhgs Blosliun | e
conpound was.,.Qbtai n a Il o i .0 .52 fro e te from
cohyr heer HURRLANDET 2% o RYelot Py At 8ARE Ll R SYURS dIET )

t, J=7Hi), pref¥Bble)., 7.49(2H, d, J=1Hz), 7.79(1H, d, J=1Hz). 20
Ref erence Exanpl e 21 Met hyl
4- (3, 4-di chl or o&%rﬁn‘?é@{?ﬁﬁé& M 24- ARPFaFAY | §5eB%a2H QY BRate A

mxture of i fdn2aCBORGid {Sadrdoth! HOPhERhLT X ozl sRE R quaLy. (1. 00
g), 2-nmethylimdazole (0.82 g), Zs potassium carbonate (0.69 g) 'an
N, N- di net hylefdramed deet@ndl , vasopainaled bsop20@ainml 1 hutdhelreacti on

m xture wa u I i,ced r 6190 ni) the .precipi.tated.crystals
were col | e%\%&%@g?#%?’gﬁ oanr}g\amggﬁe&l%%)h’ vx%?gsggﬁgjf%gﬁh%jfﬁcﬁ%’gﬁr spyI

et her amg gig.30, ddied liorapeschihe,t ichie cofponnd 139 dyShdbgoethane,
Recrystal lization_fromethyl acetate-isopr opgl et.her gave pal e-yell ow prism
crystals (0.8 4, 278eFragikerRepbrRe afid-4he CLlRERI e RECRREASI ¢ 22

4- (3, 4- Di chhRipheprybhs2-(2-dTef hijbnken® dazol ¥ehe? 3&1eR&azol epropanol
Met hyl 4-(3,4-dichl orophenyl)-2-(2-methyl -1 i m dazol yl)-5-o0xazol epropi onate
(0.67 g) waehlfizebenagnien toltepkepzene amg the diitkd nedetbrysi die vis,

added s dr | Lxt ur, ~ | .yt i di
bi s( 2- net h%)%\yﬁo%%?dml%uogéﬂ%ggdgi?lﬁq{ '0%%%ga§&ﬁooﬁ%%§' ( gTr?Lx)ana? O-C
and t hezem xatnd eclwasl skienr,edl at-di@etbary 11f drmdwitdkee amehcthenl ket wree was

carefully added a 10~ aquequs solution (50 nlL) of potassiumsodium(+) 1o
tartrate t ydriAteS andCtHE kiR ¥ R/%sufﬁ red at € S‘S’rﬁqab%%?af’ﬁr r 1

h. The preginctedkehust Alemese 6@l hectfsh Pyptiihiteatn Opinyashed o .
successively with a 10~ aqueous sol ution of potassium sodium (+)-tartrate
tetrahydr aff®@e fRkVaRted Sar ¢50prbRYl aatMatignBy&oqarPened to gi ve the

taicfe{gng?g%%féufaﬁf,a'fre@eé&bgg t&gedecrystallization from
gave pafeyellow prismcrystals. nelting point: 140-141C
Ref erenee ExanplM@eXeaction temperature is generally -20°C to 150°C,
preferably 0°C to 100°C.
The reaction time is generally 5 minutes to 10 hours.
Then, compound (XIV) is reacted with compound (XV)
or halogenating agent (XVa) to give compound (XVI).
30 Preferable examples of compound (XV) include
methanesulfonyl chloride (mesyl chloride),
toluenesulfonyl chloride (tosyl chloride),
benzenesulfonyl chloride and the like. Preferable
examples of halogenating agent (XVa) include thionyl

35 chloride, thionyl bromide, phosphorus trichloride,
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4- (3, 4-Di chl orophenyl ) -2-(2-net hyl -1-i m dazol yl )-5-[ 3a0

(.2- met hyl phenoxy) propyl ] oxazole To a m xture of

4- (3, 4-di chl orophenyl ) -2-(2-net hyl 1-i m dazol yl ) - 5- oxazol epr opanol (352 ng),
2- met hyl phenol 16 ). tributyl phosphi ne (405 ng) and tetrahydrofuran (10
nL) was add® OTF%D;' 0 %3F88%ﬁ%2ﬂ&ﬁé§?h8’ﬁ§(QEXFQéoﬁﬁﬁeat room

t enper at ur eph@sghblie 91 i ScWaSrSitdd r&daf ehel 1 xdhe reaction mixture was
concentrated and the residue was subjected to silica gel colum

chromat ogr aphy. k&St FeRe tdopolifd9ras mebt by nedras.est yautal $nf nomcdivert tiat e
from ethyl @cgt aleiexane (agc:e:i’tl 3951 Vé)ﬁkrer'?é”%ﬁ%i'g%‘nzcae{ '2<$€ %%m(ﬂe,%ction,

acet one-i sopropyl ether gave col orl ess prism
mel ting poiin:thé6prErendefefeackasa@npl e 24

4- (4- Chl or ophen -2:(2-nmethyl -1-im dazql yl )-5-(3-(23s

rre§ hyl phenogy) p)r/]%%)y%‘ ng(ﬁee'yh%?gema&%]d% )5*-3er ié(ré[ ANkee 6f-9.,

A (- ohl ot apfet hyd stdtief P eydaapLat) - Bl g LD gRoXy) pr opyl) ox
10 m) conc. roc

azole (1.0 g) and acetone ( . was added 6ric acid (0.3
m) and t heewxldidsRpyrapybamaner,odmnenhelabumpho kiddeapdedins thiled),

t al . filtration (0,97 . .Recrystallization from
et hanol gnal gt 167 i dtle | 505 HiaHarians el Vif qeapanoine,
C23HZZC1h30iHG aph 4. 362G n&g au) Iﬁ-‘t-ddme@,hyﬁljaﬁﬁlii‘ﬂe,5-1\}'3,QJ'—&‘!Le9h§§ainQ.lFﬂ¥@d: G,
61.61; H, 5.24: gl a% NVR(CDC13) b: 2. 20(3H, s), 2.25-2.38(2H M),
3.17(3H, s)n& Bapolike) jFlbady metgg Garbonatm s . g6, 760TH UM,
J=8.2H2) , yEdtdgentarbond®). pbthiL mtcakﬂggggg?n%égiqﬁg%gyﬁ é%?%h

7.52-7.61(3H m. 1s Industrial "Applicability Accor gto produ
met hod of (ORS PikseArbonade i ahd &hearlbidre paabdn thendl The beediuwseet]y Of

formed ao %é;%ﬁzojcggié:l%%téxﬁ?ﬁgg %ilct@g%%gﬁ?iigfcih%' The present invention

provi des an | nduStri vant ageo 2fd ¥onveni ent

product ion ertdtynbdli § 8o plrepy Ingn in ¢ ak e -ttes bpNkBOREG Alp FdEe PaBAS.L I ON Of
oxazole. In additioqé acc&rding to the production nethod 2s of the present

i nvention, intrdfuctionSotVEitarYbit s888Ei iRihtekeFbr anc@ekexeei ng an
oxazol e i g filéWéeNBae S Yregéﬁiéﬂqe'féﬁ"eiééﬁlhqlés %éﬂg’@?{eh%‘&te%d oxazol e
a

derivatives can be synthesized without limtatio ol a s I'ng material.
30 54 CLAVEacambaBehd@® «F - prddgbileg anevhpoeand chdprestotrmd Hy 2-he

dichloroethane, 1,1,2,2-tetrachloroethane and the like),
20 aromatic hydrocarbons (e.g., benzene, toluene, xylene,
chlorobenzene, nitrobenzene and the like), ethers (e.g.,
ethyl ether, isopropyl ether, tetrahydrofuran, dioxane
and the like), esters (methyl acetate, ethyl acetate and
the like) and the like are used. These solvents may be
25 used in a combination of two or more kinds thereof at an
appropriate mixing ratio. The solvent is preferably
aromatic hydrocarbons or ethers, particularly preferably
toluene or tetrahydrofuran.
The amount of compound (XV) or halogenating agent
30 (XVa) to be used is generally 1-5 equivalent(s) relative
to compound (XIV).
The amount of the base td be used is generally 0.01-
10 equivalent(s), preferably 0.1-5 equivalent(s),
relative to compound (XIV).

