NEW THIAZOLYLBENZOFURAN DERIVATIVES,
PROCESSES FOR THE PREPARATION THEREOF

AND PHARMACEUTICAL COMPOSITION
COMPRISING THE SAME

This invention relates to new thiazolylbenzofuran
derivatives and pharmaceutically acceptable salts thereof.

More particularly, it relates to new
thiazolylbenzofuran derivatives and pharmaceutically
acceptable salts thereof which have activities as
leukotriene and Slow Reacting Substance of-Anaphylaxis
(hereinafter, SRS~-A) antagonists or inhibitors, to
processes for preparation thereof, to a pharmaceutical
composition comprising the same, and to methods of uéing
the same therapeutically in the prevention and/or
treatment of allergy or inflammation in human beings or
animals, and more particularly to methods for prevention
and/or treatment of asthma, psoriasis, hepatitis,
bronchitis, gastritis, esophagitis, pancreatitis,
arthritis, nephritis, inflammatory bowel disease, shock
[e.g., septic shock, anaphylactic shock, etc.],



arteriosclerosis, myocardial infarction, cerebral
vasospasm, rhinitis, conjunctivitis, eczema, ischemic
cerebral disease, chronic obstructive lung disease,
cerebral edema, adult respiratory distress syndrome,
neonatal pulmonary hvpertension, Chrohn's diseases,
dermatitis, rheumatism, gastric ulcer, peptic ulcer, gout
and the like. ’

One object of this invention is to provide new and
useful thiazolylbenzofuran derivatives and
pharmaceutically acceptable salts thereof which possess
activities as leukotriene and SRS-A antagonists or

‘inhibitors.

Another object of this invention is to provide
processes for the preparation of said derivatives and
salts thereof.

A further object of this invention is to provide a
pharmaceutical composition comprising, as an active
ingredient, said thiazdlylbenzofuran derivatives and
pharmaceutically acceptable salt thereof.

Still further object of this invention is to provide
a therapeutical method for the prevention and/or treatment
of allergy or inflammation, and more particularly of
asthma, psoriasis, hepatitis, bronchitis, gastritis,
esophagitis, pancreatitis, arthritis, nephritis,
inflammatory bowel disease, shock [e.g. septic shock,
anaphvlactic shock, etc.], arteriosclerosis, myvocardial
infarction, cerebral vasospasm, rhinitis, conjunctivitis,
eczema, ishemic cerebral disease, chronic obstructive lung
disease, cerebral edema, adult respiratory distress
syndrome, necnatal pulmonary hypertension, Chrohn's
disease, dermatitis, rheumatism, gastric ulcer, peptic
ulcer, gout and the like, using said thiazolvlbenzofuran
derivatives and pharmaceutically acceptable salts thereof.

Some thiazolylbenzofuran derivatives have known as
described, for example, in J. Heterocycl. Chem., 16,



97(1979) and Chemical Abstract, 70, 11630b and 90,

152062¢.

The object thiazolvlbenzofuran derivatives of this

invention are new and can be represented by the following

general formula (I)

wherein Rl

R2 A—X—R4

is lower alkyl optionally substituted with
halogen, lower alkylamino or lower
alkvl{acyvl)amino; cyclo(lower)alkyl;
tricycloalkyl; aryl optionally substituted
with lower alkoxy; or a heterocyclic group:;

is hydrogen or halogen, or

and R2 are taken together with the adjacent
atoms to form cycloalken ring or an
N-containing heterocyclic group optionally
substituted with acyl,

is hydrogen, halogen, hydroxv, lower alkyvl or
lower alkozxy,

is hvdrogen; acyl; cyvano; aryl optionally
substituted with hydroxv{lower)alkyvl,
halo{lower)alkyl, cvano{lowerj)alkyl,
heterocvclic(lower)alkyl or acyl; or lower
alkyl which may be substituted with
substituent{s) selected from the group
consisting of halogen, cyano, hydroxy, lower
alkylsulfonyloxy, arvlsulfonvloxy, acvyl,
acyl{lower)alkylthio and aryl optionally
substituted with halo(lower)alkvl,



cvano({lowerlalkyl, heterocyclic{lower)alkyl,
cvano, acyl, acyl(lower)alkyl, a
heterocyclic group or.(lower alkylsulfinvl)-
{lower alkylthio)lower alkenyl;

A 1is lower alkylene, lower alkenvlene or a single
bond, '

X 1is a single bond, 0O or S8, and

Y is O or s,

provided that A is lerr alkylene or lower alkenylene, or

X is O or S when Rl is lower alkvl or aryl
and R2 is hydorgen,
and pharmaceutically acceptable salts thereof.

The object compound (I) or its salt can bhe prepared
by processes as illustrated in the followiﬁg reaction

schemes.
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wherein Rl, Rz, R3, R4, A, X and Y are éach as defined
above,

Rg is lower alkyl which may be substituted with
substituent(s) selected from the group
consisting of halogen} hydroxy, lower alkvl-
sulfonyloxy, arvisulfonvlioxy, acvl,
acyl(lower)alkylthio and arvl optionally
substituted with halo(lower)alkyl,
cvano{lower)alkyl, heterocyclic(lower)alkyil,
cyano, acyl, acvl{lower)alkvl, a .
heterocyclic group or (lower alkvlsulfinyl)-
(lower alkylthio)lower alkenyl,

X_is 0 or S,

1 is acid residue,
is arvl substituted with halo(lower)alkyl, or
lower alkyl substituted with halogen or aryl
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which is substituted with halogen or
halo(lower)alkyl,

arvl substituted with cyano(lower)alkvl, or
lower alkyl substituted with cyano or aryl
which is substituted with cvano or
cvanof{lower)alkyl,

arvl substituted with cyano(lower)alkvl, or
lower alkyl substituted with arvl which is
substituted with cyvano or cvano(lower)alkyl,
aryl substituted with tetrazolyl(lower)-
alkyl, or lower alkyl substituted with arvl
which is substituted with tetrazolvl or
tetrazolyl{lower)alkyl,

lower alkyl substituted with esterified
carboxy, esterified carboxyv({lower)alkylthio
and lower alkylcarbamoyl(lower)alkvlthio,
esterified carboxyl(lowerlalkylthioc or aryl
which is substituted with esterified
carboxy or esterified carboxy(lower)alkyl,
lower alkyl substituted with carboxy,
carboxy(lower)alkylthic and lower
alkyvlcarbamoyl(lower)alkylthio,
carboxyv(lower)alkvlthio or arvl which is
substituted with carboxy or carboxy(lower)-
alkyl, _

lower alkyl substituted with carboxy or arvl
which is substituted with carboxyv or
carboxy(lower)alkyl,

lower alkyl substituted with carbamovl which
may be substituted with lower alkyl,
arylsulfohyl or a heterocyclic group or aryl
substituted with carbamovl or
carbamoyl{lower)alkyvl, each carbamoyl of
which may be substituted with lower alkyl,

arylsulfonyl cr a heterocyclic group,



4 .
Rj is formyl or lower alkyl substituted with formyl,
Rﬁ is lower alkyl substituted with
bis-acyl(lower)alkylthio,

is lower alkanovl; lower alkyl substituted

© 4

with carboxy, esterified carboxy or lower
alkanoyl; or arvl substituted with carroxy,
esterified carboxy or lower alkanovl;

