;e3e0& t6T& PROCESS FOR THE PREPARATI ON OF OXYlI M NOALKANO C ACI D

DERI VATI VES TECHNI CAL FI ELD The present invention relates to a production
met hod of 5 oxyi m no-al kanoi c acid derivatives having an anﬂ“MﬂlﬂMﬁmmmmm
activity. BACKGROUND ART , As a producpigariprigq of oxyim cid
derivatives involving arylnethylation of the oxinme noiety of 10 «guiseve

al kanoic acid, JP-A-10-168071 and JP- A-8-176127 di scl ose producti on net hods
of thiazol e BRAEERS KPR THE | RREFARAT I OF, OXY IMINOAIKANAIES ACEPeRERIVATIVES
antibiotics. According to the Exanples of these publications, potassium

car bonate, sodium carbonate or lithi Hﬁbﬁﬁieﬂﬂaﬁﬁai. used as a base for

I ntroducing 15 triphenylnethyl into the oxinme norety by the reaction of an
oxi me al kanoi ¢ aciThelgresainty anviehftibhi pBeaYEEEtBYA $HbQLEEEoN Afetthod of
production nethod of oxyim no-al kanoic acid anmi de derivatives involving

ar yl met hyPat BTN 17d kdoRe Asile: flestvakiines ahRuhed camcant brildbetic

Tet r ahedr on, é@ﬁvi.%z’ p. 6511 (1986) 20 discloses a production method of a
synt hetic iﬁ%erne&idte for a, ~3-epoxytryptophan derivatives. According to
this method, 1,2 dinethoxyethane is yekeROURDS@ARTeNt for the reaction of
oxi me al kanoic acid am de with benzyl brom de. The present inventors found
that, when a weak Asase progiictaon2meshkdl pfnexpimtmeboblamoiomdcadie | i ke

di scl osed in, the af, i oned publ icatj i f duc;
Compound. r eplBaSted By NG T SPALPLYCRPERYISRIOR oF Fiis Qs Mataty Qo) p
O N=~- ( CH2) G5;:RMnie @1%%1&[ bllia30 phgrepni Rdoh s 2Ma Ops L0l ¥ sbstidited

hydr ocar bon group or an
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
alkanoic 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.,B-epoxytryptophan derivatives. According to this method, 1,2-
dimethoxyethaﬁe 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 4 5
RN R R*R> O
A PN I YA III
Rl_x_(cﬂz)n__y_@ (CHy) g—0—n=( (CHp) g—(C) y—C—on  (I11)

wherein R' is an optionally substituted hydrocarbon group or an
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tfing Ais a benzene ring optional

optionally substituted heterocyclic group; Xis a bond, -CO, -CH (OH - or
~NR6- (R6 is a hydrogen atomor an optionally substituted al kyl group); n
is an integer of 1 to 3; Y is an oxygen atom a sulfur atom -SO, -SQZ- or

AR LR P A ALARA BRARLEORTLLY SHISE k1L E% AdNd araun)

y havin itional Substituents;

p is an integH (aH) 1 40 -KR°RZ (RS i hy diyeleyedt @onabrophi epakbyasupstitut ed
hydrocarbon group or an optionally substituted heterocyclic group; g is an
i nteger of CuRksEituhed glkvd @rovplansd RS andimteger efel stored brY dif far ent

and each is a hydrogen atom qr. an tionglly sypstituted,hydrocarbon group,
or R4 may be hohded 10" 'R? tsbﬂffblrrmaggpli’ng,gbor ag§ﬁ| %% hS\ﬂZer %‘ -br oduct

occurs t oSl awRirddit Wil o¥f anh@peRbaaliyesaxyt i@ ka0 GRS . ring a
derivative, potentially contam nating the final is product as a relate

subst ance. lis wasealzsmec |dmiof iopdithat lyhbavéngval to h@radditesmaY es furt her
purification separation ysing silica gel colum chyomatography and the

li ke, making® Y ScoMpliSc e dPtEAGTNRY LdbRrlely &t &cfivdkegen atom,
envi ronnent T i a n te sild l,, and
20 the Iike.érbl'he p:b gsagg‘tydisﬁggﬁl? '(t):};é%gl ggé? gg%ggtg a(%'?&gv%\é\?\zsa o6 T%Jlo aarg'Leiy

sol vent suclsudss thi 2ridretcitexpeybane gndupheql Lkeandi soteged o dhe 6; m is
af orementjijoned papers, ig used for producing a conpound represented by the
formula (V) O 1 RAdRR BN R RrECHHen spme pr( GLFfpreni=ard ceegly 1€)am
C—NR$R9(V)\ggﬁ;' n a - ' d.each is a
hydr ogen atcg1 g?eglptgﬁgﬁlaﬁfﬁgguégﬁtgﬁ Zggﬁ?/ r%gjaé‘%génggrg}ﬁ%%&c%ﬁb%b gsroup,
optional |y sibh®'i hiyebe et eiOgyeEd iR? FOURrAr aaRi0gt i 6pakl yastbshétebed acyl
group, or Re and R9 may be bonded to forma ring, and other synbols are as
defined aboRy Paodacialoccuper £of Loger BRenkieldaedithacikl eatiide oxyimino-
preci pitat esal(?(%tnoiiré tarc]:(;dr action.m xtur

: I |t ., whi .
significantly prevents pr oﬁféggtoyef h%og‘%lggf‘%o 4 t‘?%r\]léaﬁfrﬁte”i’qggt&q gﬁ‘"ﬁlel d

and causeé$ aYded as a related substance. It was also clarified that the
removal thereof requires further purification by separation
using silica gel column chromatography and the like, making
operation complicated, and may adversely affect the environment
through the disposal of a large amount of waste silica gel and
20 the like.
The present inventors also found that, when a low polar
solvent such as 1,2-dimethoxyethane and the like disclosed in
the aforementioned papers, is used for producing a compound

represented by the formula (V)
25

RN El{z RY RS ﬁ
A ——(CH,) .~—0— — B a8 (V)
R'—X—(CH,) ;Y | Y (CH) g—O0—N=C—(CH, ) y—(C) y—C—NR°R

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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starting materials. It was also clarified that, for removal of the residual
starting materials, further purification by separation using silica gel
chromat ography and the like is necessary, which in turn nakes operation

conpl i cat ed AnGhddEHABIM Ahia6t SmthE EF%EEB%FEESG‘QME@&! g%é h{%%r}'d}ertr]et he

di sposal of a large anount of waste silica gel and the Ti

- ci rcunst ancesi,xthiher es & actbrlosgldemahdchosighef dexet bpnerdve{tarprogress

industrially advantageous and environnental |y thoughtful production nethod
of oxyi ni no-%dfl Kdfoitesdii@rdePyatsyvése wARERleANY belpuand cakses giesidual
practical pr A I U T | NVENTI 15 1 an attenpt to.solve
t he above-nen .L%i‘él ﬁ“ﬁ?ﬁ?gﬁ?-ﬁ%ﬁ%{é slgl/nc\l/yeglnﬁq(%lse%éz\?gaccfo%Sﬁcggﬁoval 0%

i ntensi vesstihl e®siiduan istdusthyahhyeady a8} ageptie Pr skt i @ 183 had of
oxyi mi noal kanoi c aci d derivatives, and found that the use of a metal

al koxi de, wheRRLaLignsusdng Basécaf gelt neronatiography oind the ddrksolind
represented by the above-nentioned forpula (111).or a salt thereof. by
aryl net hyl atnl%nesgfartyhewg%f:nelﬁo?:gf? IB?E%% ﬂée]é? Ja?lrbi‘f:or?ﬁlildsas raé’_sdses
formation ofpdakiBngdugtrectinerehanesabspefouagvdhadl hﬁiﬂ%ﬁf‘%rpftr@nﬂ%%osal

(pol ar solvents) as a reaction solvent for the production o
oxyi m no- al kdnh@i daagied apduamni dé wWesteatilisargpl esmbt ek byikehe
above- nmengi oned f aryl met hyl ati on of the oxinme noiety of

| , . b
oxi ne al kanoi ¢ ac?’(rﬁig%rrna& \e/i) REFERSREAREARE i BRPTRLEY AritF Rt Skeead érdi bRy
starting ”ah%%EQBPmERQ BECSANL nhOVEPi 91 6 hé&@éﬂ&g#ggﬂs \HﬂéHvTiéﬁﬁgn%%HQ&es

30 based on such findings, and, as a result, conpleted the prese

i nventi on ditheagadfud arpdodutdhomehieddoslE obxwiyi s -retkedrkainoiag iaci d
derivatives, which is an industrially advantageous and environnental |y

t hought ful [ESdVetigRsSmethdaht AaR PP delE ko thEe For RKaGtHgale PTIRGHCHE ORI gh

quality in a high yield wt hoﬂﬁs%éﬁﬁﬁ%ﬂ' oﬂlé)yIMﬁﬁq)}gel col um
t

chr omat ogr aphy. Accordingly, e present 1 nvention provides (1) a
producti éh et hodlef aa sotpeptdts epsbeenitesl dbhovdrenéntfiomad arobllensRZtAe5

RI-X-(CH) -Y~/ (CHZ) PO NC (CHZ) g-RRCmGCOCH (Il ) 2 n
present inventors have conducted 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

3



wherein io RL is an optionally substituted hydrocarbon group or an
optionally substituted heterocyclic group; Xis a bond, -CO, -CH (OH) - or
-NR6- (R6 is ahydrogen atomor an optionally substituted al kylgroup ) ;nis
an integer : 3,4 : | fuf, . at o - - or-NR -
(R~ is a hyélq}eo%levtn&alt%c?% glra%grrﬁc()%?" ?Jgngfl?%ﬁgsf% |Ht étféfiafél %?Igrqéh%é??ng Ais a
benzene ri ngwogitfliareedilon kavisiditat ge320addinhi enAbmatbgtapleNt S; pi s an
integer of 1 to 8 RZis a hydrogen atomor an optionally

subst i t ut edhydr ocdﬁwd@m}y'oghanpésﬁieaﬁalmyegub@ni PI®etRes er ocyclic
group; 2s gis,;.an Jnt r..Qf 0t - r 1; andk4 and RbSare the sane or
di fferent ang3e§% é%?ifq%fgrgﬁg%gpoﬁ?og §ﬂm8%?P n5??§e%%€%? t éﬁbe

hydr ocar béngratm120r(1R%)may be bonded to RZ to forma ring,30 or a salt

t hereof, which conprises reacting a conpoundrepresentedby the fornula (1) 4
] (CHZ)p Z (1) 2 n wherein Z is a halogen atomor OSOZRL (Rl o is an al kyl

group having 1 to 4 carbon atons or an aryhb group haying 6 to 10 carbon

atons which is optional ly@gBstituted by X kyl gr8yf hfving 1 to bon
atons), and wther(csybet |'HD/ &Jé‘sz?er‘ﬁm-é—grécg@ q0ef) pee—8Bove, or?}ﬁg;lt
thereof, with a conpound represented by the formula (I1) R R4 RS 0 IO
HON=CG( CH2 ) g( C) mGCGOH (I I ) wherein the synbols in the formula
are as defined ahove, or a salt thereof, in an amide in the presence of a
met al al koxi"d€XS®) the production method of the above-nentioned (1),
wherein b the netal al koxide,.i : [ I i e
producti on rggt hod of the ggoég- %ﬁ??ghggb(iﬁg%%%ﬁ l?%%%gf%?r( f%rtoa ClL 4
al koxi de is sodiumtert-butrosndeptidhalbe ptbstithbed redterb@fcliihe group;
above-nentioned (1), wherein the amde is N, N-di methylacetam de,

N, N- di met hy*f or mam de, 1nmB€hyl Pongyr rePrdonel §pH) - or -NR*~ (R® 1s a

1, 3-di net hyl - 2-i m dazol i di 5 e productjon hod_.of _t.h

above-nenti oned (4), V\her&elpﬁggﬁgga%nté@ ?g ,h?%lﬁ%?%ﬁ%csﬁbasfﬁ%u%e(%)aw&
production met hod of the gkeugjprentioned (1), wherein the netal alkoxide is
sodi umtgg}t-but oxide and the am de is 25 N, N-di et hyl acetanide, (7) the
product i et hod of the abBowe- ABhegeredf (1)towherein the conmpound
represented,by the fornmula (LL1). is (E)-4-[4-(5 hyl - 2

- phenyl - 4- o>¥gzol yl met hoxyfﬁeﬁ?y%%%??lﬁn’ %BT 4 %h%@#‘b%t%%%‘?’c a9 0% s8F ¢
thereof, 30 (g) the produckion [t Bada0hykib8qBROKELESE QG Eddnatiier el 1
the conmpound represented by the fornul a ?III? is (BE)-8-[4-(5 5 met’hyl - 2

- phenyl - 4- oxazol yl net hoxysbkatytokgdnd byt Sgpdwemly) oct anoic acid or a salt

t her eof (9)ri%gp5\oducti onirret hod of a congound, rei)r esent ed by1 t he 3f ormul a

(V) 5 S a benzene ring optionally having to
20 . additional substituents;
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;

25 g is an integer of 0 to 6;
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)



R 450RL-X(CH) -YI /~(CHZ) p ON=C(CH2) g RCmCNRBRO (V) 2 n
wherein Re and RO are the sane or different and each is a hydrogen atom an
optionally substituted hydrocarbon group, an 1 optionally substituted

het erocyclic group or an opitdonally substituted acyl group, or RS and R9
may be bonded to forma ri g&_ang{ ther synbolscgre as defined above, or a
sal t thereofR-mhrUHQOQHﬁ anl&a?lng the conpound represented by the
formula (11 T), which is produced according to the production is nmethod of
(1) above, or a salt thereof, (10) the production nethod of the

b t d wh th d 18d. by_the I
(). [ (SHRERFEILZRang| PALBIE0oF P Ret Ry Benzt ﬁxwryﬁrhoﬁ &:@L&Pm%tv)w am

i de or a salptzutiber @oks 2 C 2 HRARRH nesent ed
by the for i 09 ReCa 5Eathed 5H(E@'ﬁy éf%m@cﬁ%) 0- I\I=C—(CI—IZ)t£]oe%(OC m C

NR8R9 (V)?° zcnrwn@remnm91thcanl@pepbn@mayl$Lﬁunstlnuxbdnhywaimwﬂomr@mgup or

an 25 optionally s bstl uted heterocyclic grouyp; X is a bond, .-
(O - Obr ORBehong o' B HEHPOReRt o (U GHETSL e e, EamaRy |

group); n ig.@n 'sﬁi@@?ﬁe@f aﬁo@ﬁy roY 2l Sa P ORYASSE atomy Ze.] N W4 @t om

-SO, -SQZ- or -NR is a gen atom or an ‘option Gbsti t ut ed

al kyl groupﬁgpmesgnﬂea bylsha benmehe (Ing optionally having 1 to 3

addi tional substituents; pis an integer of 1 to 8 RZ is a hydrogen atom
or an optionally substituted hydrocarbon group or an optionally substituted
heterocyclic group2q is an_jnteger of 0 to 6; mis 50 or 1; Re and R9 are
t he sameior differgnt and e§QHR|s”a hydr ogen at ) an optlonally

substltutedIﬂ?dﬁﬁﬂ&rﬁﬁﬁzggodﬁnnanOUﬁﬁionalIy substituted heterocyclic group
or an optionally substituted acyl group, or RS and RO nay be bonded to form

aring; and R4 and R5 are the sane or different and each is a to hydrogen
agom of a0 SRLLR LyeSupabh iyl IneeaLion crous B e Danded o
representeds@itthﬁefébﬂv|ﬁn(éﬂ 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;-; alkoxide is sodium tert-butoxide,
(4i 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)behzyloxyimino]—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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IS RI-X-( CH) -Y~)] (CH ) pZ (1l ) 2nwerein Zis a halogen atom or
OSQZR1 (R1 is an al kyl group having 1 to 4 carbon atons, an aryl group
having 6 to 10 carbon atoms which is optionally substituted by al kyl group

having 1 ao &y | oB) h S ol s are as.defined above, or

‘a salt ther er%%rﬁ(/\%ct %g{écn r%pgiﬁr?a‘ar%@gé’g}s“sﬁkéygge{‘ﬁ%ﬁ?wh‘ﬂf’&"{| R R4 R5 0

HO N=C- ( CHZpHerylodzandBCa¥RE BY & kw)twheeebpreach synbol 'in the formila
is as defined above, or a salt thereof, in an amde in the presence of a

met al car bonf)e,a 2 qamt itare metbddc bifon memhoundf réhee sénved nent tlomed (11),
wherein the t al ca(\Bonate is an al kali metal carbonate, (13) the

producti on 4% (Whe above- ment i oned (11), wherein the amde is

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

1, 3-di met hyl - 2-i mi dazol i di none, 30 (14) the production nethod of the
above-nentioned (11), wherein 7 t he corrpoulr{g repr ese4nt 5edoby the formul a

(V) is (E) -4- [4- A o ROR 1 .

(5net hyl - 2- plgg_g%__-(é-gOfa?z I | @‘hﬁS@g))th‘rQﬁmsmHmag)] -4pdjpmny5:-bmk%1m de (¥ a-
salt thereof: (1) 'DEtimitio Rl As the hydrocafbbn group of the
"optionally substituted hydrocarbon group” represented by RL in the
formul as, an aliphatic hydrocarbon group, an alicyclic hydrocarbon group,
an alicyclic-aliphatic hydrpcarbon group, an aromatic aliphatic io

hydr ocar bon Wj’re(ﬁ?dnar’i’é apdaRorpis dhiey gedearcBodififeypnsr andxeaphi f$ed. These

hydr ocar bon referably have 1.to 14, carbo tonms. (1-1) Definition
01}/ hydr ocar %&%&Baﬁgﬁ’ n%é’pt ﬁ@ngﬂ‘?‘}Shg?li)%éﬁg‘ﬂg%%g?}g%ﬁoéqw Hpup. an
al i phat i 601 HwdneaakbenbarteEntBavhibetotpc Bi & agPONL a8 0NEn i ot R{arapl e. As

the aliphatic hydrocarbon group, for exanple, a saturated aliphatic
hydr ocar bon sg¥sird thideidngcy 1t gr8upar bonRatants Remay. be abaytiedr tapfaard & he

i ke), h t hyl , et hyl |, 1 |, . butyl, isobutyl,
Seo. _butyl, RISy o5BatyPIBBTRLBEerEs| ISP LR ANATS natyIE SehaRpEeot
heptyl, oct yiniaid coh@rliisks: aRfda@ingNERE USSR | Rl Lo dBUll @RAT Qg group

having 2 to 8 carbon atons (e. g., alkenyl group having 2 to 8 carbon
at ons, al kadicampulagr(@dig) hawvhhgh4is opBodacddnaatandi nal tee myHealporiyc tdiomu p

having 2.,to 8 carbo nms, al kadi ynyl 2s group having 4 to 8 carbon atons
and the Illgkg)e,t%?ﬁlcﬁ%agtlgt HBHVF: ﬁ’-"p‘i"Of;%ﬁ?l‘?hﬁ}E penyl, 1-butenyl,

2- but enyl t I =1- nyk, +1ds - eyl , ;
3-pent enyl 3(;11?2nﬁgﬁypfgg-ﬁ%g%h?l]@g?%ﬁ?eﬁsl?%%‘g&nﬁ%nécﬁiexenw,' wherein
2, 4hexadi enyhe tohewenyl reprisphesyl by ltloet Bswhuylet (pnyis (E)3a&-gruepryl ,

2-propynyl; 1-butynyl, 2-butynyl, 3-butynyl, 1pentynyl, 2-pentynyl, ,
3-pent ynyl , "eEH¥ATgnphenylndzghyrol shesthsxy) %mx@wwl,—% hexynyl ,

1-heptynyl, f=06h¥xl18R9ak NS, ! LKsa1 &7 ndBOE 4 ONEd. 8
20 (11) a production method of a compound represented by the

formula (V)

Y 1Iqz Rf/RS ﬁ

A —(CH —) — 8~9 (V)
RL—X—(CH,) —Y | A 7 (CHa) g—0—N=C—(CH,) () ;7—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-, -S0;- 6r -NR’- (R? is a

hydrogen atom or an optionally substituted alkyl group); ring A
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As the alicyclic hydrocarbon group, an alicyclic hydrocarbon group having 3
to 7 carbon atons is preferable. As the alicyclic hydrocarbon group, for

exanple, a
(e. 9., 5¢
'tycl opentyl

saturated alicyclic hydrocarbon group having 3 to 7 carbon atons

I i : I | ob |,
B B S, ES5IS By £ 2

ohexyl, epty and an unsaturated

alicyclic hysiimesirdignig;ogp ikavnndnteber/ogarbes 8t ord i(£ .20 hydrveedakikany!

group, cycl
2- cycl opent

oal kadi enyl group and the like), such as 1-cyclopentenyl,
€3y 1an PpAd-angdilopenbsiiitutedepyfspesshon, gpowy cdphax eapgtionally

3-cycl ohexenyl,,_.,L-.cycl ohept enyl , -2-cycl ohept enyl , 3:cycl oheptenyl L4
cyci ohept adig/eun%/sItla etdﬁéq RS, ygllécrréﬁf’IJBnea. l%&?h@%??%’f/ﬁ% c(I-IaTI‘I p%{at"I ¢S
hydrocar bén @raup,; tRieagHORPS AL the o @3 kitlrralkwlk ghQUBach is a

cycl oal kenyl -al kyl group and the Is |ike) are nentioned, wherein the

above- nent i

group are bon

drstraderc ypdlone  laypdoptarbed lyr sups htubed ahyghata todry droeay bem
clic-aliphatic, hydrocarbon groups, one having

qgs. t he aIL%é
4 to 9 carbd®? L¥s SyPstdahre. NRICFREYSLLCyIF PR aPF At SR IRRFOdAr bon
group, for Wi%ut@aclawloaxbpgty,pw rEQ, cligoaggs}slrerg%@y{{jed to form a

cycl obutyl net hyl , cycl opentyl'ne

3-cycl opent

2 cyclopente
eniyrigretand R*cyod okt adearethley Isam2- oycHafexesyktnmehliyéach is a

