SPECI FI CATI ON PRODUCTI ON METHOD OF | SOXAZOLI DI NEDI ONE COVPOUND Technica
.Filed The present invention relates to a novel nethod for prp CI

conmpound of the fornmula [11] O [err] wherein Ris an optlona+ stl ut ed
aromati ¢ hydrocarbon group, an optionally substituted allcycllc hydrocarb
group, an optionally substituted heterlocyclic group or an optfiydpal | ¢.©
substituted condensed heterocyclic group, which is useful as a therapeut
agent for diabetes, and a nmethod for producing an internediate for
produci ng this conpound [11]. Back3¥FBCOHAICATIONhe above- nentioned conpound

[ 11] useful as a ther ' ggge i diate and a
nmet hod for produci ng ?ﬁé’?ﬁmﬁ@]@ ﬁ%iﬁg%ﬁ"g’gg&&%ﬁ e specification
of W95/ 18125, and an internedi at erezhifealFikd[6'] [err] and a nethod for

produci ng sanme have been specifically disclosed in Journal of Medicinal
Cheni stry, 1992, VB¢ pressnt ingention relagsso apayel methodHesprodBangat i onal
producti on steps and the yields of the final product
and interne |gﬁ;§gﬁgﬁg%%§nﬂﬁgxﬂot sufficiently satisfactory. In addition,
sol vent, base, catalyst and the |ike to be used in each step suffice for
use at |aboratory |evels but many of them are gproblematically inpractical
and cannot be used in {)ndu tMe al production. P sclosure of the Invention
Ther ef ore, many ath ave been step to sol ve such

[11]
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‘wherein R is an optionally substituted aromatic hydrocarbon group, an optionally
substituted alicyclic hydrocarbon group, an optionally substituted heterocyclic
group or an optionally substituted condensed heterocyclic group, which is useful
as a therapeutic agent for diabetes, and a méthod for producing an intermediate
for producing this compound [11].
Background Art

The above-mentioned compound [11] useful as a therapeutic agent for
diabetes, an intermediate and a method for producing them have been already
disclosed in the specification of WO95/ 18125, and an intermediate compound {6
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and a method for producing same have been specifically disclosed in Journal of
Medicinal Chemistry, 1992, Vol. 35, No. 14, 2625.

However, these conventional production methods require many steps and
the yields of the final product and intermediates therefor are not sufficiently
satisfactory. In addition, solvent, base, catalyst and the like to be used in each
step suffice for use at laboratory levels but many of them are problematically
impractical and cannot be used in industrial production.

Disclosure of the Invention _

Therefore, many attempts have been made in each step to solve such

problems. To be specific, Steps 1-4 of the method (hereinafter to be referred to as



probl ens. To be specific, Steps 1-4 of the nethod (hereinafter to be
-referred to as 2 A nethod) disclosed in Journal of Medicinal Chem stry,
1992, Vol. 35, No. 14, 2625, which is the production nethod nost simlar to
the inventive nmethod, were considered. In A nethod, for exanple, conpound
“[6'" ] wherein Ris phenyl, which is o of the internediates in the present
invention, is produced by the following Steps 1 to 4. [err] 3 Step 1
According to A nethod, conmpound [1] is reacted with conpound [2' ] in
di cm or onet hﬁmﬂhdd)ﬁi?qse@u&ﬂm‘ ﬁnafoﬂMécﬁctxhal @hn&nmtﬁpl%ﬂ%;@oh@ﬁgﬁluﬂd, [ |3 ].
Di chl or onet used here as solvent is inpractical for industria
product i on %@% E]E“EWGE‘PH methedmosh indlar e nyrngve REYiediWsse out
by regul ati %ns{a?gedpresent inventors have found that a safe and econoni cal
aqueous solvent (particularly water) can be al so used for this reaction and
sol ved this probl Mrﬁﬁhhpdl for expingple; ¢oenpamdop’ elmhmn@hlnlpdflenalsal'umush as
onat e ndt e Like, here was al so
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conventional nethods. Step 2 and Step 3 According to A nmethod, conpound [3
'] is reacted in 10 equivalents of acetic anhydride in the presence of 6-7
equi val ents of triethylam ne using dinmethyl am nopyridine to give conpound
[4° ]. However, an aftertreatnent step is necessary for obtaining conpound
[4" ], which conprises adding water t8 the solvent, acetic anhydride, to
convert sane to acetic acid, followed by isolation and purification. This
aftertreatnent step requires a long tine, during which tinme the obtained
conpound [ 4'stpphecones partially deconposed. The present inventors

conducted intensive studies to.solve this obl e ssoci ated wi,th.the
aftertreat nent Sté\.ﬁ,corgglgvggﬁ\mgg'x cqwmﬁi}serpacfpe%gn Crogmufl\,gll t Ifas been

found that, hyhiaRFHeIBaRCRIthe pPESRUER bitifieihyiaRtiMe RS Sivé ForABo@iaNt). (about 4
equi val ents) necessary in the next step and by using di nmethyl am nopyridine
in a tol ueneDisbloyanethane uked heressrowivent & ipmpractisal far swiusgial production

)
N- et hyl nor . Qe nd, L4 ' ‘ ' conpound
[4" ] can bgn%%%?lﬁ?’%%%r%& &éﬁﬁmﬂ%ﬁfﬂﬁé@%@%t%gwgﬁ?om and
cyclizati on THe fresam im@nicts hhvelfbund that 4 sdfe ané sudriconical aaecusisulny dr at e
resulted in the production of conmpound [5 ]| at a high yield (95-97%.
Consequent | ypagtslazlyayater Fan beglsgrtsed for|thisgaaciopandsaived 41§ B5Oble®out  40% as

conpared to . HNES [ gg{gs Larhs i p 3 of
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t hereof is wadbonatoasd ther i, as adase hereivwas alsdhionhd its irgresse Itiye piekdbb®&@at i ¢ f or

i ndustri al ;lj%‘r;/at ‘el'éle Eres '; ]| nv.ég]'gcg{l ]havgégewy w’ﬁtaspcb}n%age%t%sm fonic

aci d rnonoh
conventional methods.

Step 2 and Step 3

According to A method, compound [3’ }is reacted in 10 equivalents of
acetic anhydride in the presence of 6-7 equivalents of triethylamine using
dimethylaminopyridine to give compound [4’ ]. However, an aftertreatment step
is necessary for obtaining compound [4’ ], which comprises adding water to the
solvent, acetic anhydride, to convert same to acetic acid, followed by isolation and
purification. This aftertreatment step requires a long time, during which time the
obtained compound [4’ ] becomes partially decomposed. The present inventors
conducted intensive studies to solve this problem associated with the
aftertreatment step, as well as to improve yield. As a result, it has been found
that, by adding acetic anhydride in advance in an amount {about 4 equivalents)
necessary in the next step and by using dimethylaminopyridine in a toluene
solvent in the presence of 0.25 equivalent of N-methylmorpholine, compound [4° |
can be obtained. The obtained compound [4’ ] can be used in the next step
without isolation or purification, and cyclization of compound [4° ] using p-
toluenesulfonic acid monohydrate resulted in the production of compound [5° ] at
a high yield (95-97%). Consequently, the yield of compound |5’ ] could be
increased by about 40% as compared to A method.

Phosphorus oxychloride {(POCl;) used in Step 3 of A method is a toxic
substance having high corrosiveness, so that the use thereof is under considerable
restriction, which is greatly problematic for industrial use. The present inventors

have found that p-toluenesulfonic acid monohydrate could afford safety and



4 facilitated use, whereby an industrially utilizable production nmethod was
_found. Step 4 According to A nethod, conpound [5" ] is reacted with lithium
al um num hydride (LiAlH err]) in diethyl ether to give conmpound [6" ]. Both
LiAlH err] and diethyl ether used here are highly inflanmable, posing
-probl ens of safety when they are used #ndustrially. The present inventors
have sol ved this probl em by using sodi um borohydri de (NaBH4) and
tetrahydrofuran, as well as nethanol as a reduction accelerator

(activator), fammaeewusee, wietebyt ahdndesrialinitilizablergrodmetiqremethofirvess fornd.
I ndustri al prgb ?ms has been established. Surprisingly, the use of this
nmet hod was al sop ound to not only solve the problens of safety but also

i ncrease the yiel dAt:@orﬁﬁrg&E%m@%ae@ummdnﬂ 5t h@sx)ea@ﬂedu@mtutﬂnir@alummned as
conpared to A nethod. the nethod to obtain the final co ound [11
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met hod. [err]used nﬁd\@anally. vvfi‘he prasehRf mwentorshavel soived thais lpybbl&heyy wsig cor di ng
to B method, QRS YoroHyariak ptabeif 358 Setraltytioirar a8 efl 38 methdnol as a

reduction accelerator (activator), whereby a method for obtaining compound [6° |

free of industrial problems has been established.

Surprisingly, the use of this method was also found to not only solve the
problems of safety but also increase the yield to 85-95%. Consequently, the yield
could be improved as compared to A method.

As the method to obtain the final compound [11’ }from compound |6’ },a
method disclosed in W095/ 18125 (hereinafter this method is to be referred to as
B method) is most similar to the method of the present invention. The present

inventors concretely considered B method.
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chloride (TsCl) in dichloronethane in the presence of pyridine to give
conpound [7' ]. D chloronethane used as a solvent here is subject to great
restriction of waste discharge when used in |arge anmounts, as nmentioned in
Step 1 of A nethod, so that it is inpractical in industrial production. The
present inventors have found that the&onpound can be also efficiently
reacted in toluene, which is safe, whereby this problemwas sol ved. As
regards yield, B nmethod acconpani es, besjdes the objective compound [7" ],
conpound 1151 [err] as a byprqduct gth Meduces |e| dcokrt he objective
compound [ 7" ]. To solve t N[ O | the net ally exenplified in
the specification of 6 W ) copcretely disclosed as an
exanpl e, was enpl oyed. To be speci grofp wascasrY as a'(/s’gaw ng
group instead of tosyl group. Nanely,, net hanesul fonyl chloride (

instead of TsC was reacted with conppund [6' to surprisingly afford the
obj ective conmpound [7" ] [err] at a yjeld of 99-100% Step 6 and Step 7 In
B net hod, conpound [7' 1 is reacted th 4-hydroxybenzal dehyde [ 12] to

gi ve compound [13], and corrpoursieﬂQB] is further reacted with malonic acid
derivative [141 to give corrpound [ Ma this step, con88unpl [13] is

r at her L\
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wherein R! is a lower alkyl.
Step 5

[10° |

According to B method, compound [6 ] is reacted with p-toluenesulfonyl
chloride (TsC]) in dichloromethane in the presence of pyridine to give compound
7’ 1.