35 The reaction temperature is generélly -20°C to 150¢°¢cC,
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formumla 2 1 RHVRR3400~"RRs Rs wherein RL and RZ are each a
hydr ogen atom an optionally substituted hydrocarbon group or an optionally
substituted heterocyclic group, io R3 is an el ectron-w thdraw ng group, and
R4, RS and R6 are ch a hydro atomor an optionally substituted
hydr ocar bo@ﬁgﬁﬁ?ggﬁ’ a?os%l?otﬁg?)é’&‘f', whi ch met hod conprises reacting a ss

compound repr esefi&dr Y ck@®d Of fHe 2182 fneth PYY W %{Lﬂtééetéy?ﬁ)'ﬁoﬁfslhe

formul a are as defined above, or a salt” thereof] mntﬁ'a conmpoun
represented by tHurthenmbaeRs cEnpauRd IXWiherand thapourd| 6XVaIhare

formul a are_as f.i ned ahove, or a salt of, in the presence of an acid
or a base. rfacl'ﬂgdp}:gdl?@t‘{%nc%?ﬁg&%f()&\?gfﬁl', wherein RL and RZ 2s are
each a hydrogen i DN reacefdidonss | yegebatlitwtesdrbSed buad kih &' sBRvedt

optional |y substituted aral kyl group, an optionally substituted aryl group
or an opti gt ydeEFstiAtut BHSKEt ADcIEVPE S§ otpf Luencerin pEbguagast hekhod

of cIaimI,iﬂwgﬁgigrgﬁéﬁ%éubgpgigg@é)/substituted aryl group or an
Itute

optionally substit aromat1 ¢ heterocyclic group.
As the solvent that does not exert an adverse

influence on the reaction, for example, halogenated

10 hydrocarbons (e.g., dichloromethane, chloroform, 1,2-
dichlorcethane, 1,1,2,2-tetrachloroethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene,
chlorobenzene, nitrobenzene and the like), ethers (e.qg.,
ethyl ether, isopropyl ether, tetrahydrofuran, dioxane

15 and the like), dimethylformamide, dimethylacetamide,
dimethyl sulfoxide and the like are mentioned. These
solvents may be used in a combination of two or more
kinds thereof at an appropriate mixing ratio. The
solvent is preferably aromatic hydrocarbons or ethers,

20 particularly preferably toluene or tetrahydrofuran.

As the base, those used for the aforementioned
reaction of compound (XIa) and compound (XII) are
mentioned.

The amount of each of compound (XVII) and base to be

25 used 1is generally 1-10 equivalent(s), preferably 1-5
equivalent(s), relative to compound (XVI).

The reaction temperature is generally -50°C to 150e°cC,
preferably -10°C to 120°C.

The reaction time is generally 30 minutes to 20

30 hours.

In this reaction, the use of a phase-transfer
catalyst (PTC) is preferable for promoting the reaction.
As the phase-transfer catalyst, for example,
tetraethylammonium chloride, tetrabutylammonium chloride,

35 tetrabutylammonium bromide, benzyltriethylammonium

35



4. The production nmethod of claim1, wherein Rl is an to optionally
substituted phenyl group. 5. The production nmethod of claim1, wherein RZ
is a hydrogen atom i5 6. The production nmethod of claiml, wherein R4, RS

and R6 are h_a jhydrogen, ato , optionally substituted al kyl group or
an optional ‘?@%ﬁ%&‘%t % %\ﬁﬁp%ﬂﬁ}ﬂ‘.‘g%yﬁ;ﬁ@ tFBhOREdfofiRA ENGIi m 1,
wher ei n R4, 1 RSeande2meift 868e8aCh0& MHENGLN 8ELAL Ry 1A 1EnBhH QHHC i W PEL hod
of claiml1, wherein R3is -CN, -COX (R 1s a hydrogen atom or an

optional |y 3%bBEPEGTEdP ¥ dr ocar bon group) or -CORe (R8 is a hydrogen zs
oy an oo onsbly sy W RUOLSGH e g 8, P LOTH Y

substituted heterocyclic group). he productio . l .
wherein B3 is, - €Nr 8xahlpldhegpneductipno reohed afqelahMeht (wherein R3 is

-COK' (R is,a hydrogen atomor an optionally substituted alkyl group).
11. The prdﬂ%%?F&&eagﬁuﬁPmﬁoﬁpgi&&N Wherein"R3 is -CORE 35 (R8 is a

hydrogen at om afh&pébfpdiung S j;'ﬂqt e il k! a%gg g?r%g& 89 optionally

substituted aryl group). 12. The production neth m |, “wherein the
reaction i sS&Rjerédnguicanpenadpi(&déhceaand apmpoiund s(XBIIA net hod of

roduci ng C r e the formula NRL Ra 18 ~4 R0 S~s~-R R
FI% wher ei n ?V(I)lt%@ﬁggg ﬁ%%%gﬁﬁagél%%rp%ﬁtfgnal |y substituted hydrocarbon
group onoan optiTas | yeaehsidrt ul @dgbrkeadawe! dsrgiedP.od® i8 aNsolvent

el ectron-w thdraw n roup, R4, RS and R6 is are each a hydrogen atomor an
optionally‘gﬂﬁgté%ﬁ%% Py dFEEE AP gRBYBL Sehginfluence on the reaction,

in the presence of an organic phosphorus compound and an
electrophile.

As the solvent that does not exert an adverse

15 influence on the reaction, for example, the solvents
that do not exert an adverse influence, which are used
for the aforementioned reaction of compound (XVI) and
compound (XVII), are mentioned.

As the organic phosphorus compound, for example,

20 triphenylphosphine, tributylphosphine and the like are
mentioned.

As the electrophile, for example, diethyl
azodicarboxylate, diisopropyl azodicarboxylate,
azodicarbonyl dipiperazine and the like are mentioned.

25 The amount of each of the organic phosphorus
compound and electrophile to be used is, for example,
generally 1-5 equivalent(s) relative to compound (XIV).

The reaction temperature is generally =-50°C to 150°cC,
preferably -10°C to 120e°cC.

30 The reaction time is generally 30 minutes to 20
hours.

The aforementioned compounds (XIII), (XIV), (XVI)
and (XVIII) can be easily isolated by a known method
such as concentration, changing of liquid properties,

35 solvent extraction, crystallization and the like.
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R18 is an optionally substituted am no group, or a salt thereof, which
met hod conprises reacting a conpound represented by the formula RL N ~a 20
R 0 wherein the synbols in the fornmula are as defined above, or a salt
thereof, with a co und represented by the for R3. R5 R4 _Rs 25 57
whor o n’ t RS EESEE LI KA T AEFATEY HeCGBPPHEA SRS on B IBHIRE ¢ her eof
in the pregﬁﬂ@ﬁt f afhackémpbinds Mekad of PxPAYCHRAG § XAPIPOMAY be
represented by tﬂe S fornulapjcél~ CRES Rls)O ~9§4 %5/~quwherein gl is a
hydr ogen atuggd afospttihendaiext snpscittipredy hydpuvtarisenlatbap.or an optional |y

I 0 SUbStitUtEdIﬁ%ng§¥§E%36§L§¥rte§§ 1 %%@ﬁﬁbﬁ%ﬁggggpgﬁnagEF%drogen atom

or an optionally's ute ocarbon gr nal |y
substi t us ech et @meaydoined SpEoaup td@it & thepgotii tioagsunahi gl )i aidended vi a
a nitrogen atom and RZ is an optionally substituted hydrocarbon group, or
a salt theﬁﬁﬂ?oﬁﬁgcﬂxﬁiqﬁkimay form & salt with an’acid or base 1in

the same manner as with the aforementioned compound (I)

and the 1like.

10 BEST MODE FOR EMBODIMENT OF THE INVENTION
The present invention is explained in more detail
in the following by way of Examples and Reference
Examples. It is needless to say that the present
invention is not limited by these examples.