3-cycl ohgxenyl met hyl, cycl ohexyl ethyl, cycl ohexyl propyl, cycloheptyl methyl,

cycl oheptyl

YAAOUETI AR Pk 8NaPRTARARL bFedULS Bl Mt ed hyepraTRomIIL SR i C

hydr ocar bon gr qw mayaﬂe%g?éact@'é@%t oy Af Q986008 9L0UR DAY e fe 1 0 13

carbon atons (e. g., ara

group havin
aromatic al
to 9 carbon
2- phenyl pro

group having arylal kenyl
v dho cbhpadkken rahemtngaddcbipohnd etep fe pefed ab} echAFdrhRila
ié?atic~hydrocarbon group, for exanple, 30 phenylal kyl having 7
Jons such as benzyl, phenethyT, 1-phenylethyl, 1-phenyl propyl,
pyl, 3phenyl propyl and the |ike; naphthylal kyl having 11 to 13

carbon atons, such as a-naphthyl nethyl, a-naphthylethyl, (3 9

napht hyl met

carbon aténs_;such as stx;y
)a_é— -

13 car bon at®HreXsifdh

the aromati

20

25

30

e ahe ke, and napht hyl al kenyl having 12 or
naphthylvinyl) and the |i ke are nentioned. As
¢ hydrocarbon grou p, an aromatic

hyl , ~-naphthy|1gal and the |ike; phenylal kenyl having 8 to 10

wherein Z is a halogen atom or OSO;R® (R is an alkyl group
having 1 to 4 carbon atoms, an aryl group having 6 to 10 carbon
atoms which is optionally substituted by alkyl group having 1
to 4 carbon atoms); and other symbols are as defined above, or

a salt thereof, with a compound represented by the formula (IV)

R? RYRS O

I v/l v
HO—N=C—(CH,) +—(C) ;/—C—NR°R’ (v

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 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,

(14) the production method of the above-mentioned (11), wherein
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hydr ocar bon group having 6 to 14 carbon atons (e. g., aryl group and the
1ike) is preferable. As the aromatic hydrocarbon group, for exanple,
phenyl, naphthyl, anthryl, phenanthryl, acenaphthyl enyl, biphenylyl and the

| i ke are nmentj0 [ enyl - h |, 2-naphthy)_and t he
1ike are pre or %%ﬂ‘go%‘f gjabgg?'?m:??oﬁyo?h%e?%%%g%I W:) gjfsougf)f%ir %1 (é t he
het erocycl i ee@hgup 20bhehe1-apbkanal { Ymsthsky f @ty ISk fui Aoyl i ¢ group”
represented by RL in the formulas, a 5 to 7-nenbered nonocyclic

het er ocycl i ®hgnydpusy lenddd het areaytl| thegeofip, containing, as a
ring-constituting atom besi des carbon atom 1 to 4 heteroatons sel ected
fromoxygen atom sulfur atomand nitrogen atomis nentioned. As the fused
heterocyche,(1fjobe2igXanBheorarf used ring of these 5 to 7-nmenbered
nmonocyclic heterocycles with a 6-nenbered ring containing 1 or 2 nitrogen
atonms, benzene ri Ag theah§dneabrben grogp cofitehai fygpirnaslilyf wubattdrouited
ment i oned. 39 cific exanples of the heterocycljc group _include 25 aromatic
het erocycl i §F886§P°§u€ OUR" rPDFEEFRTeR B Ry thepfprpylas, an
2-pyri m di ngh; ~é= i 7, di - pyL i di oyl .4 6 ra m.djnyl - Ry i nyl,
4-pyridazinéﬂ?p§?3¥Fa§%§§P¥£€b§§r¥%+€$f -ﬁ%%%%#%%féﬁﬁgﬁﬁéﬁﬁéﬁépldf%%é' &h
1-im dazol ybli2ychidaadiphatilei hydogodybon Sytdalazl Wromkrtdy azdlphlatic
3-pyrazo%y| 4 30 pyrazolyl, isoxazolyl, isothiazolyl, 2-thiazolyl,

4-t hiazol'yl ,hYF}rPﬁﬁé BRyHTOYD oRBG 03§ | 2L ARk AydroBmbaiy ginpup BI2 4

oxadi azol -5-yl . 3: 4 0xadl azol.- 2 vl 3, 4-t hi adi azal - 2- vyl

ATt as aheppbi T A pfcarbion SrblpaTLAER TRy ave 1 o 14
1,2,3-tri azebrBoylatdme, 3-triazol -4-yl, tetrazol-1-yl, tetrazol-5-yl,
2-quinolyl, 3-quinolyl, 4-quinolyl, 2-quinazolyl, 4-quinazolyl,

2- qui noxal yl(1-2) beafsratbpy| of shydreearben andup ez iRl dazol - 1-yI |

e eyrr oo, 5 b Bor BoE e b AR e M TAER b
1H-i m dazd[ Ay8rbtaybbAi §rauy! hadthd M dar o b BIPWHdRsN 1% Yreferable. As

1H i m dazo[ 4, 5- b] pyrazin-2-yl and the like; a non-aromatic heterocyclic
group, suchthe alpghavi¢cdiygtrocarbon group, for example, a saturated

aliphatic hydrocarbon group having 1 to 8 carbon atoms (e.qg.,

alkyl group and the like), such as methyl, ethyl, propyl,

isopropyl, butyl, isobutyl, sec.-butyl, t.-butyl, pentyl,
20 jsopentyl, neopentyl, hexyl, isohexyl, heptyl, octyl and the
like; and an unsaturated aliphatic hydrocarbon group having 2
to 8 carbon atoms (e.g., alkenyl group having 2 to 8 carbon
atoms, alkadienyl group having 4 to 8 carbon atoms,
alkenylalkynyl group having 2 to 8 carbon atoms, alkadiynyl
25 group having 4 to 8 carbon atoms and the like), such as etﬁenyl,
l-propenyl, 2-propenyl, l-butenyl, 2-butenyl, 3-butenyl, 2-
methyl-l-propenyl, l-pentenyl, 2-pentenyl, 3-pentenyl, 4-
pentenyl, 3-methyl-2-butenyl, l—hexehyl, 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-hexadiynyl, 5-hexynyl, l-heptynyl, l-octynyl and

the like, are mentioned.



pi peri di no, norpholino, thionorpholino, 1-piperazinyl, to
hexanet hyl eni m n-1-yl, oxazolidin-3-yl, thiazolidin-3-yl,
i m dazolidin-3-yl, 2-oxoimdazolidin-1-yl, 2,4 dioxoimdazolidin-3yl,

2, 4- di oxooxazol i dig; a1 Is [ Ldin= 3- a | ke, and the
1ike are nentioned. %ﬁg ﬁé@eﬁ%@?@fﬁggégég%bgé 8?8¥%ra%$y££§?¥éyﬁ? oxazol yl,
i s thiazol ylhydeswwmaolgougr Haenzet Bi @a07ykbarbdn3)tbeéi nitposrofable. as
substituent for hydrocarbon group and/or heterocyclic group for Rl In the
formul as, tHhaFcwaEen hydagsaghRenheterbeyEPE ceramptoupa redtesatrded by Rl

optionally ve 1 .to 5 nreferably 1 to, 3, .substituents at substituytable
posi ti ons. ElltWeClsllfbgﬁq%ﬁg & °Pp§r8§38nBF¥}ngp§i t‘ﬁa?l 9?%%%%;?‘%‘21‘&%(1 €.g-,

al i phati c Shysf OIRINGN @R, a@@t ikfBahk ¥eFUbshih Uh8dopdi SyEbhEL NYAF OGH ,
group, optionally substituted aromatic hydrocarbon group, optionally
substi t ut ed X lareanvilc leycdodbexyli ccycdapepbpl i andl tiye sliblsd | tartdecarnon
aromati c heterocyclic ato nitro group, optionally

, |
SUbst t ut ed TIRAR ARG A oneaa [y 2 a5SrPolt SEoaRyTEbH R Got GHeRae
substi t ut ed JpeOX% . .O,UQ;yc_QBfa'lQ@ﬁgh.yg§Hg§E'f:y&fgailbécﬁ’ie g;gkoor@;%% {the

optionally esterified or am dated 30 Carboxyl group are

respect to tlhi&ke)gptsumhalalsy 1sagsiibpahednal | phatycldyeliosay bors-gr oup”,
"optional Ly substituted alicyclic hydrocarbon group", "optionally

subst i t uf ed HOPRSESIY L AyGY6LaRBsanYt oup CYC bR TRRY 1y Fptlidhaxaryl,

| tured SHORRTY 7B 6LaRBE _ iR
et orocyel | 0 GhensT TRe alivat reuaroPRanet b SO B 6 i

group, Cl_6 sldehepgadipnylabkagenhat Dhkée. age , méhtiddna®, 5 chlorine,
brom ne, iodine and the like), nitro group, Cl_s hal oal kyl group and C-_6
hal oal koxy group. Aphé&bgupbéryetisupsirhabhe hedrecarkommpaip,l the Yroapst he

al i phatic hy&!%ﬁ%r%9%1859ﬂ91—§1k§ e&%o&é,béf%%%%?&enyl—alkyl group and the

15 like) are mentioned, wherein the above-mentioned alicyclic
hydrocarben 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, B-
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al i phatic hydrocarbon group having 1 to 15 carbon atons, such To as al kyl
yroup, al kenyl group, al kynyl group and the |ike, are nentioned. Preferable
exanpl es of the al kyl group include an al kyl group having 1 to 10 carbon
atons, such hyk. |4 . d:S0Pr I ty) . ty|
Sec.-butyl,n?%Pgﬁpgﬁ%tggﬁbe t??égg%%%%% fﬂﬁ%dﬁéﬁﬁ§1f*lF%%%§H%%§S§V}
hexyl, isohexylinglsltdi mot Bykbohyhtomds 2selknreddyd fypsyl andl Ihd matdeyl Bukyl , 2
et hyl butyl, hegtél, octyl, nonyl, decyl and the like. Preferable exanples
of the al kedpPhrgdplkasyldbaunngl kengt b otprbraviaten® tsech0 asa2bd@-at ons,

such as ethen 1.20 penyl .. 2-propenyl, 2-nmethyl-1-propenyl, 1-butenyl,
2- but enyl , §?éhF8¥§V}n§5ﬁe?ﬂ§I§5@b %Q%y?gé]miﬁﬁﬁ ', 2-pentenyl, 3
pentenyl , s 4-pent epyl thd- FBbAYEL 3 PEM S borl -NXRNY lan Jdamseny . 5- hexenyl,
1- heptenyl, 1-octenyl and the like. Preferable exanples of the al kynyl

group i ncl udgdancasbahkygngtpghavupndavitny ™ tcarkd®rcatoos dteors,, swrgh gxoup
ethynyl, 1 prap |, .2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl

1pent ynyl , gﬁﬁeﬁ8§n9F§e§-b nP%ﬁ??Faaf%enFVh9$¥’fg%ﬂﬁﬁﬁflpyﬁﬁéﬁﬁﬁpPP group,
3- hexynyl, 4zhexyoynbieS- BEINHY! . -ﬁ%ﬁﬁyny = ACt | e like. 30 As
t he alicyclig hydro%a?bo% gr%ub,n%Psat r%u%ﬁfé? un at&ﬁ%&%ﬁ al'icyclic

hydr ocar bonagenaphbhyleagy B, tibifRecy@l porarad aitke  1Sikeh aae apatdahkyl. gopup,
cycloalkﬁpyl group,  cycl oal kadi enyl group and the |ike, are nentioned. 12
Pref erabl'e” éR&APr eBhBRY L hel chRPREINYI Zraphtihidl @l &heydidal RyE group
having 3 top}gfﬁgéggg atons, such as cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl , “cyclo yl, cyclooctyl, bicyclo[2.2.1] heptyl,

bi cycl o[ 2. 2. 2] octyl, 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
Iikg. | (1l2) gefinit!on gf hetgroc}glic grgtp ggr R I decy

As the heterocyclic group of the “optionally substituted

15 heterocyclic group” represented by R' in the formulas, a 5 to
7-membered monocyclic heterocyclic group or fused heterocyclic
group, containing, as a ring-constituting atom besides carbon
atom, 1 to 4 heteroatoms selected from oxygen atom, sulfur atom
and nitrogen atom is mentioned. As the fused heterocycle, for

20 example, a fused ring of these 5 to 7-membered monocyclic
heterocycles with a 6-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, 2-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-yl1,
l,2,4—triazol—1—yl, l1,2,4-triazol-3-yl, 1,2,3-triazol-1-yl,
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Preferabl e exanpl es of the cycl oal kenyl group include a cycl oal kenyl group
having 3 to 10 carbon atons, such as 2 cycl openten-1-yl, .
3-cycl openten-1-yl, 2-cyclohexen-1-yl, 3 to cycl ohexen-1-yl and the like. I
Preferabl e 4 he, cycl qal,kadi.en roup.in cycl pal kadi eny
Q%ﬁfpiﬁérfgzé: ) qu %ﬁe'% Eﬁgé%og1§_§% EEHQ zgl y %fy|1

group having 4 to 10 carbon-ato suc ¢l opent adr en-

2, 4- cycl ohexagliiedi-yd-y 123, R-epdheleigdBequinglyanditfeihbkel , i 3-Qua{sicab)e,

exanmpl es of the aromatic hydrocarbon group include an aromatic hydrocarbon
group havi ndf Bltigare lydr b Fraioesalyl, g2 anypxgmbplana—b@ezwfkﬁ)wl&dgh ﬁs
phenyl, naphthyl. .anthryl,, nhenanthryl,, acepaphthyl enyl. bjphenylyl and the
like. OF thgg%ee’?/z"‘p“hle"ﬂiﬁ",l T HQ‘ph?’ﬁﬂz}m;gﬁéBﬁt Ry?Tanﬁnm YL atriots 3 . e

preferabl 6. referable exanphespghrbhe (ar 9B HG A1 RLOCYE! | Lu g5 ARy d iL!ude
a5 to 7-nmenbered aromatic m)noggclri C tget er oﬁci;/gclri c gr oﬁ%, con%g;u ni ng,[r}gs a

ri ng- const i tRutdywi citrorhtydsi déls imadben [4t 5ab] pyt bdiinh2tel pal orkn ik el d -

from oxygen atom, sul fur atqm and nitrogen atom such as furyl, thienyl,
pyrrol y?/g éﬂr%ﬁ ,lq'§6>Ya}zoﬁ§!F,lmllF}P§2éflyP,"bﬂ816’5%?‘51‘26??3’1, g daolifkes a

razol yl, povecielh I 14=0 .AZ0 3 _-I%ﬂgij |,
Pﬁr azanyl , I]no%,%t hi gﬂé'l%;glg)lﬁl;?lroa{g%ﬂﬁ ?%?{611 faéﬁc{){:lfll 7 1%;1?4t I aiglﬁgl% vyl

1,2, 3-tri azgiberitli2io4- tmoirpbollyhp,t ehiamokyphol Swo pyl+siytbe rawiriyi di nyl ,
pyridazinyl, pyrazinyl, triazi nil and the like; a bicyclic or tricyclic
aromatic ?ué@d‘%t&yé@ﬁép‘énﬁévy g 3%X230i3dinrHovil at Bk zakidintoitlai ns, as

2 11 ng- constiuid a0 B AIbos! dgsogaionaak oM -1 0,P Neteroat o sel ect od

from13 oxygen atom sul fur &atom an ogen at ni such as benzofuranyl,
i sobenzof ur aniyxo ibgrzebblitiinedyyl, | pdotal oxbds0a PEDl ¥in-34H i ndazol yi

benzi m dazolc%/'l , benzoxazol yl, benzot hi azolyl, 1H benzotriazolyl, quinolyl,
i soqui nol yl diBxeithdgizpl idanrdaydl nd e nbikle | n3d e Halkeziand mentioned.

napht hyri di nyl, pytinyl teridinyl, carbazol -carbonyl vl ,
~-carbonyl yl, Y- cg‘rﬁngo_}éﬁtﬁ ?ng_rgil%i Ay pup ph%rﬁ)&%é?ﬂ%fy ﬁ?@?ﬁ{% ra PRy L,
phenazi ny¥, tphienroigthi beYkoxbhBbapl h6£MYénzothiazolyl.

(1-3) Definition of substituent for hydrocarbon group and/or
- heterocyclic group for R!
In the formulas, the hydrocarbon group and heterocyclic
20 group represented by R* optionally have 1 to 5, preferably 1 to
3, substituents at substitutable positions. As the substituent,
for example, optionally substituted aliphatic 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, optiocnally
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
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i ndol i dinyl, pyrrolo[1, 2-b] pyridazinyl, pyrazolo[1l, 5-a]pyridyl, io

im dazo[ 1, 2-a] pyridyl, imdazo[1l,5-a]pyridyl, imdazo[1l,2 b]pyridazinyl,

i mdazo[1,2-a]lpyrimdinyl, 1,2,4-triazolo[4,3 a]pyridyl,

1,2,4-triazqgl fbé%fﬂ&ﬂ”'fgﬁ?””y“ i ke oAk ] ef erabl e
exanpl es of the non-aroégti Het8?3%?@??%I1588?233“I%§|%%éﬁ?ﬁgée havi ng 2

to 10 car borhetansyathic yreapi"aiand aspaibhnAdlg0BEbst UthHEd ahomr Deshaesc
carbon atom 1 to 3 heteroatons sel ected from oxygen atom sulfur atom and
nitrogen at dit&HRIY A oeronsy|., theespiphytuepkethayeforhletewgmplified by
pyrrolidinyl, tetnrany ryl, t ahydropyranyl, norpholinyl, 20 .

t hi onor phol icnly‘I ’%l&?)%e ar%I“IIw ,Cl"ﬁyrgtrlIo{PI{Iéi ﬁ)?BIIppi %%I?%?ﬂo?t%rI;%bqi nd;luorine,
t hi onor phél i drLaafichd heddmiee ,Exaemhesanll the hakepen atoem drglgides fl uorine,
chl orine, bromne and iodine, with preference given to fluorine and

chl orine. 23 3dvalkylogriovpaling Susshataadloan avogp ouThef oumbeanpife, an

anm no group tioqgll nmono-._or di-sgbst'tgteg by an al kyl group having 1
to 10 car bor® WO eI 0dPEy F*§PBAG haviRg3s to 10 carbon atons, an

al kenyl group havm&gt%et%llghﬁéﬁéoﬂyakggﬁrbénC%E&QEIK§HYInéHf“H¥IE¥QﬂH¥é% to
10 carbon atons, an 30 acyl group having 1 to 13 carbon atons (e. g.,

al kanoyl gr aup pratiing hydrocd@boar gonupt bagingr y| tar bdnyd rigsoupcdnas,i ipch t o
13 carbogoatons nq t he Iikeﬁ or aryl group_having 6 to 12 carbon atons is
ment i oned. fﬁb§§gﬁ GEOYR ‘hertsepe Lt HEoURnea hEVRYe 9ROUP ARF Hroud kst @ke
“optional ly sulstitlit ed acyl group” to be nentioned bel ow. As the
substituted am no group, for exanple, nethylam no, dinethylam no,

et hyl ami no, di et hprefiemablpr epyinpalesoef dthdus Ykpli geousliidd Mdmiain .alkyl

cycl ohexyl am no, acetyl am no, Bropionylanino, benzoyl am no, phenyl am no,
N- et hyl - NplERPafaNdNand tRelPi RarhpRd BAMS onddch e ReSHY lgr ARV, t he

ti |1 it ut; [ I I
aving 1 10 Pt Arbas PoChY SOt Erhn BBl T s AR GOk SRt Py

group havPngentiyd,l@sepehenlat agbpeAatg) | Doy Lk Pl hadid 3 itsdnk&kyaar bon
atons, an alkenyl group having 2 to 10 carbon atons, a cycloal kenyl group
havi ng 3 to 113 -€dmeshyabeiEl  ad, argimgtlypontwt ngd 63 tbimethydidudy lat @ms or

an aromatic tero i oup (e , thienyl, furyl, pyridyl and the |ike)
i s bonded t&qﬁygéP%§§y|ﬁsgéﬁg: éﬁﬁgIhen??¥£€ *ﬁ%ﬁiﬂ éxﬁ&gﬁﬁﬁe§ of acyl
group include acebykfePhBREO8YAmp DS VoY thé SOPDMMW Y lgrod emiudesaval eryl,
pi val oyl , hexanoyl, heptanoyl, octanoyl, cyclobutianecarbonyl, 2o

cycl opent an@d&ebyrybrogpchanéranache bbhyda rioyre | atoep arsmcdr kengtheaydt, oty |
2-cyc|oh§§enecarbozyl benzo%%% n%cotino i soni cotinoyl and the like. The
' ti

I
acyl group R&7PREVE’12TBEIPE TRATRY Lt L SRARRS Tk a b @ Y58l opsbutenyl,

Exanpl es of 3tBatsHpst | QUﬁQI:h%DCi“Q@t&%{PI Kyl p HQUR, AV R e h@ 13 gar bon
atoms, such as al koxy group having 1 to 3 carbon atons, hglogen (e. g.,

fluorine, cheotengl,i édpastanyl{ he-rhetdeyl-3+dersenpyldr Oahexamyiq arieikbayl,
i ke. The agy roug inadfferent formis represented by the foll ow ng
formla 30 -CIﬁR%FnY OZRIASPIERRY 5 Hroc s Rd. 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-octynyl
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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wherein R11, R14, R15, Ris and R' are the sane or different and each is an
optional |y substituted hydrocarbon group. Exanples of the hydrocarbon group
of the "optionally 15 substituted hydrocarbon group” represented by R11,

R g, R15, Ris and @éfeirggllggg;fgxqggl?gg%fgﬁ@érlrg?ﬁpgyég 1t ro1qu Ciar{qkqi n, atons, a

0
'cycl oal kyl group having an a nyi™ group A\ |eng? 2to

10 carbon atgyrE.oad kMCloRalle Ryl 18508ptHaYD NgaBordR Stdls Cagdan 2 oms and an
aryl group having 6 to 12 carbon atons. Exanples of the substituent of the

"optional | y $ifdemropydd Kygrleburbdn gyelprentr! udey Clokexy ky|cyploientarcept
t hat wherein_the hydrocarbon.group is,an_al kyl. grou C1,_6 al koxy group,
hal ogen atorﬁy(ce.oﬁ.%yfll’u %Fxs}gégrgr#i%?i’wi)m%?w%g?%ezé%o%w% i ke) , f
nitro gro@ppieldddal eahybtgioup;apdl &l 62 hal 9ahkoX s g 1 e 0
substi t uent ils(,é,jj fger exarrgl ejzgl tolB{.;l In%t he oLt?Ingnd kai/ su st[|3t ut elgq{%%:ldxy
group, the Sileydlioided.Bydroxy, gpbapels(€x@np] déceld dnd atheoptiikenal | y

substituted al kox rou an optionally substituted al kenyl oxy is _group, an
optionally substi %6%581?5?&?@}‘%5@?@? oﬁ%,t%ﬁ"l Dt A IRY s fFQuE dned ugey Poxy

group, an OW&%%&'k)énwba%EH_tﬁQv%%' XY 9 PUPs ASSH tg\ﬁodg kes,ucj%[ efenabl e

exanpl es of the al koxy group incl an al koxy group havi’ng 1T°to 10 carbon
atons, such cgslopehdey;-leyhox§;cpe bppayten-SDpy DPpRcydllsheRan-1S6Ayt axy,
sec.-butggy, t ..- but oxy pentyloxg, i sopentyl oxy, neopentyl oxy, hexyl oxy,
heptyl oxy.  GdfyeaeFencicybbabdxthe chEk®pent yl oxy, cycl ohexyl oxy and t he

| i ke. Preferable f enyl [ i.ncl.ude .an _2s _al.kenyl.oxy
group having 2 to§§%g§%§%%% %%%ﬁ%?é%dg%.gégdggy'%%%%gtﬁéixﬁ g%yyp 1ncTde

2- pent enyl oxy cy3ibairayiexyl greys!epemeny! t@tioxaa ridrt HHoaRex amshmaghoxy
and the like. Preferable exanples of the aral kyl oxy group include an
aral kyl oxy @gréagyraeragtadientb-vhr bdr seyriehestasiiers lphdny|2,6t 4 al kyl oxy

(e.g., benzylo henet hyl oxy_and_the, |ike) and the |ike. Preferable
exanpl es of %é’ﬁéggégﬁgiﬁng O%IE ?Ih%lﬂb% ]ajr?c%'cyl oxy group having 2 to 13
carbon atons, norerpEetehabl ¥xamples of the aromatic hydrocarbon group

include an aromatic hydrocarbon group having 6 to 14 carbon
atoms (e.g., aryl group and the like), such as phenyl, naphthyl,
anthryl, phenanthryl, acenaphthylenyl, biphenylyl and the like.
Of these, phenyl, l-naphthyl, 2-naphthyl and the like are

20 preferable.