Dichloromethane used as a solvent here is subject to great restriction of
waste discharge when used in large amounts, as mentioned in Step 1 of A method,
so that it is impractical in industrial production. The present inventors have
found that the compound can be also efficiently reacted in toluene, which is safe,
whereby this problem was solved.

As regards yield, B method accompanies, besides the objective compound
(7’ ], compound [15]
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as a byproduct that reduces the yield of the objective compound (7’ |. To solve
this problem, the method generally exemplified in the specification of



unstable and the yield of conpound [9" ] fromconpound [7" ] was 65% which
s not at all satisfactory. The present inventors previously synthesized
conpound [8] from conmpound [12] and conpound [14] [err] wherein Rerr] is
as defined above, to inprove the yield, and reacted the resulting conpound
-and conpound [7" ] to find that conpowhd [9" ] could be obtained at a high
yield (80-85%. Step 8 and Step 9 In B nethod, conmpound [9" ]is reduced
under hydrogen at nosphere using a catalyst to give conpound [10' ], and
conmpound [ 10W@d93,/9 8128 th&thoticbricrbiel dsildsedial eni exafipy a8 kenpidyeahoto be gi ve
the final objective conmpound [ 11' ]. According to this step, the yield
(about 409 8kecififemesyGrouNpDUsRY 3sa lsafing gioupfasteat of tod ZioNer eNa@ichhe

ield, the ppR#ciHes | el eYelyustall ' ted
%”hg corrpoﬁng W t%ﬁﬁ%@%@ﬁiﬂdﬂ@%@?fgsﬁgﬁgl vent g‘?"%‘?%“é’h%}%?%‘?ﬂ?iﬁ, ©
wat er and al todwurprisingiytafferdthesifertiveotormpiase(7{d. g., pot assi um car bonat e,

sodi um car bonate or sodi um net hoxi de) to give the objective conpound [11 '
] at a high yield (80% . 7 Wiile the foregoing relates to the nmethod for

produci ng conmpound [11' ] from cogpoupMg6' ], it is needless to say that
conpound [6' ] is also us fo € production of the fol I]owi ng conpound
\ 33
N

[16] O [err] | [7
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at a yield of 99-100%.
Step 6 and Step 7

In B method, compound (7’ | is reacted with 4-hydroxybenzaldehyde [12]
to give compound [13], and compound [13] is further reacted with malonic acid
derivative [14] to give compound [9° |. In this step, compound [13] is rather
unstable and the yield of compound [9° | from compound [7’ | was 65%, which is
not at all satisfactory. The present inventors previously synthesized compound
[8] from compound [12] and compound {14}

N CO,R!
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wherein R! is as defined above, to improve the yield, and reacted the resulting
compound and compound [7” ] to find that compound [9’ ] could be obtained at a
high yield (80-85%).
Step 8 and Step 9

In B method, compound [9° ]is reduced under hydrogen atmosphere
using a catalyst to give compound [10’ }, and compound [10’ ] is reacted with
hydroxylamine in anhydrous alcohol to give the final objective compound [11° ].
According to this step, the yield (about 40%)j of the final compound is not
satisfactory. To increase the yield, the present inventors did not isolate
compound [10’] but reacted the compound with hydroxylamine in a mixed solvent
of tetrahydrofuran, water and alcohol, in the presence of a base {¢.g., potassium
carbonate, sodium carbonate or sodium methoxide) to give the objective
compound [11° ] at a high yield (80%).



wherein X is oxygen atomor sulfur atom As nentioned above, the present

I nventors studied the problens in each step in detail with the aim of

i nproving the yield of the objective conmpound and establishing the nethod
affording industrial production, they have found that the use of the
above-nenti oned sol vent, base, cataly§t and the like in each step results
I n the production of the objective conmpound at a high yield and al so an
industrially practical production method, which resulted in the conpletion
of the present i nv¥hil the fomgaingirelatasie the mstind Phpmducing cormpenaddl t hk

following (1)-(7). . far nr i [ a L,d1 i

conpound of %rﬁ{én %%?éﬁﬁnﬁ ﬁ%ﬂ?gﬁ@e%ﬁgg%rﬁxaﬁg?@ﬁ%\%&gg ﬁggn%g(% ggegﬂ"g@tel Fut ed
aronati ¢ hydpasaichen ofthedsliowing eghipomad [16] substituted alicyclic hydrocarbon
group, an optionally substituted heterocyclic group or an optionally

substituted condensed heterocyclic group, or a salt thereof, conprising the
steps of (a) reacting conpound [1] .Jerr] or a salt t@ereof with a conpound

of the fornmula [2] [er 0] % R is.as defingd above, in the
presence of an inorg i an aqueq Yol vgnt X o give an aspartate
derivative of the for [ 3) LR Lwher 4 i sxa%(iﬂ'ﬂi n?ijﬁ]above;
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wherein X is oxygen atom or sulfur atom.

As mentioned above, the present inventors studied the problems in each
step in detail with the aim of improving the yield of the objective compound and
establishing the method affording industrial production, they have found that the
use of the above-mentioned solvent, base, catalyst and the like in each step results
in the production of the objective compound at a high yield and also an
industrially practical production mefhod, which resulted in the completion of the
present invention. That is, the present invention provides the following (1)-(7).

(1) A method for producing an isoxazolidinedione compound of the formula [11]

M O
O e
L O
N o s g [11]

wherein R is an optionally substituted aromatic hydrocarbon group, an optionally
substituted alicyclic hydrocarbon group, an optionally substituted heterocyclic
group or an optionally substituted condensed heterocyclic group, or a salt thereof,
comprising the steps of

() reacting compound [1]

/( COoMe
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or a salt thereof with a compound of the formula 2]
Cl

R
\\W// 2]

0



(b) reacting this conpound with acetic anhydride using

. di met hyl am nopyridine as a catalyst in the presence of a base, followed by
heati ng for decarboxylation to give a conpound of the fornula [41 [err]
wherein R is as defined above; (c) adding p-tol uenesul fonic acid w thout

i solating this conpound to give an ox8zol yl acetate derivative of the
formula [5] [err] wherein Ris as defined above; (d) reducing this conpound
in tetrahydrofuran in the presence of NaBH4 as a reduci ng agent and

met hanol as whereiotR issasidefnedyabavet, in giepresamce pbatvInpgsricbase id@niagieoye of

the formul a err] wherein R.is as defi e; (e) reacting this
conpound w tsh%ﬂétﬂgmﬁmt%d?%vﬁﬁg%ﬁﬁ?ﬁ%ﬁgﬁsence of triethylam ne as
a base catalyst to give a methanesul f onate @@eMgative of the fornula [7]
[err] 9 wherein Ris as defined above] (f) reactinglthis conpound with a

conmpound of the formula [8] [eRrd_ wherei Sr{I] i s d3l ower al kyl, in the
presence of potassium carbonate a ﬂ 2

wherein R is as defined above; ©

(b) reacting this compound with acetic anhydride using dimethylaminopyridine as
a catalyst in the presence of a basé, followed by heating for decarboxylation to give

CO,Me
. L
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X ¢ 4]
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wherein R is as defined above;
(c) adding p-toluenesulfonic acid witl;out isolating this compound to give an

oxazolylacetate derivative of the formula [5]
Me

0]
R _-<\NL COzMe

wherein R is as defined above;

(d) reducing this compound in tetrahydrofuran in the presence of NaBH, as a
reducing agent and methanol as an activating agent to give an oxazolylethanol
derivative of the formula [6]

a compound of the formuia [4]

[5]

Me

~ . :

OH
wherein R is as defined above;

(€) reacting this compound with mesyl chloride in toluene in the presence of
triethylamine as a base catalyst to give a methanesulfonate derivative of the

formula (7]
Me

O
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guat ernary ammonium salt or tris[2-(2-nmethoxyethoxy)ethyl]amne as a
. catalyst to give a benzylidene derivative of the fornula [9] [err] wherein
R and R err] is as defined above; (g) reducing this conmpound under hydrogen
at nosphere to give a malonic acid derivative of the formula [10] [err]
-wherein R and Rlerr] is as defined abd&e; and (h) reacting this conpound
wi th hydroxylam ne in the presence of a base. (2) A nethod for producing an
oxazol yl et hanol derivative of the fornula [6] [err] wherein Ris as defined
above, or a gdrareinfRisasidefnehabeeng the steps of (a) reacting a conpound

[1] [err] or . [ I ; ¢ 1 conmpound of the
formula [ 2] (ﬁ%gﬂgfﬁﬁkﬁdgrg&%g#rgnéoz‘ngé)fﬁ&%@presence of an

i norgani c base to give an aspa eLi @asRVe of the fornula [3] [err]
wherein R is as defined above
anhydri de using di net hyl am ngQ
base, followed by heati ng HOr
formul a [ 4]

di ne! as fl catal yst i It he presence of a
decar bo®PeRti on to give a conpound of the

wherein R? is a lower alkyl, in the presence of potassium carbonate and a
quaternary ammonium salt or tris[2-(2-methoxyethoxy)ethyllamine as a catalyst
to give a benzylidene derivative of the formula [9]

Me
0 ~— COzR'
<L O
N O C02R1

wherein R and R! is as defined above;
(8) reducing this compound under hydrogen atmosphere to give a malonic acid
derivative of the formuia [10]

Me
o CO,R!
AT
N o CO,R!

wherein R and R! is as defined above; and
(h) reacting this compound with hydroxylamine in the presence of a base.
(2) A method for producing an oxazolylethanol derivative of the formula [6]

Me

R—<\:j(/\ 6]

OH
wherein R is as defined above, or a salt thereof comprising the steps of

(a) reacting a compound [1]

/( COQMC
H,N (1l

CO.H

or a salt thereof in an aqueous solvent with a compound of the formula [2]



[erf] wherein Ris as defined above; (c) adding p-toluenesul fonic acid

.Wthout isolating this conpound to give an oxazol yl acetate derivative of
the formula [5] [err] wherein Ris as defined above; and (d) reducing this
conmpound in tetrahydrofuran in the presence of NaBH4 as a reduci ng agent

- and net hanol as an activating agent. (@) A nethod for producing an
aspartate derivative of the formula [3] [err] wherein Ris as defined
above, or a salt thereof, conprlisi ng rc?acti ng a conpound [ 1] [err] or a
salt thereof with a conmpound of t\hﬁforrrula [2] [err] wherein Ris as
defined above, in an aqueous solvefpit in the presence PL an inorgani c base.
(4) A nmethod for producing an oxazgl yl acetate derivative of the fornula [5]
[ err] wher ei wheteirsRasaslééfinedchbatig e theopresertalof ah bresrgaiic basmprgiveiazg reacting
a conpound of the fornula [B%ker r‘l{%\ggerei n Ris as defined above, with
acetic anhyd®SREEAEHGTYaHYoak R form ridine

COQMC
R /E 3]
ﬁr_ N COH
H
o)

wherein R is as defined above;
(b) reacting this compound with acetic anhydride using dimethylaminopyridine as
a catalyst in the presence of a base, followed by heating for decarboxylation to give
a compound of the formula [4]

/( COQMC
R\"__ N COMe
H [4]
o]

wherein R is as defined above;
(c) adding p-toluenesulfonic acid without isolating this compound to give an
oxazolylacetate derivative of the formula [J]

Me

O
R—<\NL CO,Me 5]

wherein R is as defined above; and

{d) reducing this compound in tetrahydrofuran in the presence of NaBH, asa
reducing agent and methanol as an activating agent.

