;e3egqntf6T23 April 2004 DESCRI PTI ON PROCESS FOR THE PREPARATI ON OF

OXYl M NOALKANO C ACI D DERI VATI VES TECHNI CAL FI ELD The present invention
relates to a production nethod of oxyim no-al kanoic acid derivatives having
an anti-diabetic activity. BACKGROUND ART As a production method of

oxyi m no- al kanoi ¢ acid derivatives involving arylnmethylation of the oxine
moi ety of to oxinme al kanoic acid, JP-A-10-168071 and JP- A- 83 ApAld0a# scl ose
production nmethods of thiazole acetic acid derivatives used as a side chain
of cefemantibiotics. According to the Exanpl es of these publications,

pot assi um car bonat e, sodi um car bonat ePERCREPFINum car bonate is used as a
base for introducing Zs triphenylnmethyl into the oxine noiety by the

reacti on of anPBR(EES BOK NS PREPARATINA OF aIXNYIHINGALRANGICD AeTy IDRRIVANIVES
chloride. As a production nethod of oxyim no-al kanoic acid am de
derivatives involving aryl nmethyl ati efcifrchhe1@xpnme noi ety of oxi me al kanoi c
acid am de, Tetrahedron, vol. 42, p. 651 (1986) 20 discloses a production
nmet hod of a synt het & iPRERF HedP ST 1PBr I Y L E3-Epaxgracy ptbphanthrs PYat i ves.
Accor di ng t05thiﬁimﬁf'ﬁ&maam;-j,czGi:i@tdé@ﬁx)’ﬂibaﬂ%ajvﬁn?lsﬁﬂaﬁ§i-@i§9éﬁ/i%nt for the
reacti on of oxine al kanoic acid am de wth benzyl brom de. The present

i nvent ors foun®tHatY- when a weak base, such as 25 alkali netal carbonate
and the like disclosed in the af or emaskéxmors gubl i cations, is used for

produci ng a conpound represented b¥ the formula (111) 2 0 RI-X-(CH') -Y ~ ]
(CHZ) P 0- N=~- - ( CHZ) O R&( %}?HUSP@P P99 P E30* (i PRT RIS 25hd opt i onal | y
substituted hydhdeatbes’ QHUPifG aAARldethylation of the oxime moiety of

10 oxime alkanoic acid, JP-A-10-168071 and JP-A-8-176127 disclose
production methods of thiazole acetic acid derivatives used as a
side chain of cefem antibiotics. According to the Examples of
these publications, potassium carbonate, sodium carbonate or
lithium carbonate is used as a base for introducing

15 triphenylmethyl into the oxime moiety by the reaction of an oxime
alkanocic acid derivative with triphenylmethyl chloride.

As a production method of oxyimino-alkanoic acid amide
derivatives involving arylmethylation of the oxime moiety of
oxime alkanoic acid amide, Tetrahedron, vol. 42, p. 6511 (1986)

20 discloses a production method of a synthetic intermediate for
o.pB-epoxytryptophan derivatives. According to this method, 1,2-
dimethoxyethane is used as a solvent for the reaction of oxime
alkanoic acid amide with benzyl bromide.

The present inventors found that, when a weak base, such as

25 alkali metal carbonate and the like disclosed in the
aforementioned publications, is used for producing a compound

represented by the formula (III)

2
R 4.5 g
IA\—(CH ) —O—N=C—(CH j\c’R_}:'_OH (II1)
RY—x—(CH,) —Y—R__J 2’ (CHp) g(C)

wherein R! is an optionally substituted hydrocarbon group or an

30
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23 April 2004 optionally substituted heterocyclic group; X is a bond, -CO,
-CH(OH)- or -NR6- (R6 is a hydrogen atomor an optionally substituted al kyl
group); nis an integer of 1 to 3; Y is an oxygen atom a sulfur atom

-SO, -SQZ- or -NR - (R is a s hydrogen atomor an optionally substituted
al kyl group); ring Ais a benzene ring optionally having 1 to 3 additional
substituents; p is an integer of 1 to 8, RZ is a hydrogen @3April2004
optional |y substituted hydrocarbon group or an optionally substituted

het er ocycl i c group; is an integer of 0 to 6; mis 1 0 or 1; and RO and RS
are the sane c?rptﬂ?‘?aflglyeﬁbséhW@&cheFe§°5YﬁWr gEtP;akohi 6r ber.opEPonal | y

substituted hydnoearben -wWxeUPR® ofs Riny@B¥qbe ended shoofzoheiforma ring, or
a salt thereof, a by-product occurs to lower the yield of the objective

oxyi ni noal kanoslués%fdiu&eﬁleaﬁk‘yétqr\?ép’ pat éftFaliryetonPam &t P g’ the*¥inal is

product as a rekadedtstpst aickir btomassal sosel-abikfingd-tiratid he renoval
thereof requires further purification by separation using silica gel colum
chr omat ogr aphy Y8RP hat9T RE, 2hRF hy adpér HOSGhtHGpR it 880uRdrds Hgy A

adver sel y aff et a thezenw idiag et okdnQughy el dicsposaditabnan | ar ge amount of
waste silica %eL and 2 the like. The present inventors also found that,

when a | ow polFAPSEG§RHY Suth 2&siqteseyi Metthbkyt Rard An¥ FRESH 48 di scl osed
in the aforemamt¢medap@peﬁsstﬂtﬁtwanEMarabﬁdgteupgoﬁaeoamuﬂdlrﬁpresent ed

by the formul a R4 O R1-X-(CH N=C- (CH2I q
(O m C NR8R9 %\g‘tﬁiv\%éﬁgéf’ﬁocﬁg AhFTREP ar% f h"’é1 §Bﬁ%‘5e6r °8i %fté’r dht™ é%d each
is a hydrogénoatom; and ;itdranat |ay.‘eSﬁfbstshﬁléjto&ddfmrr@ﬁ‘arebﬂnegﬂﬁliﬁ aan 30

optionally sutgls(tal tut ed het erocxé la QL. an gpt |d%nal | y substituted acyl
group, or RB and Ko ndj"h&" bBhdR Qtné’ %rr‘ﬁ o ﬁ‘h& °5ther” 9ol s are as
defined aboveprog’ aaxsaplet bctmﬂedeed R*2to fzﬁn&o&nhg2%4aogameuaéﬂeano|ac aci d

am de precipitates 4Qu n r actl re a et salt i ch
significantl y%ﬁrevenfgs Oﬁrcgfgsr gcsos?% %ge ryeLéec |°ofn%ﬁ? owers %t\h e%{"cltnf)on yield

and causes resildhmlicstcindt dengi vt e, absentdibliasocaksoinaltang f*qhedfirhaat for
removal —of 1t5hEr£c%%'td9§' %&fa(%g”guﬂ LeLd al s, wfa“r§£ E’“rrfffleﬁa%ha‘%”

separation using silica ge romat ogr aphy eis necessary whi ch
in turn nmakes reperat tlmreeﬁmﬁqucmeeduamhrp@esx@cytadrf e(szt senahetecnw ronnment

adversely thr gygxhg gbﬁ c,cy 8QPSC%|lur9£ c%ror%{t%%r vt Sggxdoghemﬁﬁgee §1 C($096| and

the like. to Under e circunstances a stron deman r the
devel opnent ofvp%mtnﬂmmvitmdtydaMnmesg@dusrm eﬁﬁﬁ'crconmmrermauqm‘ehbughtful

production nme f al.kan LV e be put
to use for Er%@%ﬁggl trgei(g%g%%%%nw%l %%:L ea%%lﬁ 'I?'H 5j|t\lé|V§E%\ll'l'W%\l(Seth %{v}ﬁ an

attenpt to “sofFbe ke above- nentioned probl ens, the

The present inventors also found that, when a low polar
solvent such as 1,2-dimethoxyethane and the like disclosed in
the aforementicned papers, is used for producing a compound
represented by the formula (V)

25

2 RZ R“ R5 0

- I
— _ A-T(CH N=C— _HpsRe (V)
R'—X—(CH,) /—Y | Y (CHp) g0 ¢ (CHy) 4 — () —C—NRER

wherein R® and R’ are the same or different and each is a

hydrogen atom, an optionally substituted hydrocarbon group, an
30 optionally substituted heterocyclic group or an optionally
substituted acyl group, or R’ and R’ may be bonded to form a

ring, and other symbols are as defined above, or a salt thereof,
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present inventors have conducted intensive studies of an industrially
advant ageous production net hod of oxyi m noal kanoi ¢ aci d derivatives, and
found that the use of a netal al koxide, which is a strong base, for the
production of a 20 conpound represented by the above-nentioned formula
(I'11) or a salt thereof by arylnmethylation of the oxine noiety of oxine

al kanoi ¢ acid suppresses formation of by-products. They ha@3 ApdiRd0dund
that the use of am des (polar solvents) as a reaction solvent for the
production of oxyi m no-al kanoic acid 25 am de derivatives represented by

t he above- ment POREA FGPRET 2S¢ V)amigy prsAtRbtHipEabt oot e Heawsdiore noi ety of
oxi me al kanoi cniahde a¥i dendACr SATESwWH RACEL QN £1 8468 yapek AGeL 638684 £L£MAI Ni Ny
starting material ., The present inventors have further devel oped the studies
so based on suth Hf Mfithge" andeds tae rieearion ¥bpdsl epdravses prasdevr!

i nvention direcheditpmatprieadyct ienaehhod Qb oxamna-, akkaneihsy AC i@
derivatives,; v%{?ch is an industrially advant ageous and environnental |y

t hought ful pr odifcf PO et HEd "t Haf>pF Oidde esTHHBSS PurdRicgsipp kY004
derivatives hasipagaticghugingl ki yidangal Ringbnaticakgomyi thouthepurid iigati on by

silica gel columm chromatography. Accordingly, the present invention

provi des (1) aneﬁfﬁ?ﬁfgt’F‘%hlc%efrﬁo%’%fma&‘ec?oﬂ%?ﬁﬁdm? EPPBREERTEY By the s fornul a
(111) RZ 4 5 QoRE (IO :Pr-thi=thd Ghv{rdAmenphidvekdly thrXeghCHE) dRE}&Ea1 ~
ywherei ni Rlis an pptionally substituted hydrocarbon groupor an optionally
substituted heotfgﬁo%[%é’fei T9Y uﬁbléyI P& sﬁghﬁﬁ 9°EF"e ey ggfjgl) - or -NR6- (R6 is
ahydrogen at’om or dmdepttihenaltgnmsudrsteist, utiedeal k\d geodHy Hermdrsl BoS thB | Nt eger
of 1 to 3;Yis an_oxyge om.a sulfur atom -SO, -SOZ- or-NR - (R is a
hydr ogen atomc%yegor%%ﬁ?i%tnﬁﬁlyngdﬁﬁsfllatq&tye SPR§TSYP oY) SPY HP AP H Wenzene
ring optional Ithohghtifng dradocBatdingtigniabf sadyshitaranksiqiicsaaid i nteger of 1 to
8; RZis a hydr t.om or_.an optional |y substitutedhydrocarbon group or an
optionally su(tgig?lg\fagttﬂe’aﬁ’etwg%g%yc(% ikge FSup? sseql%osr EhT J’tcégel?rogfm "0 6;nis 0
or 1; andR9O and RSare the sarRISCLOSIRESf OF cTHE IZWNENZaCQHM i s a hydrogenat om or
an optionalisy substit a group, or Rq.my be nded to Rz to
forma ring, 30 or aInsglf‘ Satqﬁg%ﬁgégg %\ﬁ?’%h&g%ﬁgw%é"se F%a%r%:éfli %@ol%gems' ol
conpoundr epr e®EptEd byvariters draval eor{dupted intensive studies of an

industrially advantageous production method of oxyimino-

alkanoic acid derivatives, and found that the use of a metal

alkoxide, which is a strong base, for the production of a
20 compound represented by the above-mentioned formula (III) or a
salt thereof by arylmethylation of the oxime moiety of oxime
alkanoic acid suppresses formation of by-products. They have
also found that the use of amides (polar solvents) as a
reaction solvent for the production of oxyimino-alkanoic acid
25 amide derivatives represented by the above-mentioned formula
(V) , by arylmethylation of the oxime moiety of oxime alkanoic
acid amide increases reaction rates and decreases remaining
starting material.

The present inventors have further developed the studies

30 based on such findings, and, as a result, completed the present
invention directed to a production method of oxyimino-alkanoic

acid derivatives, which is an industrially advantageous and

environmentally thoughtful production method that produces the
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4 23 April 2004 Z (1) ( 2 n wherein Z is a halogen atomor OSOZR (R o is
an al kyl group having 1 to 4 carbon atons or an aryl group having 6 to 10
carbon atons which is optionally substituted by al kyl group having 1 to 4
carbon atons), and other synbols in the fornula ire as defined above, or a
salt thereof, with a conpound represented by the formula (I1) RR R4 RS 0 io
HO1~1=CG( CH2 ) q( C) mCGOHd (| I ) wherein the synbol 23 Aptin20oG4r nul a
are as defined above, or a salt thereof, in an amide in the presence of a
met al al koxide, (2) the production nmethod of the above-nentioned (1),
wherein |s thed¥etvakivdskoxyde higtaqual kol iinrethabh Gliedd atikbrirde, (3) the
producti on net 0, 2 he alkali netal Cl 4
al koxi de is so%?%égt&éﬁ%%bgf%%qége@%h éﬁhggp%horg}ﬁ{gﬁ oﬁgrrlr%t hod of the
above- mentioned (1)2Aciiféinily t hee &ﬁ?@l@q $nRerNHdR ey iercet ami de, |
N, N-di net hyl fO“’ljB.g‘l ggodu;l:tgrgd H@EM og chrorng&!lrgpggprcgsented by the
1, 3-di net hyl - 2-i m dazol i di none, (5) the production nethod" of % he
above- nenti oneEPr(“H)la WHét ei n the ani de is N N-dinethylacetanm de, (6) the
production nmethod of the above-nentioned (1), wherein the netal al koxide is
sodiumtert-butoxide and the amde is 25,N, N-di nethyl acetam de, (7) the
producti on net hod of the -nmenti oned ( 1) \Rﬁé?eﬂ n t he corgpf)ﬂnd
represent ed byrthe-tgr 1C)H 2ipg O—N=C “(CH2> ) €0
(E)-4-[4-(5net hyl - 2- phenyl - 4- oxazol yl met hoxy) benzyl oxyi m no] -4
phenyl butanoic acid or a salt thereof, 30 (g) the production nethod of the
above- nmenti oneghelkd)n Wherein the conpound represented by the formula (I11)
i's (E)-8-[43(5,5 | | |

R is an optionally substituted hydrocarbon group
or an optionally substituted heterocyclic group;
X is a bond, —-CO-, -CH(OH)- or -NR®- (R® is a

hydrogen atom or an optionally substituted alkyl

group) ;
15 n is an integer of 1 to 3;
Y is an oxygen atom, a sulfur atom, -SO—, -S0,- or

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

substituted alkyl group) ;

ring A is a benzene ring optionally having 1 to 3
20 additional substituents;
P is an integer of 1 to §;
R? is a hydrogen atom or an optionally substituted

hydrocarbon group or an optionally substituted

heterocyclic group;

25 g is an integer of 0 to 6;
m is 0 or 1; and
R and R® are the same or different and each is a hydrogen

atom or an optionally substituted hydrocarbon
group, or R* may be bonded to R® to form a ring,
30 or a salt thereof, which comprises reacting a compound

represented by the formula (I)




23 April 2004 nethyl -2-phenyl - 4-oxazol yl net hoxy) benzyl oxyi m no] - 8

phenyl octanoic acid or a salt thereof, (9) a production nethod of a
conmpound represented by the formula (V) s RZ45 ~RL-X(CH) -YI /[~
(CHZ)p O0-N=C- (CHZ)g-R(CR C-NRBR9 (~1) 2 n wherein Re and RO are the sane or
different and each is a hydrogen atom an optionally substituted
hydrocarbon group, an 10 optionally substituted heterocycli23 Apeignodr an
optionally substituted acyl group, or Re and RO may be bonded to form a
ring, and other synbols are as defined above, or a salt thereof, which
conprises amdating the co nd represented by the formula (I111), which is
produced accor di-ng-kQ, the_ir'pauctienzl s met hdd’ of (1) above, or a salt

t hereof, (10) the production nmethod of the above-nentioned (9), wherein the
conmpound represented by the formula (V) is

(E)-4-[4-(5nethyl -2-phenyl ~4- z | net ybenzyl oxyi mi no] - 4phenyl but yl am
ide or a salt‘?%gﬁé%g?qgi%f%fgégbggﬁﬂgﬁigﬁﬁﬁetﬁgj%ﬁaé.%%ﬁgdﬁﬁ%prepresented
by the fornul ahqNRg 2l Ro44 5a@bfh -akoCHZ) an aryd prudHEdvimg06 N=C10CHz) q RCR
~-NR8R9 (V) shel, e L opt i u i r rhaon _group or an
Zs optionally sJ%S?f?%FE?” g?e%%@??ﬁ%%xé 6%%%k§H%%qag%%ﬁg§95%§f? - CH( OH) -
or -NR6- (R6 imvarsydregerragbomasemain epdiowmalk| syrbabstint ghedoakhkid group) ;

nis an integefre0fs like@ndi a¥obS, an 9)%9%%@6&%?%3/%%% g lé:romgzgengn@ - S0, - S02-

or -NR - (R is a hydrogen atom or an optiona ubstitu al kyl group);
ring As 23 WprRferrgd4ey $ha fsenvénelIEi ng optionally having 1 to 3

addi tional substituents; p is an integer of 1 to 8 RZ is a hydrogen atom
or an optionally substituted hydrocarbon group or an optionally substituted
heterocyclig group; }q is anr‘re'e@er of 0 to 6,;mis 0 or 1; R$ and RO are

t he sane or di chenent——(aﬂpqea(&f)m4— —&H =

wherein the symbols in the formula are as defined above, or a
salt thereof, in an amide in the presence of a metal alkoxide,
(2) the production method of the above-mentioned (1), wherein
15 the metal alkoxide is an alkali metal C;., alkoxide,
(3) the production method of the above-mentioned (2), wherein
the alkali metal C;.4 alkoxide is sodium tert-butoxide,
(4) the production method of the above-mentioned (1), wherein
the amide is N,N-dimethylacetamide, N,N-dimethylformamide, 1-
20 methyl-2-pyrrolidone or 1,3~dimethyl-2-imidazolidinone,
(5) the production method of the above-mentioned (4), wherein
the amide is N,N-dimethylacetamide,
(6) the production method of the above-mentioned (1), wherein
the metal alkoxide is sodium tert-butoxide and the amide is
25 N,N-dimethylacetamide,
(7) the production method of the above-mentioned (1), wherein
the compound represented by the formula (III) is (E)-4-[4-(5-
methyl-2-phenyl-4-oxazolylmethoxy)benzyloxyimino]-4-
phenylbutanoic acid or a salt thereof,

30 (8) the production method of the above-mentioned (1), wherein

the compound represented by the formula (III) is (E)-8-[4-(5-
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hydrogen atom an optionally substituted hydrocarbon group, an optionally
substituted heterocyclic group or an optionally substituted acyl group, or
Re and R9 may be bonded to forma ring; and R and RS are the sane or
different and each is a 10 hydrogen atom or an optionally substituted
hydr ocar bon group, or R may be bonded to RZ to forma ring, or a salt
t hereof, which conprises reacting a conpound represented b3tAmilf2004ul a (1)
15 RZ-X CH) -YI j (CHZ) pZ (1l ) ( 2nwherein Zis a halogen atom or
OSOZR (Rio is an alkyl group having 1 to 4 carbon atons, an aryl group
havi ng 6 to 10vsdarboirratents dnhkade ly snagprkphi@nky leubsindiuBed by al kyl group
having 1 20 t ; d.ot ols are as defined above, or
a salt thereo%h%\ﬁ%l&ggggén%gg%dorfgp?age)lsé;g%eéé ogt’/) the formula (V) R2 R4 RS 0
HO N=C- (CH2) ' C} mucGuRRSROMETh aher sbmrerdhreynsehtéchbyhehed ornul a is as
defined above,rQfu8: S@)t thereof, in an amde in the presence of a netal
car bonat e, 255 (12) the production nethod of the above-nentioned (11),
wherein the metal carbonate is an al kali metal carbonate, (13) the
production nmethod of the above-nentioned (11), wherein the amde is
N, N- di et hyl acet am de, N, N-edrRqet hyl f or rram'fld‘e, 1rreph/yﬁ-§?- pyrrolidone or
1, 3-di net hyl - Zéli_rgfqgﬁqli__@ bhe—(Gm)g—l@}—ﬁ#t&—(@hgduqﬂn(‘%t—nﬁismd of (Vi he
above- nenti oned (11),2'Wwhérerd 7 23 Apri l 2002 %t he conmpound represented by
the formula (V) is
(E)-4-[4-(5net hyl - 2- phenyl - 4- oxazol yl net hoxy) benzyl oxyi m no] - 4phenyl but yl am
ide or a salt whbes8OR! 5d(d) aRefdnRi i o0f ek ePsnt REayHOgarbon group of
the "optionally substituted hydrocarbon group” represented by RL in the
fornul as, an AMFPIEN 89 dPBCRBER Yrogpbs EruEEd EYEFI@TRYUrBOEPbA? gr oup,
an alicyclie- abicpdtating Sk o6aa0R. HreUPe1 i@NgA6TBEI £/ abtphiahhg to
hydrocarbon group and an aromati c hydgocarbon groug are exenplified. These
hydr ocar bon gtsBﬁ%sLtﬁtt%‘F &b ¥ WBY e Bt 4R BRBAIF 8BRS T 1EE™ Pefiniti on
of "hydrocar boriggoupdf OtheRls Mboli Beardl bphadriiGedyH06ArR08 Y1UPReRR ],
al i phall ¢ which comprises amidating the compound represented by the
formula (III), which is produced according to the production
15 method of (1) above, or a salt thereof,
(10) the production method of the above-mentioned (9), wherein
the compound represented by the formula (V) is (E)-4-[4-(5-
methyl-2-phenyl-4-oxazolylmethoxy)benzyloxyimino]-4-

phenylbutylamide or a salt thereof,
20 (11) a production method of a compound represented by the

formula (V)

X 1}2 rR* R® a

A ~—(CH,) ~—0O—N=("— 0 P yRBRY (V)
RI—X—(CH,) —Y | Y (CH) gmO—N=C—(CH,) ;—(€) ;/—C—NR°R

wherein R! is an optionally substituted hydrocarbon group or an
25 optionally substituted heterocyclic group; X is a bond, -CO-,
-CH(OH) - or -NR®- (R® is a hydrogen atom or an optionally
substituted alkyl group); n is an integer of 1 to 3; Y is an
oxygen atom, a sulfur atom, -SO-, -SO,- or -NR’'- (R’ is a

hydrogen atom or an cptionally substituted alkyl group); ring A
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i s hydrocarbon group having 1 to 8 carbon atons is preferable. As the

al i phatic hydrocarbon group, for exanple, a saturated aliphatic hydrocarbon
group having 1 to 8 carbon atons (e. g., alkyl group and the like), such as
met hyl , ethyl, propyl, isopropyl, butyl, isobutyl, sec.-butyl, t.-butyl,
pentyl, Z isopentyl, neopentyl, hexyl, isohexyl, heptyl, octyl and the
like; and an unsaturated allphatlc hydrocarbon group haV|ng32“yﬂ2©04arbon
atons (e. g., alkenyl group having 2 to 8 carbon atons, al kadi enyl group
having 4 to 8 carbon atons, al kenyl al kynyl group haV|ng 2 to 8 carbon

at ons, alkadiyhykaEsngn@upuhavbngnﬁlt@18w¢agbomoaIGMBlandmnhe Iike) such
as et henyl, 1- ropenyl 1- bute 2- hut en 3 buten

2met hyl - prop§%§?§g en,tghtpp SeAT ey '%)péH?enynyX HEn§ TS

3- net hyl - 2 but enyan, om;lhexlskwIspbstﬂwxemyﬂydraqdﬁbexaghoepybg alp- h;ebd@mytty

1- hept enyl , e Joldele nyl n tynyl
2-butynyl, 3- b%ﬁgr&tefp{é%é’e%c?djif % n I%/s rprt %I(yﬁ] %e%tjyx%/

1- hexynyl , 3heXymyl; B, anchea adeyﬁyisaﬁehexymyﬁummthEMtymyi1slaoctynyl and
the like, are jyry 8 | i |c hydr ogar bon
group, an allcycllcgﬂ%%?%céw %%t§$b%%yhgg?%§§§%9q“% car on %tog%

pref erabl e. Ascrtienallvcyeddtd thigl detebowcyiowgousd o elxanmller,lalaysat ur ated
alicyclic hydrapb@tpgftegrﬁaa BRYINGoB d0ara GANRONLALANReL S0 Gory § CYC! 0A1 kY|
group and the like), such as cyc opropyf cyc uty cyc opentyl,

cycl ohexyl, cy’@t“@heﬁt%/IR and R’har¢ itke; sawrd candififsasnir ane tashi eydic

hydr ocar bon:griQuR.bayisAgy % On TochBLRON ALOIE: LEe L 1y GYELQBLKELL IT OUP,

cycl oal kadi enyl group and the like), such 1- cycl opent enyl

2- cycl opent enyA% R3 maycRe bopéert éayR, te- %y@téﬁ@wgmy¢rEQSéVtﬁéhé%éhyl

3-cycl ohexenylyhiln Cydro@ et €8Ydnind- £V Inpbemd Q@Miese‘%’t&&'gyogﬁeptf%@%&la