Preferable examples of the aromatic heterocyclic group.
include a 5 to 7-membered aromatic monocyclic heterocyclic
group, containing, as a ring-constituting atom besides carbon
atom, 1 to 4 heterocatoms selected from oxygen atom, sulfur atom

25 and nitrogen atom, such as furyl, thienyl, pyrrolyl, oxazolyl,

isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl,

1,2,3-0xadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,

furazanyl, 1,2,3-thiadiazolyl, 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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16 al kanoyl oxy having 2 to 4 carbon atons (e. g.; acetyl oxy,
propi onyl oxy, butyryl oxy, isobutyryloxy and the |Iike) and the |iKke.
Preferabl e exanpl es of the aryl oxy group include an 5 aryl oxy group havi ng

6 to 14 carhqy, éﬁﬁﬁf@ﬁxm§u%ﬁl%%rp enox ndngg?&hﬁegxg qﬁgl%gghllke The

‘above- nenti on Koxy ‘group, Kenyl"oxy gro y g?oup, acyl oxy

group and aridrpefuaoua, mxsolb@vleoiu%nalsuiaahh&tpsmﬁl@ﬁyﬁubﬁ&déwpbl e
positions. Exanples of such io substituent include halogen (e.

fluorine, chissringolydrofiirdngagotlyd, Ibhe;lmadkaﬂyygro@@ntmmaz@ﬁﬂix0 3

carbon ato and e I|k he s bstlt d a group, for anple, 4
chlorophengﬁi %? ﬁheAéx%egﬁa fﬁ@ZPEKS agg ﬁg} rﬁﬁéﬁq%P?#iii
optional | y &Mhﬁkﬂgule%uﬁ&b@bl%ﬂouEu155§ai§n?ybsﬁﬁﬁﬁﬁf5§{ group

i ncl udes, for exanple al kyl t cycl oal kyT t hi ar al kyl h|o acyl thio,

aryl thio, hétéml’dérymmnglan@uv:hayﬁ kptePriéiay?gl eaﬂgazmlxels, - d&nﬂohaziyd;yJI,hi o
group inclu%g_an al kyl thio 8 ou Q&ng to carbon atgns, such as

met hyl t hi o, Hro, YP %ﬁ?? r 1 &Fpr g fmgﬁenH&@§PPH40

I sobut yl t hi th | t hy ﬁﬂﬁﬂ%%! h|o
neopentylthﬁ% he§3%#%¥%l %F&Ft?#%?fng ?tﬁ?ﬁﬁg%%y t4§ é%érable
exanpl es of ﬂddbh1¢QMQalkpbthbmognoﬂpbﬂp?fﬂdszﬁnﬁyplgy&égﬂldmx)3yamﬂyﬁﬁa#lng

3 to 10 rbon atoms, such as 2s cy cIobutilthlo cyclmﬁentylthlo
cyclohexy?tHFH@&ﬁ@[ﬂh@ “Ril RE¥TiPYf eimbrazekhnprakoyfid eﬂmﬂQQAQHﬁ,@“group

Cl 4 al Kyl FUg R teg By AR LTS b B d DRI T e B e
li ke. 30 Prefigyalidglexannl, est@ia&bm@@ymb]pygimnymlw e a_qydet hiagid
group haV|n% 2 tg éB carbon atons, nore preferably an
Preferable examples of the non-aromatic heterocyclic
15 group include those having 2 to 10 carbon atoms, which contain,
as a ring-constituting atom besides carbon atom, 1 to 3
heterocatoms selected from oxygen atom, sulfur atom and nitrogen
atom, such as oxiranyl, azetidinyl, oxetanyl, thietanyl,
pyrrolidinyl, tetrahydrofuryl, tetrahydropyranyl, morpholinyl,
20 thiomorpholinyl, piperazinyl, pyrrolidinyl, piperidino,
morpholino, thiomorpholino and the like.
_ Examples of the halogen atom include fluorine, chlorine,
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 groﬁp having 6 to 12 carbon

atoms is mentioned. The acyl group here is the same as the
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al kanoyl thio group having 2 to 4 carbon atons (e. g., acetylthio, _
propionyl thio, butyrylthio, isobutyrylthio and the |ike) and 17 the Iike.
Preferabl e exanples of the arylthio group include an arylthio group having

" - b o, t t hi d the Jike.
Proferable Snoeuy: Hharher BRERR In oo gPRbh Y hed il T il 155 o
2- pyridyl t himantioned eelithki.o and the |ike, 2 im dazolylthio,

1,2,4-triazol-5-ylthio and the like. In the optionally esterified carboxyl
group, the esteriﬂﬁe&heaﬁbbﬁyﬁtgtedpam$nof@rowmanbie,exﬂmmmﬁ%camgmwﬁkmgmmup
1 having 2 tQ 5 carhbon _ato . 9., t ho ar ponyl , et hoxycarbonyl ,

pr opoxycar b eF%H&FE%?8arggH§ﬁaﬂgaoth l?Fﬁ%i?mh?%jM?VB%&E%%%thI group
havi ng 8 50dg%uQ§ﬁQ%ﬁn%€Oﬁﬁaﬁﬁylgminggné%&?éﬂ@§$é§§@ﬁof”g%éqyiéﬂfﬂa’

aryl oxycar bonyl group having 7°to 15 carbon ato e. g., p epoxycdrbonyl,
p-t ol yl oxyca@topipinylamand ,t benkokdamivho ¢ hphenppdmiong) |y-nsathstli-Nsgt ed by 1 or

2 al kyl groups having 1 to 3 carbon atons, and the like. I'n the optionally
ami dat ed caF%G?YIa@ﬁgﬁp?n?héhaniﬂﬁ?eﬂr%dP%%qun%ﬁ(nm)is, for exanple, a

- j R12 d R13
group representedTP LR lfgﬁgH%g%ﬁ ?%giééﬁfgnéfgéns&% e acylﬁ%EPPPuted

axe the sane or different ogen om optional 'y“s

hydrocar bon igiedupesr, 6pti erahbye §ubstadyl egrd\gs atpeie) i1 1@ QWD cadbonsed
her ei n tgg hydrocar bon group of the "optionally substituted hydrocarbon
group" répr8$eRfedsSEFhR2S AREMREZ aRE AsTEIRP hHEreroigy dllky lgmewprohavheg 1

"optionall ti ocyclic, group; represent.ed R12 .and 3 are
egghl exerrplyr'?iugg B;E/‘Egﬁﬁp%g{’ﬁ%%' h%d?%%%‘g%@ﬁﬁgr% 5P jia\vc]ﬁﬁ |b°%:/ tﬁyéPoEﬁF 8h
group, aromatbfishydhogakbap] 9§ esRp Ak 11ed eF 0&y Clg G a téisCh ahave been

exenplified above for the "hydrocarbon 3 group of the "optionally
subst it ut edcigdradkebph group'haemeskrited bycaRbommrtanse 'ahebeydcygcbip

group of thEaving 6 to 12 carbon atoms or an aromatic heterocyclic group
15 (e.g., thienyl, furyl, pyridyl 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 c¢yclopentanecarbonyl, cyclohexanecarbonyl, cycloheptanecarbonyl,
crotonyl, 2—cyclohexénecarbonyl, benzoyl, nicotinoyl,
isonicotinoyl and the like.

The acyl group may have 1 to 3 substituents at
substitutable positions.v 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', -SO0,R*, -SORY or -PO;R'*RY’

wherein R“, R, 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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"optionally substituted heterocyclic group” represented by R1". The
hydr ocarbon group and heterocyclic group may have 1 to 3 18 substituents
at substitutable positions. Exanples of such substituent include hal ogen

TR N T N T R M NG

having 1 to 4 carbon a arko arbon™at’ons ‘and t he
like. In thedomill ase1dde suksidiiutowdf hakangydr Q%aﬂbFBaQEQHpaé&qS, a

het erocyclic group represented by RIL is preferably an al kyl group having 1
to 10 car borrystleed kydn gamocuatiayingt 8r boytDi cagbounpatons anamralkegryolupydrans ng

6 to 14 carhon .at ons. re-preferably, it is alkyl] having 1 to 3 carbon
atons, furyl?218% %Fé“r?ylvﬂ,o ﬁﬁéﬁ)?r’. BFoﬁﬁphf‘h?Y?f%éﬁe’?% %%é? ili"’l}é]_rﬂg of fthe
hydrocar ben 1gy QuR-HRRd AReher %}ﬁ%hcaggﬁzuerasprﬁésm Ao BYo Rlo 1S Al F Yl it
hydr ocar bon group, aromatic hydrocarbon~group, aromatic heterocyclic group
or non- ar ondiXampfietseodc thlei supstipuent ofythddhopohehd y1hasebs tsitarteedr
nore, preferabl]y 1 to 3, substituents. Exanples of such substituent

i ncl ude, foRYSRQFFFOONAPEPIP]r dBFLHESI Rys12tbvh Frowon(etcennt tWatewiergisup

having 2 to car. , oal .k 0 to 10 carban atons,
ar;: gr oup ﬁ%\ﬁ% tc%tr%gﬁ cg%égh g% o#s} %wg?@%‘h@ﬁyf‘f*ﬁa""pﬁ%"ﬁ Lid Hhe
| ike), aromialogeet atesydklg.gr 6Ufotened. chlbi &) . bfdhidde, MEdid .and the

oxazol yl ot hi.azolyl and the like), non-aromatic heterocyclic group (e. g.,
t et r ahydrdf driyRe) el BreUPy hforohpherlknl BFpw | aticthdi-pyvarlsialdiony |

pi per azi nyl t he, | aral kyl .qr.oup havi.ng 7. to 9 _carbon_atong, am no
group, am n(?%%(ragup Eﬂéé %‘%\%}‘Be%roéisﬁus tsltuclpute %ed‘ yfé)lrkflxaalP&ﬁp Illa%ng'l to 4
carbon atoms or amyl tgeodpthanhnly 2stPs Bi €3 &P, (qu:-m@,, tekanoyl

group and the |ike),"am dino group, acyl group having to 8 carbon atons

(e. g., al kawbpltighteg hHdrokg Greep, isaevemplifipdly aardwrmpaldiyoup
Ul famoy! PR St PAnBy FogY olpoRBNoER TP Tl Sutiiet 1 1R By SR Ry kegdanY
R AR et e o e s o
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, isopentyléxy, 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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atons, al kenyl oxy group havi ng 2'to 5 carbon atons, cycl oal kyl oxy group
having 3 to 7 carbon atons, aral kyl oxy group having 7 to 9 .carbon atons,
aryl oxy group having 6 to 14 carbon atons (e. g., phenyloxy, napht hyl oxy

nd the lik ' ylt.hi,0 g 0. t ons,
gr al kyl t hi oe%%koiﬁsiy%é)v)ﬁ{\gﬁsﬁltn g lé%r éoﬁggggﬁsgéghgl t(% % group }ng g 6 to 14

carbon at ompl(ceplchqusdj@n)blutﬂyirqloagph'&b&sbhhy@ya@ﬁyt aed| tke) 1118a) fanoraup,
cyano group, azido group, vitro group, nitroso group, hal ogen atom (e. g.,
fluorine, chtidi®ne, bronine, iodine) 1o and the like. (1-4) Preferable

I f RL I r erabl an optional | ubstituted
ﬁé?gPogicflc grozggxﬁi %g%eFéngiﬁs ﬁ? s%?oﬁ5¥ %Y s9 ?&%t%?%¥ ﬁv}idyl
an opti ondl laryadast idrugd naxaag! ¥l toansophisal éuoxﬁyb%ﬁéwté‘éﬂ

an optionally substltuted triazolyl. RL is particularly preferlg%y pyrldyl
oxazol yl , t Hiaphdihloxy @mﬁaibbyﬂlkeach of which optionally having 1 or 2

substituents selegted fromal kyl. having 1 to 3 carbon atons, 20 cycl oal kyl
having 3 to 7 car%@ﬁ 8ﬁ§"mFU¥§Pne¥ gh?FT FShRHt %ikFW%&ﬂﬁXnﬂ?°qﬁy used
herein, fur t ny y §H§$ en

sel ect ed fr)c?rﬁaallﬂlyyl?}yhyla\%r%g%i EIHSWQXQ?E?)%G%t %ﬁrrrg @ {%@ (‘ﬂ%?/ll?png L\% carbon

at ons, haIogbmu¢stgtuehkaoamneubshhbutahlebp@ﬂiﬂﬁonéodE&&m@adstbe gbchi ke)
and halo Lkyl haV|n%p1 to 3 carbon atons. Preferable exanples of Rl include

an optlonalﬁyh§ﬁﬁ§P it d8ChEfer BRyePPR é?o%praﬁhu%ﬁﬂQﬂﬁ|Qﬂ#ﬂﬂ%ﬁ@9u$§pwu@@ed
g%C|'EhEy?r%Sﬁ¥E@@ %&Q%@ Q@k@ﬂyaéﬁﬁuﬁpﬁgéfﬁéeﬁ~9¥ gpfégggA(§¥J%% %ﬁ%has
like. As the substituted aryloxy group, for example, 4-
chlorophenoxy, 2-methoxyphenoxy and the like are mentioned.
In the optionally substituted thiol group, the |

15 substituted thiol group includes, for example, alkylthio,
cycloalkylthio, aralkylthio, acylthio, arylthio, hetercarylthio
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

17



These groups may have 1 or 2 substituents selected from phenyl, furyl,

t hi enyl and al kyl having 1 to 4 carbon atons. The phenyl, furyl and

t hi enyl . may have 1 or 2 substituents selected fromalkyl having 1 to 6
carbon at ong, ahk having 1 to 6 carbon atons, hal ogen (e. g., fluorine,
thl orine, brom né, Todine and the like), nitro, haloal kyl having 1 to 6

carbon atons and lpakgakkpx¥ BaNhPUed 6P Eh&U PPN IO Froua e $@ having
1 to 4 carbon atons may have 1 or 2 substituents sel ected from al koxy

havi ng 1 toagyd&hdengapupshaidhggentg el gearbomortoms, chiahr iase phienyiithéo,
i odi ne and the I'kikp.nitra, galga%kyl having 1 to 6 carbon atons and

hal oal koxy WﬁFPﬁby 0°6°8 rboR atdhs. 15 RLis more preferably a group
represented by the beblowhadek P d: ofNene RIS SR R il .u%pﬁhgﬂﬂhg¥
substituted phenyl group and R" 1s a hydrogen atom or an optionally

substi t ut ed ial kgdigionpthal+pyradylthio 5 Taroidyitdng 'anbheheuldtkiet, u@rt for
t he phenyl graoq r esented by Ph and the al kyl group having 1 to 6 carbon
dixipactyL

atons repre RPs, liordekaipel kbt hanchghe dke-car bon at ons,

hal ogen (e. g., fkyoripne i Nne, ' i adi ng, .t | i , hitro,
2s hal oal kyl havigg %hgoo%eggﬁi%gféﬁéﬁéggﬁa %ué%ﬁqg%g}iéﬁﬁ %ﬁ %hgé 6 carbon
atons. The esmbedfdédsubsbokybngréowp oy Sxargiample 2b1kdx§c3rbbRyl group

Definiti of X In the formulas, X is a bond or a group represented by
-CO-, -CHOHpYVipg ZNRB- O (FBrhen Haernyeft & ommsthsstvicarsiony lsubst i t ut ed

al kyl group I bo - -_.and .- NRéar e preferable, . and- ond
and - NR6- a%gh%yggﬁgg?g%abﬁgép%‘g%aseao er’eibﬁl, R PHE Xy PRGr S5 ngFEe
"optional | yaguhgyibuyedrvbkyl @f&b@"haﬁﬁjﬁffseerﬂceqdO)baB@onaatahEyl(egaovp io
having 1 to 4 carbon atons, such as nethyl, ethyl, propyl, isopropyl,
butyl, is'obahgylosgearberyl and-the Wikeld taryloxysarbonydngironpdhaThey 7
al kyl group, nay have, 1 to_3 suﬁstitue ts at sugftigytable gﬁsitions an
exanpl es of "SutR SOHRPTt REWPS i het1drde REARSGHFAERO L, PriGrYREXYERFBPPHL,

brom ne, 19 ogdhAe}hei $iRé KONy &K OLP dPMidHh 1k f Qubs3arRRREALYTE (8- 20aikyl
met hoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, 5ec.-butoxy,
t.-but oxy agdouhe hakelg hytlr okycartsup,atuints,0 agidoujreandkar.yl group having |

to 4 carbon atons_(e ., al kanayl gr.oup having 1 to 4 carbon atoms such as
formyl, acetyl, p?ép?%%yépEﬁﬁP%ﬁi¥lq atesp carboxyl group, the amidated

carboxyl group is, for example, a group represented by the
formula: -CON (R'?) (R'®)

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 heterocyclic
group, which have been exemplified above for the “hydrocarbon

30 group of the “optionally substituted hydrocarbon group”
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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(3) Definition of nand Y In the fornulas, nis an integer of 1 to 3,
preferably 1 or 2. In the formuas, Yis -0-, -S, -SO, -S02- or -NR - (R
25 is hydrogen atomor optionally substituted al kyl group), of which -0,

-S- and -NR ¢ : : : rein,. the "optionall bstituted
al kyl gr oup"sﬁﬁg%&eﬁ%a#y%ﬁbéﬁégéig%% gf’éé%?“?ho?@‘%”g’gﬂ% %?utc e
above- ment i onesk tiopidmnalll ustebslailogead (8l kY|, g108R1iné ePEREEN RY, BYr RBine30
(4) Definition of ring Aln the formulas, ring Ais a benzene T ng, and the
benzene ri ngiabineormid ythead ike)o 3lkwbsgirbupnhsvang2? tostibsdrban atans,
posi tions. | es_of such ,substi tuent include al kyl group,, optionally
subst i t ut ed%@?@f@%&avﬁé’lgoagﬁoa oﬁ‘FrBBPi BHE’F‘FyX’é‘abEkE?t % aryl group,
nitro grodp and opt] &l If6 aibakl,t ¥hedsABL ROt ELRH Por Alile My YU SIVIRE grou
exenplified by those recited as the substituent tor hydrocarbon gr oupg an
het er ocycl i eyt digtemmyeddnt eaobp RéprSakdtsdbsyi Ruent pre flarabakyabhy adaRyl
al kyl group having 1 to 4 carbon atons, an al koxy group having 1 to 4

carbon at on? TR et &Cor? £ETPANt RECTSr nBl a3 OR3el R FRHO BT ur al
formula \ \ fsud S g‘neraqglfly%l,_.oépo;la(,i /?{{B{) {®)¢ éﬁ“ﬂog:?s '(if N§r}§n t he