15 Examples
Example 1
Methyl 2-(4-(4-chlorophenyl)-2-o0xo-4-oxazolin-5-
yl)propionate

To a solution of 4-(4-chlorophenyl)-2-oxo-4-

20 oxazoline (794.3 g) in acetonitrile (2383 mL) was added
dropwise conc. sulfuric acid (1195 g) under ice-cooling
at not higher than 10°C. Then methyl acrylate (731 mL)
was added at not higher than 10°C, and the mixture was
taken out from an ice-bath and stirred at room

25 temperature for 3 h. Water (7.94 L) was added under ice-
cooling at not higher than 20°C. The precipitated
crystals were collected by filtration and washed
successively with 1% aqueous sodium hydrogencarbonate,
water, isopropyl ether to give methyl 2-(4-(4-

30 chlorophenyl)-2-oxo-4-oxazolin-5-yl)propionate (1017.8
g; yield 89%). Recrystallization from methanol gave
colorless crystals.

Elemental analysis value for C,;3;H;;C1lNO,
Calculated: C, 55.43; H, 4.29; N, 4.97
35 Found: C, 55.23; H, 3.99; N, 5.08
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conprises reacting a conpound represented by the formula Zo Rz R 0 ~0~
wherein RZ is a hydrogen atom an optionally substituted hydrocarbon group
or an optionally substituted heterocyclic group, and the other synbol is as
defi ned abqy [ alt thereof, with_a conmpound represented by z5 the
fornul a 58Nﬁ%3§EEiR ‘Q&' Vﬁ%fan §=%SP%£ﬁyd?03§ﬁ%ﬂmwﬁorJﬁﬂ'&ﬁ%kmalIy
substi tut eds hysl{ 9gar kon or oup (sand Of hefo syhalus e as defined above, or a
salt thereof, in the presence of an s acid or a base to give a conpound
represent edE®3mphe 2ornmula R5 Rs wherein the symbols in the formula are as

defined aboye, ,0 |t t eqf bjecting this, comound. to i0

hal ogenat i oLyn %a%{l?g o2 gél])\?/(é g ggrsra;%oéu ]dﬁrgpyg'gerﬁ epﬁn”%&;y?ﬁg—%&trﬁn%nﬁ R
COK X 6 ~~~R4 75 &ssvheaneion X f s4aphalmgen abRer- 4atkaidEingy fhalesl ag g as
defined above, or a salt thereof, reacting this conmpound is with a conpound

represent ey PREZAJARALLNRIGIHARID | BN a3CEEONHEK hbBy POt & lgi VA g
I o e e S R AL LT B o
subj ecti ng athisriogpsdsd albtained R i3 (R €0DR7 rdom temperature for 30
min, water was added, and the mixture was extracted with
10 ethyl acetate. The extract was washed with water and
dried (MgSO,), and the solvent was evaporated. The
residue was subjected to silica gel column
chromatography and eluted with hexane-ethyl acetate
(1:1). The solvent was evaporated. Crystallization from
15 isopropyl ether gave 4-(4-phenyl-2-oxo-4-oxazolin-5-yl)-
4-phenyl-2-butanone (2.65 g; yield 86.3%).
Recrystallization from ethanol gave colorless crystals.
Elemental analysis value for C;3H;;NO;
calculated: C, 74.25; H, 5.58; N, 4.56
20 Found: C, 74.28; H, 5.72; N, 4.52
NMR(CDCl3): 2.16(3H, s), 3.02(1H, dd, J=17.7 and 6.0Hz),
3.34(1H, dd, J=17.7 and 8.4Hz), 4.67(1H, dd, J=8.4 and
6.0Hz), 7.21-7.50(10H, m), 10.10(1H, s)
Example 3
25 Methyl 2-(4-(4-chlorophenyl)-2-oxo-4-oxazolin-5-
yl)propionate
4~(4-(4-Chlorophenyl)-2-oxo-4-oxazoline (3.00 g) and
methyl acrylate (1.52 mL) were dissolved in methanol (15
mL), and a solution (0.30 mL) of 28% sodium methoxide
30 (NaOMe) in methanol was added. The obtained mixture was
stirred with reflux for 2 h, and the solvent was
concentrated under reduced pressure. Toluene (21 mL) and
water (21 mL) were added to the residue and the mixture
was stirred at room temperature for 1 h. The mixture was

35 cooled to not higher than 5°C and, after stirring for 1
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00~ ~R59 reduction reaction to give a conpound represented by the
formula 1 NROH 19/ \ 4 RO S~s~R R R wherein the synbols in the formul a
are as defined above, 5 or a salt thereof, reacting this conmpound' wth a

conmpound represent ed ormul a:  R1SOZCL Rl i s,an optionally
substi tut edﬁ)al §§Ie é’rro%%l%?’gaﬁegptc’irc?/n%’f? SsUfb iﬁeﬁ?:f?% &oup] “or a
halogenatlnglagemtﬂdhgldﬁdaWQQM@H”Ehéeéé%i@@I¥i@Ythh%£HEH“M 21 1In)R Za

R19 0 ~~\R4 R5/\Rs 20 wherein Za is a hal ogen atom or -(0SQz (Rlo |s as
defined abo¥R§l, igePrsmet sihesl d %k anhy- deThﬁeGﬁMﬁﬁﬁJSoweﬁesﬁn;aﬁereof,

and react|n@nagksr@gg?%%gdp¥%oveqT§quogggCr% égfp%eghgy tQﬁjgornula

Rz-OH[RZ is as is prodUC|ng a conpound
repr esentedcoympbbad orluda §l; Ry i€R2b 68.900)\ a4 gbl &sproplkeraiystdlss a

hydr ogen at p |onal UbStIt ted hydr acar bon_grqup qr. an, optional |y
subst | t ut od” Pt B ﬁﬁ‘iac oﬁg whs' Tdentirfed Gell With the

data of the compound obtained in Example 1.
Example 4
5-(3-0x%x0-1-phenylbutyl)-4-phenyl-2-~oxo-4-oxazoline

10 4-Phenyl-2-oxo-4-oxazoline (1.61 g) and
benzalacetone (1.46 g) were dissolved in acetonitrile
(20 mL), and methanesulfonic acid (0.96 mL) was added.
The obtained mixture was stirred at room temperature for
1 h and water (100 mL) and ethyl acetate (100 mL) were

15 added to the reaction mixture. The organic layer was
separated, washed twice with water (50 mL), and
concentrated under reduced pressure to give an oily
substance. The obtained oily substance was subjected to
silica gel column chromatography and eluted with n-

20 hexane-ethyl acetate (1:1). The solvent was evaporated
and isopropyl ether (50 mL) was added to the obtained
oily substance to allow crystallization and the mixture
was stirred at room temperature for 1 h. The crystals
were collected by filtration and washed with isopropyl

25 ether (20 mL) to give the title compound (2.65 g; yield
86.3%) as white crystals.

Elemental analysis value for C;gH;;NO;
Calculated: C,74.25 ; H,5.58 ; N,4.56.
Found: C,74.28 ; H,5.72 ; N,4.52.

30 NMR(CDCl;): 2.16 (3H, s), 3.02(1H, dd, J=17.7 and 6.0Hz),
3.34(1H, dd, J=17.7 and 8.4Hz), 4.67(1H, dd, J= 8.4 and
6.0Hz), 7.21-7.50(10H, m), 10.10(1H, s).