R- is lower alkyl substituted with hydroxy, or

arvl substituted with hydroxy(lower)alkyl,

Ri is lower alkyl subst;tuted with halogen, lower

alkylsulfonyloxy or arylsulfonvloxv, or
aryl substituted with halo(lower)alkvyl,

R_ is lower alkyl substituted with esterified
carboxy, or aryl substituted with esterified
carboxy(lower)alkyl,

is acid residue,
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phosphono or substituted phosphonium salt,
I . .
and Ra are taken together with adjacent atoms

o

to form an N-containing heterccyclic group,

) . .
and R, are taken together with adjacent atoms

b
to form an N-containing heterocyclic group,

Lo gl o

N-atom of which is substituted with acvl,
R~ is lower alkyl substituted with.mono(lower

alkyl)amino,



R is lower alkyl substituted with lower

(ST o

alkvl(acyl)amino,
R_ is aryl substituted with halomethyl,

is aryvl substituted with formyl,

e R s
n

R,. is aryl substituted with 2-(lower

alkylsulfinyl)-2-(lower alkylthio)ethenyl,

R34is arvl substitgted with carboxymethyl,

RV is aryl substituted with carboxy(lower)alkyl,
or lower alkyl substituted with carboxy or
aryl which is substituted with carboxv or
carboxy(lower)alkyl,

Ré is lower alkyl substituted with halogen, and

R

is lower alkyl substituted with lower

rh

alkylamino.

In the above and subsequent description of the
present specification,  suitable examples of the various
definitions to be included within the scope of the
invention are explained in detail in the following.

The term "lower" is intended to mean a group having 1
to 6 carbon atom(s), unless otherwise provided.

Suitable "lower alkyl" and lower alkyl moiety in the
terms "acyl(lower)alkylthio™, "halo(lower)alkvl",
"cyano(lower)alkyl", "heterocyclic(lower)alkyvl",
"tetrazolyl(lower)alkyl”, "esterified carboxy(lower)-
alkylthio", "lower alkyvlcarbamovl(lower)alkvlthio",
"carboxy({lower)alkylthio", "bis-acyl(lcwer)alkylthio",
"lower alkvylamino", "Iower'alkyl(acyl)amino",
"hydroxy(lower)alkyl", "acyl(lower)alkwvl", "lower
alkylsulfinyl", "lower alkylthio'" and "lower _
alkylsulfonyloxy™ may be straight or branched one such as
methyl, ethyl, propvl, isopropyl, butvl, isobutyl,
tert-butyl, pentyl, hexyl or the like, in which preferable
one is Cl—c4 lower alkyl such as methyl, ethyl, propyl,
isobutyl or tert-butyl.



Suitable "arvl" and arvl moiety in the terms
"arylsulfonyl" and "arvlsulfonyloxy" may be phenyl,
naphthyl,. phenyl substituted with lower alkyl [e.g. tolyl,
xylyl, mesityl, cumenyl, di(tert~butyl)phenvl, etc.] and
the like, in which preferable cne is phenyl or tolyl.

Suitable "halogen™ may be fluorine, chlorine, bromine
and iodine, in which preferable one is £luorine, chlorine
or bromine. .

Suitable "lower alkoxy"'" may be methoxy, ethoxy,
propoxyv, isopropoxy, butoxyv and the like, in which
preferable one is methoxy.

Suitable "lower alkyvlamino'" may be mono or
di(lower alkyl)amino such as methylamino, ethvlamino,
propylamino, isopropylamino, butylamino, tert-butylamino,
isobutylamino, pentylamino, hexylamino, dimethylamino,
diethylamino, dipropvlamino, dibutylamino,
diisopropylamine, dipentvlamino, dihexylamino,
N~-methylethylamino or the like, in which preferable one is
tert-butyvlamino.

Suitable lower alkvlamino moiety in the term "lower
alkyl{acyl)amino” mavy be one mentioned-alove as
mono{lower alkyl)amino.

Suitable "cvclo(lower)alkyl" may ke cvclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl, in which
preferable one is cyclopropyl or cyclobutyl.

Suitable "tricycloalkyl" may he
(C7~C12)tricycloalkyl, in which preferable one is
adamantly.

Suitable lower alkenyl moiety in the term " (lower
alkylsulfinvl)(lower alkylthio)lower alkenvl" may be a
straight or branched one such as ethenyl, propenyl,
pentenyl, lsopropenyl, butenyl, hexenvl or the like, in
which preferable one is ethenvl.

Suitable "lower alkylene" may be a straight or
branched one such as methylene, ethylene,'trimethylene,



propvlene, tetramethvlene, pentamethvlene, hexamethvlene,
ethvlethylene or the like. '

Suitable "lower alkenvlene'" mav be a straight or
branched one such as vinylene, propenylene, pentenylene,
butenylene or the like. '

1 andéd R2 are taken

Suitable "cvcloalken ring" which R
together with the adjacent atoms to form, may be
cyclopenten, cyvclohexen, cyclohepten and the like,
in which preferable one 1s cyclohexen.

Suitable "an N-containing heterocyclic group', which
Rl and R2 are taken together with the adjacent atoms to
form, may be pyrrole, pyvrrolidine, azepine,
dihydroazepine, tetrahydroazepine and the like, in which
preferable one is tetrahydroazepine.

Preferred "lower alkyl substituted with halogen" for
Rl may be chloromethyvl or trifluorcmethyl.

Suitable "acid residue”'may be halogen [e.g. fluoro,
chloro, bromo, iodo], arenesulfonyvloxy [e.g.
benzenesulfonyloxy, tosyloxy, etc.], alkanesulfonyloxy
[e.g. mesvloxy, ethanesulfonyloxy, etc.]), and the like, in
which preferable one is halogen.

Suitable "heterocyclic groug" and heterocyclic moiety
in the term "heterocyclic(lower)alkyl" may be one |
containing at least one hetero atom selected from
nitrogen, sulfur and oxygen atom, and may include
saturated or unsaturated, monocvclic or polvcyclic
heterocyclic group, and ?referable heterocyclic group may
be N-containing heterocyclic group such as unsaturated 3
to 6 membere heteromonocyclic group containing 1 to 4
nitrogen atoms, for example, pyrrolvl, pvrrolinyl,
imidazolyl, pyrazolyl, pvridvl, pvrimidinvl, pvrazinvl,
pyridazinyl, triazolyl [e.g. 4H-1,2,4-triazolvl,
1H-1,2,3-triazolyl, 2E-1,2,3~triazolyl, etc.], tetrazolyvl
[e.g. lH-tetrazolyl, 2H-tetrazolyl, etc.], etc.:
saturated 3 to &-membered heteromonocyclic group



containing 1 to 4 nitrogen atoms [e.g. pyvrrolidinyi,
imidazolidinvl, piperidino, piperazinyl, etc.];
unsaturated condensed heterocyclic group containing 1 to §
nitrogen atoms, for example, indolyl, isocindolyl,
indolizinyvl, benzimidazolyl, quinolyl, isogquinolvl,
indazolyl, benzotriazolyl, tetrazolopyridazinyl [e.g.
tetrazolo[l,5-blpvridazinyl, etc.], etc.;

unsaturated 3 to 6-membered héteromonocyclic group
containing an oxygen atom, for exémple, pyranyl, furvl,
etc.:;

unsaturated, 3 to 6-membered heteromonocyvclic group
containing 1 to 2 sulfur atoms, for example, thienyl,
etc.;

unsaturated 3 to é-membered heteromonocyclic group
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms,
for example, oxazolyl, isoxazolyl, oxadiazolyl [e.g.
1,2,4~-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadlazolyl,
etc.], etc.;

saturated 3 to 6-membered heteromonocvclic group
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms
[e.g. morpholinvl, etc.];

unsaturated condensed heterocyclic group containing 1 to 2
oxvgen atoms and 1 to 3 nitrogen atoms [e.g. benzoxazolyl,
benzoxadiazolyl, etc.];

unsaturated 3 to 6-membered heteromonocyclic group
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms,
for example, thiazolyl, thiadiazolyl [e.g.,
1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,5-thiadiazolyl, etc.], etc.;

saturated 3 to 6-membered heteromonocyclic group
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms
[e.g., thiazolidinyl, etc.];

unsaturated condensed heterocvclic group containing 1 to 2
sulfur atoms and 1 to 3 nitrogen atoms [e.g.,
benzothiazolyl, benzothiadiazolyl, etc.]. and the like.
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Preferable one in said heterocyclic group is
tetrazolyl, pyridvl or thienyl.