~formulas, p1s an integer to 8, prefe y an i nteger (6)
Defini tion qfre¥edabltyhe iftorisubakylt hevingt 1oval 3 yesubsi idtdnes, Maidracar bon
gr oup” rgprese_nt ed by Rz is exenplified by those recited as the 2
~~opt i onal | yFhsasstlit pheayhy @roBaPB8RYdr oup” represented by RL. The

"optionally substi e et cyelic group’ represented by RZ is
exenplified by thowgétnr gglgt gﬁkggxg %Sto% igl?l%ll }H/é]é%%%fk??rht%?q?etaé\docycl ic
group” represerirdyiy iBl grbipt Beptesabtas, bRR1 S Prafierahliy ﬁ?dQBEEQBthy

a5 substituted hydrocarbon gr oup: RZ is nore preferably an optionally
subst i t ut ed SHoYPhatiremardcobarbonagboupgrevpe opriomtiy itEstadwatidd group

Py ocar bon S8t 00 GF IR 8Bt PERFP oY Shbe FHeRd o K IR hestea Boh 3 Four,

30 parti ¢él apley ot Bbeadbb¥eBraplyonatdys subgtdd ttiech@ KYExBAYLEE 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,
oxazolyl, thiazolyl and the like), non-aromatic heterocyclic
group (e.g., tetrahydrofuryl, morpholino, thiomorpholino,
piperidino, pyrrolidinyl, piperazinyl and the like), aralkyi
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'l 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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1 to 4 carbon atons,-an optionally substituted phenyl al kenyl 23 gr oup
having 8 to 10 carbon atons or an optionally substituted aryl group having
6 to 14 carbon atons. The substituent that these hydrocarbon groups may
have is preferahly I n_atom _al kox roup having 1 tg 4 carbon atons,
aryl oxy gr o&%o l%\li ﬁgiéggg"ﬂ gglPBBnK%\Y%Wg gngo a€o P 1 Bocycl i ¢ group
(e.g., furyleydibiaeryhbxyTheolpnheving SUbsStT teeMold Satdn®y, @ MhAoxy to 3.
(7) Definition of g and mln the fornulas, q is an integer of 0°to 6,

preferably @rogpdhaming @ te 3.céshodedtoms i carploRd guuhRhavinighéd to 14
formul as, R$ are the sane or gifferent and zs each is a,hydro%%r_\ 1
i 10

a??d R9

atom an optPERER §teUBsH Pt Bt edPRTUY HRZY b ARRI YubLO%h Bt itdealliiye)
substituted ro P o] r : Opt 4 PR i d (ol .
or Re and RS s b bonander o per e ariRh il R Yestnat etk Bk giatRo
hydr ocar bonggropphasndg2? top®icasbdy stdissd; tameldcties efreuyc hiaviggodpto 14
represented by Rs and RO are each exenplified by those recited as the

"opti onal | y C&GBSR; £EPBA K§d¥ ocPRRRY Hilbiey narhthapithdraang ssstdiked ed

het er ocycl i up; pr e Rl :.The " i onally substituted acyl

gr oup” repr%ggﬁtge rggﬁ%gggﬂén‘gr%pérl%mé%%r%f% e %ﬁyryot Fos&Pyi rr’rlf“l%§?sf’o t he
"optional | ygzohst i haledeacytogr oapy. J eElddeshi s, dR cxibst,i beentinkhat olilge)
"opti onauy substi tuted hydrocarbon group"” represented by Rl may have. R$
and RO nay BBApShEedikeéo forma 5 to 7-nenbered cyclic 30 amino group.
Concrete exanples of cyclic amno group include 1-pyrrolidinyl,

1- pi peridinyl, 1-hexanethyl eneimnyl, 4norpholino, 4-thionorpholino and the

li ke. 24 (2-2) Deténéta®re Odxdtp Bl 43 A!n the fornulas, R4 and RS are the
sane or different and each is a hydrogen atomor an optionally substituted

hydr ocar bon gr oupInoth&4f euemubas bdided poeRBrablfoam aptiomallihe
oup” represented hy R4 and RS i s

exerpl 11 U BP o ERBEEo S AT VTS TG Lo S Difomdiaco R LosabTunaP| DS4B8R H Yt ed
2%/2:2%; tﬁi)gﬁgra@gg%ueéd r¥ag D, RIefRENGR 191y e i 1hess aixa%g&%t, o, he
ptionally substituted al kyl” group™ represente y Rs and
the io |ikeopRionaylpesbosithetitterl RA taz dlyrimer minn@ptibealilpgstibstttubyd
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 like) 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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Rg and RZ in conbination is, for exanple, cycloal kane having 5 to 11 carbon
at ons, cycloal kene having 5 to 11 carbon atons and the |like, which are
specifically cycl opentane, cyclopentene, i5 cycl ohexane, cycl ohexene;

cycl ohept ane, cl ohept eQe, cycl oagt ane, ne, cycl ononane,
'cycl ononene, &%odec ne,. cycl odgce 6l e and cycl oundecene and -
the |ike. finity of Z v the f N Z is a hal ogen atom or

OSQZR1 (Rl is %Ikyl group having I"to 4 carbon atons, aryl group having 6
to 10 carbon atons that is optionally substituted by al kyl group having 1
to 4 carbon atons). As the hal ogen atom fluorine, chlorine, bromne and
the 25 like are nentloned wth preference given to chlorine. Wth regard
to the "al kylyRavi ng 4 capbn andy—gn aryl group having 6 to 10
carbon at oms//t Gt is aII bst-t-ut ed /cgkyl group having 1 to 4
car bon atons"sf%prese by ‘ e~ al kyl h ng 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 opti I t t yqal ky tQ n
atons" is exenpllggeggbyr%gg§ hggeﬁgvg %a%ﬁ %ygﬁéﬁﬁ?{§?H§§JQEl 'éﬁf%&%%
preference gihemylt,o fplrgny| thPeayer ahticabkahphesing ¥ td0d uterkdi ertdiss.

nmet hanesu fonyl t ol uenesul fonyl and the like, with preference given to

chl ori ne. ~ 5 {0f1 Phery 1t o EHF XA ABE FE}erinm%bn%ﬁﬂ%leﬁe Z ordridaients
represented | f I I (11 ‘ form.and a.(2). form
at imno bon%&e%ﬁgdeg%ggu%zk&h %aggggsﬁctg( orn1ande%D %l i¥a % 1#&1&
conmpounds, &mdsaceabﬁhXbubﬁsthﬁéE@@en(13)gF7€$Iﬁé¥HﬁéfﬂﬁﬁmﬂfihéDrQ&%héQkﬁ
conpounds represent ed the formulas (111) and (V), which are produced
accor di ng téofiﬁé‘eplaééu@{l?oﬂ\lhei hoditsopfha bﬂehdmvmwdnthmrﬁ damblomde t he

bonzy ot menan Ui SRRl abFhna? o 4ETed of "B O SRl Aot FRRLYLGL ")

(5- et h?/lw Zﬁekrea}gl i4t@XQZ@hY56§t§@MQ RPN ZARx Yl MBN0] -Rrheledgtsanoi ¢ acid
or a salt thereo
selected from alkoxy having 1 to 6 carbon atoms, halogen (e.g.,,

fluorine, chlorine, bromine, iodine and the like), nitro,
haloalkyl having 1 to 6 carbon atoms and haloalkoxy having 1 to
6vcarbon atoms.

15 R' is more preferably a group represented by the

following formula:

N‘ﬁ |
Ph/(O R'!

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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Zo (3)

{E)-4-[4-(5-nmet hyl - 2- phenyl - 4- oxazol yl met hoxy) benzyl oxyi m no] - 4- phenyl but yl
am de or a salt thereof. The salt of the conpound represented by the
formula (1),.414d) . (111) , (IV) or (V) (hereinafter sometinmes to be
briefly referred to as conpound (I) , (I1") , (IIl) , (IV) or (V) ) is 25
preferably a pharmacol ogically acceptable salt. Exanples of the salt

i nclude, salts fornmed with inorganic base, salts fornmed with organic base,
salts fornmed3l Defiladrtdeni efa¥id, salts formed with organic acid, salts

formed with basic_or acidic amno gcid and the |ike. 30 Preferable exanpl es
of the salt forrre&r\/\,it%ﬁ i HSP‘H?HPC as® ?k?%e%%WO%%D%%@%@/N&

sodi um sabt —ggpt asehoysal brangthedd g: nghkabinearan! b 1BLal o8l 15 such
as calciumsalt, magnesiumsalt and the Iike; and alum numsalt, a ni um
26  salt arshhishd thitled. aPkgflegablip) exafipheschfa thendal +CH @Hyed add NRégani ¢
base include salts forgii wth trjnet hgl amne, triethylam ne, p%rli di ne,

e.

d
pi col i ne, eﬁ?&n&rﬁﬁeﬁé, §ir efR&NBI la?d"ﬂe,ms TI?]‘lRee‘t I@éﬁolmé’ﬁien_é,’—”efera
di cycl ohexyl am neAsNu%%q' Qggézhet hy! aquégﬁr%fie%la&go the ke, tfri%fri%rlglyw.et )

exanpl es of the salt rmed W th norgani C 1 ricl ude sal t orne

hydr ochl or i Gubsitd tultedr abkegli gracptl, rapiesented by R, f ahi alrgldgrphipsphoric
acid and Bhe like. 1o Preferable exanples of the salt forned with organic
aci d i ncl' Ud&a¥4ngs 1t SPnBdAFPANT BEPME, azieh 2w erehvli ®thvlif Ferydcet i ¢

acid, funari; i oxal.i..¢-aci r{arjc._ acj lefi.c.acid, citric.acid,
succini c acil ,O %%é)g?% 'ag!‘llcti?lhe%%%%&ég}ﬁ#f oéhfg%' %:‘?%Yfge 'z_éorlilézé& fa&ﬂc éc gcfld%e’
p-t ol uenesulifsomeg tiibnaal d Bw d1he/1 iddupPifenakle 1examl 8gpotithental Lt

formed with basic amno acid include salts forned with arginine, |ysin,
orni t hi ne afs¥bekétntrbleppesbrione andngptaepbfs tdfe suh sudsmedusinth aci dic
am no acid i.rxllcl ude ga&tos for(med vm%? asParti cid, glutami c aqQ acid and
the like. OF"fNEEnBoe HBRt {Bnddr sht 13% - Woui M ¥ie - BRI UM eatee) -
hydrochl o7i dexan¢ Hheupi keverg Dredef add SonhecdmRActd ag ,bﬁie%%&ycogﬁﬁw?,
(1) and conmpound (I'l) zs (hereinafter sonetines to be briefly referred 10
as reacti onPAPPPEYcalsPRHOPOXY i nbwtrxy desdbutdiey prsesenbatokya metbdlhitoxy
al koxi de. As Hsgg h rgi p the netal al koxjide is, for %xarrgl e, alkali netal
Cl1_6 al koxi && sn& 8/t HBYRBPXY IRy (Ftro 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 "optionally
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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but oxi de, mnet hoxi de, ethoxide and the |ike of sodium potassiumso and
1ithium The netal al koxide is preferably alkali nmetal Cl-s al koxide, nore
preferably sodiumtert-butoxide. Wile the anount of a netal al koxide to be
used varies fdgpendi . Al t S reaction. rature, it
277 T GertTRGRETe BERARTbHS, | R Bl SO Shb O SRERE L Fhit e
nmore pref er alllky12 groapequbtabaal sy sebetivetsd® @W%ﬁdda,- hENRgdrS athhe
metal al koxide is used in an anount of 50 - 2000 nold, preferably 200 -
2000 nol d, RAREopRdfler by t200ted5a0y hoiEoup el B txe groumw mywlimb tilongl 14s

t he am des, far l.e.. N N-dinethylforpan.de,.. acetam de,. . _,

N, N- di net hy|sé‘%€tt§)r‘%%g§f ??ﬁ%‘?thi"éPpy?ig!ﬁo fiteh are exemplified by those
1, 3di et hyl redifedaagl itleneiBsantuéhe FoKenddfodslshn e dnidrs preferably
i nclude N, N-di net hyl f ormam de, N, N-di nmethylacetanide, 10

1- met hyl - 2- pptesiocyeds cagdotp3rebreséyte@-byriRfazol i di none, particularly
preferably N, N-di gethyl acetam de, Only ope kind of these am des or two or
nore ki nds thereo aﬁ§y55§5%§gﬂeg‘5 85 SR ¢ ?J’Fé:’lrﬂ Bh@katl growp tryingadt ten
of conpound 4( Lk rWohhatBRROUAA Aikdxyt Ui 32 ety 1y 10 Of

(1):conmpound (I Ir) isaabout 5:1 aboﬁ{ (%FOSL,%]pr ef ergd;b y%aégtf%rf%%ng%ngﬁgt a
i's, conpounttalbbeni stomed in an anmount of about 20 - about 500 nol d,
preferably about 100 - about 200 nold, relative to compound (1). The
reaction of conpodRdtff) IRFPRIRINpERMPITTA2 D Yavsitainedf formydaet i nes to be
briefly referred to as reaction B) is carried out in an anmde in the

presence of a mwtal carbonate. As used her gfRy e netal carh elis
exenplified by|szo M POt @S EEMabllit hi um i umogeci um i di um and
the like. Themetal carbonate is preferap akal i netal ca 25 nore

preferably potassium carbonate. The netal carbonate is used in an anount of
generally 20 - 500 nold, preferably 50 - 200 nold, relative to conpound
(I'V). The am des are exenplified by those recited as the am des for the

af orement i onegl peachieNoA o¥pthose, N, N3o di methyl formam de and the |ike
are preferable. In the reaction of conpound (I) wth compound (I1V), the
equi val ent ratio &t Ehepberrulas. corigowlnd intégers odbdutto581 plbelierdbby an
preferably aillblgut %: 1.-.2.  That is, conpound (1V) is 28 used in an anount
of about 207- 8%8ut°§ob %I ; preferably about 100 - about 200 nol d,
relative to conpound (1). The order of charging reaction A and reaction B
is not particularly limted as long as it does not influence the 5
reaction. Féf) eRefiphiti¢m)of Rfetal al koxide or metal carbonate may be added

t i xt f d. (I ith d (11 i xt f
compound (1), i ¢ hEEORBUERFTINAS | 18 CaRSrey Wi epo3 ket BYarogarhRRing
(1) with coayfgmtad £dbte Sdnfediipy uize ; of e&gmﬁgﬂmadbmh%%hr& 'Lgse geéll\é)’

or each one o hem'nmay be added successively to ne ox1 de” or
carbonat¥, tespiehalky ysubdticthities diyghalosatbonr gzoapendegreseadeansg RN

am des, or (c) conpound (jiRIe‘% or conpound (Ivg i s added to netal al koxide or
netal carbonate, T#SpeRTIIIBLLIKUFUGS Gitudess Seregosycdicsggpenrded in
advance in ! r € ; hoR. S i O co nd (1)

di ssol ved o?géﬁés}%eeélg%eg I a%m'l e%grgrgéhgglggd%g ?ﬁgééet%c%éeh reac :éon

t enper at ur e" opt t@ael 1wnsub snidtuteat e B cyaliies gieppndirBgresefibed kb or'of
metal al koxi de, netal carbonate ao,and the am des to be used. The
tenperature nmay bER i e HEFHHGS ofR"f LonPryferably mn mRTionp ol nt  of

The reacti ont anbsy st Eiredcaltt BolelD, Bk e SR EhkeB et on 1) e
of reacti onopt porth I BaGhikyt iRuted 2Qiphatexakphieoclrbon ¢BohpUr sn
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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In the reaction A and reaction B, the reaction nmay be carried out in the
presence of a quaternary ammonium salt, such as tetrabutyl anmoni um brom de
and the like; an alkali or alkali netal salt, such as potassium i odi de,

sodi um i odi t i 3Q _bram odi braom de d t i ke: .cr.own
et her and t%%“?ﬁié?ﬁéggg?oﬁgtéetﬁggpggcgkgﬁ% ?ﬁgggo%éﬁhﬁﬁﬁ Xlﬁﬁéﬁﬁﬁﬁ4$§9i n
reaction A naylbeyraipdalaed ngs snebed4behevohoapsmrduce conpound (V) 29 \
R 4R ORL-X-(CHR)ny~j (CHR) ~0--Lr=C( CQ2) gq~) mCOH( I I
| ) HNReRg (VI) RThR4 sRbsGiRuext( Chia} thesej hy@red#riion grdups MG )havel)im
| C- NR8R9 2 The ami dation reacti is carried out according to a

met hod knf)v\\//r)Prp?efpersa&%'yTﬁlégoﬁgp gthRy hagﬂmﬁ,r%mueo%m ¥ 1%9 )¢ SaFben

conpound Bepr@saNt ad A%k rbapmHhe BIRERI, (VA) o <Seﬁi %&eaﬁé’d*‘%q} Iaif d he

formul a are as defined above, or a salt thereof (t sa IS exenp I'ed by
t hose recitégtasradyeliic gabupoflecgnpofimdyl} ) thbenghe. | iThe) nambedi bECt |y
condensed usin% a condensingaagent e.g. dicgclohexylcarbodiinide and t he

(
like), a methW&F Mt 1S Et P¥aMBLE T vht FYe3 of compound (111) and
conmpound (VI) are reacted appropriately, a nethod described in Organic
Functional G oup Preparations, Second Edition, pp. 15 316-355, ACADEM C
PRESS | NC., (0N oelfenimgbhodfi g #a€dm As used herein, the reactive
derivatigg of conpound (111) is exenplified by acid anhydride, acid halide
(acid chloride, adfdtBeofiPEEYlasni dar®dlrneintegnxef &itd dnhpteifesapdy §.
anhydri de mﬁgp4net?y150@rg9 te, ethyl carbonate or isobutyl 20 carbonate
and the Iiké§ and the |1 ke. For exanple, 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 exanple, triethylam ne,
Nmet hyl mor pH8)i Refinikiannefny] amd iRle, sodi um hydrogencarbonate, 2s sodi um

carbonat e, potass&%n&ﬁgrggggﬁfagpdwig%d!%ﬁea%éetgg same or different and

15 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. k
The “optionally substituted hydrocarbon group” and
20 “optionally substituted heterocyclic group” represented by R®
and R’ are each exemplified by those recited as the "optionally
substituted hydrocarbon grbup” and “optionally substituted
heterocyclic group” represented by R!.
The “optionally substituted acyl group” represented by R®
25 and R’ are exemplified 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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mentioned. As the solvent that does not influence the reaction, for
exanpl e, hal ogenat ed hydrocarbons such as chl orof orm dichl oronet hane and
the |like; aromatic hydrocarbons such as benzene, toluene and the |ike;

et hers such t . rofur.ans 5 digxane and the |ike, ethyl acetate,
wat er and th@li tefrlg{pé:qr?glnt%ifo%eaa.ngh se solvents may be m xed for use at a

suitabl e mxing rati @heTHerAaIRHE!, &F HAUMOURGe(Yh: tOmBeoHSEPrEsrdne 4
nol ar equi val ents, preferably 1 - 3 nolar equivalents, relative to conpound

(111). The rezadt iien at dypgcgenr etpm genanadbpyidénably osuldpd tucekDOC, and t he
reaction ti en a mxed acid anbydride is used,

js 0.5 - 20 h .
conmpound (| F’Iei’)ér}r?&r F‘oﬁc’f@&gggﬁﬁté\h(@y Fe handed TnRor beafBHRaR ef kg hyl
chl orocarbonat e, i’I‘ﬁ%buB}SItiSHEQigC?ﬁBQEﬁ@ﬁéﬁ'%w é%xktﬁ:)n liecnf gacted in the
[ yl a i's t%y |

presence of a base (e.g., triet am ne, nor p e,

N, N- di et hy lrzpireiseetesobyuR’ hyntt Rfedcackenpléfisddby nthas®opphLlaPot@asgidim
carbonate and the like), and then the reaction mxture is reacted with
compound ( VIPEOTFRENEABHRE OPPELRPBLAY SWPFTiBubed UR¥dreerdban 1graunarcf R,
equi val ent s,_:peefer -0 I | val ent rel at.ive 1 qQ conpqund
(111). 20 TW@F&?}e %te?%%g{%ﬁp ra urggiggg‘éé%e%lgﬁia]f r%omaghfoééoorefﬁg%mé’ﬁ& t he

reaction tinmeptdofally 20bbeitstedhel epIP@r\th/( | tdpredtthteRMAUEd ANY tha's

obt ai ned gan be separated and purified by a known separation and
purifi cati orif€ans, such as concentration, concentration under reduced 25

pressure, solvent .e i qQn rystallei zati.on, recrystal].ization, phase
transfer. treatnmeht %véfﬁgeaécfnvog %}Oczﬂ b%ﬁ ﬁﬂﬁmtﬁerﬂ)(‘ie. Pt 79 ff’%ﬁ‘eg by
treatment akfesnd eRfClinORoi@Y nBR 18Xt 18Ct FOR B¥amp I8! o KAOWR e hSAnSUCh

as extraction with a m xed solvent of an organic sol vent insoluble or
sparingly 3&oséllusksbpn atews, asyic lwa BrendHewirgarfi o dllv erirbions altuikeand

sparingly sqluble.in ter may be any, as, ] on s the objective conpound can
be di ssol ve ,kleabl&lkfes %\ﬁ%ﬁ%rﬁﬁ%lys%‘?%i'%’[‘f%lm(fgﬁgﬁmnﬁmI?Yé’é-"’PSF’Géﬁé;r
esters suthcgs1ehBYhnacelt Lobrerd, cydoHddiGinet di i sopr opyl
et her, t.-bu?yl met h?l et er(,) tetrahycdiofuraﬁr?aa?nd %@@%@&eﬁ%’
cyclooctane, cyclooctene, cyclononane, cyclononene, cyclodecane,

cyclodecene, cycloundecane and cycloundecene and the like.

