SPECI FI CATI ON PROPI ONI C ACI D DERI VATI VES AND USE THEREOF

Techni cal Field The present invention relates to novel propionic acid
derivatives. Mre particularly, the present invention relates to novel

pLopi onic acid derivatives and ' gﬁﬁeutical conpositions containing said
dérivatives, which have hypog1f§gﬁ& AT, which are expected to have
hypol i pi dem ¢ acti ' I hiC agents of

di abetes nel litus gﬁe %J:)Nr?pc}l\?gg?i%@vpﬁﬂgéoﬁﬁﬁdpg%e%-ﬁpgl at ed di seases such
as hyperlipenia, and the |ike. Technical Field Background Art

In general,_the treatnent of non-TnSUlTn-dependent di abetes mellitus
(NIDDV) i nvHi& #¥egenb ifiviention rglates ko movedr p¥gpionigeaciddenpyativeas.
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Unexani Sueh RAshypaerlipemia, s8sdtheiddkedi scl oses that thiazolidi nedi one

derivatives, such as 5-[4-[2-(§ﬁt Exlﬁ! Erl _ :
2- phenyl - 4- oxazol yl ) et hoxy] ben 2 ol i di nedi one, have hypoglycem c
acti on. In) @RABESE, Riectiedfint Mo afbrRiRUE A dpehBent! 1408491 teaches

t hat oxazol i di nedi one deri vatives, such as
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[4-[ (2-benzo t hi en- 2-yl - 5- net hyl - 4- oxazo yI)nethoxyIphenyl]propyl]4
2, 4- oxagurrentiydknewn sulfonylureas, sughasetodbutanide, aphilorpropamide,

acetohexamide, glibenclamide and tolazamide, and biguanides such as

phenformin, buformin and metformin.

While the sulfonylureas have strong hypoglycemic action, they'
sometimes induce severe and prolonged hypoglycemia, and chronic use
thereof may impair their effectiveness. In addition, the biguanides
frequently induce severe lactic acidosié. For these reasons, the use of
these medications has required considerable amount of attention.

Meanwhile, Japanese Patent Unexamined Publication No. 85372/1986
discloses that thiazolidinedione derivatives, such as 5-[4-[2-(5-methyl-
2-phenyl-h4oxazolyl)ethoxy]benzyl]—Z,R-thiazolidinedione, have
'hypoglycemic action. : |

Japanese Patent Unexamined Publication No. 170478/1991 teaches that
oxazolidinedione derivatives, such as 5-[h-{2-(2-phenyl-5¥methyloxazol-
h—yl)ethoxy]benzyll-2;h-oxazolidinediohe, have hypoglycemic action and
hypocholesterolemic acfion, and Japanese Patent Unexamined Publication
No. 165735/1995 teaches that oxazolidinedione derivatives, such as 5-[3-
[h-[(2-benzo[b]thien-2—yl—5-methyl-h-qxazolyl)methpxy]phenyl]propyl]-



hypochol est erol em ¢ acti on. Japanese Patent Application under PCT

| ai d- open under Kohyo No. 5- 507920 discl oses that

3-aryl -2- hydroxyproplonlc acid derlvatlves such as

[grr] met - ret hyl - 2- phenyl - phen | - 4- oxazol et hoxy] benzene-

o iy
pFopani 2at1o¥agh 4kQQﬂF°P§frﬂlﬁﬂbéﬁy¢thﬂR?glyPQNXQ}4$$ﬂ99la phenyl - 4-

oxazolyllgkg WA have hypogl ycem c action. This
publlcag¥ ﬂ?so re0|%@25e$%9$ﬁterr] hydr oxy- 4-[ 2- (5- et hyl - 2- phenyl -
oxazol yl )eth dap&ﬁma Patpnd phpydlieadtom undercPOR diaideoponnmded. Koy did, t 59 n,

Japanese Patent | ication under PCT |aid-open under Kohyo No. 5-508654
di'scl oséP hwf that ﬁrwArZMroyaBﬁowmc acid derivatives, such
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[ 2- [ N ( 22203 90 Yedxy] behzemdppopana te]ad BAX i terardl 58 Nvdnpoahad! opane-
1, 3-di oate have hﬁpoglycen1c acti on. Japanese Pat ent Unexan ned

Publ i catadsd tien, seoBatenti dApplieation under PCT laid-open under Kohyo
4-12-(5- 4- I h I d
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conmpoun he above- nenti oned conpounds do "not” necessari show
sat i sf actthoxydpbenytlneshyRuttesr,, have hypegdjcerias actdapounds g| ves rise to
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as the qwmatned(szrﬁnetnbs-elﬁémtl uﬂuﬁudm)etnoxy]%ehwﬂa W95/ 18125

di scl oses di esters of “mal oni c "aci d, such di ne
4-[ 2- ( 2-isoxagblidinadiphed- m&wpbghmﬂ betlizorl | denemal onat e, as

an i nt er nmedi r i S j di | es such  as
4 4m[ 2- (2- pﬁéﬁuﬁiﬁ%ﬁeﬂm <5 2b3F isthet, Fo e (Sl benatkatyL)-n-
| soxazolgedinygdin fﬁ%ﬁeﬂﬂ%&?!ﬁﬁéﬁyihéthy1]§¥8§§néoi 499888 éduaulﬁaeﬁyrﬂzaimers of
mal oni ¢ aci ypogl'ycem'c actlon | ess gives any data suggesting
t he hypo[@-ﬁd!el(n?cbmqoaxazolyl) N-methylamnoﬂ)e'sm:qdlphenplmemlenemqme-
The pr eser)jt |nv nt.or s Ea onduct ed { ntenS| ve studies in an :
dloa have pog ycemic act
Japanese Patent Unexamined Publication No. 53555/1995 recites ethyl -
h-[2-(5—methy1-2-phenyl—h-oxazolyl)ethoxy]cinnamate as an intermediate
compound. .
Japanese Patent Unexamined Publication No 1019&5/1995 describes
~ethyl (E)-u—[2-(S-ethyl-z-pyridyl)ethoxy]cinnamate as a reference
compound. '
The above-mentioned compounds do not necessarily show satisfactory
_act1v1t1es Rather, the use of these compounds gives rise to concerns
about the side effects such as toxicity. Moreover, the above-mentioned
literatures do not suggest a propionic acid derivative such as the
- compounds of the present invention.
Further, H095/18125 discloses diesters of malonic acid, such as

~dimethyl 4-[2- (2-phenyl-5-methyl -4-oxazolyl)ethoxylbenzilidenemalonate,

-2 -



attenpt to provide a conpound useful for the treatnent of diabetes

mel litus, its conplications and hyperlipema, and found a novel propionic
aci d derivative which is low toxic and has superior hypoglycem c action and
hypollpldenlc action, which resulted in the conpletion of the present

i Aivent i oas an 1nbemad;ﬁa¢gl vmmmmdpfeseiﬁomanobndimlpnevdemsragbhuesrmmt msal’

ol Tow ri 0 2F E2TRNenS1R5-prinR Stk Bk fed e Ll e " he T
t her apeUis&:a%ﬂ&ﬁnéa‘m@ibabemfeﬂ%ﬁbhé&éls if db@@ xfdi! sfpbest thht! Sudy) - (1) A

novel propionic acid derivative of the formula (1) [err] .
(1) vhigrstienrs Rof snadogdoupcid halve hypogliyeemic [anbipn, mueh legsrgives any

n@g:gtgréﬂﬁ? sgggestfgg the h&éhéf& O$$§f2§%h§¥f53328|;r}§3c?{gnﬁ;h?ocarbon, an
optionally : _ subspigdgdgqrgegfﬂgygyghvéhﬁyd%up or an optionally
substituted used—teterocyctrec—group,—and R err] s a
| ower al kyl ; The present: inventars have conducted intensive studies in an
attempt to provide a compound useful for the treatment of diabetes
mellitus, its complications and hyperlipemia; and found a novel
propionic acid derivative which is low toxic and has superior
hypoglycemic action and hypolipidemic action; which resulted in the
completion of the present invention.

Accordingly, the present invention provides pharmacéutical
compositions inclusive of the novel propionic acid derivatives of the
following (1) to (3), and pharmaceutical compositions such as the
therapeutic agents of diabetes mellitus of the following (%) to (7).

(1) A novel propionic acid derivative of the formula (I):

R¢ R 0
Rie

R (1)
- Rs ' : .

wherein R is a gfoup of the formula:
Rs _
:E;;P
N_:EH
RI
or

Rs

wherein



Rerr] is a hydrogen atomor a lower alkyl; Rerr] is a
hydrogen atomor forms, together with Rerr], a double bond; R[err]

is a carboxy, an acyl, an optionally substit ut ed al koxy-

carbonyl, gn opti nallogiybstltuted | ower al kyl, an optionally

stbstitutdH carba BEE }onapbstikubed arematisr hydrgearbon, an

carbonyl, an o tléﬁgﬁ

gFoup gf t he fgr er rlﬁ%ﬁé?g@ﬂ‘é%fﬁﬁﬂfd&g%r%%géH ggibi,ﬂnally
and Rlerr] is an ﬂmswtaté& lmﬁwt:cyeﬂmi gaoMp OF amopbiomlalyl ¥ubstituted
substituted al kox cqsﬁ?lg I}&qerr I's a hydrogen atom an
optional |y substit¥®% eaEeC 1ﬂ9|g€nup. and an optionally subst it ut ed
| ower alkqucarbOﬂgl fgyl is a hydr oxy, an optionally
substituted am no, an op T ona - substituted | ower al koxy, an

optionaRiy substiisitehydevgen atom or a lowklyilk Jﬂrj opti onal ly substituted
aryl oxy_or an optjonally substituted aral kyl oxy, provided that

when RBer] is a#%lﬂ«bﬂ%%%rﬁ}l‘)maﬂﬁ fiqrass | togethenyui thydh , aa odoulilieo boad not
novel BVopi ont ¢ o & SarBORTY S BFPL . rCBBEEbRRL: Aib iR e |
[err] \NheretérHBnyl an optioﬁaIEyD%ﬂbgﬁlﬁﬁEédfQbﬁé&fhlkyl an optionally
i Lerg substituted carbamoyl, an optionally substituted aryloxy-
carbonyl, an optionally substituted aralkyloxycarbonyl or a
group of the formula -Y- Rs wherein Y is-NH- or an oxygen atom
and Rs is an optlonally substituted acyl or an optionally
substituted alkoxycarbonyl;
-Rg is a hydrogen atom, an optionally substituted lower alkyl or
an optionally substitdted lower alkoxycarbonyl; and
Rio is a-hydroxy, an optionally substituted amino, an optionally
| substituted lower alkoxy, an optionally substituted lower -
alkyl, an optionally substituted aryloxy or an optionally
substituted aralkyloxy,
providéd that when Ry is an alkoxycarbonyl and Rs is a hydrogen atom,
Rio is not a lower alkoxy, |
and a pharmaceutically acceptable salt thereof.
(2) The novel propionic acid derivative of (1) above, having the fbrmula

- (I):

Rio
R (1)
| \K\_o
Ra
wherein
R is a group of the formula
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wherein R s an aromatic hydrocarbon or a fused heterocyclic group,

ahd R err] Is a lower alkyl; Rerr] I's a hydrogen atom
Rl err] is a hydrogen atom R[err] is a carboxy, an acyl, an

al koxycarbonyl, a Lower al kyl ' substituted by alkoxycarbonyl, a

| ower .al kyl, a car yI0 a carbanoyl optionally substituted by
al koxyal kyl or acyl, a aryl oxycarbonyl, an aral kyl oxycar bonyl
or a group of the i;g;ﬁ ormula -Y-Rerr] wherein Y is-NH or an

. oxygen atomand Rgrtf”i's an acyl or an al koxycarbonyl; Rerr]

Is a hydrogen atomor a |ower alkyl optionally substituted by

aIkoxycanggibi and R err] Is a hydroxy, an am no optionally
substituted by Pomer al kyl, a | ower al koxy, .a | ower al kyl, an

aryl oxy orR'an ar ai&ydmayomativ ihydedotiionvbena Rfied] heterdeyailkexyksugiony!
and Rlerr] is a hé%&OQEﬂ atom Rio is not a |lower alkoxy, and a

phar maceutical |y eptabl e salt thereof. (3) The novel propionic acid
derivati vq;sof (1);0r4 (1%),,eflb%l.mhi ch is a nenber selected fromthe group
consi sting of: ’

2- met haBy car bonyl i8-d hydPegén ratoly! - 2- phenyl - 4- oxazol yl ) et hoxy] phenyl | -
propiog%g aci d, ngethyl _

2- car ba¥oy| - 3- [ 4-12 4 DYAReEEN 3LOPRenyl - 4- oxazol yl ) et hoxy] phenyl ] -

broni ongt e 2 (412 FalBLRY o BFEY an"a0kBEPIHEORY T Y MRREEVALY O ©
2- met hoxycar bonyl suistatuyed Dy 4ikexydarbonhy| -2-10wepyva1y10XaZehMbamoyl, a

et hoxyl phenyl ] pr opi gnat e . . :

2- met hoxycar bony|carbampyi| opfiopai by (ibstdtyted -hyhahkoxyalkyizot yadydt,hary] -
phenyl ] propi oni c met hyl

2- car banoyl - 2- rret%yllggyfiﬂr%y(]g- ﬁ%t?ﬁﬂl-ki’-lﬁﬁ%‘?ﬁﬁb-°ﬁ‘y5x%’icﬁ ﬁrgup of the
5 car baitoyl -2 eV L 15 (onet ot 5 pheron 24 SEUEH) SR A fr. 1
phenyl ] pr opi oni ¢ #tiag@yaner Aamadkoxysarbenydny| o _ |
b T Y bk ReBChY o SpHE o SHLLRARY Sl uta 67 °
alkoxycarbonyl; and
Rio is a hydroxy, an amino optionally substituted by lower alkyl, a
lower alkoxy, a lbwer alkyl, an aryloxy or an aralkyloxy,
provided that when Rs is an alkoxycarbonyl and Re is a hydrogen atom,
Rio is not a lower alkoxy, ' '
.ahd-a pharmacéuticaily acééptable salt thereof.
(3) The novel propionic acid derivative of (1) or (2) above, which is a
member selected from the group consisting of:
2-methoxyearbonyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]-
propionic aecid, _
methyl 2—¢arbamoy1-3—[h—[2-(5-methy1-2-phenyl—h-oxazolyl)ethoxy]phenyl]—
propionate, .
2;[h-[2—(5-methyl—2—phenyl-h-oxazolyl)ethoxy]benzyl]malonic acid,
methyl 2-methoxycarbonylearbamoyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)-
ethoxylphenyllpropionate, | ' | |
2—methoxycarbonyl—2—methy1-3f[h-[z—(5-methyl-2-phenyl-h-oxazolyl)ethoxy]- _
phenyl]propionic acid, _ B



(4) A pharmaceutical conposition conprising a prdpionic-acid derivative of

the formula (1"): [err] mherein Ris a group of the formula:
[err] or [err] mheréin _ is an optionally substituted
aromati ¢ hydrocar bon, Tg ni:Iy substituted alicyclic

hydr ocar B yh:?-sﬁrbmh-;-methylﬂ- ubét (3 wethy ied-phenytt -@xgﬁslqble an

opt i onal fused heterocyclic group, and R err]
) E¥h§**§ﬂhehz%gékﬂpionate, !

is a | ower is a hydrogen atomor a | ower alkyl; R[err]

i s a hydpeggrbaaioyd-2+méthyls3- I3&*2%K5Fm§tﬁj1-BPphéﬂyl*ﬂ-dﬁuf&lylbéﬂﬁoxiif”r]

i's, a hydrogen atom a_ hydroxy, a carboxy, an acyl, an

opt|onalP?e%ﬂﬁhﬂrmm9akpEEQQ§X9@§rbonyl an optlonaLIy substitut ed
I I j 1ot ti |1
et 2 e oA R, YRS (S R PRy b -opaony gRBI 1 |
ar al kyl oyieryHipivbionid apidyp of the fornula _ -Y-Rlerr] wherein Y
Is -NH or an oxygen atomand Rerr] is an optionally substituted

acyl, orané aphazmaceytinaldyi aceeptable salt thereof.
(4) A pharmaceutical composition comprising a propionic acid derivative
of the formula (I'):

R¢e Re O .
Rie
R (1')
\_(\'0 Ry¢!
Rs | '
wherein R is a group of the formula:
Rs _
0 .
P
R’
or
Rs .
:N}

wherein _

R! is an optionally substituted aromatie hydrocarbon, an
optionally substituted aliéyclic hydrocarbon, an optionally
substituted heterocyelic group or an optionélly substituted
fused heterocyeclic group, and

Rs is a lower alkyl;

Rs | is a hydrogen atom or a lower alkyl;
Re is a hydrogen atom or forms, together with Ry, a double bond;
Rq! .is a hydfogen atom, a hydroxy, a carboxy, an acyl, an
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al koxycar bonyl, an aryloxycarbdnyl or an aral kyl oxycarbaonyl; R err]

I3 a hydrogen atom an optionally substituted | ower al kyl or. an
optionally substituted | ower al koxycarbonyl; and R err] . is a
hydroxy, an optiona]] bstituted anino, an optionally :
stbstituted | ower B Ly subshityted) 3lkoxysarboptly @weptionally g kyl
an optionally subgijy r n ' . bstitute

ar al kyl oxy, ‘and aé% %ﬁntg%ggt ?fé:%&?/fig%gép#gtg:pg@%%m% ﬁgP%%]f#Ut%é) é#ﬂ%amoy(i,
phar maceuti cal coaposptionaldy substdboved arylIprycaAr®ONYLpPrAPicPLiEnaTIy
derivative of the fornul a (I'%: [err] wherein Ris a group of the
formula: [err] Substituted, aralkylogjearhanyl er a gﬂ°§Paﬂfeﬁh@n§Pr%Ula

hydr ocar bon, or a_&[q@ggres‘]ﬁggggﬁ%yi% is_ﬁng&ugn 8’r‘ly%ﬁ"or%t°ﬂ[ %‘?‘% ]Rs i@néjn Rl err]

is a |lower alkyl; a -hydrog is a
hydrogen atom R eptionally substdtatbydi®dsn ot ainoptibnal DX \subst coutaky, an

acyl, an al koxycarbonyl, a |l ower al kyl substituted by
al koxycar bonyl, alkoxycarbonyl, an aryloxycarbonyl or an aralkyloxycarbonyl;
Rs is a hydrogen atom, an optionally substituted lower alkyl or.

an optionally substituted lower alkoxycarbonyl; and
Rio is a hydroxy, an optidnally substituted amino, an optionally
substituted lower alkoxy, an optionally substituted lower
alkyl, an optionally substituted aryloxy or an optionally
substituted aralkylgxy; '
and a pharmaceutically acceptable salt thereof.
(5) The pharmaceutical composition of (4) above, comprising a propionic
acid derivative of the formula (I'): ‘

Re Re O
Rio
R ‘ (')
wherein R is a group of the formula:
Rs . .
| }éﬂ E
N
. R'
or
Rs
(S5
N
wherein
R'  is an aromatic hydrocarbon, or a fused heterocyelic group,



a | owner élkyl, a carbamoyl, a carbanbyl optionally substituted
by al koxyal kyl or acyl; an aryl oxycarbonyl, an aral kyl oxy-

carbonyl or a group of the formula -Y-R err] wherein Y is-NH or
an oxygen atomand R err] is an acyl, an al koxycarbonyl, an

afyl oxycarbonyl oPP8n aral kyl oxycarbonyl; R[err] is a hydrogen atom
or a | owergal kyl t y fituted by al koxycar bonyl ; and
Rlerr] RS S aghé rof%,agkffver aIkyI a carbanoyl, an al koxycar bonyl

an Rs am s afydrogehyatoayst it ut ed by acyl or |ower

al kyl-t hi ocar bonyl , a | ower al koxy, an aryloxy or an aral kyl oxy,
and a pﬁar maceut i éﬁl?yh%@gﬁﬂaﬂ@‘vsalt thereof. (6) The pharnmaceutical
conposi ki on of (4} .0 Y o] agh cid,rderjvative

whi ch |§ a nenberige éighggeﬁo%¥ eggﬁ dn3|é aﬁ'éébl sh '

2- nethoxycarbonylaBkbxwdé%bbﬁyBEténMowarD#EHMM séb@@fﬁuﬁ&ﬂ'b?télkﬁkbﬁbﬁbdﬂﬂl

propi oni ¢ acid, nethyl
2- car banoyl - 3- [ 4- leq;»,;rn@tlkyl,zamagh?momlomggrpaqmlh@gp}m pubstituted

Bera, ‘ot ny1 2 mePRoaRRAkYE o By 45 YRR AR | 8 Mk kRO ©

oxazol yl') et hoxy] peafvddyl opi angtdup of the formula -Y-Rs wherein Y is-NH-
N[ 3-[4-[ 2- (2- (benzot hi ophen- 2-yl ) -5-net hyl - oxazolylaethoxy phenyl] -

propi onyl Jurea, merh§h oxygen atom and Rs is an acyl, an alkoxyearbonyl, an
3-[4-[2-(5-net hyl - 2- ol r,opi onat e,

3- %4 %2 §5 nmet hgl E g%rbéngiaéﬂol%l %gwgﬁg%qﬁ?ogl onam de, net hyI
N-[ 3- [ 4Rp 2- (5- et hgl a Zhydrepeh- ﬁ&x%&ohﬂdﬁrh@lkipfwmbhally substituted by

propi onyl ] car bamat e,
S-net hyl - 3-[4-[ 2- esknmngnboaybhanyi 4- oxazolyI)ethoxy]phenyI]prop|onyI]
thlocarﬁgnate

2. car bRyl - 2. et A1 2 AYIFORY: (8. 4HeR, ALY Ly, &, Arbangyl, a0, ikoggarbonyl, an

phenyl ] pr opi oni c aﬁlﬁb dptibnBYly | SibkBYtuted by acyl or lower alkylthiocarbonyl
2-[4-[2-(5-net hyl - 2- phenyl - 4- oxazolyl)ethoxyf benzyl i dene] mal onat e,

tert-butyl net hyl. 2-langr-alkoxp: ran azyboxinar anoaeakiwlioxgt hoxy] benzyl ] -
mal onat e

4-12- (5% ?%Jﬁﬁﬁyﬁﬁﬁﬂ®&q§$;3xﬁﬁ?ﬁ%ﬁ%ﬁé?hﬁ&%ﬁtﬁgﬁfﬁ?ﬂhlonate, and a

phar macggl i Pid IphappGeAitilRal eahposditebROSS (4) or (5) above, comprising a
propionic acid derivative which is a member selected from the group
‘consisting of:
2-methoxycarbonyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl] -
propionic acid, | |

.'methyl 2- carbamoy1-3 [4- [2-(5—methyl-2-phenyl u-oxazolyl)ethoxy]phenyl]-
propionate,
2-[h-[2-(5-methyl-2-pheny1-4-oxazolyl)ethoxy]benzyl]malonic acid,
methyl 2-methoxycarbonylcarbamoyl-3-[4-[2-(5-methyl-2-phenyl-4-
oxazolyl)ethoxylphenyl]propionate,
N-[3-[4-[2-(2-(benzothiophen-2- yl)-5-methyl-h-oxazolyl)ethoxy]phenyl]—
'proplonyllurea,
methyl 3-[4-[2-(5-methyl- 2-phenyl h-oxazolyl)ethoxy]phenyl]propionate,
3-[4-[2- (5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl] propionamide,
methyl N-[3-[4-[2-( 5-methyl—2-phenyl -4~ oxazolyl)ethoxy]phenyl]-

'propionyl]carbamate,



(7) The pharmaceutical conposition of any one of (4) to (6) above, which is
a <t herapeuti c agent of diabetes. Each synbol used in the present
specification is defined as fol | ows. . The aromatic hydrocarbon is
exenmplified by aralky as phenyl phenyl , naphthyl and benzyl, wth
prief er ende é“jShYé- L}‘( pd?e ﬂ?rmﬂmlb@nf ¢nv3a#d°?saz@hbld|e§how kahengddpropipaylio
phenyl . ¥%§m§£§CyC|'C hydr ocarbon is exenplified by alicyclic

hydr ocar on aV|ng to 7 carbon atons, such as cycl opropyl, cyclobutyl,
cycl ope nzwarhameyw@méthyay@r M&YB—m@uq,llear-pw n—em&atyqt) ethéxy]-
cyclobutadle]ﬁ cycl opentenyl, cyclopentadi enyl, cycl ohexenyl,

cycl ohexBlgnst PFOPESQQQJﬁéﬁﬁenyI cycloheptadlenyl and the like, with

prefere cI 0 G | ohexyl .
Exanpl es %‘? hr\q%g%&g rocggﬁc%r(gu ggiﬁﬁ?&&ﬁ"@?%%%ﬁ%ﬁ@%focycI e and
aronatlcbéuﬁyiﬁaeugjmaldu@tb of which having, besides the carbon atom 1 to 3
hetero aton(s) which |s%?re) sel ected from nitrogen atom_ oxygen atom and.

sul fur atem-batyimethilo@rf8nk2+Grmebly}12-phenyl-i=oxapolyl ketbosplbenzyilide

thienyl, f rolyl, imdazolyl, pyrazolyl, thiazolyl, isothiazolyl,
oxazolyl #ﬁﬁé&%aggé oxadiazolyl thiadiazolyl triazonI pyridyl,

pyr azi nyaleﬁ&wll m—gznw-»memml@th@nyl-ud:@%myi)etdiotxbpBéﬁwmalehﬁwr anyl ,
dithiolyl, pyrrolidinyl, dithiadiazinyl, thiaziadiny nmor phol i nyl
oxadlnylandia @hanyaceqﬁﬁpei&muagneptpb;@wsaﬁtnyherqgﬂfanyl t hi opyranyl and the

l'i ke, mn Len Lven, 1o pyidnyl d r|n1 I, N
Excamol 650t e PPaRBAPRiELan D SRR TS, o e B T) Vo dBY sbdve,r whick'
6- menber £¢ NYHBEFYREIRS a@EnB FMikBet®d T Ocycles are fused, and a r| ng
wherein these heterocycles are fused with 4 to 6-nenbered aromatic

hydr ocar bon Eagl, syimbolofusedi im thev prneseriespdeif idationr bordefticed dsto 3
hetero a £%ﬂ§%) which is(are) selected fromnitrogen atom oxygen atom and
ak ¥mO¥Ss

sul fur the atom constituting the ring. Exanples thereof include
Fur of soxazol vine bFoEAL! RydFStatbon' 1L SRR PLGE By kel IYERAch! &k SR,
t hi enot hi azol yl, 1 m dazopyrazolyl, cyclopéentapyrazolyl, "pyrrolopyroly
cycl openbmhanadyl naph‘hl'mloahd dvgnz,yloxuﬁuamleﬁpmrm g} Ven e pheoyhzanmd| |,
t hi adi azpl o r|d| tr| zol ot n tri zoIo- yr|n1d|nyl

triazol o?ﬁfﬁp in§ F i?ﬁz?ﬁ Freggéz%vg yg , oxazol opyri di nyl ,

benzoovaO|)”ThetEle&HI&EYhy&FEEdebn ii“é%@ﬂb@ifféﬂWhﬁ‘Qlfﬁ@cllc h¥drocarbon
ben20|soth|azolyl benzot hi azol yl, pyrazol otriazinyl, pyrazol ot hi azi nyl

i m dazopyavizignl to plrdanplon @Wm;&,oksupbr rasigychoproppl, azmlqb)-ltwm ni dyl ,

' m daZOpXr'1opé%ty1py%fﬂloﬁ%x?f‘”éQeloReE%‘i nbggfopgépenyl eyclobutenyl,
cyclobutadienyl, cyclopentenyl, cyclopentadienyl cyclohexenyl
cyclohexadiethyl, cycloheptenyl, cycloheptadienyl and the like, with
preference given to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyi.

Examples of the heteroeyeclic group include 5 or 6-membered  |
heterocycle and aromatic heterocycle, both of which having, besides the
carbon atom, 1 ﬁo 3 hetero atom(s) which is(are) selected from nitrogen
atom, oxygen atom and sulfur atom, as the atom constituting the ring.
Examples thereof include thienmyl, furyl, pyrrolyl, imidazolyl,
pyrazolyl, thiazolyl; isothiazolyl, oxazolyl, isooxazolyl, oxadiazolyl,
thiadiazolyl, triazolyi, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
triadinyl, dithiazolyl, dioxoranyl, diﬁhiolyl, pyrrolidinyl, '
dithiadiazinyl, thiaziadinyl, morpholinyl, oxadinyl, thiazinyl,
pyperadinyl, piperidinyl, pyranyl, thiopyranyi and the like, with

_.9...



indazolyl,.benzooxathiolyl benzodi oxal yl, dithiolopyrimdinyl, benzo-
dist hi ol yl, i ndol ydi nyl, |ndonI I soi ndolyl, furopyrimdinyl, furo-
pyri di nyl, benzofuranyl -|sobenzofuranyl thlenopyra2|nyl t hi eno-
pyr|n1d|nyl thlenod|0x¥nyl thlenopyrldln benzothlenyl | sobenzo-
t Hi enyl pmgf@lrepeﬂt&fds@ilz ﬁypyrk%rwﬂ@pmmﬁ in?‘l‘d nye'rmédhmalzl adi nyI

ohzot i ozt mianftéd 0K e HERERRAdIDY beolt LGS Y 3318 pperetn 5

pyri daZ'diW'G—niéhibéﬁléH))HeltErdeiMes ornafdnatik, haterdRilb8Ydre TUSBAX Y -
benzoxat hi i nyl, benzodloxgﬂ benzodi t hiinyl, naphthylidinyl, 1so-

qui nol i nlgn‘mg qhanein righeseb g&gs ange fusedi widir dnpo 51mambﬁaat§rlaromatlc

h dol h b
oxasol y BYeeE PR -0, RIS AF o having:  BEstAdsS AR Shnhin, hBomr oo 3i ven
to benzojdieadyhtonm(s) ﬁﬁﬁéh iﬁ%ﬁfé) E@Tﬁﬁ%édhﬁEoﬁfﬁit&%@@ﬁraﬂﬂh CB& Séh HtOHE

constituting the group is to 6, preferably 1 to ower al kyl
is an aland sma:ﬁungatpnt.oas tlm tabomacomstibutiog the S‘pagt f |E>wmp§lesrethgz1e,of

Y il B e s gt s
1oy, Loy, et anel o bl g opfraien e cittopbivipiarorn | (o

butyl, ipyinelepyrekyl, bayylopenta&hnea!ﬁu3ﬁh;enothienwde pxaﬂﬁazeﬂopygazmmylto
met hyl ,

TR e IOl PN T
propi ony rfﬂl‘i Yhyl,; tr38R4iYEYdidik !I.erlyénzol??i'éfd(]!yl NgRas rifn 4
% é % 4 car bon

salicil I ke, w pre erence given to acyl
at ons, vﬁuaﬂmlnpye&dﬁth fbembdqxahoiyyl thiaeb&bpynﬁdapinmyJ thddzbhOyryl

peci .“%xn%';mliﬁiﬁsﬁ%ibae'n@f%ﬁ%a iy ngpsi o3IO 1ot PELRBAPEESRRL
X X XY,
hexy| oxyp A CABEN A1 A ARG EBER S KPLLPL SHkONYONMAa 1A 4 Car bon

at ons, ch as ne rop ut oxy 'ef erred
are netrpynazoébpyWQmunmdylerimﬂﬂﬂzopyriﬂmhyﬁgrpy:ﬂndpgrazdly&eabeazhtm$daﬂodyl,

SRR T A A R o AN TR 7,
and the Jléﬂiolyl, indAyaL KXY GHABRPY! 1s0iRE6TPL, PuedppyidTiiRgXY CALRRY!
pyridinyl,_benzofuranyl, isobenzofuranyl, thienopyrazinyl, thieno-
pyrimidinyl, thienodioxynyl, thienopyridinyl, benzothienyl, isobenzo-
'thienyl, cyclopentaoxazinyl, ecyclopentafuranyl, benzothiaziadinyl,
“benzotriazinyl, pyridooxadinyl, benzooxadinyl, pyrimidothiazinyl,
benzothiazinyl, pyrimidopyridazinyl, pyrimidopyrimidinyl, pyrido-
pyridazinyl, pyridopyrimidihyl, cinnolinyl, quinazolinyl, quinoxalinyl,
benzoxathiinyl, benzodioxynyl, benZodithiinyl,'naphthylidinyl, iso--
quinolinyl, quinolinyl, benzopyranyl, bénzothiopyranyl, chromanyl,
isochromanyl, indolinyl and the like, with pfeference given to benzo-
oxazolyl, benzoimidazolyl and benzothienyl, and particular preference
given to benzothienyl. .
The "lower" means that the number of carbon atoms coﬁstituting the
group is 1 to 6, preferably 1 to 4. |
- The lower alkyl is an alkyl having 1 to 6 carbon atoms, which is
specifiecally methyl, ethyl, propyl, isopropyl, butyl,'isobutyl, sec-



et hoxycar bonyl , propoxycarbonyl, isopropoxycarbonyl, but oxycar bonyl ,
tert-but oxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl and the I'ike.
Preferred are al koxycarbonyl having 2 to 5 carbon atons, such as

th bonyl, eth bonyl , ' bonyl , —but bonyl d
{ort - Uity dar BORRTOU T BRIV o} SORRRHG ) RIARRRFYL; GATIORPBEY borlFkand
tert-but 4Ll - gnd
of hoxy oA Dhagy £ eoRRLPAId ) kg, DELPERA BER, FR R e o A oy

napht hylcarpear Stons, whipheiy Ispepifidaily metityX,hethyke.propyl, Tisopropyl,
aral kyl oxycarbonyl is exemplified by benzyl oxycarbonyl and_the |ike.
The " opthuddas | {sakHs + seetbutydanad JartshubySutkitht BeTe Pref erence giyen

Exanp! eSS mELHOE. HehvAT g PBEPRYE" B PRuAE BReFertindl el Ry
propyl, duthyl and éthyl.butyl; lower al koxy such as nethoxy, ethoxy,

propoxy, butoxy, tert-butoxy, pentyloxy and hexyl oxy; hal ogen atom such as
fluorine at okhecaeyk iisespeaihicaldy exempldfiied Py Sarnel o Yhi tprepiepyho;

hydr oxy;, acyl ,such,as. fotny t vl [ , tyEVsl 41 SQBUE Wiyl
valeryl BuREEYby) %S‘?Pélgﬂfﬁéyﬂ%‘“te?&gylbééﬁ'%g'ggl ﬁ?%t&’p,!'g%‘f’&y g%%&&g’yl and
fornyl oxghe iiEéY'% pPEPEretRe glVen bt Meyl ohawinigs bt Wr Yla@lon adttbms,
benzoyl oxy; aral kyl oxy such as benzyl oxy, phenet hyl oxy and phenyl propyl oxy;

ner capt ®highk it exempldf hed byrdonpyl hiasetyld hyprapionybrans, bukysyl but yl t hi o,
| sobutyl thi oqand, tert-butylthigy,.amng; .al kylamg:n ch net hyl am.no,

et hyl am no, E 8p§?‘%ﬁ.ﬁ ﬁgg#%q% 8a§$%riwlﬁﬁd¥b{iﬂ &Igﬂfﬁ%ﬁ a&%ﬂﬁky%ﬁ?h Ssuch
as di metdhdoa i 8811 inRitAvke i dthox§| PErupox9 Betoxy,i SEPE-BUtory] nH@emqoxy,
di butyl am no; carbanoyl; al koxycarbonyl such as nethoxycarbonyl,

et hoxycdrexylpry andpdeydikeomith prefiareporygivaiobpl alkarywaeingohytio 4t ert -
but oxycar bonyl ent yl oxycarbqnyl and, hexyl oxycarbo oAl kyl phiocarbonyl
such as /¥ I?F‘%‘)Tﬁ:_’atsb'ﬁﬁy?'? "?f%ﬁhﬁé@” t§ hﬂXXOrB]F%HWI’; Q%%Wpﬁf}ﬁyﬁ?rts “_ft8ﬁ¥r;
sul fonylperersed f ﬁ@ﬁethéﬁ%|éﬂh@§?hﬁtﬁrﬁe§e-§w€&kya§nﬂﬁhébé preseRenpErde,

et hyl phosphonam de, propyl phosphonam de and i sopropyl phosphonam de;

met hy| ermediboxy; and kebbpgtosphol yl such as net hoxyphosphol yl ,

cuch a6 met nynéar e tEP Rl ey Y snaBBREt ReERERV R, PLoferiihd aafd”
tert-butgﬂésqugpyl; al kyl sul fonyl am no such as net hyl sul f onyl am no,
on

et hyl sul yl'am no, propyl sul fonyl am no, butyl sul fonyl am no and
tert-butyl suThengtakiiyloxyabs exemplikied by benzyloxy and the like.

The alkoxyéarbonyl is exemplified by methoxycarbonyl,
ethoxycarbonyl, prdpoxycarbonyl, isopropoxycarbonyl, butoxyearbonyl,
tert-Butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl and the like.
Preferred are alkoxycarbonyl having 2 to 5 carbon atoms, such as
methoxycarbonyl, ethoxyéarbonyl, propoxycarbonyl, butoxycarbonyl and
tert-butoxycarbonyl. Preferred are methoxycarbonyl, ethoxycarbonyl and
tert-butdxycarbonyl and particularly preferred are methoxycarbonyl and
ethoxycarbonyl. | '

The aryloxycarbonyl is exemplified by phenoxyecarbonyl,
naphthyloxycarbonyl, biphenyloxycarbonyl and the like.

'The aralkyloxycarbonyl is exemplified by benzyloxycarbonyl and the
like. ' '

" The "optionally substituted" means optidnal substitution with 1 to-

3 substituents wherein said substituents may.be'the same or different. .