Suitable "acvl" and acvl moiety in the terms "lower
alkyl(acyi)amino”,”acyl(lower)alkyl" and
"acyl{lower)alkylthio" may be carboxy; esterified carboxv;
carbamoyl optionally substituted with lower alkyl,
arvlsulfonyl, lower alkvlsulfonyl or a heterocyclic group;
lower alkanoyl; aroyl; a heterocycliccarbonyl and the
like.

The esterified carboxy may be substituted or
unsubstituted lower alkoxycarbonyl [e.g. methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl,
hexyloxycarbonyl, 2-iodoethoxycarbonyl,
2,2,2-trichloroethoxycarbonyl, etc.], substituted or
unsubstituted aryloxycarbonyl [e.g. phenoxycarbonvl,
4-nitrophenoxycarbonyl, 2-naphthyloxycarbonvl, etc.],
substituted or unsubstituted ar(lower)alkoxycarbonvl [e.g.
benzyloxycarbonyl, phenethyloxycarbonyl,
benzhydryloxycarbonyl, 4-nitrobenzyvloxycarbonvl, etc.] and
the like, in which preferable one is unsubstituted lower
alkoxvcarbonyl.

The carbamoyl substituted with lower alkyl may be
methylcatrbamoyl, ethylcarbamoyl, propylcarbamovl,
dimethylcarbamoyl, diethylcarbamovl,
N-methyl-N-ethylcarbamoyl and the like, in which
preferable one is dimethylcarbamovl. _

The carbamoyl substituted with arylsulfonvl may be
phenylsulfonylcarbamoyl, tolylsulfonylcarbamoyl ané the
like.

The carbamoyl substituted with lower alkvisulfonyl
may be methylsulfonylcarbamoyl, ethvlsulfonylcarbamoyl and
the like.

The carbamovl substituted with a heterocyclic group
may be one substituted with a heterocyclic group as

mentioned above, in which preferable one .is
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tetrazolvlcarbamoyl.

The lower alkanoyl may be substituted or
unsubstituted one such as formyl, acetyvl, propionyl,
butyryl, isobutyryl, valeryl, isovaleryl, pivalovl,
"hexanoyl, trifluoroacetyl or the like, in which prreferable
one 1is formyl.

The aroyl may be benzoyl, naphthovl, toluovl,
di(tert-butvl)benzoyl and the like.

The heterocyclic moiety in the term "“a
heterocycliccarbonyl" may be one mentioned above as a
heterocyclic group.

The substituent(s) on lower alkyl for R4 may be
plural and in such case the substituents may be the same
or different.

The acyl(lower)alkylthio moiety in the term "lower
alkyl substituted with bis-acyl(lower)alkylthio" for Ri
may be the same or different one. .

Preferred compound (I) is one which has lower alkyl

l; hydrogen for Rz,

or aryl (more preferably phenyl) for R
hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy
for R3, hydrogen; acyl; or lower alkyl which may be
substituted with substituent(s) selected from the group
consisting of halogen, hydroxy, lower alkylsulfonvloxy,
arylsulfonyloxy, acyl, acyl(lower)alkylthio and aryl (more
preferably phenyl) optionally substituted with
halo(lower)alkyl, cyano(lower)alkvl, heterocyclic (more
preferably tetrazolyl)(lower)alkyl, cyano, acyl or a
heterocyclic group (more preferably tetrazolyl) for R4, a
single bond for A, a single bond or O for X and O for Y;
or lower alkyl or aryl (more preferably phenvl) fecr Rl,
hyvdrogen for R2, hydrogen, halogen, hydroxv, lower alkyl
or lower alkoxy for R3, lower alkyl substituted with aryl
(more preferably phenyl) which is substituted with

4
acyl(lower)alkyl for R°, a single bond for A, a single



bond or O for X and O for Y. _

More preferable compound (I) is one which has lower
alkyvl for Rl, hvdrogen for R2, hydrogen for R3, lower
alkyl substituted with aryl(more preferably phenyvl) which
is substituted with tetrazolyl{lower)alkyl,
acyl(lower)alkyl or tetrazolvl for R4, a single bond for
A; O for X anéd O for Y.

Suitable pharmaceutically acceptable salts of the
object compound (I) are conventional non-toxic salts and
include an acid addition salt such as an inorganic acid
addition salt [e.g. hydrochloride, hydrobromide, sulfate,
phosphate, etc.], an organic acid addition salt [e.g.
formate, acetate, trifluorocacetate, maleate, tartrate,
methanesulfonate, benzenesulfonate, toluenesulfonate,
etc.], a metal salt such as an alkali metal salt [e.g.
sodium sal%, potassium salt; etc.] and an alkaline earth
metal salt [e.g. calcium salt, magnesium salt, etc.] and

the like.

The processes for preparing the object compound (I)
are explained in detail in the following.

Process 1

The object compound {I) or its salt can be prepared
by subjecting a compound (II) or its salt to cyclization
reaction. '

Suitable salt of the compound (II) mav be the same as
those exemplified for the compound (I).

This reaction 1s preferably carried out 1in the
presence of a dehydrating agent [e.g. acetic anhydride,
etc.) or a base such as alkali metal [e.g. lithium,
sodium, potassium, etc.], alkaline earth metal [e.g.
calcium, magnesium, etc.], alkali metal hvdride [e.g.
sodium hydride, etc.], alkaline earth metal hydride [e.g.
calcium hydride, etc.], alkali metal alkoxide [e.g. sodium



methoxide, sodium ethoxide, potassium tert-butoxide,
etc.], alkaline earth metal alkoxide [e.g. magnesium
methoxide, magnesium ethoxide, etc.], trialkylamine le.qg.
trimethylamine, triethylamine, etc.], picoline,
1,5~dilazabicyclo(4.3.0]Jnon-5~ene,
l,4-diazabicyclo[2.2.2]octane,
1,8-diazabicyclo[5.4.0]undec~7-ene, or the like.

The reaction is usually carried out in a conventional
solvent such as dioxane, tetrahydrofuran, pyridine, ’
aromatic hydrocarbon [e.g. benzene, toluene, xvlene, etc.]
or any other organic solvent which does not adversely
influence the reaction.

The reaction temperature is not critical, and the
reaction is usually carried out under cooling to hating.

Process 2

The object compound (Ib) or its salt can be prepared
by subjecting a compound (Ia) or its salt to dealkylation
reaction.

Suitable salts of the'compounds (Ia) and (Ib) may be
the same as those exemplified for the compound (I).