(10) Definition of 2
20 In the formulas, Z is a halogen atom or OSO,R'® (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 1l 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 gfoup 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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Wher e necessary, enployed is a washing process conprising nmaintaining the
Teaction mxture after conpletion of the 5 reaction basic for dissolution
of the objective conpound in a salt formin water, washing the obtained

solution wt r i I t .insel,ybl e spar Lngl oluble in ter,
and maki ng ﬁﬂgﬁggﬁUtl g&é id%@ﬁtgh%e ﬁ#%'tﬁgkgag?e#%g?%%go f%%?i%%1%§ nd

inafree form Fuddfaradlel exampilssaciaghiAg1RAECEESoL£ORP! 1 Sing washing an
organi ¢ sol vent insoluble or sparingly soluble in water, whi ch contains the
obj ective coMpidiaiesd ipnylee thdugnenitiobyilnantiathagl fke ppiittnabreference

concentratiaon or ter., I n _addition, the objective conpound nmay be purified

by a net hod howh Cth&Srl ch as recrystallization and the like. i5 The

recrystal bi zati on may be conducted utilizing the difference in solubility
under heating conditions and in a solvent (e. g., diisopropyl ether,
t.-butyl nmethyll) etfleform hoddre d4Ad fheml ckepoundwhi ch the objective

conmpound is insolyphle or sparingly soluble at a particul ar tenperature, or
utilizing the Zo :#%‘ﬁ EPE‘H(:’@’HC‘R gS%EBPFPF?SO}PYatﬁgxgﬂr‘%‘b]r%nﬁI)byartﬂ sed Wi ng
t he objectivwg 0 [ ven e ,afe r afy, .a nd
the like) in Gﬁ??ﬁ 5%2 ggﬁgoéﬁg ?sqgélﬁggg %% %g€§%35§%¥Ub?g? %ﬁ@gggagng a
sol vent (e. dncldidesopuchy|(Eet fiekm anbduiy) fethyds edhvfle ed@rntis Walel aand
the like),in which the 25 objective conpound is insoluble or sparingly

sol ubl e, “an®i¥¥ 1S F8ETPRE-starting material conpound used for each of the
aforenenti oned reactions can be synthesized by, for exanple, the follow ng
nmet hod: 30 The conpound. (1) can be synthesized by, (1) reacting butanedi one
oxi me W th hearjalpdelfigdabie ekRemplesence of an acid to convert the conpound
to N-oxide, reacting this conpound with oxalyl chloride, phosphorus

oxychl oride and t R&SfpKabis gryeownd® represented By wWenfoumtlascdddding to

o ) RS T FrarcakoAnd S ety ool B LS fiontal kgt
15 of the present invention, include the following compounds:
(1) (E)-4-[4-(5-methyl-2-phenyl-4-oxazolylmethoxy) -
benzyloxyimino]-4-phenylbutanoic acid or a salt thereof,
(2) (E)-8-[4-(5-methyl-2-phenyl-4-oxazolylmethoxy) -
benzyloxyimino]-8-phenyloctanoic acid or a salt thereof,
20 (3) (E)-4-[4-(5-methyl-2-phenyl-4-oxazolylmethoxy)-
benzyloxyimino]-4-phenylbutylamide or a salt thereof.
The salt of the compound represented by the formula (I),
(II), (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 organicbacid, 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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conpound by reacting the chloromethyl conmpound with p 5 hydroxybenzyl
al cohol in the presence of a base according to the nethod described in
Jour nal of Chem cal Society, Chem cal Comunications, vol. 9, p. 582

(1988), or rgﬁﬁgi l.or omet hyl conmpound wi th p-hydroxybenzal dehyde in
the presence 0 ag}gjaggl%aggc]){%di ng to the nmet hod described in Journal io of

Organi c Chemi stry preferable RxakPle6l882 her gUEI ﬂQr&xé’&lSwﬁﬁﬂF&?%i’& a2
reduci ng agent, such as sodi um borohydride and the |ike, according to the

met hod descrilbddiden spditisaifedmed Wathetsimeshylasing, puisthvbemnet o

synt hesi ze a_hydr.oxynet.hyl. .conpound nd.(3) reacting. thjs conpound with

t hi onyl chl cﬁ%%ed’]ﬁg'aﬁd' éqel'kgl,%ﬁééegﬁ&%ﬁ'tgl?ﬁléa 138 Yescri bed in
Journal of NeiiH¥Ho1GREMeS! b cy¥bhe291aRind 589, §1IB5 BNl
can be al so synt hesiozed accor dicgg toeagrr%t hgd'si m | ar %%zgﬁfgs}gﬂrret o%’snflrgfhe
conpound (| I3ndarthecdmgkeund (1V) can be synthesi zed according to the nethod
described in Pharnmazie; vol. 38, E 313 é1983) or Acta_Crystall ographica,
vol . C50, p. 78 (Fo&frraRiferyamBdes: af nghe oSal et e okl sinF9a8H& i ng
ketone and hydroxyaie ish 1khe spLesgn f %) h 1|l ar to
t hese net hods. 25 The corsrpottlj:%df?I ?‘%acg%gu%gd ???l%ﬁ%c %%%’u%gl%{%ﬂ%ﬁ{%&s
obt ai ned mayadiel,r edpedic welid , usadftolct Beiq| oshusspiodr Ietdwil afnd Rhepnakent
inventio Oafter separation and purification by a known neans, or used'as a
reaction i xture FdeiegabprogiatPdasnef hblie ovat hef prreadtitiihasaands agdd

BEST MCDE F 'M%ngl Ei L The, present. invenfion is

expl ai ned | gﬁﬁe oF%{E%ng‘F’E&e?EV%WiE%%L@cF% %#)én%“ge %%Cfles’ and Exanpl es,
which are najritfQuddoacel@cCaBsHl UeEmasiti i@} i oeal X B LS Raftnanrcacid,
Exanpl e 1 Production of 4-(hydroxyim no)-4-phenyl butanoic acid

genzoyl pr opigdied ca@icdd( 169 tg)cvwasiduspendiri¢ medd haroliq 380idd ) at room
t enperature d_hydraxyam ne, hydrochl ori d 46. 8 g) . and sadi um acet at e
(1gg g) vveréne%gl&g&%u,&%?éﬁ'cs?ﬁ %’/n%e?ﬁ%n?ﬁ&fﬁ&élcfoar Lo Hirt uern(?&r‘ﬁi onic
tenper at ufe satid2and Z2RE, 1pkee water (500 nml) was added under cooling at 24
- 26C. Seed so crystal was added at 25C, and the m xture was stirred at
room t enper at ure Poefabsbielekampiaenotothedsale MG madk widihoitas3@ rmimdnoand
stirred at 5 - 10C \thqr aboh% 2_hr. he_%eci jtated sol,id was .coll ected by
filtration, AfdShéd R BarESwhPEPeE 16D 2589 1nfd Wiy oHddthiaguesd

pressure (4Qg: 19k@ VB! fggaﬁwdé%{'féé~ -AiPNeM YA G iae 46344 9)

as a white solid in ayield of 87.15. 1H nuclear nagnetic resonance

spect r um ( DeBOndf e300z} udle ppal s 404 Bhbd , Wi thiHaspa tAld 2K itd,, 7 gBkdzhmic
7.37-7.42(3H, ), 7.62-7.65(2H, n), 11.31(IHs), 12.15(1H's) 20 Reference
Exanpl e 2" s@&pd12ny SRGctibR- of 4- (chl or omet hyl ) - 5- net hyl - 2- phenyl - 1, 3

oxazol e Benzal dehyde 4 a i i.d ( . e .
2, 3- but anedi one oé?r#‘g %gg%eg?gng%%&%%esa%%’u%%%ﬁ@ ss}tg?‘rtr’egggggfsggm salt,
di ssol uti onhgtirpehlvkedpeandutice ké cvwsl guefRlblg. Hydrochloric acid gas
was started to be blown into the m xture at 5C, and hydrochloric acid gas
was continuously blown at 10 - 25C for 5 hr. Diisopropyl ether (1200 m)

was added at 10 1%&6O¥§£C€98thét‘pé&’pdCéﬂtbeOL{Hd(t(ltr)e an\{%IS c%g\%%u%h QI-I) 10C for

25 (hereinafter sometimes to be briefly referred to as reaction A)
is carried out in an amide in the presence of a metal alkoxidé.
As used herein, the metal alkoxide is, for example,
alkali metal C;.¢s alkoxide. Examples thereof include tert-
butoxide, methoxide, ethoxide and the like of sodium, potassium
30 and lithium. The metal alkoxide is preferably alkali metal Cig
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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30 | hr. The precipitated solid was collected by filtration and washed
twice with diisopropyl ether (400 m) to give a paleyellow white solid (not
dried, 527 g). 120 g therefrom was suspended in tetrahydrofuran (360 nm),
cool ed, and .a sol uti 3 ot .thionyl . chloride (117 5,192 9g) in

t et r ahydr of ul%ar?e(nflf@cigp) 6\/\/a55 aggeaqgﬂ@l@n%&, OBE?E%:E) Y £ nidl The mixture
was heated tQnAR@lwes,ahout rQEerﬁE!L%rQd—%tgq@f@élé‘rgtéj,ndfélafﬁ\}éjé:cﬁ 66C)
for 6 hr. The m xture was cooled to 27C over about | hr, and stirred under
i ce-cooi ng aompountDQIffor 1That e theaigidlatedckosdlded iwasised Lactad by

filtration and washed wth brahx%rofur n (24 M x 2) to give

4- (chl ororretaﬁ‘ﬂﬂ"‘)n-tS-O%erEWyrz-zbﬁ nP- :395‘,%3%’6?%13( nef0 d7 i EP0 gl ¥y) mexrey

pal e-yel | ewhi »190bhd. _Aeghoni G &i | : d uspended) to
23.7 g to tt?ggg;eﬁfg%lgngbgur egggtgéi%g e%?%ﬂ%?%dgeg or dslg@o'l ution at

21C. Pure water (96. 5hel pmidesadfed akamdile, 243N-oyiie tthAlforhadiideand t he
m xture was cooled and stirred at 5 - 10C for 3 hr. The precipitated solid
was col | ect &Frmider r By NoAimgabreacearani¢er ol vee ety YZ-nrse lidoned drided

d d - ' ' ' ' |
under *SOUC R LG LSl R B crg i, e o BB

white sol i dprefersbeldintlble 7N, BFoDnetiep] foBEIRIALS, NEICRBRE SN AR de
(CDC13- 32 Miz) $ ppm 4.73(3H, s), 4.46(2H, s), 7.41-7.46(3H, nj,

7.99-8.0 gzﬂi,-mﬁyzhytlea—pyrppémne oan@fl,3~dimethyl-2-imidazolidinone,
(4-[(5-nmethyl-2-phenyl-1. 3- xazo¥-4l et ho henyl }.net hano _

4- (Cnloor om%ﬁfﬁggiﬁékﬁypyﬁgﬁﬁgﬂ Y %’%Eﬁ%ﬁ@?ﬁ%’}% 'WaaniYs@B? vEind n

di met hyl aceirafhdge(389a8k) o ANgwdas ANl Oxyiedy alriahyde ra30 1 Gke@Ndt

pot assi um carbonate (49.9 g) were added at roomtenperature. The m xture
was heat ed sndteblerwiixdng50atiés5C for 4 hr. The nmi xture was cool ed, and
sodi um borohydride_(9, 11 was added at 5 - 13C. After stirring_for about
5 min, the mxt urznmggesfg%?gﬁoﬁtogo%‘?ﬁ‘ﬁ%qﬁ%r%)ur"@tftbrcoﬂ‘pﬁ’lu}"duﬁgél’ » the |
i ce-cool iNgeqiBiR2BAL £30iH1 £ VaSAidRS ﬁ) Qoripikia @1 Rt 8hole0sTh) —vas
added at 21 - 24C so under ice-cooling. Under i1ce-cooling, conc.

hydr ochl ori ebautdl{50 ptr¢femsbhyldscbwt 18 -- 25C @hdtwaser cohfouhd VWes) atkled
under ice-cooli ngﬂat 23C. Stirring was_stopped and the reaction m xture

was; st ood o¥8PRi ght 2Bt ARVBHT t AR MR TR S00pmeditpi Paegerablyd was
col l'ected byyf {:t [gb! Qnaﬁ&ﬁitv?(zda%@alt%\f grleevl\égéimewactoercogn%b%%n@ )&)The solid Was

dried under reduced pressure

{4-[ (5- met hyl - 2- phkaytedcBi oxxaad| cahydurrt hayy WahenWohpethanqlvf 68. 3 g) as a
pal e-yel ) ow brown 5 solid in a yield of 96.0. 1H nuclear magnetic resonance
spect rum ( COEERe 3088/ SOpprimensLq fig Prieflvexrefryrey tos5ae0reastiyn, B)
5.16 (2H,s) ; , =J 7.3 J=7Hz)., 7.42-7.46(3H 8. 008.
03 (2H m Olgté%ggigyp%éu%{‘iz%% aon%lci]e( %.l}k dche %re)sence of a mg%al g?irbonage.
{4-[ (5-met hyl - 2- paenysed , Beoxiaz 0l tHy IndtRilh @ariphark gethanghified b
4- (Chl or onet hyl ) - 5- et hyl - 2- phenyl -1, 3- oxazol e (5.00 g), parahydr oxy%enzyl
al cohol (3. 29d§¥m anele bt BEEt un iddrivmhatc@ g ue6 geoleme subpdhusdand the

di et hyl f or ] de 5 m,)_and the i.5 suspension S itred at . 50C for 3.5
hr. The reac ?%'n rrll(}i tﬂ“reet)av\l/ascac%’cﬂn Feand %&F?Fr(a}é’ggr@;kﬁéé 'aaﬁab Ggrhgpate.,
hi gher tfanmbb&. pAdiee FAKL 6o MBS il [da@bhdn@fteabout 5 min and at about 5C
for 1 hr under ice-cooling. The crystals were collected by filtration,

washed tw ce wit hTh@ateetqll Sanborait 2c disiedd imnder amedutedf pgessuaklpat26G0C
1H- nucl ear

t i th i ecti duct (6. i ield of 96~.
mmgnet o resort bbb e 20 b Rl relanavesre compond asTyhy
, 5. 00 (2H, i £ H =4 ; . \ =
,S) 2 43746 (3H, ﬁ%he Prighs (%ézlfar%mpslt?lgﬁ@%: by leflod8 Eebifed 33 L8 dhdddd®)
4-{[ 4- (chl of ometiey| 3 frivement inetet e Srisiony - 2- @hetlybsd, ¥ axazol e
4-[ (5- Met hy| - 2- | -1, 3- | -4-yl th h | th | (300 ,
Eet £ghy¥?of%+%$tl€wh€%¥§ﬂﬁmlﬂ?gx%oﬁﬁe%6% aﬁg;(%%gfggggigﬁar 323 aﬁld t hg)
m xture was cool e}, 1iG, G e aHH i o £¢ RIAELAG 4 3§ M) tHas, A PP sg, At
[0 ﬁ% ré at ﬁ@ t @%EC for

not higher than 15C over 10 mn and t m Xt was reacte
1 hr. 10$ Bsdunevd B0t ndat v faddasbodihdpWIs e calpbhads ame) t egpabattr s: 86-

about 1:5, preferably about 1:1 ~ 2. That is, compound (IV) is
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s over about 10 nin, and the mixture was stood for 30 min, 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 S with taqluene (300 ). The, o nic.|ayer )

toncent r at edlﬁeoé]afﬁblﬁn Qg?uj’?car?gntaﬁéﬁghggl édaPBUEbEg B89 top’a?g%ﬂw
crystals, foldawed dy -Stapfitn2ol0hoe80! kagatIbe FhXEYnsoRe ¢PP! ed to about
25C over 30 m n and n-hexane (1800 m ) was added dropw se over about' 30

mn. The m xture e couleed cfo chregidgSCeantdiagel énd fedietidmeB ciy st s
were collected by filtration and washed with cold toluene_- n-hexane (1:3
(600 m). Tﬁéarcfrﬁyfsqlarslwl@l&ﬁdeasuﬁaés pEdiEedops e8RGr ENEIuGRLS g \(/e :
pal e-yell 6W ,oa0t4 :

4-{[ 4- (chl or'onst hyl) phenoxy] met hyl ) - 5- met hyl 2- phenyl - 1, 3- oxazol e (280.0 g)
in ayield of 87. Forlexahigleycl(aar anngneli 81keS00&NSE BPELL ItRbonate may
(CDC13-300MHz) $ ppm 2.43 (3H,s) , 4.57 (2H,s) , 5.00 (2H,s) , 7.01

(2H, d, J=7Hz)Pe ag 1, @ FExmpyre pf4compagpdH(Ih wigh 0o @BPHIL) or a

rthyl bonzoyTaafis o7 SRR ) v B SRERERALEDT Poream gt AEhE o 0
carbonate (2 26 xurandsednpdunadi(de ¢2tR0cahpd¥Ene suspesded nikture of

1- net hyl - 2- pi peri done 512..5 m ) and the suspension was stirred at 60C for 6
h. To thé’r esmpiawmdni () umd thecomadund WaVEF ¢25eath emel oDl theme nEy Penl ),

and the 2s m dtu e was extracted. The.tol uene Iag/er was, washed with water
(7:5 m) ang%gr?{:ghltclp&sngS?Heior@a éédaLE8§§%‘?e T YFk RN K 0i | . The
concentrate z\@%éﬂt&%h\ﬁdwh@cﬁeabaﬁ%s&ivéd”éu} ﬁ%&&&@&%% %&%r%&)aii@r The

yel l ow oil was dissolved in ethanol denatured by mnethanol and 4N
sodi um hydr exiidessoogsol(a)i compd@n8 i) was eodecumd ¢DOM 1L mukieat Wee metha
m xture was refl u>éed for 1 hr and cooled to not, higher than room

t enper at ur ea(l%é)l. eHodr BRY-a RETROBRBBhI BPFRRCFAVYRY q) "R ddt el s#ed vieke

m xture wes f rj ] X I 0Ql.to
room t enper grﬁrsyé?%gﬁ Eﬁi éﬁerga%’ﬁgﬁgzg}&:) a%%e%ﬁé%%%% oré)\é%ié%tgo?b%ﬁ) was
added dr opwissispenisiioh , waadf obinpeeddbyI rrgsssdlvedtd ®nsushendydy Siralamidese
aged under icecool i ng for 1 hr, collected by filtration and washed with
water 5 (10T&Y) PeTREdery §hgFetRere dried in vacuo at 40C for 3 hr to give

pale-yell on orystabs, +I0E; SOROLRGE. ELUSLE! SevEL - 3OS0 U5tk LBGSLANG (125

m) and distilled water e mxture

was al | oned via@iegobdepentionm bRMRE ak i@, of Mystal |d meskialy, agathiurdebonate
ice-cooling for 1 io hr. The obtained crystals were filtrated, washed wth

distill e’ wargr thecapidey hacberueedi n Thec demperagCrieomay he ib gheeramge

obj ective prod as-palezvellow crystals (1.96 yield 60.40 1H_nucl ear
magnetic', Pgsg%%ﬁce@pléc‘fér;ulﬁ#f&%b{ld%g )O%%?’Zégffﬁegﬁ?nf?om -
2.17(2H, t, J5F), 3. ¥he2bbol1dndHEdintl . SF lafbadSHdNg.., 2dvbcy. 6 THLHdAction

11.10 (IH's) , 12.01 (I H br) Reference Exanple 4 Production of
4-[ ({4 -[ (5tRBPRYRLRrpheAynore JpvREbEOIbYY —-5°C to 80°C.

fi T ol beney ke LRkt BEL B ana reaction B 15, for
yl') met hozy] BeBapLEOXY) EMingh - AoppPeny! but anoic acid (0.5 g) was
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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di ssolved in ethyl acetate (5 m) and ice-cooled. Triethylamne (0.18 m)
was stirred at the sane tenperature for 10 mn and ethyl chlorofornate
(0.14 g) was added dropwi se on 2s continuous ice-cooling: The m xture was
stirred for 30 min with ice-cooling. Under ice-cooling, cone. aqueous
amonia (0.5 mM) was added dropwi se and the m xture was stirred at the sane
tenperature for 30 mn. The reaction m xturge was al]opwed to return to room
tenperature, and after stilgb q for 1 hr, %o diisoﬁaﬁpyﬁ al cohol (5 m) was
added. The mibdwrepps—giily Fofl (GHdar ¢ Tertenl Gy FOE) +—GTO8Nd fi | (ray ed.
The obt ai ned crystalzs“were shed with cold diisopropyl alcohol (3 nm) and
dried in vacuo at 50C for 3 hr to give the objective product 38 as white
crystals (0.43 g, 0.92 nmol, yield 86|4 0 . 1H nucl ear magneti c resonance
spectrum (CDC13-300MHz) $ ppm 2.41-2.49(SH, m, 3.04-3.10(2H,t,J=7THz),
5.05(3H, s), 5. 18 (2H, s) , 5. 18 (I ,bHNRa,R95. #eL)(IH br) , 7. 00
(2H,d,J=7Hz) ( 7. 355 7.38 (SHmM , 7{42-7.45 (3H M , 7. 63-7.66 (2H m ,
8. 00-8. 03 (2H,nm) Reference Exanple Pr oducti on of

4- (hydr oxyi m no) - 4- phenyl but yl am de 4- Oxo- 4- phenyl butyl am de (60a0 g) was
suspended in nethanol (216 ni) and hydroxyam ne hydgo hl ori de (25.8 g) and
1o sodium acetate (30.6 Q) e added at r onltenpééﬁgule. The m xture was
stirred at 28Cfofe2) hiy BufS Watehs TS50 -0l jaddeg—etNeER® 26¢) and seed
crystal (0.5 np) waé Added 22C. After stirring at roomtenperature for
30 min, the mxture was cooled to 10C over, about 1 hr and stirred at 5 -
10C for 1 hr. The precipitated solid was collected by filtration, washed
with pure water (9Renhmid@seishinchatida! LG S @33URRCOHAChgt €00hVEe
4- (hydr oxyi mi no) - 4- phenyl butyl am de (34.5 g) as a pal epurple V\HI te solid in
avyield d¥ Bethod1khowe | per smgndhiat Aesomamethegewheneit DMBPARBOI NHZ) $
ppm ; 2.19-2.(217 (2H~ d 2. 86-2.92 (2H, Qﬁf( 6.80 (1H, brs) , 7.31 (1H,
brs) , 7.3537%943 €Ippoygd repxesenteg hypheyformylars (1 g) | Reference
Exanpl e 6 Pr ogu@RP opy of '

{4-[ (5-net hyl - 2- phenyl -1, 3- oxazol - 4yl ) net hoxy] phenyl } met hanol 2s (1)

2, 3- But anedvberebxi tige ($@fba)s aind tienZadmetlydare34? gepfieed abded,torasetic
acid (900 n1% and the m xture s stirred.. Hydrochloric acid gas (311 Q)
was bl own i AEbTt FReBBREI hee sttt iich eemed i l?S’Cbé(n&héIFPséﬁFég?‘Fl 8¢ hehe

(12Q0 m jo dded &ﬂﬂ;; 0P} r fyi 1 r i .0 -
10C 3o formﬁéﬁﬁ.ggﬁé preéngthgﬂ“%gﬁﬁhJag%’c§?Fg??3§¢§§p??F§§%§§§§,@%h§%ed
twice with di tosdgmeonyd sidrer (4@ NMdicyadhdxyddairbodasnodat ar8Cche give a
pal e-yellow white solid (524.5 g). This solid (21.72 g) was suspended in a

ni xed sol vehtk@k , 3d methed JRrqlB@ MepcidyeNORTdvaEingl Por Aompeend 2(UIH ) .