The optionally substituted substituent at Rlerr] is preferably |ower alkyl,
acyl, carbanoyl and alkoxycarbonyl, and the optionally substituted
substituent at Rlerr]' is preferably |ower alkyl, acyl, carbanDyI and

al koxycarb optionall subsgﬂéuted substituent at Rlerr] is

Th
pf ef er ab F?md%k’ycgh ohstifuent dacdpde dlenery alkpk Such: as mebbyds t elhl at

f \o
AR %,O%ﬁshyaﬁ&’wrtaufwl, q6kbr LHATBn o FOLNGH,PBBHbxFY

ph?r rracpﬁbpﬁq) i mut?xypttadﬁtebawxy,gpgnbylaw and hexyjoxy; i halopens atemtnichc
salt with the nove ropi.Qni ¢ aci erivative, of the ahove formula (I).
Exanpleéstf%#Q§§PelﬁEéth?diPRéP? ghoma| bropine atem and dgdingnatems E}ﬁFOR

Dol o ot iafd) nydRokf AGRULR 4F Rimi, (RoctiT) BodRAPEY MibyRRL D
sal t, tﬁsewwr?nbneaséwl benzey e naphthoyli,ctrioyl wakdt salicploydiexyyioryne

salt and N, N enzyl et hyl enedi am ne salt; amno acid salts_such as |ysine
salt ansugh asifesmyloxy, Aeetyhexy,i PEOPionyloxy, (bUEEHLO¥E, (HROLMENEYIEHY o be

oo o IO R ) o 85 B8y penoth§idly ana | hereln F
. phenylpropyloxy; mercapto; alkylthio such as methylthio, ethylthio,
propylthio, butylthio, isobutylthio and tert-butylthio; amino;
alkylamino such as methylamino, ethylamino, propylamino, isopropylamino
and butylémind; dialkylamino such as dimethylamino, diethylamino,
dipropylémino, diisopropylamino and dibutylamino; carbamoyl;
alkoxycarbonyl such as methoxycarbonyl, ethoxyecarbonyl,
ﬁropoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, tert-
Butoxycarbonyl, pentyloxycarbonyl and hexyloxycarbonyl;
‘alkylthiocarbonyl such as methylthiocarbonyl; amide; trifluoromethyl;
phospholyl; sulfonyl; sulfonyloxy; sulfamoyl; alkylphosphonamide such
aé methylphosphonamide. ethylphosphonamide, propylphosphonamide and
'isoprobylphosphonamide; methylenedioxy; alkoxyphospholyl such as
methoxyphospholyl ethoxyphospholyl, propoxyphospholyl and
1sopropoxyphospholyl, alkylsulfonyl such as methylsulfonyl,
'ethylsulfonyl propylsulfonyl, butylsulfonyl and tert- butylsulfonyl,
alkylsulfonylamino such as methylsulfonylamino, ethylsulfonylamino,
'propylsulfonylamino, butylsulfonylamino and tert-butylsulfonylamino; and
the like.

The optionally substituted substituent at R1 is preferably lower
alkyl, acyl, carbamoyl and alkoxycarbonyl, and the optionally
substituted substituent at Rs' is preferably lower alkyl, aeyl,
carbamoyl and alkoxycarbonyl. The'optionally substituted substituent at
R;-is préferably alkoxycarbonyl, and the optionally substituted
substituent at Rio is preferably lower alkyl, acjl, carbamoyi,

alkoxycarbonyl and alkylthiocarbonyl.

-12-



wherein R is an optionally substituted aromatic hydrocarbon, an
optionally substituted alicyclic hydrocarbon, an optionally substituted
het erocyclic group or an optionally substituted fused heterocyclic group,

and Rlerr] s a, ower alkyl; err is hydrogen atom or a | ower al kyl;

mrorr] ) e Phaliabeticatiu bicennanle’ Salkmia, ba,ahy RS Longidsoit farms
err]’ hi r ; qr acyle, a ionally

151 nontoRi SBIETRIRN (HEOYAL BSHREHLG R e HvarenaY en BpdPR | Ul e

| ower formulal(dyl., Exampiliesobhergofsineludeitaikatarmebalylsalts Qieh a8asddium

oxycar bBAVF 9 FOSHSRRILalks FUFING Sacth BOCAL FAHE suchias 'm:'algaesium
cupect SPEE AR SRIELM S ahETtlnl SBNEE dredh®d BE el ARG mcrr)

is a hydrbgethyliamineasalint itonethglaminet s418 egykodbie ¥al¥| Plecdine salt,
optional |y substituted | ower alﬁﬁéécarbonyl; and Rlerr] is a hydroxy, an

opt i onaftGyelphaxydaniee Saltoand rdébensxlethylenedigninetsaldd poire

al koxy, i Lyt r . . n.opti.onal |'y

substi ta?%%"%ly o%&c{)réyaﬁ'%tg%[‘?o%q ;%Wgu%‘g]mih?eﬁalt’ and Sﬁgl Oxy has
superior hypiig deelvative i(hereiwaftteroto thelawferred iton agndervatigbulIf)r the
prophyl axi s, and treatgqﬂ:(ﬁ di abetes nellitus and hyperlipem a, and for
the prophybbsiforanlartEr) oscl erosis. Wien the derivative (1') and
pharmaceutically acceptable salts .thereof are used as pharnmaceuti cal
preparations, they are generally adniﬁadﬂgthopharnacologicalIy accept abl e
carrier, excipients, diluents, extendgfs, [di sjyntegrators, stabilizers,
preservatives, buffering agent sz L8Ls7 8 ltics, col ori ngs,

sweet eners, thickners, flavorg biliz¢rs and other additives such as
wat er, veget gple oil_~al cohol $ as ethanol and benzyl (glyohol, _
pol yet hyl ene gryﬁxrf,aqup'o R aCet at e, ggel atin, |actose, carbohydrate
such as starch, gnesium stearate, talc, lanoline, petrolatumand the |ike
and prepared intoRkablets, pills, powders, granules, suppositories,

i njections, eye drops, liquids, capsules, troches, aerosols, elixils,
suspenshbergirenul si ons, syrups and the like, and administered orally or

gg;gghﬁgally.jlpg gggﬁi\g?’%ﬁg f%?%ﬂI%‘”g on the ki.nd and degree of.dlseases,

' :3%}

or

Rs

[

N

wherein R' is an optionally substituted aromatic hydrocarbon, an
-optionally substituted alieyclic hydrocarbon, an optionally substituted
heterocyclic group or an optionally substituted fused heterocycliec group,
and Rs is a lower aikyl;

Ra is a hydrogen atom qr a lower alkyl;
R¢  is a hydrogen atom_or forms, together with Rs, a double bond;

Rq' is a hydrogen atom, a hydroxy, a carboxy, an acyl, an optionally

-13 -



to be adm nistered and adm nistration route, age, sex and body wei ght of
patients, and the Iike In the case of oral adm nistration, the daily dose
of the derivative (1') is generally 0.01-1000 ng, particularly 0. 05- 100 ng,

f I
dg;i Sgt ?Sg E' )ﬁubgf:.iwgef al \6%(':&\1/ eboghir eérp aofp 1ona y su&:gge{ te% 8wgfhe

above-nmention | r ' X e

Rlerr], R[errfﬂk&g Rny[llé %tigpgljé,\fsf gal}bfs}:ng%tea&g&?gﬁé%?@w ?hdééi n R[err]

is ?I Iéoxycar bcsngblstahultﬁ arylbyyecarbonydi can optéondliys snbsti’mbd aratkyl~

I pcl udes hydrates t sol vat es .t he eth nol d. organic

?ol vent which qucae lﬂreaagr%l‘ppl‘?grﬁlé efﬁmi'iF Pr ot ?rejd"r% liﬁgﬁﬁlﬁ'r eof
e.g., pi val oy, y t I I

bot Pve et abol TVEER: %%‘?@a‘*?“ BP 1< orti BRGR ShBRY el by T opIbRELLENC

thebpresaﬂt | raubstibuted el kdrycartanyd, (ayloxycanbonyl mnrara&hm&unycarbonyl

_ carbon en it ha ne asynmetric rbon,. a re.optically actiye
compoun&? a nid& &rgy&’ﬂﬁ%ﬁ tom, AR 9B§ Bﬁ‘é]tlrlyprsﬁsﬁﬁ:’ttr"&?,d g?“é' ra;i‘!xa?’é an

exi sts; and wQﬁ& rg¥mg' ns ticall ure

di ast ereoner cig?‘rg?gft \g%gg fggg_g nat1 o xkﬁ?ﬁgérrgﬁr gﬁgpa m'xtﬁrg in an

opt i onaR, pr opds iaohyéraexst, aal bp’oionaflttyhsdbﬂ'dltwtédmanmhe smmﬂmhalhye

present inventiogn. Hydrates are_al so enconpassed. As is: dent from the

fst Ir :JC'[ ur eh theSUd?éftFt'éWd/eh@P}’ alkexyocan epfignaliy. Wltﬁtﬁ%ﬂ@ﬂeﬁmwlal S0
can be synt hedtlo aatooiatly FEsELFRER sbPIAY of"sn opeighdfLf FnkBibieed )

producti on neuhggkgno*@e conmpounds of the present |nvent|on i s not I|n1ted
to those exenplified bel ow. Producton nethod en_a conmpound wherein

Rl err] hescaupsnipr bypeghysemic samishon: aﬂ«éd'lsaqqlénifé%m%ﬁytiw anek isnuseiul
SUbSt't¥ ?dtﬁ§”ﬂ¥%$3¥iaif%(yﬁﬁ'Ef@htﬂgﬁ% of diabetes mellitus -and hyperllpemla,

and for the prophylaxis of arteriosclerosis. When the derivative (I')

and pharmaceutically acceptable salts thereof are used as pharmaceutical _
preparations, they are generally admixed with pharmacologically
acceptable carfier, excipients, diluents, extenders, disintegrators,
stabilizers, preservatives, buffering agents, emulsifiers, aromatiés,
colorings, sweeteners, thickners, flavors, solubilizers an& other
..additives'Such as watef, vegetable o0il, alcohols such as ethanol and
benzyl'alcohol, polYethylene glycol, glycerol triacetate, gelatin,
lactose, carbohydrate such as starch, magnesium stearate,.talc,
lanoline, ﬁetrolatum and the like and prepared into tablets, pills,
powders, granules, suppositories, injections, eye drops, liquids,
capsules, troches, aerosols, élixils, suspensions, emulsions, syrups and
the like, and administered orally or parenterally.
The dose varies depending on the kind and degree of diseases, compound
‘to be administered and administration route, age,'sex and body weight
of patients, and ﬁhe like. In the case of oral administration, the |
daily dose of the derivative (I') is generally 0.01-1000 mg,
particularly 0.05-100 mg, for an adult. .
The derivative (hereinafter to be referred to as derivative (I)) of



~conpound can be produced by the follow ng nethod.
-1 5- [err]

the above-mentioned formula (I)

Re R 0

_ Rio

: (I
.R',

R
\\\T//”\\\O
Ra |
wherein R, Rs, Rs, R7, Ry and Ryo are as defined above, provided that
when R7 is élkoxycarbonyl and Ry is hydrogeh atom, Rio is not lower
alkoxy, includes hydrates thereof, solvates thereof (e.g., ethanol and
- organic solvént which i; aqceptable as a pharmaceutiéal product),
prodrug thereof (e.g., pivaiojlméthyl.ester and 1-(ethoxycargonyi-
oxy)ethyl ester) and active metabolites thereof, all of which are
encompassed in the scope of the present invention. The derivative (I)
has one or more asymmetric carbon. When it has one asymmetric carbon,
a pure optically active compound, a mixture thereof in an optional
proportion, or a racemate exists; and when it has two or more
asymmetric carbons, optically pure diastereomer, lacemate thereof, a
combination thereof and a mixture in an optional proportion exist, all
of which fall within the scope of the presenﬁ invenfion. Hydrates are
also encompassed. As is evident from the structure, the derivative (I)
can occur as a keto-enol tautomer which also falls within the scope of
the presént invention. o
The derivative (I) can be synthesized by the following method. It
is needless to say'that the production method of the compounds of the
present invention is not limited to those exemplified below.
Producton method A

When a compound whefein Rq'is carboxy, optionaily substituted

alkoxycarbonyl or optionally substituted carbamoyl is desired, the

compound can be produced by the following method. -



-1 6- [err]

o ‘ | ~_CHO |
. . CORy '
- +
: R\‘/\ /©/ <COR||"

0
Re . (a) ] ) (b)
| - (Step a) |
: " _CORit'
I
. . (e)
R CORy 1"
Ra
~ (Step b)
Re1 |
. . COOR+ 4
- R \(\0 ' COOR1 1 _ - -
Ry } (Step 2)
Re2
_ COORi1
(2)
R ‘5~1/’/~\\\o COOR: 1
- ] | (Step 1) |
R \ (Step 3)
(Step 5) : Rs |
R\(\O . O cooH
Ra _ l (Step ¥)
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wherein Rerr], is |ower alkyl, benzyl or phenyl, Rerr]' is |ower alkyl,

benzyl, phenyl, |ower al koxy, benzyl oxy, phenoxy or optionally
-1 7- '
Ro
. " COOR 4
R (4)
\(\0 - COR: 2
R . _
. ' " (Step 6)
_ ' ' Re
COOH
R .~ (5)
\'/\0 COR: 2
R '
(Step T)
Ry
_ CORi2
\|/\0 COR, 2
Ra
Re:
COOR1 4
R | (1)
\(\o - COOR1 ¢ -
Rs o '
(Step 8)
| : Ro
: COR; 2
R | (6)
\'/\0 COR| \

Rs

‘wherein Ry is lower alkyl,.benzyi'or phenyl, Ry{' is lower alkyl,

benzyl, phenyl, lower alkoxy, benzyloxy, phenoxy or optionally
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18 substituted amno, Rerr] is optionally substituted am no, lower alkyl,

benzyl or phenyl, R err] is hydroge = fower al kyl and R
Rlerr], and R err] are as defined a_o.lyés.)rg . BEEN Conmpound (c) can be

synt hesi zed by refl uxi ng _under heat ilng ols a d (b
EYB}hesﬁﬂbﬁtkﬁﬂﬁgﬂdﬁﬁan()ﬁihelﬁfﬁﬂﬁiQ - ‘ -‘5'Bée%g§F%h%lEM%xanined
ubl i cati / X988, qr w%‘y 8%@51!1 I,n didlra hpas
prperld%ﬁﬁ%ﬁ?&%é%ggé§%f§%drég ? on1§ée I'C hg§ gﬁglplpe%¥ :%EM@anh$§’
sytem gt hyh&mdiagenagideditdedcebates and ammoni um acetate in an organic

sol vent such. as tol uene and benzene while renpving water fromthe system
Whi | e t i8tepaakion conditions such as tenperature and tinme vary dependi ng

on the kind Qf starti s t : '

proceeds 11 iR LAD S BB SpnetiRs R8s B et BRLACTRUEE MERARETRY
for sevepapodtifeeall 8hd otb)t @yathesidednaosordingt ep the methodadyxewdded 19n can
be synt hesl zed by reacting conpound_(cg i n an orgﬁgic&% Ivenagéﬁc as

e o o o o Hheioph wo b

cat al ysST0E 1F RetayREarirh 35, Bupdintluf el pPledsiBHhbon Hrefictseid

at mosphehd #f pdrddTnbeiREAisUstew, Wthglehédidntdnian ditcetate md amméosi 1
Cowpoun% ?3§'%an be synthesizgd b digsolving conmpound (1) in an orgaﬁgg )

Eol venlt asetatesimlapohpganice sglvenktsughons taluensl andrhepzene whid@or opanol |

utanol and ethyl ene glycal); ethers (e.g., diethyl ether, tetrahydrofuran,
di gl yme FeRo}LRg d&?&ﬁé’ gﬁé" %}Jf ﬁyﬁg‘?nﬁoxyet hane); aromatic hydrocarbons (e.g.,
benzene, tol WD thiel ORI BoRdLt PanseBaeh A iteapardtutenund osiaebeasy(e. 9.,

chl orof orm or onet hane, 1,2-diph|oroethane, carbon tetrachl ori de and
t et r achldeperdimg@n thet kirsk ofestartingecompound andt s venthytha seaeéion

A TN TR R g e

diSU|fi<H§FePYﬁé i, #BF several dozen minutes to several hours. 19
hexanet hyl" phosphotTi am de, or an inorganic solvent (e.g., water),.or a

m xt ur e (Stepeb] and addi ng an equi val ent of a base such as sodi um
Compound (1) can be synthesized by reacting compound (c) in an

organic solvent such as methanol, ethanol, propanol, isopropanol,
tetrahydrofuran, dioxane, dichloromethane and acetic acid, or a mixed
solvent thereof, using a catalyst such as palladium carbon and palladium
black under a hydrogen atmosphere at room temperature to under heating
for several hours. |

(Step 1)

Compound (3) can.be synthesized by dissolving compound (1) in an
organic solvent such as alcohols (e.g., methanol, ethanol, propanol,
isopropanol, butanol and ethylene glycol); ethers'(e.g;, diethyl ether,
tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-dimethoxyethane);
aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and
xylene); halogenated hydrocarbons (e.g., chlorpform, dichloromethane,
1,2-dichloroethane, 6afbon tetrachloride and tetrachloroethéne); ketones
(e.g., acetone and methyl ethyl ketone); hydrocarbons (e.g., n-hexane
and cyclohexane); aprotic polar solvents (ng., N,N-dimethylformamide);

acetonitrile; dimethyl sulfoxide; carbon disulfide; pyridine; and

- 18 - " This Sheet Has Been Re[ilaced




hydr oxi de, pot assi um hydroxi de, |i{hium:bhydroxide~—sari um hydroxide, sodi um
carbonate and potassi um carbonate. | THIS SHEET &ASHBEENehcti on conditi ons such
as tenperature and tine vary dependli ng cmgmymgmlnd of starting conpound and
sol vent, the reaction generally pré&eseeds—romrre=tooling to under heating,
pf ef er abeyamethylc phosphptrdamiden tanmpar rerganicosolvands 4B. &i nader) o e \®er al

Conpounttiiyre TrEReft and adgtRRCA Sobpatdlt 87 BOPSCIUER g ledilg” V' "0
et hanol py af&pmol otSEPNAP Aaroxiyd, auwthmd h«gabukiadae ®ay ceh )hydrokeas, (e. 9.,
di.et hyl ether Prah dr of ur an, dlgly 4°di oxane and

1, 2-di nsodnwye:arbnaateaanm@ptesw @aabmtse (e.g., benzene, toluene,
ni trobenzene_ and | ene) :, .hal oge ed hydr,ocar ons ar of or
di chl or orret ?X 8Po§8‘ﬁ ong $Ydh atse? ?ﬁ(%“?ﬂea%‘ﬂcr'me var
tet rachh ihg%h tKé‘tmﬂs of Csthrtif Sfffouad afiBt &llvet Vihe&k $e@B81on

hydrocar , Nh-hexané and cyc?ohexane) aprotic polar sol vents
(e.g. @ehbrlalht Ipybf:eedmrﬁr@m) ;.cemm:tod.nngrto e;ndernheai;nlngsupreﬁanﬁlycécmn

dISU|fIde ridine; d hex t hy, hos tri,a or__an_ijioyganic
sol vent °(’8 g to,rapm %BE Jjﬂrps% ’Eﬁ m&ﬂﬁ?@ to égﬁ?ﬁgrﬁ{c'%ﬁﬁg agent
such as |un1d||sopropylan1ne sodi um hydri de and potassi um car bonat e,

and then reacting the resulting mixture with hal ogenated al kyl such as
met hyl i(8deple2)and et hyl iodide, or hal ogenated acetate such as ethyl

e vary deCRRRauAg 68 (A REn@YERK wkiged b, d33TviE Saabeund 0 i ar”
reacti O]&s&ggﬂfé aédmeﬂﬁ%f‘a#%sf Gog Ky %r%]c, tnetuaﬁei haahhay, ﬁrgggﬁafbl y

-80[err 0 room-tenperature, or sever m nutes to sever al en hours.
(St eph33.50pr01ﬁlm1| qubgtélgjl @and bbAhmmeS hgiyaald ;bethebs c@.igng ctm‘hirmlggtha), E:I 0
a nethod simlar to Production t e oun
(4) cantﬁéréﬁﬂﬁqﬂ§§rééd Qﬁgkﬂm§so]v47ﬂ} géﬁ%dﬂﬁh10§fd¥éé%¥H§¥Féﬂﬂﬂqg’solUgnt
such as 5 BH ?d?ﬁ' H}&{Q)(E ?;ﬁ?zgﬁgra{}%i e%“rﬁf’brd%bﬂ%ﬁ@’anh 4- di oxane

and 1, 2- aro rocar pons . 9., enzene t ol uene,
nltr(Dbeayeéﬂerwuha&¢gensﬁedIhguogeamhunt m;dgcuxnhnonef¢nm,gd;cblmnnmethane,

dlchloronethane - di chl or get hane, rbon tetr | ori_de and
tetrachl o?oé%%?é}’ethél’%f Larben tat rﬁ@!‘ﬁ??’-%‘c ge @Pﬁ??&ﬁ’@[)at ketones
ketones (e,9. . s ioh8NEnd HbtHyL ¥thyfl Kekone); hydrocarbons (e.g., n-hexane

and cyclohexane); aprotic polar solvents (e.g., N,N-dimethylformamide);

acetonitrile; dimethyl sulfoxide; carbon disulfide; pyridine; and
hexamethyl phosphotriamide, or an inorganic solvent (e.g., water and
hydrochloric acid), adding a deprotonizing agent such as lithium
diisoprdpylamine, sodium hydride, sodium alkoxide and potas;ium
carbonate, and then reacting the resulting mixture with halogenated
alkyl such as methyl iodide and ethyl iodide, or halogenated acetate
such as ethyl bromoacetate.

While the reaction conditions such as temperature and time vary
depending on the kind of starting compound and solvent, the reaction
generally proceeds from -80°C to under heating, preferably -80°C to
room temperature, for several minutes to several dozen hours.

(Step 3) h
~ Compound (3) ean be synthesized by subjecting compound (2) to a

[ —
method similar to Production A, Step 1).
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ket one); hydrocarbons (e.g., n-hexane and cycl ohexane); aprotic polar
solvents (e.g., N Ndinethylformamde); acetonitrile; dinmethyl sulfoxide;
carbon disul fide; piperidine; and hexanethyl phosphotriam de, or w thout
sol vent, addi hal ogenati ng agent such as thionyl chloride, oxalyl
chloridéﬁtSEoEﬁorus trichloride and phophorus pentachl oride, and, where

e anycl of o PSR (35 200k b Sl A Do SRl Pnd Sefoowth 3 mcha |
hydr ocardyreagi ¢ esglvenbesdeh Bl | r@lamgen ﬁﬂﬁ)" enat ed
hzdr ocardggngl%e.%v:enchl or o?gr' E}ﬁh%hieéc]ﬁforggrret hangjs gugqul ?ﬁ}:or oedtrr?gggigg’car bon

t et r achlddglywe anld k-diexane @nded nardimetboxyethane) . aramatligl hydrcarbonsd

t hyl tate); t d nethyl e hyl ket :
bydr ocarBoRe: (terzensh “ahiert, nffrAiEeRE i K enst Rl 0geBAtat, vent s
(e.9., MyMroeareundy (Eog "prEhietof &6t ARbhlbddhietdhAE] hb’,!zaaﬂélgfhgidé%haﬁé‘! bon

di sul fide; piperidine; and hexanet hyl phosphoric triam de, and reacting the
resul ti e@robrt tetsraghloride @nds tetranhilarcethang) ; cestenrsmisach lasamethyky! ami ne

e.g., aqueouys nefh I ne .and di net hyl am ne), agcetam de, al cohols_such as
Vot PanoRetERES AN BERTT AiaeaRe, elanat fE e arabie dragaefiy Sthitni | o ¢ ne
reactio Vi 506b egper ' pendi 0 ki nd
o ot o e oy (EeR P sking hd CTE LR i M OBl 8C

to undewsolgents de.gr ef ¥yNrdipmetbylfarmapide) u raeetonitridie; hdbhetiyl for several
(Ti 2 g EF\S; é@fgfa’?ﬁé ;g'llcagﬁéﬁ n@i&?\iﬁ@e 5 Meéliéfx{en;ataln\é elllg:éamceci):r}{?g ugtgos(p%)otlris. amide,(Q-

as et her, ' . di di nd
1% mer eyt Sotvei, Seathe AATdgBRUE dadhy ol X thiofiyl bRYGfad,

ni t r obeoxaibyl sl aride nephophalrog etriichdohidy andr phophdraisgpentddnliopiaem
' t hane, carbon tetrachl oride and

di chl orongt hane, 1, 2-di chl orq
t et rach/®® oe'l?lFPJr?e)“,ecéﬁ%Ws §8(éh“%1sa"nﬁf g9nic sedyent suehopp ethars: 4ees.

hydr ocar, 8P Ly C ek; ' so0l vent s
(e.g., ﬁ?ﬁ?@%ﬂ?ﬂ@mm e); ac%%/'oh??ri | e, hd?ang{%qn%sgﬁ#gfxﬁ%e; car bon

di sul f i démephgeyettiane); ardmatiengtdrocphbaphdiel. g. | rbenzdetde, tollienehase (e. g.,
sodi um hydr ogencar bonat e). and t hen hal pgenated al kyl such as nethyl i odide
and et hﬁ{gr‘a Rene,an a?f!z}ggﬁii diplagenated furagankans (e ggi rhlgrotorm,

L 0P USSR afdc 25 ABEIYLogthREY o Withachlorldf {1 resctior
tetrachloroethane); esters (e.g., methyl acetate and ethyl acetate);
ketones (e.g., acetone and methyl ethyl ketone); hydrocarbons (e.g., n-
hexane and cyclohexane); aprotic polar solvents (e.g., N,N-
dimethylformamide); acetonitrile; dimethyl sulfoxide; carbon disulfide;
piperidine; and hexamethylphosphoric triamide, and reacting the
resulting mixture with aqueous ammonié, methyl carbamate, urea,
alkylamine (e;g.,-aqueous methylamine and dimethylamine), acetamide,
alcohols such as methanol, ethanol and isopropanol or other nucleating
agent. _

While the reaction conditions such as temperature and time vary
depending on the kind of starting compound and soivent, the reaction
generally proceeds from -78°C to under heating, preferably room
temperature to under heating, for several minutes to several dozen
hours.

Alternatively, compound (3) is dissolved in an organic solvent such



depending on the kind of starting conpound and sol vent, the reaction
general ly proceeds from-78C to under heating, preferably roomtenperature
to under heating, for several mnutes to several dozen hours.

Al ternatively, conpound (3) is reacted with a nucl eophilic agent such as a
base (eag.ethens fet By} adietby)rethers) tatmahydrefuran dpileNQhén&'Qimn%mol

d eth 1) 1n,.eth . g. . diethyl h t et dr of di gl ,
174 ai ogife! riineshoyede) e wemt i chuliacak BhpE U B nohdhen®s Y benzene.
{ ol uene ¢oliLAODGHI1FBBeREhex kha "EYlend) | CRETHRHSRALEY iydrdbarsnd (elg. ,

chl orof orm dichloronethane, 1,2-dichloroethane, carbon tetrachlorlge and
t et r achlchloeoforms) dieblaramethsne asl ,2ctdhghlanoethane avarbonytetraeghdonide

(5 i EebackporaeHiRiRS, SEfeid RS R ELSele bR o Hhertey
sul f oxi ﬂﬁﬂ?gﬁ%hsd'(éy I Q#heﬁgﬁé dnde ey loHuRaABY| harioteePperdrc solvantsle,

using N ohexyT-" carbodi1 mde or water sol uble carbodiimde
hydr ochl(er gde MN-dimebhylfdrmgmide)yt acabdnititileg, dimethydesulioxideshoarban ng

agent such as nol ecul ar . si eves ,4A powder A, sim.lar ,reactjon, can be
carri ed ddsulbidejs pigesiding: apd Q@%n\\ggﬁﬂ%hﬁph%?'ﬁowaim&dﬁcﬁﬂ 8,bAses

. correspqnding Jve h h Bb &4 e

X hy drogg”b hto%ﬁlél\glopﬁgé e‘rrs(cfirﬂona%) %HE OpetH hah B endtedeal vyl Qﬂx_@hzasl_

22 aci d mathyt tudidlenmanddethyld iedigelr iotehalogenatikd| bertzyd swelrtasomensylii ti ons

h t t dti d di h ind of starti
Compoundodhts S toBeTAkEd PHEEYL PGt aF PSR PR HEORIER cr 1 to
d heati ngy, t t ' I
mnut s Lo AT EREanh A BohFIIES fich 4 ¥uBendtids) SR Lite VEYF ©

synt hesigepenbinglicis thei kind @fpstartinp) compgutid iandasolrepdni the ateaetiosuch as
al cohols (e.g., nethanal, ethangl pr opanel , i,sopro aqpl, Putanol and
et hyl engegeyably :proeesds £xamh PG P AnderNeatingnprefexahly TRAM hy| et her,

tetrahyqr %Fqg{'%gbxéed Et%lbﬁﬂﬁer e tiﬂ%oxfad}e sBVrd2 mifEES .wléﬁwﬁﬁe??&oz@ﬁomat i C

hydr ocar e€nzeéne, tol okne, nrtrobenzene and xyle hal ogenat ed
hydrocamjeapg. (e. 9., chloroform dichl oronethane, 1, 2-dichloroethane, carbon
tetrachl oride and tetrachl oroet hang). esters, (e.g,, nethyl acetate an
et hyl acet at A}ternatively, compound f?) is reacted_wgth a nué&eop ilic agen
such as a base (e.g., 4-dimethylaminopyridine) and alcohols (e.g.,
phenol, ﬁethanol and ethanol) in ethers (e.g., diethyl ether,
tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-dimethoxyethane);
aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and
xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane,
1,2-dichloroethane, carbon tetrachloride and tetrachloroethane); esters
such as methyl acetate and ethyl acetate; hydrocarbons (e.g., n-hexane
and cyclohexane); aprotic polar solvents (é.g., N,N-dimethylformamide);
methylene chloride; acetonitrile; dimethyl sulfoxide; carbon disulfide;
pyridine; or hexamethylphosphoric triamide, using N,N'-dicyclohexyl-
carbodiimide or water soluble carbodiimide hydfochloride as a condensing
agent, and adding, as necessary, dehydrating agent ;uch as molecular
: sieves 4A pouder. ' '
A similar reaction can be carried out by using a reactive
derivative of carboxylic acid, such as corresponding active ester
'(é.g., N—hydfoxysuccinimide ester and N-hydroxybenzotriazoi ester),



ketones (e.g., acetone and nethyl ethyl ket ﬁﬁ%’ H wﬂﬁﬁpﬁ?p; (e.g., n-
Ebih

hexane and cycl ohexane); aprotic polar sol\ !

di met hyl f or manmi de); acetonitrile; dinmethyl lsulfo CED. ) han di sul fi de;
pyri di ne; and hexanet hyl-phosphoric triam de; or water, or w thout solvent,
and r eacacidy azideren 4 tmixgdnécidiashgdridesqueous ammoni a, ani ne such as

| kyl ! t hyl ! d di t hyl i h
el oonhi 1 i o Wy, B SedeyTEh (el REd ek’ BE | eantTeRike HndOkTve vt ur o
and ti rredaﬁédaﬂgpgmw kIRdL GF Hading ﬁu@bhhagaﬁ@@aqveﬁt,a%esgéé{gﬁon the

reacti on genera proceeds fromO[err] C to under heating, pretrer y room
t enper at genenallynproceedst £ngn fT8°Csbocundermheat ing,t preferatdly doamn hours.

St 6 d (5 t hesi b bj ecti d (4) t
& et ho temnAmebirE ot prigtiek: Rt ide of B Soveral mintes B3 sorpl Sotbund (4)
is di ssogy@sk.in an organic solvent such as alcohols (e.g., nethanol,

et hanol , propanol, isopropanol, butanol and ethylene glycol); ethers (e.qg.,
di et hyl €Step 5)t et rahyrof uran di gl yne, 1, 4-di oxane and

1, 2-di nmet hoxyet hane);,,aromatjc h ocarb e.g., .benzene, toluene an

r ey hor emRaned (BB cbe Ethestied By SsfemRedromangnt] ke 15
1, 2-di ch t I b t et t ; t

such ng HECRE OPRARIe SIRAL SciRAY eI el £ | HRNIRGE, @ShoL TN 10 |

et hyl kepxopanollyiisemmopanod, (butanolnandethydens dglyeoldheammon)ia-epitdining .

pol ar solvents (e.g., N, N dinethylformam de); acetonitrile; dinetgymc
i

sul f oxi delcahalsy| athers, {engn, A i gethen, rc)etmyc&?@famhﬁigﬁmh

triam de; ' ci th_ ' hd,, LnQr ' uchy.as, . wat er,
o a i PR, 8nd°t [ et RERISthaTE) { pitingk O HRCEATBNE e, L il 0L
pr esenceteluene;ahbtycienzenl and pgllead) yrhalagbnated hydirocaprbonisdée ggd, Raney

ni ckel . Wi le the reactjon cogditions such as tenperature and tine

vary depehnnodosh, tdkchdorauethanes iy dgdicidpsasthane sarbemitetraghlenide on

eneral | I c ' nd t r I .
tg enper at %‘%‘g c%?ggg]éélrﬁyta ﬁ%%}’ O%é{rei}ge\k/%r%'l’ %E%msdﬁaggvgileiﬁg%r%%te «gb
7) keromesnde(§), coetbresamd imethgt cetihyls kot o) ;nhydrocbots(be.4.9 a-

method simlar tQ Production A Step ound (6) can be

4). (Stgg 8) : quP
synt hesi heXane, agdpeyeiohexanehh ANQtie) balara saivets dengt ass Producti on A,
Step 5)'dimethylformamide); acetonitrile; dimethyl sulfoxide; carbon disulfide;

pyridine; and hexamethylphosphoric triamide, or water, or without
solvent, and reacting the resulting mixture with aqueous ammonia, amine
such as alkylamine (e.g., aqueous methylamine and dimethylamine) or
other nucleophilic agent.

While the reaction conditions such as temperature and time vary
depending on the kind of starting compound and solvent, the reaction
generally proceeds from 0°C to under heating, preferably room
temperature to. under heating, for several minutes to several dozen
hours. ' '

~ (Step 6) | _

| Compound (5) can be synthesized by subjecting compound (4) to a

method similar to Production A, Step 1). | |
Alternatively, cbmpound (h) is dissolved in én organic solvent such

- as alcohols (e.g., methanol, ethanol, propanol, isopropanol, butanol

and ethylene glycol); ethers (e.g., diethyl ether, tetrahydrofuran,
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Product on net hod B When a conpound wherein Rerr] is hydrogen atomis
desired, the conpound can be produced by the follow ng nethod.
-2 3 24 “[err]

diglyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons
. (e.g., bgnzene, toluene ‘and xylene); halogenated hydrocarbons (e.g.,
chloroform, dichloromethane, 1,2-dichloroethane, carbon tetrachloride
and tetrachloroethane); esters such as methyl acetate and ethyl acetate{
ketones (e.g., acetone and methyl ethyl ketone); hydrocarbons (e.g., n-
. hexane and cyclohekane); aprotie polar solvents (e.g., N,N-

dimethylformamide); acefonitrile; dimethyl sulfoxide; sulfolane; carbon
disulfide; pyridine; hexamethylphosphoric triamide; formic acid; and
acetic acid, or inorganic solvent such as water, or a mixed solvent
thereof, and reacted under a hydrogen atmosphere in the presence of a
catalyst such as palladium carbon, platinum oxide and Raney nickel.

While the reactionlconditions such as temperature and time vary
depending on the kind of starting compound and solvent, the reaction
generally proceeds from ice-cooling to under heating, preferably room
temperature to under heating, for several minutes to several hours.
(Step T) |

Compound (6) can be synthesized by subjecting compound (5) to a
method similar to Production A, Step 4).
(Step 8) _

Compound (6) can be synthesized by subjecting compound (1) to a
method similar to Production A, Step 5).
Producton method B

' When a compoﬁnd'whérein Rt is hydrogen atom is desired, the

compound can be produced by the following method.



wherein Rlerr] may be the sane or different and each is hydrogen atom

| oner al kyl or benzyl and R, Rjpe ], Rlerr] and Rerr] are
as defined above. (Step 9) Mliﬁ BEEM be synthesi zed by

di ssol ving conmpound (7) synth
WD95/ 18125 in an organi c sol ve v xpt-otic polar solvent (e.g.

N, N-di net hyl sul foxi de) and hexanet hyl phosphotr|5n1de Qr inorganic
sol'vent (e.g., water), or wthout solvep d g tha e&@ﬂated I’kyl et al
such as lithiumchloride, sodiumchlor m i odi de alkali meta
25 ,cyanate such as sogi um cyanate and |pot asjgi um cylanate or inorganic salt
of acetic acid, such t 2 ate, nmethyl
anmoni unt et raacetate (M| rr]hﬁﬁéi, and Tef | uxi g 2% xt ure under

heat i ng. VWiile the r ctlon conditions such as tenperature and tine
vary dependi ng on the kind®f starting conpound a&#iE)éent t he reaction
generally proceeds fromroomtenperature to undger preferably room
temperature to 250[err]C, for several nminutes to geveral hours. (Step 10)
Compound (9) can be syntheS|zed by di ssolving co oundcﬁﬁh,;n ang)

R
o "“1/’/~\\\0 (Step 11)
"Ra '
: (Step 10)
R,
COOH (9)
'R
Y\O S -
Ra ' o
_ (Step 12)
(Step 13)
"R
COR; 2 |
R . : : (10)
L “*1”/~\‘~0
Ry :

wherein R2o may be the same or different and each is hydrogen atom,
lower alkyl or benzyl and R, Rs, Re, Rs, Ri1 and Ri2 are as defined
above.