(3) A method for producing an aspartate derivative of the formula [3]

COzMe
R \"_ /E CO,H
N 2
H [3]
o)

wherein R is as defined above, or a salt thereof, comprising reacting a compound

(1]



as a catalyst in the presence of a base, heating for decarboxylation to
give a conpound of the fornula [4] [err] wherein Ris as defined above, and
addi ng p-tol uenesul fonic acid without isolating this compound. (5) A nethod
for producing an oxazol yl ethanol derivative of the fornmula [6] [err] 12
~wherein Ris as defined above, or a shlt thereof, conprising reacting an
oxazol yl acetate derivative of the formula [5] [err] wherein Ris as defined
above, in tetrahydrofuran in the pr%%f e of NaBH4 as a reduci ng agent and
met hanol as an activating agent ( 216t hod f or produci ng a

met hanesul fonate derivative of the forrmula [7] [err] Mgereln Ris as

defi ned above, or a salt them i i@ Si ng reacting an oxazol yl et hanol
derivative of the fornula [6] [err] wherein R is as defined above, with
mesyl chloride in ne in the rese ce of et hyl am ne as a base

catal yst. (79F a3 ‘ia’ﬁ Wpap?%%{) % L’f’ine derivative of the
formula [9] [err] wherein R and Rlerr Gre as defined above, or a salt

t hereof , conprising reacting a

v 2
wherein R is as defined above, in an aqueous solvent in the presence of an
inorganic base.

(4) A method for producing an oxazolylacetate derivative of the formula [5]
Me

O
R —<\NL CO,Me (5]

wherein R is as defined above, or a salt thereof, comprising reacting a compound of

the formula [3]
CO2M€
R /( - 3]
\ﬂ_ N CO,H
H
0]

wherein R is as defined above, with acetic anhydride using dimethylaminopyridine
as a catalyst in the presence of a base, heating for decarboxylation to give a.
compound of the formula [4]

/E C02Me
N

COMe
H [4]

wherein R is as defined above, and adding p-toluenesulfonic acid without isolating
this compound. '

(S} A method for producing an oxazolylethanol derivative of the formula [6]
Me

OH 6}



i

met hanesul fonate derivative of the formula [7] [err] wherein Ris as

defi ned above, with a conpound of the fornula [8] 13 [err] wherein
Rlerr] is as defined above, in the presence of potassium carbonate and a
guat ernary anmoni um salt or tris[2-(2-nethoxyethoxy)ethyl]amne as a
catalyst. The terns used in the presen2 specification are explained in the
fol l owi ng The aromatic hydrocarbon group means phenyl, biphenylyl, naphthyl
and the like. It may be an aral kyl group such as benzyl Preferred is
phenyl . The'Whﬂ@VmRnaahﬁdhudaﬂbﬁhCgﬁdahthean%C@mpﬁﬁﬁgﬂmxmmgﬁncarbon group

having 3 to 7 ca t 4fied by cyclopropyl, cyclobutyl,
cycl opentyl, §ﬁ§§§$ 8?9’ %B#yﬁgéﬁggképropenyl, cyclobutenyl,
cyclobutadienyl cycl opent enyl, cycl opentadi enyl, cycl ohexenyl,
cyclohexadienyl, cycloheptenyl, cyclohﬁﬁtadienyl and the like, with
preference given to alicyclic hy on group having 5 to 7 carbon atons.
Speci fic exanpl es thereof inR clopggféi cycloh cycl oheptyl,

cycl opent enyl, cycl opent adi enyl &) cycloh adlenyl

cycl ohept enyl and cycl oheptadi enyl, with partlcular preference given to

cycl opentyl Iohe e heter clic group is a menber ed
het er oycl e h‘XS‘FW&y ﬁgéﬂqgrﬁ ¥hdR e y,qgofp;%u,nitﬁs presepee @%aﬁqé#%sraabl y 1
or 2, heterorma%@he&g@gleﬁ;mgsgﬁgg@h@tg%ﬂ@xygen atom and sul fur
atom besides carbon atom preferably an aromatic heterocycle. Specific

exanpl es t he(téfmethod forprodneng B méthapesulippatesleyivative of the formula |7

¢ d

Me

O
SOOR "

OMs
wherein R is as defined above, or a salt thereof, comprising reacting an

oxazolylethanol derivative of the formula [6]

Me

0O
R*‘(\Nj(/'\ 6]

OH
wherein R is as defined above, with mesyl chloride in toluene in the presence of

triethylamine as a base catalyst.
(7) A method for producing a benzylidene derivative of the formula [9]

CO,R!
R—<\IA ,
CO, R1

wherein R and R! are as defined above, or a salt thereof, comprising reacting a

methanesulfonate derivative of the formula [7]

Me

O
SR g

OMs
wherein R is as defined above, with a compound of the formula {8]



a

i m dazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,

‘oxadi azol yl, thiadiazolyl, triazolyl, pyridyl, pyrazinyl, pyrimdinyl,
pyridazinyl, triazinyl, dithiazolyl, dioxolanyl, dithiolyl, pyrrolidinyl,

di t hi adi azi nyl, thiadiazinyl, norpholinyl, oxazinyl, thiazinyl,

pi perazinyl, piperidinyl, pyranyl and18hi opyranyl, with preference given to
thienyl, furyl, pyrrolyl, imdazolyl, pyridyl and pyrimdinyl, and
partlcular preference given to pyr|dyl Ryrimdinyl and imdazolyl. The
condensed heterocyclic grqup erein 5- or 6-nenbered

het er ocycl es havi ng, as a nstituting the ring 1to 3, preferably 1
or 2, hetero atons sel ecied ﬁ

8 omnjtrggen atom oxyg atom and sul fur
atom besi des carbon aH®m preferaﬁﬂ aromati c heterocycl es have been

condensed, or_a ring wherein such heterocycle, preferabl %oan aromatic

het er ocycl e, WherguR 4is as defined ehayes i the PRsEReeOfipptasSER BIPORAE@NdE of er abl y

nclude T ur ol AS AR sriihinn o o MASTS PR RRERIY BRI R 4 BALRAL

t hi enot hi azol ylI , ﬂﬂmede:znmusaﬂzmlthé pms;ntsmeiﬁtatpmrm:mbmla;mﬁynm& follywing] yI ,
cyclopentathienyl t hi enot hj e oxadlazol ra2| benzof urazanyl ,
t hi adi azol opyri di IYE WW?B%%YCQ%WSQ?&{HH IPF W’PHWB}’WéF‘a 3’3’ land

triazol opyrigienikk, PaREYe groﬂﬁ 1dlmtenee@59é®@yrl di nyl,
benzoxazol yl, thi azol opyri dazi nyl | azol opyri'm di nyl, benzi sot hi azol yI
benzot hi azol yI pﬂl&@h mborl;gmupmeanmahzwmqhydmm:@angp@umzu nyl ,

puri oyl PYRERLORN S R RS SR Lo SR
di t hi ol opyr u@&paw cheonedi, wuahw Exuttirbptingy cycibbstehyl] cydbunatdenss)
furopyri mudi cny%{ope;tlé{l?lp cyclodpe ¥adleny1 cyclohexenyl, cyclohexadienyl, cycloheptenyl,
cycloheptadienyl and the like, with preference given to alicyclic hydrocarbon group
having S to 7 carbon atoms. Specific emﬁples thereof include cyclopentyl,
cyclohexyl, cycloheptyl, cyclopentenyl, cyclopentadienyl, cyclohexenyl,
cyclohexadienyl, cycloheptenyl and cycloheptadienyl, with particular preference
given to cyclopentyl and cyciohexyl.

The heterocyclic group is a 5- or 6-membered heterocycle having, as an
atom constituting the ring, 1 to 3, preferably 1 or 2, hetero atoms selected from
nitrogen atom, oxygen atom and sulfur atom, besides carbon atom, preferably an
aromatic heterocycle. Specific examples thereof include thienyl, furyl, pyrrolyl,
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl,
dithiazolyl, dioxolanyl, dithiolyl, pyrrolidinyl, dithiadiazinyl, thiadiazinyl,
morpholinyl, oxazinyl, thiazinyl, piperazinyl, piperidinyl, pyranyl and thiopyranyl,
with preference given to thienyl, furyl, pyrrolyl, imidazolyl, pyridyl and pyrimidinyl,
and particular preference given to pyridyl, pyrimidinyl and imidazolyl.

The condensed heterocyclic group is a ring wherein 5- or 6-membered
heterocycles having, as an atom constituting the ring, 1 to 3, preferably 1 or 2,
hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, besides
carbon atom, preferably aromatic heterocycles have been condensed, or a ring
wherein such heterocycle, preferably an aromatic heterocycle, and a 4- to 6-
membered aromatic hydrocarbon ring, preferably a benzene ring, have been



benzof uranyl, isobenzofuranyl, thienopyrazinyl, thienopyrimdinyl,

't hi enodi oxi nyl, thienopyridinyl, benzothienyl, isobenzothienyl,

cycl opent aoxazi nyl, cycl opent afuranyl, benzot hi adi azi nyl, benzotri azi nyl,
pyri doxazi nyl, benzoxazinyl, pyrimdothiazinyl, benzothiazinyl,

pyri m dopyridazinyl, pyrimdopyrimdih4l, pyridopyridazinyl,
pyridopyrimdinyl, cinnolinyl, quinazolinyl, quinoxalinyl, benzoxathiinyl,
benzodi oxi nyl , benzodlthllnyl napht hyridinyl , isoquinolyl, quinolyl,
benzopyr anyl condensedt hSpgsificaramplesthoreafipicludedyraisazazall imid ¥l, and t he

lblaﬁgot \m ;Qolp@f %@W&a%@hgﬁ%ﬁ’éoxa%o g@@b@@%mtaﬁg%eﬁzodl oxol yl ,

benzodi t hi ol pyrrolépyeipl) cyciocpentaddeny, thitogtdénsl aaxpldiazolspyrannel, ur anyl
benzot hi enyl, isobenzot hi.enyl, benzothi adi azi nyl benzot ri aﬁi@yﬁ
i nyl,

benzoxazi nylbenéﬁfi"a1 EWIWX ’rFFPZO lothiaziyb| Tiagal

benzoxat hi i r&'faﬁo haza vl SR qui nol yl,
benzopyr anyl ot hi opyrany ) glhromabg soclhromar|?9flllc<}';1ﬂr?(§1 i ndol i nyI , and
particul ar poetkexazolyb t@amdq:}mdamngtbﬂ)mzolmmmmdmwylbpnhmthmfmyhnyl :

| sobenzof ur anyl benﬁ)thl en%/l |sibenzoi en, I 1S U;IWI;%)%X| and gui nol yl .
The | ower aﬂl%ﬁm ’ dﬁg ¥ REBONn at oms,
such as net HaziR§10 1b o utyl,
tert-butyl, penty 'FJ?%I sopen neopent tert pentyi hexyl , |sohexyl