The obt al negngushEbsLel. WhH NAAl SR o snpkapfi 404! NLORKLRSh! gLide: £ 8, 84

m) was adde n e was stirre "The reacti oh  m¥X

was cool ed in @bganfdGaist v@tar Gxrdub32riephraas caddedecdhe PHXEUSE, VGS.
stirred and stood still. The organic |ayer was separated and washed wth

7~s aquebus3otd¥in MCARBEIC FGTatldCsol o ovher3menhpd is used.

N, NDi et byl acet ary de, (40 i )o 485 AUIGLANY BT NLYL .88 SORSSIRA Ltk
is exemplified by acid anhydride, acid halide (acid chloride,
acid bromide), imidazblide, a mixed acid anhydride (e;g.,
anhydride with méthyl carbonate, ethyl carbonate or isobutyl

20 carbonate 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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to (2) Sé‘parately, under a nitrogen gas stream parahydroxybenzyl al cohol
{11.92 g) was dissolved in N, N-di nethyl acetam de (40 m) and 28~ sodi um
nmet hoxi de (20.4 g) was added dropwi se at not higher than 15C. The obt ai ned

m xt ure was 2 dth mi_xt s stir

obt ai ned solﬁ% oﬁgnv\é/aés) 1§§a ed >ar gﬁ\ﬁtsg;‘ 3\,\@335088 eﬁf‘%g‘f%n%%tg?%eﬁe?%tlt%
af or ement i ongélr (dadhl25GOMRYerdtRd hydrd chR8orkXEHER S@Scﬁlbféﬂgrr@t 50C
for 3 hr. Water (20 m) was added to the reaction m xture and

~ hydrochl ori cdieh ox@netibangaaraddde didewi seombt26Chydradansons hamcm xdgire to

pH 7. Methano 18 m) and toluene (12 were added to the obtained

m xture and%\%?%‘? ?’ZO%DIrHe) ewzfé’da&g’@ Jld%@pwi%@er?héuﬁ{‘x?ﬁrEeﬁ?ééhﬁé‘il’{‘?@%aﬁor

0.5 hr and the,eMaidied tiun 0 r f 1 hr.

The precipitated cr ystal?%&ﬁcgﬁﬁggegggﬁ Fr tygglggnggﬁda\t}\é/as%ﬁge tév)\nlrece

with water (M@Qtidred Th@hebeasokdensswedy crysiibted Wiie sl wedulitabeating

in tetrahydrofuran (112 m% at 30 - 40C, and after stirring for 15 nmin, the

mi xture was GHERRIT3F Qo EBet gmoset 9f ‘t"Pf@p‘BHtohl (Y s e evwemhd sadded10

dr opwi se wat Y/ he eatu irrin r,
e WD RISy Ry e BT T or gnathE SRR i e

1-hr, the mxture stlrr epremp‘it
crystal's werte omdmgeained (DL IHi.| t TS ﬁ@acmﬂne&m@éﬁhﬁmteerls( @%n@hllgnﬁrgﬁl' ed

under re%ce ressure to give the objective product (19.4 g, yield 53.40
1H nucl ear &1 % riddofan@ads shet raarttoT1 8iBeoistz) - 40~ 20 $hqprs 2. Wien
{3H s) , ) H.s) (2H. s 2H, d, J=7Hz)

7:31{ 2H. d, J %&’L‘g afz‘d;’ g‘g’é@ém@ 15 uﬁﬁg 6%‘“‘?‘%@%‘%@%‘11 5 Pr oduct i oh
of chlorocarbonate (e.g., methyl chlorocarbonate, ethy

(E)-4-[({4-[(5-nethyl -2-phenyl - 1- 3- oxazol - 4yl ) net hoxy] benzyl}oxy)l m noJ - 4-
heny! but anoid lggiataSbginaret eAsobblivdxciéot8catbapa e danti nlehdnyllnacaat a@rede (35

m) were char e dd| solved with stirrin The m xt ur cooledto
around 15C and a Sol'dt | g‘ﬁ‘ BF SASPRFdP xﬁlﬂ?ﬁ%)fﬁ <L ph%’ffﬁtﬁ'lﬁ eadid (3.30

g) in dimst méta@qwﬂp%mﬁem N, vagiaderd) dhopwse %dﬁﬁn 'hfﬂc%r%g%\fﬁ,raij%n@t%,
and the m xture was aged with stlrrlng at around’ 15C r.

4-{[ 4( Chl or cyestityl alrbrorEErephyR) s SumetayboRa d earyd t‘Jhe? loi¥az)ol eandb thefp)
was di vi ded |nto fo ?ﬁortl ons and eachEgortj on was i s added thereto every

"10 nin at 18< MAEEPEP el Rae R RERC rehe? tPRROWEH MY EnpeFAE URBORBE
about 5:5 hryf e 0 t e; ad s and 1IN-NaCH
(1 M) in tﬁ sygpgggngngﬁ?lee%n%téugégﬁgé s]fl r(rjfe‘(g r?g?l ar oe(cﬁ’g"‘golénf or 1 hr.

Tol uene (10pdefewablgdded andlolbe eixivikPends, StéXdtidre Afld Sompaidnidt i(@aING,
t he aquegbls | ayer (77.3 was concentrated until the weight of the content
becane 5 € ?@apﬁnlgnaga@ea§away@r l%va%em]dlidrﬁﬁﬂm s8¢ Hel 180 °&r oand

25C to adj ust r taI was added and the m xture
was stirred a@t&%g gllﬁg'gwggréc?pl '[Sftfl on o “crystals. 2N-HC1 was 25

further added dr ofes eompeundS (DI tanddidtgdodrte (U)Xt 0B tRindd0cahhBe

m xture was stirred for 1 hr to age the crystals. The crystals were
filtrated, WREPREGLRAt ANRaPBFifihed dpy el kit semiredd o edsupurdfitecivo
give

4- ({4-[ (5- MEERYr - 3¥BRefSI ST RREEBF LA y1I GIRIHEA B IFEEy FRRRSF- 4- pheny
| but anoi &5 apirds30red, B619enaSexbidCt Loy Sttt 18 248l ,of 87.5. The

- crystals were dissolved in acetone (38 m) with heating under reflux and a
. suspensi on FECWFtéﬂlaé@m@@edpkerOWE(@fﬁ,g)tnaﬁta@afttowe‘ohascaddededAfter
.~ stirring with _heatin der . refl for 10 vated carpon was
filtered of Farganwﬁgﬁegge' %hﬁﬁealt’%’ &ét’oﬁgl (féemtﬁ“en%@%ﬁ%‘fh’é‘?aﬁjcﬂfbrm%ynd
washi ng sol ybi eRt¥8EE1ERANBY NEdnetibanatia 'pézC%%l el Bl bkitBEcrIBR wi
mxture was stirred at 35 - 40C for 3 hr and cool'ed to around 25C over 518) S
m n, and st Brmégedt scheestnef tmrp@r@rmrce sadived thrinshiebliex bur epaasngeft

st andi ng;at r?og}l mg)erature ern ht and cooled to 5Cin 30 mn. The

m xture was®StP t e het T at fife OFSRNEChF Ol PRR T i R3P iRk 20
m) was add ] u Y t r e
cane torper SFor 6 Fof DA R %e@%&%‘%ﬁpﬂ“;ﬁi&%’“fét 20833 thi] pETeaLpy
filtrati on aotpeastiedat vibeedidddilyed, farell isatpate fe3@billy) ardbhatseystal s were
dried under_ reduced pressure at 50C to give

(E)-4- [({4[‘(“3 Fr%?ﬁ’fllPOl?S pHeFY | 23 - R lens -e@-t;ﬁlx)sn@ﬂlﬁ@x?]sbéﬁ?yll} 8%§FeRe ndRd- ph
enyl butanoic acid (5.8 g) as white crystals in a yield of 89k. melting

poi nt: 137-138C ~H nucl ear magnetic resondhce spectrum (C, DC13- 300MHz) $
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,n) , 7.6020 7. 64
(2H, rr) , 7.99-8. 0'2 (2H,mM Exanple 2 Production of

(E) [({4- [ (5- et hyl - 2- phenyl - 1- 3- oxazol - 4yl ) net hoxy] benzyl } oxy)i m no] - 4-p



(met hod without isolation of 4-{[4-(chloronethyl)phenoxy]2s
net hyl } - 5- net hyl - 2- phenyl -1, 3-oxazol e in Exanple 2, step 3-4)
{4-[ (5-Met hyl - 2- phenyl - 1, 3- oxazol - 4-yl ) net hoxy] phenyl } et hanol (5.0 @),

t et r ahydr of 12,5 nd,. tal ueng.( m e_char ged d cqoled to
2.5C. Thi on;tfﬁé(:h#%j%’de prd %1“)"?‘\/\/%% §53é§1°§923%w\é\§%65t b BlegE meiy T e
m xture was SthéracieatalydkdfurbpCahar thehnikd0~ Brine (15 m) was added
dropwi se at 12 - 15C, and after stirring, the mxture was partitioned. The
organi ¢ | ayer was W@areemecssedryo &bpdoye8 §s andashiig dbnetdss apeiranisiag

10 m dded ta th ate 42 to_djssol he, l.s. Th
It or & s TR o GO FAERG -RaBY <FBARCRH AT CSSTR Lo SHIP 19f iR was

di stil| edst ordH e ch RAGH %rmdﬁfs'éﬁﬁu(:i‘gﬁubfléh;g)ob%@cﬁf\% r@&@&dﬁ{a xture
wer e added 4- (hydr oxyi m no) - 4- phenyl butanoic acid (3.50 g) and NNN 5
di et hyl acetsadtdefqxtb iml waded ,divesblingdthheoktainedt svluwbiah with egen was

i ntroduced into the reactor. Af geh%cool i ng to 5C, a solution of sodium
tert.-but oxi%‘vega(rél.%fogvelnﬁ NPRCAPREENDF aBBREMALY (3DL1HIe vy watRds dréhwi se
at 3 - 8Co ; 1R+ SAf LeE 4Shi LI n ro30 m.n, .t.he
i 0. mxtur e\ﬁ\ﬁ‘{g{sﬁ%g;gthgé%toghg%gﬁo%g?d% ?ngn?ggﬁ%ln?%g%t%a atéé;rto}gend)rgz.'%etflgre
about 5 hr widnpind rinng. fiNeNd6kn( 1 Fd)thveas edded eand st he waskitgeprocess
was, stirred at around 30C for 1 hr. Toluene (10 nl) and water (19 m) were
added, and AYETISLNG VAGRERE ANxPLFAnierselvent imeokhRlev ey |SPREinEEY. 0 g)

was separ at i 5.C tr tq 4 To, 1t hi,s. agueous | ayer i_nt.ai ned
near 25C \/\/a%%alg]g%(? grn 08]\%%%(% ’Zﬁlg]l?—@i ?(o)n?i j‘gﬁss’tg?%eogrﬂ? Ure tcoomﬁéufl. 1rsed
crystal was faddedoan] whehnbxtineehwasngtahresrioial ddndentdtOWn or water.

precipitation of crystals. 2N-HC1 was further added dropw se over 15 min'to
adj ust the m xturént 8dgHtacn, the obledkive ecommownd mast Heopur iffiedobyge
the, crystals. e.crystals were collected by filtrati.on, d w.th water
and dried urlrl%etrh Irae(]‘fﬁlgé 6?5356(5%@5@% Ao éi%%ﬁ%tﬁvﬁw&ﬁfﬁd as
yel | ow- Whb t aher yelcahsthb1ikabioNi B¢ Bd dond®btdd U0l iMingl 3l B8EFeSence
1H nucl ear magnetic resonance spectrum (CDC13-300MHz) g ppm 2.43 (2H,s) ,
2.58 (2H,t, Azpolupidsity2ende?Hasating 0OCo@iLng ddlG2H s)lvent0le2d. ,m,
Exgﬁhgl gGgsga.r%,’&PZ:]o?)g(;Z F%ﬁ g:‘ ’ tr@-bugy{s OnZégl'f')glz I_étnf?e’r,7 'ng—%-e%a%%( 2a|x_1|’d the
(B)-4-1({4- Lax=retihykn2zRheny - 5 thox lo} QY kb5 -p
henyl but anoi ¢ gg}sé (usi ﬁg t et r%%%%?gﬁﬁoﬁﬂaﬁr%@gﬁ%ﬁ%%% éi"%‘é?gbﬁ

" (BE)-4-[({4- [se3ublet byl a2pphthgtldr Stoxeamd tulrel3 or utilizing the

yl) met hoxy] benzyl } oxy) i m no] - 4- phenyl but anoi c_acid (4.00 g) was _di ssol ved
) Let 1 o SR EEERRE YOI SOt LEnE) of b I BIAY S St QUIEH SEeB VAR RS
added at rogpm a T 2 And, 4 h ] Xt i d r.
tert-Butyl &%%&?ﬁg%hggﬁgoéﬁg ﬁl)gvc\%acs fur% h%'@dddgf%ﬁﬁﬁ'ﬁg%ﬁg%gt’e%r%é?zéfl%re
and the ni xeudethaslskefren doich. théircombrnd Xidirs s e @e- e@glieg and

after stirri ng at around 5C for 3 hr, the precipitated solid was collected
by filtrati SRIURASmeBNEWRERINWtH SR teMut (8- Irot K1 sopropryls efthprant - dri ed

under reduc e ( to. i jve ( - 4- - . :

(5--net hyl - g%ﬁ%@?“?é%ﬁ%ﬁt f)l}.yl%’?r‘ale’%/%’ox‘}l%cbeernzayrh (3'31(13% iirh“k%())] 13- ‘b"ﬁéﬁ}ﬁl Brﬁ?ano
ic acid £3. 3BBjgrtaseacumpdendols dinsviauplieldt afpaFhindly mellubng,pahat the
137-138C 1H-nucl ear nmagnetic resonance spectrum (CDC13-300MHz) s5 s ppm
2.43 (2H, s)1ikga58 (2H,t, 7Hz) ( 3.05 (2H,t,7Hz) , 5.00 (2H's) , 5.16(2H,

s), 7.01(2H, m, 3: H, 7.42-7. 44(3 o £.607. 64 (2HmM , 7.
99-8. 02 (2H,m Ei%%rp?éa’i@’éﬁ?i'?@.%eaﬂagln yibdtld wlea EoB7Lach?olthd

(B)-4-[({4- bfbraméhyloRe@hesydtlorks X7 e 44Mthesized by, for example,
yl ) met hoxy] benzyl ioxy)l m no] - 4- phenyl but anoi ¢ acid (using tetrahydrofuran
and n- hexang&hpe following method.

E) - 4- -1 (5- et hyl - 2- ph I -1-3- | -4yl th b | i m -4-
ge%yl bl[J'Eié(ﬁoi[((: aci 'S&h%llccff@‘g)‘a’}er%/a di"sag’();le}:(zfce)cﬂ l'%egﬁrzg%ﬁl(o?gign %gz)ﬁi{*ng)no]( nealro
25C) . n- HexpA€ared{dne &%k imdasi @fldsdhA1 dAQad epehat BE@ségégl) ofngnt @% )

m xture was stirred for about 10 mn. The i xture was | ce-cool ed, an er
stirring attoeapnd€xtfoth8CcomppurndegpMNecixiidesgt edasdaling waAsscobhpotied dbiyth
filtration and_dri ed. under reduced pressure (40C) to give (E)-4,- 4-

(5- et hyl _Zgﬁﬂé}z‘%gl’il%;f&%z(ﬂhquhor%s oxychl(orid)e andgthe ike to[gn(.\{re a[
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30 yl) et hoxy] benzyl } oxy) i m no] - 4- phenyl butanoic acid (0.93 g) as a white
solid in a yield of 67.4% nelting point: 137-138C 1H nucl ear magnetic
resonance spectrum (CDC13-300MHz) 44 w $ ppm 2. 43 (2H s) , 2ab58

(72§3t 77?(23)(5 #"5"("(%?‘3}21 ‘/J%C’H‘a Ogcg%?dié&tgaﬁg‘? Fﬁ?g’d C}gi)‘grl%‘g 2%12{3% )

Exanple 5 F%Uhémiﬁﬁl(thﬁPharmaceutlcal Bulletin, vol. . .2050 . (1970),
(BE)-4-[({4-[(5-nethyl - 2-phenyl - 1- 3- oxazol - 4y|)rret hoxy] benzyl }oxy)imno]-4-p
henyl but anoi bz)acQQi“(a;s‘iW ttéter ghylorofethy landmpousdptopy| bentwldehyde

E)-4- 4-[ (5- Met h | - th b | 4-
ge%yl bl[J'E gnm[ "}chlﬁ"c%/§ 0(5p et fg‘edic 8F9’@étg‘gft %‘?‘?’% eng“?’/h%tg)r(g% |1r5n nmo% (at
26C). Dii sop{yeBdxy@idisly 1 %Q.c@n))l\’\@ﬁ %ﬁgeﬂrééeﬁ(?&”&%egp@é@é Ul & é%?lnac_:h AY

and the m xture was stirred for 1 . Thée m xture was 1 ce- coo after
stirring at ﬂi@ameﬁmddnldezclmbedhenpﬂeorpaﬂ.abEdC]sahidalz\/asOcnétp,ctC&cénm(:al

filtration, shed twi.ce with dllsogroggl ether (5 m) , and dried under’
reduced pre NSEEPISe §Pde PE) 2 (1988) , Oor freacting the

-4 4-1(5- n o - 4- pheny
but anot « acrd QeSS Cmpodn (2 Eh by AEL R B e o
137- 138C 1I—|—pnsaslemre g aebaser aeoaaamgswcthurméﬂﬁxa?dé’mwéd S PR rdd

(2Hs),1g58 2H t, 7THz ,305(2Ht7Hz),500(2Hs), 5.16 (2H,s) ,
7.01 (2H ~)° BRIT. ShepSRLEY , V914257, 4n. (%@ mj1992). soRABHND S |
7.99-8 n

(E) - 4- [({4 [:gQ %ﬁ Eeny ?Eg& f’) 4y?3}he?%o§<?ﬂjb“g‘hﬂﬂr}°&¥ﬁﬁ%en5]nﬁ4-p
henyl but anomeamlcte(,uabagraﬁatgoas thetzhahu&ﬂ Ofi s @i eyl Mt Yrahedron
(BE)-4-1({4-[(5-Met hyl - 2- phenyl =1- 3- oxazol - 4yl ) net hoxy] benzyl } oxy)i m no] - 4-p
henyl but anoitetaer§ (230 g% .was 3673usp2Bded tn %wetﬂ'mﬁau(el@ i y)d qoatym@EB)y 1
Tet r ahydr of yr added_at rpoomte erat (.25

di ssol uti on%% m%Xt 8%’8“32& FERSEHBP el - 2Tl sf“flﬁhr %O&Ylaﬁ?&ﬁ&l&‘é
for 8.5 h¥, ahletheagtken Hbébﬂﬂ@n&ﬂéoSfﬂ@qn@Wﬁgd"dggcfﬂbéa‘%% Journal of
refrigerat or. The reaction mxture was ice-cool ed and H20 (12 mM) was added

at around 5¥eddgdneReCheriateywasobti2? edoatliste @a&&ﬁ)tenﬁiheabumpoandaxbund
5C for 8.5 hr. The reC| ;Ctedslldvva coIIected byflltratlon vvashed
twice with %8PePS(2 §°n15 n gﬁﬁlﬂ? LA NG R rd MEFTES FddSdr &0 Fhgeee
(B)-4[({4- [ﬁétﬁghgyl 2- phenyl 1- 3- oxazol - 4y|)rret 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

poi nt: 137'-138C Theltbmpchedr ( hRgnatd ccomsnmahcE ypesn ba Chthas3eaitz) $
ppm 2. 43,{2H.s) , 2.58 (2Ht, 7Hz) ., 3.05 (2H t,7Hz) ( 5.00 (2H,s) , 5. 16
(2H, s) .° 73CER*EsPg hp the meshed degcyidjedyin Phampmrzie, ¥9l(3@8m b, 313

607. 64( 2H, M19439%8 Ret2er M+ XBIP SoHica, vol. €50, 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 used 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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Producti on of