(Step 9)

Compound (8) can be synthesized by dissolving compound (7)
synthesized according to the method described in W095/18125 in an
organic solvent such aé an aprotic polar solvent (e.g., N,N—dimethyl :

_ sulfoxide) énd hexamethyl phosphotriamide, or inorganic solvent (e.g.,
water), or without solvent, adding halogenated alkyl metal such as
lithium chloride, sodium chloride and sodium iodide, alkali metal
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organi ¢ sol vent such as al cohols g t hanol , propanol,

i sopropanol , butanol and ethylen 1ﬂ1<ﬁﬂﬂﬂ'ﬂﬁ&|_§N e.g., diethyl ether

t et rahydrof uran, diglyme, 1,4-didxane REBLAGED di netihoxyet hane); aromatic
hydr ocar bons benzene, t(ﬂiﬁfne, nitrooenzene-and‘é%lgne); hal ogenat ed

(e.q,, t
hydr ocaPYRARLY §Pgh,a%rﬁ%189‘oﬁ’¥ﬂn ecANd RARASFAHB cYRnate; ef igrsgrnitesaldar bon
et rachbprddit andel &1 "ol a5083dIRC heot M Dot Bshun B6ELLNE HRERYE! Y|
et hyl keétone): hydrocarbons (e.g., n-héexane‘and cycl ohexan€); aprotic pol ar
sol vent smienimmtebrdacktatieh Y Mé N0k)i, dadd refduabhng riHee migtums hunldes uhdabiinge;
carbon disul fide; pyridine; hexaqihhﬁlpho phoric triam de; . '
p- t ol uenesulWhddectherpactinn eRAA}tAGAS as henperaturerand dimei very
trifluo esyl [ Chf; ' g an ' Ciyg, 0L, ol ni c
sol vent CEPEHIEE"SH, ERE" KindTLE L stateIng Agibunlend SW1vEney thedrebBELGET
aci d, opgeferdliyupeobdeds Firomarebn temperdgturiec toeonddr hgatingyt ipreferdbly base
such as sodi um hydroxide, _Lithium hydroxide, barium hydroxide, sodium
car bonareom femperature ficc 2B hatfor severajyminutes to-geverml dOMESti ons such
as tenp?§€tu5$ and tinme vary depending on the kind of starting conmpound and
sol vent ,°YTR gaction generally proceeds fromJerr]C to under heating,
preferably roupouRaPEI Ricanehé Ospithesi Ped tiyndisE6Ivitgy ebipouid1B8sSif Gan
several dozen hours.e%);t ep 11) yioh Corrpouynnd 29) c?r%vbeﬁgynt hesi zed from
conpoundrgaiciisodventsuch as alephols (elg.enmeshanplys esharel, Eropanol,

L Ay O i ation Bl dndeHy15RE%E A1), 26 NI RO AR hy1 NI, ©
tol ueneteﬁélgm@wasaﬁ, &n%mé,eme,)m-dhak@wmeql,zydirmaak?ma(ne-)?- .

chl orof orm di chl or omet hane, 1, 2-dichl oroethane, carbon tetrachl oride and

t et r achboonaticahylirocarhons {ecd. adensensi toduenee nitgobengeneagsdat e;
hydrocar bons (e n- he e,and cl opexane) . .aprotic pel.ar _solyents
(o Rea e pechalind BERTOSHBPRR 151 e. L AR e araaetididon

di sul fi gex-PH1drBBthAIR 2RI A TaBRIéF1de Al '@Eﬁrd&hl@fé@dtﬁﬁn@')} OKétonaCi d;

benzenesul fonic acid; nethanesul fonic acid; trifluoronethane- sulfonic
acid; fdengc, acetpnanandmethil ethyloketonglgahydreesnbons (e .ad-haxane

I e

and ti MBeyEen t49089 ik iYLt BE1#dIdes! cotb0T dSu PRTERIUBYr Adiches0! vent , the
-reaction generally proceeds fromroomtenperature to under heating and

under hhexamathylphospharie triamide;upctipluenesudfonin acideutbenzepesultonic
hours.

acid; methanesulfonic acid; trifluoromethanesulfonic acid; formic acid;
and acetic acid or inorganic solvent such as water, hydrochloric acid,
sulfuric acid and hydrobromic acid, or a mixture thereof, and treating
the resulting solution with a base such as sodium hydroxide, lithium
hydroxide, barium hydroxide, sodium carbonate and potassium carbonate.
While the reaction conditions such as temperature and time.vary]
depending on the kind of starting compound and solvent, the reaétion
generally proceeds from 0°C to under heating, preferably room
| tempefature to under heating, for several minutes to several dozen
hours.
. {Step- 11)
Compound (9) can be synthesized from compound (7) dissolved in an

organic solvent such as ethers (e.g., tetrahydrofuran, diglyme, 1,4-

dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene,
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(Step 12) Conmpound (10) can bgTHIEnSHEEE HA8 BEENsubj ecting conpound (9)
tog a nethod simlar to Production A St eRERLACED qorrpound (10) can be
al so synt hesi zed by di ssol vi ng conpoomd—{9)y—+mamrorygani c sol vent such as
al cohols (e.g., nethanol, ethanol, propanol, isopropanol, butanol and .
et’hyl en«$°<(ﬂ-lu ger)f}lﬁipisrléef(%.a& xplenel| halegenated: hydraeasbanan(e.d.gl yme,

e e

t ol uene, enzene and xylene); toca

chl or of amd tetrathliorvethane); bstetl cluchr astdethyl aestutie balr &Y 10aceeasdd |
tetrachl oroet hane); ,and hydrocar bons (eﬁg.@$n-h xane and cycl ohexane); and
£Y¥eee '

pyri di ndwdspcankptisa{ec8sol rdipxase cand, xang) ; vaprafic polarrsolvents

: . ; " |
b ocyansrB s M- lsetiin forias fo P Hectin Bl 10 WEREHRCKEIEx RlelY arton ,
as tin tdisudehde; ipyaidife iHexamebhy Bilozphorid deiaffdd0 pHrotudtdshlFaaic as

formc acid and acetic acid or an acid such as hydrochloric acid.
Whi | e t laeidgabenzgnesydionioaeids crethanesupboniicy seidntnifdvovemsthasgendi ng

he Ki ' | . 1h i ¥
or oceeds e it At PRRET BRGNS 1E e BB, Liiandg FIVEE sl as
t enper atygter! Chydv¥tdh1bedé i stdd,’ salfHeehald Al hgarébrdifl¢ehald dAeni BRGS -

(Step 13) Conmpound glo);can be synt hesized by subjecting conpound (8) to
a met hodlisisolving tsamer dauetsadvent. Step 5). Production met hod C Wien a

d wh ' | f the f | a_ - Y- X in Y and
R are bkl Hne, Faatfich BoRdfefing Steh AL Y eRnerating atd TR Bz by
the fol lqapeRdin@idiPthe kil df starting compound and solvent, the reaction

generally proceeds from room temperature to under heating and under

heating when solvent is not used, for several minutes to several hours.
(Step 12)

Compound (10) can be synthesized by subjecting compound (9) to a
method similar to Production A, Step 4). '

Compound (10) can be also synthesized by dissolving compound (9) in
an organic solvent such as alcohols (e.g., methanol, ethanol, propanol,
isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether,
tetrahydrofuran, diglyme, 1,4-dioxane and'1,2-dimethoxyethane);
aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and
xylene); halogenated hydrocarbons {(e.g., chloroform, dichloromethane,
1,2-dichloroethane, carbon tetrachloride and tétrachloroethane);
hydrocarbons (e.g., n-hexane and cyclohexane); and pyridine; or
inorganic solvent such aé water, or without solvent, and reacting same
with alkyl cyanate such as methyl isocycnate or alkyl thiocyanate such -
as methyl thiocyanate in the presence of Lewis acid such as tin
tetrachloride and titanium tetrachloride, carboxylic acid such as
formic acid and acetiélacid or an acid such as hydrochloric acid.

While the reaction conditions such as temperature and time vary
depénding on the kind of starting compound and solvent, the réactioh

generally proceeds from ice-cooling to under heating, preferably room

: ﬁis Sheet Has Been Re'ilaced
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temperature to under heating; for several minutes to several dozen
< hours.
(Step 13) _
Compound (10) can be synthesized_by subjecting compound (8) to a
method similar to Production A, Step 5).

Production method C

When a compound wherein R; is a group of the formula -Y-Rs wherein
'Y and Rs are as defined above, is desired, the compound can be produced
by the following method.

R ' ' _ Re
: + H CH,C-COR; ¢

0
Ra - I

: . ‘ Ris -

(11) | (12)

' l (Step 14)

: Rs
CORi1 ¢
R ' _
\(\o Ris . (Step 16)

o §

(Step 15)

COR1a
(14) -«

Y

i
3

N R

Ra .
(Step 1T)

COR; 5
(15)

]
3

Rs



wherein Z is a |leaving group such as_p- ony,

benzenesul f onyl oxy, nethanesul f onyl Ws:mt[ETld'lkﬁgaﬁﬁhh om.and Rerr] is
hydrogen atom hydroxy, am no or a groupRgpux(j[e formjla -Y-Rlerr] wherein Y
and Rlerr] are as defined above, R 5T at om hydroxy or
-alino, Rlerr] is optional ly substi t ut ed IRower al koxy and R[err] is
optional ly substituted am no, aps\R R 'wQR"ﬂ R, and Rlerr] are as
defined above. (Step 14) f can be sg ?e5|zed by di ssol vi ng
conmpound (12) mhereln Rl err] at om hydr % or am no, and ot her
synbol s are & e g p RF sol vent such as al cohols (e.qg.
nmet hanol , ethanol pr op noI i Sopr opanol!3but anol and et hyl ene glycol);

et hers (e g., dlehhyl et her, tetrahydr furan di gl yme, 1, 4-dioxane and 1, 2-
di met hoxyet hane) ; “&romati c hydrocarbon ﬁﬁnzene t ol uene,

ni t robenzene and xyl ene); hal ogenat ed yd gca?b (e.g., chloroform

di chl oronet hane, 1, 2-di chl oroet hane, c r@gn tetrachl ori de and
tetrachl oroet hane); hydrocarbons (e.g., nyhex . nd cycl ohexane); aprotic
pol ar solvents (e..g., N, Nding PITERd acetonitrile; dimethyl '
sul f oxi de; sul fol ane; carbon ri dine; gnd)hexanethyl phosphoric

triam de, anq;LSE%LLpg\Eane -ound (11)
0

Ris'
Rs

(Step 19)

" wherein Z is a leaving group such as b-toluenesulfonyloxy,
benzenesulfonyloxy, methanesulfonyloxy and halogen atom, and Ry; is
hydrogen atom, hydroxy, amino or a group of the formula -Y-Rs wherein Y
‘and Rs are as-defined aboVe, Ris' is hydrogen atom, hydroxy or amino,
Ria is optlonally substituted lower alkoxy and Ris is optlonally
substituted amino, and R, R4, Rs, Ry and Ryo are as defined above.
(Step 14) ' | |

Compound (13) can be synthesized by dissolving compound (12)

wherein Ry3 is hydrogen atom, hydroxy or amino, and other symbols are as
defined above, in an organic solvent such as alcohols (e.g., methanol,
ethanol, propanol, isopropanol, butanol and ethylene glycol); ethefS'

 (e.g., diethyl ether, tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-
dlmethoxyethane), aromatic hydrocarbons (e.g., berizene, toluene,
nitrobenzene and xylene); halogenated hydrocarbons (e.g., chloroform,

dichloromethane, 1,2-dichloroéthane, carbon tetrachloride and .
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synt hesi zed according to the nmethod described in W95/18125, in the
ptresence of a base such as alkali netal or alkaline earth netal hydride
(e.qg., sodiun1hydride and potassium hydride); alkali netal alkolate (e.g.,

sodlun1netho pg un1tert but oxi de); and I|th|un1alkylan1de
(e.qg., #QQ?HF e sh ogaybons (e. 8hi | B-hexase; apd cysdckexanelsuch as

t enper gy aengoiaxl@o!%a{tg;@fgd' "9, N B.nggﬁfg% aiuféeat oBEo Pépﬂgnd and

sol vent,” the reaction gener procee S 0 un héati ng, f
severaJdunethybssulfox&de;a$u1ﬂmlane,(éirbpn1&isulf1de€bpyﬁﬂaide§léhd‘San be
synthe5|zed b dISSO|VIn conpound (13) in an organic solvent such _as

et her s hexagethylphqsphogi efrr aﬁ"éti?atﬁﬂﬂ' 6?6?1&1‘\“8 &af@eywth compenndc{id)and

1, 2-di talu
i tr oboWILRSEERA Meor BLAETN] EndACUA SOBE AR 1n ARG, SAREE,,
di chl orprwehaéeof Ja baéecfdcﬂr @st Abrsli matbbnoxt elkalimeréadhamstal hydride
tetrachloroethane) esters (e.g met hyl acetate and eth* bacetate)
B

ket ones(g-&.g. Sodidim Sydride ans E9fa%ﬁimﬂl hydridie)): ahbakiometabralkalage,

rI\ll Rﬁé?ﬂ%- r]IC’]If or‘ﬁa‘ﬂpgfé?ﬂg% e[agh #&%gigﬂ'ng%% %rﬁtt #‘g?)gdgnds{ﬂ#%ué{he; car bon
~disul figdkylamidéli (g, qnﬂlﬂﬁ)wraﬁ_bydprdpmgﬁf@) c tr| am de, or inorganic

sol vent such as water, and reacting sane with acid halide such as acetyl
chl ori de hth@@ma@&ioarmdaﬂzéowowcasaaetemperahunecnmirlbonatmryor aci d

~anhydri h as n r|d In the nce, of .an base such

as pyri WEI an !’Fé‘fnq? B?r ﬁ8P5%‘HF){ Esﬁojs‘(ﬁﬂjf’agﬁﬁg‘%ﬁ%%ﬂﬂg}drom de

and So%éh@rﬁﬂ QrdicReds at do°Cets aﬁﬁitewﬁesm t POPSseveral afi dutiERetat ure

and tine vari dependi ng on the kind of startlng conpound and sol vent, the
r

r eact i Gevgradrhouns. proceeds at -80[err]C to under heating, preferably - 80C
to roo -29-

30 tenggﬁﬁfuﬂé) for several mnutes to several dozen hours. (Step 16)
Conpound (1ébmmmmynééw9dezsyn%sﬁi%ues§ msegmvgl%mbaaacx Whggehﬂ Rerr]

s a group of formula - -RLerr wherein Y and Rlerr] "are as defi ned
above, cmgana;c hsolvwentbsuch ;as: ekbenefiengd , ahibathylt ethennettledmahydndfarano
Pr OdUCtJ Sf qp dl %ané 3 e 1Zldimet‘.hoxyet.hame) ; aromatic hydrocarbons
(e.g., benzene, toluene, nitrobenzene and.xylene); halogenated
hydrocarbons (e.g., chloroform, dichioromethane, 1,2-dichloroethane,
- carbon tetrachloride and tetrachloroethané); esters (e.g., methyl '
“acetate and ethyl acetate); ketones (o.g., acetone and methyl ethyl
ketone); hydrocarbons (e.g., n-hexane and cyclohexane); aprotic polar
~ solvents (e.g., N,N-dimethylformamide); acetonitrile; dimethyl
sulfoxide; sulfolane; carbon disulfide; pyridine; and hexamethyl-
phosphoric triamide, or inorganic solvent such as water, and reacting
-same with acid halide such as acetyl chloride, halogenated carbonate
such as methyl chlorocarbonate, or acid anhydride such as acetic
anhydride, in the presence of an organic base such as pyridine and
triethylamine or an inorganic base such as sodium hydroxide and sodium
carbonate. '
While reaction conditions such as temperature and time vary
_dependlng on the klnd of starting compound and solvent, the reaction

generally proceeds at -80 C to under heating, preferably -80°C to room



Compound (15) can be synthesized by
simlar to Production A, Step 5). (
synt hesi zed by subj ecting conpound 13) tBEHJWEDhod sgmlar to Production
A, Step 5). (Step 19 Conpound Tam ne nthesi zed by subjecting
corrpoundtQmH?Faber%t- Th&EVerah minutes mmuer@h zeBt kouriss) . Producti on

met hod g%{,dapoﬁs‘[;orrpound wherein Rlerr] is carboxy and R err] is hydroxy can

nd -(14) to a nethod
und (16) can be

be” produ he foll ow ng steps. - [err] wherein R
Rlerr], R er chmp&hdd r(149neam{y ‘Synehésiredds QﬁShe%’QQH dn?bﬁﬁcﬂ
Conpound (18) cgn be synthe5|ze§®by dlssolv?n ou% X %)

31 synt hrdsarzaaa Bc::otSjlangrObP tofe thet feemulascit diheﬂrem%/arﬂmB are @s
sopr opatfiined. abels Aha”bERGY avmbils e B ifhred; s3VE. gobrnfrtide,
tetrahydgmiqragntooblgjdﬁmmﬁ - @tgisa'me) and 1, 2-di net hoxyet hane) aromat i c
hydr ocar bons (e.g., benzene, tol uene, n|trobenzene and :
(Step 17)
Compound (15) can be synthesized by subjecting compound (14) to a
method similar to Production A, Step 5).
(Step 18)
Compound (16) can be synthesized by subjectlng compound (13) to a
method similar to Production A, Step 5).
(Step 19)
| Compound (15) can be synthesized by subjectlng compound (16) to a
method similar to Production B, Step 15).
Production method D

A compound wherein Ry is carboxy and Rie¢ is hydroxy can be produced

by the following steps.

Ro
COOR; ¢
: an
R
. \\\1///~\\\0 © COOR¢:
Rtl
: This Sheet Has Been Replaced
l‘s"” & TR
' 9
COOH

(18)
n
\K\o COOH
Rs ' '

wherein R, Rs, Rs, Rs and Ri; are as defined above.
(Step 20) |
Compound (18) can be synthesized by diséolving.cOmpound (17)
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=

. m di chl or onet hane,
HﬁETaIMB BEEN 4chl or oet hane); ket ones:

(e.g., acetone and net hyl ethyl ketonaprAgggrocartons (e.g., n-hexane and

cyclohexane) aprotic polar solv f or manmi de) ;

*ﬂ%###@h |
2t oni (SYNLESSALPR(3RPOFGUNE 5O dBe Beiisuh dareribedddn W45 /18735 L n

e sOREAMIEPREThe SRR 45 arBhndls (A0 ThéuRols "eoriated Rrdfnal: ©
hydr oxi desop?ebansl HrButudoDxarme ethyléne glhuel pxictherba(e lgﬂ,huﬂéﬂiyldethé?dl um

car bonat e and pot assi um car bonat e, Whil e reacti on conditions such

t enper attﬁ‘té‘aéﬂér e yran, adigmeondp H'gdkm‘aﬂﬁeakfﬂ nd 2ot imethaxyegharedsound and

or et or aifyURGH SRIRRABETE el b BRERR | hofiofl, BubuattRhe L 10

several faene)hohdFogenated mebaﬁbdﬂs?)(e\'\@?r%}{loﬁb%fﬁ Iﬁch@&ﬁmﬁeﬁaﬂeot her
synbol s are as defined above can be syntheS|zed by dlssoIV|ng conpound (17)

synt hesi b«+rddcbboxnethane, t ¢arhes: ketranidoride cand) tebpachizreethanals kebanes

bt anol (Br ot Rpptane ond aettbi efRYL WioneS} (iR PRORENR. 2oy ?ﬁﬁy&%ﬁ?ﬁlan
di gl yne, gl féyewﬁaf&eé)nda&r&f@ PBLAPSAVRADS) (e.7. Onnturdimédﬁymﬁeaﬁdé? 9.

benzene, tol Uene and xyl ehe); hal ogenated hydrocar ons (e.g., chloroform
di chl or oamﬁmambnlle 2-ddmebhylk csetlm‘aniade c @apbon tditsud fhdey ipjridibne; and

tet hi t t t hyl t at d, et hyl tate);

ot ones hexagethTaamboRla Hatyiiecor, o SiGranicn st a suRt 36 wé)ter.
h n t ;

n- hexa eoxaad];n?..iééél Oé’tg.%;ﬂ%)thék@o‘? | endPUrdia t§9% féﬁfeﬁl sﬁh% base such as

N, N-di net h or mam acetoni trile; oxi de; car bon
d|sulf|chndummrhddrnxldhexpntﬂSqﬂuphhydﬂux1de,tllthﬁwnehyﬁrnxﬁde,aharnumand acetic

ag;gtl nghﬁi in é?%ﬁ@g{%ﬁm ie h Spo\%%ggium carbon d sol vent t hereof, ggd
such as pal | gli ¥ GHR9Bn Rdrti'tABAS ONcIE a8Neke Yupé t¥Rgefary hydrogen
Cp

at rosphere at room tenperature. e redction conditions sdch as
t enper atdependingt ometheakynd egfe stantimgn cbhpoimeh @éndf selventi,nghe argamitridnand

o of or aSRSFaL T EHHRRAELRG 16 SRUUMATCHERRLE T FSLeTatal THPR RNpSEaLurS
sever al Wgﬂhgfer rf’ét‘istg' Of‘oi"’ﬁéé%? E minu eé E@Wél}"ﬁﬁ& RolESI ] 1S

car boxy an am no can e pro uced b OW ng steps.
Compound (18) wherein Ri1 is benzyl and other symbols are as

xyl ene); halogenated hydr ocar bo
1,2-di chl oroet hane, carbon tetr

defined above can be synthesized by dissolving compound (17) synthesized
according to the method described in W095/18125 in an organic solvent
such as alcohols (e.g., methanol, ethanol, propanol, isopropanol,
butanol and ethylene glycol); ethers (e.g., diethyl ether, _
tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic
hydrocarbons_(e.g., benzene, toluene and xylene); halogenated
hydrocarbons (e.g., chloroform, dichloromefhane, 1,2-dichloroethane,
carbon tetrachloride and tetrachloroethane); esters (e.g., methyl_'
acetate and ethyl acetate); ketones (e.g., acetone and methyl ethyl
ketone); hydrocarbons (e.g., n-hexane and cyclohekane); aprotic polar
solvents (e.g., N,N-dimethylformamide); acetonitrile;' dimethyl
sulfoxide; sulfolane; carbon disulfide; pyridine; hexamethylphosphoric
triamide; formic acid; and acetic acid, or an inorganic solvent such as

water or a mixed solvent thereof, and reacting same using a catalyst
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[err] and wher ei nR- as defined

above. (Step 21) Conpound (20) can be| SISt BBELTZ BAS BEEY; ssol vi ng

conmpound (19) synthesized according to th nEtHEWLAeEIrIbed in W95/18125

i n an organi c sol\ve t such as al ohols 73% meLTanot,. et hanol , propanol ,
t

i Sopr op P agup 1ymcaRhen, R %HNOP¥1 r Bapey giickgi edndgr at her
tetrahy i 0&&@@ 2- di nmet hoxyet hane) ; aronatlc
hydr ocar o é?@ géﬁ?%ﬁézéPgruen anggx%1ene) hal ogenat ed hydr ocar bons
(e.g., chl or thlenreﬁcthbmrcmﬁlilbams shch- dsctémpewethmandcaidi@nmr
telrachlorlde and tg%rachloroethan‘éubesters met hyl acetate and

et hyl adepsnéing qn sneskind of shartigig campoynd ﬁgﬂ %@Lmntkethmé)eactlon

hydr ocar X

35 sl vnneralfy brogiRBSit AcEidashiten 86 AR%er BRAELIE, BReflrably rogli; ang
acetic apmperaturs tonandénineatohy£riiors ueheﬁasl WAhetedrto seversl nuysnt
thereof, and reacting same using a catalyst such as pall adi um carbon,

pl ati nurRredugbiem mekhad vk ni ckel under a hydrogen atnosphere at room
tenperature. A comp\éyﬁh wﬁ&ae&tn' BT £9 ncc_ia'rt‘n stat?&' ‘H? oafs arlins" 8£H te % dttnl:e

vary
by the following steps.

(19)

R

Rs

j(StepZI)
CONH,
. (20)
R | .
\“1”/~\\~0 , COOH
Ra

wherein R, Rs and R¢ are as defined above.
(Step 21) . .

Compound (20) can be synthesized by dissolving compound (19)
synthesized according to the method described in W095/18125 in an
organic solvent such as alecohols (e.g., methanol, ethanol, propanol,
isopropanol, butanol and éthylene glycol); ethers (e.g., diethyl ether,
tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-dimethoxyethane);
aromatic hydrocarbons (e.g., benzene, toluene and xylene); halogenated
hydrocarbons (e.g., chloroform, dichloromethane, 1,2-dichloroethane,
carbon tetrachloride and tetrachloroethane); esters (e.g., methyl
acetate and ethyl_aceﬁate); ketones (e.g., acetone and methyl ethyl

ketone); hydrocarbons {(e.g., n-hexane and cyclohexane); aprotic polar
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depending on the kind of starting )y T tyent, the reaction
general ly proceeds at ice-cooling S ﬁ% preferably room
tenperature to under heati ng, f o] _seveRBPLABERUt es {0 several hours.
Production nethod F npound wherein R err]| Is carboxy can be

pf oducedobientse (el t ol Hgdém%ﬁhylformfmﬁdq), acetonitrile; dimedhgln R Rerr],

Compountisies =Gl dsheR Sl gFhfuelt bl RIC kR i3t ubitnnents .

accor di g dnfider; oflopiicoachd; SieP abptie scidgt bpdamiifokrgini® J319EHE LSRR As
Step 2). Production nethod G A conpound wherein Rerr] is optionally

subst i t Wakar &F‘kéx?b%ﬁdaéﬁ}lvenﬁrt)h%'ﬁ%ar%}' egeting RppodSing Bopgtalyat be

Fre(r)(rjijceguctﬁ' tshﬁaiﬂéﬂm '8drbon, platinum oxide and Raney nickel ungérSt €ps.

hydrogen atmosphere at room temperature.

Whilé.reaction conditions shch as temperature and time vary
depending on the kind of starting compound and solvent, the reaction
generally proceeds at ice-cooling to under heating, preferably room
temperature to under heating, for several minutes to several hours.

Production method F

A compound wherein Rs is carboxy can be produced by the following

steps.
Ro1
CGOR1 1
: (21)
R _ _ _
\K\_ 0 COOH
Ra
l(Step 22)
Ry2
COOR; ¢
(22)

wherein R, Rs, Re¢, Ri1, Re1 and Ry, are as defined above.
(Step 22)

Compound (22) can be synthesized by subjecting compound (21)
synthesized according to Production A, Step 1) to a method similar to
Production A, Step 2)._ |
Production method G

A compound wherein Rs is optionally substituted alkoxycarbonyl,

aryloxycarboxy or aralkyloxycarbonyl can be produced by the following
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wherein R err] is hal ogen atom such as _chlor-re—ator rom ne atom and
i odi ne atom carboxy, amino, |ower allkjHIS SﬁﬂﬂoﬂAﬁgﬁgN al koxy,
al koxycar bonyl, acyl, benzyl or phenyl, R ®EPLACEDs | owgr al kyl, benzyl or

phenyl, R, R and R err] are as defi nee—above—{Step 23) . Conmpound ( 24)
can be 8{®Psesized by subjecting conpound (23) to a nethod.simlar to
Production A, Step 4). (Step 24) Compound (25) can be synthesi zed by
subj ecting conpoeag 4) d conmpound a) to a nethod simlar to Production
A, Step a). (Syep 25) (23)
. COOH ~Rise .
l(Step 23) - _
i CHO
-, C00 - |
< a .
COOR; 2 Rie  + \\‘T*’/N\\\O -
(24) Rs
g ' (a) '

I(Step 2h)

| €00
. . ~ (25)
' ' . Ris
- | |
\‘~T/’/~\‘~o COOR, 2"

Ra
(Step 25)
Ro
COCH
R | (26)
\\\1///~\\\0 . COOR; 2’
Ra |

wherein Ris is halogen atom such as chlorine atom, bromine atom and
iodine atom, carboxy, amino, lower alkyl, nitro, lower alkoxy,
alkoxycarbonyl, acyl, benzyl or phenyl, R,.' is lower alkyl, benzyl or
phenyl, R, Ry, Rs and R, are as defined above.
(Step 23) | '

Compound (24) can be synthesized by subjeéting compound (23) to a
method similar to Production A, Step 4).
(Step 24) | |

Compound (25) can be synthesized by subjecting compound (24) and

compound a) to a method similar to Production A, Step a).

(Step 25) This Sheet Has Been Rerlaced
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35 Compound (26) can be synthesf ﬁ% @ME@ $ia8] BEENgl conpound (25) in an
organi ¢ sol vent such as al cohols (e 3., nﬁéﬂ?@gb, et hpnol ; propanol,
i sopropanol, butanol and ethyl ene glycol) Lhers—e—y., diethyl ether,

t etrahydrofuran, diglyme, 1,4-dioxane and 1,2;dineph6xyethane); aromatic
h§dr ocar bonEampoynd b%fﬁz@ae,bq dyadheshzrd by dissolvisgoternauad k9% daaapons

(e.g., of Qr L G r 1.1¢2-dic ha rb

tetrac hﬁgé‘%{g’ %ﬁgb ?'g# r%'yc I ggg;ei@%%f; (%'541 ér @L?{éag&l’ %@f'%@cﬂ’agg?g?@ldnd
et hyl aﬁﬁéﬁﬁdﬁhhol?tEﬁtﬁhoﬂeaﬁd,eﬁhy&bﬁéeﬁfyuélﬂetébﬂeﬁﬁih&lglqewﬂeeh?l ether,
hydr ocar bons n- hexane and cycl ohexane); aprotic polar sol vents

L O T ety dsoRyF s RLELH8S. Iadeuimmans Bod 1, SuinethoryathadRs: (o g

i xed saromaits naiEaser s fun MinkdR S Yohfiote Ay D4R RALER At G i
car bon, hpdrddaibeng X ( &gz .gnenbershorai, C4Eth LordaetBartt,dn ogedi c1opeetifdfe , at room
t enper at ur e. Wil e reacti on conditions such as tenperature and tine

vary deparkimdetsnachlondiidedand tatamechheresiissaht estersoleant,, metbyk eacti on

Cenper abortate, aafagphvh AEeREEe] o ket Bnel O o7 n teding” ol vy ERRA
Product kefond;nagdrbearbodisC 08DOUNA-KheRaRd andl 8§¢loHeXan®) | Aprbltye Spdlsdr t ut ed

ar al kyl oxycarbonyl can be produced by the follow ng steps. [err
36 [ersbplvents (e.g., N,N-dimethylformamide); acetonitrile; dimethyl

sulfoxide; sulfolane; carbon disulfide; pyridiﬁe; hexamethylphosphoric
triamide; and organic acid (e.g.; fo:mic acid and acetic acid), or an
inorganic solvent such as water or a mixed solvent thereof, and |
reacting same using a catalyst such as palladium carbon, platinum oxide
and Raney nickel under a hydrogen atmosphere at room temperature.

While reaction conditions such as temperature and time vary
depending on the kind of starting compound and soivent, the reaction
generally proceeds at ice-cooling to under heating, preferably room
temperature to under heating, for several minutes to several hours..

Production method H

A compound wherein Ry is optionally substituted aralkyloxycarbonyl
can be produced by the following steps.

COOt-Bu | CHO
3 .
 COOR; 1
R .
27N - : \“1”’~\\~0
| R
| _ (a)
_l(Stép 26)
COOt-Bu
~ (28)
" |
“\1/’/~\‘~0 COOR) ¢

Rs . This Sheet Has Been Replaced
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wherein Rerr] is lower alkyl and R, Rerr] and R err] are as defined
above. (Step 26) Conmpound (28) cg ' y subj ect’ing
conmpound (27) and conpound a) to a n&?ﬁﬁg?gﬁg$q§§;§%§t§oduct|on A Step a).
(Step 27) Compound (29) can be synthesMiBU“ﬁP subjidcting conmpound (28)

tdo a method sinmlar to Production G 'Step—25)

l(Step'27)
C00t-Bu :
“‘T/’/~\\~o _COOR; 7.
Rs _—
(Step 28)
COOt-Bu

(30)

‘ COOH
Ra : l(Step 29)

C00t-Bu -
R - ,,/J::::::[//\\\\{//” (3N
-\\r,/’\\\\o ,’\\[::;;B“
Ra
| (Step 30)

COOH

R \K\o m (32)

Rs - Rie

wherein Ri7 is lower alkyl and R, Rs, Re¢, Ry and R1s are as defined
above.
(Step 26) |

Compound (28) can be synthesized by subjecting compound (27) and
compound a) to a method similar to Production A, Step a).
(Step 2T) |

Compound (29) can be synthesized by subjecting compound (28) to a

method similar to Production G, Step 25).

This Sheet Has Been Reﬂla

S | [ 1T




(Step 28) Compound (30) can be synthesized by subjecting conpound (29)
to a nmethod simlar to Production A, Step 1). (Step 29) Compound (31)
can be synthesi zed by subjecting conpound (30) to a nethod simlar to
Production A, _Step 4). (Step 30) Compound (32) can be synthesized by
dfssolvﬂﬁﬁﬁkéﬁﬁound (31) in an organic solvent such as ethers (e.g.

di et hvl h an i T
150 o et hoyBeRERA A6 Salll 80 syfsfledled by 58b ¥1Ge Oohpoung (29}, £o 2
ni trobepgtivd FiaiXat etreProdacoismnal eStepy drQcar bons (e.g., chloroform .

di.chl or gnet hane, 1, 2-di chl oroet hane, carbon tetrachloride and
tetrachKSFﬁkﬁﬁﬁne); hydr ocarbons (e.g., n- hexane and cycl ohexane); aprotic

ol ar sol ve ) S dj hde): t.hyl ene chl qrigde; ,and
gcet onitril erE,O%gg’ﬁgﬂ ﬁﬁr gﬁﬂi %g?ﬁbggimgaéubgcéﬁ%ghﬁmwwﬁok&g) aﬁﬂ 8,
sul furi getltdd sans1sy ¥ Proguet £sh Q,OStéplm)xed sol vent thereof, and addi ng
an acid such as formc acid, trifluoroacetic acid and p-tol uene sulfonic

aci d, ofStem@0)ng same in p-tol uenesul fonic acid, benzenesul fonic acid,

met hanesul fgni c _aci.d rifluoronethangsu) foni,c agid, formc aci r, acetic
ot do o mpeRa ctaaY, ran e A He S Corth o sipne Fambeind; [ 467y g0
dependi gegiid RB1Y¥en% stichShaléthedsCOENLUNA1B0RYE Atheb! . tdtiany8AsH I,
generally proceeds at .O[err]C to under heating for several mnutes to
sever al dbhglyme, P dddioxase and ho@-dimethoxyetbapelndramatic myRpecatbons

car b0xy (@nd RighELnb S doiBhe? dBLSALA RIS ni lipdhdblgni 1O St eps-

hydrocarbons (e.g., chloroform, dichloromethane, 1,2-dichloroethane,
carbon tetrachloride and tetrachloroethane); hydrocarbons (e.g., n-
hexane and cyclohexane); aprotic polar solvents (e.g., N,N-
dimethylformamide); methylene chloride; and acetonitrile, or an

~ inorganic solvent.such as water, hydrochloric acid, sulfuric acid and
_hydrobromic acid or a mixed solvent thereof, and adding an acid such as
formic acid, trifluoroacetic acid and p-toluene sulfonic acid, or
‘reacting same in p-toluenesulfonic acid, benzenesulfonic acid,
methanesulfonic acid, trifluoromethanesulfonic acid, formic acid or
acetic acid.

While reaction conditions such_aé temperature and time vary
depending on the kind of starting compound and solvent, the reaction
generally proceeds at 0°C to under heating for several minutes to
several hours. '

Production method I

A compound wherein Ry is carboxy and Rio is lower alkoxy can be

produced by the following steps.

.OZ:OX o+ R\'/\O

(33) -

CHO

Rs
. (a)



mherein Rlerr] is optionally substi a and R and Rlerr] are
as defined above. (Step 31) Co Hhﬁ&”ﬁgﬁﬁ“\ hﬁ%ﬁ synt hesi zed by

an
subj ecti ng conpound (33) and conpoynd (aﬁ E@&% netho#l simlar to Production
A Step a). (Step 32) Conpound ( 5&!can Pg synt hesi zed by subj ecting
Bcfl bn

conpound (34) to a nethod simlar to G Step 25). (Step 33)
Conpound (36) can be synthesized by Meacting conpound (35) in an organic
sol vent such as al cohols (e.g., nethanol, et@anol, propanol , isopropanol,
but anol and et hyl ene glycol); ethers (e.g.;diethyl ether,

. tetrahydrofuran, diglynme, 1,4-d20%ape igret hoxyetdagye) ; aromatic
~ hydrocarbons (e.g., benzene, @ ,

e \and xyl ene) ;
hal ogenat ed hydrocarhgns (e.g

"~ di chl nmet hane,
1, 2- di chl or oet 7 careg

et el or igle”amedgt-eTr achl or oet hane); esters

(e.g., nethyl acefate and et hyl acétate); ketones (e.g., acetone and nethyl
ethyl ketone); hygRgocarbons (e.g., n-hexane and cycl ohexane);
' : (Step 32)

(35)
Rn.
l(Step 33)
0
_ Risg _
R o (38)
\(\o COOH .
Rs |

wherein Rys is optionally substituted lower alkoxy and R, Ra, R¢ and Rs
‘are as defined above. | |
(Step 31) |

Compound (34) can be synthesized by subjecting compound (33) and
compound (a) to a method similar to Produétion A, Step a).

(Step 32) - |

Compound (35) can be synthesized by subjecting compound (34) to a
method similar to Production G, Step 25).