2, 4cycl oheptadi enyl and the |ike, are nentioned he alicyclic-aliphatic
hydrocarbon grodp, the groups (e.g., cycloal kyl - aIkyI group,

cycl oal kenyl -al kyl group and the is Iike) are nentioned, wherein the
above-nentioned alicyclic hydrocarbon group and an aliphatic hydrocarbon
group are bpnded. O the affi, Fég allphatlc(P drocar bon groups, one having
4 to 9 carbon ®tomscH,$ Y t he allczclic-aliphatic hydr ocar bon
group, for exanple, cyclopropylnethyl, Z cycl opropyl et hyl ,

cycl obutyl net hyl, cycl opentyl met hyl, 2cycl opent enyl net hyl

3- cyclopenteny&ﬁeéhyh 1§%§h@hﬁﬁ%|ﬂa&hbk osh,eY clhaxeny |t ydroup

3- cyclohexenylnet % ycl ohexyl et hyl , cycIohexyAEropyI cycl ohept yl met hyl ,
cycl ohept yl et B 3hd Fﬁe ICPRROR AECREN BRoMRD. IDRUPAS2YHS Ar birdfi €2 Fphat i ch
hydr ocar bon graaugs whycl Jp;, oaﬂmatramwtsu@saimﬁlaatw ahy¢r eganpannvgreup having 7
to 13 carboy atonaﬁ%g aralk roup having 7 to 13 carbon atons,

aryl al kenyl gr8u Pﬁj“@mfb'f§ CAr SN YIS, aﬁhastﬁﬁuP?%éf°V§ (e er abl e.
As the aronatiacsalt phatédr, hydmaae&mugama@xeﬁwteexWe fé&@uphenyh al Kyl
having 7 to 9 carbon atons such as benzyl, phenethyl, 1-phenylethyl,

1- phenyl propyl, 2-phenyl prop¥l, 3pheﬁyl rqpyl and the | i ke; napht hyl al kyl
having 11 to 13 car bon at ons, as\ a- napht hylgret hyl , azmppht hyl et hyl, (3
9 23 April 2004 napﬁpﬁﬁiHE‘K9H2)£3'ﬁaﬁﬁF§_N%t%yl and the |ike;
phenyl al kenyl having 8 to 10 carbon atons such as styryl and the |ike; and
napht hyl al kenyhehain agcrﬂ.zymbollancattémnrrathsascldeaslez- eRanaphthyd vi nyl ) and

the like are II%E'%' %ereof in an amide in the presence of a metal carbonate,
25 (12) the production mathod of the above-mentioned (11), wherein

the metal carbonate is an alkali metal carbonate,

(13) the production method of the above-mentioned (11), wherein

the amide is N,N-dimethylacetamide, N,N-dimethylformamide, 1-

methyl-2-pyrrolidone or 1,3-dimethyl-2-imidazolidinone,

30 (14) the production method of the above-mentioned (11), wherein
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S As the aromatic hydrocarbon gruop y g p, an aromatic hydrocarbon group
having 6 to 14 carbon atons (e. g., aryl group and the like) is preferable.
As the aromatic hydrocarbon group, for exanple, phenyl, naphthyl, anthryl,
phenant hryl , acenapht hyl enyl, bi phenylyl and the Iike are nentioned. O 1
t hese, phenyl, 1-naphthyl, 2-naphthyl and the like are preferable. (1-2)
Definition of heterocyclic group for RL As the heterocycli @3gkpmil2004 t he
"optionally substituted is heterocyclic group” represented by RL in the
formulas, a 5 to 7-nenbered nonocyclic heterocyclic group or fused

het erocyclic gt@upommnﬂaiaﬂragent&sl by rihegfconsddi tWit isng(Eatoniddsi-des car bon
atom 1 to 4 el,ect ed.f xygen. a sul.fyr atom and
nitrogen atomis %ﬂsﬁ% ?)g%ré i oxatzﬁly%rl‘JerS% %) “er fochIl%mcf olﬁf 2 exanple, a
fused ring of RH@esébIEYtl@mﬂierrentﬁerse@It neoeyT! | c het erocycles with a

6- menbered ring containing 1 or 2 nitrogen atons, benzene ring or a
5-nmenbered ring containing one sulfur atomis nentioned. Specific exanples
of the heterocSﬂdIP%flglrl@w iofickude 2s aromatic heterocycl iC groups such as
2- pyrl dyl, 3-pyri dy}ly tﬂ@ﬂfdggéarbgnpé/ ougI 9}[ Q¥£1 "o‘}atﬁgﬁél %WSt’ltuted

5-pyri md| nyl, 6pyrimdinyl, 3-pyridaziny 4-pyri azi 2- pyrazinyl,
lpyrrolyl, 2- WﬂF@‘Fa}Hbonwwr?f‘oﬂ%PIresqntlem hba:?oly! the- ﬂorﬂrmdlﬂsol ¢h,

4-i ni dazol yl ndaz y ol_yl
T R e A D s G A S e L
2-oxazol yl, 4- a&kamlyrahaﬂle%a?dllyylrocarbsznwaé» apobrguapic aliphatic

1,3, 4- oxadi 8za)yu2srpod- g}’hoﬂptﬂdaqhaazx%tnazlylhydkoc%réoﬂ rdr%a,g'arﬂe yl,
1,2,4-triazol - g |, 1,2,3-triazol-1-yl
1,2,3-triazol eZe’g)lPllf}_eQ BT%?E‘iea%qir—O&ﬂy‘POH tgéP‘FIaiz@Feﬁer)?Plytf@tV?akdllo- B4yl ,
2- qui nol yl, -ngb&pla%ms 4-qui nolyl', 2-quinazolyl, 4-quinazolyl,
2- qui noxal yI - benzoxazol yl, 2- benzot hi azol yl , ben2| m dazol - 1-yl,
benzi m dazol - 2‘1yF) Defddot LieDy9t hyAerAar3oy|grogh 195 Rdazol - 3- yI
1H-pyrrol o[ 2, 3- b] pWsazhd1ad1yhatidHhREHYN2 o 30INY Eh d1pBathlc
1H i m dazo[; yridin-2-yl, 1H1m dazo[ 4, 5c]pyridin-2-yl
1H i ni dazol - @yﬂ% 29% r?—r2u?/lhaé(hﬂg théol § Krbep m6AMaronaFs Rt &r ®yclic
gr oup, such aS:hi AYiphet i dhp¥tacaPbfelyirdif0.folDE:RAGEL NQ, shhirBE phol i no,
1- pi perazi nyl, to hexanet hyl eni m n-1-yl, oxazolidin-3-yl, thiazolidin-3-yl,

i m dazol i di n- 3 Whaféco&%rﬁfﬂ‘”ﬁ’(ﬂl PEAYR- 22YANT 3 RIBoSRFP RS 6 18-3- yI

2, 4- di oxooxazalkgi @rSnyIa,ndthég:Iuﬁ)xat hlsaaloldsdin@th?ﬁyle@l@d theplki ke; and the
like are ment i.oned. het erocyclic group is preferably pyrldyl oxazol yl,
i s thiazolyl, "BEATEX z?ﬁ“WlorlSB ‘h“zydt'h?%“zowbwyl(f U R On of

subst i t uentzof asoptdl D¢ afeldpan QLo UPe:3NQ/ OsonRey By Geyell,Cogt@upniiotheRl I n the
formul as, the hxdr Qcar bon roug d . heterocyclic 2 grou repr esented by Rl
opt i onal |y havé™% #8957 JPatel BT@ AP C RYFOLPIRAENEE R Rat&t Pt ut abl e
posi tions. Astbhe caubat |attu:emt(,e a‘;o,r aexaifl erogphbongl kytswsbitdd ed

al i phatic hydrocar bo .Qup, aI I substituted alicyclic hydrocarbon

group, optionarTy 'sabstiel d’r P% h4y(§Po PBR §F80Y, optional 'y
substituted Zslmrtynalkmyhe@muocym}ung graup, ceﬂpiohOdi‘ltﬂ:lmby sidagt yriwlt ed

nonar omat i Gs rocyclic,g p at om group LOPL |y
substituted aﬁ%g%o ?l%‘éhn 4 E :éoﬁ%tqiy gg st T %ttélﬁ acyel) gt oup, *op hie?)ﬁia'l ly

substituted hydmmpymgl,oapprmbybnal byt&ybstﬂkmttedy]t hBebutgneup,2-and
optionally eSFrE{ﬂJlI ?% o’;';eﬁ‘{,‘i d§t Sednt%(rjxyfarzb Xtenglio%op genminti oned.
pentenyl, 3-methyl-2-butenyl, l-hexenyl, 3-hexenyl, 2,4- )
hexadienyl, 5-hexenyl, l-heptenyl, l-octenyl, ethynyl, 1-
30 propynyl, 2-propynyl, l-butynyl, 2-butynyl, 3-butynyl, 1-
pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, l-hexynyl, 3-
hexynyl, 2,4-—hexadiyn.yl, 5-hexynyl, l-heptynyl, l-octynyl and

the like, are mentioned.



Wth respect to the "optionally substituted aliphatic hydrocarbon group”,
"optionally substituted alicyclic hydrocarbon group”, "optionally
substituted aromatic 11 23 April 2004 hydrocarbon group”, "optionally
substituted aromati c heterocyclic group” and "optionally substituted
non-aromati ¢ heterocyclic group”, the substituent therefor is exenplified
by C1_6 al kyl group, Cl1_6 al koxy group, hal ogen atom (e. g23 Aprii@0D4de,
chlorine, bromne, iodine and the like), nitro group, C~-6 hal oal kyl group
and Cl-s hal oal koxy group. The nunber of substituent is, for exanple, 1 to
3. As the aIiphaticAhydwoehhbohigﬁwdpwxabbhnaamponnbaanahﬂdcaliphatic
hydr ocar bon grQHHo@QM#QQg}o 1&95b€n ALONE, S CQ;EQ a%falg¥ oup
% d. 5H3maﬁ%

al kenyl group, al kynyl grou d the |ke are nmentlon
exanpl es of thél“%lakwycgriewp/drnsdiwe arrual k§ér géli*(@up)lel’lams‘ﬁg:uiat@l 10 car bon

atoms, such asa o o 4 O I\ S0b
sec. -butgl -%§%€Y1 th%%% §P£Q?§g nﬁgﬁgqﬁébpent§¥ I ?ﬁ;{ Popyl

hexyl , i sohe&yWClPalkkdl geedry khdtyie, 12k, drnet hyl cbmlpbror&l(% chrcri:@bhwlbutyl
2ethyi butyl, heptihenQgt Ybyo1BR0N 1, ngﬁxehem tRE Llkey LY ghgrabl e exampl es

of the aIkenyI group include an "al'k group aV|ng “carbon at ons,
such as et henytisatzraedpahidycl e @Wép@qﬁfﬂvon 25neep hiyd witg py (j?pe’hydtarbén but enyl ,

2-butenyl, 3-butgayle it | pn
3pentenyl, 4- penteng/l % Wﬁxél}%gge‘%’{%ﬁy %YO%%EE%&%FY?:?Q@% ea%ll th

5-hexenyl . 1- hEdeényduchiendrengiorsntente ?T%@loﬁréﬂfeevhbﬁe exanpl es of the

al kynyl group émbyéi&eagl 25 - ei,&ymkewlow é%\ibﬂ&%yﬁo #QyE%&Q@nﬁ_ oms, such
as ethynyl, 1propynyl yl, 1- , 2-butynyl,  3-butynyl,

1pentynyl , pbﬁwyﬁywptsnbbn yﬁV#Oh%ﬁﬁ@M{yﬁyﬁyckﬂﬁ@%?WVJ 2 4rexynyl ,
3- hexynyl, 4 hepey BdptaG1 ARV BYA thd- NERLYAYL mede0stMny! and the |ike. 30 As
t he allcycllc hydrocarbon rouP a saturated or unsaturated alicyclic

hydrocarbon group Hvithg 316z ehiteniatumsocaon @@y cHivalbkgdrsgr oup,
cycl oal kenyl greoyp, Gyeboalkagiignylr@oup,andikdgilhike1 grsgrankigaed. 12
23 Aprll 2Ogﬂ-llke) are mentioned, wherein the above-mentioned alicyclic
hydrocarbon group and an aliphatic hydrocarbon group are bonded.
Of the alicyclic-aliphatic hydrocarbon groups, one having 4 to

9 carbon atoms is preferable. As the alicyclic-aliphatic
hydrocarbon group, for example, cyclopropylmethyl,

20 cyclopropylethyl, cyclobutylmethyl, cyclopentylmethyl, 2-
cyclopentenylmethyl, 3-cyclopentenylmethyl, cyclohexylmethyl,
2-cyclohexenylmethyl, 3-cyclohexenylmethyl, cyclohexylethyl,
cyclohexylpropyl, cycloheptylmethyl, cycloheptylethyl and the
like are mentioned.

25 As the aromatic aliphatic hydrocarbon group, an aromatic
aliphatic hydrocarbon group having 7 to 13 carbon atoms (e.g.,
aralkyl group having 7 to 13 carbon atoms, arylalkenyl group
having 8 to 13 carbon atoms, and the like) is preferable. As
the aromatic aliphatic hydrocarbon group, for example,

30 phenylalkyl having 7 to 9 carbon atoms such as benzyl,
phenethyl, l-phenylethyl, l-phenylpropyl, 2-phenylpropyl, 3-
phenylpropyl and the like; naphthylalkyl having 11 to 13 carbon

atoms, such as g-naphthylmethyl, g-naphthylethyl, p-
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Preferabl e exanpl es of the cycloal kyl group include a cycl oal kyl group
having 3 to 10 carbon atons, such as cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, cyclooctyl, bicyclo[2.2.1]heptyl,

bi cycl o(2.2.2]octyl, s bicyclo[3.2.1]octyl, bicyclo[3.2.2]nonyl,

bi cycl o(3. 3. 1] nonyl, bicyclo(4.2.1]nonyl, bicyclo[4.3.1)decyl and the I|ike.
Pref erabl e exanpl es of the cycl oal kenyl group include a cypoBoarikeoph group
having 3 to 10 carbon atoms, such as 2 cycl openten-1-yl,

3-cycl openten-1-yl, 2- cyclohexen 1-yl, 3zo cycl ohexen-1-yl and the Ilike.
Preferabl e exawphe?&/lmétmﬂe By@ip@&h}k]aﬁ'hgn)dndgtmmiikaﬁ|ph1dﬁyha10:§éﬂi/l)a| kadi enyl
group having ar such cycl nt a Jen 1

2, 4-cycl ohexaglla&e’(‘ﬁ){m}}%y;)E 13) agb "o E?(Hésdlséﬁh fs Ft%lﬁ(y% eﬁhl kfej eferabl e
exanpl es of th@patfofrlatlk@yhyda\o:mr bbmrgmmrbnalambesawcar@m—l(e hydr ocar bon
group havi ng [ t I oup and the |like), such as
phenyl , napht E‘y%gﬂé, Efr,i\f/]l p et%g‘ri% & [ageamceélﬁgprﬁ%{]yl enyl, biphenylyl and the
like. OF t hése, pheéwmykhe E—rnrazmia:CthdrozanlacphtghWP,aad itmmakike are zo
preferable. Pr I rocycl i r i ncl ude
abto7- nenbélgggé%?%%ﬁﬁ&?gpmhﬁ%é% %gghg{ %rgg%"l;/%l%ag&sgr%u%” a%ﬁtggo ﬁg, as a
ri ng-constit urAgtiet éikdedisdesefearblon akorrhe latogadihélydro@rons qmbect ed
from oxygen aligm..subiLlr ,ALOM 28,and,01 L9EN hﬁgﬁa%ﬂgplas furyl, thienyl,
pyrrol yl, oxazolyl, I soxazol yl', thi azofy i §ot Ki azol I m dazol yI

pyr azol yI 1, ZFSD@@&HY#Z@IlyIblpilegywioﬁa@htéﬂzolwe afe @mi@%m azdl yl ,
furazanyl, i, 2,354 hgﬂgﬂ Zohyrlaphlhyzl 4"2@&;5%%?%%&&' end nddtiadi azol yl
123tr|azolyl 4-triazolyl, tetrazoly so pyrid f pyrlmdlnyl

pyri dazi nyl, ﬁy?%eﬁaﬁy? triazi nyI and the like; a bi cycl ic or tricyclic
aromatic fused het erocycl e having 3 to 13 carbon atons, which contains, as
a ring-constituti n% at om besi des carbon atom 1 to 5 heteroatom; sel ected
from13 23 Apr?) Podind Ry g Patoincysti T grow érrahd nitrogen atom such as

benzof uranyl, isobggzafdihaiylocybenzebbls Riremd ~ophdpbyly, Juseindebyl .
1H i ndazol yl, benzi m dazol yl, genzoxazol % benzot hi azoﬁ'

1H benzot r i azBFYAEOCHEH o PYPUP i SBRAASABFSA PYCR nhBISﬂe f%‘qﬁ‘i%&iol@ﬁ to

qui noxal i nyl , 7pfkgnﬂ>§E@cZ|nﬁMbcyd'laEhﬂiJﬂé&bQ§ﬂML: glﬂi{h‘b' Qf/lﬁusQ&Q{éthMc,llc
carbazol yl, a-carbonylyl, (3-carbonylyl, ¥ car bony acrid %‘%P
phenoxazi nyl , SpHEHoERR EAPIRA, aﬁh%rféfpniﬂns bﬁétr’ré‘%aﬂ’ﬂml R§tideshraveRr enyl |

i ndol i dinyl, pyén,0hofd,22nbidyie@zisBytetday t 80 bR derd 28y kbdfls akom

i mdazo[ 1, 2. a rid i mdazo[1, 5-a ridyl, imdazo[1l, 2b] pyridazinyl,
| m dazol 1, 2. aF By P RLI P 13, B PROMI ci% Saa] fyeRageszocyele, for

1,2,4-tri azel @{caﬂwlp?zeb]d))fhlséﬂizrlllﬂw ofRbetd & kbkemembskdah@oddd¢eridlr ef erabl e

exanpl es of tpe non-aromati.c heteroc¥cl i C o _
terocycles with a é-membered ring containing 1 or 2 nitrogen

atoms, benzene ring or a 5-membered ring containing one sulfur
atom is mentioned.
Specific examples of the heterocyclic group include

25 aromatic heterocyclic groups, such as 2-pyridyl, 3-pyridyl, 4-
pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6-
pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-
pyrrolyl,‘é-pyrrolyl, 3-pyrrolyl, l-imidazolyl, 2-imidazolyl,
4-imidazolyl, 5-imidazolyl, l-pyrazolyl, 3-pyrazolyl, 4-
30 pyrazolyl, isoxazolyl, isothiazolyl, 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 1,2,4-
oxadiazol-5~yl, 1,3,4-oxadiazol-2-yl, 1,3,4-thiadiazol-2-yl,

1,2,4-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,3-triazol-1-y1,
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15 group include those having 2 to 10 carbon atons, which contain, as a
ring-constituting atom besi des carbon atom 1 to 3 heteroatons sel ected
from oxygen atom sul fur atomand nitrogen atom such as oxiranyl,
azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl,

t etrahydropyranyl, norpholinyl, 2 thionorpholinyl, piperazinyl,

pyrrolidinyl, piperidino) norpholino, thionorpholino and tt‘@Aphmo(Ep(arrpl es
of the hal ogen atom i nclude fluorine, chlorine, bromne and iodine, with
preference given to fluorine and chlorine. 25 As the optionally substituted
am no group, forz.exanplzel- %tﬂ/laniIﬂ)3gtm,apod)p4—iy0naté1§tamh€1-yd)r di - substituted
by an al kyl gr i 4910 ca rbon ato cl Kyl ou aving 3
to 10 carbon atg%%f%y 5ngﬂkenﬂun(ﬂd’uﬁ)?i?l ullﬂ% "t o %m?a]tjo% % glhl’

cycl oal kenyl gfoupnazdivig Z%qnl@nde@al&ar tﬁaﬂeatmplﬁ]n aebatzyblthgarmml havi ng 1
to 13 carbon Ik p Vi n n_atons,

aryl car bonyl S%égﬁgm%avﬁoggl girg' olr% %.t glrh; lgdé th3é ’I| é‘ Pgr g‘ryl group
havi ng 6 to 12lkdrBeorrlaBons ilg pm:mbit@fr?ed—bﬂﬂlaaamwz—g&owpi her®lp$2 the sane
as the 14 23,/pr &&@Q%I agyl ; grQ H QPR 1oNal Wa §ybsti Lyted acyl
group” to be nentioned ow. As e subs uted ‘am ho group, fof exanple,
met hyl ami no, dfirrhydradinb, 1éth'y4dam>irﬂ)5 Hi sty ard-wd, arp?r opylldieno s

di but vt am no. b AT NG 0] ANE XA NicrAg 1YL BLAGu, 0PI ony! ami no,
benzoyl am no, phenyl am no, N-nethyl phen amno a ke are

ment i oned. ThePIQ@ylLng’rO@upPr@hOHT@ oprivwabbsliggbst-rtineeatiagyl group

incl udes, for @&@mx@eaﬂm@@ﬂﬁgrgy&ﬂa&m& b1t aph3, 6Argnstg atoms, such
as forrryl and a group wherein alkyl group having 1 to 10 carbon atoms, a
cycl oal kyI gr ot AR Hgn B e - 1D cxatbistezat vhe-lanl .aPkényl group havi ng 2 to

10 carbon at 0MBiox8ikiekoRldanYly 19T 9UR haYidG .31 {0 ,10-@ar bon atonms, an aryl
group having 6 to 12 carbon atons or an aronatic heterocycl ic group is

(e.g., thienyldioraERiazopidingytylapadtihe Lilke) and thenddet eoe aeartrmdyl group,

and t he l'ike. Prefefableraxappliesgffuraey! pdrabihiynel Hdg1acstaybiy Propi onyl
butyryl, isabutyryl, valeryl, isovaleryl, pival oyI hexanoyl, heptanoyl ,

octanoyl, cyclSHatadcaPBBARTRZO120 o beapeHtiaAetdrbony!
cyclohexanecarbonyl cycloheptanecarbonyl crotonyl, 2-cycl ohexenecarbonyl,

benzoyl , nlcotlnoy , |son|cot|no¥ and the |jke. The acyl group may have 1
to 3 substituerts HLIHHSOP ot ABPEC TSPt | G¥s PYIRSAPPYS 96PUR RBILUbst i t uent

i nclude Zs al kighegsaidpihaypbing fLrtp)l 3 car bon atons, such as al koxy group
having 1 to 3 carbon atons, hal oge , fluorine, chlorine, iodine and
the like), nitro, HYdFBkyCr@wiato Eﬁf’d ﬂ’éoclaer%n IFREP A DErTEFYFH-Ca

di fferent f4r mrbsp r@p&@%&b@oblbw td@el&callllgvmm ﬁmsml ap3GFerSERM1, to SOZR14
-SORI's or -PO?gRl R1 wherein q“stﬂ R s and ' are the sane or

di fferent and eaﬁ‘l*ik’sitét‘é?f‘t&pf‘?osr’l‘glsﬂlt B%‘flpc llEJcP”ﬁydrptf‘cﬁP?Josr‘fb@Fbﬂ’ﬁ“tExanpl es

of the hydr ocawboskaanpoep odtidrlaa 1y offbs@nalde dbiphatic hydrocarbon group,
optionally substituted alicyclic hydrocarbon group, optionally
substituted aromatic hydrocarbon group, optionally substituted
25 aromatic heterocyclic group, optionally substituted non-
aromatic heterocyclic group, halogen atom, nitro group,
optionally substituted amino group, optionally substituted acyl
group, optionally substituted hydroxy group, optionally
substituted thiol group, and optionally esterified or amidated
30 carboxyl group are mentioned.
With respect to the “optionally substituted aliphatic
hydrocarbon group”, “optionally substituted alicyclic

hydrocarbon group”, “optionally substituted aromatic

11



23 April 2004 substituted hydrocarbon group"” represented by R1, Rl4, R S,
Rls and R' include an al kyl group having 1 to 10 carbon atons, a

cycl oal kyl group having 3 to 10 carbon atons, an al kenyl group having 2 to
10 carbon atons, a cycl oal kenyl group having 3 to 10 carbon atons and an
aryl group having 6 to 12 carbon atons. Exanples of the substituent of the
"optionally substituted hydrocarbon group" include Cl_s al k3 Aprild®2QD4( except
t hat wherein the hydrocarbon group is an al kyl group), Cl_s al koxy group,
hal ogen atom (e.g., fluorine, chlorine, bromne, iodine and the io like) ,
nitro group, CG¥Eoratheal uydurgr olgptanek QY- sulirlivatdoryormgtéap. The nunber of

substituent i Shet:feggcfc)ﬁqug!;r%mpl Bt 3optj,ir2>ngbf\§/ %HI}%&let%é, n%Hb%Hmtatﬁgd hydr oxy
group, the substituted hydroxy group 1s exenplifie y an optionally

substituted al KORJOGBEP, ImeHPOptilenatksrisedyst cbenddr al kenyhodiyfies Iyr oup, an
optional ly substitutpdgasal ky| 0%V kgkPURuAN HARELANELLY (Fygs,tlftngfglea;cyl oXy

group, an og}ional[y substituted aryl oxy group and the |ike. Preferable
exanpl es of 1 h&1&rkesey PHrwias - i irdlindearsh the Koxy) grdtpe leeibng G-t 0 10 car bon

atoms, such ashdvehhexXy gr&iaXY ;2 RERRAYxy I;30RS OPAYNY nufdt.0XY¥, | sobutoxy,
sec. - but oxy, t.-butoxy, pentyloxy, isopentyloxy, neopentyl oxy, hexyl oxy,

hept yl oxy, non§AP8x¥t @y ctobliPhxdramedrl dpentdyl oxy, cycl ohexyl oxy and the

like. Preferable exanphesigbnifie al&eEOXY (GEOQUP i DElddde, an £ aldkenyl oxy
group having 2 to 10 carbon atoms, such as allyl oxy, crotyl oxy,