Example 5
Methyl 2~(4-(4-methoxyphenyl)-2-0oxo-4-o0oxazolin-5-

35 yl)propionate

39



R4, RS and R6 are each a hydrogen atomor an optionally substituted
hydr ocarbon group, R19 is an optionally substituted heterocyclic s group
contai ning nitrogen, which is bonded via a nitrogen atom and R2 is an

optionally substjtuted hydrocarbon_grqoup, or a salt thereof, which nethod
conpri ses reactiéb?é"gﬁ a?%ﬁyég@%iﬁﬁ?w4FH&aﬁﬂ%ﬁﬂ% RL-RO0189 4 o

wherein Rl8néshgn QRidwnatey (sulbst i efa8Mana ¥ P¥ey and tt%qxfgxh@r(gwbol
is as defined above, or a salt thereof with a conpound represented by the
fornul a 8700€) RBNA4 Ry o WhafdueR de sehhhyartegenl a8 dbnmdn) amopaddadl.|y

substi t ut e#&g%gggﬁo& g&gggul:?nqlaoé% afgég‘gi%l?s F5 & assﬁﬁgiar d above, or a

salt there I Nt hée presence oOf an aci e a cofhp Fesent ed by

the formsl astiRr@AGREAI a2 Oh7~tRe o Rsene Wae @idhddpteumed suddethe
formul a are as defined above, or a salt thereof, subjecting this conpound
to hal ogenat $ORCPEaRLSTSEHE gEPe 9 @ dBuRd Lve fidasheRaehy The Phtalrzedl

are as dof | SEH above UG TATL Uhe ot Sacr i ki Lo B R
conmpound Hﬁh@@@ﬁ@@ﬁﬂ@phmeaﬂdrﬁMmﬂeduﬁiEM[Rﬂhdxane—ethyl acetate
(1:1). The solvent was evaporated and the obtained oil
10 was crystallized from ethanol. Isopropyl ether (10 mL)
was added and the mixture was stirred at not higher than
50C for 1 h. The crystals were collected by filtration
and washed with isopropyl ether to give the title"
compound (0.30 g; yield 20.7%) as gray-white crystals.
15 Elemental analysis value for C;4H;sNOs
Calculated: C,60.64 ; H,5.45 ; N,5.05.
Found: C,60.38 ; H,5.25 ; N,4.99.
NMR(CDCl;): 2.68 (2H, t, J=7.7Hz), 2.97(2H, t, J=7.7Hz),
3.67(3H, s), 3.83(3H, s), 6.97 (2H, d, J=8.7Hz), 7.38
20 (2H, d, J=8.7Hz), 10.13(1H, s).
Example 6
Methyl 2-(4-(4-chlorophenyl)-2-oxo-4-o0xazolin-5-
yl)propionate
4-(4-(4-Chlorophenyl)-2-oxo-4-oxazoline (3.0 g) was
25 dissolved in methanol (30 mL) and methyl acrylate (1.66
mL) and triethylamine (2.14 mL) were added. The obtained
mixture was stirred with reflux for 6 h, and the solvent
was concentrated under reduced pressure. Isopropanol (9
mL) and isopropyl ether (21 mL) were added, and the
30 mixture was allowed to stand at room temperature
overnight and was cooled to not higher than 5°C and
stirred for 1 h. The precipitated crystals were
collected by filtration and washed with isopropyl ether
to give the title compound (2.81 g; yield 65.0%).

35 Example 7
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s as defined above] to give a conpound represented by the formula 1 NR
COOR7 RI9 0 ~~\ R4 R5 Rs wherein the synbols in the fornmula are as defined
above, or a salt thereof, subjecting this conmpound to a io reduction
reaction tg

STeoR R R e ol R < (PR RERE o pap 5ORPASAD T haanORr o binE

salt thereof, relaC(E4ng4t-bh&oC1Q5mQélﬂ?l\§\ﬁ-t2h-cﬁcd$4E@ﬁﬁ@@'lq.rfé?p(E$§nb€$d ang the
formula : R So2d Rl is an optionally substituted al kyl group or
optional | y SRR eDréaoas | (§r 6apPldr WerRl dgestivivg abenhetdagiade €a30

compound r [eseq 8dt@£é€K¥iQ%HHEa b %Q 4
wher ei n Za%ﬁ's a hltél ogen atom or -OS(SZRIN] éﬂ' ngvgss cfec}cll%]agd :ﬁ% Y‘gg{tucf ot her
synbol s ar ewaes stefirned abidvte, reflaxsdidr t her bef , Thed resactiony mhixsurenpound

\glbz)\r)e? Cigpound regre% I3‘:1tteedd blynég% froec:{nJI &a pRJZ:eg_slu[r%Z alu?dais%pdreofplynled

4- (4-chl orczmﬁwl 28- (nd; &Wé’é"&ﬂ&@@zcﬂc lavidwn- @%X%QJ@JPIP@&E%%G *rthe63
CA&[ S9. A Al AAAA AAAA.AAAAAAA AAAAA AAAAA

A A A An. mwm#ﬁ wexen oo hheatadaby A il ranion Amd . WHSAEAHWUA AO | 00
ry isopropyl ether to give the title compound (1.14 g;

10 yield 79.7%) as pale-yellow-brown crystals.
Elemental analysis value for C;4H;4NO;Cl
Calculated: C,60.11 ; H,5.04 ; N,5.01.
Found: C,59.84 ; H,5.04 ; N,5.02.
NMR(CDCls3): 1.27(3H, d, J=6.9Hz), 2.17(3H, m), 2.71(1H,
15 dd, J=17.9 and 6.3 Hz), 2.96(1H, dd, J=17.9 and 7.6 Hz),
3.51-3.58(1H, m), 7.43-7.51(4H, m), 10.25(1H, s).
Example 8
Methyl 2-amino-4-(4-chlorophenyl)-5-oxazolepropionate
To a solution of 2-amino-4-(4-chlorophenyl)oxazole
20 (584 mg) and methyl acrylate (0.81 mL) in
dichloromethane (5.8 mL) was added dropwise titanium
tetrachloride (TiCl,;) (0.99 mL) under ice-cooling. The
obtained mixture was allowed to warm to room temperature
and stirred for 6 h. The solvent was evaporated and
25 water was added to the residue. The mixture was
extracted with ethyl acetate, and the extract was washed
with water and dried (MgSO4). The solvent was evaporated
and the residue was crystallized from isopropyl ether-
ethyl acetate (209 mg; yield 51.3%). Recrystallization
30 from isopropyl ether-ethyl acetate gave the title
compound as pale-~yellow crystals.
Elemental analysis value for C;3;H;3NCLN,0;
Calculated: C,55.62 ; H,4.67 ; N,9.98.
Found: C,55.48 ; H,4.52 ; N,10.00.
35 NMR(CDCl;): 2.67(2H, t, J=7.8Hz), 3.09(2H, t, J=7.8Hz),
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-6=Az}~ysni d_ZTV] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] cTa] ca] cal] c
a] caV] ca] caV] ca] cal] ca] cal] cal] cal] ¢ al] cal] ca]c<a }>H K
16@Y<Eqz| vgl gb] XV] c]c a]ca]ca] ca]ca]caV]calcalc aJca]c a]Jca]ca]ca]ca]c
Z} gg] gaﬂ:g]a:lca% E3Pea1Pan cAr 8 c R AT cdl - ARt 3L\ Rs glT§ 2B upkk R WA Tea]
ca] ca] ca] cad caykgak®el)cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢ a] ca] caVlcaJcalc
a] ca] c a]ca] ca\/] ca] ca] c ajcalt w
"0 sHx R EPYeE: O=(~)a) ++v-y-e. h. b/ e/ 11223zuoj d_ZUkf a\ V\X/] ca] ca] caV] ca] ca
\
]Vlcfaﬁ:;?glafggfgghgggﬁggg;amw cRleRYbeRL VPP 03 Vhsd) spl sl £aYh gakeal cal ca
=) A/ A" ACGADRF & pld et dOOCQQQORRT T{ vpkf * [ Ukf a\ W/V] ca] caV] ca] ca] caV] ca] ca] c
a] cal] caV] ca] ca] c4a] cg\/&ha]o%%\{)]hcear] caV] ca] cal ca] caj ca]lca\/] C ] ca\/] ca] ca] ca] caVv]

cal ca yl)=2-oxo-4-oxazoline

TVWWIKXXYY A b b hled ﬁﬂ%@'@ﬁ&h@ﬂ@n 3 >§§EE 1 g %\%éé&\f f£al cav]
ca] caV] ca] caV| ca] caV] ca] ca] ca] cal] ca] caV]calc \/] cal] ca] caV]ca ca] cal calcaV]c
ajJ ca and the gas in the reaction vessel was substituted for