(Step 33)

Compound (36) can be synthesized by reacting compound (35) in an
organic solvent Such as alcohols (e.g., methanol, ethanol, propanol,
isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether,
tetrahydrofuran, diglyme, 1,4-dioxane and.1,2-dimethoxyethane);

aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and

- 38 - This Sheet Has Been Replaced .
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aprotic polar solvents (e.g., N N-dinethylfornman de); nefhylehe chloride;
atetonitrile; dinethyl sulfoxide; carbon disulfide; pyridine; and

hexanethylphosphorlc triam de, or_an ipnorganic. solvent su as water or a
mi xed s¥¥lene);thakegsnated hyduasarbans e » uPRIPLOIRGE) e,%{hqprema Eanessuch

as al Cog%-déﬁigbggﬁm% Sb%yﬂtﬂ{ %@89?%&9&9@% o achloréé%%ﬁﬁfh TeQ‘Q

COI’]dI ti errpér ure an I e var on t

starti nge goNPaEtHy Bisbetateenid ethglrscetate); gmamésl !(epg.o,caeésoa?é aﬁ{derr] C
to under heatin for several mnutes to several dozen hours..

above- nnﬁﬁhuinéﬁﬂxl qm&Q,lhﬂﬁﬁﬂgérbﬁ$§rﬁ§'gsbe%ﬁﬁﬁﬂanﬁlFﬂ4eﬁyQ§ﬁhe%&ﬂQkun| on,

mashlng pugi The present
i nventl géé#bsg veﬂ{:%e{%q ’b§ I\&/va%#ﬂganp aén@ﬁe} Kﬁ?hyé}e(ne les, "%
means &M@nual egéekonitriles dinrthylesulflokides; rmdionsammma; tmndlhne

pr esent invention is not limted to the fol |l ow ng Exanpl es. anple 1

2- Met hoamahea@npthxslmmqpborac riepide, mrespl {novganis §¢}*mto>sy1=h as water

DT 28t o s 851 fant. sheFRaE. 3K wishaut, soluentyy Mith &, n4eleaPhillss o o0
nmol ) 55%éﬁ‘t?%uéﬁda§%dﬁbﬂg tamilnee 88d idydased i dvapounid \WHtred8125 was

dissolved In a mxture of nethanol (80 mM) and tetrahydrofuran (40 m), and
2N aqueous éftbdllenrha}cﬁi@m gendifiipnsoauch asnttemperatinge) angdstimed¥arnut O[err] C.

" Th
Svapor afeeending, ot e kg 06 a2k douh T FadhEntr b FedfhaH bonat o
was addgdnang 1yhg fé@é@&y%t'e rtoMandua st ink| &t isvepsEtilinRtedotd he :

obtalneg aqueous” | ayer was added sodi um chl ofi de to saturate the solution,
and t hesevettalr dozes lainsi.fi ed with 1IN hydrochloric acid and washed three

f: ggls n\émdt h\/\g@,{% abg\gee-t-fetn%ig?lgd n; epsTplgy eixntcrl%ﬁt epur%h%gn Eep@ yo?r ?1#1{%1&;11, ne
dried Oéﬁf% ] 'on ﬁé&f%ﬁiﬁoeaﬁc&fﬂﬁ@i&ﬂ dtlyidpe dﬁuztﬂlahtfoxa dndutRetified

conpoun The obtai ned cru ound (750 ng) was
recrystalli zmrm bresemt rﬁmvedtsm \Jmtleserﬁ:tedylmadetaaitle Meitam@f( Examples.gi ve

the ti t& gl?en'%?cggglégfl q'ﬂ%eé‘:?s a"w\%{%" eoslsI %th[ermge specified. It is
| needless to say that the present invention is not limited to the
following Examples.
Example 1
2-Methoxycarbonyl-3- [h-[2-(S-methyl-2-phenyl-h-oxazoly1)ethoxy]-
phenyl]proplonic acid
D1methyl 2-[4-[2-(5-methyl-2-phenyl-4- oxazolyl)ethoxy]benzyl]-
malonate (8.46 g, 20 mmol) synthesized according to the method described
in W095/18125 was dissolved in a mixture of methanol (80 ml) and
tetrahydrofuran (40 ml), and 2N aqueous sodium hydroxide solution (11
ml; 22 mmol) was added at 0°C. The mixture was stirred for 1.5 hr at
room temperature and the solvent was evaporated. A saturated aqueous
solution (5 ml) of sodium hydrogencarbonate was added and the aqueous
layer was washed with .ethyl acetate;- To thé obtained aqueous layer was
added sodium chloride to saturate the solution, and the mixture was
acidified with 1N hydrochloric acid and washed three times with ethyl

acetate (50 ml). Thefextracted'organic-layers were combined, washed



np :126.0- 127. l[err]C [err]H—NNR(CDCl[err]) [err] ppm 300 MHz:
2.36(3H, s) 2. 96( 2H, t, J=6.5Hz), 3.19(2H, d, J=7.5Hz), 3.65(1H, t,
J=7.5Hz), 3.71(3H s) 15(2H, t, J=6.6Hz), 6.79(2H. d, J=8.4Hz),
7.11( 2H, with ja:zimrrzs\rie# syeBsodijm sulfates ang dnjedstangebidnesst bglgive a
Shgg;lb?gE% é{#&é%éﬁpdﬁt h¥é z go h99¥i& 41’(5&'3‘20"}'@ otbQ%XLd crude compound
2- Met hoxy¥50 thigﬂyhaﬁ iébrfy%téiliﬁd’lﬂ'oﬁ # el - doDreizoboy | éﬂ’iﬂoéﬂatate -hexane
phenyl ] propi oni ¢ aci obt ai ned i n Exanpl e

d
di ssol vell11d) Hengine letht}emmnnéngﬁ’z%mgéraeea white| sokid. 6 12 mol )
was dropw se added at roomtenperature. This m xture was refluxed under
heating for 1.5 hr and the sol vent was evaporated. The residue was
di ssol ved in acetone (2 nml) and added to 28% aqueous ambnia (5 ml) at room
temperature. The mixture was stiriyad ‘for 30 mn and the ol vent was

evapor at ed. Et hyl ate ( was added g S d the organrc
| ayer was washed /- 4\ L?er\ed over sodi @wned to -
solidness to give de tyyl )
conmpound (1.50 g) We&s‘recrystallized from d sg’ve oug: et hyl
acet ate-hexane (5:1) to give the title conpound (700 ny, yield 40% as a
white poysler ; 126.0- 127.1°C -4 0- [err]
:154.8- 155 4] err err] HNMR(CDCl [ err err 300 M
P 'H-Nua(ctcdgtpn?x, W e Lerrh) Lerrl popm
2.36(3H, s), 2.96(2H, t, J=6.5Hz), 3.19(2H, d; J=T.5Hz),
3.65(1H, t, J=T.5Hz), 3.T1(3H, s), 4.15(2H, t, J=6.6Hz),
6.79(2H, d, J=8.4Hz), T.11(2H, d, J=8.4Hz), T.42(3H, m),
T7.95(2H, m)
Example 2
Methyl 2—carbamoyl-3-[h?[25(5-methy142-phenyl-ﬂ-oxazolyl)ethoxy]-
phenyllpropionate
2-Methoxyecarbonyl-3-[4- [2-(5 methyl-2~phenyl-4-oxazolyl)ethoxy]-
phenyl]lpropionic acid (2.10 g, 5.10 mmol) obtained in Example 1 was
dissolved in benzene (20 ml) and thionyl chloride (375 yl, 6.12 mmol)

was dropwise added at room temperature This mixture was refluxed

under heating for 1.5 hr and the solvent was evaporated. The residue
was dissolved in acetone (2 ml) and added to 28% aqueous ammonia (5 ml)
at room temperature. The mlxture was stirred for 30 min and the solvent
was evaporated. Ethyl acetate (50 ml) was added to the residue and the
organic layer was washed with brine, dried over sodium sulfate and
dried to solidness to give a crude title compound (1.80 g, yield 86%).
The obtained cdmpound (1.50 g) was recrystallized from a mixed solvent
of ethyl acetate-hexane (5:1) to give the title compound (700 mg, yield
40%) as a white powder. |

— 40 -



2.36(3H, s), 2.96(2H, t, J=6.7Hz), 3.17(2H m, 3.47(1H, dd, J=6.7 and
8.2Hz), 3.65(3H, s), 4.21(2H, t, J=6.7Hz), 5.43(1H, brs), 6.38(1H, brs),
6.81(2H, d, J=8.6Hz), 7.07(2H, d, J=8.6Hz), 7.42(3H, m, 7.97(2H, m
Exanpl e 3 2-Carbannyl-3-[4-[2-(5-nethy|-2-pheny|-4-oxazouyl)ethoxy]phenyl]-
propi-oni ¢ aci d Met hyl

2- car banoyl - 3-[ 4-[ 2- (5- net hyl - 2- phenyl - 4- oxazol yl ) et hoxy]

phenyl ] propi onat e 80 g, 4.41 #) obt ai neg 0Pl £ s di ssol ved

i n et hanol (20 ) 4t of uran (20 3 75N aaﬁgous sodi um
hydr oxi de sol uti of o/ was - afl 3 m t enperature. The
m xture was stirred=tn AR gh¢ ?gg To the .
resi due was added 10% aqueous sodi um hydr oxi de sol utfon ( m) and the

m xture S, WA 1 epdhmes With ethyl acetate (30 m). To the aqueous
| ayer magﬁ%%dézgggﬁinﬁﬁéﬁﬁ%ride to saturate the same, and the m xture was

aci di fi ed \H-NMRECDCDsIr® @hipom,c 300MHZThe; precipitated white solid was

collected by filtratiqgn, washed with water, and dried to give the title
conpound (1. 2038(3K égd 3836&“: FerJTéA-@(HZ » 3niF (2H3gm}. 138.5[err]C

[err] H NVR( Dg{fg’rg{g 4, bee! a8 220 b8 (an, 2TRF (W, £ FH ) D

'3.40(1H, t,

4.17(2H, t5,43¢PHOHes) 66338 CHE, Brs) -6 . B PH, &d SU=BLBHL) 5) . 7.09(2H, d,
J=6.5Hz), 7.40(1H, brs), 7.49( 12.39(1H, brs)

9(3H 7.91(2H,
Exanpl e 4 2-{a BéﬂbyldaSJfa-Q}B)(,Sbn@W,- E)](oh'érﬁmn()zha oRhzol yl ) et hoxy] phenyl ] -
Brlefgl( -CI 2-pheny|-4-oxazolyl)ethoxy]benziIidene]-3,5-. -

i sooxazol | ct—caﬁbm:(-gl{ﬁ—.gz-@;matnymlz-pwﬁymﬁioa@dowmwﬁbw] piferiy1q -

propionic acid .

Methyl 2-carbamoyl-~3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-
phenyl]propionate (1.80 g, 4.41 mmol) obtained in Example 2 was
dissolved in methanol (20 ml) and tetrahydrofuran (20 ml), and 2.5N
aqueous sodium hydroxide solution (2.5 ml, 6.16 mmol) was added at room

| temperature. .The mixture was stirred for 15 hr and the solvent was
evaporated. To the residue was added 10% aqueous sodium hydroxide
solution (50 ml) and the mixture was washed three times with ethyl
acetate (30 ml). To the aquecus layer was added sodium chloride to
saturate the same, and the mixture was acidified with 3N hydrochloriec
acid. The precipitated white solid was collected by filtrétion, washed
with water, and dried to give the title compound (1.70 g, yield 98%)..

~NH2

mp : 138.1- 138.5°C '
* 1H-NMR(DMSO-d¢) § p pm, = 300 MHz
2;35(3H, s), 2.92(4H, m), 3.40(1H, t, J=5.6Hz),

-41-



met hod described in W95/18125 was di ssolved in tetrahydrofuran (220 m).

5% Pal | adi um car bon (1;15§g) was added and the 'x%gr% was vi%orously
stirred undes1T{2Hydtoghth.SHmds fhei2d 2Hn oA mel=OpPBZ LR B4 Hy RFR)venper at ur e

for 13.5 hr, Tg.th ey M Xt dded | d th
caralyst wel OSARch: eaRe e T ThR s IR SR mC nd

the resi-dueja (qqugpglpd in 2.5N aqueous sodi um hydroxi de solution (50 )
and washed with ethyl acetate. To the obtained aqueous | ayer was added 1N

hydroctﬁgriig 5'150 m) and the precipitated white solid was coll ected by
fLltrat+oh solid was washed with.water and dried to give the title

conpound JgatBafloy - [4-44945-nethgL+2-phenylrltpoxaflyl ) etidy Ipheayt]€
[err]HNVR (DMSO-d[err] ) [err]ppm 3 00 MHz: 2.35 (3H, s), 2.92 (4H,
n), 3.4prquikpic, agid. 6Hz), 4.17 (2H, t, J=5.0Hz), 6.82 (2H, d,

J=6.5Hz), 6.9 , 0 H..d, .J% brsa., 7.49

(3t 7 et (g wekny1 12 pheRy L axazor T Pe i vl nénafh delie 12538

2-[4- 2: {5 g I(14- hemgail hrediag o th

i ot o SORHELILAL RS AR (1577 008 i1 xytehe Jf@’?ﬁﬁ‘ﬁ%ﬁfg o the

-4 2- “method dekeribed (6. H09%) 18125 2wasalissolmedctn Aetrabydrafiurgnt §22Ge
thod d i bed i n W95/ 18125 di | i : | . (60 m d

et ahyBhbs uBnPabbadiun capRoRedacEL RS AAdsH Hhd ABeoBEERITs WBss s

35.5 ] d t Lt ' h

oot hoPAdgiRa g CEfdla WG P TIREGLU Guenbiphte idtnafopRiddiie) b6irddn 1\

acidifi ?éh%dﬁa'tuiﬂél rordriaeBl hri ¢ Teeitile iféde tionc mpxturtes waghadded metianek

collected by filtration, washed with water and recrystalljzed from ethyl
acet at e{ Heald ,t angi the asalyst FasorpeevRd bI. gelite ﬁlél%ﬂag@ . ag?'ﬁ white

powder . solvent was evaporated and the residue was suspended in 2.5N aqueous
sodium hydroxide solution (50 ml) and washed with ethyl acetate. To
the obtained aqueous layer was 'a'ddéd 1N hydrochloride (150 ml) and the
precipitated white solid was collected by filtration. The solid was

washed with wa{:er and dried to give the title compound (5.10 g, yield
hhg). | | -

ﬁHz_

mp :138.1 - 138.5 C _

'H-NMR (DMSO-ds ) dppm, 300MHz :
2.35 (34, s), 2.92 (4H, w), 3.40 (18, t, J=5.6Hz),
1.17 (2, t, J=5.0Hz), 6.82 (2H, d, J=6.5Hz), 6.96 (1H, brs),
7.09 (2H, d, J=6.5Hz), 7.40 (1H, brs), 7.49 (34, m), 7.91 (24, w),
12.39 (1H, brs) |

Example 5 . o _
2-[4-[2-(5-Methyl-2-phenyl-l4-oxazolyl)ethoxylbenzyllmalonic acid

Dimethyl 2-[4-[2- (5-methyl-2-phenyl-4-oxazolyl)ethoxylbenzyll-

- 42—



[err] mp :173.3 - 174.6 [err]C [err] H NW\R (DNBC>d[err] ). [err] ppm
30 OMHz: 2.34 (3H, s), 2.90 (4H m, 3.49 (1H d, J=8.CHz), 4.16 (2H,
t, J=6.8Hz), 6. 83 (2H d, J =8. 4Hz) , 7.11 (2H, d, J=8.4Hz), 7.47 (3H m,

7.89 ( 1) s nthes1z d according to th thad
2-di rreﬁé]l car Barmy %—[ h%ﬂo eeny -4- ol>?§zo?yl )e metho

ethoxy]d&sarﬁhbarinnuﬂ95V68125 wasl dleﬂlueﬂﬂannnemhanods(Bﬁ fikhrande 2 usi ng
2- met hoxycar banyl|

[ 4-[ 2- (@W@mgrofzumr{;p Bl by a2 $AYRAUHSPAHE Y oS He R tutiond (1% Do g,
S22 om) SBREASE) WASCXREE el robliCdupeBLGRED O RS ERLGN HadedeAtre

yel | ow o’ ““Hexane-di e her was a to t e oll fy sane to

%Il \ée4t [mnt iegl fAr CaNd dihed sbivant ga,asyeeépbr&&%i I[Iaetre“r] (100 ml) maz addéd.to -
err

44 [ erteHrmsiRdeenud @m}llqu@m]thpbhhhmomorlc aeidy (Ehe pg)ecmlbezte(dsH

. 2. 96

(3H yahigesolb, s eplicteey by T13tEdrion,, dadted High gatsy add), %

=8. 4HzpacrisR811 2204 Frodi~8tH¥E Jacetatd-HekandHto "dive’ thé t2tle Bompound
(3.00 g, yield 53%) as a white powder. .

p :173.3 - 174.6 C
'"H-NMR (DMSO—-ds ) 6ppm, 300MHzZ :

2.34 (3H, s), 2.90 (4H, m), 3.49 (1H, d, J=8.0Hz),

4,16 (2H, t, J=6.8Hz), 6.83 (2H, d, J=8.4Hz),

7.11 (2H, d, J=8.4Hz), 7.47 (3H, w), 7.89 (24, m),
Example 6
" Methyl 2- dlmethylcarbamoyl 3-[4- [2 (5- methyl -2-phenyl- —4-oxazolyl)-
ethoxy]phenyllproplonate

In- the same manner as in Example 2 using 2-methoxycarbonyl-3-
[4-[2-(5-methyl-2-phenyl-k-oxazolyl)ethoxylphenyllpropionie acid (5.00
g, 12.2 mmol) obtained in Example 1, the title coﬁpound was obtained as
a yellow oil. Hexane-diéthyl ether was added to the oil to solidify
same to give the title compound (4.77 g, yield 89%).

mp :114.5 - 115.4 C



Exampl e 7 THIS SHEET HAS BEEN
2-'Di met hyl car banoy! - 3- [ 4- [ 2- (5 met hREPRAGEReny| - 4- oxazol yI ) et hoxy] -
phenyl ] propionic acid Met hyT-

2-di met hh wm 21 65yt Byh-rd- PRy b-M-
oxazol yl )q-?hoxy en;q ﬁ)rboplgonat eB g rgelo b I-rIrrrZDI ) obt ained in Exarrpl e 6

was di ssolvad37 f3Het hhncﬂ 822%3K1 )s) TIZeBGt b3l’l/\;a$)adﬁe% 2A 2 ,Ntaqdie®i6Hz9qdi um
hydrOX|de solutlon (3.3.m,. 7,57 %)3 oomte erature. ghe m xture was
{ HvaH

stirred for34% HeHand, (47 -SHEdend te‘i' wad-Babd to the
resi due andyt uepusyl d wt Sgdi

chl ori de was’ %‘Scﬁg tg t f?g%%\gﬁﬁé %”;S((grﬁ t%m sjz;tsﬁ?'gg(ba gg?eft(?ﬁé ‘% Xt ure V\%S
acidified wilp J(Ijnhyﬂ]pchmr i(2Ha0n ) and extracted three tinmes with ethyl

acetate. The obtained organic |ayers were conbined, dried over sodium

sul f at eExampt&yfcent r at ed to dryness. Diethyl ether was added for

comound. 2BV ok el - 1B A ta-REkRin 2 oheni S Shebly Bl | Lg%
;497 beryflE &Lh&é\"\é\%m(CDCl[err] ) [err] ppm 300Mz:  2.38 (3H, s),

2.46 (3 (3H, s), 2.97 (2H, t, J=6.8Hz), 3.10 (2H, dd, J=10.2
and 13. 2Hz) Ma:m uzmamthsﬂzanasmm::ye:mmyl 3-[8- F2- (mettiyl- zqmemyaﬁ&-

%084$ZH)2 @hoxy]gh Ei@g%:ppq.,c;na?:e %2(%5[_'5(,61%&@8 7%&9;% in’
2- met hoﬁ*ﬁﬁ#f@@"w‘égr BEEWved LA netHanoTElEY i1d Phendtetls wakazaded JEBNRXY

phenyl ] propl onat e
2- Met hoxguamhmrgddiﬂm[uy¢12}:(13ensnrqiﬂioﬁ- 0BeB L 470552mhq1)) eﬂ:hmgn]l
phenyl ] pr opi oni c aC|d (2.00

% 4.89 m*rnlq)j obtgl ngd in E>}]lee
di ssol vEBUPerairLaneT }(‘QH“]'H‘I preapas (YhgRee LN dei BE and L FP?Y“—“"S W3¢ mol )
was add‘éqaﬁ{;ﬂ Lty &r 3lay degé‘et%[e_rﬁésﬂﬁx% Rl i:'ﬁ‘c—?c‘ia %G%Vfﬁi’éﬂ Rgsf .or

1.5 hr an e solve was evapor at e e resi due was sso
washed with ethyl acetate. Sodium chloride was added to the aqueous

layer to saturate same. The mixture was acidified with 1N hydrochloric
acid and extractéd three times with ethyl acetate. The obtained
~organic layers were combined, dried over sodium sulfate and concentrated
to dryness. Diethyl ether was added for solidification and the solid
was collected by filtration to give the title compound (2.50 g, yield
94%) as a yellow-white solid. |

mp :48.5 - 9.7 C

"H—-NMR (CDC la ) éppm, 300MHZz :
2.38 (3H, s), 2.46 (3H, s), 2.89 (3H, s), 2.97 (2H, t, J=6.8Hz),
3.10 (2H, dd, J=10.2 and 13.2Hz), 3.25 (2H, dd, J=h.8 and 13.2Hz),
3.78 (2H, dd, J=5.0 and 10.4Hz), 4.22 (2H, t, J=6.8Hz),
6.83 (2H, d, J=8.THz), 7.06 (2H, d, J=8.THz), 7.43 (3H, mn),
7.97 (2H, m) |
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~in toluene (6-n1), and rnet hyl carbarfate'(440 ng, 5.87 mmol) was added at
roomtenperature. The m xture was stirred at 80-90[err]C for 30 mn. The
sol vent was evaporated and the resulting residue was purified by silica gel

col um ghrﬁﬁtggraphy (devel opi ng sol vent; chlorof orm nethanol =30:1). The

obt ai n olid was recrystallized from net hanol to give the title
conpound Mekh4® 2-metitR)xgc8iBOnylcaebahoyl-3- (4 p-(5-athyl-22ghehylledr] C
[err]H-Nl\/R( 1 rr]) [erripppm 300 MHz: 2.36 (3H, s), 2.96 (2H, t,
J=6. 7quxaz91y¢ ¢ hegyh r(qmonéye 3.74 (3H, s), 4.20 (2H, t,

128 oty 7 ﬁ%éwvwbonvl- s L7 (54t 5 gheny i ﬁ‘f'@%&gl’“hé?ﬁ )

Di benzy. &ﬁqgiifgfa{ﬂl)@éwew)da% [ 4: %@ﬁm‘&m%bvén&dphnnnkamble 1 was

oxazol et ho enzyl ] mal onat e

2-[ 4- [mjfgsameu%m Zaqﬂ:enyl (1{% maézoh;xd)'ehmw] phlonide (382 cibi &- 6§6mm3g)

45. 2 t dd d

i S0l ER iadded: fbRARERBST 1550 o1 THE N tUEH: TR MpAnKed (iRE hESHTE 575

g, 54. 204l ) 361?&’%% %Elpé]rﬂf rwlaQ evihstaters fehd qurddby ﬁés rcﬁlsaewédroom |

t enperature
react i ofn rgodiuene (Gsmiddedd ametriiylt canbaatet K#HO bmgymba 88t moel ) mssacw¢d 135.6
nmol ) in tetrahydrofuran (50 m) at room

hr. socRumaspEPaRSYaORA. The aixturg Vasy SELRGRN) S0-200; 1 £ oMBae

51 n | ft f die d
§60%. T jeiydhe wadFBoBRaca dld' Ehedpddicly Mlstue Sagc’@h‘éﬁl??e?a"fﬁr .
hr. V\iﬁltﬁih’.ct&(j gbll aelLainiehpodatagraplyoféevalioping salventonchibomofadued to the

reaction m xture and extracted three tlrres Wwth etqg %c iate g_ZOO m). The
ext r act sethangds38: 1 by erlhenebbainadwhitie splddedas FermySta gl%ﬁq J8ver -

- sodium Sulfals 28 gf\?@%@t L colpBuh &SI FYR WasyPid '6199.0y silica gel

(;ol um
| ' Me
°3
Ny
0

mp :119.5 - 120.2 T

'"H-—NMR (CDC1s ) 6ppm, 8300MHz:
' 5.36 (3H, s), 2.96 (2H, t, J=6.THz), 3.19 (2H, m), 3.69 (1, s,
| 3.74 (3H, s), 4.20 (2H, t, J=6.THz), 4.32 (2H, t, J=7.9Hz),
6.80 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.4 (3H, m),
7.92 (1H, brs), 7.97 (2H, m) |

~ Example 9
Dibenzyl 2-ethoxycarbonylmethyl-2-[4-[2-(5- methyl 2-phenyl-4-

oxazolyl)ethoxy]benzyl]malonate

Dibenzyl 2- [4-[2-(5-methyl-2-phenyl- ll oxazolyl)ethoxylbenzyll-
malonate (26.0 g, 45.2 mmol) synthesized according to the method
desceribed in W095/18125 was dissolved in tetrahydrof‘uran_(ZSO ml), and
sodium hydride (60% in oil, 2.2 g, 54.2 mmol) was added at 0%C, which

was followed by stirring at room temperature for 30 min. To the

- 45—



éhronatography (devel opi ng sol vent; hexane:ethyl acetate=5:1 ->3:1) to give
the title conmpound (30.2 g, yield 100%9 as an oil. [err] [err] H NMR
(CDC 1[err] )y [err] ppm 300MHz: 1.20 (3H, g, J=7.1Hz), 2.36 (3H, s),

§ 5735| Hg;'i*eﬁblon mu?b(u%% ﬁtgy aJded] 36§3ﬂ¥910n30?3e§}g;!1 b'i‘):moﬁ anﬂez*('1553 1!:121 (1H

d, J=13.13%.), miobD J(rQlﬁatdahsﬂdz&fﬁHah (50 mld. as mm td!mpér-’StM) Afte® - 7.33
10H, 7.41
(2 Et ho;r) éﬁ?léﬂ’f Hylhrz fﬁd{'ﬁ“ ?‘Qdfgré‘é?lﬁoi s- -'dxézo?'g/-ﬂ) mmol) and

et hoxy] ' Di Renzy. irri _
- ot hoxyed bon%ﬁ%&l %FSA énl(’Shr% ﬂmr ugre erddfd After stirring for

oxazol yl) Qﬁhoxwmm&lﬁbomﬁe ip20ib, 2. 24é, 65m|nimoobt Raveflided EnangHee 9
was dissolved in nmethanol (150 ml) and tetrahydrofuran (150 m), and 5%
pal | adi ush¥darpowas stirged a‘d(hé‘d Wateermiapdut b agueousgsedinn y stirred at

oo R L SR RS b e el s At

4 6 - extractel VEirtee\k3ImeY aPIYhAeeHy1 Oad]!t‘é‘tet (=0d inil)e CP}S@C&Ma(:@édO g,
yield 98% as an orange-yell ow solid. err{z
- organic layers were combined, washed with brine, dr1ed over sodium
sulfate and concentrated. The residue was purified by silica gel column
- chromatography (developing solvent; hexane:ethyl acetate=5:1—>3:1) to

give the title compound (30.2 g, yield 100%) as an oil.

. | 0
Me GBn :
0 . :
®_<\ 1/\ Mcoost
' " o o 0Bn .
'"H-NMR (CDC1ls ) édppm, 8300MHz :
1.20 (3H, q, J=T.1Hz), 2.36 (3H, s), 2.85 (2H, s),
2.95 (2H, t, J=6.THz), 3.33 (2H, s), 4.07 (2H, g, J=T.1Hz),
4.18 (2H, t, J=6.THz), 5.10 (1H, 4, J=_13._1Hz),
5.12 (1H, d, J=13.1Hz), 6.69 (2H, d, J=§.THz),
6.85 (2H, d, J=8.THz), 7.20 - 7.33 (10H, m), T.41 (3H, m),
7.98 (2H, m)
Example 10 _
2-Ethoxycarbonylmethyl-2-[4~[2-(5-methyl-2-phenyl-4-oxazolyl)-
. ethoxylbenzyllmalonie acid
Dibenzyl 2-ethoxycarbonylmethyl-z-[h—[z-(S-methyl-z—phenylfh-
oxazolyl)ethoxylbenzyllmalonate (29.5 g, 44.6 mmol) obtained in Example
9 was dissolved in methanol (150 ml) and tetrahydrofuran (150 ml), and
5% palladium carbon (2.0 g) was added. The mixture was vigdrously
stirred at room temperature under a hydrogen atmosphere. (3.3-3.4 atm)

for 6 hr. After stirring, the catalyst was removed with celite and the

— 46—



[err]H NWVR (CDC l[err] ) [err] ppm 3 OON+EE 1.17 (3H, q, J=7.1Hz), 2.41
(3H s), 3.03 (2H, t, J=6.0Hz), 3.14 (2H, s), 3.20 (2H, s), 4.07 (2H, q,
J=7.1Hz), 4.15 (2H, t, J=6.0Hz), 6.77 (2H, d, J=8.3Hz), 7.07 (2H, d
J=8. 3HZ§olvEn‘i:5w$§"évdﬁora¥e@4tc( %‘ﬂve”ﬁhe 8c1(ﬁe( é6hp &In'ﬁ) (E’Faﬂﬂé ey?ﬂsld 98%)

2- Et hoxycar bonyl et hyl - 3-] 4- - met hyl - phenyl - oxazol

et hoxy]meawlorpnwynhlmasobud.

2- Et hoxycar bonyl met hyl - 2- [ 4- [ 2- (5- et hyl - 2- phenyl - 4- oxazol yl ) -

et hoxy] benzyl ] mal onic acid (21..0 g, 43.7 mmol) obtained in Exanple 10 was
heated at 150[err]C for 30 mn. The reaction nixturﬁ was purified by silica
gel colum chromat ogr aphy (devgl opi ng sol vent; chlo

met hanol =40: 1- /v‘ ) to gbve 8 title coppdu LS. O yield 79% as a
] err 300VHz:
), \§7 1 , & and 16. 8Hz),

yeIIOMkbromn
1.21 (3H,

2.55 - 2. 78 (2H; : 2.90 - 4. OQ, 21 ﬂ, J=7.1Hz), 4.20
(2H, t, J 6. 6Hz) , 6.82 (2H, d J=8. Ft) 7.07 (2H, 8, J=8.6Hz), 7.44
(3H, : I hy

3-car barm ZPI%% zd_?yrreﬁﬁ lnp &pl%?ﬁ? soxazo ;et hoxy] -

-4 7 - 1.17 f8igNny,] UaﬂyTBz}g 2 u11' H, s), 3.03 (24, t, J=6. OHz)

2- ethoxycarbonylnethyl 2- phenyl - 4- oxazol yl ) -

et hoxy] phery f‘ isc 3 aé@d 1%7 zﬁm)ﬂ) ‘b’ﬂtéﬂﬁzd in Exanple 11 was

added thIOQyHSChé@rI e jgo q% %%i73gﬂpnréacng éﬁyq m xture was refluxed

under heatinig~for 1 r —at tron m’xture was concentrated

and t et r ahydiogf (2R d,29= Btimm)a,s Tad8elBH, 0 heTrohi (Qlg. m23%8 ARIHS Brgbni a
(15 m)_was _added at O[err]C and the m xture was stirred for 10 mn. The.
mi xt ur EX@mplecildi fi ed with 1N sodi um hydr ogensul fate and

2-Ethoxycarbonylmethyl—3-[Hf[z—(5—methyl—2—phenyl-h-oxazolyl)—
ethoxylphenyllpropionic acid
2-Ethoxycarbonylmethyl-2-[4-[2- (5-methyl—2-phenyl -I-oxazolyl)-
ethoxy]benzyl]malonlc acid (21.0 g, 43.7 mmol) obtained in Example 10
was heated at 150°C for 30 min. The reaction mixture was purified by
silica gel column chromatography (developing solvent; chloroform:
methanol=40:1—>20:1) to give the title compound (15.0 g, yield 79%) as

a yellow-brown oil.

'"H-NMR (CDC13) é6ppm, 300MHz :
1.21 (3H, t, J=T.1Hz), 2.37 (3H, s),
2.38 (1H, dd, J=4.8 and 16.8Hz), 2.55 - 2.78 (2H, m),
2.90 - 3.17 (4, m), 4.09 (2H, g, J=T.1Hz), 4.20 (2H, t, J=6.6Hz),
6.82 (2H, d, J=8.6Hz), 7.07 (2H, d, J=8.6Hz), T.44 (3H, m),
7.97 (2H, m) |

Example 12
Ethyl 3-carbamoyl-4-[4-[2-(5-methyl-2- phenyl ~4- oxazolyl)ethoxy]-

-47-



the precipitated solid (2.93 g) was collected by filtration. A part (1.30
g) thereof was recrystallized fromethyl acetate to give the title conpound

(0.70 g, yield 35%. [err] mp :141.8- 142.3 [err]C
[err]H—LhMg @g&é [err]ppm 300MHz: - 1.23 (3H, g, J=7.2Hz), 2.38
(3H, s); 9 g?%%%1 dd, .J=3.8 and 16. 7Hz), 2.60 - 2.90 (4H, m, 2. 97

(2H t, J= 6T6FE)ethhx&&afﬁbhyImetﬂyI—EHﬁQ—[25(Béméthyl-ﬁﬁphenyl u-Bxéﬁonmﬂ-
brs), 6.83 J=9. OHz), 7.09 £2H d, J= C}?g %
(2H, methex aipbeqxﬂ]prng@ggqc acid (1.5'g, 10.3 mmol obtalned 1n xample 11

3-[4- [ﬁbaﬁszsﬁgﬁgzglmngﬁhgﬂlﬁﬁe) 130"%t hW1’|43OWP}| YhketRO Wikture was

phenyl

2- [ 4- [ Zrdf3uiel iyhdetr meabihg £orXazpt yad d00XY] Hen PeabtioR iiduee (#as3 g,
5.91 mol ) synt hesi zed accordln% to the nethod described in W95/ 18125 was
u

di ssol veaficentuabed rand setrahydrefupan ni25 mdhdwas tadded tolthe desidue. mP8%
11. 82 d wat 1 11. 82 ayo dded at

{ener AHekuS ARSI (15 Lk e paded; ak 08 e Bhieg nP B e, Mol SR adh S
10 roOMg GRE" aF K ﬁ‘:h x‘éﬁi‘érwéé%eﬁhifﬂ@f vﬁ@ﬁeﬂN adyh ffult® hfard genduRat & drdpct ed

three tines wt yl acetate (50 m). The extracted organic |ayers were
conbi nethe greeilp biatreds sdlidn €u9Bagk wasicollected by filtration. A part -4

chr omat Ug o) RRRABLGBRR G SRIVGEALL L7RS RBBCR AL A0EEAYe S BV oEhR o Hlfe
tithe cmRund (d.7P ¢ yYefd $549% - [err]

_ Me
0 \ _ ' COOEt
" |
0 o NH:

p:141.8 - 142.3 C |
"H-NMR (CDC1s) éppm, 300MHz :
1.23 (34, q, J=T.2Hz), 2.38 (34, s), | |
2.42 (1H, dd, J=3.8 and 16.THz), 2.60 - 2.90 (4H, m),
2.97 (2H, t, J=6.5Hz), 4.10 (2H, q, J=T.2Hz), 5.20 (1H, brs),
5.44 (1H, brs), 6.83 (2H, d, J=9.0Hz), 7.09 (2H, d, J=9.0Hz),
7.43 (34, m), 7.97 (2H, m)
_ Examgle 13 '
Methyl 3-[4-[2-(2-(benzothiophen-2- yl) 5-methy1 -4- oxazolyl)ethoxy]-
phenyllpropionate
Dimethyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxylbenzyll-
malonate (2.83 g, 5.91 mmol) synthesized according to the method
described in W095/18125 was dissolved in dimethyl sulfoxide (25 ml),
and lithium chloride (500 mg, 11.82 mmol) and water (212 pl, 11.82 mmol)

were added at room température. The mixture was refluxed under heating

.97

for 45 min and eooled to room témperature. Water (50 ml) was added and
the mixture was extracted three times with ethyl acetate (50 ml). The

extrécted organic layérs were combined, dried over sodium sulfate and



[err]H-NVR (CDCl[err]) [err] ppm 300 Miz: 2.39 (3H, s), 2.58 (2H t,
J=T.4Hz), 2.88 (2H, t, J=7.8Hz), 2.97 (2H, n), 3.65 (2H, s), 4.21 (2H,
q, J=6.6Hz), 6.82 (2H, d, J=8.7Hz), 7.09 (2H, d, J=8.7Hz), 7.37 (2H m,
7.75 - 7. Ex l.e s .

5 (o[ 2 OhobibhaBa o iR Stipe cvan MRt ded b, 5053 fek SOSHERy | |

prapi oni @h2endtographyt (déveloping solvent; hexane:ethyl acetate=5:1) ta give
3-[4-]2- 2-(benzothiophen-g-yl)-S-npth | - 4- oxazol yl') - .

et hoxy] phéeytiplesospaued ((1..98 g, viddd 888)) obtained in Exanple 13 was

di ssolved in nethanol (20 m) and tetrahydrofuran (30 m), and 2.5N aqueous

sodi um hydr oxi de solution (2.2 n1,M nmol ) was added atﬁbﬁ&g1tenperature,
t S

.5
whi ch was. fol L.ogwed by stirri f %3 hr. Theég Q| evapor at ed
and water wasg ' t he obtaq ed residue. drochloric acid was
added to aci g0l ut i Dy th recip white solid was

wat ‘

‘collected b rati on, washed w b

conmpound (1.80 g, yield 98% as a white solid. [err] [ err] H NVR
(DVMsO-d[err] ) [err] ppm 300 MHz: 2.37 (3H, s), 2.46 (2H, d, J=7.2Hz),
2.73 (2H, d, J=7.7Hz), 2.91 (2H, d, J=6.3Hz), 4.16 (2H, t, J=6.6Hz),
6.84 (2H '¢{ INBMRZX.CDC ls ) ppm, 30 OMHz4 9 - 7.11

(2H, d, J=8.7Hz), 7.43 (2H m ., 7.85 - 805 (3H,_m,  12.07 (1H brs)
Exanpl e 15 N2[39 [(BH,2s) 2-2 BéhA8Hhi opRie- 4Hg) ) -25-88e(BY) -t Ied2z8R3) ) et hoxy] -

T [ 2F(F (B omher 2 (s hr 1 4 B IS ey -
phenyl ] propi gngs @H,dd( 8348 "Mz) 2- POIMRN) @btaigiefz) ke, 14) was
7.75 - 7.87 (3H, m) '
Example 14 |
3~[4-[2-(2- (Benzothiophen-2-y1)-5-methyl-4-oxazolyl)ethoxylphenyll-
propionie acid |
Methyl 3f[h—[2¥(2-(benzothiophen-z—yl)-5—methy1-4—oxazolyl)-
ethoxylphenyllpropionate (1.90 g, 4.51 mmol) obtained in Example 13 was
dissolved in methanol (20 ml) and tetrahydrofuran (30 ml), and 2.5N

aqueous sodium hydroxide solution (2.2 ml, 5.5 mmol) was_added at room

temperature, which was followed by stirring for 13 hr. Then, the
solvent'uas evaporated and;ﬁater was added to the obtained feSidue. 1N
'Hydrochioric acid was added to acidify the solution and the
precipitated white solid was collected by_filtration, washed with water
and dried to give the title compound (1.80 g, yield 98%) as a white

solid.