3, 3-di net hylhmmdmlﬂrmdamlhbﬁ %mdmmdmmbé, dithielnpysireidimdnce gi ven
to al kyl hawvin I Dyl

i sopropyl, b &u@g@&c&hﬁm&é@&%{@y&%ﬁgﬁﬁg%bﬁét%dﬁlbéwdzygfgﬂ 3%{ cul ar

pr ef erence mmmmmwbdmmmm&eﬁaﬁrhmnym bﬁérhdpyﬁﬁﬂdilfﬂyﬁ fsiehddibxifiyie gr oup
may be substituted by 1 substltuents whi ch may be the sane or

different. SHeESOPYRABY laP%‘V@ thienyd, igehenzothienyl, CYC10P€ taoxazinyl,
cyclopentafuranyl, benzothiadiazinyl, benzotriazinyl, pyridoxazinyl, benzoxazinyl,

pyrimidothiazinyl, benzothiazinyl, pyrimidopyridazinyl, pyrimidopyrimidinyl,

pyridopyridazinyl, pyridopyrimidinyl, cinnolinyl, quinazolinyl, quinoxalinyl,
benzoxathiinyl, benzodioxinyl, benzodithiinyl, naphthyridinyl, isoquinolyl, quinolyl,
benzopyranyl, benzothiopyranyl, chromanyl, isochromanyl, indolinyl and the like,
with preference given to benzoxazolyl, benzisothiazolyl, benzothiazolyl,
benzimidazolyl, indazolyl, benzoxathiolyl, benzodioxolyl, benzodithiolyl, indolyl,
isoindolyl, benzofuranyl, isobenzofuranyl, benzothienyl, isobenzothienyl,
benzothiadiazinyl, benzotriazinyl, benzoxazinyl, benzothiazinyl, cinnolinyl,
quinazolinyl, quinoxalinyl, benzoxathiinyl, benzodioxinyl, benzodithiinyl,
isoquinolyl, quinolyl, benzopyranyl, benzothiopyranyl, chromanyl, isochromanyl
and indolinyl, and particular preference given to indolyl, isoindolyl, benzofuranyl,
isobenzofuranyl, benzothienyl, isobenzothienyl, isoquinolyl and quinolyl.

The lower alkyl is a linear or branched alkyl having 1 to 6 carbon atoms,
such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, isohexyl, 3,3-dimethylbutyl, 2,2-
dimethylbutyl and the like, with preference given to alkyl having 1 to 4 carbon
atoms such as methyl, ethyl, propyl, iéopropyl, butyl, isobutyl, sec-butyl and tert-
butyl, and particular preference given to methyl.

The optionally substituted means that the group may be substituted by 1
to 3 substituents which may be the same or different. Specific examples thereof



15 include | ower alkyl such as nethyl, ethyl, propyl, butyl, tert-butyl and
-the like; |ower alkoxy such as nethoxy, ethoxy, propoxy, butoxy,
tert-butoxy and the like; halogen atom nitro; cyano; hydroxy; acyl (e.g.,

| ower al kanoyl such as fornyl, acetyl, propionyl, butyryl, isobutyryl and
“the like, aroyl such as benzoyl, naphtlboyl and the |like, and the Iike);

acyl oxy (acyl noiety being as defined above) such as fornyl oxy, acetyl oxy,
propi onyl oxy, butyryl oxy, isobutyryl oxy, benzoyloxy and the |ike;

ar al kyl oxyI sumﬂudrsloﬁenﬁﬂlcsuy.h aplmetbylhvﬂh[ykﬁromh@hmlpheapbﬂtyk@nchﬁ}t e |ike:
bt y1 h o, § BT AHRAEUES REPE RSy PR, PRy PP e Byt he e

al kyl am no Sﬁﬁib aasatam,bu tghwdga&y'l' 2. 608y %@swtlﬁ@@fo@myl ami no,

but yl am no and the i ke; I ovver)al yl am ngo such as met hyl am no,
di et hyl ami noacetylpPomana hbﬁmldxspb@ RO B A 1, araybsia asheag0dmanhizovli ke

o opoxy car borot i SR BRE bRE ke ol oI et e sean RO SREREEY 1)
?P?fltngrlolrrgtef\o Xﬁﬁdﬂﬁ'ggﬂwﬂvsul fon su Oﬁlsdlmi )/Imyandftl';em | ;
| ower al kyl pH%%@l‘FglEKlﬂﬁgﬂ é\ﬁﬁn Iﬁﬁmﬁ F@Mr&%‘ @’E #&B%ﬁam ée,
propyl phosphﬁ}g&ﬂ 8 1o mé%%ﬁ%am% @@ﬂﬂﬂ&eP}dﬁ oﬂB&@mnedl oXy,

| ower al koxyphosphoryl such as met hor yl yphosphor yl ,
pr opoxyphosplsobletl'uQstqﬂ-prpﬂmsbﬂmrme amno: lowetr a&ylalrmmelsuahl Ryl sul fonyl

such as neth ul.f on |l sul fo | sul fony. ut, Isulfon
tert-butylsu W’mﬁdeﬁ!{%ﬁf{m&@m ancg ﬁ?ﬁ%ﬁ%‘w QWM z&té ﬁ/kd
net hyl sul f ongilewengkylitiné sudH QNgifstihylominy, aieyh

dipeofylamino,
but yl sul fonyl am no, tert-butyryl sul fonyl am no and t he I'i ke; and t he i ke,

With prefereﬁe@pg?rwéﬁnw diby 0 e dikgs qarbexgisien plkexcar gyl Rydoxy,
mer capt o, nd n%&k%:‘%ﬁ;(l %Bﬁ;hr&ﬁly?%&&%oﬁﬁ' KbpopagREAny1, @M no,

di (I ovver)al ky
butoxycarbonyl, tert-butoxycarbonyl and the like; acylamino (acyl moiety being as

defined above); trifluoromethyl; phosphoryl; sulfonyl; sulfonyloxy; carbamoyl;
sulfamoyl; lower alkylphosphonamide such as methylphosphonamide,
ethylphosphonamide, propylphosphonamide, isopropylphosphonamide and the
like; methylenedioxy; lower alkoxyphosphoryl such as methoxyphosphoryl,
ethoxyphosphoryl, propoxyphosphoryl, isopropoxyphosphoryl and the like; lower
zﬂkﬂsuandsuchasnnﬂhybuhbnyLéﬂuﬂ&ﬂRxn&IXDpﬂsumxn&lmnyEmemﬂ,
tert-butylsulfonyl and the like; lower atkylsulfonylamino such as
methylsulfonylamino, ethylsulfonylamino, propylsulfonylamino,
butylsulfonylamino, tert-butyrylsulfonylamino and the like; and the like, with
preference given to hydroxy, lower alkyl, lower alkoxy, aralkyloxy, mercapto, lower
alkylthio, nitro, halogen atom, triffuoromethyl, amino, dilower)alkylamino, lower
alkylamino, acyl, cyano, carbamoyl, acyloxy, sulfonyl, carboxy and lower
alkoxycarbonyl, and particular preference given to hydroxy, lower alkyl and lower
alkoxy. As used herein, by lower is meant that the number of carbon atoms is
preferably 1 to 6, more preferably 1 to 4.

The salts of the compounds of the formulas [3], [S]-[7], [9] and [11] may be
any as long as they form nontoxic salts with the compounds of the above-
mentioned formulas [3), [5}-]7], [9] and [11]. Specific examples thereof include
alkali metal salts such as sodium salt, potassium salt and the like; alkaline earth



al kyl am no, acyl, cyano, carbanoyl, acyloxy, sulfonyl, carboxy and | ower

-al koxycar bonyl, and particul ar preference given to hydroxy, |ower alkyl and
| ower al koxy. As used herein, by |lower is neant that the nunber of carbon
atons is preferably 1 to 6, nore preferably 1 to 4. The salts of the
conpounds of the fornmulas [3], [5]-[716 [91 and [111 may be any as |ong as
they formnontoxic salts with the conpounds of the above- nentioned
formulas [3], [5]-[7], [9] and [1 11. Specific exanples thereof include

al kal i net al metdltsslts seth asmegoésiumssaltt calgumasall and el like sargmonain ispls;

al kaline earth . .16 al salts.s as_nagnesi sa c b It and
the |ike; anﬂ@ﬁpﬁrﬂa?gﬁ?s %Lf'%‘a?ﬁ %”%%@Qa%’ﬁ%%ﬁ%ﬁ&‘iﬁg@mﬁ% srrale% ﬁ%ﬁ%@ﬁgﬁsal t,
triethylam nFicﬁlﬁiet saltp dickbRexyimhine salt M0 N-ibeastidthyldheliamateesait el the sal t,

N, N - di benzy] et hyl enedi ami ne_salt. and the |i ke, and am ng acid salts such
as |ysine sallfe, apf@mineacidsalts sueh anlysineigelt, agmingsalt ad thed¥sund [1] nay be

any and i ncl udes, s j I J 14 ?&a&n Nodani
hydrochl ori de, sulfat'e, p%&ﬁ%ﬁlgm%{%}r%bﬁm&ggﬁgwegﬁf | e@g’gﬁ?d’ addi tion
salt wth orgddiaddaiondalksohh as hgdmichloride; shilfate phosphae, ihydratirbmide aci the
fumaric acid, lactic .acid, malic acid,. succinic acid, tartarigc acid, acetic
acid  ascor bl aerqadon selia ergamic akid Schias oxakcand srlenisard. G 4

like; alkalififRAdd add AcicSi¢d) nﬁsﬁic?déﬂi, aatéﬁktaddp%%&ﬁia%é{a, a8ddc al’a&{aﬂ as&%iﬁi ke;

al kaline earth netal salts such as nmagnesiumsalt, calciumsalt and the
| i ke; amoni asidsaethanesujfomicadidhengysalionicacid end thedstd) plkatiinesalssalts such

e e S B Bt o B P R e b BT AR 5
fol l owi ng, theghesiducialtptalaieihedt aid ey sthnickihmasalt; fganic base salt such
as trimethylamine salt, triethylamine salt, pyridine salt, picoline salt,
dicyclohexylamine salt, N,N-dibenzylethylenediamine sait and the like; and the like.
In the following, the production method of compound [11] and an

intermediate compound is described in detail.
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interhediate compound i s described in detail. [err]
wherein R and R err] are as defined above.