B|||kkkfIIIJIIII e a\ VKT, al.caV] ca] caV]c
a] ca] ca] cla\ﬂl(‘:a] gﬁ/]pp;}r%e\ﬂ%%éTié}? e%f&l?f‘c Jca‘]‘c faheansal cavl

a] ca] cal_szca:]dmdcath&]uQ&d ~=€eiat (7.5 g) was added dropwise at 2-

zupke ZUkf ] ca\/] caﬁca\/j ca] cal.ca] ca] ca ca&l ca ca\/] ca] caV] ca] ca] ca] caV] ca] caV
] ca] ca] ca] ] Tav] chf eRVIrEAPRY | 2@ EARES] was added dropwise

i oxVYJMI'We £ 4kt Visa a cal cahc ca] ca

ca] caV] ca] élﬁLJJ]pica‘];cg] c]a'}uﬁ%a] ca\;i f‘g;/l“v?g‘]ﬁ cgk&g]r?d &4 09beale] cal cal
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0% h&' () - MIISH Y 19¥nnBethwp 1BaEBitates!(13.2 g), boron trifluoride

ha () <E éﬁ%ﬁq@’g%é&&*&fc‘%%éi|8§é 411 TR (onde phd (5 2
(10%R R 5 stirred with heating under reflux for 12 h. The reaction
mixture was concentrated and poured into iced water (500
mL). The precipitated solid was collected by filtration,
washed with water and air-dried to give the title
compound as crystals (9.0 g, 75%). Recrystallization
10 from ethyl acetate-hexane gave pale-yellow prism
crystals. melting point: 129-130c°cC.
Reference Example 1
4~(4-Chlorophenyl)-2-oxo-4-oxazoline
To a mixture of 4-chloro-2’'-hydroxyacetophenone
15 (3.41 g), potassium cyanate (3.25 g) and isopropanol (15
mL) was added dropwise acetic acid (2.88 g) at 50°C. The
obtained mixture was stirred at 50°C for 5 h and water
(34 mL) was added. The precipitated crystals were
collected by filtration, and washed with water and then
20 with isopropyl ether to give 4-(4-chlorophenyl)-2-oxo-4-
oxazoline (3.33 g; yield 85.1%).
NMR (DMSO-dg¢): 7.50(2H, d, J=8.6Hz), 7.58(2H, d, J=8.6Hz),
7.73(1H, s), 11.39(1H, bs)
Reference Example 2
25 4-Phenyl-2-oxo-4-oxazoline
In the same manner as in Reference Example 1, the
title compound was obtained (yield 64.1%).
NMR(CDCl3): 7.13(1H, s), 7.26-7.44(5H, m)
Reference Example 3
30 2-Amino-4-(4-chlorophenyl)oxazole
- To a mixture of 4-chloro-2’-hydroxyacetophenone
(17.06 g), cyanamide (5.04 g) and methanol (170 mL) was
added dropwise 28% sodium methoxide under ice-cooling.
The obtained mixture was allowed to warm to room

35 temperature and stirred for 2 h. Water (34 mL) was added,
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10%& () - I%ﬁégg%als (2.84g; yield 14.6%). Recrystallization from
ethyl acetate-n-heptane gave yellow crystals.
Elemental analysis value for CyH;CLN,0
Calculated: C, 55.54; H, 3.63; N, 14.39
10 Found: C, 55.49; H, 3.61; N, 14.35
NMR(DMSO-d¢): 6.76(2H, bs), 7.42(2H, d, J=8.8Hz), 7.65(2H,
d, J=8.5Hz), 7.92(1H, s)
Reference Example 4
Methyl 2-chloro-4-(4-~chlorophenyl)-5-oxazolepropionate
15 To a mixture of methyl 4-(4-chlorophenyl)-2-oxo-4-
oxazoline-5-propionate (823.7 g) and phosphorus
oxychloride (1090 mL) was addéd pyridine (235.5 mL) and
the mixture was stirred at 90°C for 8 h and allowed to
stand overnight at room temperature. A solution obtained
20 by diluting the obtained mixture with acetonitrile (2471
mL) was added dropwise to water (8237 mL) at not higher
than 35°C. Then water (4119 mL) was added and the
precipitated crystals were collected by filtration to
give the title compound (805.4 g, yield: 91.7%).
25 NMR(CDCl;): 2.74 (2H, t, J=7.8Hz), 3.19(2H, t, J=7.8Hz),
3.69(3H, s),7.37-7.42(2H, m), 7.56-7.60(2H, m)
Reference Example 5
Methyl 4-(4-chlorophenyl)-2-(2-methylimidazol-1-yl)-5-
oxazolepropionate
30 A mixture of methyl 2-chloro-4-(4-chlorophenyl)-5-
oxazolepropionate (805.4 g), 2-methylimidazole (1101.7
g) and dimethyl sulfoxide (2416 mL) was stirred at 110°C
for 8 h and water was added to the obtained mixture. The
mixture was extracted with ethyl acetate and the extract

35 was washed with 5% brine. The solvent was evaporated and
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Reference Example 6

10 4-(4-Chlorophenyl)-5-(3-hydroxypropyl)-2-(2-

methylimidazol-1-yl)oxazole

To a solution of methyl 4-(4-chlorophenyl)-2-(2-
methylimidazol-1l-yl)-5-oxazolepropionate (716.6 g) in
toluene (7166 ml) was added dropwise sodium bis(2-

15 methoxyethoxy) aluminum hydride (70% toluene solution,
957.6 g) at not higher than 5°C over 4 h. To the _
reaction mixture was added dropwise 10% aqueous Rochelle
salt solution (7166 ml) at not higher than 10°C and the
precipitated crystals were collected by filtration. The

20 obtained crystals were washed with 10% Rochelle salt and
water, and dried under reduced pressure. The residue was
suspended in a mixture of ethyl acetate (717 mL) and
isopropyl ether (2866 mL) and the suspension was stirred
at room temperature for 3 h. The obtained crystals were

25 collected by filtration to give the title compound (509
g, yield: 77.3%).

NMR(CDCl3): 1.98-2.35(2H, m), 2.76(3H, s), 3.06(2H, t,
J=7.7Hz), 3.76(2H, t, J=6.0Hz), 6.98(1H, d, J=1.5Hz),
7.39-7.46(3H, m), 7.63-7.66(2H, m)

30 Reference Example 7
4~(4-Chlorophenyl)-2-(2-methylimidazol-1-yl)-5-(3-(2~-
methylphenoxy)propyl)oxazole

To a solution of 4-(4-chlorophenyl)-5-(3-
hydroxypropyl)-2-(2-methylimidazol-1l-yl)oxazole (509 gqg),

35 triethylamine (254.6 mL) in toluene (4072 mL) was added
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5 water (1018 mL) was further added. The mixture was
heated under reflux for 1 h. After cooling, the toluene
layer was separated and washed with 1N aqueous NaOH
solution (4072 mL x 3) and then with 5% aqueous NacCl
solution. The solvent was evaporated and the obtained

10 crystals were recrystallized from ethanol-water (9:1) to
give the title compound (595.6 g, yield: 91.2%).
NMR(CDCl;): 2.24-2.31(5H, m), 2.75(3H, s), 3.18 (2H, t,
J=7.6Hz), 4.06(2H, t, J=5.7Hz), 6.76(1H, d, J=8.1Hz),
6.85-6.90(1H, m), 6.98 (1H, d, J=1.7Hz), 7.11-7.17(2H,

15 m), 7.33-7.36(2H, m), 7.41 (1H, 4, J=1.6Hz), 7.59-
7.62(2H, m)
Elemental analysis value for C,;3;H;;N;0,Cl
Calculated: C,67.73 ; H,5.44 ; N,10.30.
Found: C,67.63 ; H,5.38 ; N,10.30.