Me ___COOH

'"H-NMR (DMSO-d¢) dppm, 300MHz :
2.37 (34, s), 2.46 (2H, 4, J=7.2Hz), 2.73 (24, d, J=T.THz), _ .
- 2.91 (2H, d, J=6.3Hz), k.16 (2H, t, J=6.6Hz), 6f84 (2H, 4, J=8.7THz),
' - 49— '



added t.hi onyl chloride (2 m, 27.4 mmol) and the m xture was stirred under
heating for 40 mn at 60[err]C. The reaction m xture was concentrated and
N, N-di nethylaniline (10 m) was added to the residue. Uea (250 ng, 4.17

mpl ) was agd Lihe ; 0g xfyine Syl T _heahg ory5 hr at
150[err] C ?Jf gg @gohmgﬁ'ﬁ#)m V\S(/ta?er’aggT ?‘%edgéfr]\% ﬁ“{s gr%)i(t ure was
heated for 10.07 @H,1808krr]C. The reaction m xture was cool ed to room
tenperature and the precipitated solid (468 ng) was coll ected by

fiLt[at i&%&!ﬂﬁé%pﬁt (ZSO'rrg) t hereof was washed successively with wat_ler,

_ (0:1 h _ . . i on.
A SeSSHEE S LA AR B2 N Ackedn SO R S0t om
?'2512?3C%ﬂmgp‘fée‘?iﬁngm"yé§l d 21% as a gray-white solid. [err] mp

[(err]H—NI\/R (DMSO-d[err] ) [err] ppm 300 MHz:
2.37 (3H, s)ToZ35EIH[2H{2d(benzptBiupher>-27§1) FHtmathyl=-6tizolyl) ebh@dyl2H, d,

J=6. 6Hz), 4. 2H, t, J=6 , 6.85 (2H, =8..7Hz), 7.10 H d,

J=8. 7Hz)P,he?.yi&éqﬂ-‘gmﬁFs?‘,’ldﬁ%}J(E$+, , W!“?g) (0%11318};6)%" Exa?‘.l’ig ‘( #aF5 (3H,
, 10. : t 33 : : ;

o 2- ( Soded thiGL EXEIRL 0 ME ILihmal) and the mixture yas stigred

hydri de upde¥o heatilg £3r140 min88t1609th! ) Thesrewctiion miktwreival comesrratedo

m ) under a_nitrogen atnpsphe spended in N

, N
-5 0- and N,meqW#enmedg?@sal wasaadded o dhecnesidye.hi Yrea| (35%n was
dded - yyd | . | kN.
Artor 10 - (hARGIGREERRRY ah O SIRKRRG s’ shartbs ke heliily Far™s"
net hyl - Zrpaenys0 € .ox dzek y (250 ugo! Merp ol rwde dga@nOagdedb@nd thel piiture
N, N- di et hyl f or mam de éSO m) vvaizadded. The m xture was stirred_at room
t enper ati@seheated fiar, 1dnkr &thyP0decatlhe soaehion atature Hases09leddiqumoon

hydr oxi L 0 QQQF f I 3O T | .organic

| ayer m&%mﬁggﬁ{é#)%\na&ﬁ ?Rﬁiﬁﬁf%@ﬁorl C%gé.lgé ?% m#:)) Pas &G'Ll%%rtghnw
filtration. A part (260 mg) thereof was washed successively with water,
ethyl acetate/tetrahydrofuran (9:1), 10% aqueous sodium hydroxide
solution_', 1IN hydrochloric acid, water and tetrahydrofuran, and dried to

. give the title compound (110 mg, yield 21%) as a gray-white solid.

0 0
' : Me
0 N/KNHz
. N \ H
| Q o
S N :
. ' 0 _
mp:2h1.3-24_1.9°c |
'"H-NMR (DMSO-ds ) dlp pm, 30 0MHZ:
' 2.37 (34, s), 2.53 (24, d, J=T7.8Hz), 2.75 (2H, d, J=T.SHz),
2.91 (2H, d, J=6.6Hz), 4.16 (2H, t, J=6.3Hz), 6.85 (2H, d, J=8.THz),
7.10 (2H, d, J=8.THz), 7.16 (18, brs), 7.43 (28, m), 7.72 (14, brs),
7.89 - 8.05 (34, m), 10.11 (1H, brs)
Example 16 _
Methyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxylphenyllpropionate
Sodium hydride (60% in oil, 2.11 g, 88.1 mmol) was washed twice

with n-hexane (10 ml) under a nitrogen atmosphere, 'suspehded in N,N-
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sat ur at ed aqueods sodiun1hydrogencakbonate solution (100 h1) and saturated
bfine (100 m), dried over magnesi um sul fate and concentrated under reduced
pressure. The residue was purified by silica gel columm chromat ography

(devel Oﬁd&h%Qk‘Mﬁﬁﬁmdé' lisgaiE) @y lceceiolleds 85Td5ahirso sBlyEidh&aki hdged
conmpound (llH_3 Epthleld 68% as a white solid. [err] np 50.2 -51.7
N

. [err] C fiaghy] xdngxypbengb)qngpu@nqﬁan(15@9mgt '88. 1 mmgy) (@ter 4%, mbnss

(3n s)ATEEnJ07Bin Sneh; hidbogen bubb3itd eissshind) A Oé-ﬁiionf gt 25
J=8. 6Hzgetni142- ﬁﬁﬁxy?,lfﬂhpoxazgl&&@/(?Zfblmnegu‘i?&ﬂéﬁé (/’amabygl 5’5@@ @b ) eﬁq (A

C 72.31, H’6.34 Foun 13, H; 6. 32, 6 Exanple 17
3-[ 4- [ZN(N}deebhylﬂbnmammﬁé @5&»m&30ha$)addadxy]bhermmﬂanepwasnstLaced at

Met hyl 3-] 4- 2 hyl - 2- phenyl |y -

(150 Fo0 tomRREH oot raihi Sodar S fosake w@m éLm%&ﬁEhﬁ?aE 400
m )., d drik '
e n%%ﬁmmfggﬁpéﬁﬁ%g%aﬁﬁt@ﬂ“‘?ﬁgrﬁ%?ﬁ*r#fehé Il ?ea%?%fﬂ*’e o' ol vent

was evagistiained ufgeiic adyerdiay eashed . wilkihhyN nydat@drﬂo(rﬁe a¢id dndowalk; (200 .
m ) were added for partition. 1N Hydrochloric acid was added to the aqueous

| ayer teatunagedyagueaus sRdiwm duidspgeneartosate selutdem 410@@mldy apd| trati on,

el HhlbalRuChnte? (Tob, &% doaBd VAP peeRELE S TSRy Spd chelReilbea
under reduced pressure. The residue was purified by silica gel column
chromatography (developing solvent; n-hexané:ethyl acetate=85:15) to
give the title compound (14.0 g, yield 68%) as a white solid.

0

0 _ l | . OMe
o<

mp :50.2 - 51.7T C
'"H—NMR (CDCl3s) dppm, 300MHz:
2.37 (3H, s), 2.58 (2H, t, J=T.5Hz), 2.88 (2H, t, J=T.5Hz),
2.96 (2H, t, J=6.THz), 3.65 (3H, s), 4.22 (2H, t, J=6.THz),
6.82 (2H, d, J=8.6Hz), 7.08 (2H, d, J=8.6Hz), T.41 (3H, m),
7.96 (28, m)
Elemental Analysis |
Calculated (%) C;72.31, H;6.34, N;3.83
Found (%) C;72.13,'H;6.32, N;3.66
Example 17 _ :
3-[4-[2-(5-Methyl-2-phenyl-4-oxazolyl)ethoxylphenyllpropionic acid -
Methyl 3-[h-[2-(5-methy1—2-pheny1-h-oxazolyl)ethoxy]phenyl]*
propionate (13.0 g, 35.6 mmol) obtained in Example 16 was dissolved in
methanol (400 ml), and 1N aqueous sodium hydroxide solution (50 ml) was

added with stirring at room temperature. After stirring for 15 hr, the



p :141.8 - 144.0 [err]C [err]H-NVR (CDCl[err]) [err] ppm 3 0 OMHz:
2.37 (3H, s), 2.62 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 2.97 (2H
t, J=6.7Hz), 4.21 (2H, t, J=6.7Hz), 6.82 (2H d, J=8.6Hz), 7.09 (2H, d,

6 1 nal ul % C
\; 1805H23|_?lgégg wéNQEévg ralfzgcg %dd(%g() r83uddE @??k%ré\l_l Eﬁﬁgi ac&%é% é?b elﬁjlff

3-[ 4- [zar(dsmeﬁeny(Z@ pﬂényerelaswgdofw )pan:otwmﬂeriw ]-lgdnmln]ttm:t\c?eclcé O%d‘dat hyI
3-[4-]2- hen 4- oXx f hoxyl p ropi gnat e ng,

T b At Ebar bt PO AT 38 addd iy aane %%rsﬁmm| Sobot tias
and theedlipeeted WRTiStrhEesh f @askéd W wateM fﬁr?@ga%ﬁ edr1 8&9’ ent was
evapor at ed under reduced pressure. acet at aqueous
sodi umttedmicedi pressuinet tong{ Ve thi) tmlatee (midednd ofinarg ;tymd 'QB%)Oégeml c
Iayer s ,wash with water (50 nml) and saturated brine (50 m), dried over
magnesi t uﬁ?i and concentrated under reduced pressure to give the
title conpound (464 ng, yield 80% as a white solid.

-5 2- [err] np :139.2 - 140.0 [err]C [eﬁr]H—NNR (CDCl[err])
[err] ppm 300 MHz:

0 OH

mp :141.8 - 144.0 °C : _
'"H-NMR (CDC1ls) dppm, 300MHz :
2.37 (3H, s), 2.62 (2H, t, J=T.5Hz), 2.89 (2H, t, J=7.5Hz),
2.97 (2H, t, J=6.THz), 4.21 (2H, ¢t, J=6.T7Hz), 6.82 (2H, d, J=8.6Hz),
7.09 (2H, d, J=8.6Hz), 7.41 (3H, m), 7.96 (2H, m)
Elemental Analysis
Calculated (%) C;71.05, H;6.08, N;3.95
Found (%) C;71.22, H;5.83, N;3.63
Example 18 |
3-[#—[2—(5-Methyl-2-phenyl-4-oxazolyl)ethOXy]phenyl]propionamide
" Methyl 3-[4-[2-(5-methyl-Z?ﬁhenyl-u—oxazolyl)éthoxy]phenyl]- |
propionate (600 mg, 1.64 mmol) obtained in Example 16 was added to
ammonia/methanol (50 ml), and the mixture was st1rred for 24 hr at room-
temperature. The solvent was evaporated under reduced pressure. Ethyl
acetate (50 ml) and 1N aqueous sodium hydroxide solution (50 ml) were
added for partition. The organic layer was washed with water (50 ml)
and saturéted brine (50 ml), dried over magnesium sulfate, and
concentrated under reduced pressure to give the title compound (464 mg, |
yield 80%) as a white solid. ' |
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2.37 (3H, s), 2.48 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 2.97 (2H,

t, J=6.7Hz), 4.22 (2H, t, J=6.7Hz), 5.20 (2H, brs), 6.82 (2H, d,
J=8.5Hz), 7.10 (2H, d, J=8.5Hz), 7. 41 (3H, m, 7.96 (2H, m El enental
Anal ysi s Calculated (% C;71.98, H 6.33, N, 7.99 Found (% C 72.02,
H, 6.20, N 7.67 Exanple 19 Met hyl 0 .

N[ 3-[4-[2-(5-nethyl -2-phenyl - 4- oxazol yl ) et hoxy] pheny}y] -

pr-opi onyl ] car bani de To Me R

3-[4-[2-(5-met X- phenyl ~4~@xazol yl ) et Gr Oxfilni ¢ acid (1.00 g,
2: 85 mmol ) obta O 4 anple 17 was add j onyl chloride (1.7 m), and
the m xture way rred Uheer [ f gF at 100[err]C. Excess thionyl

chloride was evaporated under reducedressdre and the obtained residue was
di ssol ved in_benzene &2.3'n1). Thereto was added net hyl -carbamate (214 ng,
2.85 mBAD ahdPtdhe d#R:8r € was stirred under heating for 5 hr at 80[err]C.

Water (3Gyni etates (50 i) d for partition. The

or gani E: I yeh&gg %‘?ﬁi’e?@ﬁﬁ s%'&h%alpéd %fqﬁ?e' M), dried over magnesium
sul fate, apgd3go(mpnislat 2dygineer, tedueresR)essweE (2fhes! eﬁgq«sﬁ yas purified
by silica gel colum chronatography (devei opi ng sol vent; di'¢ Foronethane:-
met hanol =18091) (2l i, v3=6 )it he22 o@liguttd J=BFTHz), §i20 d2H;%rak, a white
sol i d. ' '

1127.7 - 18283 (@ fe fé‘?rﬁﬁi)wwﬁl%d@ﬁ'e#ri;:féﬂz])sp%rf‘ﬂ dgipd, | ™
7.96 (2H, m) - '
Elemental Analysis
Calculated (%) C;71.98, H;6.33, N;7.99
Found (%) C;72.02, H;6.20, N;7.67

Example 19
Methyl.N-[3-[&-[2-(5-methyl—2-phenyl—h-oxazolyl)ethoxy]phenyl]-
propionyllearbamide ' _

To 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxylphenyllpropionic
acid (1.00 g, 2.85 mmol) obtained in Example 17 was added thionyl
chloride (1.7 ml), and the mixture was stirred under heating for 1 hr at
100°C. Excess thionyl chloride was evaporatéd-under reducéd pressure-
and the obtained residue was dissolved in benzene (2.3 ml). Thereto
was added methyl carbamate (214 mg, 2.85 mmol) and the mixture was
stirred under heating for 5 hr at 80°C. Water (10 ml) and ethyl
acetate (50 ml) were added for partition. The organic layer was washed

with saturated brine (20 ml), dried over magnesium sulfate, and
concentrated under reduced pressure. The residue was purified by

- silica gel column chromatography (developing solvent; dichloromethane:
methanol=100:1) to give the title compound (433 mg, yield 37%) as a

white solid. -



2.36 (3H, s), 2.87 - 3.05 (6H, m), 3.74 (3H, s), 4.21 (2H, t, J=6.7Hz),

6782 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7.40 (3H, n), 7.65 (1H,
brs), 7.97 (2H, n) Elenental Analysis Calculated (%9 C; 67.63, H 5.92, N
6.86 Found (% C 64.96, H 5.51, N;6.14 Exanple 20 -

N-[3-[4-[2-(5-Met hyl - 2- phenyl - 4- oxazolyI)ethoxy]phenyb]propupnyl]urea To

3-[4-[2-(5-nmet hyl - 2- phenyl 4- oxazol yl ) et hoxy] phenyl ] pfjopi onijc acid (1.00 g,
2.85 nmol ) obtalned i n° Exanpl e M&7 was added_.t hi onyl c origété% 7 m), and

the m xture wag rred 0 eating for 0| eTN Mess t hi onyl
chl ori de was undef} reduced prq ¢ and urea H257 ng, 4.28 mmol)
was added to twe obt ai netiNr-esi e 2’ was stirred under heating

for 1 hr at 120 -rr]C and purlfled by &lllc. gel colum chromat ography
(devel opi ng sol vent; dichl oronet hane: nethanol =10:1) to give the title

conpounmh. p5602%y7 vil82d350809 as a white solid. [err] o onp :177.1 -
178.0 C VHz : 2.37 (3H, .s), 2.58
(2H, t,[e'rﬁ] wﬂ;ﬁéﬂﬁéﬁmlieé:é err;’p&rBzNggP?zH t, J=6. 7|(42), 2?21
gzgz E’zH ?§?z£3%1_|52)7 glg% bz‘ﬁhs (6H 8m)6Hz)7u7(34% (ng 7. 864 2H,

'n, 8.16 (W21bf2lH, 88 H@G(ﬂt),brﬁsﬂZE(&lnemt al=8nGlizk, §.Chl ,atdedJE%Gltz)
ﬁZAégtyF 3 8 [§310J32t y 2‘Hheh§F)4fg¥§§ééab)% ﬁoii]pﬁgnsl?? E?ggFLﬁaﬁsde
To 3- [4Eiéhéﬁéagekﬁgﬁy§%sphenyI-4-oxazolyL)ethoxy]phenyI]propionic
Calculated (%) C;67.63, H;5.92, N;6.86
Found (%) C;6h,96,-H;5.51, N;6.14
Example 20 _ _
N-[3-[4-[2-(5-Methyl-2-phenyl-4-oxazolyl)ethoxylphenyllpropionyllurea
To 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxylphenyllpropionic
acid (1.00 g, 2.85 mmol) obtained in Example 17 was added thionyl
| chloride (1.7 ml), and the mixture was stirred under heating for 1 hr
at 100°C. Excess thionyl chloridé was evaporated under reduced
pressure and urea (257 mg, 4.28 mmol) was added to the obtained residue. -
The mixture was stirred under heating for 1 hr at 120°C and purlfied by
silica gel column chromatography (developlng solvent, dlchloromethane
methanol;10.1) to give the title compound (560 mg, yield 50%) as a
white solid.

0 0
0 — e : N)kNHz
; o 0 |

mp :177.1 - 178.0 C .

'"H-NMR (CDC1ls) dppm, 300MHz:
2.37 (3H, s), 2.58 (2H, t, J=7.9Hz), 2.90 (2H, t, J=T.9Hz),
2.96 (2H, t, J=6.THz), 4.21 (2H, t, J=6.THz), 5.27 (1H, brs),
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S

acid (1.50 g, 4.27 mmol) obtained in Exanple 17 -was added thionyl chloride
(270 m), and the mixture was stirred under heating for 1 hr at 100[err]C.
Excess thionyl chloride was evaporated under reduced pressure and acetam de

(504 ng, 8. Figemiby, WAS Jagdelz) 0 1.08 O aidled=gesnse 7.kbe(3M Xtw)re was
stirred under heatlng for 1 hr at 120[ err é Met hanol (5 M) was added, and
the reacti oV .96x{2le tas 8s16r tHH tos) 108456 (dHd boskentrated under r educed

pressure,, The. .o d.residue was purified by silica gel colum
chronatoE&%ﬂﬂﬂ} ?d W%f g sol vent; n- hexane:ethyl acetate=1:1) to glve

the title ( I 2 ite solid. [err] mp
0 127.7 - 1%@%(2[52?? (2,‘91(3??67}’1@ & Cgéc,?g-r@]w)B [err] ppm 300 MHz: 2.33

(3H, s), Eamd(i#) s), zmeu(m ;5. 11&5 WHB.95 2.91 (2H, t, J=6.2Hz),
2.98 (2H J=6.6Hz), 4.22 (2H, t, J=6.6Hz 6.83 (2H, d, J=8.6Hz),
7.10 Ezkﬁ_’!_aﬂﬂkglwzg 7.40 ESH M, 7. 923 (2H, E§<arrpl e 22 :
S- Met hyl - NEL MY | = 2- L -

SNy el k1 (8- (IR - By x&gsafm@tmgyggﬂenyn o

3- [ 4- [ 2- fisopiRinapide- phenyl - 4- oxazolyl)ethoxylphenyl]proplonlc acid (5.00 g,
14. 2 mol) obtalfed I n Exang e 17 was_added neth t hi gi socyanate (1.56 g,
21. 4 ol ) &ed 3l 12 Bomethy-2npheny b-4-qnazodyl t'rhﬁawﬂp henyl kpwepipnier e

. vet SRLGIE0 BCALARRR1) SUBRoR: S AbARLE  FRE, AEL VeiobIT0 e

W th 1N gkisrade $20tn WY dh@xtkte iRtubé Gias 589rhdd HAdrsRéAEBIgE#abr 1 Ngr (50
m), -dried over nesi um sul fate and concentrated under reduced pressure.

The obt aahdcpor°63| esss thienyl ehloyide |wasa eyaporatadminder oredusgdaphy

e Sl e
residue. The mixture was stirred under heating for 1 hr at 120°C.
Methanol (5 ml) was added, and the reaction mixture was stirred for 10
min an& concentrated under reduced pressure. -The obtained residue was
purified by silica gel column chromatography (developing solvent; n-
hexane:ethyl acetate=1:1) to give the title compound (541 mg, yield
32%) as a white solid. |

| | | 0 0
. 0 e ~ N /lkue
Q_«" I/\ i
. | 0

p :127.7 - 128.7 C
'"H—-NMR (CDC1s) 6ppm, 300MHz :
2.33 (34, s}, 2.38 (3H, s), 2.78 (24, t, J=6.2Hz),
2.91 (2H, t, J=6.2Hz), 2.98 (2H, t, J=6.6Hz), 4.22 (2H, t, J=6.6Hz),
6.83 (2H, d, J=8.6Hz), 7.10 (2H, d, J=8.6Hz), 7.40 (3, m),
- 7.98 (2H, m) | | ' | |
Example 22
S-Methyl-3-[4-[2-(5-methyl-2-phenyl- h—oxazolyl)ethoxy]phenyl]-
propionyl]thloqarbamate



a white solid. J[err] mp :127.8 - 128.3 [err]C [err] H NW\R

(CDCl[err]) [err] ppm 300 MHz: 2.33 (3H, s), 2.37 (3H, s), 2.76 (2H, t,
J=7.5Hz), 2.95 (4H, m, 4.22 (2H, t, J=6.7Hz), 6.82 (2H, d, J=8.6Hz),
7.09 (2H, do 3=B46l#)(5-met yﬂ-@—?ﬁbhyl@ll o&aQGlﬁE)‘étﬁ&ty]§h&9y](]39|ﬂopb6§i!c

El enental Anal BSI s Cal cul ated C 65.07, H 5.70, N 6.60 Found i% G
65. 06, ae¢igl & 3.2 2 mmol) o talned in Example 17 was added methy 56 - .

?&”‘?L%ﬂmgcyanw - B8, AlnhoBRRH. 206 Friflugnoseetie,anid J5y5 nl,

et hoxy]phenyiubP) OFHIQI”tﬁeaﬁiﬁure Has stirred under heatlnﬁ for 3 days at
5-14-[2-[2- (Benzoth| ophen- 2-yl ) - 5-net hyl - 4- oxazol yI)et oxy] - -

benzyl 16&6xazBthyl reeetatedl hk: m(l.i 8mdg§ater015®mlil weyat addéd fdraccording to
t he net ho escri in W95/18125 was di ssol ved in tetrahydrofuran (50
m), arRfY FBﬁenﬁiﬁd orgamic,laver; wag Jashefpiith JN agneeys sqadivBnce

hydroxide solution (100 ml) and saturated brine (50 ml), dried over
magnesium sulfate and concentrated under reduced pressure. The
obtained residue was purified by silica gel column chromatography
(developing solvent; dichloromethaﬁe:methanol=99:1) and washed with
ethyl acetate (20 ml) to give the title compound (1.23 g, yield 20%) as

a white solid.

- 0 o
: | Me /“\
0 : N SMe
<<::::>>——“<;N:::ﬂ:;’//’\\\ /J:::::]//*\\,/“\\H
0
mp :127.8 - 128.3 C _
'"H-NMR (CDCls) dppm, 300MHz :
2.33 (34, ), 2.37 (3H, s), 2.76 (2H, t, J=7.SHz), 2.95 (4H, m),
4.22 (2H, t, J=6.THz), 6.82 (2H, d, J=8.6Hz), 7.09 (2H, d, J=8.6Hz),
7.40 (3H, m), 7.96 (2H, m), 8.09 (1H, brs)
Elemental Analysis

Calculated (%) C;65.07, H;5.70, N;6.60
Found (%) C;65.06, H;5.54, N;6.63



of 5% pal | adi um carbon (0.18 g). After 4 hours, the catal yst was renoved
ahd the filtrate was concentrated under reduced pressure, and the obtained
resi due was washed with diethyl ether (20 m) to give the title conpound

(1.55 gExanpded286% as a white solid. mp 148.2 - 149.0[err]C

d t 36 (3H,
o 5" be e eatempli kY3 Ao Ehidphenc B i) B ey b Moty B U O
6.82 (2§ h&w}bﬁéngﬂﬁ fioh8c (d¢id brs) 7.09 (2H, d, J=8.4Hz), 7.40 -
7.45 (3H, 10 (3H, m le 24

2¢ [ 4- [2 (5- n&t[ﬁy[zzm@eymnhmm-ar }omethilloxaspynbathoxy 1 -

(300 sbemani v Lt ibs3r S, LT 30 4t b, gy SR pea Rl ife
VD95/ 184¢ %H@%le@?éé Odé&‘f'lbéd”ﬂi hmsﬁ 825 wdaeéwmd( in %eb&ﬁﬁyﬂiﬁfur‘&hd 28%

aqueous ammoni a was added, which was foll owed by stlrrlng for
days at (sﬂmm)t,eandrhydmenamd ef> MMh(atedrOmm 'cqnmmtus@oﬁm ynresenq:e

cvapor abEcEh RaAtm crtane 1 87 ks B bl e FRR AR, (77 oned

bet Wee”r% Ve 4l Oﬂﬂéhe J.%Biﬁ% b%héeﬁﬁralbedlﬁﬁdé&* )reaweavaéz%sﬁ?e Mng The

organi ¢ 'ayer was was saturated brine m), dri'ed over ma neS| um
sulfatethecbbtamnedtresxﬂue was washed with dlethyl ether (20 mlsto give '

\tlj\gldte; ggﬁg ed [ﬂressg 61 tsqj Lv&éﬁe%ﬁl e cormljflg 6121 50 g, yield 90% as a

g»—dAUf

p : 148.2 - 149.0°C (decomposition)

'H-NMR (DMSO—-ds¢ ) 6ppm, 300MHz :
2.36 (3H, s), 2.85 - 2.95 (44, m), 3.39 (1H, t, J=T.5Hz),
4,15 (2H, t, J=6.6Hz), 6.82 (2H, d, J=8.UHz), 6.9 (1H, brs),
7.09 (2H, d, J=8.4Hz), T.40 - 7 1!5 (3H, m), T. 90 8.10 (3H, m)

Example 24 - '

" 2-[4-[2-(5-Methyl-2-phenyl-l-oxazolyl)ethoxy]benzyl]malonamide
Dimethyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]-

" malonate (3.00 g, 7.08 mmol) synthesized according to the method
described in W095/18125 was dissolved in methanol-tetrahydrofuran (1:1,
100 ml), and 28% aqueous ammonia (20 ml) was added, which was followed
by stirring for 5 days at room temperature. Thereto was added 1N
aqueous sodium hydroxide solution (30 ml) and the mlxture was stirred
for 1 hr. The solvent was evaporated under reduced pressure, and the
obtained residue was partitioned between tetrahydrofuran-ethyl acetate
(1:1, 100 ml) and water (50 ml). The organic layer was washed with
saturated brine (50 ml), dried over magnesium sulfate and concentrated



mp 222.5 - 223. 4[err]C(decorrp05|t|on) [err]H-NVR (DVBSO-d[err]) [err]

P 300 Mz: 234 (3H 5), 2.80 - 2,92 (aH m, 3.22 (IH t, J=7.5H2),
4.15 (2H, t, J=6,7Hz), 6.81 (2H d, J= 84Hz§ze 6.96 (2H,_brs) 07_(2H,
d, .J=8. 4|l|;!yier‘7 Dpressyre 1:0431\4@,

gmn(pgnndd -éoasm 351@131 90%t hyl
N—acetyl Bgﬁg §F[4 [ 2-(5- nethyl 2- phenyl - 4- oxazol yl ) - _

et hoxy] phen %IF opi‘onat e Thi onyl chloride (1.0 m) was added to

2- met hoxycar bonyl - 3-[ 4-[ 2- '

(5- net hyl - 2- phenyl - 4- oxazol yl ) et hoxy] phenyl ] propi onQc acid (2.63 g, 6.43
mmel ) obtained in Exanple 1, and the m xture was stjyyrred with heating at
60[err]C for 1 hr. Excess thmhnyl chloridg was_gvapfirat ed under reduced

pressure and e ng, 8.54 wS adged tNHZ he resi due. The
m xture was ey h hd ting at 12( for{ 30 m n. Tetrahydro-
f ur an- et hyl oAe (17K, nd AR (50 were added to the

reaction mxture for partition. The‘argan o Iaj%r walHaashed with saturated
brine (50 m), ghesi um s e and concentrated under reduced
pressur e. MMPes ggéég egéﬁegqﬁ %Fﬁméd by silica gel colum

Thetiti e gy DRERT KBNS & e¢3t%45’ PR ADMIE s ) e
-5 8- m.au 03}5, &-),1278(9-[en92q1[1hr m) b+ VAR (DEL [ £y I BHZ)Ppm3 6 (24

g,oojmg 2Hz) ?égg%t:sﬁ-ge'ﬁ%é( BQ@S (232 36§§"&),$ﬁ Qi’ll brs)s=6. 6Hz) ,
6.81 (2H, d Wi {ﬂ@xaﬁpg-é lgﬁé‘)' $.19°@H Hrs), 7 1184@3143'3!),”)( od -, af

M, 8.58 (1H,

2- Met hox 8y25 2- met hyl - 3- [ 4- [2 (5- met hyl - 2- phenyl 4- oxazol yl ) -
et hoxy] phe lonic_acid ol _ution
2- et hoxyc ¥ T§Q§¥NF22TQ3RHQPH¥1 Srﬁﬁqéay(5zmethyl-2-phenyl-"~oxazolyl)-

oxazol yl )%%Xm%bgwc acid (4.10 g, 10.0°'nmmol) obtained in
| ~ Thionyl chloride (1.0 ml) was added to 2-methoxycarbonyl-3-[4-[2-
(5—methy1—2—phenyl—ﬂ-—oxazolyl)etho>qr]phenyl]proplonlc acid (2.63 g, 6.43
mmol) obtained in Emmple 1, and the mixture was stirred with heatlng
at 60°C for 1 hr. Excess thionyl chloride was evaporated under reduced
pressure and acetamide (504 mg, 8.54 mmol) was added to the residue.
The mixture was stirred with heating at 120°C for 30 min., Tetrahydro- .
furan-ethyl acetate (1:1, 100 ml) and water (50 ml) ‘were added to the
reaction mixture for partition. The organic layer was washed with
saturated brine (50 ml), dried over magnesium sulfate and concentrated
under reduced pressure. The obtained residue was purified by silica gel
column chromatography (developing solvent; n-hexane:ethyl acetate=1:1)
to give the title compound (1.08 g, yield 34%) as a white solid.

Me
0
©—<\NL\
: 0
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Exanple 1 in tetrahydrofuran (50 nl) was dropwi se added |ithium

di i sopropylamde (1.5 Mcycl ohexane solution, 15.0 m, 22.5 mol) at

-78[ err] C under__argon at nosphere. The m xture was stirred at said

t enper at 0¥ @ aﬂ@6n‘5t‘hy127-(9d|£e (2.5 m, 40 mmol) was dropwi se added. The

mxture e SIS €6 A% | PEERES [8i0b Jengd, 100 ageuous, e aqueous
| ayer was exd32CY(8H, vg},h 2e36y(3}p,cgt)gtg qaqzm,)t 'Uré eggp; ned organic | ayers

wer e conbi ned, washed with saturated brine dried_over magnesium .

sl fate and 3dfcélls d.ed=Tnale) » §d§9eﬁ3lbr §§su3e73 cf‘ﬁlyv'é, tJg.2Hade title

o Caroamoyi S 2REK! o DSk OBR (2 gy R 7,08, B, 4, 3-8,

et hoxy] phenyt Jyoy QBHprhil},e'? 97 (I'zﬂom\gl 8mdr(itde bhAs)0 nl) was added to crude
2- met hox carbony -2- met hyl - 3- Zf

[2-(5-me enyI 4- oxazolyl)ethoxy]phenyl]prop|onlc acid (4.60 g)

0l er 1] ‘é %@A%}%ﬂ"%ggﬁwy S by-Sh AT S Pheel IS 1)

-5 9 - Eho ] PTorpioniE taciad the residue was dissolved in acetone (10
whi ¢ v)\g drogvm se added to 28% aﬂueous anmonia (20 m). After

stl rri ng at rTeom selykicn of e2fmethowy mﬂhﬁf[‘kdea‘dﬁemﬁﬂm-ﬁ’f'phmslﬁdded
IR AT IR Fﬁ%&ﬂﬁ?ﬂ'ﬂé YERRPioh3E AL e O o) BbbaSoec TnTy )
(devel opr ATt} 8 cebtanybporavert (50 im0 has ‘2’&%‘?““‘3@3?‘3‘?‘1 %S%P?ﬁ‘?‘e compound
(1.22 g, d;{lﬂipi"o@?%m:ade o 1ubi Mecyolohdxane godution, 15.0 ml, 22.5 mmol) at
-78°C under argon atmosphere. The mixture was stirred at said
temperature and methyl iodide (2.5 ml, 40 mmol) was dropwise added. The
mixture was stirred at said temperature for 2 hr and 10% ageuous
ammonium chloride (20 ml) was added. The organic layer was separated
and the aqueous layer was extracted with ethyl acetate (50 ml). The
obtained organic layers were combined, washed with saturated brine (10
" ml), dried over magnesium sulfate and concentrated under reduced

pressure to give the crude title compound (4. 78 g).