(E)-8-[({4-[(5-net hyl -2-phenyl -1, 3- oxazol - 4yl ) met hoxy] benzyl } oxy) i m no] - 8-p
henyl oct anoi ¢ acid (E)-8-(Hydroxyi m no)-8-phenyl octanoic acid (1.0 g) and 4
{[4-(chloro t.hyl } - 5- met hyl - 2- phenyl - 1, 3- oxazol e (1.26 g)
wer e di ssol ﬁ%%ﬁ}%ﬁiﬁs -lﬁiiF}F‘&?VSone (10 M), and the solution was

i ce-cool ed: Bagigrad ert-butoxide (0.85 g) was added to the reaction mxture
at not higher than -5C and the m xture was stirred at the sane tenperature
for 30 min, Refenenae Fxarpde tdenperature for 4 hr. 1IN Hydrochloric acid was

added to the, reacti.on mxtur nd the, mxtyre was_extracted a5 wth ethyl
acet at e (Zoeprﬁc) UCHEOTH O ar‘Tli—c(%P’%BF‘y\%Bén sheBRGRY HPUBRNYH ¢ RF¥D0 i) and

dried oves anhydr nggqblfgbgghfiét gciahq\l@gg&pi &aé ag]ggl?me ugir}f%g{ﬂaatneoﬁ] and

acetone/water (1/1) (20 m) was added to the”obtal ne esl brown oi'l).
The m xture (@Y dildseltvedomndempeebituxeandndl hpdeoxyam ool hfdrrochloride
crystalli zat@an. 3Q The crystals were co~.lected by filtration, washed wth
HZO (5 m) avfP & i%dd and $eedimapcsteteofli8ng) weEe oridemt eAfter1FtiZoing)
was added t . i.n cpystals, .t i i ed r reflux,
and all omedq;tﬁc?h?c}gﬁt&?gr %grryét'gl ﬁllrzg{ci gﬁéﬁﬁéﬂﬁgﬁ%g%é?ys‘fs%% wer'e c’olqugrcet ed
by filtrati omtend (5@dhed)whb wdtied GAdst)codhengrastad s- viega dr geddi n

vacuo at 1?0 for 4 hr, and the ob'éegti ve product was obtained as white
crystal s (1.9%ys§alywasdaggdey. a5 2B Quchedr thagnbrtere rexo idHicreshadt maem

CDC13- 300|V|%%}m . - { 1.30-1.46_(: 2. 09

EzH, t, I=THz) " p%’%@%%fé% j]5b§‘.”}§1f(kég,r')‘€?‘3’é7‘iﬁ‘311‘?d 5?‘8@%%?%‘5“, ag’z?i‘t? GO, s)
, 6.99 (2H, ehid57HAY stir2ed7a465(8HLO)C, £dx 62bdu®2 (H Mrhe Br888pifated
(2H, M o Exanple 8 Production of

(E) - 4- [ ({ 4- Be3ifetihyl c2lprehet- by 3fbkbratiay] )washerk W itun puBeo wp)tier rtd]oo4- P
h | butyl ani.de 4-{[4- | hyl thyl }-5- hyl - 2- ph I

13 oxazel oM1508) gf el HPESERIEH THMETE HIAFATHAT o afed Aol G103 36 m) (

and 4- (hydr(qag)a&emp@)ninév Phepy bRy h 8 Oie: (8451 "4 andy)anfy dF Qs HROLRI UM
carbonate (970 ng) were added at roomtenperature. The m xture was stirred

at 50C for 4nhe. yAedéton€ $4.0%nl) was added at the sane tenperature and

pure wat er 0] was added at the sane tenperature over about 20 20 mn.
" The ni xt ur e(aé—sm%%%?ae’ﬂ MRAFIIC DFES ORBBGE §Be$ﬁu§ndD§[§PFﬁi%'c?o§tMH§r)ound 25C

for about 1gh The i i Soj i lcgctyed by~ Lon, washed
twice with Suégmvxgt zéw%%'ﬁi;%a]ﬁ% 'd(r)éi'e—)(cjil t%gécf'eﬂr'é%%(%éd 7;5?(3520%26%%}30%3 ‘to give
(B)-4-[({4[ 756rethgb{2HphEnyl 1 13B{ikazo) -1z yl9 (met OxXy] benzyl }oxy) i m no] 2s
4- phenyl t#&?m deﬁél. 2%{31 as a pale-green white solid in a yield of
80.2% 1 eLPRRAgEE ®e€onance spectrum (CDCL3- 300MHz) $ ppm

518 (i b br S oPhLysPrPpgestn (b g Somertul (et 22-Hlehd-9) 3+
gz-;. 4_5’(3H]2<’a‘koﬂ.e7. 63-7. 66 (2H,m) , 8. 00-8. 03 (2H m) Exanple 9
roducti on o

(E)-4-[ ({4-] (5- reBapraddeheds| (343-Dx ol -aBaYireasdd) | 888z i) owgrempddpd4- p

heny! but anoi i d i X , _
Lot (et nib- 35 3hpdtensd dnd I B ), And, Sha mistRERoMaEs SEigTe
t et rahyd#of goand{3dgobution ot tedmet@ndehturd,) MAS KR 89 LBoNQhghi gher

than 10C. Thionyl chloride (1.:44 m) was added dropw se at not higher 5

t han 15C, : aHHdraehfpkiGracifsoas ivae BRI zgl tade fdown AntolgheBminsuges
m) was add L QpwWi 0,th eaction mxture at 20.- 30C.and.left

st andi ng, agg ?hg’o?%gnklg%dﬁc%@ké#o%cs Aeparted 25§ én_&)llc’blgr]r?cgll%f@ra%a%o
added 10~ bripg-¢2Bo#13 wpd tdes@SE&bBE(@ wagekef(26bandi NGas atadd e Aqupaus
| ayer was to separated. N, N-Di net hyl acetam de (20 m) was added to the
organi c | ayéb; Capder habowt veritr ( 2(nd 36 mixtwas ev@pegatedtuAider 10edutfed
pressur e;At out si de tenperature of .50 - 55C _To the resjdue was added

t ol uene 3(131 ?#f an@et WE?&R}éﬁttePSS?glai yafaSobiapbedt Ry Ehh%?a?%caéﬂﬂ
pressure at,28no4t i dee L1pi LeTEr Y fé% 3260 1)t gbdye upg_added
t ol uene (13wrr1) and the sol vent (8&5&)&;L m ev]\:/ag ggapor’a?édggnéeg IrDe téjced
pressure atyeahlowtshilee tswiiat atnote dfiesl) 5255G) .( 2) 2 Gepatiad o §xoms aelisim
tert - but oxi de ﬁ(ﬁéﬂgz g{ was added to N, Ndi net hyl acetanm de (25 m) at 20 -
30C. The obPaPMRRAH xthuree BpRdrdfydiagd 350151 ,26e04RE 2288 8t FRRUBEON

4- (hydr oxyi m no) -4 phenyl butanoic acid (3.11 g) in dinmethylacetam de (5 m)
was added dropw se and the mixture was st¥%red at 20 - 30C for 1 hr.



To the obtained solution was added dropw se at 20 - 30C 2s the concentrate
obtained in the aforenentioned (1), and the m xture was stirred at the sane
tenperature for 2 hr. To the resulting solution was added sodi um

tert-butoxid .33 20 - and t m xt yure was. irred at the sane
terrper;t ui(le c?efoﬁt%zl%ﬁ) fﬁ‘éofég& i?lg%rﬁ“ tu?glvﬁg J‘CJ%OT%H’TSEL‘%; I f"rﬁadhe‘rz‘ltoné{a)SO
| pC, t dedgd i i h i

Ut o (1 e & e Ut e abbiENdd th B S HPeYHE O Ede o

hr. To the MXtA%°€ warsradiedtt dl henest20red)watid Hdwer Mg tuidemase &idy red

and | eft sta%%i;gg 48 . and_the aqueous |ayer was separated. To the
aqueous | ayé d8de8 P51 uehe MHYe arfd e Leidkiter @ 7\iks overr pbauting

left standing The aqueous LAuGE yBs-separgied and qoneentrated under

reduced pressure. Thereto was a dr opw hydrochl ori ¢ dci

30C to adj ugpireichpiniatedr 8olodphhd. 8ol Thetobtisy el 1 ad 162 MR waldhededidh 20
- 30C for 1 hr and 2N hydrochloric acid was added dropw se to adjust the
mxture to pAYFahyRECEBTarndd4nkt urd) i@ Stve réedlchilaeme 3od) Fdrmethyland

th i pi bal tal d iltration. ia The .qgbtai

Crystal o werePaenfLie 3 BxtEbEe Phof artedtl 1e 4P la Mot e g egioe FhICe

obj ective predudl (Hedomityikd d(577.976h13s waal adwell Q‘é’u@%ﬁ&)@h?- Eég%@uﬁl gar
, S , .

magneti c _resonance spectrum (CDCL13-300MHz) $ ppm 2.43 (
(2H,t, 7H2Y ChsrefrempHand7puye wateDn (2H 9l), was Sddedl (B4 di)ssolhtioBlat

2H, 7 ..33-7..36 (5 7. 42-7. 44 (3H.M . 7 . 607.64(2H m,
(7. 99[%. ((32(2%1 ?ﬁ &%??pf‘éa%g‘) PG 13 gé‘t)i és’ﬁsoﬁg‘dedmat 2f = 831c580e afdue 1
(E)-4-[ ({4- ht5- ﬁﬁahggezmi?ﬂ&ﬁ‘i’é‘vlaé”‘@é@l?&i - ) dEthey Ihenzyl hoxy) gi.ngl p4-p

henyl but anoi ¢ aci d _
(E)-4-[ ({4- [hs- MeehypiRapbdngdlid Ivax azol kel gdmiyh dBiyjthrendpn), oxpshetinel td- p

henyl but'anoi ¢_aci d é52 ) Yvas isso& ved in a m xed sol vent of acetone (15
m) and tet PHRS dFBFGF a 2%‘9. B5X rﬁ%) aft ?El-e_dsﬂl?@defo TeRYCEBt RrREFUESI (£POR) was
added actd vabegsgar hOfck doRmn L4 it Y B a8 SUGLLed at (§ Begsgye.

tenperature for 0.5 hr and filtrated e ‘activate arbon was ered
and washed wsta peleapgtliof whintd 2d@lid)imnrd vdedidorE 62..5%n11 ), and the
washi ng solufjon was conbined with the filtrate. To the obtained m xture . .
was added watEmUcleay mapgngtisoresgpangfgsPRetrmRt (FRCBo3NEMHS)irred at the
sane tenper gt ryang, t t.,35-4QC _for, re-,hgyr

Shlai ned v 8w 4073 é%ﬁ;'dsdﬁ ?ly' o) oo oA L7986 3Ry 77 S e, I8 T2H )

for 1 hr, astephe: ppecdpitéeco£ryust Bl S-nwathgy 160-paehed -by 3tbkhealion. The
49 ob%fai ned cr%/stal s were washed with acetone/water =3/7 (10 m ) cool ed
to 0 - 10C shiekRewy]phenichiinetdhagiade t he objective product (4.10 g, yield

82. O-S whi t i i i - 137-138C.1 | t]
r esona)ncgssgect Ir uéran_ f%@m)&%%ﬁ%?ﬁyﬂf §p%'?ﬁ?’§7)-li|:’ gggggg%ﬁaagggl-é;g)
3.05 (2H, t, wiiE)disSoDed 2th Jimethylb (A tamlide’ (@b02H1) Mhnd?- 33-7. 36(SH M),

7.42-7. 44(3H, g% 7.607.64(2H M), 7.99-8.02(2H, m io Industrial
Appl i cabi | i P§T eRrYRen A kdrhysteo diddt-i% @) menkloposa sshempraskohatay é49 i Dn,

aeivity ool R ER Rdeh o o Gmpioartrita nbh TUARTE W81 MARTSA and

purificats ogt pf L8 Ust MEp Si ld P 12199 nGol UfRe G LAREOGS AP Moo Idl 2ddid i on,
the production nethod of the present invention is superior 1n operabllity.

Theref ore, $diwn derativsir it hidd 16f o) herasr esldetl RuvEnti DA°Cs eXfftmat i ve as
an indUStrig%if%f%%"%éfngggﬁg“gimin, the mixture was stirred at room
temperature for 4 hr. Under ice-cooling, 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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50 WHAT IS CLAIMED IS 1. A production nethod of a conmpound represented
by the formula (11l) 5 2R -X-(CHZ)ny ~ ~ (CHZ)p O-N=C- (CHZ)g-RO m C OH
(I'1I)whereinRlis an optionally substituted hydrocarbon groupi oor an

optionally s i et erocyclic group; Xis abond, -CO, -CH (OH - or
~NR6- (R6 isgg%é%é%%agﬁegt%oﬁ}nllocf%’aaﬁ St |18ﬁ§ﬁe§y%¥u5§?ﬁ8?éana?129|ﬁ?%%%&)t%‘f%
an integer ofidhtwated5(DHG rdll) OXYHENsSL 08 was Set ek MR rdfdoea SO02-
or-NR - (R~ is a hydrogen atomor an optionallysubstituted al kyl group);

ring Al s a bereesiere i P dpt itehaive Hévild§-mettby3addiheonat1sdibssatakms; 20
pis an integer, of .1 t - RZi.s _a hydrqgen_atom or an optionall

substi tut edﬂ’f/%)r%%g?ng nged}}’pls}g}e%% i(gﬁaﬁsl §) s@bsti Pg@%aﬁ%%%‘g‘ﬁc?ﬂ&?“l’%
group; qi s sans¢ {eUet Pfyiitd &F 3% .Hes 0 or 1; andR9 and R5are the same or
different and each is a hydrogen atomor an optionally substituted

hydr ocar bon gHonpcdeaRQnagye bic hosstechnae Rpdatfumr MEDAL;AGO0MHZ R sal t
t hereof, which conprises reacting(gﬂconpound 30 reﬁresented by the fornul a

(1) 51 R1® 2P 4R s}, ((4cpg ($Hpsh, (510§ (ZHpsh, whek@l3H B)is a hal ogen
atom or OSQOZRo{ By i$ 2% hkyl gn avL t ,car t r,@n aryl
group having 6 t? 105 car )dn ét%c%ggg\i\,ﬁi’ghegg}bp?f%%aﬁl %ggﬁﬁsmuf'eofby

al kyl group $had3 @ ,In)t o 4 carbon atons), and other synbols in the formul a
are as d?fi ned above, or a salt thereof, with a conpound represented by the

formula (11)S%eP RY :gquq?%t(iPF‘) ofio! k=& p—ezhy L g2 tpleeny hr o DrexdaaleidT t he
nbols int 0:;1-.!8-!! i b , It th f, i id
synbols in eJr@éJeo a@ﬁg@,@ﬁ%&%gsg_ above, or a sa er eo in an am de

in the pres is 2. The production nmethod of claim

1, wherein the netsal (calloavheenys)ap-abkayi-peprénfl-4, aldoxise &.othe)
production nmethod of claim2, wherein the alkali net al Cl 4 al koxide i's
sodi um t er t -HRRAEAWCFexvEenzylThdcphodudBi 2% ot and pétas$sium Igankieragien t he

SRR s ST SN AR N TR
15 suspension was stirred at 50°C for 3.5 hr. The reaction
mixture was cooled and water (25 ml) was added at not higher
than 15°C. The mixture was stirred for about 5 min and at
about 5°C for 1 hr under ice-cooling. The crystals were
collected by filtration, washed twice with water (15 ml) and
20 dried under reduced pressure at 50°C to give the objective
product (6.85 g) in a yield of 96%. |
-'H-nuclear magnetic resonance spectrum (CDCl3;~-300MHz)
5 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-1,3-oxazol-4~yl)methoxy]phenyl}-.
methanol (300 qg), tefrahydrofuran (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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2s 5, The production nethod of claim4, wherein the amde is NN
di met hyl acetam de. 6. The production nmethod of claim1, wherein the netal
al koxi de is sodiumtert-butoxide and the am de is N, N-di net hyl acet am de. 30

7. The pr Odtkg{/é.xorhﬂg%}‘éﬂ'q(é) o f’ll %’H} i:hev\ﬂﬂ{ﬂlget 1185 COPROYNEL 2230 rfgin,

T epresent ed the Tormil a

(B) - 4-[ 4- (5peitid iciperyid 4c@izaskdl srEtbBexy Xbengy! exyi sdded -do phanyl but ano
ic acid or a salt thereof. s 8. The production nethod of claim1, wherein

t he conpounPH¥EFFies dityed -byThaemivEpag awqs [9Yifned for about 1 hr, and the
(E)-8-[4-(5- hyl.- enyl - 4- oxazol yl nmet. hoxy) benzyl oxyj m no] - 8- phenyl oct ano
ic acid or aﬁgﬁ tattelégp:ggﬁonsga& AhéFaaﬂc??%naﬂatﬁ%ﬁ FREIE r%rﬂ?gimd |
represent éd WatH A& fuam@il(@300Vinl) . Rartd &S2yfdic l1Ayer waGHeohdrn®r¥eCa( +GH )
-( C) -GNRBRO ( V) RX (CH)n Y/ 2 g mls wherein R$ and RO are the
same or diffadrarit 8dd geask ithea hgdtedenocasbont afi0 bPt tordd 4 so Isweb sirivtauttadds

hydr ocar bon gr.qu optionally_substituted heterocyclic group or an

o%t i onal | y s%o@‘td&el??gja e?%?lngdpguﬁ?rof’o 138d RS ¥& 50 HdEd P L e8r FrP?
ring, and ot €38S fLped,L | r er eof ,
whi oh corrpriatsb;dsutgﬁ'@ggt ?’Xg&t 3 @gﬁpgﬁﬁdnrgﬁfiée’géenmtﬂe%o‘ﬁym%hﬁ%ra?r?uq?ég] (1),

whi ch i s protheped sac ovedi rgotit BhempnodUlite amixteireoaisn cobdieth to @koa@ngal t
t hereof. ,10.. . The production nmethod of claim9, wherein the cor‘rEound 2s
e Y

r epr esent ciqﬁf FW@'?@FHUFSr(@)hFS The crystals weﬂe co}lgcted4 | o
-4-[4- (5- ~ 2= < - 4 n a
()14 (Samatchulesdrp ey lds AUaZHL v TEL DX REngy | XYL pale drphgny i y

m de or a salt thereof. producti on metf ho a conpound t'ed
by the 3o falul aTk¥y)chpsta R were BRledX unddt kredhiced presShiZe) ap QoNeCeé

a2 ) oK %iBerETgsge%lgw 4-{[4- (chloromethyl) phenoxy]methyl}-5-methyl-

2-phenyl-1,3-oxazole (280.0 g) in a yield of 87.9%.