20 Reference Example 8
Methyl 2-bromo-4-(4-~chlorophenyl)-5-oxazolepropionate

To a solution>of methyl 2-amino-4-(4-chlorophenyl)-

5-oxazolepropionate (201 mg) in 48% aqueous HBr was
added water (4 mL) and a solution of NaNO; (60 mg) in

25 water (0.1 mL) was added dropwise under ice-cooling.
After stirring the obtained mixture for 1 h, water was
added and the mixture was extracted with ethyl acetate.
The ethyl acetate layer was washed with water and the
solvent was evaporated. The residue was subjected to

30 silica gel chromatography and eluted with hexane-ethyl
acetate (4:1) to give the title compound.
NMR(CDCl;): 2.77 (2H, t, J=6.0Hz), 3.18(2H, t, J=6.0Hz),
3.71(3H, s), 7.48(2H, d, J=8.5Hz), 7.99(2H, d, J=8.5Hz)
Reference Example 9

35 4-(4-Chlorophenyl)-2-(2-methylimidazol-1-yl)-5-(3-(2-
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tetrahydrofuran (100 ml) and diisopropylethylamine (6.11
5 g) was added to the obtained suspension. Methanesulfonyl
chloride (5.41 g) was added dropwise while maintaining
the mixture at not higher than 10°C. The obtained
mixture was stirred for 40 min and o-cresol (5.11 g) was
added. NaOH (5.0 g) and tetrabutylammonium bromide (0.51

10 g) were dissolved in water (20 ml) and the obtained
solution was added to the reaction mixture.

The obtained mixture was stirred with heating under
reflux for 2 h, cooled to about 35°C and separated. The
organic layer was washed 3 times with 1N aqueous NaOH

15 (50 ml) and once with 5% brine (50 ml) and concentrated
under reduced pressure. To the concentration residue was
added a mixture (25 ml) of methanol modified ethanol-
ethyl acetate (1l:1) and the mixture was dissolved by
heating. The obtained solution was stirred at room

20 temperature to allow crystallization, and the mixture
was stirred at the same temperature for 1 h. Further,
water (25 ml) was added dropwise and the mixture was
stirred at not higher than 10°C for 1 h. The crystals
were collected by filtration, washed with a mixture (50

25 ml) of methanol modified ethanol-water (8:2) and a
mixture (50 ml) of methanol modified ethanol-water (1:9),
and dried under reduced pressure at 45°C to give the
title compound (11.31 g. yield 88.0%) as pale-yellow
white crystals.

30 The obtained crystals (10.00 g) were dissolved in a
mixture (40 ml) of methanol modified ethanol-water (9:1)
by heating at about 70°C. Activated carbon (0.5 g) was
added to the obtained solution and the mixture was

stirred for 10 min. The activated carbon was removed by

35 filtration and washed with a mixture (10 ml) of methanol
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10 Reference Example 10

Unground crystals (30.804 kg) of 4-(4-chlorophenyl)-
2-(2~-methylimidazol-1-yl)-5-(3-(2-methylphenoxy) -
propyl)oxazole were ground in a Jet Mill (Nippon
Pneumatic Mfg. Co., Ltd.: PJM-100SP) using nitrogen gas

15 (grinding pressure:3.08 kgf/cm?) to give a ground product
(30.401 kg, particle size: 2.7 um (average particles)).
Reference Example 11
2-Hydroxy-4'~trifluoromethylacetophenone

" A mixture of 2-bromo-4’'-trifluoromethylacetophenone

20 (40.0 g), sodium formate (40.0 g) and methanol (200 mL)
was heated under reflux and stirred for 6 h. The
reaction mixture was concentrated and poured into water
(500 mL). The precipitated solid was collected by
filtration, washed with water and air-dried to give the

25 title compound as crystals (24.5 g, 80%). melting point:
112-114-°cC.

Reference Example 12
2-0x0-2-(4-trifluoromethylphenyl)ethyl phenylcarbonate

To a mixture of 2-hydroxy-4'-

30 trifluoromethylacetophenone (24.0 g), pyridine (10.3 g)
and tetrahydrofuran (200 mL) was added dropwise phenyl
chlorocarbonate (20.4 g) under ice-cooling, and the
mixture was stirred at room temperature for 1 h. The

reaction mixture was concentrated, poured into water

35 (500 mL) and extracted with ethyl acetate (150 mL x 2).
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4-(4-Trifluoromethylphenyl)-2-oxazolone
A mixture of 2-ox0-2-(4-trifluoromethylphenyl)ethyl
10 phenylcarbonate (18.0 g), ammonium acetate (20 g) and
acetic acid (100 mL) was stirred with heating under
reflux for 1 h. The reaction mixture was concentrated
and poured into iced water (200 mL). The precipitated
solid was collected by filtration, washed with water and
15 air-dried to give the title compound as crystals (10.8 g,
85%). Decomposed at 250°C or higher.
Reference Example 14
Methyl 2-chloro-4-(4-trifluoromethylphenyl)-5-
oxazolepropionate
20 A mixture of methyl 3-[2-o0x0-4-(4-
trifluoromethylphenyl)-4-oxazolin-5-yl]propionate (3.90
g), phosphorus oxychloride (11.5 g) and pyridine (0.98
g) was heated to 100-105°C and stirred for 1 h. The
reaction mixture was added dropwise to warm water (100
25 mL, 30°C), and the mixture was extracted with ethyl
acetate (150 mL x 2). The organic layer was washed with
saturated brine (100 mL) and dried over anhydrous
magnesium sulfate. The organic layer was concentrated
and the residue was subjected to silica gel column
30 chromatography and the title compound was obtained as a
yellow oil (2.66 g, 64%) from an eluate from ethyl
acetate-hexane (1l:4, v/v).
NMR(CDC1l;3)d: 2.77(2H, t, J=7 Hz), 3.24(2H, t, J=7Hz),
3.70(3H, s), 7.68(2H, d, J=8.5Hz), 7.78(2H, d, J=8.5Hz).

35 Reference Example 15
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10 h 10 h 10 hs<10% h& () - U* 3wU3{ Z80
1. (10% ()- 6! (10%yé& ()-6! (10% ()-6!.(10%CC& ()- 6! B(10%hh& ()- 6! 8( 10%& () -
63i | MOoAVj { Y70 !!4" 1000JU& ()-z)!"' 10%& ()-z)!' 10%& ()-z) 10 h 10 h 10 hs<10%

h& ()-! ( 10%/N, Y70 1 /#10% + +& ()-!"' 100 1 9% 10%
& (;22)!(' 16%733%2% z')(\%is R R~ Ly iRudR 59 -ér(zl)-{l(o)ezéz) 11" 10% ()- 10 U

10 U 10 U<3084 QfJﬁuB):onﬂ‘e/tﬁfﬂin/ﬁhé hfyl L% & £o { bpi/AIOALE () - ~1 ITwU3eZ80
I 3S$10% k& () -! 8S$10UES& ()-'85¥ (3 UL () - ! S$50%1a&' ()-1"109% ()-!" 10%JU& (
) - V<xV7eZ80 A mixture of methyl 2-chloro-4-(4-
trifluoromethylphenyl)-5-oxazolepropionate (1.33 g), 2-
5 methylimidazole (1.33 g), potassium carbonate (2.00 g)
and N-methylpyrrolidone (10 mL) was stirred at 110°C for
2 h. The reaction mixture was poured into iced water
(100 mL), and the precipitated crystals were collected
by filtration, washed with water and air-dried to give
10 the title compound as crystals. Recrystallization from
ethyl acetate-hexane gave pale-yellow prism crystals
(1.07 g, 71%). melting point: 94-95°C.
Reference Example 16
2-(2-Methyl-l-imidazolyl)-4-(4-trifluoromethylphenyl)-5-
15 oxazolepropanol
Methyl 2-(2-methyl-l-imidazolyl)-4-(4-
trifluoromethylphenyl)-5-oxazolepropionate (1.00 g) was
dissolved in toluene (15 mL). To the obtained solution
was added dropwise a mixture of a 70% solution (1.20 g)
20 of sodium bis(2-methoxyethoxy)aluminum hydride in
toluene and toluene (5 mL) at 0°C, and the mixture was
stirred at 0°C for 30 min. To the reaction mixture was
carefully added a 10% aqueous solution (50 mL) of
potassium sodium (+)-tartrate tetrahydrate, and the
25 mixture was stirred at room temperature for 1 h. The
precipitated crystals were collected by filtration,
washed successively with a 10% aqueous solution of
potassium sodium (+)-tartrate tetrahydrate, pure water
and isopropyl ether, and air-dried to give the title
30 compound as crystals (0.75 g, 81%). Recrystallization
from ethyl acetate-isopropyl ether gave pale-yellow
prism crystals. melting point: 127-129¢°C.
Reference Example 17
2-(2~Methyl-1-imidazolyl)-5-[3~-(2-methylphenoxy)propyl]-
35 4-(4-trifluoromethylphenyl)oxazole
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!-:$10%)&f()- -0 $10%0U& ()- !'-:310% . . & ()- 9-:310%MN& () -

| S$L0YKKE' ()-!S$10% U U&' () - 6{ Y70

|1 (10%& ()-! (10%EE& ()-! (10% ()-!(10% ()- 10 U 10 U 10 Us<10%

U& () - @xVA{ Y70 ! 1 8%: $10%&' ()-!$: $109%& () .