2- pent enyl oxy, 2 13PREXENYY Geparone gepEhEAY &MY IInt Hoxgarencyewhesedy| met hoxy
and the |1 ke, £r Qi)eflfiglc&;pﬁ,xamﬁlir@i fodphea AL KYd Q%Y HOWRe iNghudgan
ar al kyl oxy groupthaV|ng 7 to 10 carbon atons, such as phenyl 3 Cl-4 al kyl oxy
(e.g., benzyl &7 PiEnet hyl oxy and the like) and the like. Preferable
exanpl es of the acydrexyr{P1eUgxdmdCeside @Re aQ¥L OX)o0p OUR 10@Y idAga 2eyf10 13
carbon atons, nor e referably 16 23 April 2004 al kangyl oxy having 2 to 4
carbon atoms (&°UQ."2VaRRtly 83Xy CPrUPi BRYTOxFIChEty PSRy, ¢ ¥¥dbut yryl oxy and
the |ike) andgrhpyl, keopfpel erable, exasptas ofc therarykoxyutgioup include an
s aryl ox ou ving 6 to 14 carbon atons, such_as phenox
y y 9 ﬁ%n@?&, 1gopentyl, neopentyl, l-ethylpropyl, hégyl, i;%hexyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 2-
ethylbutyl, heptyl, octyl, nonyl, decyl and the like.
Preferable examples of the alkenyl group include an
alkenyl group having 2 to 10 carbon atoms, such as ethenyl, 1-
20 propenyl, 2-propenyl, 2-methyl-l-propenyl, l-butenyl, 2-butenyl,
3-butenyl, 3-methyl—2—butenyl, l-pentenyl, 2-pentenyl, 3-
pentenyl, 4-pentenyl, 4-methyl-3-pentenyl, l-hexenyl, 3-hexenyl,
5-hexenyl, l-heptenyl, l-octenyl and the like.
Preferable examples of the alkynyl group include an
25 alkynyl group having 2 to 10 carbon atoms, such as ethynyl, 1-
propynyl, 2-propynyl, l-butynyl, 2-butynyl, 3-butynyl, 1-
pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, l-hexynyl, 2-
hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, l-heptynyl, l—dctynyl
and the like.
30 As the alicyclic hydrocarbon group, a saturated or
unsaturated alicyclic hydrocarbon group having 3 to 12 carbon
atoms, such as cycloalkyl group, cycloalkenyl group,

cycloalkadienyl group and the like, are mentioned.
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napht hyl oxy and the |ike. The above-nentioned al koxy group, al kenyl oxy
group, aral kyl oxy group, acyloxy group and aryl oxy group may have 1 or 2
substituents at substitutable positions. Exanples of such to substituent

i nclude hal ogen (e. g., fluorine, chlorine, brom ne and the |ike), alkoxy
group having 1 to 3 carbon atons and the |like. As the substituted aryl oxy
group, for exanple, 4chlorophenoxy, 2-nethoxyphenoxy and t %3 Apkle2Gde
mentioned. In the optionally substituted thiol group, the is substituted
thiol group includes, for exanple, alkylthio, cycloalkylthio, aralkylthio,
acyl thio, arylthio, Pheiearbly ikt lesantl thikectdloelkPr efrenmbheleianpl es of the
al kyl thi o group,d e I -0, Qr-ou ving 1 to 10 _carbon atons,
such as nethylt ?%%hgg‘8?%???%?%%P8r8%yﬁﬁﬁ?%%”ﬁég%¥hp§T% 8, but yl t hi o,

i sobutyl t hi o, Setorberwi -t fiydobttylbutydtdpeoty beryyldiekpl, icsoparpylt hi o,
neopent yl t hi o, I Oy, t-hi ylthi t l.i ke. Preferable
exanpl es of th%??éﬁ%%grk§f¥ﬁ?%¥%f2&ghﬁﬁgﬁad%n§%é§§ﬁ§a?EVF¥Ero group having
3 to 10 car bonPEveAs[3 -Quéhrayl2icyeloluly? tiving] . dyick obeirt §1 timicoy?,

cyct ohexyl thi o a9d1L he ol bkt afictabl @ exgimlGe fla LA 13kl kylthio group
include an aral kylthio group having 7 to 10 cafbon atons, such as

phenyl C1- 4 al kyl t hi ®rgferakle epripdyebt i Ghepterieebidnvhi orcarditdi@deike) and
the like. 3 Prefacabls, @xgxrmgel%av%gt?etoawléaf}ibgnpaaém rQiap,i fichude an _
acyl thi o group having 5 to 13 carbon atons, nore pre erabe an al kanoylthio
group havi ng Z°¥GCRHEAEPbbTY lat dnEy chererfen-goet.y R t4Hcd ohprenpi onyl Bhi o,

but yryl t hi 070 | §bYkyn-t by 10 a8d-Heheskd ke) and 17 23 April 2004 the Ilike.
Preferabl e exanples of the arylthio group include an arylthio group having
6'to 14 carbon atons°iStRN-cag8*PFMeAyIThithe FiaphtHiAdpMG greur Heclidee. s

Preferabl e exanplescddkabhahegenpanwindi @ & QupcdBehudensi s addidion to
2-pyridylthio, 3-pyridylthio and the |ike, 2im dazolylthio,

1, 2a4- tri azol -5y FYHics=amtieRel 1Wilke? - 4Ry EHRbegpeivnarty ésderified carboxyl
group, the estailbheddcas-hoyylar@r enp 1iike. for exanpl e, al koxycarbonyl group
to having 2,to 5 carbgon atons (e. g., mnethoxycarbonyl, ethoxycarbonyl,
propoxycar bonyl , but’6x§tH GorsA péﬁ% théhe iacepatig &V‘ﬁiﬂ%ﬁ?‘b‘aﬂlﬁﬁﬁ% group
having 8 to lGncatdornaioimet{€ hy@rocdI®BRYdepciasnagyd @ands thepbi ke),
aryloxycarbonyk groyp having 7 to 15 carbon atons (e. g., phenoxycarbonyl,
p-tol yl oxycar BonyT 1% and ¥he?19"ReF WP E N5 optichnad PeRlbs PRRRAE by 1 or
2 aljkyl dgr OuE&nhaﬂjmgpﬂeﬁaﬁﬁﬁrﬁal’ 3aéha@h@ﬂ§lben§mfl dib@ehyike. ar]Ecn th@eli(klalt.i onal 'y
am dat ed car y rou t he am dated carbox group is, for exanple, a
group repr ese%egh%f’tﬁée“fyér n]lJ_Inﬁ?hE}@%\l ?ﬁ?ﬁ‘\t’?ﬁ &pd FhenhHePR®R12 and R13
are the san® @retefdbeeent and each is hydrogen atom optionally substituted

hydrocarbon group %rregg}e!bqre]ael)la%p§gsbsotfl ;[:rliler:[ ea?cortllae‘;[iecr ggr}lecrlolcgcl rcogpéup

include a 5 to 7-membered aromatic monocyclic heterocyclic

group, centaining, as a ring-constituting atom besides carbon

atom, 1 to 4 heteroatoms selected from oxygen atom, sulfur atom
25 and nitrogen atom, such as furyl, thienyl, pyrrolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,
furazanyl, 1,2,3—thiad}azolyl, 1,2,4~thiadiazolyl, 1,3,4-
thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl,
30 pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl and the
like; a bicyclic or tricyclic aromatic fused heterocycle having

3 to 13 carbon atoms, which contains, as a ring-constituting

atom besides carbon atom, 1 to 5 heteroatoms selected from
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As used herein, the hydrocarbon group of the "optionally substituted

hydr ocar bon group” represented by R12 and R13 and 25 the heterocyclic group
of the "optionally substituted heterocyclic group"” represented by R12 and
R13 are each exenplified by aliphatic hydrocarbon group, alicyclic

hydr ocar bon group, aromatic hydrocarbon group and heterocyclic group, which
have been exenplified above for the "hydrocarbon 30 group @B Aprit 2004
"optionally substituted hydrocarbon group” represented by R1" and the

"het erocyclic group of the "optionally substituted heterocyclic group”
represent ed byoREer Jtea, hyrdifocartponagt gupregra hetrer @ctyrclaisc group nmay have 1
O S a8 B3, PGl 200, SubshLLUANLS, AL SUbSIbi AL, RosLL pns. Bxampl es
of such substituent |ncI ude hal ogen ? ) He, brom ne,

i odi ne and thelj9ireqivial k%lnéﬁmﬂp/lhamqﬁgmldaz@lﬁl céaeb@waazpd;ms al koxy group
having 1 to 4 garben ALeps, anded e clikel s, If: L8 f of Jhe substi tuent
of the hydrocar bon group and heterocycliC group represe by Rl is
preferably an &Lyl sbprarakihg qeinexaldnehr bbhhaliaeisyl an arorratl c
heterocyclic gﬁgygph%aﬂ@lg il aw}rl,%;loulptg}qgmggl 6.LR141852r l&ogagog g1 More
preferably, it is a avin to 3 carbon atoms, furyl, to 1 enyl,

phenyl or napHﬁﬂ}‘Fbo ¥h tthee9pEtyl uéﬁ’flddfly%h@hﬁwfﬂ@ealfbon group and

heterocyclic giRupti@REEFENLRG AN AL, isefblaWelda hydiQearhon group,
aromati c hydrocarbon group, aromatic heterocyclic group or non-ar onati c

het erocyclic g‘rrﬁﬁbldﬁ“ﬁ’lnéi)’réab‘? Hi- dnalavyifeaiayl s rymazolre (hpPealpgreddrably 1

to 3, subst % uentszo Exarmlpgsl@ﬁ Su&i‘aa&%@tﬂ-tal}lﬁnéld'y@dll:'r{iﬁazé[qr sexanpl e,
al kyl group hafi\éf?iy l1to carbon at ons, T group having 2 to 6 carbon
I

atoms, cycloa ’gqaﬁﬁﬁyha\ﬁ‘hﬁaz?[ﬂoz'fdp&%éhnﬁé]t'oﬁsz 4artﬂa bp-Iraving 6 to

14 carbon atong p(/eldyg, , 1 phenytiazBapht Ryb)8Rdab heyhi k&) tnd Bk@MBidL
het erocyclic rou g., thienyl, furyl, pyrldyl oxazol yl, thiazolyl and

the Iike), non- BSr ’r‘}‘e?tlc heterocycllc group (e. , tetrahydrofuryl,
mor phol i no, t hi onorgxkeéidmae @la}ﬁ@ﬂéﬁild'fothé)y{ohoﬁddxlalﬂ% heRbpRRZiAYl and the

i ke), aral kyl _group carbon atons, am no group, amno group
2s mono- or dlgrgﬁ%sl’tm?‘ﬂ%/e&g%?/e %‘I"Kﬂg Gr BUP-ChEFTIRG 3T -4V ER FiBns or

acyl group hawisng antgec&sctatMﬁngaéﬁmsbéeldeg cazﬂiolﬁaﬁl@jﬂ gr&up and the |ike),
am di no gr oup,hegg]y 2¢3roun aV| 2 to carbon atons %d al kanoyl group

1

and the like), . carbanoyl°grd ep %’? l?éﬁ%?ﬂ aﬁ?%up“ﬁﬁ% 8‘? 8HOEPRut ed by
al kyl group 3@thrams|ngh last mﬁraﬂ@ﬂbmeaﬁ@msjl soitfranpy) tgiethyisul famoyl group
nono- or di- g)b§t|tlét§dl b)ée;c;l al%/ uF ha\éi n to 4 ar bon at ons, carboxyl
group, al koxy&AF bonyl Group KAV RY B Yt o & CATEBRPRIBWE : TRFEFBYYdr oup,
al koxy grou havémgphotiny®, caipkoaz kg1, ﬂ&rApIdﬂnyZOQﬁp&ffﬂﬁde al kenyl oxy
group havi ng ﬁ L cﬁlggrQ%Qm%£QH5111 ngq: yiﬂ%. group having 3 to 7 Carbon
atons, aral kyl oxy group havin 718 8"Carbon Htons, aryl oxy group having 6
to 14 carbon at ons Eganplgs, ophdryhaogen neapht hndlogy findrife khke)inet hi ol

bromine and iodine, with preference given to fluorine and

chlorine.

25 As the optionally substituted amino group, for example,
an amino group optionally mono- or di-substituted by an alkyl
group having 1 to 10 carbon atoms, a cycloalkyl group having 3
to 10 carbon atoms, an alkenyl group having 2 to 10 carbon
atoms, a cycloalkenyl group having 3 to 10 carbon atoms, an
30 acyl group having 1 to 13 carbon atoms (e.g., alkanoyl group
having 2 to 10 carbon atoms, arylcarbonyl group having 7 to 13
carbon atoms and the like) or aryl group having 6 to 12 carbon

atoms is mentioned. The acyl group here is the same as the
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s group, alkylthio group having 1 to 6 carbon atons, aral kylthio group
having 7 to 9 carbon atons, arylthio group having 6 to 14 carbon atons (e.
g., phenylthio, naphthylthio and the like), sulfo group, cyano group, azido
group, nitro group, nitroso group, halogen atom (e. g., fluorine, chlorine,
brom ne, iodine) 10 and the like. (1-4) Preferable exanples of Rl In the
formulas, Rl is preferably an optionally substituted heter @gyapiil@0@oup,
nore preferably an optionally is substituted pyridyl, an optionally
substituted oxazolyl, an optionally substituted thiazolyl or an optionally
substituted tréaazobybup RI it papticouly Isybprieheedblcylpyrdudyl to @xazol yl ,
thiazolyl or triaz ach of which optionally having 1 or 2 substituents
sel ect ed fron1grﬁégk%%$Fgaml to 3 carbon atons, 2 cycloal kyl having 3 to 7
carbon atons, furyl2s ttheesndstiphedybmiardgnapht byt .exAsplusedetierianigo furyl ,

t hi enyl, phenyk; an hyl have,.1l . or. 2 substituent.s selected from
al kyl having 1 10 gygggg%hGQFW%§?“§[QEf§RﬁEWPﬁa'f”PBY Fcarbon at ons,
hal ogen (e. g’ ,dfbugptdmies, chladtyreinbr aryichehexyddnive  aacktylen2s,| i ke) and

hal oal kyl' havifigolol0 3,681 bon. 4Ll PLELENARL &, exapplies of RI include an

optionally substitute eterocyclic group an optionally substituted
cyclic hydr ocatisonlgriogpandmihe hlikeearepeasiemedd by the fol |l owi ng fornul as:

20 23 April 2004 fh‘e’ éqlll gonJp 1%71” éhgup\cﬁwal IﬁNsu\bs\t:il:\!r‘teu_ Lcc:j}]T F/éox,ll =L

~ 1N S 0 These groups may have or 2 Substituents selecte nﬁbhenyl,
furyl, thi eny| ingAdded kfpr IfeipEe /12t o lcarponhatiows! & TRecpteenyl, furyl
and t hi enyl 18y RaV e, Ln0fs ZosmPst Eﬁéj%nb§01§f?|wﬁ82§iqhg[ﬁm gu(% h'aeyagpq 1to6
carbon atons, al koxy having 1 to 6 carbon atons, hal ogen (e. g., Tluorine,
chlorine, broniné? sF8PRetaRE. theyFided)yl rincrp, havahoal Kyl Lhaeirhgn 1 to 6

carbon atons andmbalLakkexy 1 haduondyihg § CARHOL BLAMB-ondNE, al kyl 1 having
1 to 4 carbon atons may have or 2 substituents selected from al koxy

having 1 to 6 Y&LpdrkeaY briFcuRdlandan I éo ¥ carbemritaes. ehl aflngrowr om ne,

i odine and theavike)s tBi 1 Qarbt Qabdy lbrhaYignds tonb &AL QﬂcaP%ﬂ% and
hal oal koxy having 1 to 6 carbon atoms. is Rl is nore preferably a group
represent ed by'St Aer fOLERNi NG Fidrnbyskdyl and the like) is bonded to’a

carbonyl group, and the like.

Preferable examples of acyl group include acetyl,
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl,
hexanoyl, heptanoyl, octanoyl, cyclobutanecarbonyl,

20 cyclopentanecarbonyl, cyclohexanecarbonyl, cycloheptanecarbonyl,
crotonyl, 2-cyclohexenecarbonyl, benzoyl, nicotinoyl,
isonicotinoyl and the like.

The acyl group may have 1 to 3 substituents at
substitutable positions. Examples of the substituent include
25 alkyl group having 1 to 3 carbon atoms, such as alkoxy group
having 1 to 3 carbon atoms, halogen (e.g., fluorine, chlorine,
iodine and the like), nitro, hydroxy, amino and the like.

The acyl group in a different form is’represented by the
following formula
30 -COR', -SO,R'*, -SOR" or -PO;R'*R’

wherein RY, RY, R', R'® and RY are the same or different and

each is an optionally substituted hydrocarbon group.

Examples of the hydrocarbon group of the “optionally
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ph ~ R wherein Ph is an optionally substituted phenyl group and R' is a
hydr ogen atom or an optionally substituted al kyl group having 2 1 to 6
carbon atons. The substituent for the phenyl group represented by Ph and
the al kyl group having 1 to 6 carbon atons represented by R' is, for
exanpl e, al koxy having 1 to 6 carbon atons, halogen (e. g., fluorine,
chlorine, brom ne, iodine and the like), nitro, Zs hal oal kg3 A®ili20941 to 6
carbon atons or hal oal koxy having 1 to 6 carbon atons. The nunber of
substituent is, for exanmple, 1 21 23 April 2004 to 3. (2) Definition of X
In the fornul asubsxii;nsnea hphdcorbc grouyy ltegpfeesemcedybxy“s rCOR!®, I@H(O‘D -

- NR6-. (R6 |s dr gen m or t| onal |y subst.i d al k rou of which
a bond, - Q %ﬂgaraen pr%f erfabi®, hag WP 4 Jg) SAEP ynNﬁg " nor e
prefer abl e Ascylsr:se@lllher g@fqup aSVJtrfge:aaid(yb G 1op @rfomtshea apkemalgkyup
substituted alKkyl. gr epresented b ro aV| ng 1 to 4
car bon at ons, As(%'c azg%ﬁe({]clarbor{ ﬁ;?ms’p%od/ loa?]éeon By(%l g%ﬁﬂg i Sobut yl |
sec. - butyl, %. LObmaykionaadontshendilakepryB grenmp iarésky 6Tlne .'EEI kykbgr atpnaray have 1

to 3 substl tu bghtel ts“%s QItge OSI tjcona a d examl tltutegch

substi t uent al ogen I°Uori ne, or'i ¥1 rommne, iodine),
i s al koxy gr odp’dha%rrbgnlgnoom mrlbdm Cateoamcy(legrcglp (ﬂmetm@xyhateWhe)qup

propoxy, i Soprﬁgo%ydroggi‘&%ygré qgté)r?()é’lkif g’rou %g\“ lkobUth:)éﬁpand the

i ke), hydroxy group, nitro group and ac group h tarbon atons
(e. g., al kandyloggroaponale-ag. Jﬁlvermecapmlaeormosm asdfrer aydl ,thacet yl ,

bropionyl and (e, | el 28uf 3, Refblon Ahun ARdY, L1 goLgrTUl a5 n i

an integer of 1 to 3, preferab Is-6, -S,
-SO, -S02- or9roNR - T{Rnuggey 9fh§/‘ch‘5c§gémera:t dm dloroptarenal |y tsubsti t ut ed

al kyI group), Of WHChhs Qpriomi19NChssNR ard By iU RLELARLE. (feS used herein,
the "optionally subsntl t%t ggl% ky? grgup utr epr%seonPe% b)lr/J R 1s exenplifi ed

by those reci tSe8susUthe hyldooer ALy citedxept £ trthllyars gpsi¢nalied al kyl _
group” represenbed ¥efb:1x3Qy (AhuPefdnnbhiQnaof, shBQtﬁu'thUlﬁ‘ceE%fd@' as, ring

A is a benzene ring, and the benzene ring optionally has 1 to
SubStltlJent€§ SfFovm, an optionally substituted aralkyloxy group, an

optionally substituted acyloxy group, an optionally substituted
aryloxy group and the like.
Preferable examples of the alkoxy group include an alkoxy

group having 1 to 10 carbon atoms, such as methoxy, ethoxy,
20 propoxy, isopropoxy, butoxy, isobutoxy, sec.-butoxy, t.-butoxy,
pentyloxy, isopentyloxy, neopentyloxy, hexyloxy, heptyloxy,
nonyloxy, cyclobutoxy, cyclopentyloxy, cyclohexyloxy and the
like.

Preferable examples of the alkenyloxy group include an
25 alkenyloxy group having 2 to 10 carbon atoms, such as allyloxy,
crotyloxy, 2-pentenyloxy, 3-hexenyloxy, 2-cyclopentenylmethoxy,
2-cyclohexenylmethoxy and the like.

Preferable examples of the aralkyloxy group include an
aralkyloxy group having 7 to 10 carbon atoms, such as phenyl-
30 C1-4 alkyloxy (e.g., benzyloxy, phenethyloxy and the like) and

the like.

Preferable examples of the acyloxy group include an

acyloxy group having 2 to 13 carbon atoms, more preferably
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23 April 2004 substitutable positions. Exanples of such substituent include
al kyl group, optionally substituted hydroxy group, hal ogen atom optionally
substituted acyl group, nitro group and optionally substituted am no group,
all of which are exenplified by those recited as the substituent for

hydr ocar bon group and heterocyclic group represented by RL. Said
substituent is preferably an alkyl group having 1 to 4 car gnagil@DD4 an

al koxy group having 1 to 4 carbon atons or a halogen atom to In the

formul as, the partial structural formula Ais preferably I |j or (5)
Definition of pliamovhexy benidaag, tg 4 saaron At@gereof. latecBoxpreferably an

integer of 1t s (6) Definition of. Ln_the for as,..the "optionally
substi tuted hyglt':%)clé{%}soonxygr1?)%C 'rygcex r’eégcﬁtfuécﬁrﬁgoxﬁza?%%gé‘ieﬁei’f?ré‘g t%?/ t hose
recited as thelfloptionally substituted hydrocarbon group" represented by

R1. The "optionally |1 ut eterocyclic group”" represented by Rz is
exenplified by t hosg%r%%%%%ed eggmﬁ?lﬁg Qgp%ﬁeoﬁyﬁg§ysgwgpi rllft%élge Het er ocycli ¢
group" represemddxbygRip havinbes fror bl @spoiRatioss prseterabbyeaixyopt i onal | y

25 substituted dy, fg;b Iy up,, RZ is nore preferably an °~ optionally
substituted al xi]cjfg}hﬁat |9c ygr%g%rgbglnkegr oup, an optionally substituted

al i cyclic hydrocar b8re gbovpreani@pti ahaxlyygsulpst & thehetoar gratd,c al i phatic
hydr ocar bon group0f optd onal{ .S i omat i ¢ _hydr.ocarbon group,
30 particularly prgfoe}r%ggl y EJa'n g}f)lti ngﬁ%yt? éﬁ%gagiy?%fye Sarky' yh}éa\}’ieng T to 4
carbon atons, arfugptitewars \atsabstliitutad epheridiahkenytan@3es dZ3sgri|l 2004

group havi ng 8,k L0.£A1 DONL.AL OflRLBL, 3L 8PL 1 ANALLY. SHlplsotrjibgt ol oroup

having 6 to 14 carbon atons. The substituent that these hydfocarbon groups
may have is pr&Fefhbliikhbl cgépxatosayr diakéry lgtoup drabema@tins @nd thar bon

atoms, aryl oxy:3e0URshayd REnS: 1044 £310an ALOUS And. AropRti,c heterocyclic
group (e.g., furyl, thienyl). The nunber "of substituent 1s, for exanple, 1

to 3. (7) DefifilererPegpxy dntemopgrisncatieadicbithal bide egrd geanidnsteger of 0 to
6, preferably O In the optionally substituted thiol group, the

1> substituted thiol group includes, for example, alkylthio,
cycloalkylthio, aralkylthio, acylthio, arylthio, heteroarylthio
and the like.

Preferable examples of the alkylthio group include an
alkylthio group having 1 to 10 carbon atoms, such as methylthio,
20 ethylthio, propylthio, isopropylthio, butylthio, isobutylthio,
sec.-butylthio, t.-butylthio, pentylthio, isopentylthio,
neopentylthio, hexylthio, heptylthio, nonylthio and the like.

Preferable examples of the cycloalkylthio group include a
cycloalkylthio group having 3 to 10 carbon atoms, such as
25 cyclobutylthio, cyclopentylthio, cyclohexylthio and the like.