@%IAM

- Example 27
Methyl 2-carbamoyl-2-methyl-3-[Y4-[2-(5-methyl-2-phenyl-~U-oxazolyl)-
ethoxylphenyl]propionate
- Thionyl chloride (1.0 ml) was added to crude 2-methoxycarbonyl-2-
| methyl~3-[4~[2-(5-methyl-2-phenyl-l-oxazolyl)ethoxy]phenyl]propionic
acid (4.60 g) obtained in Example 26, and the mixture was stirred with
heating at 60°C for 1 hr. Excess thionyl chloride was evaporated under



[err]l—l—NIVR(CDCl[err])[err] ppm 300MHz: 1.41 (3H, s), 2.36 (3H, s),
2.96 (2H, t, J=6.5Hz), 3.03 (1H, d, J=13.5Hz), 3.27 (1H, d, J=13.5Hz),
3.71 (3H, s), 4.21 (2H, t, 365Hz) 5.43 (1H, brs), 678(2H d,

J=9. O—Iz)reducechB'GS$um ams):hemmmasi disselwed )in ace'eor(e?,remnml) 7.97
2H, le 2

57 Cor bR T0% st Aypeisiae, sided 10, 2B, AL APRONIa, (20K} ) o ARty stirring

h I
g gg?lbll?myl 2- ne%eﬂé?ﬁ%u[re ?g ?%dmst hy?'-:lg phengs/?te (100 ml) was added for

oxazol y| partitiphpheTie jqngapicntayer( was mMaghed Wfthnsaﬂt)lrabedalbmdel (S(Elrﬂm)l e
27 was di,ssol ved i n net hanol tra r of uran m ueous
sodi um h§BEeHk QYET s FRgRG I Biﬁ? ﬂé& t&% H’é’%ﬁr Y%‘?'@e\aaﬂ P Hlied at
room t enpgs S B
reaction m xt%g'néa @@gr&%?ﬁﬂﬁgﬁ? et%h?/:,li ac%aa ﬂ?@gd’t hyc}ed
1; or (plart (developing smbzen‘cgl f helyexansaethplb tmmte#@s&jt dmggmba ltheneltfé) m),

ried over nmagne su concent.rate er reduced pressure to
gi ve t heCPMRY zﬂrp& eg@a@%)ypg a ‘3@3@9 %\éj white solid.
-6 O- [err] mp :150.5 - 151-5[err] C (deconposition) [err]H NVR
(DVMsO-d[err] ) [err] ppm 300 MHz: 1.12 (3H, s), (3H, s), 2.91 (2H,

t, J=6.6Hz), 3.00 (2H, s) 4. Mg (2H, t, J=6.6Hz), (2H, d, J=8.7Hz),
7.06 (2H, d, J=8 -a 1H brs), S DrSINOMe 49 (3H, M
7.90 (2H, n) br\) Exarrple 2

N-[ 2- Met hoxycarX
phenyl ] propi onyl

-2-dke g¥qzol yl) et hoxy] -
0 NH:

'"H-NMR (CDC1s) é6ppm, 300MHzZ :
1.41 (3H, s), 2.36 (3H, s), 2.96 (2H, t, J=6,5Hz),
3.03 (14, d, J=13,5Hz), 3.27 (1H, d, J=13.5Hz), 3.7T1 (3H, s),
4,21 (2H, t, J=6.5Hz), 5.43 (1H, brs), 6.78 (2H, d, J=9.0Hz),
6.86 (1H, brs), 7.02 (2H, d, J=9.0Hz), 7.43 (3H, m), 7.97 (H, m)
Example 28 |
2—Carbamoyl—2—methyl—3—[ll—[2—(S—methyl-z-phenyl-ll-oxazolyl)ethow]-
phenyllpropionic acid :
 Methyl 2-carbamoyl-2-methyl-3-[4~[2~(5-methyl-2-phenyl-4-
oxazolyl)ethoxy]phenyllpropionate (1.17 g, 2.T7 mmol) obtained in
Example 27 was dissolved in methanol-tetrahydrofuran (1:1, 20 ml). 1N
Aqueous sodium hydroxide solution (10 ml) was added and the mixtur'é was
- stirred at room temperature for 1 hr., IN Hydrochloric apid was added
to acidify the reaction mixture, and water (50 ml) and ethyl acetate
(150 ml) were added for partition. The organic layer was washed with
saturated brine (50 ml), dried over magnesium sulfate and concentrated
under reduced pr'essur'e' to give the title compound (1.02 g, yield 90%)
as a white solid,



Thionyl chloride (4.0 m) was added to 2-methoxycar bonyl - 3-[ 4-[ 2-

(5- et hyl - 2- phenyl - 4- oxazol yl) et hoxy] phenyl ] propi onic acid (4.10 g, 10.0
mmol ) obtained in Exanple 1 and the m xture was stirred with heating at

60[err]C for 1 hr. Excess thionyl chloride was evaporated under reduced

~pressure and urea (900 nmg, 15.0 mmol) was added to thMerdki due obt ai ned,

whi ch was fol |l owed_h stirrlng wi M8 heating at. 100 for 45 min.
Chl or of orm (100 m) were g yart iCGHon. The organic
| ayer was washed at gy, edlibri ne_ (50 [ qver magnesium sul fate

and concentrated yrdey r pr T\Qb ai nee ue was purified
by silica gel col um chr omat ography (devtg opi ng sol Yent ; hexane: et hyl
acetate=1 :1) to give the title conpound (3.71 g, yield 82% as a white

s o8 110 T Rl (1) L o
d. 36 S -NME ADMS I %) § 6p5n’§5 gLt gMHZ7;20), 368 (3H <),

4.20 (2H, t, 31-1( , 84Hz) 7.06 (2H,
d, J=8.4Hz) 1.12 (344 5()3H2 3%, (38,08) ¢ 224 1n)(2H8 t),lJc-ﬁlrﬁHza},s)a 00. &2H ), brs)

I[E>2<aErEI re}e?gy:)& ﬂypﬁ@f‘ %AKPI )éeﬁ?no%i’béinz%? 7*1?&? o'ﬁa% c;gH’ d, DT r’ﬁet'rﬁﬁ

2-[4-[2-(5- y qhg)l4 I t I epy3- 00 g,
7.08 mmmol ) 2152? gl‘llgzed a%ch%?ﬁngouﬁ% m? gﬁ-gfescrlznmj %Imtww 718125 was

di ssol ved i #2w36h&Hd) brsdr ahydrof uran (1:1, 100 m), and 40% aqueous
nmet hyl arrgne Iﬁ_m Eélon (50 M) was added. The m xture was stirred at room
t enper at hr. The reaction m xture was concentrated under reduced

¢ - Q0 m
e, T e e g R B )

~ phenyl]propionyl]urea
Thionyl chloride (4.0 ml) was added to 2-methoxycarbonyl-3-[4-[2-

(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]lpropionic acid (4.10 g, 10.0
mmol) obtained in Example 1 and the mixture was stirred with heating at
60°C for 1 hr. Excess thionyl chloride was evaporated under reduced
pressure and urea (900 mg, 15.0 mmol) was added to the residue

| obtained, which was follbwed by stirring with heating at 100°C for U5
min. Chloroform (100 ml) and water (50 ml) were added for partition.
The organic layer was washed with saturated brine (50 ml), dried over
magnesium sulfate and concentrated under reduced pressure. The
obtained residue was purified by silica gel column chromatography
(developing solvent; n-hexane:ethyl acetate=1:1) to give the title
compound (3.71 g, yield 82%) as a white solid.

mp : 746 ~ 75.6 C
'"H-NMR (CDC1s) dppm, 300MHzZ:



[err] mp :217.2 - 218.8 [err]C [err]H-NVR (DMSO-d[err]) [err] ppm
300 MHz: 2.31 (3H, s) 2 45 (3H, s) 2 50 (3H s) 2. 87 (4H m,
3.15 (1H, t, J=7.2Hz) H t, (2H, _d =8. 4Hz) ,
7.01 (2H, d2. 3&&3&423;) 72.35 éﬂu dx)J—é @:ﬁz)(,za 16@(2H7, g7 42'142H@,Exarrp| e 31

NEthyIere C apoyl -3 [ hyly 29,pBgn 440X

.ef hoxy] phen 3%) @ab ﬁgt‘t_'fzgé) é‘rﬁ E?f{ é)’ b EG é/éH t jzé)éﬁz))
2-[ 4-12- (5-geihyi1H2- BRSYY'6.810 Olay! yeg o], bgras | (21, ma| aneg.apg3, 00 o
7.08 mmol ) g%ét]hde]g{l ’zed a%lc6;)91| ﬁmto t he nmeth od? ESC(I]’I bedLl n W95 18125 was
di ssol ved |'f{i &hbt(k%om);é't.rgﬁh&aﬂﬂﬂl},aﬂ 01: 1H,1bos )i )8.8h{1Hodkrsdueous

nmet hyl ag iolﬁlon (50 M) was added. The m xture was stirred at room

t enpera 5 hr. The reactlon -62-

i d
e g%ﬁgﬁhﬁrca gel coI urm chro A o lynJethigy ]héﬁzyP]S-* N

‘was purlflé ography (developlng sol vent;
n- hexan@adbhahideet ate= 1:2) to give the title conpound (1.50 g, vi eI d 50%

1 ﬁwﬁ? I(:}ng[s ?ld}i?d‘}ffyé-r E]’L%nﬁz'(:%@%l' Dl ?@rlméf ]QL"%W Y124 5hy),
g gg Egﬁalg?aeg%%% 2740% mﬂigﬁgﬁesa 35 1H %?%“b' h%o“{"%"ﬁa gHZ)
J=8. 7Hz described 3in WHQSAI 81258wwzdlssblned(ﬁHmemhanal-%trahydmﬁmanﬁ] d,32
2 Vet R Wb bt Rl 1o RSB iR 756ty B %edea.
" mixture was stirred at room temperature for 1 hr. The reaction _mlxture
was concentrated under reduced pressixre and the obtained residue was
- recrystallized from methanol (500 ml) to give the title compound (1. 80
‘g, yield 60%) as a white solid.

Ot @ﬂf’m
mp :217.2 - 218.8 °C

'H-NMR (DMSO- ds)&ppm.300MHz:

'2.31 (3H, s), 2.45 (3H, s), 2.50 (3H, s), 2.87 (4H, m),

3.15 (1H, t, J=T.2Hz), 4.12 (2H, t, J=6.6Hz), 6.78 (2H, d, J=8.4Hz),

7.01 (2H, d, J=8,UHz), T.46 (3H, m), 7.64 (2H, m), 7.87 (2H, m)
Example 31 . | '

Methyl 2-methylcarbamoyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)-
ethoxy]phenyllpropionate ' :

Dimethyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxylbenzyl]-

malonate (3.00 é, 7.08 mmol) synthesized accdrding to the method
described in W095/18125 was diSsolved in methanol-tetrahydrofuran (1:1,

100 ml), and 110% aqueous methylamine ‘solution (50 ml) was added. The
mixture was stirred at room temperature for 0.5 hr. "The reaction



phenyl ] propi oni ¢ acid Met hyl _

2- met hyl car bamoyl - 3-[ 4- [ 2- ( 5- net hyl - 2- phenyl - 4- oxazol yI') -

et Hoxy] phenyl ] propi onate (1.50 g, 3. 55 rrm)l) obtai ned in Exanple 31 was
di ssol vaHXEHréasm eoncentratieddunder aeduced pressure, and the sohtaimedsodi um

{emor atgraans welf phriedRd ﬁﬁb@ﬂ%#ﬂ@%ﬁ!ﬁ%@b@ﬁ%@ Pl

react i osolvishty ei-herenstdtyl( 86etate=And) eﬁ&'@l"@cﬁﬁ@tﬁwéo&"@d‘m ED m?d
ri ne

fror partition. The organic |ayer was washed w th saturated
~dried O\Yé-ﬁlﬁaéq@s@nasm@éo #d. concentrated under reduced pressure to

give the title conpound (1.40 g, yield 96% as a white solid. [err]
-6 3- mp 145.7 - 146.8[err] C (deconposition) o err] H NWVR
(DI\/SOd[err] ) [err] ppm 300 MHz: 2.33 (3H, s), 2.47 (3H, s), 2.88

3.35 (1M dd, J=8. 4yand 15 OHz), 4.14 (2H -6 6Hz) , 6. 80

(2H d, J=8. 4Hz 05 (2 8. 4Hz), > TN\N7-88 (3H m,
12. 40 (1H, brsS E\H'Eykld/w\( H

2-acetyl am no- J 2 ( - 2=pRenyl - ' ) et hoxy] -
phenyl ] pr opi ona Sodi'um hydri de X @0 A 0i 1 ,0240~ge 11.0 mmol) was

washed tw ce with n-hexane under. a nitrogen at nosphere, and
suspenden p n THIN2 i ITBI.I‘&I'Cor mam de (50 M) and ice-cooled. To this
suspensi Qn_was addeg él N—gcetyl L-tyrosine ester (2.51 g, 10.0 mmol)
over 15 mth— BsCi hee) onBro mydr 8g8r0 MéBbEi ng ended, a sol ution of

2, o, et I 2256 ROGIIL) 422392 0 B4 o G oot Ot 9-4 S 9. 100
Sdded for por L1 t(m%r"”ﬁrm"m'ﬁ'e(@ s ?.%’m‘de‘e'?a“m‘z,ai’ci’éﬁi&%o?%mséfﬁr at ed
bri ne (100p éd (@%ueﬁr oﬁ(g%hﬁé) Eél HH >:aﬁdaQo@(I,’Ien{lr ol THRder

7.05 (2H, 4, J=8,THz), T.41 (3H, m), 7.98 (2H, m)

Example 32 . :
2-Methylcarbamoyl-3-[4-[2-(5-methyl-2-phenyl-U-oxazolyl)ethoxy] -
phenyl]propionic acid '

‘Methyl 2-methylcarbamoyl-3-[U4-[2-(5-methyl-2-phenyl-4-oxazolyl)-
ethoxy]phenyl]propionate (1.50 g, 3.55 mmol) obtained in Example 31 was
dissolved in methanol—tetrahydrof‘ur'an (1:1, 40 ml) and 1N aqueous sodium
hydrox1de solution (20 ml) was added. The mlxture was stirred at room
temperature for 1 hr. 1IN Hydrochloric acid was added to acidify the
reaction mixture, and water (50 ml) and ethyl acetate (100 ml) were added
for partition. The organic layer was washed with saturated brine (50 ml),
dried over magnesium sulfate and concentrated under reduced pressure to
give the title compound (1.40 g, yield 96%) as a white solid.

0 .
Me

. |
0 _ N~

&) o) OH



reduced pressure. The obtained residue was purified by silica gel col um -
chr omat ogr aphy (devel opi ng sol vent; dichl oronet hane: net hanol = 98:2) to give
‘the title conpound (1.63 g, yield 379@ as a white solid. [err]

[err] H MyR{ GORIH.& ] 146 8°C] (dpmmmmmn) 1 25 (3H, t, J=7.1Hz), 1.97
3H, 37 t, 05 (2H, 4.16 (2H,
fq; J= §)| Hii N(th ZszﬁOt th(a)z%zB ’81 5(86 (T)H br d, (
J6748Hz) 2.3% @&, (Y, 24pP380/1%), 27333(1(1{3Hm)n) 797 (2H, m Exanple 34
2- Acet yl ani Bo3%®- ([lﬁ,[ﬂd( Iz tihand 21 0HzY | 1&«1&(&(2& v, JhelBiZbhenyl | -

pr opi onam d

2-acetyl am goa% ‘{Zit ’(J\T%P 'b%éﬁ{ir @,,. o&'gzgﬂﬁr) 7.4 (3H, m),

et hoxy] phengl gdor op&t bbs)3 ol ) obtained in Exanple 33 was
di ssol ved |Z%€t@ﬁomf g]tégir?% *urag (1:1, 50 m). 28% Aqueous ammoni a (20

m ) was Exdaiplie 381 t he m xture was stirred at roomtenperature for 2 days

it ot e M@Ehs‘é‘?a acety Lot - UG L2 N pebiv s heatbaan bl o
Letrahyd gﬂﬁll@%e@%"? D etate (11 100°m) and vater (80 m). The organic
| ayer was wasb@mmwursde uf6e dn boiXye 4460mgy )1.1.0rmmol Jowas washesstuicaul f at e
W't howie: RohereS (5i L) (ke 4 T ToRRe ALPIERBert 9 shean 18 Wik e
solid. gih8Ehi) formanfilie (FF 1Y and4elcb61dd.C To this suspension was added
ethyl N-acetyl-L-tyrosine ester (2.51 g, 10.0 mmol) over 15 min. Ten
minutes later when hydrogen bubbling ended, a solution of 2-(5-methyl-2-
phenyl-U-oxazolyl)ethyl p-toluenesulfonate (3.57 g, 10.0 mmol) in N,N-
dimethylformamide (50 ml) was added. The mixture was stirred at 80°C
for 3 hr, and water (50 ml) and ethyl acetate (100 mlx2) were added
for partition. The obtained organic layer was washed with saturated
bririe (100 ml), dried over magnesium sulfate and concentrated under
‘reduced pressure. The obtained residue was purified by silica gel
column chromatography (developing solvent; dichlpromethane:methanok _
98:2) to give the title compound (1.63 g, yield 37%) as a white solid.

Me
©—<OL\
NN
o _ 0
"H—NMR (CDC1:) 6ppm, 300MHz :
1.25 (3H, t, J=7.1Hz), 1.97 (3H, s), 2.37 (34, s),
2.97 (2H, t, J=6.THz), 3.05 (2, m), 4.16 (2H, q, J=T7.1Hz),
4,21 (2H, t, J=6.THz), 4.81 (1H, m), 5.86 (1H, brd, J=T7.8Hz),

6.82 (2H, d, J—8 THz), T.43 (3H, m), 7.97 (2H, m)
Example 34




[err]HHNVR (DMSO-d[err] ) [err] ppm 300 MHz: 1. 73 (3H, s), 2.34 (3H,
s), 2.63 (1H, dd, J=8.4 and 12. 9Hz), 2.89 (3H, , 4.15 (2H, t,
J=6.6Hz), 4.32 (1H m 81 (2H, J=8.4Hz), 6 97 (1H, brs), 7.12 (2H,
d, J=8. 4H2)'Acetvhmn0rfﬁ[u-t[r2 )(5-me’dwlc21=phenyl-#-emazolw ethexy I phengdmp! e

35 Met hékg @?@ﬁ?g 3-[4-[2-(5-nethyl -2-phenyl - 4- oxazol yl ) et hoxy] -

phenyl ] éi" Sodi um hydride (60%in oil, 247 ng, 6.17 mmvl) was

washed tw ceEghyln znabet%mmﬁ-a*uu*{'MS-uﬂe "-Qgpﬁerailmseﬁm 12uspe“ded i n
0

NN- di et hyl for mam_de (50 and_i ce-cool To thi's suspensi was added

met hy|  ethaxyjehensll @@giqna&et 61 e63 £,18. 6 nmoai ahtaaz)nedven Bampile. 33 ewas

Toa ©° diSESiyddiah BXELARON RERY u“iﬁ?%@tﬂaﬂengu %ﬁ W"’QUSG&W%' )

‘_. n NN qi20ekly lveey BB caridb @hel hixEfreanse btilPedna ing gf
for 3 hr, and water (100 ni) and ethyl acetate(lOO n1x2 re added for
part it ngS:rheTtwe&onms mmuamodmmhudmxmi&sommom (B0imE) (100

The oﬁi'a%ﬂﬁhe? "es'”maier?é‘éofqry : °1“€§T15e oty ios PErRRTabPAer

d I Ipf@gg £a4n conmpound
§7§Zerr8 yield 35%% a whi tesEéOI | Cﬁéfi(ﬂ:% [erﬁﬁmﬂ e;nr)];J
[err] pmetramimﬁnran—etlw]saceme s()l 12. mo (lﬂl.l)i and whter3(g0.ml).87The 3. 08

H,- 2H, d 6. 82
EZH d, °§8§m;<hz’)a % éA‘SAQTfﬁ), E'm;e?wvesz m
Ex | £ |
Exarp fﬁ@aﬁm y &B%érfcr@bhym&ﬂﬁaﬁée& TReaathy! ) ThBO¥¥idue
2- hydr oXy.00[g) [was( Basied yith- mrmthmwatmgswéeme)mﬂepd:mpduhdr (p6®nat e
(754 ng,_ 1.98 obtalnd Eﬁ‘ le 35 was dissolved in
met hanoM8p oY+ ?‘ ‘Ee ¥ ﬂ;‘p 28% Aqueous anmoni a

@-dAUﬁ

‘mp :223.9 - 225.7 °C
- '"H-NMR (DMSO-ds¢ ) dppm, 300MHzZ:
1 73 (3H, s), 2.34 (3H, s), 2.63 (1H, dd, J=8.4 and 12. 9Hz),
2.89 (3H, m), 4.15 (2H, t, J=6.6Hz), 4.32 (1H, m),
6.81 (2H, @, J=8.4Hz), 6.97 (1H, brs), 7.12 (2H, d, J=8.MHz),
7.37 (1H, brs), T7.48 (3H, m), 7.80 - 8.00 (3H, m)
Example 35 : |
 Methyl 2—hydroxy—3—[ll-[2-(5-methyl-2—phenyl—'4—oxazolyl)ethoxy]—
phenyl]propionate
Sodium hydride (60% in oil, 247 mg, 6.17 mmol) was washed twice
with n-hexane (5 ml) under a nitrogen atmosphere, suspended in N,N-
dimethylformamide (50 ml) and ice—cooled. To this suspension was added
methyl 3-(4-hydroxyphenyl)lactate (1.10 g, 5.61 mmol) over 15 min. Ten
minutes later when hydrogen bubbling ended, a solution of ethyl 2-(5-
-6 5 —



(3, M) was added and the mixture was stirred at roomtenperature for 2
days. Theretq was  added 1N aqijeous sodi um hydroxide solution (1 m) and the

mi xt ur e BREYEZrphenylntd-oxazolyilaetbanesudfonake utls THag, pouttT minohpdirbdt,Neen
t et r ahydg of . . t -1, d water (10 ni). Th i
aver el V50 Yot addedy TR miER B98 SKikimdort Bl 1 ac e
and conced teq sndlalatieed (100! il)eaRATEHYL Bo¥Eate{100! HEX ) REHE Bk MU
yield 96;/<)r<[as aﬁ&m solid. prgéniq leyer a0 . 8-51: 6- )

[s) mt‘fb (Ilbasobquem wakhed lﬁﬁ.‘t&is ,
[2.6-23r1](1 dd I_qjﬁz)é.&lfm%gl&B&zgf 2. 86 %ﬁlﬁf gg,}nézs.es aq% 13.8‘;4@, 2.90
Con . befies (00" m1f5 05384 oyer peends fim STrate mi gopodntivated undery |
370 OF2)reduced Bloddibe,d. e obtithed réfidue vds fitiridd by sAlitd'fer?

2;] Met Pfxmnm'gmq&mphyz(d@e&epmg -s]:blwbabyln-themeoé‘t;hy)leabetafﬂ:eﬂ :3)
phenyl ] propi.onap de, ... To a So. Lpon of . ) .

2- hydr ox m%e(%l% m@”ﬁ]g%}ﬁ% ¥igld 35%)e 802 Whitensrlidopi onani de
(550 ng, 1.50 nmol) obtained.in Exanple 36 in

di chl oronet hane-tetrahydrofuran (1:1, 50 m’) was add

diluted with ¢ aceta 0 M) and ws MG CESSN y with saturated
brine, 1N hy.. am dqueols sodi um hydr ogencar bonat e

sol ution and a4t ed BN N | xt ugg wagl dri @ over magnesi um sul fate
and concentratedo—tdnder reduced pressudé € obt ai ned residue was purified

by silica gel columm chromatography (deVeIoping sol vent ;
di chl or oneHhaNMB G 4: :2)% t® pipvm,t @ ¢ it MHcnpound (110 ng, yield

17% as a wiy b o8 &y, 2.66 (1H, d, J=6.3Hz), 2.87 - 3.08 (UH, m),
3.76 (3H, s), 4.21 (24, d, J=6.THz), 4.4 (1H, m),
6.82 (2H, d, J=8.THz), 7.09 (2H, d, J=8.THz), 7.42 (3H, m),
~7.97 (A, m) |
Example 36 -
2-Hydroxy~3-[U4-[2~(5-methyl-2-phenyl-4~oxazolyl)ethoxy]phenyl]-
propionamide ' |
‘Methyl 2-hydroxy-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-
phenyl]propionate (754 mg, 1.98 mmol) obtained in Example 35 was
dissolved in methanol-tetrahydrofuran (1:1, 6 ml). 28% Aqueous ammonia -
(3 ml) was added and the mixture was stirred at room temperature for 2
" days. Thereto was added 1N aqueous sodium hydroxide solution (1 ml) and
the mixture was stirred for 1 hr. The reaction mixture was partitioned
between tetrahydrofuran-ethyl acetate (1:1, 30 ml) and water (10 ml).
The organic layer was washed with saturated brine (10 ml), dried over
magnesium sulfate and concentrated under reduced pressure to give the
. title compound (700 mg, yield 96%) as a white solid. '




[err] " mp :171.3 - 173.6 [err]C[err]l—l—NIVR(CDCl[err])[err] ppm

300MHz: -6 7- 7 (3H s), 2.96 (2H,

t, J=6.6Hz), 3.09 (1H, dd, J=6.6 and 14.5Hz), 3 20 (1H, dd, J=4.2 and
14. 5Hz) , 3.76 (3H, s), 4.21 (2H, t, J=6.6Hz), 5.22 (1H, dd, J=4.2 and
6.6Hz), 5.36 (1H, brs), 5.91 (1H, brs), 6.83 (2H,0d, J=8.4Hz), 7.11 (2H,
d. J=8.4Hz), 7.41 (3H m, 7.97 (2H, 8 Di phenyl
2-[4-[2-(5-neth phenél-4- zol yl) et YQ ate The title
conpound was b ed gctording to the Ife ' 2n W95/ 18125.

[err] e S Dilbenz

2-[4-[ 2- (5- metNxy=7/2- phenyl -4- Id Ay benzgﬁ] mal onat e The title

conpound was obt ai ned according to the nethod described in W95/ 18125.
lerr] " "H-NMR (DMSO-ds¢) ppm, 300MHz :

2.35 (3H, s), 2.61 (1H, dd, J=8.1 and 13.8Hz),
2.86 (1H, dd, J=3.6 and 13.8Hz), 2.90 (2H, t, J=6.6Hz),
3.92 (1H, m), 4.16 (2H, t, J=6.6Hz), 5.31 (1H, d, J=6.0Hz),
6.82 (24, 4, J=8.THz), 7.06 - 7.13 (4H, m), 7.48 (3H, m),
7.89 (2H, m
- Example 37
2-Methoxycarbonyloxy—3-[H-[2—(S-methyl-2-phenyl-u~oxazolyl)ethoxy]-
phenyl]propionamide
To a solution of 2-hydroxy—3—[u—[z—(5—methyl—2—phenyl—u-
oxazolyl)ethoxy]phenyllpropionamide (550 mg, 1.50 mmol) obtained in
Example 36 in dichloromethane-tetrahydrofuran (1:1, 50 ml) was added
equivalent of methyl chloroformate and triethylamine under ice¥cooling
until the reaction completed. The mixture was stirred for 1 hr, and the
reaction mixture was diluted with ethyl acetate (100 ml) and washed
successively with saturated brine, 1N hydrochloric acid, saturated
aqueous sodium hydrogencarbonate solution and saturated brine. The
mixture was dried over magnesium sulfate and concentrated under reduced
pressure. The obtained residue was purified by silica gel column
chromatography (developing solvent; dichloromethane:methanol=98: 2) to
give the title compound (110 mg, yield 17%) as a white solid.

0
| Me
Q_-—<OI/\ /©/\/lkm2
. N .
N. o . 0\[(}/%

p :171.3 - 173.6 °C
'"H-NMR (CDC13) dppm, 300MHZzZ :
' -8 7 -



]H-NNR(CDCl[err])[err]ppm 300MHz: 2.38 (3H, s), 2.98 (2H t,
7THz), 3.20 (2H, d, J=7.9Hz), 3.74 (1H, t, J=8.6Hz), 4.22 (2H t,
THe)
7.

"
~6.

6. 5.11 (4H, 8 (2 8. 7THz 7.06 (2H, d, J=8.7Hz
15 352(313&3&:)237 2,96 22& H§50§H2(J32H n))ExarrpI e(40 .
6 |

2- [4 [ 2- (5- '?haﬁxm éﬁéw %9(%21(;1 ;Pf?ef hoxzoj (”génzyl I.ngn%]anq ona?Hz)’ To

a sol ution 378 (q‘gmegmylu,zz]pmenylwazﬂéik)y,l ) et hoxy] benzal dehyde. (4.0 g,
13.1 I t dded
g T, sk S L 336 b b

rof) Uiced unfedS ey T D oV PR T, 20y 0T, MO, o

tol uene (307] @yded and the m xture was washed with water (20 m x 3)
and saturated brine (50 m), dried over magnesi um sul fate and .concentrated

r

I Ik @D

1 \]LlLa'_'

under r &xample ssure. The crude product was purified by silica gel col um

The tiil ap f@?ﬁ%ﬁ?ié"ﬁé S PR ey a2 YD A B kol @

pal e yel | ow gt# ][t‘ibr und bias'dutalilBl Gxedrding) te thepmethaD deberibed

1.52, 1.54 (3H, s), 2.99 (2H t, J=6.7Hz), 3.82, 3.83
(3H, 2s)in H095/1841258 (2H 2t J=6. THz) , 6.88 (2H, 2d, J=8.8Hz), 7.34 -
7.48 (5H, m), 7.56, 7.57 (1H 2s), 7.98 (2H, m) Exanple 41 tert-Butyl

nmet hyl 2-[4-[2-(5-nethyl-2- phenyl - 4- oxazol yl ) et hoxd]- benzy]| ] mal onat e
To a suspension of 10% pal | adium carbon (1.1 g) in tetrapgtrofuran (4.0 m)
was added a m xed sol ution (Metert butyI met hyl 2-§4-[ 2-

O

leenzyl 2-[ll-[2-(5—methyl—2—pheny1—ll-oxazolyl)etho;qr]benzyl]malonate
The title compound was obtained according to the method described

in WO95/18125.

Me
o 0 .
<<::::>>—-<;N::jiivz”\\\
0

'"H-NMR (CDC1s3) dppm, 300MHzZ:
2.38 (3, s), 2.98 (2H, t, J=6.7THz), 3.20 (2H, d, J=T7.9Hz),
3.74 (1H, t, J=8.6Hz), 4.22 (2H, t, J=6.THz), 5.11 (4H, s),
' 6.78 (2H, d, J=8.THz), 7.06 (2H, d, J=8.7THz),
7.15 - 7.35 (10H, m), 7.42 (3H, m), 8.01 (2H, m)

Example 40




met hyl - 2- phenyl - 4- oxazol yl ) et hoxy] benzyl i dene] mal'onate i n net hanol -
tétrahydrofuran (2:1, 36.0 m), and the m xture was stirred at room

tenperature for 14 hr under hydrogen pressurization (3 at After
conpl et i oftevt-Bukylr mabhybra’[ﬁhéz'p&‘tﬂ@&m% 2-phepyl t’éﬂ@@iﬁk@ﬂww der ed

t hr ough cell e aréa ?ﬁ |trate was concentrated under reduced pressure
-6 9- tIe conmpound (5.4 g, quant) as a yellow oil.
[err] r4 td éﬁx“éﬁ ﬂiﬂ]—izp %ﬁéol—ll- é@hé:%ﬁbeﬁha dehiyfd
(3H, s), 6(& MB& e[r(gH d,” J=7.8Hz fﬂle %Hz) e

3: 68 (3+(u Q)g, 1323 (nmiar,l)rﬂn wlumammm aestiﬁzgclw (0911‘( ’:ml, 6,.

J=8. 3Hz 42 (3H lLe 4 fiert rb |

3[4 [ 20s ke, PRecThe (968 Bha, é%wﬁlﬂfxﬂ@ Brhahis e Jedteed o ° 2
| ut t th &d&nﬁg Iwbn4

zgago: Srgz;?hg;]?;?zwfnﬂ o)r?’gt]% ES 4 rrrml )@okgt ai ne%ltalr;lk ggp, 1;311‘341

| n nmet haroftup@Owas mefluxed avdert hea‘m:gems b(‘.idhtrm h‘)ﬁmxcdmphﬂmm ofi thes

n-, 7 Le was |rre r 00 erature for, 24 hr.
AN Hydrm%“p%a&e, Faluens ot oS aconcand e, bERE RS st b2
Of[err]C e t ro, ”?na%‘n um'he
oEgan%c ayer vvasrm?(végpu W%ﬁ%ﬁ%#&%ﬁ@ml sgﬁﬁaat brimne (50 m),
dried owwulfatgnasd wmsehtrdtahnﬂdemz&nbedtm&ssnder r'Fheéu crude preoduch . waihe
crude prodyct yri.fied |I|c colu evel opi n
sol venlto ‘purlf éﬁ&ﬁy %tlllr fa i %‘?QHT’& %33—&%5‘3&12 |v2 t%e
title cqpRauadefdy 5 a@etXté‘-l-'ﬂj 9539 t&sgl%' £hé asit 18 BomHR (5[%7¢, yield

89%, 1:1 geometfic_ isomer mixture) as a pale yellow oil.

C Me | COMe
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'"H-NMR (CDC13) 6ppm, 300MHz:

1.52, 1,54 (%, 2s), 2.37 (3H, s), 2.99 (2H, t, J=6.THz),

3.82, 3.83 (34, 2s), 4.27, 4.28 (2H, 2t, J=6.THz),

6.88 (2H, 2d, J=8.8Hz), 7. 311 7.48 (5H, m), 7. 56, 7.57 (1H, 2s),

7.98 (2H, m)

 Example 41
tert-Butyl methyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-

benzyl]malonate | | |

To a suspension of 10% palladlum carbon (1.1 g) in tetrahydrofuran
(4,0 ml) was added a mixed solution of tert-butyl methyl 2-[4-[2-(5-
methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidene] malonate in methanol-
tetrahydrofuran (2:1, 36.0 ml), and the mixture was stirred at room
temperature for 14 hr under hydrogen pressurization (3 atm). After
completion of the fe_action, the palladium carbon catalyst was filtered
through celite and the filtrate was concentrated under reduced pressure



[err]H-NWR (CDCl[err]) [err] ppm 300MHz: 1.40 (9H, s), 2.36 (3H, m,
2.96 (2H, t, J=6.6Hz), 3.14 (2H, d, J=7.4Hz), 3.56 (1H, t, J=7.4Hz),
4.16 (2H, t,,k J=6, 6Hz), _ -7.0- | 6.79 (2H,
d,; J=8. 4k@)give ihe(bﬁlqpompemz(ﬁ-%smqqe@ﬁ) a§ a yeimaaxle, m Exanpl e
43 Benzyl tert-butyl 2-[4-[2-(5-nmethyl-2-phenyl-4-oxazolyl)ethoxy]-

benzyl ] mal onat e -To a solution of 2-tert-butyl oxycarbonyl
3-[4-[2-(5-nethyl -2- phenyl - 4-gxazol yl ) et hoxy] phenyl ]g??% onate (1.0 g, 2.2

mmol ) obt ai ned/;iT anpl @ 42 4 n di net hyl fo 3 wer e added sodi um

h;Fdrogencarb Y, ,Man bride (0.29 m, 2.4

nmol ), and t hg ure WaB-SINU T t rgg chper gojteBhor 3 days. To the
e—fas added eth R m ) and the m xture was washed

reacti-on m xtu yl acet@te
with water (15 mx 3) and saturated brine (20 m), dried over sodium

sul fate ahtf eNMR r&CeD OQrider) r&dpigesh,pr 8sGW M HTpe: crude product was
purified by si a_gel

n- hexane: et h1)~|3|9ia§8¥1at%hg%|2§§?(y§%r \%5?': ﬁﬁfﬂ%e(gﬁ%ﬂﬁh?ﬁif%:\é -‘r]'t%%fm 193%) .
ST T B R 3 o g SO0V

J=7.9Hz), 3.68Q {pH,td, T=8.3Hz), T091(2BRHd,t J=8-FHZ)Lz¥.42 (3. 8), (1H, d,

J=12.3Hz), 5,14 (1H J=12. 3Hz), 6.78 (2H, d, J=8.6Hz), 7.07 (2H d,
J=8.6Hz), 7.9@1. (Famlsy n, 7.41 (3H, n), 7.97 (2H n) Exanple 44

2- Benzyl Wyl 3-[4-[2-(5-nethyl -2-phenyl - 4- oxazol yl ) et hoxy] -

phenyl]p To a solution of tert-butyl

2- [ 4- [ 2- ( S2-rmsrty-Buty Idwytarbény D>3{ 812} (S-methy edrphehyht : 159, 4.7

mol ) obtained in Exanple 43 in chloroform (30 m) was adde
trifl uor ey kphepylpropionate 0. 28

To a solution of tert-butyl methyl 2-[4-[2-(5-methyl-2-phenyl-i-
oxazolyl)ethoxy]benzyllmalonate (5.4 g, 11.5 mmol) obtained in Example
41 in methanol (30.0 ml) was added 1IN aqueous sodium hydroxide solution
(13 ml, 12.7 mmol), and the mixture was stirred at room temperature for
24 hr, 1N Hydrochloric acid and water were added to the reaction
mixture at 0°C and the mixture was extracted with chloroform (20 mlX
3). The organic layer was washed with water (50 ml) and saturated brine
(50 ml), dried over magnesium sulfate and concentrated under reduced
pressure. The crude product was purified by silica gel column
chromatography (developing solvent; n-hexane:ethyl acetate=8:2—
chloroform:methanol=9:1) to give the title compound (4.5 g, yield 87%)
as colorless amorphous.

o ‘Me  CO.H
0 ‘ |
\ \N 0 CO,t-Bu

"H—NMR (CDC1s) dppm, 30 0MHz :
1.40 (9H, s), 2.36 (3H, m), 2.96 (2H, t, J=6.6Hz),
3.14 (2H, d, J=7.4Hz), 3.56 (1H, t, J=T.UHz), 4.16 (2H, t, J=6.6Hz),



mol) at O[err]C, and the mxture was stirred at roomtenperature for 2.5

- 71 - hr. The reaction m xture was concentrated under reduced
pressure and chl orof orm 150 nmM) was added, The m xture was washed with
wag er (30 m6sT%)(2Hnodsatd 4Hads tF-ilie (2Bo dvi Y=8efilimy Gvle BHynadium sulfate
and concentr ﬁ#‘“@d reduced pressure. -The crude product was purified by
sid i ca gel h tography (devel opi ng sol vent; n-hexane: et hyl

acet at e—gxgmﬁrénl yx of orm met hanol =9: 1) to give the title conpound (2. 1 g,

yi el d 92%—as——Tuotorl ess anor phous [err]H- NVR (CDCl[err])

[err] ppm Bewlvmgrt—butxl 22 QB[-?‘@)‘NGE‘MEQ(‘E henyl-Yrozagekyl)ethogyl2H, d,
J=7. THz) ﬁsg’]ﬁ ,J??Hz)409(2Ht,J65Hz)509(2H s),
672(2Hbeﬂ% 7.03 (2H, d, J=8.6Hz), .7.19 - 7.25 (5H, m, 7. 36
(3H m, 7.917d SHsohtforp6r 2-tért-bug ?mﬁmdrbéngetz-qhegzyt ~methyl-2-

2-[4-[2-(5-net hyl - 2- phenyl - 4- oxazol yI et hoxy] - nzyli dene] mal onate (Step -
1) 4- N t phenylyi-oxasplyhlathony iphenyllpropimmated( bdhigsr 2c2 amal ) ebtained dnd

et hyl t at 0 Le dded t robenz I opate magnesi um salt -
(28" g, 5&"%‘?@-4 %&THE %}%%Wé gap%i)t MErS %‘EF'V\A th saturated
brine (5§ Hg}.gg&)oa 0 u ot

evaporgite to give a vﬁt(:ﬂgom?d ( &ﬁél),”ﬁnlﬁelbgﬁi& b%bmaea%?oﬁ%ﬁgd
solid (1&mgl)5&mhﬂ:h¢ mé;msmcm:imdcatmOmpMummm@ days. To

o naual | §BE enikure Baf seledt BEnPY ckrate, BA BT | Sad k. BiRpure
t enper at g &gheh a Efllmrl 'Q???g%%% m%@ﬁg@@tﬂnanm 19duagfed oyer.

pressur.e 0 give a yellow oil bt al ned oi

mol ) wasodiws gulfdtenand concentrated under reduced pressurel- The crude
product was purified by silica gel colum chromatography (developing
solvent; n-hexane:ethyl acetate=8:2) to give the title compound (1.1 g,

yield 93%) as colorless crystals.

'H- NMR(CDCla)dppm,300MHz ‘
1.33 (9H, s), 2,37 (3H, s), 2.96 (2H, t, J=6. THz) ,
3.11 (2H, d, J=7.9Hz), 3.56 (1H, t, J=7.9Hz), 4.21 (2H, t, J=6.THz),
5.07 (1H, d, J=12.3Hz), 5.14 (1H, d, J=12,3Hz),
6.78 (2H, d, J=8.6Hz), 7.07 (2H, d, J=8.6Hz), 7.26 - T7.32 (5H, m),
7.4 (3H, m), 7.97 (2H, m)
Example 44
2-Benzyloxycarbonyl 3-[U-[2- (5-methyl—2—phenyl—ll—oxazolyl)ethoxy]-
phenyl]proplonate '

To a solution of tert-butyl 2-[4-[2-(5-methyl-2-phenyl-i-
oxazolyl)ethoxylbenzyl]malonate (2.5 g, 4.7 mmol) obtained in Example 43
in chloroform (30 ml) was added trifluorocacetic acid (21.5 ml, 0.28 -

- mmol) at 0°C, and the mixture was stirred at room temperature for 2.5
-71-



di chl oromet hane (100 m ), and isopropyl al cohol (100 n1)' and t hen
trlethyl amne (7.6 m, 54.6 mol) were-added under ice-cooling, which was
foll owed by stirring for 1 hr. The sol vent was evaporat ed under

r educed hm es’Ehe weaammontnﬂtuneewas @omentm'qeda enmediced pressure 1w m

(B0 ' Chlanotemmbd 150 .ML] ek e Ooihe RBATe 1ES VERIEN' G107 MERET, O e
under  qAACRY P SHA" gatﬁkg;egbbaiﬁéact:abr ALY, drliededver maghesiy sullfata

col um chr onmat ogr aphy (deve opi ng sol vent; hexane: et hyl acet ate=75:; 25) and
t he framnoenbmtmi uhder W@ubs%@é’ud@@mdﬁﬁﬁnmml st by

(r)efluced essurel ﬁ!ﬁ\l/f lt %I t elco %Y?n‘? | ehdh%g?%ﬁlyel | ow

J=6. OHz 5 H d,
=y 7Hz§&°e§a§§‘*‘2 e oRlonstsithinethirg s&é"*‘“‘} %, gite Beritls oaouidseo(?