The reaction is carried out in accordance with a
conventional method such as hydrolysis, reduction or the
like.

The hydrolysis is preferably carried out in the
presence of an acid including Lewis acid [e.g.
hydrochloric acid, hydrobromic acid, hydroiodic acid,
boron tribromide, boron trichloride, etc.] or
tri(lower alkyl)silyliodide [e.g. trimethvlsilyliodide,
etc.]. . '

The reaction is usually carried out in a solvent such
as water, acetic acid, methylene chloride,
tetrahydrofuran, a mixture thereof or any other solvent
which does not adversely influence the reaction.

The reaction temperature is not critical and the



reaction is usually carried out under cooling to heating.

The reduction can be applied preferably for
elimination of methyl substituted with sﬁbstituted~ or
unsubstituted-~arvl.

This reduction method is usually carried out in a
catalyst.

Suitable catalysts to be used in catalytic reduction
are conventional ones such as platinum catalyst [e.g.
platinum plate, spongy platinum, platinum black, colloidal
platinum, platinum oxide, platinum wire, etc.], palladium
catalyst [e.g. spongy palladium, palladium black,
palladium oxide, palladium on carbon, colloidal pralladium,
palladium on barium sulfate, palladium on barium
carbonate, etc.], nickel catalyst [e.g. reduced nickel,
nickel oxide, Raney nickel, etc.], cobalt catalyvst [e.qg.
reduced cobalt, Raney cobalt, etc.], iron catalyst [e.g.
reduced iron, Raney iron, etc.], copper catalyst [e.q.
reduced copper, Raney copper, Ullman copper, etc.] or the
like.

The reaction is usually carried out in a conventional
solvent such as water, an alcohol [e.g. methanol, ethanol,
propanol, etc.], N,N-dimethylformamide, diethyl ether,
dioxane, tetrahydrofuran or any other organic solvent
which does not adversely influence the reaction.

The reactiop temperature of this reduction is not
critical and the reaction is usually carried out under

cocling to warming.

Process 3

The object compound (Ia) or its salt can be prepared
by reacting a compound .{Ib) or its salt with a compound
(I11).

When the compound (III) having halogen for Z1

is used
in this reaction, the reaction is preferably carried out
in the presence of a base such as alkali metal [e.q.



litchium, sodium, potéssium, etc.], the hydéroxide or
carbonate or bicarbonate thereof [e.g. sodium hydroxide,
potassium carbonate, potassium bicarbonate, etc.],
alkaline earth metal fe.g. calcium, magnesium, etc.],
alkali metal hyvdricde [e.g. sodium hydride, etc.], alkaline
earth metal hydride [e.g. calcium hydride, etc.], alkali
metal alkoxide [e.g. sodium methoxide, sodium ethoxide,
potassium tert-butoxide, etc.], alkaline earth metal
alkoxide [e.g. magnesium methoxide, magnesium ethoxide,
etc.] or the like, or alkali metal iodide [e.g. sodium
iodide, potassium iodide, etc.] and said base.

This reaction is usually carried out in a
conventional solvent such as tetrahydrofuran, dioxane,
N,N~-dimethylformamide, acetone, a mixture thereof, or any
other solvent which does not adversely influence the
reaction. Additionally, in'case that the compound (III)
is in licguid, it can also be used as a solvent.

The reaction temperature is not critical, and the
reaction is usually carried out under cooling to heating.

Process 4

The object compound (Id) or its salt can be prepared
by reacting a compound (Ic) or its salt with a cvanide
compound.

Suitabkble salts of the compounds (Ic) and (Id) may be
the same as those exemplified for the compound (I).

Suitable cyvanide compound may be a metallic cvanide
such as alkali metal cvanide [e.g. sodium cyanide,
potassium cyanide, etc.], cuprous cyanide or the like.

This reaction i1s preferably carried out in the
presence of alkali metal iodide [e.g. sodium iodide,
potassium iodide, etc.]), phase transfer catalyst [e.q.
Adogen 454 (Trademark : Aldrich), etc.], and the like.

The reaction is usually carried out in a conventional
solvent such as water, an alcohol [e.g. hethanol, ethanol,



etc.). pvridine, quinoline., N,N-dimethvlfcrmamide, a
mixture thereof or any other solvent which does not
adversely influence the reaction.

The reaction remperature is not critical, and th

reaction is usually carried out under warming to heating.

Process 5 )

The object compound (If) or its salt can be prepared
bv reacting a compound (Ie) or its salt with an azide
compound.

Suitable salts of the compounds (Ie) and (If) may be
the same as those exemplified for the compound (I).

Suitable azide compound mav be alkali metal azide
[e.g. sodium azide, potassium azide, etc.], alkaline earth
metal azide [e.g. calcium azide, etc.}, aluminum azide,
hydrogen azide and the like.

The reaction is preferably carried out in the
presence of ammonium halide [e.g. ammonium%éhloride,
ammonium bromide, etc.l, ldwer alkvlammonium halide [e.g.
trimethylammonium chloride, triethylammonium chloride,
etc.) and the like.

The reaction is usually carried out in a conventional
solvent such as tetrahvdrofuran, dioxane,
N,N-dimethylformamide or any other organic solvent which
does not adverselv influence the reaction.

The reaction temperature 1s not critical, and the

reaction can be carried out under warming to heating.

Process 6

The cbject compound (Ih) or its salt can be prepared
by suljecting a compound {Ig) or its salt to
deesterification reaction.

Suitable salts of the compounds (Ig) and (Ih) may be
the same as those exemplified for the compound (I).

The reaction is carried out in accordance with a



conventional method such as hydrolvsis, reduction or the
like.

The hydrolysis is preferably carried out in the
presence of a base cr an acid including Lewis acid.
Suitable base may include an inorganic base and an organic
base such as an alkali metal [e.g. lithium, sodium,
potassium, etc.], an alkaline earth metal [e.g. magnesium,
calcium, etc.], the hydroxide or carbonate or bicarbonate
thereof, trialkylamine [e.g. trimethylamine,
triethylamine, etc.], picoline, 1,5-diazabicyclo[4.3.0]-
non-5-ene, 1,4-diazabicyclof2.2.2)octane,
1,8~-diazabicyclo[5.4.0)undec-7-ene, or the like. Suitable
acid may include an organic acid [e.g. formic acid, acetic
acid, propionic acid, trichloroacetic acid,
trifluoroacetic acid, etc.), an inorganic acid [e.g.
hydrochloric acid, hydrobromic acid, hvdroiodic acid,
sulfuric acid, etc.] and Lewis acid [e.g. boron
tribromide, etc.)}.

The reaction is usually carried out in a solvent such
s water, an alcohol [e.g. methanol, ethanol, etc.],
vlene, diethvlene glycol monomethyl ether, methylene
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chloride, tetrahydrofuran, a mixture thereof or any other
solvent which does not adversely influence the reaction.
A liquid base or acid can be also used as the solvent.
The reaction temperature is not critical and the reaction
is usually carried out under coocling %o warming.

In this reaction, in case that the compound {Ig)
having lower azlkyvl substituted with two.esterified carboxy
or aryl substituted with di(esterified carboxy)(lower)-
alkyl for Rg is used as a starting compound, the compound
{Th) having lower alkyl substituted with cne carboxy or
aryl substituted with mono{carboxy)(lower)alkyl for Ré may
be obtained according to reaction conditions. This case
is included within the scope of the present reaction.