Preferable examples of the aralkylthio group include an
aralkylthio group having 7 to 10 carbon atoms, such as phenyl-
Cl-4 alkylthio (e.g., benzylthio, phenethylthio and the like)
and the like. ‘

30 Preferable examples of the acylthio group include an
acylthio group having 2 to 13 carbon atoms, more preferably an
alkanoylthio group having 2 to 4 carbon atoms (e.g., acetylthio,

propionylthio, butyrylthio, isobutyrylthio and the like) and
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to 4. mis 0 or 1. (8) Definition of R and RO In the fornulas, Re and RO
are the sane or different and each is a hydrogen atom an optionally
substituted hydrocarbon group, an optionally substituted heterocyclic
group, or an optionally substituted acyl group, or R8 and RO may be bonded
to forma ring. The "optionally substituted hydrocarbon group” and 20
"optionally substituted heterocyclic group"” represented by2BRA@i@0B8 are
each exenplified by those recited as the "optionally substituted

hydr ocar bon group” and "optionally substituted heterocyclic group”
represented bytiRl1iRhe "optionally substituted acyl group" represented by

R$ zs and RO are ex Lif,led t.hose. simlar to the "aptionally
substituted acyl gr%%gg'?grlﬂélcei teeéc{f“pégst fesctgﬁbas}iyilttll;‘feontgrf’lllnpatmfLl‘éc51 '8Pt ional ly

substi tut ed hyzitvdchibamogr daping épresentecbdy aRinsyayudtave. piRbyandiocR9 nmay be

bonded to for rﬁﬁh@h;&ﬁa”%ﬁb%ﬁgqi‘ﬁxd ic 30 am no group. Concrete exanples
of cyclic amino group include 1-pyrrolidinyl, 1-piperidinyl,

1- hexanet hyl enei nmi nBiefedrephotnires of tthe onsepbolvilnbiandothenkike, 24 23
Apri | 2004 (9):Dehiiibhor, ol ol 4ach RS hn,bhe, LOrulas oK'y and S are the
same or different and each is” a hydrogen atomor an optionally Substituted
hydr ocar bon griddpazoyiaiqmy . et Bohaked -bav REib carfdothe dikéng. s The

"optionally substituyfede hydegcanbon,.qroup., re n by..R4 and RS is
exenplified by those sierrimlbar to fhe _afror eer(rjercft ?%oﬁég <‘Elgo(p;!llpi'ofha |y substituted
hydr ocar bon grstgriordrIarbakyh gFees esenéer gixeemle oatbregyeasianyl agroup t he

af orement i ovethavepd i2008!d Yasuhisbi-bid €d. g Kyl A,QMRTLdGRY esented by R6 and
the 10 1i ke. Rﬂ?vnay be bonged tg Rz 1(:9(0 ?o’r me(:i r)fg)r’%g.r 'Ir'ﬁe'ri ng formed by R’

and RZ in contfitha¥YGHPeRy L. f BYorexafpibeny &y dusakycaneomdy png et diked .car bon

atons, cycl oaldangy Raytddody! Qrbip GARRAG aleNBy a0dLiNghhkge Yhich are
specifically cycl opentane, cycl opentene, is cycl ohexane, cycl 0hexene;

cycl ohept ane, “EJeYHEprenayl ¢ sortldke) - ayelowcesmmnylcgedionbreing, 7

cycl ononene, ayclodeessne ateys! @IGCERBnEHoBNIAC ape..eyakoundecene and
the like. (L0) Definition of Z 2 In tﬁg forarrul as, iosga )ﬁ/al ogen atom or

OSOZRL (Rl o i $"8I' ¥ L1iFBuphhadvitfigontiepaklve sppo taEeshdy hrdfl 2grBup having 6
to 10 carbon atoams hhaind $ Pt enaddnyassst biuted byeal kyl group having 1
to 4 carbon atons). As the hal ogen atom fluorine, chlorine, brom ne and
the 2s like are merdti BHedP AT hr8rdr bift S25PR $%PEN| Bie Aridated

carboxyl group is, for example, a group represented by the
formula: -CON(R'?) (R'3)
20 wherein R'? and R" are the same or different and each is
hydrogen atom, optionally substituted hydrocarbon group or
optionally substituted heterocyclic group.

As used herein, the hydrocarbon group of the “optionally
substituted hydrocarbon group” represented by R’ and R'} and
25 the heterocyclic group of the “optionally substituted
heterocyclic group” represented by R and R!} are each
exemplified by aliphatic hydrocarbon group, alicyclic
hydrocarbon group, aromatic hydrocarbon group and heteroc&clic
group, which have been exemplified above for the “hydrocarbon

30 group of the “optionally substituted hydrocarbon group”

ln

represented by R™” and the “heterocyclic group of the

“optionally substituted heterocyclic group” represented by R'”.

The hydrocarbon group and heterocyclic group may have 1 to 3
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Wth regard to the "alkyl having 1 to 4 carbon atons" and "an aryl group
having 6 to 10 carbon atons that is optionally substituted by al kyl group
having 1 to 4 carbon atons" represented by Rl, the "alkyl having 1 to 4
carbon atons” is 30 exenplified by those nentioned above which are recited
as R6. The aryl group having 6 to 10 carbon atons of the "aryl group having
6 to 10 carbon atons that is optionally substituted by al kg3 gs@goodavi ng 1
to 4 carbon atons” is exenplified by 25 23 April 2004 phenyl, napht hyl
and the like, with preference given to phenyl. Preferable exanples of Z

i ncl ude chl ori sepsuetbanestl funeyk tut:olegnresul drany Examngiest be didke, with

preference given.tq chlorin ( for m and/ or for m conpound The
conpounds repregben TE8°h lflﬁlg dﬁoP%ﬂ@?&S F ' alfoEFTTY) © ﬁé PP P9rm and a

(Z) form at i nmindireomctd tiilaelmnrpwmgm cgmduudmvm;ch H{oER &e&rbﬁhambm(SZ) form as

singl e compounds, and ato mxt re ther Pref er ahl e exanpl es
Preferabl e corrpgu nds“F e resen tﬁ"’éﬁﬁo&ﬁ{ﬂ"ﬁsaf 1§ g “(V), which are

produced accordi ng to ﬁhheef@nfnmzdast mm@ seishadudrs. of dHenhpiwsanbor @y ewd i on,

ool ude (1o T OLLPYLIBCOMRRUIIS.e (lhseccne 15 pretocenty an aie
benzyl oxyi m no];radspphewyvlgbmmooccmpd roma, sal bromerieofietelr2¢yclic

(E)-8-[4-(5-ne nyl.-.4- aoxazal Irrehxy)ben | oxyi m n 8pheny|octan
oic acid or-a ég‘%dtp tg &ejggo#ylzg?%u% gfénq % QT 42 carbon A¥ed. "G ’
(5-met hyl - 2- phemﬁlerzﬂbhocazalissl pekhlokyyindenezy | oxyrinneterds plieryl,but yl am de

or a salt ther Ih f npound represented by the fornula (1),
(rr), (ren), ny %%ﬂﬁ]c}} n%}\‘ecthg? sonetinmes to be briefly referred to

as conpound (I) (IWl)en Che [substitfenprof{ Whe hysirocarbon group and
heterocyclic group represented by R! is alicyclic hydrocarbon
group, aromatic hydrocarbon group, aromatic heterocyclic group
or non-aromatic heterocyclic group, it may additionally have
1> one or more, preferably 1 to 3, substituents. Examples of such
substituent include, for example, alkyl group having 1 to 6
carbon atoms, alkenyl group having 2 to 6 carbon atoms,
cycloalkyl group having 3 to 10 carbon atoms, aryl group having
6 to 14 carbon atoms (e.g., phenyl, naphthyl and the like),
20 aromatic heterocyclic group (e.g., thienyl, furyl, pyridyl,
oxazeclyl, thiazolyl and the like), non-aromatic heterocyclic
group (e.g., tetrahydrofuryl, morpholino, thiomorpholino,
piperidino, pyrrolidinyl, piperazinyl and the like), aralkyl
group having 7 to 9 carbon atoms, amino group, amino group
25 mono- or di-substituted by alkyl group having 1 to 4 carbon
atoms or acyl group having 2 to 8 carbon atoms (e.g., alkanoyl
group and the like), amidino group, acyl group having 2 to 8
carbon atoms (e.g., alkanoyl group and the like), carbamoyl
group, carbamoyl group mono- or di-substituted by alkyl group
30 having 1 to 4 carbon atoms, sulfamoyl group, sulfamoyl group
mono- or di-substituted by alkyl group having 1 to 4 carbon
atoms, carboxyl group, alkoxycarbonyl group having 2 to 8

carbon atoms, hydroxy group, alkoxy group having 1 to 6 carbon
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25 preferably a pharnmacol ogically acceptable salt. Exanples of the salt |
include, salts formed with inorganic base, salts forned with organic base,
salts formed with inorganic acid, salts forned with organic acid, salts
formed with basic or acidic amno acid and the like. 30 Preferable exanples
of the salt formed with inorganic base include alkali netal salts such as
sodiumsalt, potassiumsalt and the |ike; alkaline earth n2GaAprii@004 such
as calciumsalt, magnesiumsalt and the |like; and al um num salt, amoni um
26 23 April 2004 salt and the like. Preferable exanples of the salt
formed W th orgamsc daseylagl ydeursabtmd orteed weidont etset, hyl am ne,

triethyl am ne, rigdine, picoline, ethanolam ne, diethano I ne, S

tri et hanol ani ne ,éiafcyyclogﬁe&rfﬁgr#llaﬁé?gI\g,]%l-odl bceaﬁgw eﬁtﬁ?FEnaera#gﬂoﬁ‘é’ and t he

| i ke. Preferabimuexiamings? oo ® hexrdahtatfonsmedywbth dgraop garicg scicd igncl ude
salts formed wit y. hl oric acid, hydrobromc acid, .nitric acid,

sul furic aci d\,,\éaﬁjéggp%glgc!ea id %‘ﬁa‘y%%" s gl.t%ly %yefaé‘ga% et t5%&rpFaTof the
salt formed W dtvupr galfivetlsic dréwichadmesal ts 6 oartedch widns,f eratikylacicd, acetic
acid, trifluor tig.acid, f Il id, oxalic. acid artari.c_acid,

mal ef i ¢ aci d, ééﬁ?’tgrgi%aq’égﬁd? L TP R e r?éfﬁ’:l%:hla"cﬁé‘?dprr%‘?iﬁh’hgeéui:? o & acid,
benzenesul f oni @rder ditopst G- genasehi briiic, | sapachyl@nd &dvk the kislkePy ef er abl e

exanpl es of &33! 48! B0 fihBas6 AN 0 a0t d ngldde salbs,formed with
arginine, lysin, ornithine and the Ilzke, reférabl e exanpl es of the salt
formed with acd@@be. dwilpgeragitan i (fcbudeflgarire, f ohlednwi thdroaspar tipdiradi d,
glutamc 2 aciggapg the.like. O the above-nentioned salts, sodiumsalt,

pot assium salt, hydrochloride and the |ike are preferable. The reaction

bet ween conpound (1) and conpound (I11) 2s (hereinafter sonetinmes to be

briefly referr@dst ¢ as-f8a6t LR A sisk garried out in an anmde in the
presence of a netal al koxide. As used herein, the netal al koxide is, for

exanpl e, alkali net@ tca formplasxi Be isBxenfpresivt heravionndvude tert

b_Ut O?(i de, met hexkdautel h@ﬁleggcya‘:‘lQCtgl%u | kg, Qf plsé%@irMy QQt@;ﬁ:i'oHQh%o and

lithium Thlg rg?l%gltitiltlégxgydr?dlls pr ef etr.a f]}/l al kgtl i nmetal Cl_s

yl, an optionally substituted oxazolyl, an

optionally substituted thiazolyl or an optionally substituted
triazolyl. R' is particularly preferably pyridyl, oxazolyl,
thiazolyl or triazolyl, each of which optionally having 1 or 2
substituents selected from alkyl having 1 to 3 carbon atoms,

20 cycloalkyl having 3 to 7 carbon atoms, furyl, thienyl, phenyl
and naphthyl. As used herein, furyl, thienyl, phenyl and
naphthyl may have 1 or 2 substituents selected from alkyl
having 1 to 3 carbon atoms, alkoxy having 1 to 3 carbon atoms,
halogen (e.g., fluorine, chlorine, bromine, iodine and the
25 1like) and haloalkyl having 1 to 3 carbon atoms.

Preferable examples of R' include an optionally
substituted heterocyclic group and an optionally substituted

cyclic hydrocarbon group, which are represented by the

following formulas:
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al koxi de, nore preferably sodiumtert-butoxide. Wile the amount of a netal
al koxi de to be used varies depending on the am de to be used and reaction
tenperature, it 27 23 April 2004 is generally 0.5 - 20 equival ents,
preferably 2 - 20 equivalents, nore preferably 2 - 5 equivalents, relative
to compound (I1). That is, the netal al koxide is used in an anount of 50 -
2000 nol % preferably 200 - 2000 nol % nore s preferably 23 ApAIEDG#DI %
relative to conmpound (I1). As the am des, for exanple,

N, N- di et hyl f or mam de, acetam de, N, N-di net hyl acet am de,
1-nethy|-2-pyrneﬁLdone, %ﬁSdine M- 2-1 1 i Jdinone and the like are
used. The anidé@/prefeﬂé%gy'incmggggN,N-ainegh;ifornanide,

N, N=di net hyl acet@ni de, ™6 1- et hy¥-2- pyrro¥idone and

1, 3-di met hyl - 2-i mi dazol i di none, particularly preferably

N, N- di et hyl acetam de. Only one kind of these ami des or two or nore kinds
thereof nay be used at a suitable mxing ratio. In the reaction of conpound

(I') with compo ‘q/(ll)ﬂizze I vl ent Matio of conpound (1):conpound

(11) is about 5,2 abolt J75, eLAbly ahous 1:1 - 2. That is, conpound
(11) is used in%an amounf of about “20 - aboHt 500 nol % preferably about
100 - about 200 nol % relative to conpound (1). The reaction of conpound

(1) with compound (}\0,oZ (RSt elnAhLeL 15QMe] LS. 1che, BLielly Eeferred to

as reaction B) is carried out in an anmde in the presence o
carbonate. As Risedl héverh, thhenweead adérbomatiedils texermairbéi edoby. sodi um

potassium 4 thicUphe:Gal CHUTL SREIHMAURL AU and, t he ke, Jhe netal
carbonate is preferably al kali metal ‘carbonate, 2s nore preferably

pot assi um car bEHated fhen pekal hedindiate § saused atpman 2dkwuntavingéneral |y

20 - 500 nol %capbedandh! 3#orQ, -nad004k%. F ghabti gt O 1cQIROURd L1, The
am des are exenplified by those recited as the am des for the
af or ement i oned°F&aTERENtHR ket hBsEEC  NAABE 1Y hetavy g dr vant derherd the |i ke

are preferabl eohs ddaend RAGKEON et i:L0APRYUNd cbidoMbtdhLOMpRUAL LI V), the
equi val ent patio of conpound (1):conpound (IV) is about 5:1 about 1:5,

preferably abd@ri?d 1 fo A cFRRA™ RSO HABORAYE 1P 2i subpgituegsapri| 2004 used
in an amount cklabout £26h 21208UHaP0Q ML PEAISI abdns , ahoWqe08: . about 200

nol % relati ve to ,corrpohulnd_ ). The order of chargi n,q( reaction A and
reaction Bis I%B?rlne, chlorine, bromine, iodine and thé like), nitro,

haloalkyl having 1 to 6 carbon atoms and haloalkoxy having 1 to
6 carbon atoms.
15 R' is more preferably a group represented by the

following formula:

Nﬁ

wherein Ph is an optionally substituted phenyl group and R” is
a hydrogen atom or an optionally substituted alkyl group having
20 1 to 6 carbon atoms.

The substituent for the phenyl group represented by Ph
and the alkyl group having 1 to 6 carbon atoms represented by
R” is, for example, alkoxy having 1 to 6 carbon atoms, halogen
(e.g., fluorine, chlorine, bromine, iodine and the like), nitro,

25 haloalkyl having 1 to 6 carbon atoms or haloalkoxy having 1 to

6 carbon atoms. The number of substituent is, for example, 1
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particularly limted as long as it does not influence the reaction. For
exanple, (a) a netal al koxide or netal carbonate nay be added to a m xture
of conpound (1) with conpound (I1) or a m xture of compound (I) with
conmpound (IV), respectively or (b) a mxture of conpound (1) w th conpound
(I'1) or a mxture of to conmpound (I) with conmpound (I1V), or each one of
them nmay be added successively to netal al koxi de or netal @Apnmmm
respectively, which is dissolved or suspended in advance in am des, or (c)
conmpound (I1) or conpound (1V) is added to netal al koxide or netal
carbonate, respedtively, which is dissolved IS or suspended in advance in
am des to prepare a solution or suspension, and conpound (1) dissolved or
suspended in anmi des may be added thereto. The reaction tenperature of
reaction A and{$e&etimitiBnr v Kes depending on the ki nd of metal al koxi de,

metal carbonate 2 apd the. 0. pe opne fenperature nmay be in the
range of from-78C to the ?§§ tXp(l)lg)nt %%gg m e%rouBr e?prrezsi%rl‘ydf%%m 5Cto
t he boiling %or@ﬁ‘:ofc%(@ﬁdesor( eNR"’ (R 2®9®)ydr5f¢m1 reactiropptiemperat ure i s nore

preferably 5C;JggtﬁggedTQ&;leag5ap9n LROL 1 83641 O fgnd.eagtion Bis,

for 25 exanple, O. hours. I'n e reactlon reaction B, the
reaction may berecarﬁeef@bbw ang 2 HPenér%S’enl% o&reamqaatperlelﬁaquplammnl um sal t,

suh as tetrabutyl agmakumdcon de and Lbe ke @0 al kabh araglkal i et al
salt, such as potassiumiodide, sodiumi o pot assi um 0 bro sodi um

bromi de and t h&Bsitkeitegy @Wlegmkp"ah@rtehenmd(éy 2’0 T edbre drhep r eact i on.

The conpound (dsd o ODt:3l Nedsba, REL] QA JRKebE RMLAR)Ed,AS, A0t ed bel ow to

produce conmpound
isopropyl, butyl 1sobutyl sec ~-butyl, t.-butyl and the like,

is mentioned. The alkyl group may have 1 to 3 substituents at
substitutable positions and examples of such substituent
include halogen (e.g., fluorine, chlorine, bromine, iodine),
15 alkoxy group having 1 to 4 carbon atoms (e.g., methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec.-butoxy, t.-butoxy
and the like), hydroxy group, nitro group and acyl group having
1 to 4 carbon atoms (e.g., alkanoyl group having 1 to 4 carbon
atoms such as formyl, acetyl, propionyl and the like).
20
(3) Definition of n and Y
In the formulas, n is an integer of 1 to 3, preferably 1
or 2.
In the formulas, Y is -0-, -S-, -SO-, =-S02- or -NR'- (R’
25 is hydrogen atom or optionally substituted alkyl group), of
which -0-, -S- and -NR’- are preferable. As used herein, the
“optionally substituted alkyl group” represented by R’ is
exemplified by those recited as the above-mentioned "obtionally
substituted alkyl group” represented by R°.
30
(4) Definition of ring A
In the formulas, ring A is a benzene ring, and the

benzene ring optionally has 1 to 3 substituents at
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RZ450RL-X (CHZ)ay | j (CHZ)P 0-L1=C-(CHZ)g-R(C m C-OH (111) HNReR9
(M) RZ450RL-X(CH) -y ~] (CHOP O-NL (CHZ)g RC mCNR3R9 (V) 2 n
The amidation reaction is carried out according to a nmethod known per se.
That is, a nethod wherein conpound (I11) and a compound represented by the
formula HNR$RO (VI) wherein the synbols in the formula are as defined
above, or a salt thereof (the salt is exenplified by those 23Aplie20®s t he
to salt of conpound (1) and the like) are directly condensed using a
condensi ng agent (e.g., dicyclohexylcarbodiimde and the |like), a method
wherein a reactibsgiterdniat pass tobnscompaumnte okl $ucanne|ulﬁ::ﬂﬁ}noemd 1(1&/11)deare

reacted appropgj,ane escribed. i ni ¢_Func nal

Preparati ons, e’?&né%@& t{;%%@%glp SUbﬁtll ué%cg hyﬂ%ﬁﬁEl@f@‘b E CaG‘t’O “or ot her
met hod i s usedertAongbled Shwteutntect ey ezmtlpveuctemgn@tmvmdobptmanﬁd (rrn)
s EXEITD| ifi Eds%tﬁlg&gdagrpyn%r 89&1&2 ag]_fi or}a Jdce %g‘gleq(er%;m&rlegebyd

brom de), im dazolide, a mXxe d anhydrl e[ h met hyl
carbonat e, et hytcicad bonabe mbsisoisut yfor2 hgdrdvenadre ganep tahe | i ke) and the

| i ke. For exarrlpéﬁ,rog\ﬁ%qca&o%%l Qeg}%l Lde J g}ét ysed, the reaction is carried out

in the presence of a base in a solvent t does not influence the
reaction. As the baS¥d fepstéxaapl és preferdylvarh nelkyAnetdep| poripbol itee,

N, N- di met hyl ani |d,98,n %qgllnymahygf;&q9 upomh%xp?% gdéaw@oﬁag&%@aédze 2rs the

pot assi um carbonate and the |like are 30 004 nentione
sol vent that ded€Ipwtatofl uence the reaction, for exanple, hal ogenated

hydrocarbons such as, chLorfQie, Qh&*ﬂa‘%"t?@%‘%@?@ﬁ(&'&l‘i‘ tGuld ke, aromatic
hydr ocar bons such as benzene, toluene and et hers such as

t et r ahydr of ur an, d| oxane and the |ike, y acetate, wa er and the |ike
are //Eji;}— is preferably

(5) Definition of p
In the formulas, p is an integer of 1 to 8, preferably an

15 integer of 1 to 3.

(6) Definition of R?
In the formulas, the “optionally substituted hydrocarbon
group” represented by R? is exemplified by those recited as the
20 voptionally substituted hydrocarbon group” represented by R!.
The “optionally substituted heterocyclic group”
represented by R? is exemplified by those recited as the
"optionally substituted heterocyclic group” represented by R'.
In the formulas, R® is preferably an optionally
25 substituted hydrocarbon group. R? is more preferably an
optionally substituted aliphatic hydrocarbon group, an
optionally substituted alicyclic hydrocarbon group, an
optionally substituted aromatic aliphatic hydrocarbon group or
an optionally substituted aromatic hydrocarbon group,

30 particularly preferably an optionally substituted alkyl having

1 to 4 carbon atoms, an optionally substituted phenylalkenyl
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mentioned. These solvents may be mi xed for use at a suitable m xing ratio.
The anopunt of conpound (VI) to be used is 1 - 10 nol ar equival ents,
preferably 1 - 3 nolar equivalents, relative to compound (I11). The
reaction tenperature is generally from1 -30C to |00C, and the reaction
time is 0.5 - 20 hours. Wien a m xed acid anhydride is used, conmpound (111)
and chl orocarbonate (e. g., nethyl chlorocarbonate, ethyl 8 Apdiczdddonat e,
i sobutyl chlorocarbonate and the like) are reacted in the presence of a
base (e.g., triethylam ne, N Is nethyl norpholine, N, N-dinethylaniline,

sodi um hydr ogeatarbbaatng, 8 sodilneadrbonaine, opahasstikvm iy Bobatieuvasd t he
like), and the h i i re is reacted with conmpound (VI). The
anount of comgﬁ%ld%fw%%gg%ewué%g% ga%o-n 10°"Wol ar equi val ents, preferably
1 - 3 nolar equival 8m subseitaehverhag Yorspouyrtothtdon gPeipbheay éaegtion
tenperature is - 30C 0 n he reaction . time is 0.5 -
20 hours. The I(D:g%%g%ﬁicf) :(ﬁlali(lg%maﬁg&do%rg%%x%d%%% 'g ﬁ%lsngo tgol r%e a]f:bé)rrf be
separated and ptatsti exyloyy avienpvirevéepah abi bh cambdopurtphs eati armaeans, such
as _concent rat i Qbhe5ONGER! £ ARLON. Undef, raduced, 28 Pressue, . sgkvent
extraction, crystallization, recrystallization, phase transfer, treatnent
W th activat edSEFhbBrerdnds ¢ fer| ¢$4e@plahdt tPs3- the treatment after reaction
may be extraction by a nmethod known per se, such as extraction with a m xed
sol vent of an organic solvent insoluble or sparingly so soluble in water
and water. The!Or §ahidtéer wéne a19ssl ubl e or sparingly soluble in water may
be any as long as the tabj £ahhYEs caMPound; cady.be, digssolaed, . andpis o
preferably aromatic hydrocarbons such as toluene; esters such as ethyl
acetate and 31%° %23"ApFid 2004 the |ike; ethers such as diisopropyl ether,
t.-butyl nmethyl ether, tetrahydrofuran and the |ike. Where necessary,

enpl oyed is a washi ng process conprising maintaining the reaction m xture

after conpleti B BPEIHEPRAE RoA"BARi ¢ for dissolution of the objective

conpound in a salt formeifWaLLY, rRWASAIK0athenabi Al-nsd Sekptd@n.th an
organi ¢ solyent insoluble or sparingly soluble in water, and nmaking the

Yy S .

sol ution aci di €0t & B¥HFCRR Tl b OPRECTEH{E YULs &1 BG#H T OF AT Re™f 1 ee
form Further gmpbpyedobsicdaas BuBgr 106€3%t0.&RNPE iEohg, Washhng an
organi ¢ solvent_ i.nsal ubl eqﬁor_ s%r%ri n)%‘l y soluble in water, which contains the
obj ective conpBUAd I HYa e M Snf X BROMR i A8 hatthg dtYope iksrard
concentration wr fwet @r ridg) addition, the objective conpound may be purified
by a method known r §&;..Such as rec_r?;stal l'i zation and the |ike. The
recrystal lization b& 68%{}]7:% SEPUP S AT HE 89T fBPBRCE ™ n sol ubility
under heati{fg "conthtalonssudBtitutea Sedeveafci(ie. gbup” didpsepsapyl betdier,
t.-butyl net hyalndeﬁghegé n- hexane d the like) in which the objective
conmpound i s insol ubfe (?racspeaxref“ﬁbf‘l\r}ego}%t}lh8s%ltre§lb%ﬁ £F ctitsar °PEpér & ure, or
utilizing the sR2ostithfted enydectarbenl ghviubl t ahdofopt i, sabstertiredy di ssol vi ng
t he objective ound. in_a spolvent . ,Q., fetrahydrofuran, acetone and
the Iike) in \}\}%ggﬁoctyﬁel%gﬁﬁ%n&e%esse(%’r%ﬁ%%g 8r easily soluble, and adding a
solvent (e.g., diisbpropriosder sulisthutdd aeyhyroet’herpreschexany, rhat er and
the like) in Y!Ahcib Btgeexemplified by those similar to the “optionally

substituted acyl group” recited as the substituent that the

“optionally substituted hydrocarbon group” represented by R*

may have.