Compound [11 or a salt thereof

17 [err] 18
CGeneral Production Method Step 1
is reacted with conpound [2] in an aqueous

sol vent

in the presence of an inorganic base to give conpound [3].

The

aqueous solvent to be used for the reaction is specifically water which may

contain a polar solvent,

li ke, in an ampbunt whi ch does not

i norgani c base is potassium carbonate,
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anhydride in an organic solvent in the presence of a base and using a

- catalyst, followed by heating. The obtai ned conpound is cyclized by addi ng
an acid such as p-toluenesulfonic acid and the |ike, w thout isolation,
wher eby compound [5] can be obtai ned. Preferable organic solvent to be used
for the reaction is toluene. To proced8 to the next reaction wthout

i solating compound [4], the anount necessary for the next reaction,
preferably about 4 eqU|vaIents of acetic anhydride is used. The base is
exenpl i fi ed WyereirR agd R’ @ma@deﬂneéfa@w@d is N nmethyl norphol i ne or pyridine
and nore prq%g{gﬁ?hﬂﬁl rphollne The base is preferably used in an
anount of O equiva en The catal yst is preferably

di met hyl am regyi di ne. The acid necessary for obtaining conpound [5] from
conmpound [4] is preferab%g F t ol yuenesul f oni ¢ acid nonohydr The heating

tenperature of deCRMRRAUACHL ﬁt@@f@fﬂr@eﬁ@?ﬁ ]c@mqg),ugfi aﬁalﬁlaF 55[err]C
-60 C. E%I% f bl
4- 25%{11 S. T%@epgﬁgé?%{%%%%%a zat I on év ;Oiier‘ﬁﬁdcll relg(r)?er?/] C

preferably 85[err ]Iﬁe-aqaecpmsql\(ént fidhee umkforthn: reactidoNd$s spgouﬂca]zbaWatﬁnwkﬁdQ 24
hours, preferabl 6 .hours 5] .I.S r ed.in a
sol vent usi nYeRCIRIAIA ¥ R@%ﬁé@%%éﬁ@%ﬁ%&iﬁ%@ EEIL‘EIQPHG ft vati ng
agent for the xeeUs WEICAGRRS not M@ fithQhe f@RtBROCEed Snot hi y

The inorganic base is potassium carbonate, sodium carbonate, potassium

hydrogencarbonate, sodium hydrogencarbonate, sodium hydroxide, potassium
hydroxide and the like, with preference given to sodium carbonate.

The reaction temperature is -20°C-50°C, preferably 0°C-30°C. The
reaction time is 2-24 hours, preferably 2-5 hours.

Step 2

Compound (4] can be obtained by reacting compound [3] with acetic
anhydride in an organic solvent in the presence of a base and using a catalyst,
followed by heating. The obtained compound is cyclized by adding an acid such
as p-toluenesulfonic acid and the like, without isolation, whereby compound [5]
can be obtained. '

Preferable organic solvent to be used for the reaction is toluene. To
proceed to the next reaction without jsolating compouhd [4], the amount
necessary for the next reaction, preferably about 4 equivalents, of acetic anhydride
is used.

The base is exemplified by tertiary amine. Preferred is N-
methylmorpholine or pyridine and more preferred is N-methylmorpholine. The
base is preferably used in an amount of 0.25 - 1.0 equivalent.

The catalyst is preferably dimethylaminopyridine.

The acid necessary for obtaining compound [5] from compound [4] is
preferably p-toluenesulionic acid monohydrate.

The heating temperature of decarboxylation is 40°C-70°C, preferably 55°C
-60°C. The reaction time of decarboxylation is 4-48hours, preferably 4-24hours.

The reaction temperature of cyclization is 70°C - 100°C, preferably 85°C -
90°C. The reaction time of cyclization is 2 ~ 24 hours, preferably 4 ~ 6 hours.



The solvent to be used for the reaction is preferably tetrahydrofuran. The
Teduci ng agent is preferably sodi um borohydride (NaBH err]). The activating
agent for the reducing agent is preferably nethyl al cohol. The reaction
tenperature is 30[err]C 100[err]C, preferably 40[err]C-80[err]C The
reaction tine is 1-10 hours, preferabli® 1-2 hours. Step 4 Conpound [6] is
reacted with net hanesul fonyl chloride (nesyl chloride) in a solvent in the
presence of a base to give conpound [7]. The solvent to be used for the
reaction is ptepf®rably organic solvent such as tol uene, dichloronethane and
the lie, with preference gjyen to toluene. The base .is exenplifjed by
tertiary amne. PrefBPowR IS oA Read i PEnaHANR ATERHGREREIGT ERE, w ¢ h
par ticul ar pe&hebens @).9iBPasihe ah Ak Lifor tHAGed GRS hht! BEREIROH" © 1S
Olerr]CG 100Fer§‘]r)c, %Jef rar%{% O[aerr C%-aégEO[err]C. Theérh%action time is

0. 5- 24 hour s¢amppefceedsgothiyl0 hours. Step 5 Conmpound [7] is reacted with
conpound [8] in a.solvent. [n the egence .of .a_base Si a catalyst to
gi ve conpound [ 9] .ﬂ‘ﬁ%’?"%ﬁ}’gﬁu gpfé%ﬁ'&rg%cqurm ﬁege%%rcig?%?y%uﬁ%ferabl y

tol uene. Preferrediiasgutitg eéxﬁ5§Fwﬁrﬁary@@ai@&&boﬁh?dﬁ@é@!am4).i s a

quat ernary ammoni um salt such as tetrabutyl ammoni um brom de,
t et r amet hyl anmoni Uhenrgiatingageng for sbe mAusmeReentispreamagly, methyl alcohol.

t et raet hyl anmoni u i de. henzvltri ' ) bhéde,
benzyl tri et hyl am*n@n@r%g%q ori e, én%%ﬁﬁ?iqé{) hty’/F a! Emmi!’a%&%(gr@g‘%‘?dghgnd t he
| i ke, or trisdadtititretis @x\ehdasyprefeeatily 1}2hows, with preferance given to
tetrabutyl amsrtoeni4um brom de and tris[2-(2- nethoxyethoxy)ethyllam ne.

P

Compound [6] is reacted with methanesulfonyl chloride (mesyl chloride) in
a solvent in the presence of a base to give compound [7].

The solvent to be used for the reaction is preferably organic solvent such
as toluene, dichloromethane and the like, with preference given to toluene.

The base is exemplified by tertiary amine. Preferred is triethylamine and
N-methyimorpholine, with particular preference given to triethylamine.

The reaction temperature is 0°C-100°C, preferably 0°C - S0°C. The
reaction time is 0.5-24 hours, preferably 1-10 hours.

Step 5

Compound [7] is reacted with compound [8] in a solvent in the presence of
a base and using a catalyst to give compound [9].

The solvent to be used for the reaction is preferably toluene.

Preferred base is potassium carbonate.

The catalyst is a quaternary ammonium salt such as
tetrabutylammonium bromide, tetramethylammonium bromide,
tetraethylammonium bromide, tetraethylammonium chloride,
benzyltrimethylammonium chloride, benzyltriethylammonium chioride,
benzyltriethylammonium bromide and the like, or tris[2-{2-methoxyethoxy)-
ethyllamine, with preferance given to tetrabutylammonium bromide and tris[2-(2-
methoxyethoxy)ethyljamine.

The reaction temperature is 0°C-150°C, preferably 10°C-120°C. The
reaction time is 5-24 hours, preferably 6-10 hours.



The reaction tenperature is O[err]C 150[err]C, preferably 10[err] C

- 120[err]C. The reaction tinme is 5-24 hours, preferably 6-10 hours. 20
Step 6 Conpound [9] is reduced under hydrogen atnosphere in a solvent using
a reducing catalyst to give conpound [10]. Wthout isolation, this conpound
“is reacted with hydroxylamine in a soRO@ent in the presence of a base from
under cooling to heating to give conmpound [1 1]. The solvent to be used for
the reaction is an organi c solvent such as nethanol, ethanol, propanol,

i sopropanol , stepte’ ahydr of uran, di oxane, dichloronethane, acetic acid and the
i ke, or a mxed solvent thereof, which is preferably tetrahydrofuran. The

reduci ng cat al yst Gomprindl9] isreduges swdepaydragsn AFMSRBRTEAR & SPEN WS awhi ch

is preferabl ' . élﬂ&] ti ' ' 1S4 - 24

hours, pref e%égg%&gg- *16?‘%‘%8?20“1 e ds@l%er??f&t]%dtg%]%&soer{ﬂﬁggr%t eufruzgsction of
f r om conpounrkafte withohwbmpdamihe in Rlgolveat irethiepredence bhabade, frgm apmealapl |

| sopropanol, tetrahydrofuran, di oxan&, ﬁi chl oronet hane, acetic acid, water
and the | i keSoodng Ip Re3tDg QM SAMPOHBAALY: Preferred is a mxed sol vent of

met hanol , t et r ahy dtfdfefr Atk Y@kTbr thEeadkdRSs bt ordaic SRR\ SBeh ROt assi um

car bonat e, sodi um carbonat e, sodi_um net hoxi de or sodi um et hoxi de. Preferred
i s pot assi unmethanoh gthanolf ipsopaswd tisapropanoh detmaydrofusam[diexan€e, - 50[err] C,

br et erabt ¥ kRt o808kl Sea TAE thE RS oP D el shifert et DMESs
preferably tetrahydrofuran.
The reducing catalyst is palladium carbon, palladium black and the like,
which is preferably palladium carbon.

The reaction time of reduction is 4 — 24 hours, preferably 6 — 10 hours.

The solvent to be used for the reaction of from compound [10] to
compound [11] is methanol, ethanol, propanol, isopropanol, tetrahydrofuran,
dioxane, dichloromethane, acetic acid, water and the like, or a mixed solvent
thereof. Preferred is a mixed solvent of methanol, tetrahydrofuran and water.

The base is, for example, potassium carbonate, sodium carbonate,
sodium methoxide or sodium ethoxide. Preferred is potassium carbonate.

The reaction temperature is 0°C - 50°C, preferably 20°C - 30°C. The
reaction time is 4 - 24 hours, preferably 6 - 10 hours.