The reduction can be applied preferablyv for



elimination of the ester moiety such as 4-nitrobenzyl,
2-iodoethyl, 2,2,2~-trichloroethyl, or the like. The
reduction method applicable for the elimination reaction
mayv include chemical reduction and catalvtic reduction.

Suitable reducing agents to be used in chemical
reduction are a combination of metal [e.g. tin, zinc,
iron, etc.] or metallic compound [e.g. chromium chloride,
chromium acetate, etc.] and an organic or inorganic acid
[e.g. formic acid,.acetic acid, propionic acid,
trifluorcacetic acid, p-toluenesulfonic acid, hydrochloric
acid, hydrobromic acid, etec.]. '

Suitable catalysts to be used in catalvtic reduction
are conventional ones such as platinum catalyst [e.g.
platinum plate, spongy platinum, platinum black, colloidal
platinum, platinum oxide, platinum wire, etc.], palladium
catalyvst [e.g. spongy palladium, palladium klack,
palladium oxide, palladium on carbon, colloidal palladium,
palladium on barium sulfate, palladium on barium
carbonate, etc.], nickel catalyst [e.g. reduced nickel,
nickel oxide, Raneyv nickel, etc.], cobalt catalyst [e.g.
reduced cobalt, Raney cobalt, etc.], iron catalyst [e.g.
reduced iron, Raney iron, etc.], copper catalyst [e.g.
reduced copper, Raney copper, Ullman copper, etc.] or the
like.

The reduction is usually carried out in a
conventional solvent which does not adversely influence
the reaction such as water, an alcohol [e.g. methanol,
ethanol, progancl, etc.), N,N-dimethylformamide, or a
mixture therecf. Additionally, in case that the
above-mentioned acids to be used in chemical reduction are
in liguid, they can also be used as a solvent. Further, a
suitable solvent to be used in catalytic reduction may be
the above-mentioned solvent, and other conventional
solvent such as diethyl ether, dioxane, tetrahvdrofuran,

etc., or a mixture thereof.



The reaction temperaturs of this reduction is not
critical and the reaction is usuvally carried out under

cooling to warming.

Process 7

The object compound (Ij) or its salt can be prepared
by reacting a compound (Il) or its reactive derivative at
the carboxy group or a salt thereof with an amine.

Suitable salts of the compounds (Ii) and (Ij) and its
reactive cerivative at the carboxy group may be the same
as those exemplified for the compound (I).

Suitable amine may be ammonia, arenesulfonamide,
amine substituted with a heterocyclic group.

The arenesulfonamide may be benzenesulfonamide,
methylbenzenesulfonamide,=ethylbenzenesulfonamide,
naphthalenesulfonamide and the like, in which preferable
one 1s methylbenzenesulfonamide.

The amine substituted with a heterocyclic group may
be one substituted with a heterocyvclic group as mentloned
- above such as aminothiézole, aminothiadiazole,
aminotriazole, aminotetrazole or the like, in which
preferable one is aminotetrazole.

Suitable reaction derivative at the carboxy group of
the compound (Ii) may include an ester, an acid halide, an
acid anhydride and the like. The suitable examples of the
reactive derivatives may be an acid halide [e.g. acid
chloride, acid bromide, etc.]; a symmetrical acid
anhydride; a mixed acid anhydride with 1,1l'-~carbonyl
diimidazole or an acid such'as aliphatic carboxylic acid
[e.g. acetic acid, pivalic acid, etc.l], substituted
phosphoric acid [e.g. dialkylphosphoric acid,
diphenylphosphoric acid, etec.];
an ester sucn as lower alkyl ester [e.g. methyl ester,
ethyl ester, propvl ester, hexyl ester, etc.], substituted
or unsubstituted ar(lower)alkyl ester [e.g. benzvl ester,



benzhvdryl ester, p-chlorobenzyl ester, etc.], substituted
or unsubstituted aryl ester [e.g. phenyl ester, tolyl
ester, 4-nitrophenvl ester, 2,4-dinitrophenyl ester,
pentachlorophenyl ester, naphthyl ester, etc.], or an
ester with N,N-dimethylhydroxylamine,
N-hydroxvsuccinimide, N-hydroxyphthalimide or
l—hydroxy—G—chloro—lH-benzétriazole, or the like.

The reaction'is usually carried out in a conventional
solvent such as water, acetone, &ioxane, chlcroform,
methylene chloride, ethylene chloride, tetrahydrofuran,
ethyi acetate, N,N-dimethylformamide, pyridine or any
other organic solvent which does not adversely influence
the reaction. Among these solvents, hydrophilic solvents
may be used in a mixture with water.

When the compound (Ii) is used in a free acid form in
the reaction, the reaction is preferably carried out in
the presence of a conventional condensing agent such as
N,N'-dicvclohexyvlcarbodiimide, N-cyclohexyl-N'-morpholino-
ethylcarbodiimide, N-ethyl-N'~(3-dimethylaminopropvl)-
carbodiimide, thionyl chloride, oxalyl chloride, lower
alkoxvcarbonyl halide [e.g. ethyl chloroformate, isobutyl
chloroformate, etc.)], l-(p-chlorobenzenesulfonvloxy)-
6~chloro-lH-benzotirazole, or the like. The reaction is
also preferably carried out in the presence of a
conventional base such as triethyvlamine, pyridine, sodium
hydroxide or the like.

The reaction temperature is not critical, and the

reaction can be carried out under cooling to heating.

Process 8

The object compound (Il) or its salt can be prepared
by reacting a compound (Ik) or its salt with
acyl(lower)alkylthiol.

Suitable salts of the compounds (Ik) and (IL) may be
the same as those ekemplified for the compound (I).



Suitable acylf{lower)alkylthiol may be
mercapto(lower)alkancic acid [e.g. mercaptoacetic acid,
mercaptopropionic acid, mercaptobutyvric acid,
mercaptopentanoic acid, etc.]; mercapto(lower)alkanoic
acid ester [e.g. methyl mercaptoacetate, ethyl
mercaptoacetate, methyl mercaptopropionate, methyl
mercaptobutvrate, etc.]; mércapto(lower)alkanamide
optionally substituted with lower alkvl, arylsulfonyl or a
heterocyclic group [e.g. mercaptoacetamicde,
mercaptopropionamide, N,N-dimethyl-mercaptopropionamide,
etc.]; a mixture thereof; and the like, which preferable
one is methyl mercaptobutyrate,
N,N~dimethyl~mercaptopropionamide or a mixture thereof.

This reactlon is carried out in the presence of boron
trihalide [e.g. boron trifluoride, boron trichloride,
etc.)] or its diethyl ether complex.

The reaction is usually carried out in a conventional
solvent such as acetonitrile, dioxane, chloroform,
methylene chloride, tetrahydrofuran or any other solvent
which does not adversely influence the reaction.

The reaction temperature is not critical, and the
reaction is usually carried out under cooling.

In this reaction, in case that a mixture of two kind
of acvl(lower)alkylthiol is used, the compound (I) having
ifferent acyl(lower)alkylthio in lower alkyl substituted

with bis-acyl{lower)alkvlithio fo Ri may be obtained
according to reaction conditions. This case is included
within the scope of the present reaction.

Process 9

The object compound (In) or its salt can be prepared
by reacting a compound (Im) or its salt with a reducing
agent.

Suitable salts of the compounds (Im) and (In) may be
the same as those exemplified for the compound (I).