2- [ 4-[ 2- §- ykey192%) pas ngolotrless zanmoripheusoxy] - benzyl i dene] mal onat e To
a solution of 4-[2-(5-methyl-2- phenyl 4- oxazol yl ) et hoxy] - benzal dehyde
(3.59 g, 11.7 nmol) synt heS| z d according to the net F_lcsiescri bed in

. S opropyl mal onate

re added It
tep 1, acet @ J are—i peridine (498
3 ou Dean- & was refl uxed
' ate t ol gy = evapo(r:%%delff ueduced
o1r U _

pressure. The-obtained re5|due was purified by silica gel“eefum
chromat ogr aphy (devel opi ng sol vent; hexane: et hyl acetate=65:35) and the
fraction containing the objective substance was concentrated under reduced

pressure g GNRRNT ¢ D CC19PMPSHIpah; 24 9 0OMH & 6% as a yellow oi |
¥ 2.32 (3, s), 2.92 (24, t, J=6.5Hz), 3.15 (2H, d, J=T.7THz),
3.67 (1H, t, J=T.THz), 4.09 (2H, t, J=6.5Hz), 5.09 (2H, s),
' 6.72 (2H, d, J=8.6Hz), 7.03 (2H, d, J=8.6Hz), 7.19 - 7.25 (SH, m),
7.36 (3H, m), 7.91 (2H, m)
Example 45
Isopropyl 4-nitrobenzyl 2—[li-[2—(5—methyl-2—phenyl—ll-oxazolyl)ethoxy]—
benzylidene]malonate
(Step1) -
4-Nitrobenzyl 1sopropyl malonate
1N Hydrochloric acid (200 ml) and ethyl acetate (200 ml) were added
to ll—nitrobenzyl malonate magnesium salt (28 g, 56 mmol). The organic
layer was partitioned, washed with saturated brine (50 mlx2), and
dried over magnesiuin sulfate. Ethyl acetate was evaporated to give a
white solid (23.2 g, yield 87%).
The obtained solid (13 g, 55 mmol) was suspended in dichloromethane
(100 ml). Dimethylformamide (1 ml) was added and oxalyl chloride (8.9
g) was gradually added under ice—cooling. The mixture was stirred at
room temperature for 1.5 hr and the solvent was evaporated under reduced

pressure to give a yellow oil (15.5 g).
The obtained oil (7.8 g, 27.3 mmol) was . dissolved in



[err] [err] HNVR (CDCCL[ err] ) [err] ppm  300MHz: 1.20 - 1.30 (6H,
rr)237(3H s)299(2H t,J 8Hz) 421-430(2Hrr)511- _
29 (1H, 5.37 (2H, = 9 - 6.92 (2 ' 28 - 7.57
m d1¢h methage (1 Odml.c)a and; mprgpyl rglcobols(loasmm Qnrhtheyx Exanpl e

5.
(7H,
ohenyl | o8 @ﬂg%?@*"ﬁ# 480 e lieiinacr YeR<odling, "Wkt
2- [4 [21135 mlme&byhsﬁwrlﬁgofgﬁoi Hp,- et hoxy] benzyl i dene] mal onate (5 g,

8.77 mol) obta| ned I n Exanple 45 was di ssolved in a m xed sol vent of
met hanol - t et TR@\&O¥EnE awaqmapora'@dwm endrssiuced Pmﬁ-‘-mreeaambret(hylg) was

o esur EORPRES RIS B ReelvE P B3 T o6l O0RIE HRERA, o e SPERRLC

fi1ter edaybyous) paetit o Wbshéd hiith! Sat@uteanelic arfsedmyrd%df aﬂg&?d

pressure. The residue was eluted by silica gel colum chronat ogr ap
(devel opvey magnesiup skkfate. oEthyl acetate-msi evapeorated undey mddcedile

fraction ¢ant ai ni t i ve sulstance ncentr.at ed under reduced
pressur & oY gﬂ? ‘Eﬁ?’ﬁi‘?ﬁ F’ ﬁﬁdﬂ@? R@\ggﬁ'ﬁé&:’é§ 1GR| §&hCOLHmM Ther et o
was addefrbsfEs, y! )sﬂi%n Rendte: &beth
collected by filtra |0$1@%end drred to gl ve the ?}:{1 ':La corrpgéf‘??ﬂeéﬁd the eld
129 as fimaction opntalining [ther pbjective substance was concentrated under - 74-

. reduced pressure to give the tltle compound (6.62 g, yield 86%) as a

yellow oil.

- 0 o
ve >— 0 MOCH: O NO
Me
'"H-NMR (CDC1s) 6ppm, 300MHz :
1.25 (6H, 4, J=6.0Hz), 3.u44 (2H, s), 5.01 - 5.11 (1H, m),
5.28 (2H, s), ‘7.51l (24, d, J=8.7THz), 8.23 (2H, d, J=8.THz)
(Step 2) _
Isopmpyl 4-nitrobenzyl 2—[ll-[2-(5-methyl—2—phenyl—ll-oxazolyl)ethoxy]-
benzyiidené]maionate |
To a solution of 4-[2-(5-methyl-2-phenyl-U-oxazolyl)ethoxy]l-
benzaldehyde (3.59 g, 11.7 mmol) synthesized according to the method
described in W095/18125 in toluene (40 ml) were added 4-nitrobenzyl
isopropyl malonate (4 g, 14 mmol) obtained in Step 1, acetic acid (351

mg) and piperidine (498 mg). While removing water through Dean-Stark
trap, the mixture was refluxed under heating. Two hours later, toluene
was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (developing solvent;
hexane:ethyl acetate=65:35) and the fraction containing the objective
substance was concentrated under reduced pressure to glve the title
compound (5.24 g, yleld 66%) as a yellow oil.
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75 [err]H—NIVR(CDCl[err] ) [err]ppm 300MHz: : 1.16 (3H, d, J=6.3Hz),

1721 (3H, d, J=6.3Hz), 2.36 (3H s), 2.96 (2H, t, J=6.6Hz), -3.17 (2H d,
J=7.8Hz), 3.61 (1H, t, J=7.5Hz), 4.16 (2H, t, J=6.6Hz), 4.95 - 5.15 (1H,
m, 6.79 (2H, d, J=8.7Hz), 7.11 (2H, d, J=8.7Hz), 7.35 - 7.47 (3H, m,

7.94 - 8.01(2H m Exanple 47 Benzyl phenyl
2:[4-]2-(5-net hyl - 2- phenyl - 4- oxazol yl ) et hoxy] benzyl ] - nal ondie
a 0 a A

3 Ib@44 phenol

FQ%I&'&OC N e 8@4 ng, 2.47
“nmmol.) - 7 N _F A powder (1 g)
wer e added to dichl oronet hane (12 ) at roomtenperat uke=/The m xture was
stirred gt,ro a c ated under. reduced
pressure. ﬁheﬂmgm&ﬁ@fdﬁ \ég gﬁ?rf 8 @WZ‘P I ¢a gel colum

chr omat ogr aph30 (<16 800 06H0 nq! 2637 ; (ﬁgxsmg 2199 [(2Hs et atJ6, H2)Y,5) and t he

fraction containing the objective substance was concentrated under ieduced

pressure t olg2lVe- #tha0t (e Wonpolhd 5229 §1Hy i, d503by(2Hs s HHBEs oi |

297 (21 (6 %E”MW%EHW? SRR, ol Mg ©7T 52 on,
4.22 (2H, tg dz6- @—Ig)) §§H|_(1%)(23L18)- 8.26 (2180m) 6.89 (4H m, 7.10 - 7.45
(13H, m, 792- Exanpl e 48

2- Phenqmnplbeﬁ-é [4 [ 2- (5- et hyl - 2- phenyl - 4- oxazol yl') et hoxy] -
e 1Pt SRt arbony 3 k- @?%ﬁ%—z-phenyl—u-oxazolynethoxy]-
: phenyl]proplonlc acid
Isopropyl 4-nitrobenzyl 2-[4-[2-( 5—methyl—2—pheny1—ll-oxazolyl)-
ethoxy]benzylidene]malonate (5 g, 8.77 mmol) obtained in Example 45 was
dissolved in a mixed solvent of methanol-tetrahydrofuran (40 ml-15 ml)
and 5% palladium carbon (1 g) was added, WhICh was followed by
hydrogenation at room temperature under pressurlzatlon 3 kgf/cmz)
‘Four hours later, the catalyst was filtered through celite and the
filtrate was concentrated under reduced pressure. The residue was
eluted by silica gel column chromatography (developing solvent; hexane:
ethyl acetate=9:1 mixed solvent) and the fraction containing the
objective substance was concentrated under reduced pressure to give a
crude purlfled product (600 mg) as a yellow oil. Thereto was added
isopropyl ether (2 ml) and the preclpltated crystals were collected by
filtration and dried to give the title compound (469 mg, yield 12%) as
white crystals. '

0 Me ' CO-H
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benzy! ] mal onate (1 g, 1.9 nmol) obMHHSHEER HASSRERN 47 was added to ethyl
acetate (10 m). 5% Pal | adi um car hon ( 1BBPLAGEDwas atfided and catal ytic
hydr ogenati on was perforned at rodmrTenper ature and under atnospheric
pressure. Seven hours later, the catalyst was filtered through celite
and the sol vent._was evaporated under reduced (gressure. To the residue was

added di el B+ NM& (€ B¢ hmd)tﬁepmﬁbl pBtteMErgstal s were collected by

whi te oryor 46 (3R A0 SeUSEEES 12y §aR 006 SR, BUse (A, %)Y B
592”5[*'2;\"\"?% Q%%E gaHl Wﬁf-ﬁ]ﬁ.ﬁﬂﬂ), GSIOT'WZH d, 3-'$.68HZ3H 3561 @ﬁg;m t5Hz),
J 6.6Hz), 6.%36 £RH, dl’:, st'é ﬁﬂﬁi 4. 956-957 I&Kﬂﬁd m)=B. ZQ{ngHﬂdleJ-Sﬂsz (8H,

2. i47[34(5 ﬁ(e'tqﬂyf(éﬁ %ﬁaiﬁ%ﬁ’aﬁfgﬁﬁ )Sf f@?ﬂerﬂ{ﬂ Tadhe7 8 SR 1o

a sol uti Mleéw['(z (5- net hyl - 2- phenyl - 4- oxazol yl ) et hoxy] - benzal dehyde
(3.07 g,—t0—mmot) synthesi zed according to the nethod described in

W95/ 181258enzyﬂophemél (2rd Yrl 2- (Brmethyde2rpeny dpi-urazodyil hethoxy | berszy1d -
mol ), aceilc !am d (300 ng) and piperidine (425 ng). Wile renoving water
t hr ough B2 ark trap, the mxture was'refluxed under heating. Eight

hours | ater, g.gelfﬂfomﬁypr@qﬁd[gn@:m&ggyc%f&hgisw% 1pbt ai ned

residue was purified by silica col utm chromat'ogr aphy opi ng

sol vent:; e’ohmarﬂ@henn&]pmpamatﬂ &5) 206 mnod ) f obizained in eg¥¥ hhenol

?H th L\éﬁbﬁlngt’?icéé onceg%é at j_yb;nder ﬂraduce&ie %yﬁ re iae W'ﬁ‘ t he

-7 6- 2,47 mmdlg", r¢111me'chylam:Lnapyr'ld:Lne (52 mg) and molecular sieves YA powder
(1 g) were added to dichloromethane (12 ml) at room temperature. The
mixture was stirred at room temperature for 10 hr, and concentrated
under reduced pressure. The obtained residue was purified by silica
gel column chromatognaphy (developing solvent; hexane:ethyl acetate—
T5:25) and the fractlon containing the obJective substance was
. concentrated under reduced pressure to give the title compound (1.1 g,
yield 95%) as a colorless oil.

| Me coz----_4¢/ \\>
OIS ety ~

'"H-NMR (CDC1:) dppm, 300MHz :
2.37 (3H, s), 2.97 (2H, t, J=6,6Hz), 3.28 (2H, d, J=T7.8Hz),
3.89 (1H, t, J=8.0Hz), 4.22 (2H, t, J=6.6Hz), 5.19 (2H, s),
6.80 - 6.89 (4H, m), T7.10 - T7.45 (13H, m), 7.92 - 8,00 (2H, m)
Example 48
2-Phenoxycarbonyl 3-[4—[2-(5—methyl—2—phenyl—ll—oxazolyl)ethmqr]-
phenyl]propionic acid
Benzyl phenyl 2-[4-[2-(5-methyl-2-phenyl-U-oxazolyl)ethoxy]-

.This Sheet Has Been Repl
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r]H-NVR (CDCl[err]) [err]ppm  300MHz: 1.29'(6H, d, J=6.0Hz), 1.30

[er

(6H, d, J=6.0Hz), 2 37 (3H ) | 2 98 (2H, t, J 8Hz), 4.28 (2H, t,
J=6.6Hz), 5.08_- 88 (2H d 7.35 - 7.46
(5H, m, benzyl] mwlo te o g 17-999molhqhta(m MM ewgs added to

5 & Sopr ot %ée%a?% 2095#2% SRR B MR

benzyl i de&aﬂat[gt Qiﬁ%eﬁ rft waBDperfutueinst rodbmEtaiteiuthPeV@sd urdessol ved
in methanol (30 nl). 5% Pal | adi um carbon (400 ng) was added and catal ytic
hydr ogenatimospheriep oressiee. at room tenperature and under pressuri zation

Uhrovgh cel | 1 Se¥er hawrs Tafit, 198" SatdyEho ued reiaRRed e idn, et fter and it
The resi 4veRe wadEval F)b?dtéa’ mubrcwedcgbeﬁan&hwmtw eeémiéi%g' opi ng

sol vent ; hexane: et hyl acetate=8:2) and the fraction containing th

obj ect i veaddedudse'dm]e evher cthad)t and theu prrecipidudedderystadsr vere ogxl\lectebrb
titl |

e coBT bt B0 IS i ) i o
6H, d, ﬁ,sqg]gSH 2.96 (2H, J 6.6Hz), 3.11 (2H d,
S =8. | Hz), “@;@f J=7 7|Si|)z) 4. 20((2H, t, J=6. 6H)z), 4. 93(- 5. 05
(2H, m, 6.80 (2H, d, J=8.7Hz), 7.10 (2H, d, J=8.4Hz), 7.35 - 7.48
(3H m, 7.93 - 801(2H m Exanpl e 51 -

3-[ 4-[2- (5- Mefhyl - 2- phenyl - 4.M&azol yl ) et cpzyl (@Refk] pent ane- 2, 4-
-77- dj TeOa—sdl ution of & '

4-12-(5- met K e 4- dkazol y1 ) et hg 3 de'07 g, 10 mmol )
synt hesi zed aceordi ¥ 1he Sl bed i n“B9 8} in tol uene (40
m) were added 2, 4-pentanedione (1.2¢¥g, 12 mmol ), acetNe=afid (300 ng) and
pi peridine- (425 ng). Wile renoving
| p : 1444 - 145.8 °C
'"H-NMR (CDC1ls) 6ppm, 300MHz :
2.36 (3H, s), 2.98 (aH, t, J=6.5Hz), 3.29 (2H, d, J=7.5Hz),
3.88 (1H, t, J=T.THz), 4.16 (2H, t, J=6.6Hz), 6.82 (2H, d, J=8.lHz),
6.97 (2H, 4, J=7.2Hz), 1. 16 - 7.42 (8H, m), 7.94 - 8.00 (2H, m)
 Example 49
Diisopropyl 2—-[l&-[2-(5—methyl—2—phenyl—ll-oxazolyl)ethoxy] benzylldene]-
malonate _
To ‘a solution of ll—[2—(5—methyl-2-phenyl—4—oxazolyl)ethoxy]-
‘benzaldehyde (3.07 g, 10 mmol) synthesized according to the method
described in W095/18125 in toluene (40 ml) were added diisopropyl
malonate (1.88 g, 10 mmol), acetic acid (300 mg) and piperidine (425
mg). While removing water through Dean-Stark trap, the mixture was
refluxed under heating. Eight hours later, toluene was evaporated under
" reduced pressure. The obtained residue was purified by silica gel
column chromatography (developlng solvent; hexane:ethyl acetate=T75:25)
and the fraction conta:mmg the objective substance was concentrated
under reduced pressure to give the title compound (4.2 g, yiel;i 88%) as
a yellow oil. |
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wat er through Dean-Stark trap, the m xture was refluxed under heati ng. Five
hours | ater, toluene was evaporated under reduced pressure, and the
obt ai ned resi due was purified by silica gel colum r omat ogr aphy

(devel opi ng salvent; hexaneMet hyl acetape=1: ﬁte“(‘rg\ct'on con-
taining th QMS cgfien g under rgdu pressure to
give the t S (H. 3 g, vyield}60 ello : [err]

Exanpl e 52 A 2 {

3-[4-[2-(5-Met hyl -2-phenyl - 4- oxazoIQ/I ) et hoxy] benzyl ] pent gﬁe- 2, 4-di one
3-[4-[2-(5: Me =2+ | + 4- QX | yl.) et ko i, dene] pent ane- 2, 4-di one
(2[ g, [5. (i M tém@éi L@%%ﬁeﬁ‘gﬁ- wgsbé@gﬁ?ed in ]rrgt hanol (30 m).

5% Pal | adi um squ fgl) a4 . \}@Sl.éBﬁiﬁﬁHardi, 60kE) £ DBar (Yepa)i,on was

performed at room tenperature _and un .

t 3 kgf/
Fi ve hours 2a9&r(2H,ht, cIrtai8lig) , e i’(%le%gs-li%:-léégh: glogté g{apctn(%ﬁr’%}t rate

ger col um Ensettofapiyb- el buthg Jefd o Mukah 8Bl Sherar Loz
and.-the fraqtgpn @oba(PH, @)t he obj ective substance was concentrated under

reduced pressure to give the title compound (1.74 g, yield 87% as a
pal e- yelExampde 150 ket o- enol taut oner (keto conpound: enol conpound=37: 63).

8- nﬁ;&%ﬂyl 2—[’4—[2—-(5-methyl—2~phenyl—ll-oxazolyl)ethoxy]benzyl]malonate

Diisopropyl 2-[4-[2-(5-methyl-2-phenyl-U4-oxazolyl)ethoxy]- -

| benzylidenelmalonate (4 g, 8.4 mmol) obtained in Example 49 was |
dissolved in methanol (30 ml). 5% Palladium carbon (400 mg) was added
and catalytic hydrogenation was performed at room temperature and under
pressurization (3 kgf/cm?).

Eight hours later, the catalyst was filtered through celite. and the
filtrate was concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (developing solvent;
hexane:ethyl acetate=8:2) and the fraction contaihing the objective
substance was concentrated under reduced pressure to give the title
compound (4 g, yield 99%) as a pale-yellow oil. '

- Me
| Me - co
\ .
N No” mr_<:m
- TH-NMR (CDC1s) édppm, 300MHz: |
'1.16 (6H, d, J=6.0Hz), 1.20 (6H, d, J=6.0Hz), 2.36 (3H, s),.
2.96 (2H, t, J=6.6Hz), 3.11 (2H, d, J=8.1Hz), 3.52 (1H, t, J=T.THz),
4.20 (2H, t, J=6.6Hz), 4.93 - 5.05 (2H, m), 6.80 (2H, d, J=8.7Hz),
7.10 (2H, d, J=8.4Hz), 7.35 - 7.48 (3H, m), 7.93 - 8.01 (2H, m)
Example 51 '
3-[U-[2- (5-Methyl-2-phenyl-lI-oxazolyl)ethoxy]benzylidene]pentane-2, 4-

- 717 -



[err]H-NVR(CDC1[err]) [err] ppm  300MHz: 2.06 (3.78H, s), 2.11 (2.22H,

s), 2.37 (3H, s), 2.92 - 3.03 (2H, n, 3.08 (0.74H, d, J=7.8Hz), 3.57
(1.26H, s), 3.95 (0.37H, t, J=7.5Hz), 4.18 - 4.26 (2H, m, 6.78 - 6.94
(2H m, dbos® - 7.08 (2H, : 7.37 - 7.50 (3H, m, 7.93 - 8.01 (2H, m
I h - 2- hox I
 Bxample 53, g HAKh e e 5t ézpﬁexyﬁuOXaZOirife%%yri,enbeznzy I-
3- [4 [2- %4 |(320'P nnloﬂzm@ XPZnthesi hax wbberd Hed>0
ng, 1.92 mol’) o talne in Exa | e 52 was di ssol ve |n acetone (2 and
pot assi umncW@QﬁYﬁ&ﬂES(B&)@Qiypne Omﬂﬂywere)mdded(z,ltﬂgemnedmmemae g,odra
t enperat ure., whi ch.was_ { r.ef.l uxid he t| ht hour s
| at er, H@B%lﬂol%?t%@ baﬁelpg)gra@g B?'Pe%#ﬁ' gﬁéﬁ at ed
under reggg@ﬁ 'Bean&¢af: shcgﬁe VRS misFturke
chromat ogr aphy (devel opi ng sonent hexane: ethyﬁmg¥§$EP§&% 3

fract i onFivethourisngatem, mlmemmpemtedmn enmedmedtmesaune; andahtdned

pressure thetltle [of0) 869 . as al ez yel | ow
o1 1+~ cpbfathed regTane v REFEEISE B, #3118 sl bl pgbdatadhy o, (51
s), 2.09 2 5 :

2 50" ¢ 2H(érévhler:'})lngZséﬁvt3 78h§ian2Hé~f%ﬁX1 &&eﬁate&f 1?"&%1} 16%%0@4
7.38 - 7tdinimthe) objlecﬂzive substaee, wa:; concentrated under- reduced pressu?teo
Exanpl e 54

4-(2- (5- getwre %iﬂsh{;me FOURIUH (33 Bor3180h S9F) dshaniipbien 1L,

4- 2- (5- Met hyl - 2- phenyl - 4- oxazol yl ) et hoxy] benzal dehyde (8.0 g, 26.0 nmol)
synt hesi zed according to the nethod described in Wp/ 18125, diethyl

mal onate (4.79 g, 29.9 nmmol), acetic acid (1.04 m) ,and piperidine (1.03
m) were m xed. V\hrle renovi gg water through Dean- $lark trap, the mxture

was refl uxed r heat® Three and g@ sMe tol uene was
evapor at ed POk al ned resi due wagp

Example 52
3-[ll—[2-(5—Methyl—2-phenyl—ll-oxazolyl)ethoxy]benzyl] pentane—z 4-dione
3~-[4-[2-(5-Methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidene]pentane-
2,4-dione (2 g, 5.1 mmol) ‘obtained in Example 51 was dissolved in
" methanol (30 ml). 5% Palladium carbon (400 mg) was added and catalytic
h’ydrogenation was performed at room temperature and under pressurization
(3 kgf/cm?).

Five hours later, the catalyst was flltered through celite and the
filtrate was concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (developing solvent;
hexane:ethyl acetate=3:2) and the fraction containing the objective
substance was concentrated under reduced pressure to give the title
compound (1.74 g, yield 87%) as a pale-yellow oily keto—enol tautomer
(keto compound:enol compound=3T: 63)

Me
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recrystallized fromethyl acetate-hexane to give the title conpound (9.55
g, yield 82% as pale-brown white crystals. [err]

[err] HNMR(CDCl[err]) [err] ppm 300MHz: 1.31 (6H, m, 2.37 (3H, s),
2:98 (2H, t, J=6.6Hz), 4.19 - 4.39 (6H, m, 6.88 (2H, d, J=8.7Hz), 7.32
- 7.50 (5H, m, 7.65 (1H, s), 7.97 (2H m Exar®le 55 ' Diethyl

nat e Di et hyl _

Q- | onate (9.55 g,
met h'anol (48 nl) and
was added and the

4~ [ 2- (5- net hyl - 2- phenyl - 4- oxgzol yl ) et hoxy] benzyl mal

- 4-[2-(5- et by -phenyb-4- @zol yl) et hggdbepzyl i d
21.3 mmol ) /b ed N Exgnpl e 54 was [0 (
tet rahydro . Q.Mi um
m xture was ZWAgOrously stirred at™gprnaRAtenpg under a hydrogen
at nosphere (3.1 kgf/cnferr]). One and a half hours l'ater, the-catal yst was

filteredi@ft NMERSQOIYPE Y\I?S)egag%%g’ed:;tg ONME ?hcr ude solid.

Recrystallization fromethyl acetate-hexane gave € title conmpound (5.23
g, yield 5524063ufiBHe 2)y230s(2.22H, s), 2.37 (3H, s), 2.92 - 3.03 (2H, o9 ,0-
MHz:

1] o TR0, 0 L ARG ) P s Rl
4,18 - 4,26 (2H, m), 6.78 - 6.94 (2H, m), 6.99 - 7.08 (2H, m),
7.37 - 7.50 (3H, m), 7.93 - 8.01 (2H, m) L
Example 53
3-Methyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]-
| pentanone-2, 4-dione | |
3-[4-[2-(5-Methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]pentane—2, 4-
dione (750 mg, 1.92 mmol) obtained in Example 52 was dissolved in
acetone (20 ml) and potassium carbonate (800 mg) and methyl iodide (5
ml) were added at room temperature, which was followed by refluxing
under heating. _ :
Eight hours later, insoluble matter was filtered off and the
filtrate was concentrated under reduced pressure. The residue was

purified by silica gel column chromatography (developing solvent;
hexane:ethyl acetate=7:3) and the fraction containing thé ‘objective
substance was concentrated under reduced pressure to give the title
compound (670 mg, yield 86%) as a pale-yellow oil.

'"H-NMR (CDC13) 6ppm, 300MHz :
1.27 (34, s), 2.09 (6H, s), 2.36 (3H, s), 2.96 (2H, t, J=6.6Hz),
'3.10 (2H, s), 4.20 (2H, t, J=6.6Hz), 6.78 (2H, d, J=8.UHz),
6.96 (2H, d, J=8.UHz), 7.38 - T.44 (3H, m), 7.94 - 8.00 (2H, m)
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3.20 (2H, d, J=7.8Hz), 3.64 (1H, t, J=7.8Hz), 4.20 (2H, q,  He),
4.21 (2H, q, J=7.1Hz), 4.27 (2H, t, J=6.8Hz), 6.87 (2H, d, J86 ),
)

7.16 (2% ﬁHJ é!'GHz , 7.47 (3H, m, 8.04 (2H, m Exanple 56
2hEt hloi( =3 [23 (2-(5-net hyI 2- phenyl - 4- oxazol yl') et hoxy] -
en r t‘[HQﬂ
Ph [ 2y( SPNEQFEQIWP lpﬁen§? oXazol él?w]ho;?mony H)etﬁlOJWa]tbganlJ&gn&ma'lLBnQbe
ETT5‘r10)| % ;)bt aénéd 'r(pEMBWEZS'@hBBEZS %ﬂi‘ﬁmd%)etmmmabm fa;loeghazg)lo
tetr rof uran and the nixture was stirred at room

nper almE ) ‘l‘%gépr;ettj ﬁ%x’égMQ e wethad Q@ﬁ@ﬂbﬁdg |1ﬂeW@95ﬂL&i8550I i d.

vat d t d

cr ugre gglql gh}]iﬁm'oér ochﬁ)ﬁgcagc?%@mq@ogﬂe %@P‘?C@ agn‘glf ' x?ufgl was

extract @clpehld?met i(fe63 vind )h werbyhiseht aWhl_’(éQ-emb)fmg hatert thshigh Béﬂﬁ-“' c

| ayer wg;é shed W, i h brine, dried gver sodi um sul ate and concentrated to
dryness V\g ﬁd@-’ftrqrﬁewé% qrdey) wabree rand adhahfy

g(ﬁlngreg]'g orm e andl %ﬂlﬁgowwc?@gh#%m 3 ngc::orrpound

was di svecrystallizhdsfrim ethylravetdtethéxate tangivesmedtivie tingt hy!

~acetate rochlorjc acid (15 mM) was added to the agueous
| ayer, ééd%f% Mlﬁilgkggﬁ)aﬁem%ﬂmtﬁhﬁ@ crystalg.t h ethyl acetate (30

m). The extracted organic |ayer was washed with brine, dried over sodi um
sul fate and concentrated to dryness to give the tltde conpound (2.91 g,
yield 67% as white crystals. -8 1-

82 [err] m 95.1 - B6.0 [err]C[err]H—NlVR CDCl[err] ) [err] ppm

3 00 MHz ‘—(?Ojd\—:i) 2. okgH t. J=6.6Hz),
CEt

1H-—NMR (CDCls3) dppm, 300MHz :
1.31 (6H, m), 2.37 (3H, s), 2.98 (2H, t, J=6.6Hz),
4.19 - 4,39 (6H, m), 6.88 (2H, d, J=8.THz), 7.32 - 7.50 (5H, m),
7.65 (1H, s), 7.97 (2H, m)
Example 55 |
Diethyl 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylmalonate
~ Diethyl 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidene-
malonate (9.55 g, 21.3 mmol) cbtained in Example 5Y was dissolved in
methanol (48 ml) and tetrahydrofuran (32 ml). 5% Palladium carbon (1
g) was added and the mixture was vigorously stirred at normal
temperature under a hydrogen atmosphere (3.1 kgf/cm?). One and a half
hours later, the catalyst was filtered off. The solvent was evapor-ated
to give a crude solid. Recrystallization from ethyl acetate-hexane
gave the title compound (5.23 g, yield 55%) as white crystals.




2H, d, J=7.6Hz), 3.58 (1H, t, J=7.6Hz), 4.07 - 4.14 (4H,

3.12 ( ,
6.74 (2H, d, J=8.6Hz), 7.05 (2H, d, J=8.6Hz), 7.36 (3H m, . 7.90 (2H,
m Exanple 57 Di net hyl '

-5-[4-[2- (5-ethyl - 2-pyridyl) et hoxy] benzyl i dene/ nal onat e
5-[4-[2-(5-Ethyl-2-pyridyl)]ethoxy] benzal dehyde (8. 00g, 31.4 mml)
synt hesi zed according to thehggthod described in Japgnese Pat.ent Unexami ned

Publ i cati on Ng .3 1391 2, di'fret hyl mal op# 2 a7 mmol ), acetic
acid (1.0 n1 (1.0 M) @ ' i vi ng wat er

t hr ough Dea F Nyg & ' z uxed under heating. Forty

m nutes |ate 3 uene %ﬁs e 3 esi due was purified

and concentrated by silica gel colu chronatoo vel opi ng sol vent;

hexane: ﬁT7531f1 1 1:2) to give the title conmpound (6.31 g,
yield 54&% bromn orl . [err] [err]H-NMR(CDCL[ err])[err] ppm

JooMtz: t Fi- NMRH( € D E1. 65200 Ppah, (30 OMHE o) 3.23 (2H 1,

o ) s, 0y G o BH1- a0 Bl rba 3 s e, 7o

0 Wb, A O e S 970

D| met hyl 5-[4,pP- (3 emyu-'z mer)l dmz'ptmytbelwawvesm szlted,(em -6Hz),

17.1 mmol ) obtalned i-n di ssol ved i n nethanol

di oxane .(30 )6 €2H, &ai Jnﬁk@fﬁr)ox'fd’é'?(@ffg) mhe B H&dH, ahd the i xture was

V|goroush§$§@1éﬂég at normal tenperature under a hydrogen atnosphere (3.1
kgf/cnfe and a half hours later, the catalyst was filtered off.

The sol vent2-Rehogycsrdonida3+ En-qwesanwmezspheﬁy ~lhRb%drolagl ) ethdstiled and:

concentrated by silica gel colum chromatography (devel oping sol vent;
hexane: etphgnyddpropiemicaacid give the title conpound (4.60 g, yield 739% as

a yello“FbrowThé%ﬂyl U4~ [2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylmalonate
' '(u.60 g, 10.2 mmol) obtained in Example 55 was dissolved in a mixed

solvent of ethanol (50 ml) and tetrahydrofuran (25 ml), and the mixture
was stirred at room temperature for 18 hr. The solvent was evaporated
to give a crude solid. Water (20 ml) and IN sodium hydroxide (30 ml)
were added to dissolve said crude solid. 1N Hydrochloric acid was
added at 0°C, and the mixture was extracted three times with ethyl
acetate (30 ml). The extracted organic layer was washed with brine,
dried over sodium sulfate and concentrated to dryness to give a crude

title compound (4.7 g), which was purified and concentrated by silica
gel column chromatography (developing solvent; chloroform:methanol=
100:1->50:1) to give the title compound. This compound was dissolved

in 1IN sodium hydroxide (10 ml) and washed twice with ethyl acetate (30
ml). 1N Hydrochloric acid (15 ml) was added to the aqueous layer, and
the mixture was extracted three times with ethyl acetate (30 ml). The
extracted organic layef was washed with brine, dried over sodium sulfate
and concentrated to dryness to give the tltle compound (2. 91 g, yield
67%) as white crystals,



[err] [err] H NWR (CDCl[err])J[TA'W]SHEEé‘r[RHSOgE%: 1.24 (3H, t,
J=7.6Hz), 2.63 (2H q, J=7.5Hz), 3. 34 (2HREBLAGED7 iy 3.21 (2H, t,
J=6.6Hz), 3.61 (1H, t, J=6.8Hz), 3.69 (6H, s), 4.31 (2H, t, J=6.8Hz),
6.81 (2H, d, J=9.6Hz), 7.08 (2H, d, J=8.4Hz), 7.18 (1H, d, J=8.|Hz),
7.45 (1H, dd, J=2.1 and 7.8Hz), 8.39 (1H, d, J=01Hz) Exanple 59

Di et hyl  2- et hyl - 2- [ 4-[ 2-( S-Lget hyl - 2- phenyl - 4- oxazojjyl ) et hoxy] -

benzyl ] mal ongt-s- Di r’rBt hyl

4-[2-(5-net phenyt ¥4-gxazol yl ) et h zyl n@l onat QEF4 24 g, 10.0

mrol ) synt hé ﬁi nglto the net scried in W95/ 18125 was

di ssolved i n\di=a#t hyl f of mam (4 rB ape” s oA MK I de (60%in oil, 480
, 12.0 mvl) was added at O[err]C~ which was follo by stirring for 2

hr. Met hé_hlgo,d'ggle] (—09830 15.0 mml ) was added at room tenperature and,

2.5 hour s 1%ater; " 1IN sodium hydrogensul fate (100 m) was added. The nixture

was extradtige- NIWER (iCEs OM tsh )etdhpl paagt & ¢ 0MH extracted organic |ayer

was washed with b{é ne, d&l ed _oyer _sodi um su{fate and concentrad to dryness
to give a 1.15 (6H, t, J=7.1Hz), 2.30 (3H, s), 2.903428y JaeJEb+0HZ)o0npoUNd,

(Gevel op ng. 30l o e By SoE8A)S) SEE IR, 65 ErES, ERTI I TR SPRY,
title conpoubdTh A2H, d, J:BJ6Hz92°0.08 (Hyhd| <J-&bHd), 7.36" (3H, m),
7.90 (2H, m) |
Example 57 .
Dimethyl S5-{U~[2-(5-ethyl-2-pyridyl)ethoxy]lbenzylidene]malonate
5-{U4~[2-(5-Ethyl-2-pyridyl) Jethoxy]benzaldehyde (8.0 g, 31.4 mmol)
synthesized according to the method described in Japanese Patent
Unexamined Publication No. 63-139182, dimethyl malonate (6.21 g, 47.1
muol), acetic acid (1.0 ml) and piperidine (1.0 ml) were mixed. While
removing water through Dean-Stark trap, the mixbure was refluxed under
heating. Forty minutes later, toluene was evaporated and the obtained
r'esidue was purified and concentrated by silica gel column
chromatography (developing solvent; hexane:ethyl acetate=T:3->1:1-
1:2) to give the title compound (6.31 g, yield 54%) as a brown oil. .

/

N

'"H-NMR (CDC1s) §ppm, 300MHz:
1.26 (3H, t, J=T.6Hz), 2.64 (24, q, J=T.6Hz), 3.23 (2H, t, J=6.8Hz),
3.83 (3H, s), 3.85 (3H, s), 4.38 (2H, t, J=6.6Hz),
6.89 (2, d, J=9.0Hz), 7.17 (1H, d, J=8.1Hz), 7.36 (2H, d, J=8.THz),
7.4 (1H, dd, J=2.1 and 8.1Hz), 7.69 (1H, s), 8.39 (1H, d, J=1.8Hz)

Example 58 .
This Sheet Has Bes

e



mp:,75.1 -76.0 [err] C [err] H NMR(CDCL[ er rl }H*[Seﬁ ET gAS BE?EO : 1.32
(3H, s), 2.36 (3H, s), 2.96 (2H, t, J=6.bHz), P (2, , 3.71 (6H,
s), 4.21 (2H, t, J=6.3Hz), 6.79 &ZH, d, J=6.6Hz), 6.99 (2H, d,

J=6. 6Hz) , Direthyh 5thli-[2-(7-ethyl-Rypsisyl) etsaxy]benzyl]malonate

Shg/ﬁ; |h]° E?’ggr gﬁ%&@i&% %(%tﬁgEfiggﬂe@ﬁbizz%%gﬁyife%%%gnﬁyl eltlﬁ%gi malonate

5- [ 4-[ 2- (€6 ghy 172t mialy! obtaprdoln| Breinpauybhena HisesBlddifr nottansei ¢30
To a sol lrjﬂtﬂla)lon gfdg- [ 2-(2-3rgret£ﬁl - 2- phenyl -Aﬁ:vgxa}é&l yk)&etﬂoxy] _ddedyeamd the
benzyl b @Bfydxo . ,m nﬁgﬁia@m roxidiea [ a t

dgsgi bgd J W)gS/ 1)?:{[;5 in j%ol ene 2%) m re addog :\/%rum id (6.49
005 b bure pas “radrofisl? hiMed A riral sl tind Uit b inifroget o

3A wd Ty i i |
po era’tfmb%Pﬁére_(?.l VEf2 VS FEve 'drd adhal gﬁ&g%“?lﬁ?tﬁﬁﬁyﬁﬁ%&

| at er, nol ecular sieves Apowder was filtere rate“was-
washed wifiltevedhefif.ocMTher salvantdwasevaporabed o givecal dmideesokidl,nivhich,
dried over magnesi um sul fate gnd,cqncent,r.at ed under redyced pressure.