15 .lH-nuclear magnetic resonance spectrum (CDCl;-300MHz)
o ppm 2.43(3H,s), 4.57(2H,s), 5.00(2H,s), 7.01(2H,d,J=7Hz),
7.32(2H,d,J=7Hz), 7.41-7.46(3H,m), 8.00-8.03(2H,m)
Reference Example 3
Production of 8- (hydroxyimino)-8-phenyloctanoic acid

20 Ethyl benzoylacetate (2.50 g), ethyl 6-bromohexanate
(3.67 g), potassium carbonate (2.25 g) and sodium iodide (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 oil. 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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wherein RL is an optionally substituted hydrocarbon group or an optionally
substituted heterocyclic group; X is a bond, -CO, -CH (O - or -NR6- (R6
is a hydrogen atomor an optionally substituted al kyI group ) nis an

f a |, £ u 0
'!-rl\llf?e?ez R‘O i ;a £a %@edjr u%eﬁcoﬁao%%o%ééﬁeopﬁkgmﬁt SULSBS lg% a%k?/“r‘ ?qlfcﬁ )and
ring Ais a mmdulwlcaou@aal(bymmwwag Adaed?:daggwié@nadmwb%é uents;

p is an integer of to 8, RZ is a hydrogen atom or an optionally
substi t ut ed é%k%QWﬁﬁwhywquﬂn@ldnzamlopt|dhmelqmynnnmstuﬁnajdgeuemudywluce—

: t f R$ and R9 are the sane or
glr?:‘Jgreﬂt ! Zngonol:ilgrfge%g’rraqhy&r'oﬁé’?rlﬁf:gﬁ? éﬁ gb?FB tiey %‘i&‘gs‘f"i‘ﬁrtﬁ%d”lth water
hydrocarben arpoug,) anmetwp@u\ys%@ﬁélaﬂ Jh‘?t\%&ftﬁqeb(@()g@lfgr Mp@Neo

optional Iy substituted acyl” group, or and onded to forma
ring; and R4yiard naaeary@ltllw argstaldi ffmeerdbtaarmeaﬂdryﬁaashyﬂﬁ:egen at om or
an opti onal Isy subs I tyted hydrocarbon group, or R4 nmay be bonded to RZ to

forma ring,S%HP £t REEEBPe Whéch ’B@)hp??‘ée§1$%%¥$¢1g”§at%’-bn?&rﬁj"§d i
i
represented Jny tcfl%s ci‘v’égzgflﬁ%} Paf1uxX (Tﬁ-lﬁ)mlx\édr w(ag_'%)l?.o%e(i )c8 F§8§ Yo

I's a hal ogen atom or I's an al group havi ng 104

atons, an an:y:lorrgrt@npelramumg 6ckos Al ar&@Nand oaFedhindet Si @Ptddaldgy for 1
substltu Iy al kyl group having 1 to 4 carbon atons); and other synbol s
in the for mH! a afBe P HRE ReRk b AL S dﬂer@ s%ﬁlttrtaﬁédeofwas\hﬁtihwatborrpound

resent ed 0 ( (1Vv)
\r/\ﬁgrel n eacf#l)sé);tr%gglebi %g;ghg g‘%?/)nﬁﬁﬁlr{ %rr%u \g% ag:r 4? rsBaI%tBrtR%R?‘gof
in an anide tongtike phesebgeceiva ﬁE&@uc@aé@Q§Eﬁé%{:fﬁoﬁ”ﬁ%jnyQ%cuuo@GnEfhOd
of claim1ll, wherein the netal carbonate is an alkali netal carbonate. 7i s

13. The proddeddofOnébhed of claimll, wherein the amide is
-'H-nuclear magnetic resonance spectrum (DMSO—dg—BOOMHz)‘
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—l—3—oxazol—4—
yl)methoxylbenzyl}oxy) imino]-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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N, N- di met hyl acet am de, N; N-di net hyl formam de, 1-nmethyl-2 pyrrolidone or
1, 3-di met hyl - 2-i m dazol i di none. ao 14. The production nethod of claimll,
wherein the conpound represented by the formula (V) is (E) -4- [ 4-

5- net hyl - 2- I h b tyl d}
Sl ¢ ther sorts Sl MAREASTID A8 b Rab ol APt afalOE R A A " °
. A Au. A A9&3HAﬁuAﬂ.eé\rAﬁagr?@fé-(réicﬁla%cea\%p%cﬁ(ﬂunﬁ‘ (@@@J.ASBENJ\M £Y2 Aa, . A AQ A
@Aa,. A . A@AU@AN, . A@A al . Af. A(y . A. AuCSQSTT7t équs}xsnl d ZU] cal ca
] c<a] ca] ca] dalpeal; @a]‘léa]ZcéPdé]ica] ca]3 c&]ca] 1;@1] 2h) ca]<dx)a] B\ xEV,ca),ca) cal ca
gr ﬁ%fﬁl f\?\ll]r qﬁ?%] 3 l’a]léé]i@a]’ca]'cé] éé]‘&%‘q Eﬁ] ca] c%‘] &%[]c%l]%‘a]%] 'ca7] c3a5] ca] c
?]Xg] gi]fsﬁg]\(mjljgdmﬁgg?%g?]gg?]cg?]égﬁ]cgr gghca %é I-(I:a ca] ca] ca] cz(a)]3 ]ica] caj

ca] ca] ca] ca]Ra:-qeaa]rw] Expoplecd] cal ca] ca] cal ca] cal ca! @7p-

"2"h" WE#SRESSPPUYREET &} wr mhe” Y]
ca] ca] ca] ca](,ré] teﬂncafcé]‘da%l\é\lﬁa%g{}%?e ?g]ﬂ};&]ﬁl}?}g c ]a};:a] caV] gg] gg] cg]&ca] C?]B
*****+\ + + _
&1 ca) oav] cal cal cal coTCar o BReaf 87 Ca) £aTas) (4141l Bl 2 115?:] Gal el o2 ool

00555555A6+7m37c?1§818>\l9€1915 ml) and hydroxyamine hydrochlorlde (25.8 g) and
; d<<<<=S=~ ::5;)3 xsnid_Z]c]]]ca]lca]lca]ca]c {}1 g(}lca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cal'8ajsesiivE] esFtareal(38] Eaptayerd calided cal croom AerpExature. The

[ oa] cal ca] caf COF e CaPc AFCAFEd) €hy £a CaT ek faftn) HFal AL Fal G0] Baj CHFGa] o
a! FFG GG Hnlddded &3828JdJ3KEEKKhELpbbd) 'BM\/'V(NN X &R Gavheakcal

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca]c ca] cal ca] ca] ca] ca] ca]
ca] ca] caV] c@tN NN@I@@@@B] P Q5 OUNRRBRR SRFRRE SHS SR B TALFUJU-IEY i tulxleXvelsc a]

ey sl Rl ) Pl )

[ [c[[[\3%Yrnel bikbki 91&&%&%&1&&%5%&@1&@&@@1 M 03] Al C@Ja%%le&a\éh%g

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] cal ¢~ nft

| mSmanmmm*
Shf hnnt o( bEBUB oS ABUR R R b T by T (49 oo G o3 Gapedren] cal
cal cal cal cabgabsaigakeal ol gal 6al col oa caf oo caJ L& cal cn] cal cal ou] ool ok ok
X

Isltptttt 4uvuuuuu8vvavv wowwbxxxxKyyyzCz{zzzz| wr mhc] X] ¢] caV] ca] ca] ca] ca] ¢

ajca]ca]c a] [ mac]kma]zc az]a(gn]e(m.]cc ar]ecsahaa]cea]spa]:ca]ma]( DU oadigalovaMualcal cal cal

ca] ca] cal N| | | L%}
D} xsni d if }5] ca] az}cza—} al])c'a]Qca@]Q:a?] O] (@é‘]rcﬁ])ca]scﬁpda]*ca]?%] ca] calca
cajcal]calc C C [y TK calc C C
]aU] ]ca] ]caU} CZ} gg](gg]] cg%%g} cg% %glga %g]*gé] c)a'] ?a]c&c%]bicﬁsg(a da !’;i] glall] gg](ggl]cgf]ca
] ca] ca! KBBsRefHthnenbx&ﬁ@Ié]sa] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] ca] ca] ca] ca]
ca] caj] ca] ca ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! \ >R-0GJ/ e) Q=b| 9] wr mhc
AY] ¢]] ca] caF&afes éﬁ]‘c‘é}c‘a‘}‘cé} Al ek chanwailodeaeeaV-dal ca) cal cal cal ca
cajcajJcalc <3USJRoZno{ vql gb c]ca] ca]ca]ca]ca]lca]ca]c
!a] c!a] c!a] c!a] ggfcaf %glé Iﬁgi frge%]‘%a%ca] caj {ca]ch] ]ca<;j| c!a] c!a] c!a] c!a] c!a] c!a] c!a] c!av
Jcal { 25 (1) 2,3-Butanedione oxime (300 g) and benzaldehyde (342 g) were
MRXkQ O7: I\/I:Opé ] gb] X] c] ca] ca] ca] ca] ca] caj ca] ca] caV] ca] caf(ca] caj ca?ca] ca] ca
] ca] ca] ca] caf aac‘a]’ca]:%‘a}‘éaw-@a] H a1l a]Qm] ecyippture was stirred.

o) 0 ca) ca) EapParARpERs CAHED Y OB SR 0GR TSR géf%S%]e FoPRRESFT] oo cal ¢
a] ca] ca] ca] salaeienl se] ral cadsed nd %]1%@:];%24;53&] chedl qq]z%] qa8) cahsahgadgal

calcalca]calcalca!l "G4,i #CTBXNT
| wr mhc”Y] ] ] safies] ca@bal]@a] Galec apegtdahcaisaiice] wad cattuted] zk]Cav]okm]Ea] cal

E?]rrgaigﬁ%aﬁil a] iil}‘ca] gt]ah]ce ]p]crﬁ']%] Ca]t%%eég‘d"Eafcaféafeé]%a]%%] Ry eaiien cal c

ZU]S)C/;I(E/J]Zﬁnggétgg%ga%‘gfﬁacg‘]@icg]g]ca] csrt]?a&?gcaU] ca ca] ca] car]lca] ca]jcafca]ica]lca] cajc

a] ca] ca] CaU]Ieal]mai]ltaZJ]tC to give a pale-yellow white solid (524.5 g).
alcalca]calcaV]calc % 00* aO6VsRCl Jz} | i opzuoj e [V]]ca]ca] ca] ca] caV] ca]
caU] ca] ca] cg Pe3) el |Pale d&| @arégpeapeayenfcafcal cal caj
caJ ca] cal &'

8&&& | (1), )***!1---11111$55557779: | vpkfa\ W23 [V]]] ca] ca] ca] ca] caV] cal] ca] ca] ¢
aU] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] caV] ca] ca] ca] cal] ca] ca]c
a ::=?C?D?F@\A AABDDEEAF: FOKMVWP

QQQ®U6U7UU3VW| wrmhc”Xj e [V]]]V]ca] ca]ca] ca]ca]ca] caU]ca]caV]ca]ca]ca]calc
a] ca] caj ca] caU] ca] ca] ca] ca\/] ca] caU] ca] ca] ca] ca] ca] ca] caU] ca VVWWANKOOXXXXY

NN 2N I\ 7N )



f10%| & ()-f!10%| & ()-!1 (10%|& ()- 10 10 10! &< 10%&' ()-, b .
* aBr S4$@ 10%| & ()-@® 10%1 & ()-! $10%1| 4| & ()-2S3& 10%}| & ()-ffZ"10%| & ()
- f-10%1] & () -

dEr S48, ' | 10% % “ 0% | 9%10%& 1094 & 04| ) - @! 10%
e et y@@ﬁ@éﬁ%’lﬁi i?/ﬁgg?r;zi @b%@fy . a%h% 104
10%44& e 9 616 X -
104| 102? 3&<dsl%%lél| g%s)u #109%4| & () - & 1ZI-:O %l & Z)- 6! 1094| & %1‘94 nﬁgyalB

10%4| & () - @yghgméqe&(@)ﬁﬂcml) was added and the mixture was %tlrred for
a5ty ) B e e e SO A e
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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 édded 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 wiﬁh 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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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-phenylbutanoic 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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Y e Pilductlon gf g%) 4-[({4—[(S—methyl—z—phenyl—1—3—oxazol—4—

yl)methoxylbenzyl}oxy) imino]-4-phenylbutanoic acid
(method without isolation of 4-{[4-(chloromethyl)phenoxy]-
25 methyl}-5-methyl-2-phenyl-1,3-oxazole in Example 2, step 3-4)
{4-[ (5-Methyl-2-phenyl-1,3-oxazol-4-yl)methoxy]- ‘
phenyl}methanol (5.0 q), tetréhydrdfuran (12.5 ml) and toluene
(12.5 ml) were charged and cooled to 2.5°C. Thionyl chloride
(1.5 ml) was added dropwise at 2.5 - 15°C and the mixture was
30 reacted at 12 - 15°C for 1 hr. 10% Brine (15 ml) was added
dropwise at 12 - 15°C, and after stirring, the mixture was
partitioned. The organic layer was concentrated to about 15 g,

and N,N’-dimethylacetamide (10 ml) was added to the concentrate
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20 mixture was stirred for 1 hr to age the crystals. The crystals
were collected by filtration, washed with water and dried under
reduced pressure at 50°C to give the objective compound as
yellow-white crystals (6.11 g, yield 77%).

‘melting point: 137-138°C _

25 .H-nuclear magnetic resonance spectrum (CDCl3;—-300MHz)

o ppm 2.43(2H,s), 2.58(2H,t,7Hz), 3.05(2H,t,7Hz), 5.00(2H,$),

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 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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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)methoxy]benzyl}oxy) imino]-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)methoxy]benzyl}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 (CDCl;-300MHz)
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mixture was stirred for 1 hr. The mixture was ice- cooled, and
after stirring at near 5°C for 2 hr, the precipitated sclid was
collected by filtration, washed twice with diisopropyl ether (5 -

13 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

20 J'H-nuclear magnetic resonance spectrum (CDCl;-300MHz)
d 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) o
Example 6

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

(E)-4-[({4-[ (5~-Methyl~2-phenyl-1-3-oxazol-4-

yl)methoxylbenzyl}oxy) imino]-4-phenylbutancic acid (4.00 g) was

30 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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K$109%6' >& ()sa@e $10%erat8iMe @ CEbOYY BU& Epr@nbZByU4Tthe prec:.pltated

9 $10900 QL (); /i Lo; 3108 U9’ $10% _(>& 9' $10% ([ & ()
Q§é10%fl&% %‘2} Lﬁ(ﬁ%ﬁé‘%t)ergo@ﬁ’gﬁll\}ﬁif@ OESQYB%I&O‘(}W%CM@WMV%’}“ 4

L@®10% ( &' 0 <SFQ% ) 0 0,1
6T 0o oAb (a8 i) ol BROBEESL LY bty et
$10% (>& ()E(M—OPAﬂ_—&\e(ﬁhyﬂKZ@ﬂ'xemM}Q ~3Lo%BAGL-$10%/_(V& () -

,H9S) T$10% (. .& ( '10% (& ()- . L$10%' L& ()- L L$10%& ()-
*L$10968 (Y1) Owl\h%wl}Oitm%nkec’&*(lypheslxéwwn@@)a@ld (3.22 g) as

LS9109% K( | &'%)WM%(%O _l(dlqﬁ( L? gég%% 55 K9S) * $10%C?' C& () - V] [ - - 4101 K(|

LL<10% K(| & ’H & 0 & ()-6r)10%& & ()-6 )10% !
& ()-6 K) 10%r\é/lt&n(g) podnAd 101 K(+1184@) 100/0/&'() 4 19)10% ()-4

1 g) 10% & L~ "10%(&'() L L10% (& () - MLOI K(T 101 K(1 O [ : A410! K(|
'g)10@6> (y BUCYFADFAINREL] - npqggﬁqu%sgnctrum (CDC13-300MHz)

d 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—[(S—methyl—z—phenylfl,3—oxazol—4~
yl)methbxy]benzyl}oxy)imino]—B—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 fbr 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 o0il). The mixture was
dissolved under reflux and allowed to cool for crystallization.

30 The crystals were collected by filtration, washed with H,0 (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

dissclved under reflux, and allowed to cool for crystallization.
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Bl )10% ~' & (3 -rg80% FheQtysthZd0fet& dyied LS J1A8GdL & )0 d-Fok0% (& (

LS10% (& ()- L$10% & ()- $10% (& ()-zh3|[:r Q1 L310% () s#109C (C& ()-
'sS 109 ([ &l -oksis cigimsce noduat@vagypbgained @&! 4D ¢ 8&tysBkDy | [1 riD 1,
L@ " 10% (& ( ' 10%.(& ()- L98"10% (& ()- L&$T10% (& ()- L"10% (& ()-
L310% (& () %’oo ]*';[)5%’@1 L6910% (& ()- L&1#10% (& ()- " &1#10%/ (V& ()-

L, [110% (8 (Fr-hiicled®¥hidhiitc LECSiMAL & Iﬁ @QM%Ddf(,lQWM)
m(10%4#1& ()-* Lk10% (& ()- _( 10 _( 10 03; s10%
8 ppm 1.14-1. l7(4H br), 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
13 (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 précipitated 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)methoxy]benzyl}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 (CDCl3;—-300MHz)
d 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,bxr), 7.00(2H,d,J=7Hz), 7.35-
30 38(5H,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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81094, ' H& ()- Zm(10% ?' & ()-* m(10% G% & ()-* ~m(10% (& () - |
RCFGHI | [NA41 10 (10_(10_( L9<10% (& ()-L PL5#109%® (9&'() L $10% (>& ()-s

' 0,
& ()-oL h) 10M k(AT S8 Fhe B ) P RAoRar Rty S0 L EPTOURTA () -L| obuu1
L@10% K(| & {3yl sl 1hRleKa oL TE0U K | Sibbrah éQO/TIOKral& (12 5 LayL00
j'u & ()-6 _K)10% x' (2 6| 6{ Z9bU41 h) 10% K( & ()-6 )10% & & () 6 1)10%
K( & ()-6 )10 okoluene (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
13 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 ¢) 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
mi#ture 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 addéd dropwise, then 1N agueous 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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standing. The aqueous layer was separated and concentrated

under reduced pressure. Thereto was added dropwise 2N

5 hydrochloric acid at 20 - 30°C to adjust the mixture to pH 7.0.
The obtained mixture was stirred at 20 - 30°C for 1 hr and 2N
hydrochloric acid was added dropwise to adjust the mixture to
pPH 4. The obtained mixture was stirred at 20 - 30°C for 1 hr
and the precipitated crystals were collected by filtration.

10 The obtained crystals were washed with water (20 ml) and dried
in vacuo to give the objective product (6.19 g, yield 77.7%) as
pale-yellow crystals.

-'H-nuclear magnetic resonance spectrum (CDCls-300MHz)
0 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-oxazol-4-
yl)methoxylbenzyl}oxy) imino]-4-phenylbutanoic acid

20 (E)-4-[({4-[(5-Methyl-2-phenyl-1,3-oxazol-4-
yl)methoxylbenzyl}oxy) imino] -4-phenylbutancic 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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cooled to 0 - 10°C and dried in vacuo to give the objective
product (4.10 g, yield 82.0%) as a white solid.
‘melting point: 137-138°C

5 .H-nuclear magnetic resonance spectrum (CDCl3;—300MHz)

8 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)

10 Industrial Applicability
According to the production method of the present
invention, oxyimino-alkanocic acid derivatives (III) and (V)

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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1. A production method of a compound represented by the formula

E, ) 10%K( & ()
L@10% K(I &

10

15

20

25

30

& ()-6 )10%! & ()-6 )10% & ()- 6/ P0O001L"
3 10I)K(I LL<1(()‘)3/6K(I)&'()- 1)10%! & ()-6 )10% & ()-6

(III)

> o RER

Rl—X—(CH,) n—Y“,@/—( CHp) g—~0—N=C—(CH,) ¢ (C) y—C—OH (III)

wherein

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) ;

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
additional substituents;

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; '

q 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,

or a salt thereof, which comprises reacting a compound

represented by the formula (I)
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u, | 9%40% $r&'qa 18, HomBO Whd ch) 1% ggthw6%$3€ﬁb$t%uted by alkyl group

1 (o) -~ 0,
w, |%10%K$N&AQ 1@@‘ o) cg%boklgé%ms), and other symbols .in the formula

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

represented by the formula (II)

2 -
R 45 0
10 I R R I (II)
HO—N—C-(CHZ) (C) n—C—OH

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

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

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

is an alkali metal C;-s 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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%109 & ()- #1109 & ()- gl0Y & ()- s$10%

1109 & ()- _# Y\\\‘al[ \/U4C 00/()&-(‘) 0/()&() go & ()- V)

3109 & () - R0 ()= otg~ Oaw“ —C—NR°R®
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ab-bi bbb; c|[: bU4 sYs$10% & ()- ,310% & ()- , G' 10%<&& () -

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 comprisés 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)

53



109 & ()-1 S10% & ()- k(109B&& ()-;cHcccdele|[:bUs @ @O0% & () -
B10% & ()- 3"10% & ()-m9 10% & ()-4 SO, 31 10% & () -

p, 311098 & ()-1ee fOfifxf{f|f|[:-410) s9<10% & ()- ,810% & ()- 610N & ()-
L3310% & ()- =F. #10% & ()-m F. #10%&& () - rr1f}f ffgggSth410) h
s@1090(& ()-° s@10%& ()-° 10%I(& ()- S@KROYBE ()

) 1099& () - 910) 10) 5hhhhi <i wi ||[A_1€%Mp$ 300/31&3:(—)(%2) __(C) (@_NRng (V)

"$" 109 () - Rk-¥s @800 8-
Xs @108 ()- " WiiOjjjj kUk&|T"-410) 9<10%& ()- Ls3nt 100B&& ()-

Ls3nm 10% & ()- L, #10% & ()- T L, #10% & ()- + 10% & () - &' k( KEKKI —IIbA410)
,F110%9 & ()- @ 10%&'()- H@&$10% )| & ()- S 1009 & () -
X109 & () 104i0pdid | Brumm [ A410) YMLOW & ()= 1098 (): , STL0N & ()-

"10%9 & ()- = L 10%& ()- L 109%&’ () - mmmAnno| [ : A410) +3"10% & () -
&@ Z"10% &' (B*- &3100/() &'i(s) an %;b(ﬂ’()a&a(l)].y sgb&ﬁ%:&té&l hid 682 841 -@eaigd (a4 10)
+3"10% & ()- &@Z" 10%& ()- &310% & ()- $10%9 & ()- L<10% & ()-
| . 310% & %)- Nor mal " " HEdWORF 1popdiy FIBEGFh‘@UEQFChetﬂé%@Yﬁ 19393@cupHeag| ng
43 " Headiyng 53 ading Head lc” "Headli nge83]c’ "Heading
93}2 A Dgf Iau?t P!';agra | nto?ilg]lbfg tﬂ%ﬁ? or Fﬁﬁd &6 L

O*V] vdkr yW! Sg: xHn' 4B<91§}J:&Bk_:}‘é’h} @tbhprkvzsﬁl op A &R EY NoisS eBakesy Gy1;10f 0

7, 3/6Y<|J/D 2""$& =)*',-/3579

->@\an DFrG1JKYM NOQZR%V"W’J\Z[ ] " -eugi dkl mozqr pt uSvwyz| } si M BbRRQ=pSRz/ } p

Jch d@3yal 6p" ((*,/14%$78: C: Y; YY-ZZZI [[[\]~_aa;cle|f5hw &Il npo
#$9@ ()*+ 7. /0123456789 : Sh ARREY N96° 3

<=>? @BCDEFGH JKL W@&EW&&&&ELaeBﬁd e 95h1 Kb FNRRGH St LYy Z{dd,=6 Lknes
New RomanAri al Couri er New' h Root Ent r yWor dDocunent &
"HPUR () *+, - /0123456789R-— (R” is a hydrogen atom or an optionally

< >’?@\BCDEFG|—|I JKLMNOPQRST Z[\ ] kl mopgr st uvwxyz{ | }~
"HSYE () 7+, - /01234567&?@‘8\/\@’({ bbb BT GES]

e @BCDEF @ dKaMNOPCRSTUYVISYAL bha 1 8Rgd65 806 hkd Iopgs sigvnaz (4 } -
additional substituents;
15 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;

q is an integer of 0 to 6;
20 is 0 or 1;
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’
25 may be bonded to form a ring; 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,
or a salt thereof, which comprises reacting a compound

30 represented by the formula (I)
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A
A ——~(CH,) — I
Rl—X—-(CHZ)n—Y‘-O (CHz) g2 (1)

wherein Z is a halogen atom or OSOﬁ?O (R is an alkyl group
having 1 to 4 carbon atoms, an aryl group having 6 to 10 carbon
atoms which is optionally substituted by alkyl group 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 (IV)

R? R4 RS O

| Nl v
HO—N=C—(CH,) —(C) ;7—C—NR°R’ (V)

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.

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.

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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