Suitable reducing agent may be aluminum hvdride
compound [e.g. lithium aluminum hyvdride, lithium
tri-t-butoxvaluminum hydride, etc.]), borohvdride compound
{e.g. sodium borohyvdride, etc.], aluminum alkoxide [e.g.
aluminum isopropoxicde, etc.] and the like.

The reaction is usually carried out in a conventional
solvent, such as water, an alcohol [e.g. methanol,
ethanol, propancl, isopropanol, etc.], chleroform, diethvl
ether, dioxane, or any other organic solvent which cdoes
not adversely influence the reaction, or a mixture
thereof.

The reaction temperature is not critical, and the

reaction is usually carried out under cooling to heating.

Process 10

The object compound {Io) or its salt can be prepared
by reacting a compound {In) or its salt with a
halogenating agent or & sulfonvlating agent.

Suitable salts of the compounds (In) and (Io) may be
the same as those exemplified for the compound (I).

Suitable halogenating agent may be phosphorus
trihalide [e.g. phosphorus trichlotide, phosrvhorus .
tribromide, etc.]l, phosphorus pentahalide [e.g. prhosphorus
pentachloride, etc.], thionyl halide [e.g. thionyl
chloride, etc.] and the like.

Suitable sulfonylating agent may be lower
alkanesulfonyl halide [e.g. methanesulfonyl chlorice,
ethanesulfonyl chloride, methanesulfonyl kromide, etc.],
arenesulfonyl halide {e.g. benzenesulfonvl chloride,
toluenesulfonyl chloride, etc.) and the like.

~ The reaction is usually carried out in a conventional
solvent such as carbontetfachloride, chloroform, methvlene
chloride, diethyl ether, tetrahvdrofuran, dioxane or any
other solvent which does not adversely influence the
reaction.
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The reaction temperature is not critical, and the

reaction is usually carried out under cooling to heating.
g

Process 11

The object compound (Ip) or its salt can ke prepared
by reacting a compouné {(Io) or its salt with a mixture of
lower alkyl substituted with esterified carboxy and a
base.

Suitable salts of the compounds (Io) and (Ip) may be
the same as those exemplified for the compound (I).

Suitable base may be alkall metal [e.g. lithium,
sodium, potassium, etc.], alkaline earth metal . [e.q.
calcium magnesium, etc.), alkali metal hvdride [e.g.
sodium hydride, etc.], alkaline earth metal hydride [e.g.
calcium hydride, etc.], lower alkyl alkali metal [e.g.
n-butyl lithium, etc.], alkali metal lower alkylamide
[e.g. lithium diisopropylamide, etc.] and the like.

When a base is alkali metal lower alkylamide, it is
preferable to add hexamethylphosphoric triamide into a
mixture of lower alkyl substituted with esterified carboxy
and a base.

The reaction is usually carried out in a conventional
solvent such as diethyl ether, tetrahydrofuran, n-hexane,
a mixture thereof, or any other solvent which does not
adversely influence the reaction.

The reaction temperature is not criticeal, and the
reaction is usually carried out under cooling to warming.

Process 12

The object compound (Ig) or its salt can be prepared
by reacting a compound (IV) or its salt with a compound
(Va) or its salt.

Suitable salt of the compound_(Iq) may be the same as
those exemplified for the compound (I).

Suitable salt of the compound (IV) méy be a metal



Process 17

The object compound (Iv) or its salt can be prepared
by reacting a compound (VIIIb) or its salt with a compound
(VIIb).

Suitakle salts of the compounds (Iv) and (VIIIb) mav
be the same as those exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 12, and therefore the reaction mode
and reaction condition (e.g. solvent, reactiocn
temperature, etc.) of this reaction are to be referred to
those as explained in Process 12.

Process 18

The object compound (Ix) or its salt can be prepared
by reacting a compound (Iw) or its salt with a compouﬂd
(IX) or its salt. '

Suitable salts of the compounds (Iw) and (Ix) may be
an acid addition salt as exemplified for the compound (I).

Suitable salt of the compound (IX) may be a metal
salt as exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 3, and therefore the reaction mode
and reaction condition (e.g. solvent, reaction
temperature, etc.) of this reaction are to be referred to

those as explained in Process 3.

Process 19

The object compound (Iz) or its salt can be prepared
by reacting a compound (Iy) or its salt with a compound
(X).

Suitable salts of the compounds (Iv) and (Iz) mav ke
an acid addédition salt as exemplified for the compound (I).

This reaction is preferably carried out in the
presence of an inorganic or organic base such as an alkali
metal [e.g. sodium, potassium, etc.], an alkaline earth



salt as exemplified for the compound (I). _

Suitakle salt of the compound (Va) may be an acid
addition salt as exemplified for the compound (I).

The reaction is usually carried out in a
conventional solvent such as an alcohol [e.g. methanol,
ethanol, propanol, isopropanol, etc.], aromatic
hydrocarbon [e.g. benzene, toluene, xvlene, etc.],
acetonitrile, dioxane, chloroform, methylene chloride,
N,N~dimethylformamide or any other organic solvent which
does not adversely influence the reaction.

The reaction temperature is not critical, and the
reaction is usually carried out under cooling to heating.

Process 13

The object compound (Irxr) or its sa;t can be prepared
by reacting a compound (IV) or its salt with a compound
(Vb) or its salt.

Suitable salt of the compound (Ir) may be the same as
those exemplified for the compound (I).

Suitable salt of the compound (Vb) may be an acid
addition salt as exemplified for the compound (I}.

This reaction can be carried out in substantially the
same manner as Process 12, and therefore the reaction mode
and reaction condition {e.g. solvent, reaction temperature,
etc.) of this reaction are to be referred to those as

explained in Process 12.

Process 14

The object compound (Is) or its salt can be prepared
by reacting a compound (VIaz) or its salt with a compound
(VIIa) or its salt.

Suitable salt of the compound (Is) mav be the same as
those exemplified for the compound (I).

Suitable salt of the compound (VIa) may be a metal
salt as exemplified for the compound (I).



Suitable salt of the compound (VIIz) may be an acid
addition salt as exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 12, and therefore the reaction mode
and reaction condition {(e.g. solvent, reaction
temperature, etc.) of this reaction are to be referred to

those as explained in Process 12.

Process 195 _

The object compound (It) or its salt can be prepared
by reacting a compound (VIb) or its salt with a compound
(VIIb).

Suitable salts of the compounds {It) and (VIb) may be
the same as those exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 12, énd therefore the reaction mode
and reaction condition {e.g. solvent, reaction
temperature, etc.) of this reaction are to be referred to

those as explained in Process 12.

Process 16

The object compound (Iu) cr its salt can be prepared
by reacting a compound (VIIIa) or its salt with a compound
(VIIa) or its salt. '

Suitable salt of the compound (Iu) may be the same as
those exemplified for the compound (I).

- Suitable salt of the compound (VIIIa) may be a metal
salt as exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 12, and thersfore the reaction mode
and reaction condition (e.g. solvent, reaction
temperature, etc.) of this reaction are to be referred to

those as explained in Process 12.



metal [e.g. magnesium, calcium, etc.], the hydroxide or
carbonate thereof, alkali metal hydride'[e.g. socdium
hydride, etc.], alkali metal amide [e.g. sodium amide,
etc.], alkaline earth metal hydride [e.g. calcium hvdride,
etc.], alkali metal alkoxide [e.g. sodium methoxide,
sodium ethoxide, potassium.tert—butoxide, etc.], alkaline
earth metal alkoxide [e.g. magnesium methoxide, magnesium
ethoxide, etc.], lower alkyl alkali metal [e.g. n-butyl
lithium, etc.], trialkyvlamine [e.g. trimethvlamine,
triethylamine, etc.]}, pyridine, piperidine, picoline,
1,5—diazabicyclo[4.3.0]non—5—ene,
l,4~diazabicyclo[2.2.0)octane,
1,8-diazabicyclo[5.4.0]undec-7~ene, or the like.