Example

Example 1
Production of 8-methyl N-benzoyl-L-aspartate (compound [3] (R=phenyl))

p-Methyl L-aspartate hydrochloride (compound [1}; 183.6 g) was dissolved
in water (800 mL). This solution was cooled to 5°C while stirring and a solution of
sodium carbonate (265 g) in water {1 L) was added. To this reaction mixture was
added benzoyl chloride {121.9 mlL) at 5°C over 1 hr 20 min. After stirring at 10°C
-18°C for 2 hours, water (1.2 L) was added to the reaction mixture and the reaction
mixture was made homogeneous. Thereto was added dichloromethane (0.5 L) to
partition the solution and the organic layer was removed. Conc. hydrochloric
acid was added to the aqueous layer to adjust to pH=2, and ethyl acetate (1.5 L)
was added and extracted. The aqueous layer was further extracted with ethyl
acetate (0.5 L) and the organic layers were combined. The organic layer was



Exanpl e Exanpl e Production of [err]-nmethyl N-benzoyl-I-aspartate (conpound
- [31(R=phenyl)) [err]-Methyl L-aspartate hydrochloride (conpound [1]; 183.6
g] was dissolved in water (800 nmL). This solution was cooled to 5[err]C
while stirring and a solution of sodium carbonate (265 g) in water (1 L)
“was added. To this reaction m xture wd$ added benzoyl chloride (121.9 mnl)
at 5[err]Cover 1 hr 20 mn. After stirring at 10[err]C -18[err]C for 2
hours, water (1.2 L) was added to the reaction m xture and the reaction
m Xt ure was wastedauroessivelyueith Wher €t b) ammissannicheet] bifind)(1dr) andtdmzdevé0. 5 L] to
partition the solution and the_ organiLc |layer s.renmoved. Conc.

AbriEee

hydr ochl or i RSP USRAgRRULYT YR o HR¢ TR WRS ENGERTIRIRd>  and

ethyl acetat : 1%%6?5%?@ B half kh@sthBtnt JREtHRGEAPRattd XAsIAES
further extrg%(tg%ﬁvith et hyl gjgaetate (0.5 Lg 1z?md t he orgg%ilc Iéysers wer e
conbi ned. TheersragBerited byferations The fitral cenentrated undenredirced (1 L)

and saturated brin dried. aver, anhydrou ' | fate. After
filtration, It“ﬁé'S‘frFﬁ? %@@R&QEWM Pﬁ&é‘&e Bivoibrt %ﬁ%@%@%@%&‘eﬁ@ about
hal f the anmofiutiemnd THeobiiAEd SiykaleRereldriztiad givetticetiteoddn@siied (Bympbhitd at i on.

The filtrate was further concentr at ed under reduced pressure to about half
the anount a3l 22A& Hickd BltFekd crystals were collected by filtration. The

2200 q. yi o1 BB  BIES D DT S err1C Lerr] th KR (300M &, DNEO df err]
TVB) 'H-NMR (300MHz, DMSO-dg, TMS)
5 2.80(1H, dd, J=16.2, 8.1Hz), 2.94 (1H, dd, J=16.2, 6.3Hz), 3.61 (3H, s}, 4.79
(1H, m), 7.45-7.58 (3H, m), 7.83-7.86 (2H, m), 8.77 (1H, d, J=7.8Hz), 12.82 (1H,
br-s)
FAB-MS : 252.1 (M+H}+
Example 2
Production of methyl 2-(5-methyl-2-phenyl-4-oxazolyljacetate (compound [S]
(R=phenyl))
To B-methyl N-benzoyl-L-aspartate (compound [3]; 229.9 g} obtained in
Example 1 were successively added toluene (1.2 L), acetic anhydride (346 mL), N-
methylmorpholine (4.7 mL} and 4-dimethylaminopyridine (1.04 g) and the mixture
was stirred at internal temperature of 55-60°C for 4 hr to give a solution of methyl

3-benzoylamino-4-oxopentanoate {compound [4]) in toluene. Without isolating
compound [4], p-toluenesulfonic acid monohydrate (31.8 g) was added to this
solution of methyl 3-benzoylamino-4-oxopentanoate (compound [4]) in toluene.
The mixture was stirred at 85-90°C for 5 hr and cooled to room temperature. To
the reaction mixture was added, with stirring, an aqueous solution of sodium
carbonate (75.6 g) in water (303 mL), and the mixture was adjusted to pH 7-7.5.
After standing still, the aqueous layer was removed and the organic layer was
concentrated to give the title compound (compound [5] ; 206.7 g, yield 97.7%)).
Example 3
Production of 2-(5-methyl-2-phenyl-4-oxazolyljethanol {compound [6] (R=phenyl))
Methyl 2-(5-methyl-2-phenyl-4-oxazolyllacetate (compound [S]; 170 g)
obtained in Example 2 was dissolved in tetrahydrofuran (935 mL) and sodium
borohydride (27.81 g) was added at room temperature. This suspension was



6 2.80 (IH dd, J=16.2, 8.1Hz), 2.94 (I H, dd,J=16.2, 6.3Hz), 3.61 (3H, s),
-4.79 (1H, m, 7.45-7.58 (3H, m, 7.83-7.86 (2H, m, 8.77 (1H, d, J=7.81l z),
12.82 (1H, br-s) FAB-Ms: 252.1 (M+H)+ Exanpl e 2 Production of nethyl

2- (5- net hyl - 2- phenyl - 4- oxazol yl )acetate (conpound [5] (R=phenyl)) To
“[err]-methyl N-benzoyl-L-aspartate (c®&pound [3]; 229.9 g) obtained in
Exanpl e 1 were successively added toluene (1.2 L), acetic anhydride (346
m.), N nmethyl norpholine (4.7 nL) and 4-di net hyl am nopyridine (1.04 g) and
the mixture ed 10 60’6 chnak stirredeardimethyirplepaelp 6 9 51l 3EmsEdfied AIopWisHOVAr hr t o
gi ve a sol utj hyl. 3-b m_nQ- 4- ( ound [4]) in
tol uene. Wt gﬁtq??%ﬁ%ﬂ%ﬁ8§%%ﬁpéﬁﬁ%gFﬁfgm%Pﬁ%ﬁﬁgﬁéggﬁﬁ%ﬁFkﬁgg?d nonohydr at e
(31.8 g) wasteatestutoandivates (33 nlpwashddet dippwise. The mixture was stirred at

3- benzoyl am no- 4- oxopent apoat.e (conppound [ 4 i n toluene. The m xture was
stirred at SBOTHER} ford h{@gﬁr@n}%&%ﬁoégﬂ%’%@ F‘g@fﬁ"f@?&@@t uﬁ%‘?s"l&@ t he
reaction m @ h GhrnStetra 1ﬁ'ﬁn 2SI h s 3adi um
car bonat e (%%G&Q?)@ﬁ?sn %ﬁﬁé}m?%os m??h%t%gft eg’%agteﬂ‘r%e vvagwaagj!aalg{be to pH
7-7.5. Afterwith mipregioss ifiltrate tvitsicka suas dollowied oy rconesntration wedenrsfiuched or gani ¢

| ayer, vas_cOneentEal Syl sodi B %l dded o PR CEARE B3 E6n 200 7 O

2- (5-met hyl -ﬁaﬂ@hﬁnh’j'wéké&%a%ﬁﬁa)ﬁﬁ&ﬁﬂ%' 'I(tﬁ%ﬂ@&ﬁ@la%&iwé axttactedvet hyl

2- (5- et hyl - 2- phenyl - 4- oxazol yl ) acetate (conpound [5]; 1 g) obtained in
Exanpl e 2 wa\snthlﬁﬂwgamei(ﬂstlétmmp&m%hy@gwmqm ingd sodiviashedr ohydr i de
(27.81 g) wag, AUARHKALith QUAEHREARR hdrod ARt Sk (145 and

saturated brine (1 L) and dried over anhydrous magnesium sulfate. After

filtration, the filtrate was concentrated under reduced pressure to give crude
crystals (compound [6}; 149 g). The crystals were recrystallized from a mixed
solvent of n-hexane (1 L) and ethyl acetate (0.2 L} to give the title compound
(compound [6]; 134 g, yield 89.7%).

m.p. 73.0-73.8°C

'H-NMR (300 MHz, CDCl;, TMS)

5 2.34 (3H, s}, 2.72 (2H, t, J=5.4Hz), 3.27 (1H, br-s), 3.92 (2H, t, J=5.4Hz),

7.38 -7.47 (3H, m), 7.95-7.99 (2H, m)

IR (KBr) : 3294, 1647, 1556, 1447, 1338, 1056, 778, 715, 691 cm™

FAB-MS : 204.1 (M+H)+
Example 4
Production of 2-(5-methyl-2-phenyl-4-oxazolyl)ethyl methanesulfonate
(compound {7] (R=phenyl)}

2-(5-Methyl-2-phenyl-4-oxazolyl)ethanol (compound [6}; 108.6 g) obtained

in Example 3 was dissolved in toluene (600 mL)}, and methanesulfonyl chloride
(45.4 mL) was added, which was followed by stirring under ice-cooling. To this
solution was added dropwise triethylamine (81.7 mL) under ice-cooling. After
stirring for 1 hr, toluene (1 L) was added and 1N hydrochloric acid (1L) was added
for partitioning. The aqueous layer was extracted again with toluene (0.51). The
combined organic layers were washed successively with water (1 L), saturated
sodium hydrogencarbonate solution (1 L) and saturated brine (1L), and dried over
anhydrous magnesium sulfate. The desiccant was filtered off and the filtrate was



22 heated to 60[err]C and stirred, and nethyl alcohol (57.9 nlL) was added
dropwi se over 1 hr. After dropw se addition, the reaction m xture was
cooled to roomtenperature and water (35 nlL) was added dropw se. The

m xture was stirred at roomtenperature for 1 hr and filtered to renove
*solid conponents. The solid conponent@3were washed with tetrahydrofuran and
t he washi ng was conbined with the previous filtrate, which was fol |l owed by
concentration under reduced pressure. Ethyl acetate (1 L) was added to the
resi due and cohtertrated sntert redncediprieasure to give trestitiedubanpdumd (pempound[Tling. The

aqueous | ayey_was. | xtracted with ethyl acetate (0.5 L), and the
organi c | ay ng&%ﬁ%ﬂyﬁfﬁ% washed successively with saturated sodi um
hydr ogencar boggpeggspigatgson (1 L) and saturated brine (1 L) and dried over
anhydrous magnesi um sul fate. After filtration, the filtrate was

concentrat ed UHdMR (300MHEe GREsIMS to give crude crystals (compound [6];
149 . The cgys e S ' r:Q ' vent sgexane
(15 and et nh 2o S TR OB G D2 95 T8H, f U bR B B R TR BT
134 g, vyiel &7.89(3%m), MIa-7.98 (2H,mMB. 8[err] C [err] H NVMR (300 MHz, CDCl[err],
TMS) [err] 2.34 (3H, 6837 2.72 (2H_t, J:5.4Hé34 3,27 (1H, br-s), 3.92 (2H,
t, J=5.4Hz), RSG5, 138D, 160, 984961, 869(69F Chy | R (KBr): 3294, 1647,
1556, 1447, 1 i 0589 17 15, 691 cnferr] FAB-Ms: 204.1 (M-H) + Exanpl e
4 Production gggzb-ﬂ%S-ér@r%tlh@&nghenyl -4-gz<azo} yl)ethyl net han(esu:_|12 onateer