R® and R’ may be bonded to form a 5 to 7-membered cyclic

30 amino group. Concrete examples of cyclic amino group include

l-pyrrolidinyl, l-piperidinyl, l-hexamethyleneiminyl, 4-

morpholino, 4-thiomorpholino and the like.
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25 obj ective compound is insoluble or sparingly soluble, and the |ike. The
starting material conpound used for each of the aforenentioned reactions
can be synthesi zed by, for exanple, the follow ng nmethod. so The conpound
(1) can be synthesized by, (1) reacting butanedi one oxinme w th benzal dehyde
in the presence of an acid to convert the conpound to N-oxide, reacting
this conmpound with oxalyl chloride, phosphorus oxychloride zgnpjpmtmoui ke to
give a 32 23 April 2004 chl oronet hyl conpound, according to the nethod
described in Chem cal and Pharnmaceutical Bulletin, vol. 19, p. 2050 (1970),
(2) converting(dHheecihliatomeithyt aeangpound to a benzal dehyde conmpound by
reacting the chloropethyl conmpound,with p s h droxybenzg_l al cohol in the
presence of a base rbé%%df%@m 2% 1 We 498t Rod Beder Pk oF N S6F 7t 287 Cheni cal
Soci ety, Chem ealh Commupicaichoasom ¥6lan Ypt bnad82 {ub988Juteqr reacting the
chl oronet hyl co ogun W th p-hydr@x begzahlr?dgh%de Ln thg?ﬁpresence of a base
according to ths HEthod Faderibed iTYI8EIPAF10-%0F BPghMit 2chEtd-stry, vol .
57, p. 589 (71992), Treducphipnhhips sebspicunes WMyidhodadbedugidug” agent , such as
sodi um bor ohydyi de_and .the lLi ke, _.according.to the t hod described in
Tet r ahedr on Le‘?etpéFg?nnc\‘/egl by Jg g RZﬁSe’(ef‘é’g’l%fedt gys Fﬁess’i“‘i‘gaﬁ 9y &P oxynet hyl
conmpound, and {R¥rergadbhed "ohisoradhpoumd twtddedt hydaeyhriehl geode bs End t he

| i ke, according.to net hod _descrjbed in .Jourpal _of di ci nal emstry,
vol . 29, p. 1&%5%(&%%%)r?ncﬁ18”é%nrr%8u%h €1 AR be’ éCP%oagsc’v)%ﬁ'f‘%%téLf’rzl% accor di ng
to a nethod si'trvttapnaldyt heseinetadodsky lTheowponpernedefitdd bankf endrpaand (V)
can be synthesj;zed Z according to the nethod described in Pharnmazie, vol.
38, p. 313 (198% "or Acta Crystallographica, vol. C50, p. 78 (1994),

namel y, accordi ng t® meymbehezhdednpr iRéiteg fpeact irhgy kelieneiandohyet Gyyanm ne
in the presen 2 has . .ho imlar to, these nethods. 25 The
conpound (1), Cfognr%logngq( ?ﬂbqgﬁgl%g%%bgfﬁ %}ﬁﬁltehucg%ﬁ?%aﬁgdhaﬁﬁygb%
respectively used! forbehetpnoduyrrcionikeet hodiof 1 e pr esehdn ianventandn after
separation an uyiJfd catien ) d I ion mXxture
for the pr odugkthigo%mr‘flét ﬁ%id&lo? p%(hsgeg%\s@érl\?;ia%\%%%ng%sgBO&%t%F& FOR

EVBODI MENT OF CYHECHENYERT | cORE qitrecepe e soniolienrent | owcleheptphai ned in the

foll owi ng by retesdd t e a @,(nggg S, ' e not to
33 23 Apri l C2'004 aggggb%gthicg%%gg, |Ji§>é1§{;§g‘{“?§§( r]%farrp eégRe%QeMrigﬁ%gﬁékarrpl el
Producti on of AS{eRRtebRyiNicheNrdscptre apf bencadnoidecans censt BenZdye pr opi oni ¢
acid (100 g) was suspended in nethanol (300 ml) at roomtenperature, and
hydr oxyam ne hydrochl oride (46.8 g) and sodium acetate (138 g) were added.
After stirringd®PhPafirtticd ¢6Z 4.5 hr at roomtenperature at 22 - 27C, pure

wat er (500 a71) was @dged rdpEerascoplisng 810880 -atRGor BBk (R is
alkyl group having 1 to 4 carbon atoms, aryl group having 6 to
10 carbon atoms that is optionally substituted by alkyl group
having 1 to 4 carbon atoms).
As the halogen atom, fluorine, chlorine, bromine and the
25 like are mentioned, with preference given to chlorine.
With regard to the “alkyl having 1 to 4 carbon atoms” and
“an aryl group having 6 to 10 carbon atoms that is optionally
substituted by alkyl group having 1 to 4 carbon atoms”
represented by R', the “alkyl having 1 to 4 carbon atoms” is
30 exemplified by those mentioned above which are recited as R®.
The aryl group having 6 to 10 carbon atoms of the “aryl group
having 6 to 10 carbon atoms that is optionally substituted by

alkyl group having 1 to 4 carbon atoms” is exemplified by
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1 crystal was added at 25C, and the m xture was stirred at room tenperature
for about 1 hr, then cooled to 10C over about 30 mn, and stirred at 5 -
10C for about 2 hr. The precipitated solid was collected by filtration,
washed with pure water (100 m x 2) and dried under reduced pressure (400
to give 4 Is (hydroxyi m no)-4-phenyl butanoic acid (94.4 g) as a white solid
inayield of 87.1. 1H nuclear magnetic resonance spectrunpgAgsD2064300M-z)
S ppm 2.40(2H,t,7.6Hz), 2.71(2Ht,7.6Hz), 7.37-7.42(3H, m, 7.62-7.65(2H,
m, 11.31(IH's), 12.15(1H's) 2 Reference Exanple 2 step 1: Production of

4- (chl or onet hymenﬁl metehithy2- pherk- 1{3oxazol prBenzateeafiyde {(34Reg)l.and
acetic acid (800 mp, ereadded.ha, 2,3 butanedigne oxi me (300 g), and the
m xture was stirre di ssol uti on at room errperature fol |l oned by
cool i ng. Hydr d'tet‘}‘lhelﬂersellé@m&d gaslugassstfany édardothe Wkewviitht prefheemext ur e at
5C, and hydrochlrig agigh;gas was continuously blown at 10 - 25C for 5 hr.
Di i sopr opyl 59t er (1200 m) was added at 10 15C over about 1 hr, and the

m xture was "aged at 5 - 10C for 30 1 hr. The precipitated solid was

col | ected by fjihtrati C di i sopropyl ether (400 m) to
gi ve a pal eyel(ll ozv \%}‘%I ?grfg‘ﬁ?}ﬁ@fng? %alfj\j‘lmegor}%S%Hd . 120 g therefrom was
suspended in tetrahipdr 8PtHCARIE 3BOAEINted o dtie %ﬂmuaafsdllmiamd 371) 23 April
2004 of thi oMflavelionbercbd! dndml (29%00h 11 sheld BBYGT O 3Bl 2R M) was
added at 3 - 6C over about 40 mn. The m xture was heated over about
1 hr, stirred WRFitPefeatthdEuntrer red | @x {eBCys foingge mompqihéism exfeowae was
cool ed to 2CravelraRpiteck s hr, and stirred under ice-cooing at 5 - 10C
for 1 hr. The precipitated solid was col | ect ed by filtration and washed
with tetrahydrofuran (24 ml x 2) to give 4-(chloronethyl)-5-nethyl -
2-phenyl - 1, 3- axagohe sl edEiB1ed19 g) as a pale-yellow white solid.
Acetonltrlle (57.9 M) was added (suspended) to 23.7 g io therefrom and
pure water (9.7 nl FrRaT2R48ePPOr I $8BFIRNOPE & PHCIiopmti@swdi®er (96.5 m)

was added at 2hd- (B4 G0l a D Qabadeddl ac@itdiihfe JTkXd WrBaWas o6 o @dqand
stirred at 10C for 3 hr. The premPltated solid was collected by

filtration, vv§§h1é}tf REEIESUI R SREL R (2614 £ho)odheing] eemasHARS: r educed

pressure (40C)1j S(Et)94g!4\#&5%4&9&%%54]%4)o5am9h]b{éth%xpheny| 1, 3-oxazol e
ellowwhite saolid in a yield of 56. 7% 1H nucl ear

(15.9 g) as a g g)é
magnetic resoR PEEEP U (%B@!L@“é@@‘ﬂﬁ%)acbd PNt £33 Breresf: 4.46(2H, s),
7.41-7. 46(3H, (aj (E7 - 99548(92(&Hy1m pHibRPL -2~ o RE A YChd 108 x Of -
(4-(5-net hyI é)ge% zol - A%I met hoxy] phenyl } net hanal
4- (Chl or onet hYFj% ;?ﬁ 25k 376t €805 g hskee T di ssol ved in
di met hyl acét am d(e:)em& mt)meamglfmxpaby@raxyMﬂ@&Imysd@(30 9 g) and
pot assi um car ona 1m1n % re,a l‘f'?)l%t roomterrperature The m xture
was heated and®2¢ sf‘ FHEa’ at PEEMYIESE B 40T A STHe thPXGUre was cool ed, and
The salt of the compound represented by the formula (I},
(II1), (III), (IV) or (V) (hereinafter sometimes to be briefly
referred to as compound (I), (II), (III), (IV) or (V)) is
25 preferably a pharmacologically acceptable salt. Examples of
the salt include, salts formed with inorganic base, salts
formed with organic base, salts formed with inorganic acid,
salts formed with organic acid, salts formed with basic or
acidic amino acid and the like.
30 Preferable examples of the salt formed with inorganic
base include alkali metal salts such as sodium salt, potassium
salt and the like; alkaline earth metal salts such as calcium

salt, magnesium salt and the like; and aluminum salt, ammonium
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sodi um borohydride (9.11 g) was added at 5 - 13C. After stirring for about
5 mn, the mxture was stirred at roomtenperature for 4 hr. Under

i ce-cooling, nmethanol (50 m) was added at 20 - 21C, and water (50 m) was
added at 21 - 24C 30 under ice-cooling. Under ice-cooling, conc.
hydrochloric acid (50 nl) was added at 18 - 25C and water (50 ml) was added
under ice-cooling at 23C. Stirring was stopped and the reagBiQyiliggur e was
stood overnight at roomtenperature. The 35 23 April 2004 precipitated
solid was collected by filtration and washed twice with water (150 m). The
solid was driedalmndes theduciked pressure (40C) to give

{4-[(5-nethyl -2-phe 1, 3- oxazol hen nmet hanol (68.3 g) as
a pal e-yel | ow brompgefsoﬁb%]e |exa%plfse?% %L /L %f]‘}ckf é’éPanﬁéﬁ c

resonance spectraindé CaCi3- S00MizYite ppime2hdlen(idH, S)rietéylaf2né 2H, s) , 5. 00

T8 00s. 03¢ b aithe oledtbRlt unabifdice ! SRR Syt AL), 7 4277 46(3R

{4-[(5- net hyt - Qﬁmeﬂrydlam;ﬁeoﬂazﬁloﬁeyﬂamﬁhhow]ﬂp@myllz}lmﬂllgaamdiamine
4- (Chl or onet hyg%d wLethyl - 2- phenyl - 1, 3-oxazol e (5.00 g), parahydroxybenzyl
al cohol (3.29 g) and potassium car bonate (6.66 g) were suspended in
di met hyl f or mam de (R2&frirablandxbidmgebsosuspesslitofiomast s8ith niedranib0C for 3.5

hr. The reac“?&%%&lﬁd@ m%s x.lm%g v%{]c(ilx waéroch 25 m Zlcyva%gglap% gd.@t not

hi gher than 1 e mxture was stirred " about 5C
for 1 hr underadige-coolicngzidTheulduyse aslcsdvxmfesgbﬂwcae:di bydfiHet takd.on,

Lo ghve the obj ect] v6 Broduct (ias & k! S BIle FOUCEEBLERSILE o °0C
0
magnet i ¢ r esonHifdeds padte Lﬁﬂr(r@ﬂ)@d}?;thWHz)a@dppm@m#@H s), 4.62(2H, s),

5-00(2H S) 5tr:|1§(lgh:oa§)et1c aQ.JL'&Zli‘ugar.Jl Ia_'éid ngﬂ{g cgd 'f:ZIEierc7 12:1',7'46(3H’
m, 8.002s 8.03(2H, m step 3: Production of

4-{[ 4- (chl ororﬁlﬁyF)%énos(V]rFrEtWId} Sresthid 22ighamyic lacddexazol e
{4-[(5- Met hyl -2epbedyth £dn 3+ gwolbeﬁzyrle)smct}%ylmenw&Jﬁgn@aﬁ'fogﬁoo 9),

' tetrahydrofuran (750 m') and toluene (750 mM’) 30 were charged and the
ni xture was' cotii€dath the, Liks; onyl chlori de (88 mM) was added dropw se at

not higher than 15G,Q¥efaph@ Bk éﬁ@Q dhendi ahur £, 4R8 LACHLEY AbnlQ, - 15C for

1 hr. 10%Brine (900 m) was ad vvlse at the sane tenperature 36
acid 1nclude salts formed w1t arginine, lysin, ornithine and

the like, preferable examples of the salt formed with acidic
amino acid include salts formed with aspartic acid, glutamic
20 acid and the like.
Of the above-mentioned salts, sodium salt, potassium salt,

hydrochloride and the like are preferable.

The reaction between compcund (I) and compound (II)

25 (hereinafter sometimes to be briefly referred to as reaction A)

is carried out in an amide in the presence of a metal alkoxide.
As used herein, the metal alkoxide is, for example,
alkali metal C;¢ alkoxide. Examples thereof include tert-

butoxide, methoxide, ethoxide and the like of sodium, potassium

30 and lithium. The metal alkoxide is preferably alkali metal Cj.¢

alkoxide, more preferably sodium tert-butoxide.

While the amount of a metal alkoxide to be used varies

depending on the amide to be used and reaction temperature, it
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23 April 2004 over about 10 mn, and the m xture was stood for 30 mn,
partitioned and activated carbon (15 g) was added to the organic |ayer. The
m xture was stirred for about 1 hr, and the activated carbon was filtered
off and the m xture was washed with toluene (300 m). The organic |ayer was
concentrated to about 805 g and then heated to about 60C to di ssol ve
crystals, followed by standing for cooling. The m xture wag3ggsil@douo about
25C over 30 m n and n-hexane (1800 m) was added dropw se over about 30
mn. The m xture was cooled to around 10 5C and aged for 1 hr. The crystals
wer e col | ect edibyehptdliat § on -ahel enasheidnns | lpreokchidigl reneo- n- hexane (1:3)
ég?g ;del) | O\T\Ihe g&lyl%taiienscs, r{’\oered{J}:ee eragger regue%%gv I’ §9rr%1a£1v OCot 0 give
4-{[ 4- (chIoronewmyby@h@mbxyrmaihyL)uﬁrmet&Wth@h@Eyis1@3dowazﬂle (280.0 Q)

ot 3! Sh0,0E Bk 42 4 B SPTRgNSEL B £SARNeR RS .

7.01( 2H, d, J=7HzYsfeTaB( 269 d J&WHp)lo,7re4-&t37ve4&(33H;mpmmd 8(1@0 8.03(2H, m

Ref et ence Exampl e 3 Praduglin, Qs (gL oy s Pyl getanol ¢ acid 20
d) ﬁy? 3.6 g :

Et hyl benzoyl acetate (2.50 rono exanat pot assi um
carbonate (2. 25 gfpnidrd §dﬁ1€i}mtf0d|ad@ta("@d50 Igyne ey le 2spispren déchel, nl, 3-

L-met hy! - 2- pi pekidape (1201 Ja.ands the %ﬁ@a?ngla% Ve Stifr gf A 60C for 6
added wat er (S

h. To the reaction mxture wer e and toluene (7.5 m),
and the ZS mi x@iafersmly éxiludeted - dTrethydf erenreifiay & Nyvgisewashed tanide . wat er

(7.5 n) and cmgemlr@tgprm@%er ggawle@ @{nee%ﬁyiez R8N &gkl ow of | . The

concentrate was di ssol ved i n nethanol concentrated again. The
yel | ow oi | wasPHitéswlarén nusfetardmol W@ﬁﬂ?ﬁﬁééc%v\mé?haﬁ@ly ere.lgndl ) and 4N

sodi um hydr oxi &fe +88seS @hikd 0Br (A 9r HokreWRshRAdRd 8t fR0BLt apeLature. The
m xture was refluxed for 1 hr and cooled to not higher than room

tenperature (Z5EFePiyaisiagantHe hydrochl oride (1.08 g) was added and the

mxture was refluxeth £ 2aBEionTBE JBPbHKE MRS, 3A compouAR' id1) 2094 al | owed
to cool to roomtenperature (not higher than 25C) and 3N hydr ochl ori ¢ acid

(9 m) was addSy ¥ 'Son S Lowdl HmRRIERY 4T) GRBECHE dFY)stidl #8%%t Poh.~ The

crystal s were aged 1ursde;5rdfee9&q,l bpghd @r1 1 hr, eatlect eshddunki |dhatd on and
washed with water s The crystals were dried in vacuo at 40C for 3

hr to give pal®85§etn g\’i&/ %WEFa‘TfsabThte 28bt 788 Wy B Kl /s PhRhEFaBlS pended i n
acetone (12.5 apb)tand diddoiut|od weier rbildiSemd corpshdi $50! ved under
reflux. The m xture was allowed to cool to roomtenperature crystallized
and aged under ice-C6ofFATG PPV HPY Fevbbt PHRYEr {EPal s were

filtrated, iRas(hedemiatbeslisshétined v@berovfidld fdierasd tdr bedebbridmacHp at 40C
for 4 hr to gllve ;rhe gb etctlve groduct as Eale yel l ow crystals (1.96 g,
yi el d 60.4% . "THHUFEa" iyt FE*F%e<BniHifc 87 SHESEr Um?( GBESBGREZ) is S
ppm 1. 28- 1. 50( 8H, m, us?edlﬁéi’elint,,ﬂh—e?)netil “heBbhdte) = Haknp 7323 . 45(3H, M),
7.61-7. 67(2H eriium pota(ssﬁx ’llt lugn:l:(l l_&c:Lu , cecium, rubidium and the
like. The metal carbonate is preferably alkali metal carbonate,

25 more preferably potassium carbonate.

The metal carbonate is used in an amount of generally 20
- 500 mol%, preferably 50 - 200 mol%, relative to compound (IV).

The amides are exemplified by those recited as the amides
for the aforementioned reaction A. Of those, N,N-
30 dimethylformamide and the like are preferable.

In the reaction of compound (I) with compound (IV), the
equivalent ratio of compound (I):compound (IV) is about 5:1 -

about 1:5, preferably about 1:1 - 2. That is, compound (IV) is
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Ref erence Exanple 4 Production of
4-[ ({4-[ (5- net hyl - 2- phenyl - 1- 3- oxazol - 4yl ) net hoxy] benzyl } oxy) i m no] - 4- pheny
| butyl am de zo (E)-4-[({4-[(5-Methyl-2-phenyl - 1-3-o0xazol -4
yl ) met hoxy] benzyl } oxy)i m no] - 4- phenyl but anoi ¢ acid (0.5 g) was dissolved in
ethyl acetate (5 m) and ice-cooled. Triethylam ne (0.18 m) was stirred at
the sanme tenperature for 10 mn and ethyl chloroformate (0234 20884 added
dropwi se on zs Continuous ice-cooling. The m xture was stirred for 30 mn
Wi th ice-cooling. Under ice-cooling, conc. aqueous ammonia (0.5 m) was
added dr opwi seuasd ibhen minsta & Fnasoust 26 r-edpait tshe ®are pempesstyure for 30
mn. The reaction nix%ure was allomgd to return to roomtenperature, and
after stirring®fatt 1%hr, 288 W20 dPHpyFe@tdshde E8RAuPdwEs -added. The
m xture was stirredruadedet G epotding factlohra and fdakbt1at @dis Hae obt ai ned
crystals were washed with cold dii§o rggg[ alcohol (3 _m) and dried in

BF%C vé

vacuo at 50C fBf" 3HIHY §tVeene BIT5dTt 1381uerss Wii|l 2004 as
white crystafsré¢dhtd3dng, 0.92 mmol, yield 86.4% . 1H nuclear magnetic

resonance spectrum (CDC13- 300M+Az) g 2.41-2.49(SH m ,

3. 04-3. 10( 2H, t, J:?H%j”f eéf"t}%%’(%H,‘as)a, mg‘g%@iﬁf“?f, © .“‘fé%? KBPYR2 %, B%( 1 H, br),
7.00( 2H, d, J=7Hz9 ,ad@eB35h. 38(iSHun} ,0£7 cdidpotind5(BHwith ,cotp®3rd? (66( 2, a M ,

8. 00- 8. 03( 2H, Ref erence Ex e 5 Production_of .

4- (hydr oxyi i n'w%’itéff‘ﬁh%fﬁﬁﬁ%%‘i“ﬁ‘m lg&r5? 6?6‘991‘&“&12%@% bAESHHIT- 82 66. ') was
suspended i n nethanote (2| éompopndnd) hyitrhoxyaghune hydr oehd enkelere( 385. 8 g) and
10 sodi um aget . . were added room_t erature. The m xture was
stirred at ZSCgéng)Fgggh(rq.) g‘%’lut\tﬁgcom oélrng(ggé’nﬁ eﬁ/ﬁ%%&dg%%ﬁemﬁx P56C and seed
crystal (0.5 nydeflasuaddeivedly 2R2@etAf tadikogide pirngetall codenéenperature for

30 min, the mxture was. caqql. 0,10C over_ about 1 hr.and stirred at 5 -
10C for 1 hr. ISSlﬂL(IE'hteJL pr%éﬁg}l?gtiesddqscgfﬁlgem%r corTec eedlrbqu'?rfcter at'i on, washed

with pure wat exni@dsg, rdr) (@ndedpewed Uhberrr edwoedd prigs sy edf4dCp tetgi ve
4- (hydr oxyi mi no)4; phenylbubyl am de: { 343, 1381 3 Bﬁllﬁp‘{rsp%%é‘gﬂbéae solid in

a yield of 53.0% 1H nuclear nagnetic resonance spectrum ( ds- 300 MHz)
Zo b ppm; 2 1% sugmgreled i) 2dpag@- 2n Op(igkl 4y) prépaBe(4Holbrsdn of. 31( 1H,

brs), 7.35-7.42(3EhsiBn Lad3Is 2K, shl.85 Referet Exanpl e 6
Producti on of {4-§g(s‘5-r%nrét%yal6§2r-z%oﬁ§%yr&-)l%§oii;VZ(g)lé%gl‘lfﬁ%ﬁdhgx{/ pﬁgﬁ% } met hanol
25 (1) 2, 3- But®iYeflf (¥e=edxieeet300 g) and benzal dehyde (342 g) were added to

acetic acid (900 mqncandsddignMarhlE L MBS, SLILEEd kwr(zdgwé&r&iog,@ci d gas
|

(311 g) was blown into the obtained solution at 10 - C an I sopropyl
ether (1200 mY%2rhas degdeedirgneertheobiichgf mtelr eberidn mexturcerheatstirred

at 0 - 10C 30 40r tde hhiadheoPELGishit abed %Q%él%t\ﬁ@§ &0l Lected, by filtration,

washed twi ce with diisopropyl ether (400 and dried in vacuo at 25C to

give a pal e- y@fl 65PN’ E & $61 Fop P92Liy gpintThifseigler d KrRfembly) £y -
suspended in -G ¥€4hs0hyi@ALgAoid® of amides (e.g., 200°C). The reaction
temperature is more preferably -5°C to 80°C.
The reaction time of reaction A and reaction B is, for
25 example, 0.5 - 20 hours.