The reaction is usually carried out in a solvent such
as water, an alcohol [e.g. methanol, ethancl, etc.],
acetonitrile, chloroform, methvlene chloride,
nitromethane, benzene, tetrahydrofuran, diethyl ether,
N,N-dimethylformamide, dimethylsulfoxide or any other
organic solvent which does not adversely influence the
reaction. _

The reaction temperature is not critical, and the
reaction can be carried out under cooling to hating.

Process 20

The object compound (I-1) or its salt can be prepared
by subjecting compound (Iz) or its salt to catalvtic
reduction.

Suitakle salt of the compound (I-1) may be an acid
addition salt as exemplified for the compound (I).

This catalytic reduction can be carried out in
substantially the same manner as one in Process 6, and
therefore the reaction mode and reaction condition (e.qg.
solvent, reaction tempefature, etc.) of this reaction are

to be referred to those as explained in Process 6.



Process 21

The object compound {(Ig) or its salt can be prepared
by subjecting a compound (XI) or its salt to cyclization
reaction in the presence of a sulfurizing agent.

Suitable salts of the compounds (Ig) and (XI) mav be
the same as those exemplif;ed for the compound (I).

Suitable sulfurizing agent may be phosphorus
pentasulfide, 2,4-bis{4~-methoxyphenyl)-1,3-dithia~-2,4~
diphosphetane-2,4-disulfide and the like.

The reaction is usually carried out in a conventional
solvent such as pyridine, dimethoxyethane, toluene or any
other organic solvent which does not adversely influence
the reaction. |

The reaction temperature is not critical, and the
reaction is usually carried out under warming or heating.

Process 22

The object compound (I-3) or its salt can ke prepared
by reacting a compound (I-2) or its salt with an acylating
agent.

Suitable salt of the compound (I-2) may be the same
as those exemplified for the compound (I).

Suitable salt of the compound (I-3) mayv be a metal
salt as exemplified for the compound (I).

The acylating agent may include an organic acid
represented by the formula : RS—OH, in which RS is acy
as illustrated above, or its reactive derivative.

The sultable reactive derivative of organic acid mav
be a conventional one such as an acid halide [e.g. acid
chloride, acid bromide, etc.]}, an acid azide, an acid
anhydrice, an activated amide, an activated ester or the
like. '

When free acid is used as an acyvlating agent, the
acylation reaction may preferably be conducted in the



presence of a conventional condensing agent such as
N,N'-dicyvclohexylcarbodiimide or the like.

The .reaction is usually carried out in a conventional
solvent such as water, acetone, diloxane, chloroform,
methylene chloride, acetonitrile, ethylene chloride,
tetrahydrofuran, ethyl acetate, N,N-dimethylformamide,
pvridine or any other organic solvent which does not
adversely influence the reaction, or a mixture thereof.

The reaction is also preferably carried out in the
presence of a conventional base such as triethylamine,
pyridine, sodium hydroxide or the like.

The reaction temperature is not critical, and the
reaction can be carried out under cooling to heating.

Process 23

The object compound (I;S) or its salt can be prepared
by reacting a compound (I-4) or its salt with an acylating
agent. '

Suitable salt of the compound (I-4) mav be the same
as those exemplified for the compound (I).

Suitable salt of the compound (I-3) may be a metal
salt as exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 22, and therefore the reaction mode
and reaction condition (e.g. solvent, reaction
temperature, etc.) of this reaction are to be referred to

those as explained in Process 22.

Process 24

The object compound (I-2) or its salt can be prepared
by subjecting a compound (I-3) or its salt to deacylation
reaction.

The reaction can be carried out in substantially the
same manner as hydrolysis in Process 6, and therefore the

reaction mode and reaction condition (e.g. solvent,



reaction temperature, etc.) of this reaction are to be
referred to those as explained in Process 6.

Process 25

The object compound (I-6) or its salt can be prepared
by the following methqd.

Namely, 1) the compound (Iv) or its salt is firstly
reacted with hydroxylamine, and then 2) reacting the
resultant product with a dehydrating agent.

Suitable salts of the compounds (Iy) and (I-6) may be
an acid addition salt as exemplified for the compound (I).

In the first step, the reaction is preferably carried
out in the presence of alkali metal salt of acetic acid
[e.g. sodium acetate, etc.].

The reaction is usually carried out in a solvent
which does not adversely influence the reaction such as
tetrahydrofuran, dioxane, acetic acid or the like.

The reactlon temperature is not critical and the
reaction can be carried out under cooling to heating.

In this reaction, a compound of the formula

N Y
;D I (XI1I)
S or its salt
R A~CH=N-QOH
] .
wherein R, RZ, R3, A and ¥ are each as defined above,

may be obtained.

The compound (XII) or its.salt is further reacted
with a dehvdrating agent to give the object compound (I-6)
or its salt.

Sultable dehydrating agent may be phosphorus compound
[e.g. phosphorus peﬁtoxide, phosphorus pentachloride,



phosphorus oxvchloride, etc.], thionvl chloride, acid
anhvdride [e.g. acetic anhydride, etc.], phosgene,
arvlsulphonyl chloride [e.g. benzenesulfonyl chlorice,
p-toluenesulfonyl chloride, etc.), methanesulfonyl
chloride, sulfamic acid, ammonium sulfamate, N,N’-
dicvclohexylcarbodiimide, lower alkoxvcarbonyl halide
[e.g. ethvl chloroformate, etc.] and the like.

The reaction is usually carried out in a conventional
solvent such as acetonitrile, methylene chloride, eth?lene
chloride, benzene, N,N~dimethylformamide, pvridine or any

‘other organic solvent which does not adversely influence

the reaction.

Additionally in case that the above-mentloned
dehydrating agents are in liquid, they can also be used as
a solvent.

The reaction temperature is not critical and the
reaction is preferably carried out under warming or

heating.

Process 26.

The obiject compound (I-8) or its salt can be prepared
by reacting a compound (I-~7) or its salt with an oxidizing
agent.

Suitable salts of the compounds (I-7) and (I-~8) may
be an acid addition salt as exemplified for the compound
(I).

Suitable oxidizing agent may be dimethyl sulfoxide
and the like.

This reaction 1s preferably carried out in the
presence of alkali metal iodide [e.g. sodium iodide, etc.]
and alkali metal carbonate [e.g. sodium carbonate].

The reaction ls usually carried out in a solvent
which does not adversely influence the reaction such as
dimethoxvethane or the like. Additionally in case that

the above-mentioned oxidizing agent is in liguid, it can



also be used as a solvent.
The reaction temperature is not critical and the
reaction is preferably carried out under warming or

heating.

Process 27 _

The object compound (I-8) or its salt can be prepared
by reacting a compound (I-8) or its salt with (lower
alkylsulfinyl){lower alkylthio)methyl.

Suitable salt of the compound (I-9) mav be an acid
addition salt as exemplified for the compound (I).

The reaction is preferably carried in the presence of
a phase transfer catalyst [e.g. Triton B, etc.] and the
like. . |

The reaction is usually carried out in a solvent such
as tetrahydrofuran, an alcohol [e.g. methanol, ethanol,
etc.] or any other solvent which does not adversely
influence the reaction.