[$:$109& ()-!( 1&%7%{‘(‘}2‘.{%&214‘1 % %7?2/ (T%%P@@l'(}fﬂ‘\léé;zé’wl noar (404
104|S<10%Mﬁ§iﬁluoromethylphengl)—5-oxazole ropanol (700 mg); 2-
91094848 () -y1 $' STOY& () 1S, $10% [ & ()-$: $109@e& (). +EHz YTCF;
111V(10% | mMetylphenol (432 mg), tributylphosphine (607 mg) and

V(10% () - MAMYPEHEDar” V1 OrHE s 48407 & O ¢ £2d378hE Iy YYIBTO

5 dipiperidine (750 mg) at room temperature and the
mixture was stirred for 1 h. The reaction mixture was
concentrated and the residue was subjected to silica gel
column chromatography. The title compound was obtained
as crystals from an eluate from ethyl acetate-hexane

10 (2:3, v/v). Recrystallization from acetone-isopropyl
ether gave colorless prism crystals (591 mg, 67%).
melting point: 101-102°C.
Reference Example 18
2-Hydroxy-3’,4'-dichlorocacetophenone

15 A mixture of 2-bromo-3’,4’'-dichloroacetophenone
(78.0 g), sodium formate (68.0 g) and methanol (300 mL)
was heated under reflux and stirred for 16 h. The
reaction mixture was concentrated and poured into water
(1 L). The precipitated solid was collected by

20 filtration, washed with water and then with isopropyl
ether, air-dried, and further dried under reduced
pressure at 40°C to give the title compound as crystals
(25.0 g, 42%). Recrystallization from ethyl acetate-
hexane gave pale-yellow prism crystals. melting point:

25 115-118°C
Reference Example 19
4-(3’,4'-Dichlorophenyl)-2-oxazolone

A mixture of 2-hydroxy—3’,4’—dichloroacetophenone

(10.3 g), potassium cyanate (8.1 g) and 2-propanol (100

30 mL) was heated to 50°C, and acetic acid (6.0 g) was
slowly added dropwise. The mixture was stirred at 50°C
for 2 h. The reaction mixture was concentrated and
poured into iced water (200 mL). The precipitated solid
was collected by'filtration, washed with water and air-

35 dried to give the title compound as crystals (6.0 g,
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Reference Example 20
Methyl 2-chloro-4-(3,4-dichlorophenyl)-5-
5 oxazolepropionate
A mixture of methyl 3-[4-(3,4-dichlorophenyl)-2-0ox0-
4-oxazolin-5-yl]propionate (9.0 g), phosphorus
oxychloride (26.2 g) and pyridine (2.25 g) was heated to
100-105°C and stirred for 1 h. The reaction mixture was
10 added dropwise to warm water (100 mL, 30°C) and
extracted with ethyl acetate (150 mL x 2). The organic
layer was washed with saturated brine (100 mL) and dried
over anhydrous magnesium sulfate. The organic layer was
concentrated and the residue was subjected to silica gel
15 column chromatography. The title compound was obtained
as a yellow oil (5.00g, 52%) from an eluate from ethyl
acetate-hexane (1:4, v/v).
NMR(CDC1l3)d: 2.76(2H, t, J=7 Hz), 3.20(2H, t, J=7Hz),
3.70(3H, s), 7.49(2H, d, J=1Hz), 7.79(1H, d, J=1Hz).
20 Reference Example 21
Methyl 4-(3,4-dichlorophenyl)-2-(2-methyl-1l-imidazolyl)-
5~-oxazolepropionate
A mixture of methyl 2-chloro-4-(3,4-dichlorophenyl)-
5-oxazolepropionate (1.00 g), 2-methylimidazole (0.82 gq),
25 potassium carbonate (0.69 g) and N,N-dimethylformamide
(20 mL) was stirred at 120°C for 1 h. The reaction
mixture was poured into iced water (100 mL) and the
precipitated crystals were collected by filtration,
washed with water and then with isopropyl ether and air-
30 dried to give the title compound as crystals.
Recrystallization from ethyl acetate-isopropyl ether
gave pale-yellow prism crystals (0.82 g, 72%). melting
point: 116-117°C
Reference Example 22

35 4-(3,4-Dichlorophenyl)-2-(2-methyl-l1-imidazolyl)-5-
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dropwise a mixture of a 70% solution (0.81 g) of sodium
bis(2-methoxyethoxy)aluminum hydride in toluene and
toluene (2 mL) at 0°C and the mixture was stirred at 0°C
for 1 h. To the reaction mixture was carefully added a
10% aqueous solution (50 mL) of potassium sodium (+)-
tartrate tetrahydrate and the mixture was stirred at
room temperature for 1 h. The precipitated crystals were
collected by filtration, washed successively with a 10%
aqueous solution of potassium sodium (+)-tartrate
tetrahydrate, pure water and isopropyl ether, and air-
dried to give the title compound as crystals (0.46 g,
74%) . Recrystallization from acetone~hexane gave pale-
yellow prism crystals. melting point: 140-~141°C
Reference Example 23
4-(3,4-Dichlorophenyl)-2-(2-methyl-1-imidazolyl)-5-[3-
(2-methylphenoxy)propyl]oxazole

To a mixture of 4-(3,4-dichlorophenyl)-2-(2-methyl-
l-imidazolyl)-5-oxazolepropanol (352 mg), 2-methylphenol
(216 mg), tributylphosphine (405 mg) and tetrahydrofuran
(10 mL) was added 1,1’'-(azodicarbonyl)dipiperidine (450
mg) at room temperature, and the mixture was stirred for
1 h. The reaction mixture was concentrated and the
residue was subjected to silica gel column
chromatography. The title compound was obtained as
crystals from an eluate from ethyl acetate-hexane (2:3,
v/v). Recrystallization from acetone-isopropyl ether
gave colorless prism crystals (271 mg, 61%). melting
point: 116~117°C.
Reference Example 24
4-(4-Chlorophenyl)-2-(2-methyl-1-imidazolyl)-5-(3-(2-
methylphenoxy)propyl)oxazole hydrochloride
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1 (109 | & ()-6!'3(10%| |& ()-6!3(10% & ()-6'!8(109%& ()-6!(10% :

. & ()-6! (10%0DOD& () - 6QTUVWB{ Y70 !! qB(109%BkB&' ()-6!(10%~& ()-6 104| 104
(105 () 61 ~5( J056t& (161 5 1054 () 6L EC 109678 (] 61 A T0YBBS () <61 (10%: ()
e w11 43
& ()-:-18( 109 ()-?%?! 10%@3&' %)-': -1 $(y§oé/a&&§(%-! 0°/§|'*| & ()- . 7?ch <‘igo
104| s<10%t|a@d )aQetowe & (0 -mDy19%s &dde@$eong . hydrochloric acid

&()'!(10%§%§5)ﬁi3!g%%”d@%(ﬂikiu%%%%%s stood at room temperature.