(conpound [ HregaratidreRydmple 1
Production of dimethyl 2-{4-hydroxybenzylidenejmalonate (compound [8])
To a mixture of 4-hydroxybenzaldehyde (280.9 g, dimethyl malonate

(289.2 ml) and toluene (1.12 mL) were successively added acetic acid {13.2 mL)
and piperidine (11.4 mL). After dehydration under refluxing at internal
temperature of 70°C-75°C for about 4 hr, the mixture was cooled to internal
temperature of not more than 10°C and stirred further for 1 hr. The precipitated
crystals were collected by filtration and washed with toluene (350 mL) to give the
title compound (compound [8); 523.7 g, yield 96.4%).

m.p. 157.4-158.0°C

'H-NMR (300MHz, CDCl,, TMS})

d 3.84(3H,s),3.87(3H,s},5.71 (1H, m}, 6.81-6.84 (2H, m), 7.26-7.34 (2H, m),
7.70 (1H, s)

IR (KBr) : 3340, 1740, 1670, 1320, 1070, 840 cm™
Example 5
Production of dimethyl [4-[2-(5-methyl-2-phenyl-4-axazolyllethoxy]benzylidene]-
malonate (compound|9] (R= phenyl, R'=methyl))

2-(5-Methyl-2-phenyl-4-oxazolyl)ethyl methanesulifonate obtained in

Example 4 (compound [7]; 24.4 g) and dimethyl 2-(4-hydroxybenzylidene}-
malonate obtained in Preparation Example 1 (compound [8]; 20.5 g} were mixed
with tetrabutylammonium bromide (1.4 g) and toluene (210 mL). The mixture
was heated to 90°C and dissolved. Then potassium carbonate (13.2 g) was added
and the mixture was stirred at 110°C for 6 hr. The reaction mixture was ice-
cooled and water (210 mL) was added, which was followed by stirring. After
standing still, the aqueous layer was removed and 10% aqueous sodium chloride



2- (5- Met hyl - 2- phenyl 4- oxazol yl ) et hanol (conpound [6]; 108.6 g) obtained in
‘Exanpl e 3 was dissolved in toluene (600 nL), and net hanesul fonyl chloride
(45.4 nL) was added, which was followed by stirring under ice-cooling. To
this solution was added dropwi se triethylamne (81.7 nL) under ice-cooling.
~After stirring for 1 hr, toluene (1 L24as added and 1N hydrochloric acid
(1L) was added for partitioning. The aqueous | ayer was extracted again with
toluene (0.5 L). The conbined organic | ayers were washed successively with

wat er (1 L), selation {2 ¥imipeas addsdioahe nrganioaydrevidostiringn ThHe tepctond
saturated brine (1L), and dried er. _.anhydro magnesi um sul fate. The
des:Jccant vvalémﬁul E)raéaﬁﬂ‘f’?‘?m‘ﬁ\én@iﬂ?"t?%{e@uu cr g’a§§éfg8 gniﬁ?i?%der
reduced pressgiefwh cOhctptrab®l drid {He AR faRfRoMIdiEsdived iR ndhandle! d
100% as crystals. mp. 88.2-89.0[err]C [err] HNW (300Miz, CDCl[err], TM5)

[err] 2.36 (8180 =) undgheatng Jhe reagpnmikiune wap-ceolsditg 104, gxlesgand the
J=6.6Hz), 7.39-.7.47 (3H . 7..94-7. 99 : 7 40, 1160,
981, 96)1, 86?%3%%%‘%?‘]3@&&@;@& Tho #??@Mﬁ%é%%?%#g%%e e 1
Product i on ofiltglitivatdid washed wittdrexydbeh®s milengiverhe tte eohpoumound [8]) To a
m xture of 4-hydroxybenzal dehyde§é280. 9 g), dinethyl malonate (289.2 nl)

and tol uene (cPmpPuRd)98ld & yidd83 0% v added acetic acid (13.2 nL) and
pi peri di ne (1]m.Ap.rIb)l:O-fé§.6‘rC dehydrati on under refluxing at internal

'H-NMR (300MHz, CDCl;, TMS)

& 2.37 (3H, s), 2.99 (2H, t, J=6.7Hz), 3.82 (3H, s}, 3.85 (3H, s), 4.28 (2H, ¢,
J=6.7Hz), 6.89 (2H, d, J=6.8H2z), 7.35-7.43 (SH, m), 7.70 (1H, s), 7.97 (2H, m)

IR (KBr) : 1729, 1706, 1606, 1252, 1066 cm™

FAB-MS : 422.1 (M+H}+
Exarmple 6
Production of 4-{4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl}-3,5-
isoxazolidinedione {(compound {11} {(R=phenyl))

Dimethyl [4-]2-(5-methyl-2-phenyl-4-oxazolyllethoxy]benzylidene}-
malonate (compound [9]; 2.5 g} obtained in Example 5 was dissolved in
tetrahydrofuran (20 mi) and 5% Pd-C (150 mg) was added. The mixture was
vigorously stirred under hydrogen atmosphere at normal temperature and normal
pressure. After 8 hr, the catalyst was filtered off and hydroxylamine (360 mg),
methanol (4 ml) and potassium carbonate {574 mg) were added to the filtrate.
Water (4 ml) was added dropwise and the mixture was stirred at room temperature
for 6 hr.

The solvent was evaporated and 1N aqueous HCI solution (50 ml) was
added to the residue for acidification. The mixture was extracted twice with ether
and dried over magnesium sulfate. The solvent was evaporated and the obtained
solid was recrystallized twice from methanol to give the title compound {compound
[11]; 650 mg, yield 80%).

Industrial applicability

As is evident from the above, the method of the present invention enables
extremely efficient production of a compound of the formula [11} and an
intermediate compound thereof, that are useful as therapeutic agents for diabetes,



tenperature of 70[err]C-75[err]C for about 4 hr, the m xture was cooled to
internal tenperature of not nore than 10[err]C and stirred further for 1
hr. The precipitated crystals were collected by filtration and washed wth
toluene (350 nm.) to give the title conpound (compound [8); 523.7 g, yield
96.4% . mp. 157.4-158.0[err]C ' H NVR (Z®DOMHz, CDCl[err], TMS) [err]
3.84(3H, s),3.87 (3H, s),5.71 (1H, m ,6.81-6.84(2H, m,7.26-7.34(2H, m,
7.70 (1H, s) gg (K%L§d 3340, 1740, 1670 1320, 1070, 840 cnierr] Exanmple 5
Producti on of » @S Compared to conventional

[4-]2-(5-neth - 0Xa | ) et hoxy] ggrtll%yl  deneProdRsHiom giethod of

( conpound[ 9] w&w er?i:"ﬂhé’t?@m‘)alandmdusmaﬂyvelyuseﬁn

2- (5- Met hyl - 2- phenyl - 4- oxazol yl ) et hyl net hanesul fonate obtai ned i n Exanple
4 (compound [7]; 24 .4 g) and di methyl 2-(4-hydroxybenzylidene)- nalonate

?bt ai Be? : n Prepar aTh%ﬁPEb@ﬁpﬂ&has(ed@mmppllidatio?ﬂI?oZ%%?) %r &]I{(fﬁ% Wit h
et rabut yl ammpgp ol.uene m X Bnas
heat ed t)(; 90[err]C angwgcs %%&%@H dpimeferendeonat e (13.2 g) was

added and the m xture was stirred at 110[err]C for 6 hr. The reaction

m xture was ice- cooled and water (210 rnL) was added, which was foll owed
by stirring. After standing still, the aqueous |ayer was renoved and 10%
aqueous sodi um chl ori de 24 solution (210 nL) was added to the organic
| ayer with stirring. The reaction m xture was allowed to stand and the
aqueous | ayer was renoved. The organic



| ayer was concentrated and the concentrated resi due was-dissolved in

- met hanol (150 nlL) under heating. The reaction mx S cooled to
10[err]C or less and the reaction m xture was Stlcj’ggmfum
obtained crystals were collected by filtration an mg@hanol (65
“mL) to give the title conpound (conpoRBd [9]; 31.1 g, Yyi eld 85 .

104. 0-105.0[err]C [err] HH NVMR (300MHz, CDCI[err] TMS) [err] 2.37 (3H, s),
2.99 (2H, t, J=6.7Hz), 3.82 (3H, s), 3.85 (3H, s), 4.28 (2H, t, J=6.7Hz),
6.89 (2H, d,wAA®ISHLAMBDBS-7.43 (5H, m), 7.70 (1H, s), 7.97 (2H, m IR

(KBr): 1729, 1706, 1606, 1252, 1066 cn[err]. FAB-MS: 422. 1 ( + nple 6
Producti on of 4 l[n,gtl”{ogl ?%P??Qpﬁ’}lga@lﬁ‘?@ﬁéq %?WW@‘]%&Q%&E 5-

i soxazol i di nedi one (conpound [11] (R=phenyl)) D mnet hyl

[ 4-[ 2- (5- et hyl - 2- phenyl 4- oxazol yl ) et hoxy] benzl i denej - nal onate (conpound
[9]; 2.5 g) obtained in Exagnge 5 was di ssolved in tetrahydrofuran (20 m)
and 5% Pd-C (150 np)

vigorously stirred under
hydr ogen at nospherge mal pressure. After 8 hr,
the catal yst was filte

R 60 [my]) met hanol (4 m)
and potassi um carbonate (574 ngP wer e -adg) d ©the filtrate. Water (4 nm)

was added dropwi se and the m xture was stirred at roomtenperature for 6

Nded o ¢ nevrehR i AP B RAMBEHE nibtoca bl il B lighelf e
with ether asubstitited alivyelic ipdoesbomgsoly, aheptdhalysaibstinitedvbetetyegdiy at ed and

the obtained solid was recrystallized twice fromnethanol to give the title
conmpound ( cc¥PYR AFan optionally substituted condensed heterocyclic group, or a salt thereof,

comprising the steps of

(a) reacting compound [1]
COQMC

1
HoN CO,H g

or a salt thereof with a compound of the formula [2]