Di ot hyl - dfaf PUTLEHEd and, GOnCRlaaten by, SHldcs &R) Coiums jchpmeEpgranhye
crystals « Thdsianati t&dy h Vi [ onpound
(14.4 g, @ﬁa‘}l@&e@%%@?@ﬁow crysét:'gPlvs:.@%éeéé 3 % fl@%hé tiee | |
85 [ err]compound| &% 60-HgHVRIEITRE) r 43 [ yelhowrbramooii. 1.78 (6H, s),
2.38 (3H, s), 3.02 (2H, t, J=6.8Hz), 4.37 (2H, t, J=6.5Hz), 6.98 (2H, d,
J=8.7Hz), 7.35 - 7.46 (3H m, 7.94 - 8.01 (2H, nb 8.21 (2H, d, J=9Hz),
8.36 (1H, s) (Step 2) = -

5-[4-[2-(5- Met hyl - 2- phenyl - 4- oxazol yl ) et hoxy] benzyl ] {jMel drum s aci d

5-[4-[2-(5- Met hyl -2- phenyl - 4- oxazol yl ) et Boxy] bergzi JLyeg Mel drum s acid
(14.4 g, 33 ob hegyin Step 1 [ ane- met hanol
(100 m -50 . 5% Pa| | adijum ca n (3]g s added and catal ytic

hydr ogenati on was per 3 roo \ et ur gyand~umaer

'"H-NMR (CDC'l:) dppm, 300MHz:
1.24 (3H, t, J=T.6Hz), 2.63 (2H, q, J=T.5Hz), 3.14 (2H, d, J=T.5Hz),
3.21 (2H, t, J=6.6Hz), 3.61 (1H, t, J=6.8Hz), 3.69 (6H, s),
4.31 (2H, t, J=6.8Hz), 6.81 (2H, d, J=9.6Hz), 7.08 (2H, d, J=8.4Hz),
7.18 (1H, d, J=8.1Hz), 7.45 (1H, dd, J=2.1 and T7.8Hz),
. 8.39 (1§, d, J=2.1Hz) -
. Example 59 | |
Dimethyl 2-methyl-2-[4-[2-(5-methyl-2-phenyl-U4-oxazolyl)ethoxy] -
benzyl]malonate | | |
Dimethyl 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylmalonate
(4.24 g, 10,0 mmol) synthesized according to the method described in
W095/18125 was dissolved in dimethylformamide (40 ml), and sodium
hydride (60% in o0il, 480 mg, 12.0 mmol) was added at 0°C, which was
followed by stirring for 2 hr. Methyl iodide (0.93 ml, 15.0 mmol) was
added at room temperature and, 2.5 hours later, 1N sodium
hydrogensulfate (100 ml) was added. The mixture was extracted three
- times with ethyl acetate. The extracted organic layer was washed with
brine, dried over sodium sulfate and concentrated to dryness to give a
-3 -
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" as a white ¢

prLessuri zation (3- kgf/cnferr]). Four Jo‘mlg SIHEbET HAst r?gE'g'lt al yst was
filtered through celite and the sol vent - R@F-gi%R_Lm.dﬂ reduced
pressure tq gjyve the title conpound (14 g, vield 98% as a white solid.
[err] CmaFeﬁ% :[éﬁ#?ﬁ yas Mlﬁpgr;e%moncentrated (Hsid)ica lgell

(3H, s) s = . .42 (2H, d =4, 8H) ,

3- 70 ( 1301351@}3@%@8:@ 4phy @%EFI‘%?“’#:%‘?%‘?' hﬂ‘%ﬂ%‘?ﬁé’!ﬂ, 3%éta§ﬁ§81§$7>

7.21 (2M:1e259EB tbHgive LIRS title Afonfpdnd 2. 71 g{ Pield &2 Step 3)
2- Met ho>l<s)é)iar bonyl =3-[4-[ 2- (5- et hyl - 2- phginyl - 4§(Z)ngol yl )g?hﬁﬁ Hf%% ]-

pr opi onS01ad; ¢ ' . '

5-[4-[2-(5- Met hyl - 2- phenyl - 4- oxazol yl ) et hoxy] benzyl ] - Nel drum s aci d

(14.0 g, 34.2 mmol ) obtained in Step 2 was dissol v%? i n met hanol (300 m)
and the m xture was refluxed under heating for ﬁ% ht. The reaction m xture.
was concentrated under reduggd pressure to give Thgftitle conmpound (13.1 g)
2-[4-[2-(5

. [errd Ref er encezBxapphe > hyl _ : -
gheny|{- 4- oxazol yl My] benzyl ] mal"onat e The title
conpound ai nedR di 0 Exagp 1' dascribed in W95/18125.
' oM

The insulin'semsitivity pronoting™g
Experinental Exanple 1 Evaluation of insulin sensitivity using 3T3-L1 cells
3T3-L1 oelp s Tpdr ch@@&d °Cr om Anerican Type Culture Col |l ection)

'"H-NMR (CDC13) dpprm, 380 OMHz :
1.32 (3H, s), 2.36 (3H, s), 2.96 (2H, t, J=6.6Hz), 3.15 (2H, s),
3.71 (6H, s), 4.21 (2H, t, J=6.3Hz), 6.79 (2H, d, J=6.6Hz),
6.99 (2H, d, J=6.6Hz), 7.43 (3H, m), 7.97 (2H, m)
Example 60 |
2-Methoxycarbonyl 3-[U4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-
phenyl]propionic acid |
(Step 1) , .
5-[14-[2—(5-Methyl-2—pheny1-ll—omzolyl)ethoxy]benzilidene]Meldr'um' s acid
To a solution of 4-[2-(5-methyl-2-phenyl-U4-oxazolyl)ethoxy]-
benzylbenzaldehyde (15.4 g, 50 mmol) synthesized according to the method
described in W095/18125 in toluene (200 ml) were added Meldrun's acid
(6.49 g, 45 mmol), acetic acid (1.5 g), piperidine (2.1 g) and molecular
sieves 3A powder (10 g). The mixture was stirred at room temperature.
~ Five hours later, molecular sieves 3A powder was filtered off and the
filtrate was washed with 10% hydrochloric acid (50 ml) 'and saturated
brine (50 m1x3), dried over magnesium sulfate and concentrated under
reduced pressure. Diethyl ether (100 ml) was added to the residue, and
the precipitated crystals were collected by filtration and dried to give
the title compound (14.4 g, yield 67%) as yellow crystals.
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. THIS SHEET HAS BEEN
whi ch were in the n=x+ 3 passage were purcHased @gpsugpcul tujed until the
passage nunber reached n=x+8. The cells wer ' +et=e ni t rogen,

- thawed and subcultured till n=x + 11. 0. 05% Trypsi n-0.53 nM

et hyl enedi am netetraacetic acid (EDTA) was added and the cells were _
harvested. The cells were suspended in Dul becco's Mdified Eagle's nedium
(DMEM [5% fetal bovine ser (FBS), | emented wWjth 5.6 nM gl ucose],

pl ated on a 24 Il plgte af O, O[err] cells/well
and cul tureg N . day: , the meq ¥ s DVEM [ 5% FBS,
suppl ement eg « ¢ gM

mM i sobut yl reethyl - xant hi ne D nued for 2 nore
days. The test conpounds were dissolved in di nethy~sul f oxi de and

glolnggiegi zg-?io-;\su |nwgtldg)]%g$&nqjg gz/oo ﬁ:&gﬁ?ﬁ? ?Fﬁyﬂg\ryctegt rSé?i 21r\1/I tglhg(r:gg?]to 0
[IEI\3/+ 6159 [err] Il/l(»j'?&r(cﬁfhdséd ?LB& H8Hges) ,s 3. 08 (:2H,C¢J,I5=6ﬁl-lz)i,nggbgt gd f28(r) 4 |
or wel | anf The(ZHol s’ b p: onks (B> o priste g be Tabr asbrleo 438 e
The ativi (3 ot 1 oot i "Ragr (ST, Bl Y M e el v
trigl yce(_Sitdp_threase achi eved by each conmpound when that achieved by 10
e S
Exanpl o 1. S UAIZ (GMeuyl-2 phera b Brad S AR e B i
1E glr Ir i)vv' agido( il g, TB8 mmol) obtalmeds |i$\£1|:éem fTwagedﬂssdl%atmchleiggtaiggunggLnd
EC50 (nMethanol (100 ml-50 mldwy| 5% Palladium carbon (3 g)owas added and
Exanpl € s2talytic hydrogenation’wis performed at room temperature and under

pressurization (3 kgf/cm?). | ' ' |

Four hours later, the catalyst was filtered through celite and the
solvent was evaporated under reduced pressure to give the title compound
(14 g, yield 98%) as a white solid. '

'"H-NMR (CDC1s) §ppm, 300MHz :

1.46 (3H, s), 1.71 (3H, s), 2.36 (3H, s), 2.96 (2H, t, J=6.8Hz),
3.42 (2H, d, J=4.8Hz), 3.70 (1H, d, J=5.0Hz), 4.21 (2H, t, J=6.8Hz),
6.82 (2H, d, J=8.THz), 7.21 (2H, d, J=8.UHz), 7.38 - 7.4 (3H, m),

 7.93 - 8.00 (2H, m) |

(Step 3) | - |

2-Methoxycarbonyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]-

‘propionic acid | .
5-[4-[2-(5-Methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]-Meldrum's acid

-85 - : This Sheet Has Been Replaced -
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Exanpl e 3 150.0 . Exanpl e 5 _
7.2 ' - Exanpl e 8 7.0 _ Exanpl e
15 90.0 . Exanpl e 16 53.0
Exanpl e (1.0 g, 34.2 mmol) oldwmiped in Step 2 was ddsseived ia methanol (300

900" a1) ant the wiH8ac betvioed uer i Bhelapy Ty T reasligl

Control pfeRPEHas concentrdf®d YRder redutb8 pRAsArbessd éét CEhe SRt her or

not the insulin sensitivity of 3T3-L1 cells is pronoted. Pronotion of

i nsul i n compoundv(13.1i g)sas & vbibe solighfective treatment of diabetes
(non-insulin dependent diabetes nellitus), in which a sufficient release of
i nsulin does not result in |lowering of blood glucose |evel to a nornmal
range. -8 7- -

88 When insulin acts om3T3-L1 cells, it not o akes up gl ucose but

permts acCypm ]t i on oP-tr' yceride i pARe e , after allow ng

insulin to/ | sjlare rupt ureq [ ceride is quantitatively
det er m ned,\ : Nﬁ%the Q 'g lin and the degree of
sensitivity e be known. As evrdent fromthe above-nenti oned test

It;
results, the inventive conpounds significantly increased the insulin

sensi t i \Referehcd Kkambleel | s. The pharnacol ogi cal "activity of conpound
(1) wa ; t&!erimsntal Exanpl e_2_Eval uati on of serum

stested as_ forfomws. Ex
gl ucose oDimethl i2-[H-{2-(5-methghzdtnheny)—btaxagolyl athexydbenzyl Imalonate
hyperi nsul i ngyl G & | P ] lLahet | :CE A €,,.0 ea Japan,
e 8 veek et e Cofifid WAS ot AtrRd pecordlibE 0 Exahp1€ " degpRibad
initiatijgnWobsyt@12y.ug administration, about 100 [err]| of blood was taken
fromorbital venosus under |ight ether anesthesia, and serum gl ucose was
neasured as d86cinsddnpsensitiNisy pranotisg antdivity ofilcompenad Hddy wesght ,

t he m'cwé@ grouped (6 per group) in such a manner that there existed no
differe &t ween the groups. _

~ Experimental Example 1
Evaluation of insulin sensitivity using 3T3-L1 cells
3T3-L1 cells (purchased from American Type Culture Collection)

which were in the n=x+ 3 passage were purchased and subcultured until

the passage number reached n=x+8. The cells were frozen in liquid
nitrogen, thawed and subcultured till n=x+11. |

0.05% Trypsin—0.53 mM ethylenediaminetetraacetic acid (EDTA) was
added and the cells were harvested. The cells were suspended in |
Dulbecco's modified Eagle's medium (DMEM) [5% fetal. bovine serum (FBS), .
supplemented with 5.6 mM glucose], plated on a 24 well plate at a

concentration of 0.5x10% cells/well and cultured. Two days later,
the medium was changed to DMEM (5% FBS, supplemented with 5.6 mM
glucose] containing 1 uM dexamethasone and 0.5 mM isobutylmethyl-
xanthine and the incubation was continued for 2 more days.

The test compounds were dissolved in dimethyl sulfoxide and diluted
1000-fold with DMEM [2% FBS, supplemented with 5.6 mM glucose]
containing insulin (10 ng/ml) to make the final concentration thereof to’
0 nM-10 pM, and added to the cells, which cells were incubated for 4



The test conmpounds were those of Exanples.1 and 5 and Reference Exanple 1,
as well as the above-nentioned control conpound. - The test conpounds
were respectively dissolved in ethanol (three | evels of concentrations per
conpound)da¥Bd added to a powdered diet (CRF-1, ORI ENTAL YEAST CO., LTD )

given to tno ANV RERRLIRd ﬁ?@eﬁ%@ RS LachBR, BB B TR0, 8

orally a‘iﬂ@lﬂssﬁé‘r@%@ ¢y adpfobe type GDEVAsOniBatew., @HE- fripveerede di et

was given. 4, bl ood sarrpl es_(ca. 200 [err]l) were taKen again
in“the sawunbmda@emnm usnugsertmg\lu cenides determinatdonrkit. 5 nmin.) and

used for the rawa%’ tggrum se vva nmeasur gl}’b\#ﬁigx i.,nase met hod
(LYQUI TECH ¢l éﬂ%‘ﬁ or the
det er m ngid1 @RI Ve Strdg Eéﬁmé licPBasy @hl@@ﬁ%féﬁéh'éo\,@rﬁgﬁae&hen that

Changes in percent a% of serum gl ucose of each grou
cal cul at ethieved by nMomaghtammmsmsbtakem@Saﬂ Oeﬁy andf enpressed by the

Change s P! G AR D RS Pyt of B s 1 10
of each group te Eﬁhﬁélﬂﬂés ﬂﬁ?’b M@fﬂé]& s
x100 The ggrumg ucose of “cont re'ff 15’ 16, 18

The chandgs P2 m&i%amjeﬁeﬂemace st.was plotted on the axi s
of ordinates and the dose / da of the test co ed
on the axis ogs i( una d*%%je ele&%eeﬁm% fmhefsﬁb@
change %gﬁn% esﬁgﬁ{) f t est conpound.
The res\lljvfit%gﬁlgre shown are i Tﬁﬂf_é"}
Table 2 [Control compound] Test Serum gl ucose
conpound ED50 (ng/ kg/ day) Exanmple 1
0.12 Exanple 5 0 - 2.70
Ref . EXx. 0.17 Control conpound
10. 6 hown in eohRrounds of the present
i nvention i gn| l icantly | d serdm gl uNibe of diabetic mce.
. \\g
. Table 1

Test compound _ EC50 (nM)

Example 1 | 0.45

Example 2 90.0

Example 3 150.0

Example g 7.2

Example 7.0 -

el 1 28

e L

Example 18 25.0

Example 19 90.0

Example 22 90.0

Example 28 73.0

Reference Example 1 0.38

Control compound - 180.00

The above test concerns whether or not the insulin sensitivity of
3T3-L1 cells is promoted. Promotion of insulin sensitivity is said to
be an effective treatment of diabetes (non-insulin dependent diabetes
mellitus), in which a sufficient release of insulin does not result in
lowering of blood glucose level to a normal range.

-8 7 -



| ndustrial Applicability | OpEEpe |t thereof of
the present invention have extre %Eﬁ ebs toxic

hypogl ycenm c_acti.on as conpared and ot her
t her apeut i ¢ Whthidsseiinagis 68, 3‘#’?1&*%96111%* gﬁgco ‘but

{her abeyLl i A0SO bl e P 050 ER1QIYESRNEI I RbCBL SIS " Thus, ‘after addition

the pha osl t1Ton esent 1 nvention 1S

expect e@1ewheg Unstllinfos dcts bhe\w:lﬂ.soar@fmp‘wredrmid trighycerdde is -
diabetes, especially for the prevent | on rteriogclerosis

Thi s apgueBkitativedVndeterminedpjrhersby. legreesaf, theoaotion of nsulin

J h
2o, ahd ERE el %ﬁ%&ﬁ%ﬁf&i%"no B bl Oni c el d derfvati ve of

the for mJI a A$)is elvident from thevmmw-meﬁtimeﬁ gestiresultse the rimventive
[err] [err] wher ei n qQpt i ona| Il%isubs 3t1% E?

ar omat i @ompqunds“sjmlfmantly mcreased the 1nsul sensitivity o
cells. |
The pharmacological activity of compound (I') was tested as
follows. |

' Experimental Example 2
Evaluation of serum glucose of diabetic mice
Genetically obese, hyperglycemic, hyperinsulinemic and

hyperlipidemic diabetic mice (KK-Ay, male, Clea Japan, Inc., 8 weeks of
age) were used for the pharmacological tests. Before the initiation of

~ the drug administration, about 100 ul of blood was taken from orbital
venosus under light ether anesthesia, and serum glucose was measured as
described below. Based on the obtained value and body weight, the mice
were grouped (6 per group) in such a manner that there existed no
differences between the groups.

The fest compounds were those of Examples 1 and 5 and Reference
Example 1, as well as the above-mentioned control compound.

" The test compounds were reépéctively dissolved in ethanol (three
levels of concentrations per compound) and added to a powdered diet
(CRF-1, ORIENTAL YEAST CO., LTD.). The diet was homogeneously mixed and

* - ethanol was evaporated. The diet was given_ to the above-mentioned mice
for Y4 days, and the test compounds were orally administered (3 doses
each). To a control group, CRF-1 powdered diet was given.

At day 4, blood samples (ca. 200 yl) were taken again in the same
manner as above, and serum was separated (1200 rpm, 5 min.) and used for
the determination. Serum glucose was measured by hexokinase method
(LYQUITECH glucose-HK-test; Boehlinger Mannheim Yamanouchi). Used for

the determination was an automatic analyzer COBAS FARA IT (Roche).
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optionally substltuted allcycllc hydrocarbon an optionally

substituted heterocyclic group or an optionally substituted fused
het erocyclic group, and Rl err] is a lower alkyl; Rerr] is a
hydr ogen at oﬁg@mges linnpereendage &f sserjum glucose iof aad:tycgmgpnwm-@m or forms,

A o O o o "

substi t o} rbanDyI an
ldda@rbmvgr? ) @il the gdiib émﬁiﬁistered 1 withovest ‘%53@’. find

optional ly sub uted aryl oxy-
substituted aral kyl oxycarbonyl or a group of the forrrul a-Y-Rerr]

wh ' - NH- d ' ti |1

Slibet | 1 uEDBRER, I ETERREARY SaREVD glucose CHGE Luted al koxycar bonyl |
Ik I

el _[(serud %lwaﬁemaﬁu@z.xw@@i;#@mm 8,
na

Rl err] i s a(serum>glucaseopf icomtirby grdugl)i t ut ed ani no, an optio

substituted | ower al koxy, an optionally substituted | ower al kyl ,
an optional | t ryl or 0 nal | substi tut ed
ar al kyl oxy, Mﬁgg&ghﬁ R%%ﬁgt%@ ﬂ{ﬂ r&ﬁ él c"éﬁsb&lr?'F’t%cP psaxis
hydr ogefabpdindliey bhdi he'dosa_| Mg /b PO 19 BedbId HoitREaH | g& Fted
eriva 0 aim

acceptabl e salt thereof. 2. The novel roplonlc aci
1, havi oy the axisrofaabsqissa [(log), and t coRrespondingito @ ¢50%p of
the for #hfige was. read and taken as the ED50 of each test compound.

. The results are shown in Table 2,

Table 2
Test Serum glucose
compound EDS0 (mg/kg/day)
Example 1 0.12
Example 5 2.70
Ref. Ex. 1 0.17
Control compound 10.6

As shown in Table 2, the compounds of the present invention
significantly lowered serum glucose of diabetic mice. |

Industrial Applicability

'The compound and a salt thereof of the present invention have
extremely potent and less toxic hypoglycemic action as compared to
known compounds and other therapeutic agents of diabetes, and are very
useful as therapeutic agents for diabetes and hyperlipidemia. In
addition, the pharmaceutical composition of the present invention is
expected to be useful for the prevention of the complications of
diabetes, especially for the prevention of arteriosclerosis.

This application is based on application No. 217548/1996 filed in
Japan, -the content of which is incorporated hereinto by reference.
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[err] wherein R s an aromatic hydrocarbon—or“_Tﬁ§€a—ﬁEFEF6&ycIic

Rydrogen atom Rerr] s a h'yirig'eﬁ“ﬁi om 4 UM WL 2255,,.
y

an acyIWHAE hSHH&JMEDbB&yI a | owner aI sSupst Lt uted® by

alkoxyc n r al ar banoyl

opt i onal R ﬁ%@f tpﬁ'P ﬁycﬂ'éxg%ﬂ‘ ﬁ}{e farmula (133

aryloxycarbonyl an aralkyloxycarbonyl or a group of the formul a
-Y-Rerr] whereln Y is -NH or an oxygegn p§ omgand Rlerr] is an

acyl or an al koxycarbonyl ;
al kyl optionally substltuted o g¢ bonyl; and R err]
i s a hydroxy, an am no opti ong bstit ted by | ower aIkyI a

| ower al koxy,Ra_lo | kyl, 2 oxy ort an aral kyl oxy, prvided t hat
when Rl err] isaaﬁggﬁizsydh pbonyRefnd Rl errR7 is a hydrogen atom R[err] is
not a | ower al kox or a pharmaceutically acceptable salt thereof. = 3. The

novel propionic adisd derivative of cIa|n11 or claim2, which is a nenber
selected fromthe group consistin

2- met hoWéﬁ?b@rﬂlliSBB[ group of_ the Im21-1-§F1enyl - 4- oxazol yl ) et hoxy] phenyl ] -
propi oni ¢ acid, nethyl

2- car banoyl - 3- [4 [ (5 nethyl 2- phenyl - 4- oxazol yl ) et hoxy] phenyl ] -

propi onate, 2-[4-] - 2- phenyl - 4- oxazolyl)ethoxy]benzyl]nalon|c
aci d, methyl
ba
te,

|s a hydrogen atomor a | ower

Lo

2- nethoxycarbonylcar U[ 4-[ 2- (5- et hyl - 2- phenyl - 4- oxazol yl ) -
et hoxy] phenyl ] pr opiRre .
2- met hoxycar bonyl - 2- et hyl - 3-[ 4-[ 2- (5- et hyl - 2- phenyl - 4- oxazol yl ) et hoxy] -
phenyl ] propi oni ¢ aci d, nethyl -

2- car banoyl - 2- net hyl - 3-[ 4- [2 (5- et hyl - 2- phenyl - 4- oxazol yl ) -

et hoxy] phenyl ] pr opi Baat e, '
2- carbanoyl - 2- net hyl - 3-
phenyl ] propi onic acid

- (5- net hyl - 2- phenyl - 4- oxazol yl ) et hoxy] -

wherein _

R’ | is an optionally substituted aromatic hydrocarbon, an
optionally substituted alicyclic hydrocarbon, an optionally
substituted heterocyclic grbup or an optionally substituted
fused heterocyclic group, and

Rs 'is a lower alkyl;
Rs is a hydrogen atom or a lower alkyl;
Re is a hydrogen atom'or forms, together with Re, a double bond;
R+ is a carboxy, an acyl, an optionally substituted alkoxy-

carbonyl, an optionally substituted lower alkyl, an optidnally
suBstituted carbamoyl, an optionally substituted aryloxy-
carbonyl, an optionally substituted aralkyloxycarbonyl or a
group of the formula -Y-Rs wherein Y is -NH- or an oxygen atom
and Re is an optionally substituted acyl or an optionally
~ substituted alkoxycarbonyl;
Ry is a hydrogen atom, an optionally substituted lower alkyl or



21benzyloxycarbonyl-3-f4- [ 2-(5- nethyl 2- phenyl - 4- oxazol yl ) et hoxy].-

phenyl ] propionic acid, or a pharmaceutically acceptable salt thereof.  4:
A’pharnaceutical conposition conprising a propionic acid derivative of the
fermula (I'): an optionally substituted lower alkoxycarbengl; and

[err] erein Ris a

gr oup off'fhe for miffa? h¥qRg%Y, an ?ﬂt1°P§}}¥ s“bStlﬁH£ﬁ43§W1"°* an optipgakly
optionally substi ts%bgéiﬁiﬁﬁitlbﬁef'yﬂk%ﬁgr 20 og%'ionally subst PAIERN 3bk¥r
substltuted al i cyclic hydrocarbon, ption
alkyl, an optlonally substituted aryloxy or an optionally
substituted aralkyloxy, .
provided that when Ry is an alkoxycarbonyl and Rs is a hydrogen atom,
Rio is not a lower alkoxy,

or a pharmaceutically acceptable salt thereof.

2. The novel propionic acid defivative of elaim 1, having the formula (I):

Re Ry O

Rig
R _ (1) -
\|/\0 ' Ry
Rs ' '
wherein
R is a group of the formula
Rs
0 .
a3
wherein
R’ is an aromatic hydrocarbon or a fused heterocyclic group,
and . .
Rs is a lower alkyl;
Rs is a hydrogen atom§
Rs is a hydrogen atom;
Ry ‘is a carboxy, an acyl, an alkoxycarbonyl, a lower alkyl

substituted by alkoxyearbonyl, a lower alkyl, a carbamoyl, a
carbamoyl optionally substituted by alkoxyalkyl or acyl, an
aryloxyecarbonyl, an aralkyloxycarbonyl or a group of the
formula -Y-Rs wherein Y is -NH- or an oxygen atom and Rs is

an acyl or an alkoxycarbonyl;
I —

L



substituted heterocyclic group or an optionally substituted ' fused
het erocyclic group, and R err] -is a lower alkyl; Rerr] - S
a " hydrogen atomor a |lower alkyl; R err] i s-a hydrogen at om or
fornms, tReget her wiitsharRhydrdgenaatiomidr abdoser Rlkyl] optionally substiltuteddsn

atom a hydroxy, a.carbox an acyl, an optionally substituted
al koxycar bonyl , ig FV%@%@QHyE id substituted |ower alkyl, an

opt i onalg,y subst | t1‘§ adp &K&aéymxh » amino. optlona"!I.rlyOE\t.lb.@l‘fl'f”l‘!ultlédS‘:‘??’Ed»fe&lt Eflcy1, o

aryloxycarbonyl an optlona substrtuted aral kyl'oxycarbon
a“group of the f orlouen alkoxy, a lowerRadkyl, varereyhory ior amkhralkymoxyxygen
i.s .an or an

at om and enr |onaII bstituted ac
opt i onalBry ﬁ%étfr}la&t dhen Ry is an ﬁ ‘Mﬁylanda 9 dﬁ/laoﬁm%%‘nﬁltoﬂr an

ar al kyl casbpdWly 18keFrd1k S a hydrogen atom an optionatly
substltg?éd Fomeraél F or OxYs an optionally substituted | ower

aIkoxycanbanpharmauéutically acceptable salt thereof. - 93 - Rl err]
is a hydroxy, an optionally substituted am no, an optionally
substituted | ower al koxy, an optionally substituted | ower al kyl ,

o 07} otk B SR MR PAPTABI | o chotn PN £«
pharnacqmmbenlselﬁqtedlframltmb graupnocbnsisting ©fng a propionic acid
?g;hﬁ?g'zﬁe0£¢§§§ZJE%E§Y §Lfh-[5-(B-Jethfh-2—phenyl-ﬁ-ox£LJ§y&§ethox§%p enyl]the
propionic acid, _
methyl 2-carbamoyl-3-[4-[2-(5-methyl-2-phenyl- h-oxazolyl)ethoxy]phenyl]-
propionate,
2-[4-[2-(5-methyl-2-phenyl-l4-oxazolyl)ethoxy]benzyllmalonic acid,
methyl 2—methdxycarbonylcarbamoyl—3-[h-[2-(5-me£hyl-2-pheny1—h-oxazoly1)-
ethoxy]phenyl]propionate, | o
2-methoxycarbonyl-2-methyl-3-[4~[2~-(5-methyl-2-phenyl-li-oxazolyl)ethoxy]-
" phenyl]propionic acid,
methyl 2-carbamoyl-2-methyl-3-[4-[2-(5-methyl- 2-phenyl h-oxazolyl)-
ethoxylphenyl]propionate, .
2-carbamoyl-2-methyl-3-[4-[2-(5-nethyl-2-phenyl-4-oxazolyl)ethoxy]-
phenyl]propionic acid and .
2-benzyloxycarbonyl-3-[4-[2-(5-methyl- 2-phenyl-ﬂ-oxazoly1)ethoxy]-
phenyl]lpropionic acid,
or a pharmaceutically acceptable salt thereof.

4. A pharmaceutical composition comprising a prOpionlc acid derivative
of the formula (I'):

_92_
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or- [err] wherein R I s an aromatic hydrocarbon, or a fused

het erocyclic group, and R err] Is a lower alkyl; Rerr]

is a hydrogen atom R[err] is a hydrogen atom Rerr]’ is a
hydr ogen atom a hydroxy, a carboxy, an acyl, an al koxycar bonyl, a
| ower al kyl substituted by alkoxycaranylﬁs 0 a lower alkyl, a _
car banoyl, a carbanoyl optional JaAsubhstit yt ed by al koxyal kyl or "’
acyl, an aryl oxycarbonyl, an 3 "oX\ Rio -9 4-
car bonyl or q%group of the foi -Y-Rarr] wherein Y is WSH-

or an oxygen qT ap-acyl , ,aIkoxycarbonyIfI n

aryl oxycar bonyl orf an ara kyloxycarbonyl;%&[err] .~ 1s a hydrogen atom
or a lower alkyl qptionally substituted by - al koxycar bonyl ; and
Rl err] is a hydroxy, a lower alkyl, a carbanmoyl, an al koxycarbonyl,

an wherein Wi&oaoﬂ'd@"%' yg@%{ﬂgf ed by acyl or | ower

al kyl t hirocar bonyl , | ower al koxy, an aryl oxy or an aral kyl oxy,
or a pharmaceutically acceptable salt thereof. 6. The pharnaceuti cal
conposition of claRen4 or. claim5 conprising a propionic acid derivative

which is a nenber selé€ om the group consisting of:
2- met hoxycar bonyl - 3-[ -Eggﬁerhyl-2-pheny|-4-0xazo|yI)ethoxy]phenyI]-
propionic acid, meghy, N '

2- car banoyl - 3-[ 4-[ 2- (5- net hyl - 2- phenyl - 4- oxazol yl ) et hoxy] phenyl ] -

propi onate, 2-[4-[2-(5-nethyl-2-phenyl -4-oxazol yl ) et hoxy] benzyl ] mal oni c
aci d, nﬁfhy[ 2- met hoxycar bonyl car banoyl - 3-[ 4-[ 2- (5- net hyl - 2- phenyl - 4-

Rs
N
wherein
R' is an optionally substituted aromatic hydroecarbon, an

optionally substituted alicyelic hydrocarbon, an optionally
substituted heterocyelic group or an optionally substituted

fused heterocyclic group, and

Rs is a lower alkyl;
Ra is a hydrogen atom or a lower alkyl;
Rs is a hydrogen atom or forms, together wifh Re, a double bond;
Rq! | is a hydrogen atom, a hydroxy, a carboxy, an acyl, an

optionally substituted alkoxycarbonyl, an optionally
substituted lower alkyl, an optionally substituted ecarbamoyl,
an optionally substituted aryloxycarbonyl, an optionally
substituted aralkyloxycarbonyl or a group of the formula
~Y-Re wherein Y is -NH- or an oxygen atom and Rs is an.
| Optionally.Substituted acyl, or an optionally substituted

alkoxycarbonyl, an aryloxycarbonyl or an aralkyloxycarbonyl;

R, | is é hydrogen atom, an optionally substituted lower alkyl or
an optionally substituted lower alkoxyecarbonyl; and

S
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oxazol yl') et hoxy] phenyl ] pr opi onat e,
N-[3-[4-[2-(2-(benzot hi ophen-2-yl)-5-net hyl -4-oxazol yl ) et hoxy] phenyl | -
propi onyl Jurea, nethyl . ] N

3-[ 4- [ 2Rg8- net hy| 18- prkydunoxy, oanantiopel b subshébytedd mapnonare optionally
3-[

-[4-[2-(5-net hyl - - A~ l.yl ) eth hen ropi pnam de, net hyl
N [ 3- % a- E > (5- met P;Bgfﬂ#&ﬁ ﬂgﬁgﬁ%}?ﬁr )& 1 §?BM|SPBS€&“T"’% lower
propi onyl ] car bamatagkyl, aﬁ oStionally substituted ar¥}oxy oE anwﬁptionalﬁ&l]_

S-methyl -3-[4-[2-(5-neth - phenyl - 4- oxazol yl ) et hoxy] phenyl ['propi o
thioca¥bana£e,[ gubstit&%ed a?alkﬁ&oxy,-

2- car banqyl - 2- -[A4-1 2-.(5-net.hyl - 2--phenyl 2 4- oxazol yl ) et hoxy] -
phenyl ] g? oéi @#@@él”aﬁ"%@{ %Bé%/%ﬁft Q:ther\éof : :
2-[4-[2-(5-net hyl - 2- phenyl - 4- oxazol yl') et hoxy] - benzyli dene] nal onat e,
tert-butyl nethyl 2-[4-[2-(5-nethyl-2-phenyl-4-oxazolyl)ethoxy] benzyl]-
. -9 5 - 5. The pharoacew c¢omposition of claim 4, comprising a propionic
- 4-[2- (5-nmet hyl -.2- phenyl s 4-0x3azol vi hoxy] benzyl mal onate, or a

phar nac@ﬁf‘;c‘g?q‘&agégﬁp?fa&hg g&?‘?“ﬁ%ﬁegf. - 7. The phar naceuti cal

conposition of any one of claim4 to claim6, whichis a therapeutic'agent

of di abetes. . Re Ry. O
- Rio .
R (1*)
\K\O ” R.’!
Ra |
wherein R is a group of the formula:
Rs '
B
R'
or
Rs
E\ ﬂ
N
wherein _ _
R' is an aromatic hydrocarbon, or a fused heterocyclic group,
and '
Rs is a lower alkyl;
Ra is a hydrogen atom;
Re is a hydrogen atom;
Re! is a hydrogén atom, a hydroxy, a carboxy, an acyl, an

alkoxycarbonyl, a lower alkyl substituted by alkoxycarbonyl,
" a lower alkyl, a carbamoyl, a carbamoyl optionally substituted

by alkoxyalkyl or acyl, an aryloxycarbonyl, an aralkyloxy-

_—
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_9 6-

carbonyl or a group of the formula -Y-Rs wherein Y is -NH-
or an oxygen atom and Rs is an acyl, an alkoxycarbonyl, an
aryloxycarbonyl or an aralkyloxycarbonyl;

R is a hydrogen atom or a lower alkyl optionally substituted by
alkoxycarbonyl; and

" Rio is a hydroxy, a lower alkyl, a carbamoyl, an alkoxyearbonyl, an

- amino optionally substituted by acyl or lower alkylthiocarbonyl,
a lower alkoxy, an aryloxy or an aralkyloxy,

or a pharmaceutically acceptable salt thereof.

6. The pharmaceutical composition of claim 4 or claim 5 comprising a
propionic acid derivative which is a member selected from the group
consisting of: |
2-methoxycarbonyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]-

propionic éeid,

-methyl 2-carbamoyl-3-[4-[2-(S-methyl-2-phenyl-h-oxazolyl)ethoxy]phenyl]-

propionate, _ _
2-[4-[2-(5-methyl-2-phenyl-U-oxazolyl)ethoxylbenzyllmalonic acid,
methyl 2-methoxycarbony1carbamoy1-3-[H-[2-(5-methyl-2-phenyl—h-
oxazolyl)ethoxylphenyllpropionate,
N-[3-[4-[2-(2-(benzothiophen-2-y1)~5-methyl-4-oxazolyl)ethoxy]lphenyl] -
propionyl]urea, '_ _

methyl 3-[4-[2-(5-methyl-2-phenyl-l4-oxazolyl)ethoxy]phenyllpropionate,
3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxylphenyl]propionamide,
methyl N-[3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxylphenyl]-
propionyl]carbamate, |
S-methyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionyl]-
thiocarbamate,

2-carbamoyl-2-methyl-3-[4-[2-(5-methyl- 2—phenyl h-oxazolyl)ethoxy]-
phenyl]lpropionic acid,

tert-butylmethyl 2-[4- [2 (5-methyl- 2—phenyl l-oxazolyl)ethoxy] -
benzylidenelmalonate, .

tert-butylmethyl 2-[h-[2—(S-methy1-2-phenyl—h-oxazolyl)ethoxy]benzyl]-

AR




malonate and _
diethyl 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxylbenzylmalonate,

or a pharmaceutically acceptable salt thereof.

T. The pharmaceutical composition of any one of claim 4 to eclaim 6,

which is a therapeutic agent of diabetes.

A