In the reaction A and reaction B, the reaction may be
carried out in the presence of a quaternary ammonium salt, such
as tetrabutylammonium bromide and the like; an alkali or alkali
metal salt, such as potassium iodide, sodium iodide, potassium
30 bromide, sodium bromide and the like; crown ether and the like,
to promote the reaction.

The compound (III) obtained in reaction A may be amidated

as noted below to produce compound (V).
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23 April 2004 toluene (130 m) and N, N-dinethylformamde (2.4 m ). The

obt ai ned suspension was heated to 70 - 75C, and thionyl chloride (8.84 m)
was added and the m xture was stirred for 1.5 hr. The reaction m xture was
cooled to 25 - 30C and water s (132 m} was added. The m xture was stirred
and stood still. The organic | ayer was separated and washed with 7% aqueous
sodi um hydr ogencarbonate solution (132 m). N, ND net hyl acepamipht 2088 nl )
was added and the mi xture was concentrated under reduced pressure. to (2)
Separately, under a nitrogen gas stream parahydroxybenzyl al cohol (1I.

g) was dissolved in N, N-dinethylacetam de (40 m) and 28% sodi um net hoxi de
(20.4 g) was added dropwi se at not higher than 15C. The obtai ned m xture
was heated to 25C and the ure was stRired fQ‘rR510hr The obt ai ned

sol uti on was |§l@dq@lg dr (GH) pt‘ﬁe“afﬁneempra{ e) e{ut—aﬂ ned igarthe

af orenentioned (1) at r25C over 0.5 hr and the m xture was stlrred at 50C
for 3 hr. Water (20 ml) was added to, the reaction m xture and 2N
hydrochloric acid (6 m) was added d opvvi se at 25C to adjust the mxture to
pH 7. Methanol (18 20 m) and tol uen 2ol )y f;yere added to the obtained
m xture and water (200 nml) was added dropW| se. The m xture was stirred for
0.5 hr and the obtained m xture was xooled to O - 10C and stirred for 1 hr.
The precipitated crystals were collected by filtration and washed tw ce
with water (100 m ). The ob al ned 2s wet 2crystall,s wer e di ssol ved by heating
in tetrahydrofuran (112 m ( - A0C, fand af ReR’ " §tirging for 15 nin, the
m xture was gr&ldualésg) B5C O TH ERE Rt Af el §B|RU'[I dH was added
dropwi se water (170 m) at the sanme tenperature, and after stirring for 1
hr, the m xture was cooled and stirred for 30 1 hr. The preci pitated
crystals were col | e . (4 and dried
under reduced pr es?ﬁ%eg['\tlgxéﬁ/e t ﬂl%Ej %a%\%%\?ggepér,mg @é’@‘;%%m% S yi eI d 53.40).
1H nucl ear Aegagtdc kpeworance -spdetr i EODSIRAIODMEL) ab@pourzﬁ (APEN | 2004 $
ppm 2. 44 (3H, $)q S 4,16 (2H,s)

7.01( 2H, d, J=7k2) a%"’g‘%"("(z“awdé%re?ﬁ'zsﬁe%obg’?zﬁ 67}?1’%"2“ M. 8. 008.03(2H, m
Exanpl e 1 Proddt®®Bn(6H (E)-4-[ ((4-[(5-met hyl - 2- phenyl 1- 3- oxazol - 4-

yl ) met hoxy] bengyidiaxynd EyRo) r«t lphﬁmkme%& agi Qeégga WRLET tor gut oxi de
(3.22 g) and dinethyl acetam de (35 m) were charged and dissolved with
stirring. TheSmktHirecsfadtevsrel o carmuidiadvapebse sotifedors Ghe

4- (hydr oxyimni 8@)e %flgorrlyagﬁyl@Vtwltﬁeaﬁ@)(g’re?glggcﬂl? diRhbyd agetam de (5
m) was added dropwi se at 14 - 17C over 10 mn he m xture was aged
with stirring 2 ¢TS5 EBEHY 28N df- 9 hplcyclohexylcarbodllmlde and the

4- ([ 4(Chl or onethyl,) phenaxy ] Rtoyd x = 08tiRY aZ-ipheny o% c"‘bm%@%pl@zfﬁ 0 9)
was di vided into four portions and each portion was added thereto every 10
mn at 15 - 18¢ °PAROH (Ve 2fASTaNERT raREPRId 258 L ¥ odnTt BiePefencdiked or about

5.5 hr. To thenr@aehi®Onultxiddbe ORLE RdHada R8T {2R3ndlPuidlgh IPpNaOH (1 )
in this order_and the mxture was stirred at around 20C for 1 hr. Tol uene

(10 m) was adted and*PREMIR XRESS Mas: b PERsF. mafhosk 123'S88rti ti oni ng, the

agueous Iayer (77 Bs g_)sewa}fﬁer%@ﬂpe{hter Q&ﬁﬂ:lugtdérﬂ/l&&v\éebﬂmomgtf)urtchQIﬁﬂnt ent
becanme 59.4 To thj s aqueous, | ayer was added dr oc%\;\n se 2N-HC1 at around

25C to adj ust l? TP Kt dFe o 2pif ZroYdnsed a5yshalidRadadduetionidet he mixture

was stirred acid bromide) , imidazolide, a mixed acid anhydride (e.gqg.,
anhydride with methyl carbonate, ethyl carbonate or isobutyl
20 cark?onate and the like) and the like. For example, when an
acid halide is used, the reaction is carried out in the
presence of a base in a solvent that does not influence the
reaction. As the base, for example, triethylamine, N-
methylmorpholine, N,N-dimethylaniline, sodium hydrogencarbonate,

25 sodium carbonate, potassium carbonate and the like are
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for 1 hr to allow precipitation of crystals. 2N-HCL was ZS further added
dropwi se over 15 mn to adjust the mxture to pH 4.0. The m xture was
stirred for 1 hr to age the crystals. The crystals were filtrated, washed
with water and dried under reduced pressure at 40C to give

4-1((4-[(5-met hyl -2-phenyl - 13- oxazol - 4-yl ) met hoxy] benzyl } oxy) i m no] - 4- pheny
| butanoic acid 30 (6.56 g) as white crystals in a yield of By¥april A6t
crystals were dissolved in acetone (38 m) with heating under reflux and a
suspension (2 m) of activated carbon (0.33 g) in acetone was added. After
stirring wth heationgd undel‘thl‘eefs&h»énf:OEha]tOdﬂésl’l,noélinflﬂ@na%pﬁ:'hla 20Q4iact i vat ed
carbon was fil ered of f apd washed ig egt ed acetone (16 _m). The not her
li quor and washfhg RN ?..1%%1:%%% HEGTRNE GrEyEs Py E66P8Y by stirring.
The m xture wagigtlorsedhate 3md- tldCiker aFohstiandy@nekesbisosagiousd 25C over
30 s mn, and stirred at the s erature for 3 hr m xt ure was
left standing gef roornttEahrlnef(laeraat1 gf} ogg? i Ght=hd " dbd%e BeYrc?ﬁ ‘afcifﬁ‘(fr%ﬁ' mn. The
m xture was §tﬁ1¢}edeaatndt hie siame, te&lﬁp@l’ﬁdﬁﬁée,f@llat& hind Buw Likedreat er (40
m) was added a gt?r C Qver V%gtsmmn d thedrg xture S stltrred at the
sane tenperature for 0 Y. STHEBY E6YprT AVEE° GV stE £ werd EdT%ct ed by
filtration andnircisherkttiwi c@hwi drfpuptirasf cembcmmtierVI(B@o e) usddhescrystial s were
dried under reduced_ pr.essur.e at

(E)-4- (({4[ (5- rgr%ht% ?&%V%Ee“tﬁ -ir%%éiép oy - 4- y|")°la¥ KXY BEREYI 'Sx§T15 no] -
4- phenyl but anofe camp‘dm(dS BIIg) alkhe\/\matoalgmytstnabsauumealwlgeh@lraiﬂyl&o&g%

neltin oi R I ce ctrum
(CD0139380M-IZ) %f% 4§81923 2%“8 ?ﬂl Eg%%{lg’ft—‘f ? "‘r‘f §§”Ba oﬁoo Y7157 5. 00( 2H,
s), 5.16(2H s3 ml?e@la(CZFll amjydr 73335 7u BB, Skbmound . AZIV. ab( 3H, n), 7. 6020

7. 64( 2H, 7. a f

(E) - : [({?[(5 ey ﬁ?/%%gg%%eny 2 gglégyézoﬁg%%)g% SRO1RENE Y1} oxy) i i no] - 4- p
henyl but anoi ¢ @licgotardrhate Wis Py Li gologpforpophte and the like) are

4-{[4- (chl orongthyl) RRERRXYres @R MBE WY haka StdTEt W5 2eNeRYe 1n-3- 0xazol e in
Ref er ence Exarrpl e 2, ste

{4- [ (5- Met hyl -B=thkEpAPphel Biep B ABidine ivlapt Hary | sqshianyiidregenmasborseq g),
tetrahydrof ur aghdide. & rBbiadn nﬁ)ct@sgﬁls}@ c(algoéatm andRhE ﬁ%gg%daeﬁerpool ed to

2.5C. Thionyl chloride (1.5 was added dropw se at C and the
m xture was the reaction mlxture is reacted with compound (VI). The amount
of compound (VI) to be used is 1 - 10 molar equivalents,

preferably 1 - 3 molar equivalents, relative to compound (III).
20 The reaction temperature is generally from -30°C to 100°C, and
the reaction time is 0.5 - 20 hours.

The compound (III) and compound (V) thus obtained can be
separated and purified by a known separation and purification
means, such as concentration, concentration under reduced
25 pressure, solvent extraction, crystallization,
recrystallization, phase transfer, treatment with activated
carbon and the like. That is, the treatment after reaction may
be extraction by a method known per se, such as extraction with
a mixed solvent of an organic solvent insoluble or sparingly
. 30 soluble in water and water. The organic solvent insoluble or
sparingly soluble in water may be any as long as the objective

compound can be dissolved, and is preferably aromatic

hydrocarbons such as toluene; esters such as ethyl acetate and
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so reacted at 12 - 15C for 1 hr. 10%Brine (15 m) was added dropw se at 12
- 15C, and after stirring, the mxture was partitioned. The organic | ayer
was concentrated to about 15 g, and N, N -di nethyl acetam de (10 nm) was
added to the concentrate 42 23 April 2004 to dissolve the crystals. The
m xture was further concentrated under reduced pressure and tol uene was
distilled to give a reaction mxture (about 15 g). To the rERpblppogd Xt ure
were added 4- (hydroxyi m no)-4-phenyl butanoic acid (3.50 g) and

N, N di met hyl acetam de (15 nm) and dissolved therein, after which nitrogen
was intI‘Oducedtheﬂtlﬁkéhetheﬁﬁctsﬂbh Af HEISC@Q@bj']l’Ig:th@r 5@ -ButSQl wédngn of sodi um
tert.-but oxi dee\(_3 41 ndeN' di me'gjh qe amde (10 m) was added dropw se
at 3 - 8C over “abaut © FOIAF PR 1?rlﬁ'i% at around 5C for 30 min, the io
m xture was heat ed Wh)ergﬁﬁe@aselarﬂﬁ eﬁiplDdeainds raeaetsleﬂugabr@cre@unebn%&&{rcg about
5 hr with stir and t emxt re was stirred at
around 30C forru_[r}%ramﬁng:\%%ener(efigwrﬁ Tl}étrﬂfevx%gt F TR oW et idded, and
after stirringredreionxtagie foor dbsilntidrher agueobsedtayerconpbuid g) aas
separated and C r to 49 To, thls ueous | ayer maintained
near 25C was a%zl edgglfngg&m ‘ge %l\l—"f—?@flf’ th&j %al{lﬁg%rﬁ%xtgh?new o g 7.0. Seed
cryst al was adeexpnandsdlientmiixsetwleasr speriedyf eslublérint easdd,0und

preci pitation ysta fur r .adde dro quer 15 mnto
adj ust the ni xr?%krlglgt%teplsglu% %%jld% n‘%:% %‘5% Was Sti rre%wf’ ebjf %o age
the crystals. Jiwoerdsrafsineer fowol IFacteer lpypidvetr &t isonashviaghecbasisth wat er

and dried undeg, w ure 4 , Qive dhe phigetive conpound as
yel |l ow-white C(E ﬁ?gy%%%%lh%%g,gr? %d’ﬁ /&9 e?f]e t%f%lg Bg%)n% B3 ig‘éc 25

1H nucl ear magfretpée r@s@ﬂ‘%ﬂ?eewfslgpélcwmléle@EBOGM\iné dpmppund? i43a (2H, s)
2.58 (2H,t, THZ)ree THZ ) aos o OH,
7. 33-(7. 36( SH, n’% 7§4Igr57('%%( %HZIQZ”)L 7'%%8 %%Hﬁﬁ—% §‘-}3’8°(§%53%%€§A73%%¥(Exan3? e

3 30 purification ofn addition, the objective compound may be purified by a

(B)-4-[({4- ((%é{awmoamq&;@ng& Ludr oxazol: Ayl) pethoxylhanzyl hoxy) i m no] -4-p

henyl but anoic acid (usi nlg _
The recrystallization may be conducted utilizing the difference

in solubility under heating conditions and in a solvent (e.g.,
diisopropyl ether, t.-butyl methyl ether, n-hexane and the
like) in which the objective compound is insoluble or sparingly
soluble at a particular temperature, or utilizing the
20 difference in solubility of a mixed solvent, by dissolving the
objective compound in a solvent (e.g., tetrahydrofuran, acetone
and the like) in which the compound is soluble or easily
soluble, and adding a solvent (e.g., diisopropyl ether, t.-
butyl methyl ether,‘n~hexane, water and the like) in which the
25 objective compound is insoluble or sparingly soluble, and the
like.

The starting material compound used for each of the
aforementioned reactions can be synthesized by, forvéxample,
the following method.

30 The compound {(I) can be synthesized by, (1) reacting
butanedione oxime with benzaldehyde in the presence of an acid

to convert the compound to N-oxide, reacting this compound with

oxalyl chloride, phosphorus oxychloride and the like to give a
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tetrahydrofuran and tert-butyl nethyl ether)

(BE)-4-[({4-](5-Met hyl - 2- phenyl - 1- 3- oxazol -4 43 23 April 2004

yl ) met hoxy] benzyl } oxy) i m no] - 4- phenyl but anoi ¢ acid (4.00 g) was dissol ved
in tetrahydrofuran (12 m) (at 27C). tert-Butyl nethyl ether (16 m) was
added at roomtenperature (25 - 27C) and the m xture was stirred for 1 hr.
tert-Butyl nmethyl ether s (12 m) was further added at the ZpNprit®paer ature
and the m xture was stirred for 1.5 hr. The m xture was ice-cool ed and
after stirring at around 5C for 3 hr, the precipitated solid was collected

by filtration, ciesbeetntM epblifid), hetdrdidl Yo WRE MEcned htsct b Jnand dried
under reduced pressure (50C) to 10 give ‘

(E) - 4- [ ({4_ [(5 ?’Jf 290 pIH@ﬁynFceftgc%&gfép.e@n, vol. 19, p. 2050 (1970),

yl) met hoxy] benzyl kexyskic mhdi@he 4cibebyd iyt anRipsudi@ £ b2taBe@8ea White
solidin a yield of 8% nelti ng oint: 137-138C 1H nucl ear nagnetic
resonance specty r‘r\?ﬁ\“ﬁ%&lﬁ’ea’\%ﬁﬂﬂﬁzﬁh O TABFAY LA PRund W ith Bg(2H, t, THz),

3. 05(2H, t, 7THz)hydmoHe2bly 1 SN coboilBh2the @}esezmeuela b abcSdtihg38L SH, n,
7.42-7.44(3H ), 7.607. 64 %A—t,n) . 7.9 02, (2H.n). Exanpl e 4
Purification of o(By=% [‘E?slf-rf‘% 2 Bt e p?Feﬁ?Fm’icaé %‘3@“26? mical

yl ) met hoxy] bernzyhiodxyski sisol e 4- phep\ylsbzut mlsot asy de&uﬁlnagtﬁeet r ahydr of ur an
and n-hexane) 4 3- oxazol

yl) met hoxy] benézhli%)foxJ%1 Jognfo‘if“{)ﬁé I%BYgﬁ?yd‘lyeeréztﬁlae}(iﬁfleBén HPewas di ssol ved
in tetrahydrofureasndedo? aribhs¢ neabr@bi) to neHdexattdd28edAiBedrlih Wasmadded at

room t enper at ur. 25C nd t e m Xjurg was irr for about 10 mn. The
m xture was i t:éefeg%) 17éd, emésalfyt er’sti rgt'l Pg Sgé ﬁeg‘g?) sC°FBT %0 Hhth, the
precipitated smtnpdmxﬂamﬁolal eedxadn@yag‘entt rsaichods apdidt bedonyntede raaduced

pressure (40C),L0, g J(t{ﬁtrl(lmﬁultl ch¥l|e§c2r_i%h§ %/rngjéra azol 4 30

yl ) met hoxy] benzyl }oxy)l m no pheny anol cacl a%"a white
solid in a yiédledtefs,6Vou9a28 et |2m§13 p(@BBm, 137sy1)38€slzld- AUgtdeakymagpet | ¢

2 S0 2r 1, The) B R ) ok epbodiey B, AR, bR )
7.33-7.36(SH, Wpd Thed2ike 44¢EHdinY, to?tﬁ@?ne@&é@fdiers):pb?edggnsroozcaﬂofn) Exarrpl e
S Medicinal Chemistry, vol. 29, p. 1589 (1986). The compound (I)

can be also synthesized according to a method similar to these

methods.

The compound (II) and compound (IV) can be synthesized
20 according to the method described in Pharmazie, vol. 38, p. 313
(1983) or Acta Crystallographica, vol. C50, p. 78 (1994),
namely, according to a method comprising reacting ketone and
hydroxyamine in the presence of a base, or a method similar to
these methods.
25 The compound (I), compound (II) and compound (IV) thus
obtained may be respectively used for the production method of
the present invention after separation and purification by a
known means, or uged as a reaction mixture for the production
method of the present invention.
30
BEST MODE FOR EMBODIMENT OF THE INVENTION

The present invention is explained in the following by

referring to Reference Examples and Examples, which are not to
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S Purification of (E)-4-[({4-((5-nethyl-2-phenyl-1-3-oxazol -

yl ) met hoxy] benzyl } oxy) i m no] - 4- phenyl but anoi ¢ acid (usi ng t et rahydrof uran
and diisopropyl ether) (E)-4-[({4-[(5-Methyl-2-phenyl-1-3-oxazol -

yl ) met hoxy] benzyl } oxy) i m no] - 4- phenyl but anoi ¢ acid (5. 00 g) was 10

di ssolved in tetrahydrofuran (15 m) (at 26C). Diisopropyl ether (20 m)
was added at roomtenperature (25 - 27C) and the m xture wag Abjirgoed for
hr. The m xture was ice-cooled, and after stirring at near 5C for 2 hr, the
precipitated solid was collected by filtration, washed twice with

di i sopropyl ethelofSduSdaMy 110 +dyd ed under reduced pressure (50C) to give
(B)-4 [({4-](5- rrethyl 2- phenyl - 1- 3- oxazol - 4-

yl ) met hoxy] berf’f‘?f“? 5%/) i m no] - 4- phenyl butanoic acid (4.02 g) as a white
solid in a yialdfe®énOeddmpi1gei ting point: 137-138C zo 1H nucl ear magnetic
resonance spectrum (CDC13-300MHz) $ ppm 2.43 (2H,s) ( 2.58 (2Ht, 7Hz)

3.05 (2H,t, 7THA s ?2H, é?ydm&ya@(ﬂz’m dzphenyliypteppic @Fid 7. 33-7. 36(SH, M),
7.42-7.44(3H, 1), TabQ3yHAbIb, a8:99160 03 2K JMboBXRDLE o eZ5no1
Purification of F)E - 4- L({4-((5 met hyl - 2- phenyl - 1- 3- oxazol -

yl ) met hoxy] ben'Zy y PE i 998] tﬁ“—pﬁﬁ@ﬁ‘iﬂ%u?%(ﬁ’iyér%aﬂ“%%ﬁyﬁﬁo%@t‘b‘?fe

t et r ahydr of ur a(r16a81d;)vvah@rs)od(ulﬁa -debidA-(L§O-dyel.byd -aadéH]enA(ﬂtqu Scigxazgl - 4

yl ) met hoxy] ben %ox )im no%1 phenyl but anoic acid (4.0 %) was 30
suspended i n a HEUET 6 3T f(é‘tr ?‘Scf)°°"‘T‘é6t"}P§ﬁ§ﬂa+r6f aFa?r?r (12 )P¥%ss added at

room t enper at L‘H‘aeef 260) hor wdé ssakatimaar Jheipgdupe wWas-tcessnol ed, and
after stirrjpn te&round 5C for g 5 hr, the reaction mxture was st ood
overni ght in &°48% ¥3°5 AFFR ¥064 FefPf gelal o turPhEcs 6421 %h2hi 50r e was
i ce-cool ed anderérath2e nﬂo)r wes:taddes, ahemrc@ubehd 5;6 1@ o re albXt e was
stirred at t h?nixsl,arta%dt ggprq:légt &liltr % gtloa‘%ogcl;]]g a%gm]; o hr' TEe pr-cla-gleplg:ta%c' pl tat ed
solid was collected by filtration, washed with pure water (100
ml x 2) and dried under reduced pressure (40°C) to give 4-
15 (hydroxyimino)-4-phenylbutanoic acid (94.4 g) as a white solid
in a yield of 87.1%.
-'H-nuclear magnetic resonance spectrum (DMSO-dg—300MHz)
6 ppm 2.40(2H,t,7.6Hz), 2.71(2H,t,7.6Hz), 7.37-7.42(3H,m),
7.62-7.65(2H,m), 11.31(1H,s), 12.15(1H,s)
20 Reference Example 2
step 1: Production of 4-(chloromethyl)-5-methyl-2-phenyl-1l,3-
oxazole
Benzaldehyde (342 g) and acetic acid (800 ml) were added
to 2,3-butanedione oxime (300 g), and the mixture was stirred
25 for dissolution at room temperature, followed by cooling.
Hydrochloric acid gas was started to be blown into the mixture
at 5°C, and hydrochloric acid gas was continuously blown at 10
- 25°C for 5 hr. Diisopropyl ether (1200 ml) was added at 10 -
15°C over about 1 hr, and the mixture was aged at 5 - 10°C for
30 1 hr. The precipitated solid was collected by filtration and
washed twice with diisopropyl ether (400 ml) to give a pale-
yellow white solid (not dried, 527 g). 120 g therefrom was

suspended in tetrahydrofuran (360 ml), cooled, and a solution
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solid was collected by filtration, washed twice with water (4 s m), and
dried (40C) under reduced pressure to give

(E)-4[ ({4-] (5-net hyl - 2- phenyl - 1- 3- oxazol - 4yl ) net hoxy] benzyl } oxy) i m no] - 4- ph
enyl butanoic acid (3.22 g) as a white solid in a yield of 80.5%. nelting
point: 137-138C to .1H nucl ear nmagnetic resonance spectrum (CDCL13-300MHz) $
ppm 2. 43(2H, s), 2.58(2H,t,7Hz), 3.05(2Ht, 7Hz), 5.00(2H, <3 AprillZ02H, s),
7.01(2H, m), 7.33-7.36(SH M, 7.42-7.44(3H, m), 7.607.64(2H m,
7.99-8.02(2H, m) Exanple 7 is production of

(E) - 8-[ ({4-[ (Setrebhyty12cphenyk- 11,13- AXAZ0L-4) in tetrahydrofuran (240 ml)

yl ) met hoxy] benza}/l %gxg%l m no] - 8- phenyl oct anoi ¢ aci d

(E) - 8- ( Hydr oxy! R8)1SB2pheny ot iAol PuE & ire Jhedgtyre vas heated
{[4-(chl or orrettwlzﬁphejw@xya}b’mﬂ:hylt}x—ﬁsﬂﬁtﬂaylwz&hphwlnglun?creexa@ﬂluﬁ (1.26 g)
wer e di ssol ved8§6r1ni’[ et rrol idone (10 m and 20 the sol ution was

i ce-cool ed. So tert brﬁft ox TGe™ 0¢85 ‘6‘35 waelstded’t’s P¥eF PBattiton mixture

at not hi ghetr ithaand Sﬁlaﬂdj bheemmébkfcemﬂ@s&mstsl rredcatod hensanmend enperature

for 30 mn, and then qm,ter ure for 4 drochlorlc acid was
added to the reactl?otr?%m X1 8 and SRR élwérsatéﬁ’f‘rag%t B8 W et hyl
acetate (20 m@etrﬂwr@fgeam a2t aylex Masowasled- Wthr&rﬁl&hb!U-FB}méﬂl@ylrﬂ) and

dried over ogdi um sul f at Th anj c |l ayer. was. concentrated and
acet one/ wat er hzy%}%JSl 30 Y 2has B9aed it tg th 1% Lta P LR U Bt Swn oil).
The m xture waeldfssotsteaionder (befd uk) ard adidahu\&duipamd@ml tb023.7 g

crystalli zatd Qn, h stal -9 | ect ed iltration hed with
H20 (5 M) and d F?g Illﬁn(?/ CUO ascegokeforbﬂfwﬁrs fét%ne WaT &Y 1sc (30 m)

was added to tHéCobParnedter y9bab sil)t hes middediree das- dnssoiweedamder refl ux,
and al | oved tch ng#d tﬁ£ r&xﬁ%@' Iszg l%g fstlIZSGdAQ 2?9%{9‘16 3CIh¥St al s

were col | ected by I'tration and he crystals
were dried in T\hacwcaplt)@eﬂowudhwas andle¢dredoby e‘fgtltvaa:lpnodfwcstnedvar&tobt ai ned

Cpeot rum (ChoTa- 300VEe) & Bor £ 1 1 To T B o0 P B

2. 09(2H, t, J27HP) give 46<<(rg|qrsryethy2> Fhrme Phy {23 ivddp -1, 330@@4@4(@; 9 g5. 16

(2H,s) 6. 99<2|a,s o Jatb2)e1 16031k B 1M yTef2oE 65GRH M. 8.008. 03(2H, m
to Exanpl e

-'H-nuclear magnetic resonance spectrum (CDCl;-300MHz)
6 ppm 4.73(3H,s), 4.46(2H,s), 7.41-7.46(3H,m), 7.99-8.02(2H,m)
step 2: Production of {4-[(5-methyl-2-phenyl-1,3-oxazol-4-
20 yl)methoxylphenyl}methanol
4-(Chloromethyl)-5-methyl-2-phenyl-1,3-oxazole (50.0 qg)
was dissolved in dimethyl acetamide (200 ml) and
parahydroxybenzaldehyde (30.9 g) and potassium carbonate (49.9
g) were added at room temperature. The mixture was heated and
25 stirred at 50 - 65°C for 4 hr. The mixture was cooled, and
sodium borohydride (9.11 g) was added at 5 - 13°C. After
stirring for about 5 min, the mixture was stirred at room
temperature for 4 hr. Under ice—coolind, methanol (50 ml) was
added at 20 - 21°C, and water {50 ml) was added at 21 - 24°C
30 under ice-cooling. Under ice-cooling, conc. hydrochloric acid
(50 ml) was added at 18 - 25°C and water (50 ml) was added

under ice-cooling at 23°C. Stirring was stopped and the

reaction mixture was stood overnight at room temperature. The
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Production of (E)-4-[({4-[(5-nethyl-2-phenyl-1-3-oxazol -4-

yl ) met hoxy] benzyl } oxy) i m no] - 4- phenyl but yl am de

4-{[ 4- (Chl or onet hyl ) phenoxy] net hyl } - 5- met hyl - 2- phenyl 1, 3-oxazole (1.00 g)
was dissolved in N,N-dinethylformamde is (3.0 ml), and

4- (hydr oxyi m no) - 4- phenyl butyl am de (613 ng) and anhydrous potassium
carbonate (970 ng) were added at roomtenperature. The m Xtag gpne00oatirred
at 50C for 4 hr. Acetone (4.0 m) was added at the sanme tenperature and
pure water (5.0 ml) was added at the sane tenperature over about 20 20 mn.