R Cl

O

wherein R is as defined above , in the presence of an inorganic base in an aqueous

solvent to give an aspartate derivative of the formula [3]

COzMe
SO
R
H
0
wherein R is as defined above;

(b) reacting this compound with acetic anhydride using dimethylaminopyridine as
a catalyst in the presence of a base, followed by heating for decarboxylation to give

002 Me
. [
\r_ N COMe
H 4]

O

a compound of the formula (4]



[11]; 650 ng, yield 80% . Industrial applicability As is evident fromthe
-above, the nethod of the present invention enables extrenely efficient
production of a conpound of the formula [11] and ' ' onpound
thereof, that are useful as therapeutic agents fommﬂp’mmmlmilﬂ at high
“yield, as conpared to conventional neRfods. The preduction srets of the
present invention is highly practical and industrially very useful. This
application is based on application No. 104098/1998 filed in Japan, the
content of whharbiniBis asadefined abexdt; her ei nto by reference. 26 WHAT | S

Formul a [ 1160ARET AersrRoR A I P DAL a S Bt 1 &
hydr ocar bon &5%&@3 Qﬁaﬁ'rﬁt’iﬁldfﬂl@fdﬁﬁﬁié‘ gt ed alicyclic hydrocarbon group,
an optionally s s(t:e?%&t e eterocyclic glrl)up or an optionally substituted

condensed heterocyclic group, or a salt thereof, conprising the steps of
(a) reacting conmpound [1] Me

0
R_'<\Nj(/ CO,Me (5]

wherein R is as defined above;
(d) reducing this compound in tetrahydrofuran in the presence of NaBH, as a
reducing agent and methanol as an activating agent to give an oxazolylethanol

derivative of the formula [6]
Me
@)
N
OH
wherein R is as defined above;

(e) reacting this compound with mesyl chloride in toluene in the presence of
triethylamine as a base catalyst to give a methanesulfonate derivative of the

formula [7]
Me

O
i I/\
N 7

OMs
wherein R is as defined above;

(f) reacting this compound with a compound of the formula [8]

COsR!
N
8]
H COgR!
wherein R is a lower alkyl, in the presence of potassium carbonate and a

quaternary ammonium salt or tris[2-(2-methoxyethoxy)ethyljamine as a catalyst
to give a benzylidene derivative of the formula [9]



[err] or a salt thereof wwth a compound of the fornmula [2] [err] wherein R
-'is as defined above, in the presence of an inorganic base in an aqueeus

solvent to give an aspartate derivative of the fornmul in R
is as defined above; (b) reacting this conmpound vvithl ! Qm H iHUSi ng
* di net hyl ani nopyridine as a catal yst i88the presence of* a thase, nf 0 | d by

heating for decarboxylation to give a conpound of the fornula [4] [err]
wherein R is as defined abqgve; (c) adding p-tol uenesul fonic acid w thout
isolating this compoup ve an_oxazol yl agg)t aue derivative of the
formula [5] [err] reffn Ris agdé®nes-above, (d) [ZdUCi ng this conpound
in tetrahydrofur:ﬁ‘n i N the preseng Herr] as a % duci ng agent and

net hanol as an activalin ol ve ampglazol yl et hanol derivative of
the formula [6] [err] wherein is as defined above; (e) reacting this
conmpound wi t wheresty R apidl RYisds definaddhovele in the presence of triethylamne as

a base catal yst. {00 %3 BoTRIANER: HRREn 8R0S e 4 BSlonic acid
derivative of the formula [10]

O Me CO,R!
2
R4 j(/\ m [10]
N 8] cOo

2R!

wherein R and R? is as defined above; and
(h) reacting this compound with hydroxylamine in the presence of a base.

2. A method for producing an oxazolylethanol derivative of the formula [6]

Me

R—Q:j(/\ 6]

OH
wherein R is as defined in claim 1, or a salt thereof comprising the steps of

(b) reacting a compound [1]

/( COoMe
H,N [1]

CO,H

or a salt thereof in an aqueous solvent with a compound of the formula (2]

R Y a
. 2
wherein R is as defined above, in the presence of an inorganic base to give an

aspartate derivative of the formula [3]

COQMC
R /( [3]
\l_ N COH
H
0



formula [7] [err] wherein Ris as defined above; (f) reacting this conpound

-wth a conpound of the fornmula [81 [err] wherein RL is a lower alkyl, in
t he presence of potassium carbonate and a quaternary a '
tris[2-(2-nmethoxyethoxy)ethyl]am ne as a catalyst to gmgfkmm}m’&nliﬂalm
derivative of the fornula [9] 28 [29r] wherein R and*R[erryd i *

defi ned above; (g) reducing this conpound under hydrogen atnosphere to give
a malonic acid derivative of the fornmula [ 10] [err] wherein R and R err]

I's as defi negh&epVieis &\dkfinBd abe@ct i ng this conpound wi th hydroxylanm ne in
the presence of a base. 2. A nethod for producing an oxazol yl et hanol

derivative dp) reaetingivseempaind with pogicandvaride Hsing dimethylRednepyking 28 1, or
L 2 ' Ackin .
2 salt ther PR e Bt RRSER GBS R A R e |

[err] a compound of the formula [4] .

/( COQMC
RW—— N COMe
H (4]
0O

wherein R is as defined above;
(c) adding p-toluenesulfonic acid without isolating this compound to give an

¢

oxazolylacetate derivative of the formula [3]

Me

0
R_<\Nj(/ CO,Me [5]

wherein R is as defined above; and
(d) reducing this compound in tetrahydrofuran in the presence of NaBH,asa
reducing agent and methanol as an activating agent.

3. A method for producing an aspartate derivative of the formula [3]

002Me
R \"__ /E CO.H
N 2
H (3]
o)

wherein R is as defined in claim 1, or a salt thereof, comprising reacting a
compound (1}

COQMC
1
HoN CO.H Ul
or a salt thereof with a compound of the formula [2]

DO

0]



wherein Ris as defined above, in the presence of an inqg ic base to give
an aspartate derivative of the fornmula [3] [err] Wne(r?WBB

above; (b) reacting this conpound with acetic anhydride us ?/’!ﬂ”ﬁ?}'f’ﬁg’ﬁed
y

di met hyl ami nopyridine as a catalyst in the presence of .a base, fdlldwe

heating for decarboxylation to give a3@onmpound of the fornula [4] [err]

wherein R is as defined above; (c) adding p-toluenesul fonic acid w thout
isolating this conmpound to give an oxazol yl acetate derivative of the

formul a [5] WReékin Riesaeidingdiaboes il gh iafaehaspent anghe pi¢seheeloftamg t hi s
compound in tetrahydrofuran in the presence of NaBH err] as a reducing
agent and nelREEHIC BASCan activating agent. 3. A method for producing an
aspartate derivative of the formula [3] [err] wherein Ris as defined in
claiml, or a salt thereof, conprising reacting a conpound [1] CO2Me H2N
CO2H 4. A methddifpr prodaciw dn dxzzolglatetate derzatrengfdbmbrofula 3¢ f or nul a
[2] [err] Me

o
R__<\NL coMe 18]

wherein R is as defined in claim 1, or a salt thereof, comprising reacting a

compound of the formula [3]
COQMC

R CO,H
2
— B 3]
O

wherein R is as defined above, with acetic anhydride using dimethylaminopyridine
as a catalyst in the presence of a base, heating for decarboxylation to give a

C02Me
R /E
\ﬂ— N COMe
H [4]
0]

wherein R is as defined above, and adding p-toluenesulfonic acid without isolating

compound of the formula [4]

this compound.

S. A method for producing an oxazolylethanol derivative of the formula [6)

Me

O
R j(/\ 6}
N

OH

wherein R is as defined in claim 1, or a salt thereof, comprising reacting an
oxazolylacetate derivative of the formula [5]



wherein Ris as defined above, in an aqueous solvent in the presence of an
- inorganic base. 4. A nethod for producing an oxazol yl acetate derivative of
the formula [5] [err] wherein Ris as defined in claiml1, or a salt

t hereof, conprising reacting a conpound of the fornml Mm umei n R
is as defined above, with acetic anhydti de using dﬁéﬂkﬂﬂ l ﬂu i e as a
catalyst in the presence of a base, heating for decarboxyl dti dn fo give a
conmpound of the formula [4] [err] wherein Ris as defined above, and addi ng
p-tol uenesul fonic acid w thout igQql 'M@ this conmpound. 5. A nethod for
produci ng an oxazol yl et hanolR degi vative of the fornula [6] [err] wherein R
Is as defined in claiml, or a LA th r@@ﬁMecorrprisi[ﬁb reacting an

oxazol yl acetate derivative of th8 7o la [5] 31 wherein R is as defined
above, in tetrahydrofuran in the presence of NaBH4 as a reduci ng agent and
met hanol as wherairt R issds definad ebove, in tetrahydrofuran in the presence of NaBH, as a

reducing agent and methanol as an activating agent.

6. A method for producing a methanesulfonate derivative of the formula [7]

Me

0
—~ m

-~ OMs
wherein R is as defined in claim 1, or a salt thereof, comprising reacting an

oxazolylethanol derivative of the formula [6]

o Me
R—<\Nj(/\ 6]
OH

wherein R is as defined above, with mesyl chloride in toluene in the presence of
triethylamine as a base catalyst. '

7. A method for producing a benzylidene derivative of the formula [9]

O Me N— COoR!
I T
o

CO,R!
wherein R is as defined in claim 1 and R! is a lower alkyl, or a salt thereof,
comprising reacting a methanesulfonate derivative of the formula [7]

Me

0
—~ 1 .

OMs
wherein R is as defined above, with a compound of the formula [8]



6. A nmethod for producing a nethanesul fonate derivative of the formula [7]
[err] wherein Ris as defined in claiml, or a salt thereof, conprising
reacting an oxazol yl ethanol derivative of the formula [ e nedgn R
ks as defined above, with mesyl chloride in tol uene dﬁﬂhﬂlmeﬂﬂmmmﬁ
triethylamne as a base catalyst. 7. A3Rethod for producing a benzyli«ene
derivative of the fornmula [9] [err] wherein Ris as defined in claim1 and
Rlerr] is a lower alkyl, or a salt thereof, conprising reacting a

met hanesul fonate derivati veaf ik oOyRA [7] [err] wherein Ris as
defined above, with a conpfpund|{of Fhe fornula [8] 32 [err] wherein
Rlerr] is as defined aboveN\i# t he'presence of potassif8m carbonate and a
quat ernary anmmoni um sallOor Tris[ 2C02Ret hoxyet hoxy) et hyl | amine as a
cat al yst.

. 1 - 3
wherein R is as defined above, in the presence of potassium carbonate and a

quaternary ammonium salt or t:n's[2—(2—merhoxyemoxy)ethyl]amine as a catalyst.