5 The precipitated crystals were collected by filtration
(0.97 g). Recrystallization from ethanol gave the title
compound.
Elemental analysis value for C,;3H,;,C1N;O0*HCl-1/3H,0
Calculated: C, 61.35; H, 5.30; N, 9.33

10 Found: C, 61.61; H, 5.24; N, 9.37
NMR(CDCl;)06: 2.20(3H, s), 2.25-2.38(2H, m), 3.17(3H, s),
3.25(2H, t, J=7.2Hz), 4.08(2T, t, J=5.2Hz), 6.76(1H, d,
J=8.2Hz), 6.88(1H, t, J=7.2Hz), 7.13(2H, t, J=7.2Hz),
7.37-7.43(3H, m), 7.52-7.61(3H, m).

15

Industrial Applicability

According to the production method of the present

invention, a carbon-carbon bond can be directly formed

20 on oxazole unsubstituted at the 5-position. The present
invention provides an industrially advantageous,
economical, easy and convenient production method for
forming a carbon-carbon bond at the 5-position of
oxazole. In addition, according to the production method

25 of the present invention, introduction of a carbon
substituent before constructing an oxazole ring is not
necessary. Consequently, various 5-substituted oxazole
derivatives can be synthesized without limitation on a
starting material.

30
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104| 104| kRxY8?80 10 :3F"10% & ()-Z 9%0%& ()-*!" 9%0%BB& ()-*!*"
W09 ()-* ~ 0% ()-*!'" WO ()-*Rr{Y70
10! " 10% | * | & }-!'10%&'()-!'10@6*&]()- 10B 10B
105Ls<10%3§%’§-!"§w 1098B& ()-2Zr 1v~];{Y70 10!'!:$10% & ()- :$109%& ()-
c$109%& ()- "10%1& ()-!W"10% | & ()- "10%1& ()-txYNC80 10! 104| 104|
104 <10%4| & ()- :$10%4& ()-!): $109%65& ()-!3:$10% | |& ()-!8:$10%
1. A method of producing a compound represented by the

formula
5
wherein
R' and R? are each a hydrogen atom, an optionally
substituted hydrocarbon group or an
optionally substituted heterocyclic group,
10 R? is an electron-withdrawing group, and

R*, R®> and R®
are each a hydrogen atom or an optionally
substituted hydrocarbon group,'or a salt
thereof, which method comprises reacting a

15 compound represented by the formula

2 R
RO;N\ T)j

wherein the symbols in the formula are as defined above,

1

or a salt thereof, with a compound represented by the

formula

20
wherein the symbols in the formula are as defined above,

or a salt thereof, in the presence of an acid or a base.

2. The production method of claim 1, wherein R' and R?

25 are each a hydrogen atom, an optionally substituted
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(109& ()-6! (109%& ()-6R\ CYXVANCS0 1! (10%y& ()-6!3 (109JU& ()- 6!
(1098JU& ()-6!4 (109& ()-6 (10%& ()-6! (109%& ()-6fl~\:0

119 19058 01 ST (285U A TIVT Uz 0,0 304420 10
0' 10% - & (ot ¥6nd 0¥y~ &ubsdl 80t 2a%dus I ) gbbEp18YNd& (agyé}.bgﬁllly Y(10% h

h& ()-6!Y(10%&' ()-6 10 U 10 U 10 Us<10% U& ()-'0"109& ()-5 0' 109®& ()-5
substituted heterocyclic group.

5 3. The production method of claim 1, wherein R! is an
optionally substituted aryl group or an optionally

substituted aromatic heterocyclic group.

4. The production method of claim 1, wherein R! is an

10 optionally substituted phenyl group.

5. The production method of claim 1, wherein R? is a

hydrogen atom.

15 6. The production method of claim 1, wherein R*, R’ and
R® are each a hydrogen atom, an optionally substituted

alkyl group or an optionally substituted aryl group.

7. The production method of claim 1, wherein R*, R’ and

20 R® are each a hydrogen atom.

8. The production method of claim 1, wherein R® is -CN,

-COOR’ (R’ is a hydrogen atom or an optionally

substituted hydrocarbon group) or -COR® (R®? is a hydrogen
25 atom, an optionally substituted hydrocarbon group or an

optionally substituted heterocyclic group).
9. The production method of claim 1, wherein R® is -CN.

30 10. The production method of claim 1, wherein R* is
-COOR’ (R’ is a hydrogen atom or an optionally
substituted alkyl group).

11. The production method of claim 1, wherein R® is -COR®

35 (R® is a hydrogen atom, an optionally substituted alkyl
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wherein \

10 R! is a hydrogen atom, an optionally substituted
hydrocarbon group or an optionally
substituted heterocyclic group,

R’ is an electron-withdrawing group,

R*, R’ and R®
15 are each a hydrogen atom or an optionally
substituted hydrocarbon.group, and
R'® is an optionally substituted amino group, or
a salt thereof, which method comprises reacting a

compound represented by the formula

20 R

wherein the symbols in the formula are as defined above,
or a salt thereof, with a compound represented by the

formula

25 R R
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L (1p%*& ()-6 10 h 10 h 10
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F3(10%& ()-6u99::::::n;{Z80

10 substituted heterocyclic group,
R*, R® and R®
are each a hydrogen atom or an optionally
substituted hydrocarbon group,
RY? is an optionally substituted heterocyclic
15 group containing nitrogen, which is bonded
via a nitrogen atom, and
R2° is an optionally substituted hydrocarbon
group, or a salt thereof, which method

comprises reacting a compound represented by the formula

2 R
pel

wherein R? is a hydrogen atom, an optionally substituted

1

20

hydrocarbon group or an optionally substituted
heterocyclic group, and the other symbol is as defined
above, or a salt thereof, with a compound represented by

25 the formula
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ghbstituted hydrocarbon group, and other symbols are as
defined above, or a salt thereof, in the presence of an
5 acid or a base to give a compound represented by the

formula

wherein the symbols in the formula are as defined above,
or a salt thereof, subjecting this compound to
10 halogenation reaction to give a compound represented by

the formula

wherein X is a halogen atom, and other symbols are as

defined above, or a salt thereof, reacting this compound
15 with a compound represented by the formula: R!°-H [R!® is

as defined above] to give a compound represented by the

formula

wherein the symbols in the formula are as defined above,

20 or a salt thereof, subjecting this compound to a
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a compound represented by the formula

10
wherein Za is a halogen atom or -0SO,R!® (R!® is as
defined above), and other symbols are as defined above,
or a salt thereof, and reacting this compound with a
compound represented by the formula: R?°-0H [R?® is as

15 defined above].

15. A method of producing a compound represented by the

formula

20 wherein
R* is a hydrogen atom, an optionally substituted
hydrocarbon group or an optionally

substituted heterocyclic group,
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° ° group, or a salt thereof, which method

comprises reacting a compound represented by the formula

g

10 R 0

wherein R'®* is an optionally substituted amino group and

the other symbol is as defined above, or a salt thereof

with a compound represented by the formula

7 5
R'00C R
; :6
R R
15 wherein R’ is a hydrogen atom or an optionally
substituted hydrocarbon group, and other symbols are as

defined above, or a salt thereof, in the presence of an

acid to give a compound represented by the formula

20 wherein the symbols in the formula are as defined above,
or a salt thereof, subjecting this compound to
halogenation reaction to give a compound represented by

the formula
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wherein the symbols in the formula are as defined above,
or a salt thereof, subjecting this compound to a
10 reduction reaction to give a compound represented by the

formula

wherein the symbols in the formula are as defined above,
or a salt thereof, reacting this compound with a

15 compound represented by the formula: R'°S0,Cl [R‘lo is an
optionally substituted alkyl group or an optionally
substituted aryl group] or a halogenating agent to give

a compound represented by the formula




10

wherein Za is a halogen atom or -0SO,R!® (R!® is as
defined above), and other symbols are as defined above,
or a salt thereof, and reacting this compound with a
compound represented by the formula: R*°-OH [R?® is as

defined above].

16. Methyl 4-(4-chlorophenyl)-2-(2-methylimidazol-1l-yl)-
5-oxazolepropionate.
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