The nixture wagr&aQkegddd0sS0@ QYerccabobited?By NN+ 206k ot Lid Gdsadg alound 25C
for about 1 hr. The preci g{étated solid was collected by filtration, washed

twice with pur8 Wat'@Feq 21af " dnd T4Fi ¥t iindRs dréticedepresstre (400) to give
(B) - 4-[ ({ 4] (5- peddyike 2cqphenWo §13: qxazd-ndrid)-mebhaxy benzybioxy)i m no] 25
4- phenyl butyl am de (1.20 g) as a pal e-green white solid in a yield of
80.2% ' 1H nu¥HESrhRRgRBETE I PEERATRACE S Fett ratn? (EBCIZEBOOMEI S ppm
2.41-2. A9( SH nmpo1id 04-3y10{R2Hst 96 éHz), 5.05(3H, s), 5.18(2H, s),

5.18(1H br), 5.45(1H br), 7.00(2H, d, J=7Hz), 7.3530 BQBSH m, 7.42-7.45(3H,
m, 7.63-7.66( 20 ") S8 GEPE TR R P A S BT e o CBF ba EMEGA of

(R-4-L({4i [b(55 rm?hg/lz}ﬂapm]nyh.-slzh(aﬂp?()g,zel.ee‘l(zH,s) , dS.l6(2H,s), I (1)
yl ) met hoxy] benzy Xy)inmino] -4- nyl but anoi ¢ acid 47 23 April 2004 (1) A
m xt ure of {4-?( -@rﬁt%ﬁ&%’phgn& (%f,'ﬁ'-Jo"fgibi -7492'1')4ﬁé§*ﬁ'(5’32y'] ?)H)é’ﬁyl } met hanol
(5.0 g), tetrabyabriefipan (12.5 m ) and toluene (12.5 m) was cool ed to not
hi gher than,10C. Thionyl .chlorid 1,44 m) was added dropw se at not

hi gher than115%f6pa2d' '%8dlﬁﬁ3%f°ﬂr%fev(/és[é%“f"??%‘ﬁl'gtfp%yi'éoaco BF°U%hAr. 10~
Brine (25 m) waseanldedpdsopwnsehanolt he reaction mxture at 20 - 30C and

| eft standing, and jhe, organi ayer was separated.. To the nic |ayer
was added 10$ bri neJi(%Qﬂ%meéﬁﬁbt_ﬁem%h%?uge&ﬁgiIleffat R SEGLL ﬁ%,%ga?fd t he
aqueous | ayer meshydrsgparatiedlcddoN Oi.reot fy laadepardsdeun{ 2@rpdnatwas added to
t he organic | ayer nd the solvent.(20 - at ed_under
reduced pr essu)flez 6gtg)ar‘fe5%tssulsaeen e@nﬁércgﬁmﬁngologfg'r%ﬁ“%SEgggrg éfr‘r?let%:ll":ési due was
added t ol ueffe usPens Jonands tshiérsesl wenio °(C8fdB 3nb) hmasriey apardbed under
reduced pressuf;g out si.de. s ture of = B5C _Tq _the residue
was added t ol uelnetg%igﬂrsﬂ ?éogﬁg 1 dZ ég{g\gggg "Eﬁﬁ yaif%(rarf? %a?%&alﬁ%?%t ed under
reduced pressuft@nats>dn dieshaurenper aturedofob@bous5C0nig 2pdSepar at el y,

sodi um tert-bupoxide (2,92 d) yas adde : j I Lde (25 nl) at

20 - 30C. The obtained ?npxture 20rwg% gg%)?len?'{\?h%gég%fggéﬁg]ea sol ution of

4- (hydroxyi m rePllacptiehy| Hutanmvion  agdsdhef3twlitegyitinwateret(hyImdetndri de (5 nl)
was added droopw;sg aRd t e ALXtULe AS Stid i va0ry (1 hr. To the
obt ai ned sol uti (;n was added dro%r\‘/a\,i se ata%ZOJ Ceg%?f}lé’é % eegg%n%gnterate

obt ai ned in tHEcdfer et iovnéd A Yieldhwd $¢e nixture was stirred at the sane

tenmperature f QnH%u@ﬁ.eaJQ\a&m@tic resonance spectrum (CDCl;~300MHz)
6 ppm 2.44(3H,s), 4.62(2H,s), 5.00(2H,s), 5.16(2H,s),
7.01(2H,d,J=7Hz), 7.31(2H,d,J=7Hz), 7.42-7.46{(3H,m), 8.00-
25 8.03(2H,m)
step 3: Production of 4-{[4-(chloromethyl)phenoxy]methyl}-5-
methyl-2-phenyl-1,3-oxazole
(4—[(5—Methyl—2—phenyl—l,3—oxazol—4—yl)methoxy]phenyl}~
methanol (300 g), tetrahydrofuran (750 ml) and toluene (750 ml)
30 were charged and the mixture was cooled to 5°C. Thionyl
chloride (88 ml) was added dropwise at not higher than 15°C

over 10 min and the mixture was reacted at 10 - 15°C for 1 hr.

10% Brine (900 ml) was added dropwise at the same temperature
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resulting solution was added sodiumtert-butoxide (0.33 g) at 20 - 30C and
the m xture was stirred at the sane tenperature for 2 hr. The reaction

m xture was cooled to not higher than 30 10C, water (25 m) was added
dropwi se, then I N aqueous sodi um hydroxi de solution (1 m) was added, and
the m xture was stirred at 20 - 30C for 1 hr. To the m xture was added
toluene (20 m) and the m xture was stirred and | eft standi23gAg® 20023 Apri |
2004 and t he aqueous |ayer was separated. To the aqueous |ayer was added
toluene (10 m) and the m xture was stirred and | eft standi ng. The aqueous
| ayer was separetedbautd 16ongentnatted mindere nedusechbdpfessur ein,Theret o was

added dr opw Sep%Nlenge%CQk@r c(t\il\%\:ﬂe% ggrbon 61530g0t 2 agb t tJQhe mxture to pH

7.0. The obtai hed m xture was Stirre and 2N
hydr ochl ori c aefdhniaslavdded THe apwicse: twes agljigsed tioe moutturt emi oOapHtde The

obt ai ned i xt ug@u\o@%eétaa% wak %qterg)oo%g%ornd tgr And, the precipitat ed

crystals were collected by filtration al ne cryst aIs wer e washed
with water (20vHib) tahtendr (EP inh) vaBheo orgagfioy datdre vebjeoteveapedduct (6. 19

Toett rum (CoC1E300REY o P D A3 om g5 LS TR BRI Tre)

5.00(2H, s), |BHorel I ssindiny GpE2Fpaling7. 3Be i36¢SHwA  cople@-to 44(3H, ),

7. 607. 64(2H M anch99: & 0242Ho Min EXAMIHE I P%bJ Gt Os“a&ﬁ .
(B)-4-[({4-[(5-nethyl -2-phenyl -1, 3-oxazol - 4yl') net hoxy"f enzy %oxy)l m noj - 4-p
henyl but anoi ¢ APy 19y over about 30 min. The mixture was cooled to around

(B)-4-[({4- |« 554\éétahaf|ag%dpﬂﬁnx|ml %@%Z%ta‘bé'&&%t QQ%%UES&‘M }oxy)imno]-4-p

henyl but anoic acid (5.0 % was di ssolved in a mxed solvent of acetone (15
m) and tet rah@‘&r‘GFHr"é‘na’e 2ashef wigk cpid.tgaene To nthexaspt &) red (W uti on was

added activat egh)cardpenc£2+2Ds GlerangkitbheudleXt i WASsetd ket at (L he sane
tenperature for 0.5 hr and filtrated. The activated carbon was filtered off

and washed w t‘?f"feel't’?]e?nyﬁ]rlcﬂ"’uf“ah[‘l(iC}Sl%O?‘e‘éfWé’a}é%loéﬁéme(t?w%ﬁﬁ‘)“et% t he

washing * sol LIZ—IpﬁQn})/Sla-S. soiiiped whb ho tgheif id {Eateor Ty blee obtained nmixture
was added water  ( n1) at 20 - 30C and the m xture 30 was stirred at the

same tenperat ur® ’Tu&leir ARI%H Ct FRiPrancasPeapeTy rPGne3itMie hour. The

obt ai ned m xt W epmveas 4g(R04al [ 4. sconh ed ,t © 6dQ2n, $30C; agud 28t & ro=ed-jat 0 - 10C
for 1 hr, and}gg Prempltated crystals Were coll ect ed by filtration. The
(ZH 7Hz) , 7 46 (3H,m), 8.00-8.03 (2H,m)

Reference Example 3

Production of 8- (hydroxyimino)-8-phenyloctancic acid
20 Ethyl benzoylacetate (2.50 ¢g), ethyl 6-bromohexanate
{3.67 g), potassium carbonate (2.25 g) and sodium icdide (2.50
g) were suspended in l-methyl-2-piperidone (12.5 ml) and the
suspension was stirred at 60°C for 6 h. To the reaction
mixture were added water (25 ml) and toluene (7.5 ml), and the
25 mixture was extracted. The toluene layer was washed with water
(7.5 ml) and concentrated under reduced pressure to give a
yellow o0il. The concentrate was dissolved in methanol (7.5 ml)
and concentrated again. The yellow oil was dissolved in
ethanol denatured by methanol (12.5 ml) and 4N sodium hydroxide
30 solution (12.5 ml) was added at room temperature. The mixture
was refluxed for 1 hr and cooled to not higher than room

temperature (25°C). Hydroxyamine hydrochloride (1.08 g) was

added and the mixture was refluxed for 9 hr. The mixture was
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49 23 April 2004 obtained crystals were washed wi th acetone/water =3/7
(10 M) cooled to O - 10C and dried in vacuo to give the objective product
(4.10 g, yield 82.0%9 as a white solid. nelting point: |37-138C 1H nucl ear
magneti c resonance spectrum (CDC13-300MHz) S ppm 2.43 (2H,s) , 2.58
(2H,t,7Hz) , 3.05 (2H,t,7Hz) , 5.00 (2H,s) , 5.16(2H, s), 7.01(2H m,
7.33-7.36(SH M, 7.42-7.44(3H, m, 7.607.64(2H nm), 7.99-8. Q3(Abtil 2004

I ndustrial Applicability According to the production nethod of the present
i nvention, oxyim no-al kanoic acid derivatives (lI11) and (V) having an

anti - di abeti c ®drired top cerl e vvmateradrenuz Hhgh hibeéd taad 45i°gh «pdal ity
without a purify gation step using sif e LRk ool um ghronatography. In
addition, the production nethod of the present invention is superior in
operability. Treitefot &y ¢hyetpibdactéon Tret hogsteflstherepresentdémvention i s

effective as ol ¥ i aly, pr ' and@ 3 ARLE 2004 VWHAT 1S
CLAIMED | S 1. a%\ é?ﬂ%ﬁ??.%# ﬁe?cﬂlggkgf&gggg%%gaﬁ§q}rep%es:\ﬁ?%dq %8 et or mul a
(111) 5 RZ 4 5(181=1)(-C TheCcOHteRE | yere (OHE) Pn Gacu€ {1CH0 2R £oX- § @ Yo

give pale-yellow crystals. The obtained crystals were
suspended in acetone (12.5 ml) and distilled water (12.5 ml),
and dissolved under reflux. The mixture was ailowed to cool to
rocom temperature, crystallized and aged under ice-cooling for 1

10 hr. The obtained crystals were filtrated, washed with
distilled water (12.5 ml) and dried in vacuo at 40°C for 4 hr
to give the objective product as pale-yellow crystals (1.96 g,
yield 60.4%).

-'H-nuclear magnetic resonance spectrum (DMSO-dg—300MHz)

15§ ppm;1.28-1.50(8H,m), 2.17(2H,t,J=7), 2.71(2H,t,J=7Hz), 7.37-
7.45(3H,m), 7.61-7.67(2H,m), 11.10(1H,s), 12.01(1H,br)
Reference Example 4
Production of 4-[({4-[(5~methyl-2-phenyl-1-3-oxazol-4-
yl)methoxylbenzyl}oxy) imino]l-4-phenylbutylamide

20 (E)—4—[({4~[(5—Methyl—2—§henyl-l—3—oxazol~4—
yl)methoxy]benzyl}oxy) imino]~4-phenylbutanocic acid (0.5 g) was
dissolved in ethyl acetate (5 ml) and ice-cooled.

Triethylamine (0.18 ml) was stirred at the same temperature for
10 min and ethyl chloroformate (0.14 g) was added dropwise on

25 continuous ice-cooling. The mixture was stirred for 30 min
with ice-cooling. Under ice-cooling, conc. agueous ammonia
(0.5 ml) was added dropwise and the mixture was stirred at the
same temperature for 30 min. The reaction mixture was allowed
to return to room temperature, and after stirring for 1 hr,

30 diisopropyl alcohol (5 ml) was added. The mixture was stirred
under ice-cooling for 1 hr and filtrated. The obtained
crystals were washed with cold diisopropyl alcohol (3 ml) and

dried in vacuo at 50°C for 3 hr to give the objective product
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2Z q / -Y nwhereinRlis an optionally substituted hydrocarbon grouptoor an
optionally substituted heterocyclic group;Xis a bond, -CO, -CH (OH) - or
-NR6- (R6 is ahydrogen atom or an optionally substituted al kyl group) ;nis
an integer of 1 to 3;1S Yis an oxygen atom a sulfur atom -SO, -SQzZ-
or-NR - (R7 is a hydrogen atomor an optionallysubstituted alkyl group);
ring Al's a benzene ring optionally having 1 to 3additional 2g8uRsili200ant s; 20
pis an integer of 1 to 8;RZis a hydrogen atomor an optionally

substi t ut edhydrocarbon group or an optionally substitutedheterocyclic
group; gi s an i at egere odry@tdDs 60283 1§, S0 DEmd1, 31dRY sandsRSare the sane or
different and el%ch is a h drogenatom or an optionally substituted

hydr ocar bongr oup B IR ARPPEE DERIRP TS R GUT of R PPRFDr a sal tt her eof,
whi ch conpri ses plpeathmg.w canpoudde-3 apr(as,ejwemzby bhes Barsul a (1) 51

23 | 2004 -..CH) Z hal
at o'r?;p(r)lr OSQZRI Ezl}F%>$(%fils's) aﬁ (leJ béfCHﬁ) E%é\y( %’ 1 t%g%ﬁ £ nzétl h oraagg:pyl

group havi ng® 67t303 (39, 0ar bom—at o3 chv .i6S-opsi (epal)l,y s.mbssmutmdn)by al kyl
group having 1 arhbon atans), and other synbols in the formula are as
defined above, R%ér%rgnga a‘f‘%ergof wi th a conpound represented by the
formula (I1) RQrd@ﬂlcRBOrOotMH@y&h@y(iﬁih:&))q%ﬁI)dnyﬁlbﬁ}jrl(a}nMe wherein the synbol s
in the formula are e 0 t . thereof, in qan, am de in the
presence of a netal gsq’%o%(l%leqy?guqcﬁﬁa C{ 6}63 USli B FREREE0f Tt ai m 1,

wher ei n t he netethaapkoRilflenl)saamnh rarldlacepltyamma{a atiyd@icmloall&@xazdea ga aiithe

e oy TP ol SaL Ay WA BLRe Gl 8 EholEhRbe ha? 210X 00 1S

sodi um t ert - but oxi ucti1 on net V\?lerel n the
am de i s N, Ndimetthy¢ acet animded N R50¢ nistrth@ | Hor nmmed@telr- r@ét(hylll) 2er r ol i done

or L, 3-di met hylgc2al 1 dazoljudingne 23 &y The @1 UASL LoD Lhog o).l i m 4

V\/nerel n the amde is N, Ndi nethyl aceta uctl on nethod of
claiml, wher eAfterhetimaing adl Reou demperadods Lﬁ%rté(?tﬂubutmel déxtamg v4re am de

is |“1BP(“ nethygqug&egg QG'C over about 1 hr and stirred at 5 - 10°C for 1 hr.

15 The precipitated solid was collected by filtration, washed with
pure water (50 ml) and dried under reduced pressure (40°C) to
give 4-(hydroxyimino)-4-phenylbutylamide (34.5 g) as a pale-
purple white solid in a yield of 53.0%.

'H-nuclear magnetic resonance spectrum (DMSO-dg-300 MHz)

20 & ppm ; 2.19-2.27(2H, m), 2.86—2.92(2H, m), 6.80(1H, brs),
7.31(1H, brs), 7.35-7.42(3H, m), 7.63-7.66(2H, m), 11.25(1H, s).
Reference Example 6
Production of {4-[(5-methyl-2-phenyl-1,3-oxazol-4-
yl)methoxy]phenyl)}methanol

25 (1) 2,3-Butanedione oxime (300 g) and benzaldehyde (342 g) were

added to acetic acid (900 ml) and the mixture was stirred.

Hydrochloric acid gas (311 g) was blown into the obtained

solution at 10 - 25°C and diisopropyl ether (1200 ml) was added

under cooling. The reaction mixture was stirred at 0 - 10°C

30 for 1 hr. The precipitated solid was collected by filtration,
washed twice with diisopropyl ether (400 ml), and dried in
vacuo at 25°C to give a pale-yellow white solid (524.5 g).

This solid (21.72 g) was suspended in a mixed solvent of
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30 7. The production nmethod of claim1, wherein the conpound 52 23 Apri
2004 represented by the formula (111) is (E)-4-(4-(5-nethyl-

phenyl - 4- oxazol yl met hoxy) benzyl oxyi m no] - 4- phenyl but anoi ¢ acid or a salt

t hereof. 8. The production nethod of claiml, wherein the conmpound
represented by the fornula (I111) is (E)-8-[4-(5-nethyl-

phenyl - 4- oxazolylnethoxy)benzyloxylnlno] 8- phenyloctan0|c qug fir2on4sal t
thereof. to 9. A production nethod of a conmpound represented by the formul a
(V) R 45p R--X(CH) -Y ~j (CH)p ON=GC (CHZ) g-R(C m G NRSR9 (V) 2 n

i's wherein R8 andeRy @re dihe.samE N0 flichl efntmand ( @a@bnl?s gpblydrogen atom
an optionally substituted hydrocarbon group, an optionally substituted

heterocyclic gtoapnest sarPIEPoHES hexielste t0t ed” Byl angt 6hponvdr Re and R9

may be bonded d&motoddn@. g4 A9y ARdQ4hehngYIROLS @fe A definedein claim 1,
or a salt 2o thereof, which conprises amdating the conpound represented by

the formula (11-P)Brwhfsh PacHroadibedractsT GPAEE 60t ~psOduEEE ottt hod i n

claiml, or @ sablntNGeeied0. rllauREOHGLS O TRLACROL kALY, wherei n
t he conpound 2s represented by the formula (V)

(E) - 4- [ 4- ( 5- met Ry PEPrpRetdne- %fé}?@ﬂ%éhﬁs&yﬁﬂ?ﬁ&w&@ "ffi #8J°°42 phenyl but yl a
m de or a sal tsdahek eQbirodehcafrdHa@dUed1enoAet B9dy19f & ,gonpound represented

by the 3o fornula (V) 53
Dimethylacetamide (40 ml) was added and the mixture was

concentrated under reduced pressure.

10 (2) Separately, under a nitrogen gas stream, parahydroxybenzyl
alcohol (11.92 g) was dissolved in N,N-dimethylacetamide (40
ml) and 28% sodium methoxide (20.4 g)'was added dropwise at not
higher than 15°C. The obtained mixture was heated to 25°C and
the mixture was stirred for 1 hr. The obtained solution was

15 added dropwise to the concentrate obtained in the
aforementioned (1) at 25°C over 0.5 hr and the mixture was
stirred at 50°C for 3 hr. Water (20 ml) was added to the
reaction mixture and 2N hydrochloric acid (6 ml) was added
dropwise at 25°C to adjust the mixture to pH 7. Methanol (18

20 ml) and toluene (120 ml) were added to the obtained mixture and
water (200 ml) was added dropwise. The mixture was stirred for
0.5 hr and the obtained mixture was cooled to 0 - 10°C and
stirred for 1 hr. The precipitated crystals were collected by
filtration and washed twice with water (100 ml). The obtained

25 wet crystals were dissolved by heating in tetrahydrofuran (112
ml) at 30 -~ 40°C, and after stirring for 15 min, the mixture
was gradually cooled to 25°C. To the obtained solution was
added dropwise water (170 ml) at the same temperature, and
after stirring for 1 hr, the mixture was cooled and stirred for

30 1 hr. The precipitated crystals were collected by filtration,
washed with water (40 ml), and dried under reduced pressure to
give the objective product (19.4 g, yield 53.4%).

-'H-nuclear magnetic resonance spectrum (CDCl;-300MHz)
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23 April 2004 RZ 45 p RI-X-(CH) -Y ~/~ (CH2)P ON_'C (CH2)g-R(Cm C NR$R9
(V) 2 n wherein RL is an optionally substituted hydrocarbon group or san
optionally substituted heterocyclic group; Xis a bond, -CO, -CH (OH - or
-NR6- (R6 is ahydrogen atomor an optionally substituted al kyl group); nis an
integer of 1 to 3;to yis an oxygen atom a sulfur atom -SO, -SOZ- or-NR -
(R is a hydrogen atomor an optionallysubstituted al kyl grzsipprir20@4 Ais a
benzene ring optionally having 1 to 3additional substituents;is pis an
integer of 1 to 8;RzZis a hydrogen atomor an optionally

subst it ut edhydsamwar ot (GEoup ér62alHopt | onad (21, supst. it wedhet erocyclic

group; gis an inpteg f. 0,10 6; 1.s .0 ar ; re the sane or
different and Zac (%lﬂég’g_g%)r’ogé%l QHO?HJ%]#Z%D ﬁg%g{]‘%@uﬁ&'i Flﬁoéd

hydr ocar bon gr 8u3 (28mmlopt i onal |y substituted heterocyclic group, or an
optionally subﬁ;:jnkggep acyl group, or R8 and RO 2s may be bonded to forma
ring; and R9 and are the sane or different and each is a hydrogen atom
or an opti onal Pyodsigbstri at & ~Ay df [dedr borthy bizpphory IRA-Irmyrabel -Bonded to RZ

to forma ring,; Qi bt 51}(1 Lo s W Gh | ses.reacting a conpound 30
repr esent ed byyt)hee_tf%)?ﬁrrulré Ieif @im‘ly]\gis% 5%%%88210 _ °& H) -y ~ (CHz) p
Z ( 2 n wherein Z |§0@unat€t}genbla¢0@wd@r{3%©m ap® dmeshielrcatdnidegtBup havi ng
1 tQ 4 carbon z‘?ﬁ)p%re %a%éq an\OcHesQ?\y dngit,ﬁn ts%i 1n§?‘r Q‘gn n‘?j:[xq_nge lesCh !S
optional Iy substituted by al kyl group having to carbon atons); and

ot her synbol s ftPleAetd grawich 1Al aad adebilnetbrabbvée, (hpdraysaito)thereof, with

a conpound ﬂ@%ﬁé . 8d nBYc ta%%df PJKF"& (ik\/éin?%hﬁfl R dO NG (GH2) g (© m

C-NR$RO (I1V) erein each synbol in the rirula 1's as defined above, or
a salt thereofadded @rPraaflet Al thé’pf evency ofna amgt tie paxbowares 12. The

producti on nethod efuckaimMihl, .ihebgid 16be gt aln,carhqpate is an alkal i

nmet al carbonate.
(Chloromethyl) phenoxylmethyl}-5-methyl-2-phenyl-1,3-oxazole

(5.0 g) was divided into four portions and each portion was

I3 added thereto every 10 min at 15 - 16°C. The mixture was then
reacted at room temperature for about 5.5 hr. To the reaction
mixture were added water (25 ml) and IN-NaOH (1 ml) in this
order and the mixture was stirred at around 20°C for 1 hr.
Toluene (10 ml) was added and the mixture was stirred. After

20 partitioning, the aqueous layer (77.3 g) was concentrated until
the weight of the content became 59.4 g. To this aqueous layer
was added dropwise 2N-HCl at around 25°C to adjust the mixture
to pH 7.0. Seed crystal was added and the mixture was stirred
for 1 hr to allow precipitation of crystals. 2N-HCl was

25 further added dropwise over 15 min to adjust the mixture to pH
4.0. The mixture was stirred for 1 hr to age the crystals.
The crystals were filtrated, washed with water and dried under
reduced pressure at 40°C to give 4-[({4-[(5-methyl-2-phenyl-1-
3-oxazol-4-yl)methoxylbenzyl}oxy) imino]-~4-phenylbutancic acid

30 (6.56 g) as white crystals in a yield of 87.5%. The crystals
were dissolved in acetone (38 ml) with heating under reflux and
a suspension (2 ml) of activated carbon (0.33 g) in acetone was

added. After stirring with heating under reflux for 10 min,
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is 13. The production nethod of claim 11, wherein the amde is

N, N- di net hyl acet am de, N, N-di net hyl f ormam de, 1-nethyl -2pyrrolidone or

1, 3-di met hyl - 2-i m dazol i di none. 14. The production nethod of claim 11,

wherein the conpound represented by the formula (V) is

(E)-4-[4-(5-nethyl-2-phenyl -

4- oxazol yl met hoxy) benzyl oxyi m no] - 4- phenyl butyl am de or a <8 Apfill@00#of . 55

/ N9z/ NP9/ N

W&/ N=9g/ NdL@ NOT/ NFWL@ NY@ NWO@ N @ NY=L@ Nw&g/ NW&T/ NF&g/ NYdL@ N&- / NdL @ N@

N dL-/ N&@ N \N&@NM&@N%@@N ww&a'/ﬂ\id‘t,éNé?dT/ohilf-a{dw\,Q@Nd%i\im hbkeed / NP9-/ NP/ N3°
*

{Vlelg?/g{\l:;ll?f}_{\lgml\-é W!'lGI ml) %@9@.%@/ an ngl gg/s[gllYJ;:/llgIX_ge/ NT/ No/ NF* @

"~ytoje [V]ca] ca]bca]s@aa]ndac];x:aai]lea]xca]ocas]cca]zcat]na]n@,] ca]a:ax]ma]r@a]rm] calca]calc
a] ca] ca] ca] ca] ¢a| f .Lé}rgg] ccai}%cag]oc@ ca]Z chaI %( lzuP [y]c@]oca] V] ca] ca]
ca]

ca] ca] ca] ca] caJ caJca] caJca] ca] ca]ca ca) éajca ca] ca cal] ca]
Ca] Ca] Ca] Cal5 min, and stirred at the same temperature for 3 hr. The mlxture

11 Qe eSS ARRALEL S MR SR Lyl abl X el aalgal oal oo cal

a] ca] calca]ca]c cal caJcafcal ca] ca°] caj ca] caJ ca] ca

]caJcal,,,-.. A1 Ae0F0O5E5! glbegmlxtume' ﬁa@ﬁl red at the same temperature
<<8===K==>>>H> c ;. ]1.cAl 1Galcal ca] cal
ca] cal ca] ca] ca]MgIIa]W(r:g{]q ca I] 3 %la%%]a ga @a]g,gg] ca ng&% Q'%lfrDFGI—I) | "KK

KKL YL L M5 MVVNNCERRRSSFSiT Fqu Irfgb]:l)qe] @a] csa:]lcae}d:a]tcaf}&:a]amé dlesadfatakeajsal ca] cal ¢

a] ca] ca] ca] ea ca *720Z>7Z
Z{ I 1( r]axa}aPc]S%g%‘rgf ]g}gg]g%{g%l:%ﬁlt hllelgfderﬁg&/rg %%@%aﬁ]&%}}&%dgg%% ca]rcaMa] cajc
a] ca] ca] ca] ca\ﬁr@aré%l]a?a}cﬂal]eca}@apea}@a]ﬂcaa}%a] ¢3 ¢d) ca]fba]@ar]m%ﬂ]sca] ca]calell
nmmmnnlo; were dried under reduced ressure at 50° E) - {4-
oooo<ppppppqgrr' suuuuvvvwwh{{ {qul gb X] ] ca] ca] ca] ca] ca] ca] cal ca] ca] cal ca] ca]
caV] ca] ca] ca] chiPcap eyl cadefe ] cdr ezt talle ratralrdbdrral tafe aberd 1{{ } } ~p#} HQ
Rzupkf a\ W ] c" a ¢alsalkalsakeal &al6ad 3l salsaleavdsal caliqavlaavh cal cal cal cal
ca] ca] ca] ca]ca ca] cal] ca] ca] ca] ca] ca] ca! #. 9=3<HN\ bv>ADw} \ - X{'vgl gb\ W] caV] ca]
cal ca] ca] ca} a% ¢a] ca] ca] ca] ca] ca] ca] ca] ca] caV] caj ca] ca] cal ca] ca] ca]ca] ca] ca
1 caV] ca] c” a] capela]absits:Menlhikghei " _b) dU ~ytoj e [V] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca\/] calca] ca] ca] caV]caV]ca]cal]calc ]ca] cal ca] ca]qca] cal] caV] ca] ca] ca]
ca] cal [i' )PlhO’*Ii{ rniuclear magnetic resconance spectrum (CDCl;-300MHz)

u' | wrmhe”Y] c] caabﬁra]zca]ami fs‘a] calseadical, c@i ca]scaﬂ eal ealiza] caloeadgalycal cal cal ca
V] ca] ca] ca] ca] ca% ca] ca] ca cal' [ k%3

M | wr mhe/Y] c] caleéitd) cal-daf ]"Ba\/% éé]&a]‘i:‘ar’]*c’a)] cd} ¢4 'c4f 424} cafla) ca) ca) ¢
a] ca] ca] ca] ®a]rtahcal,ad] calpoas azlealma! r DAGIYN# WU} xsni d_Z] c]] ca] ca]ca]ca]c
a] ca] ca] ca] ca]%%ca] ca] ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a] ca] ca] ca! ~9 $8} | vgl ga\ W] ca] caU] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca] ca
] ca] ca] ca] ca] capaadwiahcaq qa]aa—][qa;c@dsca&a@hca}m}xmlca}s:aézmuli 5, & WA

9]~ id Z
oL xenicl | shoglsalonl el calcaloe) calplaelsaledlcal oo oo el calcal cal
241 ) +RS{ y01Eo=+yé¢ 0jod »YmhduZ]z]s\é]leaM]rcaica]{qa] ccaz]lcac]rﬂa'x}xga)];ﬂﬁb&;e@]—ca] ca] cal ca]

g? Lg?]ggell\]??jég%%%}ﬁ%c ]agha?%:%?c(a]‘%g% T cxaa]z Tca] ??ﬂ“e“‘} ?T’%%\‘U] 6P da] ca] cajca
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7.64(2H,m), 7.99-8.02(2H,m)
Example 3 |
30 Purification of (E)-4-[({4~[(5-methyl-2-phenyl-1-3-oxazol-4-
yl)methoxylbenzyl}oxy)imino]-4-phenylbutanoic acid (using
tetrahydrofuran and tert-butyl methyl ether)
(E)-4-[ ({4~ [ (5-Methyl-2-phenyl-1-3-oxazol-4-
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| 3#10% mixture was stirred for 1.5 hr. The mixture was ice-cooled and
after stirring at around 5°C for 3 hr, the precipitated solid
was collected by filtration, washed twice with tert-butyl
methyl ether (4 ml) and dried under reduced pressure (50°C) to

10 give (E)-4-[({4~[(5-methyl-2-phenyl-1-3-oxazol-4-
yl)methoxylbenzyl}oxy)imino]-4-phenylbutanoic acid (3.27 g) as
a white solid in a yield of 81.8%.

-melting point: 137-138°C
'H-nuclear magnetic resonance spectrum (CDC1l3;-300MHz)

13§ ppm 2.43(2H,s), 2.58(2H,t,7Hz), 3.05(2H,t,7Hz), 5.00(2H,s),
5.16(2H,s), 7.01(2H,m), 7.33-7.36(5H,m), 7.42-7.44(3H,m), 7.60-
7.64 (2H,m), 7.99-8.02 (2H,m) |
Example 4
Purification of (E) ~4-{ ({4-[ (5-methyl-2-phenyl-1-3-oxazol-4-

20 yl)methoxy]benzyl}oxy)imino]-4-phenylbutanoic acid (using
tetrahydrofuran and n-hexane)

(E)-4-[({4-[ (5~-Methyl-2-phenyl-1-3-oxazol-4-
yl)methoxylbenzylloxy) imino]l-4-phenylbutanoic acid (1.38 g) was
dissolved in tetrahydrofuran (4.2 ml) (near 25°C). n-Hexane

25 (4.2 ml) was added at room temperature (25°C) and the mixture
was stirred for about 10 min. The mixture was ice-cooled, and
after stirring at near 5°C for 30 min, the precipitated solid
was collected by filtration and dried under reduced pressure
(40°C) to give (E)-4-[({4-[(5-methyl-2-phenyl-1-3-oxazol-4-

30 yl)methoxylbenzyl}oxy) imino] -4-phenylbutanoic acid (0.93 g) as
a white solid in a yield of 67.4%.

‘melting point: 137-138°C

'H-nuclear magnetic resonance spectrum (CDC1l3;-300MHz)
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Example 5

Purification of (E)-4-[({4-[(5-methyl-2-phenyl-1-3-oxazol-4-
yl)methoxylbenzyl}oxy) imino]-4-phenylbutanoic acid (using
tetrahydrofuran and diisopropyl ether)

(E)-4-[({4-[(5-Methyl-2-phenyl-1-3-oxazol-4-
yl)methoxy]benzyl}oxy) imino] -4-phenylbutancic acid (5.00 g) was
dissolved in tetrahydrofuran (15 ml) (at 26°C). Diisopropyl
ether (20 ml) was added at room temperature (25 - 27°C) and the
mixture was stirred for 1 hr. The mixture was ice-cooled, and
after stirring at near 5°C for 2 hr, the precipitated solid was
collected by filtration, washed twice with diisopropyl ether (5
ml), and dried under reduced pressure (50°C) to give (E)-4-
{({4-[(5-methyl-2-phenyl-1-3-oxazol-4-
yl)methoxylbenzyl}oxy) imino]-4-phenylbutanoic acid (4.02 g) as
a white solid in a yield of 80.4%.

‘melting point: 137-138°C

‘'H-nuclear magnetic resonance spectrum (CDCl;~300MHz)

o ppm 2.43(2H,s), 2.58(2H,t,7Hz), 3.05(2H,t,7Hz), 5.00(2H,s),
5.16(2H,s), 7.01(2H,m), 7.33-7.36(5H,m), 7.42-7.44 (3H,m), 7.60-
7.64(2H,m), 7.99-8.02(2H,m) ’

Example 6

Purification of (E)-4-[ ({4-[ (5-methyl-2-phenyl-1-3-oxazol-4-
yl)methoxy]benzyl}oxy) imino]-4-phenylbutanoic acid (using
acetone, tetrahydrofuran and water)

(E)-4-[ ({4~ (5-Methyl-2-phenyl-1-3-oxazol—-4-
yl)methoxy]benzyl}oxy) imino]-4-phenylbutanoic acid (4.00 g) was
suspended in acetone (16 ml) (at 25°C). Tetrahydrofuran (12
ml) was added at room temperature (25°C) for dissolution. The
mixture was ice-cooled, and after stirring at around 5°C for

8.5 hr, the reaction mixture was stood overnight in a
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109%@@& ()-r' ssWtuu|[:vU410  "#10%& ()-  "#10%r $Y & ()- 2 "#10% %
& ()- 2 "#10%rey$lockabde. Arne LU A m&dihre @sl%/«@éc(gg uvyya/%gzmo
9$1090908&" () - ! 9$109%H& é)' 2 10%E: () - 10@4AL0EHAL0 @4D 89109 () -
"HI0%A YA & () Pivsady 892t It 913G S YS1696 &HE) M OSTOUWSR SC) rrSH20%ISE, () -
9$10%& ()‘ z .sg$éi¥%h%@rature at around 5°C for 8.5 hr. The precipitated
solid was collected by filtration, washed twice with water (4
> ml), and dried (40°C) under reduced pressure to give (E)-4-
[({4-{(5-methyl-2-phenyl-1-3-oxazol-4-
yl)methoxy]benzyl}oxy) imino]-4-phenylbutanoic acid (3.22 g) as
a white solid in a yield of 80.5%.
‘melting point: 137-138°C
10 .'H-nuclear magnetic resonance spectrum (CDCls-300MHz)
o ppm 2.43(2H,s), 2.58(2H,t,7Hz), 3.05(2H,t,7Hz), 5.00(2H,s),
5.16(2H,s), 7.01(2H,m), 7.33-7.36(5H,m), 7.42-7.44(3H,m), 7;60—
7.64(2H,m), 7.99-8.02(2H,m)
Example 7
15 production of (E})-8-[({4-[(5-methyl-2-phenyl-1,3-oxazol-4-
yl)methoxylbenzyl}oxy)imino]-8~phenyloctanoic acid
(E) -8~ (Hydroxyimino) -8~phenyloctanoic acid (1.0 g) and 4-
{{4~(chloromethyl) phenoxylmethyl}-5-methyl-2-phenyl-1,3-oxazole
(1.26 g) were dissolved in l-methyl-2-pyrrolidone (10 ml), and
20 the solution was ice-cooled. Sodium tert-butoxide (0.85 g) was
added to the reaction mixture at not higher than -5°C and the
mixture was stirred at the same temperature for 30 min, and
then at room temperature for 4 hr. 1N Hydrochloric acid was
added to the reaction mixture and the mixture was extracted
25 with ethyl acetate (20 ml). The organic layer was washed with
10% brine (20 ml) and dried over anhydrous sodium sulfate. The
organic layer was concentrated and acetone/water (1/1) (20 ml)
was added to the obtained residue (brown oil). The»mixture was
dissolved under reflux and allowed to cool for crystallization.
30 The crystals were collected by filtration, washed with H,O (5
ml) and dried in vacuo at 50°C for 4 hr. Acetone/water (2/1)
(30 ml) was added to the obtained crystals, the mixture was

dissolved under reflux, and allowed to cool for crystallization.
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'H-nuclear magnetic resonance spectrum (CDCl;—300MHz)
o ppm 1.14-1.17(4H,bxr), 1.30-1.46(4H,br), 2.09(2H,t,J=7Hz),
2.46(3H,s), 2.74(2H,t,J=7Hz), 5.00(2H,s), 5.16(2H,s),
6.99(2H,d,J=7Hz), 7.35-7.46(8H,m), 7.62-7.65(2H,m), 8.00-
8.03(2H,m)
10 Example 8
Production of (E) -4-[({{4-[(5-methyl-2-phenyl-1-3-oxazol-4-
yl)methoxylbenzyl}oxy) imino]-4-phenylbutylamide
4~-{[4-(Chloromethyl)phenoxylmethyl}-5-methyl-2-phenyl-
1,3-oxazole (1.00 g) was dissolved in N,N-dimethylformamide
15 (3.0 ml), and 4~ (hydroxyimino) -4-phenylbutylamide (613 mg) and
anhydrous potassium carbonate (970 mg) were added at room
temperature. The mixture was stirred at 50°C for 4 hr.
Acetone (4.0 ml) was added at the same temperature and pure
water (5.0 ml) was added at the same temperature over about 20
20 min. The mixture was cooled to 30°C over about 20 min and
stirred at around 25°C for about 1 hr. The precipitated solid
was collected by filtration, washed twice with pure water (2
ml) and dried under reduced pressure (40°C) to give (E)-4-[({4-
.~ [(5-methyl-2-phenyl~1-3-oxazol-4-yl)methoxylbenzyl}oxy) imino] -
25 4-phenylbutylamide (1.20 g) as a pale-green white solid in a
yield of 80.2%.
-'H-nuclear magnetic resonance spectrum (CDCl;—300MHz)
6 ppm;2.41-2.49(5H,m), 3.04-3.10(2H,t,J=7Hz), 5.05(3H,s),
5.18(2H,s), 5.18(1H,br), 5.45(1H,br), 7.00(2H,d,J=7Hz), 7.35-
30 38(SH,m), 7.42-7.45(3H,m), 7.63-7.66(2H,m), 8.00-8.03(2H,m)
Example 9
Production of (E)~4-[({4-[(5-methyl-2-phenyl-1,3-oxazol-4-

yl)methoxy]benzyl}oxy)imino]—4—phenylbutanoic acid
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(1) A mixture of {4-{(5-methyl-2-phenyl-1,3-oxazol-4-

yl)methoxy]phenyl}methanol (5.0 g), tetrahydrofuran (12.5 ml)
and toluene (12.5 ml) was cooled to not higher than 10°C.
Thionyl chloride (1.44 ml) was added dropwise at not higher

5 than 15°C, and the mixture was stirred at 20 - 30°C for 1 hr.
10% Brine (25 ml) was added dropwise to the reaction mixture at
20 - 30°C and left standing, and the organic layer was
separated. To the organic layer was added 10% brine (25 ml)
and the mixture was left standing, and the aqueous layer was

10 separated. N,N-Dimethylacetamide (20 ml) was added to the
organic layer, and the solvent (20 - 30 ml) was evaporated
under reduced pressure at an outside temperature of 50 - 55°C.
To the residue was added toluene (13 ml) and the solvent (8 -
18 ml) was evaporated under reduced pressure at an outside

15 temperature of 50 - 55°C. To the residue was added toluene (13
ml) and the solvent (8 - 18 ml) was evaporated under reduced
pressure at an outside temperature of 50 - 55°C.
(2) Separately, sodium tert-butoxide (2.92 g) was added to N,N-
dimethylacetamide (25 ml) at 20 - 30°C. The obtained mixture

20 was cooled to 15 - 20°C and a solution of 4- (hydroxyimino)-4-
phenylbutanoic acid (3.11 g) in dimethylacetamide (5 ml) was
added dropwise and the mixture was stirred at 20 - 30°C for 1
hr.

To the obtained solution was added dropwise at 20 - 30°C

25 the concentrate obtained in the aforementioned (1), and the
mixture was stirred at the same temperature for 2 hr. To the
resulting solution was added sodium tert-butoxide (0.33 g) at
20 - 30°C and the mixture was stirred at the same temperature
for 2 hr. The reaction mixture was cooled to not higher than

30 10°C, water (25 ml) was added dropwise, then 1N aqueous sodium
hydroxide solution (1 ml) was added, and the mixture was
stirred at 20 - 30°C for 1 hr. To the mixture was added

toluene (20 ml) and the mixture was stirred and left standing
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pale-yellow crystals.
-'H-nuclear magnetic resonance spectrum (CDCl;-300MHz)
& ppm 2.43(2H,s), 2.58(2H,t,7Hz), 3.05(2H,t,7Hz}), 5.00(2H,s),
15 5.16(2H,s), 7.01(2H,m), 7.33-7.36(5H,m), 7.42-7.44(3H,m), 7.60-
7.64(2H,m), 7.99-8.02(2H,m)
Example 10
Purification of (E)-4-[({4-[ (5-methyl-2-phenyl-1,3-cxazol-4~-
yl)methoxy]benzyl}oxy) imino]-4-phenylbutanoic acid
20 (E)-4-[({4~[(5-Methyl-2-phenyl-1,3-oxazol-4-
yl)methoxylbenzyl}oxy) imino]-4-phenylbutanocic acid (5.0 g) was
dissolved in a mixed solvent of acetone (15 ml) and
tetrahydrofuran (12.5 ml) at 32 - 34°C. To the obtained
solution was added activated carbon (0.25 g) and the mixture
25 was stirred at the same temperature for 0.5 hr and filtrated.
The activated carbon was filtered off and washed with
tetrahydrofuran (2.5 ml) and acetone (2.5 ml), and the washing
solution was combined with the filtrate. To the obtained
mixture was added water (17.5 ml) at 20 - 30°C and the mixture
30 was stirred at the same temperature for 1 hr and then at 35 -
40°C for one more hour. The obtained mixture was gradually
cooled to 20 - 30°C and stirred at 0 - 10°C for 1 hr, and the

precipitated crystals were collected by filtration. The
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having an anti-diabetic activity can be obtained in a high

yield and high quality without a purification step using silica
15 gel column chromatography. In addition, the production method
of the present invention is superior in operability. Therefore,
the production method of the present invention is effective as

an industrial production method.
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wherein

R! is an optionally substituted hydrocarbon group
10 or an optionally substituted heterocyclic group;
X is a bond, -CO-, -CH(OH)- or -NR®- (R® is a

hydrogen atom or an optionally substituted alkyl

group) ;

n is an integer of 1 to 3;

15 y is an oxygen atom, a sulfur atom, -SO-, —-SO,- or
-NR’- (R’ is a hydrogen atom or an optionally
substituted alkyl group);

ring A is a benzene ring optionally having 1 to 3
additional substituents;

20 p is an integer of 1 to 8;

R? is a hydrogen atom or an optionally substituted
hydrocarbon group or an optionally substituted
heterocyclic group;
is an integer of 0 to 6;

25 m is 0 or 1; and

R* and R® are the same or different and each is a hydrogen

atom or an opticnally substituted hydrocarbon
group or R' may be bonded to R® to form a ring,
or a salt thereof, which comprises reacting a compound

represented by the formula (I)
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having 1 to 4 carbon atoms), and other symbols in the formula

are as defined above, or a salt thereof, with a compound

represented by the formula (II)

R? R*R> O

10 I WA
HO—N=C—(CH,) +(C) ;7—C—OH

(11)

wherein the symbols in the formula are as defined above, or a

salt thereof, in an amide in the presence of a metal alkoxide.

15 2. The production method of claim 1, wherein the metal alkoxide

is an alkali metal C;.; alkoxide.

3. The production method of claim 2, wherein the alkali metal
Ci-4 alkoxide is sodium tert-butoxide.

20 '
4. The production method of claim 1, wherein the amide is N,N-
dimethylacetamide, N,N-dimethylformamide, l-methyl-2-

pyrrolidone or 1,3-dimethyl—-2-imidazolidinone.

25 5. The production method of claim 4, wherein the amide is N,N-

dimethylacetamide.

6. The production method of claim 1, wherein the metal alkoxide

is sodium tert-butoxide and the amide is N,N-dimethylacetamide.

30

7. The production method of claim 1, wherein the compound
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phenyl -4~ oxazolylmethoxy)benzyloxylmlno] —8~phenyloctanocic acid
or a salt thereof.
10 9. A production method of a compound represented by the formula

(V)

2
l S IF R\qu5 ﬁ (V)
A CHy) ;—0—N=(C— P 859
RI—X—(CH,) —Y _j(CHy N=C—(CH,) y—(C) m—C—NR°R

15 wherein R® and R’ are the same or different and each is a
hydrogen atom, an optionally substituted hydrocarbon group, an
optionally substituted heterocyclic group or an optionally
substituted acyl group, or R® and R® may be bonded to form a
ring, and other symbols are as defined in claim 1, or a salt
20 thereof, which comprises amidating the compound represented by
the formula (III), which is produced according to the

production method in claim 1, or a salt thereof.

10. The production method of claim 9, wherein the compound

25 represented by the formula (V) is (E)-4-[4- (5-methyl~2-phenyl-~
4-oxazolylmethoxy)benzyloxyimino] -4-phenylbutylamide or a salt
thereof.

11. A production method of a compound represented by the

30 formula (V)
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defined above, or a salt thereof, with a compound represented

by the formula (IV)

R? RYR5 O

| WA (1IV)
HO—N=C—(CH,) +—(C) ;/—C—NR®R’

10 wherein each symbol in the formula is as defined above, or a

salt thereof, in an amide in the presence of a metal carbonate.

12. The production method of claim 11, wherein the metal
carbonate is an alkali metal carbonate.

15
13. The production method of claim 11, wherein the amide is
N,N-dimethylacetamide, N,N-dimethylformamide, l-methyl-2-

pyrrolidone or 1,3-dimethyl-2-imidazolidinone.

20 14. The production method of claim 11, wherein the compound
represented by the formula (V) is (E)-4-[4-(5-methyl-2-phenyl-
4~oxazolylmethoxy)benzyloxyimino]*4—phenylbutylamide or a salt
thereof.
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