The reaction temperature is not critical and the
reaction is preferably carried out under warming or
heating.

Process 28

The object compound (I-10) or its salt can be
prepared by reacting a compound (I-9) or its salt with an
acid.

Suitable salt of the compound (I-10) may be an acid
addition salt as exemplified for the compound (I).

Suitable acid may be an inorganic acid [e.g.
hydrochloric acid, hyvdrobromic acid, etc.] and an organic
acid [e.g. trifluoroacetic acid, methanesulfonic acid,
toluenesulfonic acid, etc.].

The reaction is usually carried out in a conventional
solvent'éuch as water, an alcohol [e.g. methanol, ethanol,
etc.], tetrahydrofuran, dioxane or any other organic



solvent which does not adversely influence the reaction,
or a mixture thereof.
The reaction temperature is not critical, and the

reaction can be carried out cooling to heating.

Process 29

' The object compound (I-11) or its salt can be
prepared by subjecting a compound (Id) or its salt to
hyvdrelysis.

Suitable salt of the compound (I-11) may be the same
as those exemplified for the compound (I).

This hydrolysis can be carried out in substantially
the same manner as one in Process 6, and therefore the
reaction mode and reaction condition (e.g. solvént,
reaction temperature, etc.) of this reaction are to be
referred to those as explained in Process 6.

Process 30

The object compound (I-13) or its salt can be
prepared by reacting a compound (I-12) or its salt with
lower alkvlamine.

Suitable salt of the compound {I-12) may be a metal
salt as exemplified for the compound (I).

Suitable salt of the compound (I-13) may be the same
as those exemplified for the compound (I).

Suitable lower alkylamine mayv be mono or ‘di(lower
alkyl)amine such as methylamine, ethylamine, propvlamine,
isopropylamine, butylamine, tert-butvlamine,
isobutylamine, pentylamine, hexylamine, dimethylamine,
diethylamine, dipropvlamine, dibutylamine,
diisopropylamine, dipentvlamine, dihexvlamine,
N-methyvlethvlamine or the like.

This reaction is preferably carried out in the
presence of alkali metal iodide (e.g. sodium iodide, etc.)
and the like.
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The reaction is usually carried out in a solvent such
as water, tetrahvdrofuran, dioxane, N,N-dimethvlformamide
or any other solvent which does not adverselv influence
the reaction.

The reaction temperature is not critical, and the
reaction is usually carried out at ambient temperature or

under warming to heating.

The starting compounds (II), (IV) and ({XI) or salts
thereof can be prepared by the following processes.

Process A

0
1 i
R y HC R
\\ . _o8 '
g +
RZ 1~y A~X=-R "~
(XIIT {XIV)
or its salt or its salt
0 .
| 3
. HC R
\
i/ \\ - ”
— A CH_~¥Y—\ %
A\( PZ 2 \\v)<\ I

72 /
(I1)

or its salt



Process B

0]
[ 3
HC\\ R
E-V Y—X-R4
(XIV)
or its salt
Process C
0
1 3
HC R
NC-CH,~Y A-¥X-R*
{(XVI)

or its salt

H,NC —

_.51_.

9
NC—CH2~Z

(XV)

{XVI)
or its salt

A-X—R4

(IV)
" or its salt -



Process D

o : o)
R —C—CHNH2 + HOC—
1
|
Rl
(XVII) (XVIII)
or its salt or its reactive derivative

at the carboxy group
or a salt thereof

+

(XT)
or its salt

wherein Rl, R2, R3, R4

above,

, A, X and Y are each as defined

Z8 is acid residue, and
29 is acid residue.

The akove-mentioned process for preparing the
starting compounds (II), {(IV) and (XI) are explained in
detail in the following.

Process A

The compound (II) or its salt can be prepared by
reacting a compound (XIII) or its salt with a compound
(XIV) or its salt.



Suitable salt of the compound (II) may be the same as
those exemplified for the compound (I).

Suitable salt of the compound (XIII) may be an acid
additicn salt as exemplified for the compound (I).

Suitable salt of the compound (XIV) mav be a metal
salt as exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 3, and therefore the reacticn mode
and reaction condition [e.g. solvent, reaction
temperature, etc.] of this reaction are to be referred to

those explained in Process 3.

Process B

The compound (XVI) or its salt can be prepared by
reacting a compound (XIV) or its salt with a compound (XV).

Suitable salts of the compounds (XIV) and (XVI) may
be a metal salt as exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 3, and therefore the reaction mode
and reaction condition [é.g. solvent, reaction
temperature, etc.] of this reaction are to be referred to

those explain in Process 3.

Process C ,

The compound (IV) or its salt can be prepared by
reacting a compound (XVI) or its salt with hydrogen
sulfide or its salt.

Suitable salts of the compounds (IV) and (XVI) may be
a metal salt as exemplified for the compound (I).

Suitable salt of hydrogen sulfide is its alkali metal
salt [e.g. sodium hydrogen sulfide, etc.] and the like.

The reaction is usually carried out in a conventicnal
solvent such as an alcohol [e.g. methanol, ethanol, etc.],
acetone, pyvridine, aromatic hydrocarbon [e.g. benzene,
toluene, xvlene, etc.], N,N-dimethvlformamide or anv other



organic solvent which does not adversely influence the
reaction.
The reaction temperature is not critical, and the

reaction is usually carried out under cooling to heating.

Process D

The compound (XI) or its salt can be prepared by
reacting a compound (XVII) or its salt with a compound
(XVIII) or its reactive derivative at the carboxy group or
a salt thereof. _ _

Suitable salt of the compound (XI) may be the same as
those exemplified for the compound (I).

Suitable salt of the compound (XVII) may be an acid
addition salt as exemplified for the compound (I).

Suitable salts of the compound (XVIII) and its
reactive derivative at the carboxy group may be a metal
salt as exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 7, therefore the reaction mode and
condition [e.g. solvent, reaction temperature, etc.] of
this reaction are to be referred to those explained in
Process 7.

The object compounds can be purified and isolated from
the reaction mixture and converted to the desired salt in
conventional manners, 1f necessary. .

t 1s to be noted that the compound (I) and the other
compounds may include one or more stereoisomers due to
asymmetric carbon atoms, and all of such isomers and
mixture thereof are included within the scope of this
invention.

The object compound (I) or its pharmaceutically
acceptable salts thereof possess strong activities as
leukotriene and SRS-A antagchists or inhibitors, and are
useful for the treatment and/or prevention of allergy or
inflammation in human beings or animals, and more




particularly to methods for prevention and/cr treatment of
asthma, pscoriasis, hepatitis, bronchitis, gastritis,
esophagitis, pancreatitis, arthritis, nerhritis,
inflammatory bowel disease, shock [e.g. septic shock,
anaphyvlactic shock, etc.], arteriosclerosis, myocardial
infarction, cerebral vasospasm, rhinitis, conjunctivitis,
eczema, ishemic cerebral disease, chronic obstructive lung
disease, cerebral edema, adult respiratory distress
syndrome, necnatal pulmonary hypertension, Chronn's
disease, dermatitis, rheumatism, gastric ulcer, peptic
ulcer, gout and the like.

In order to illustrate the usefulness of the object
compound (I), the prharmacological test data of some
representative compounds of the compound (I) are shown in

the following.

(i) Test Method : '

(a) Crude lung membrane preparation

Male EHartly strain guinea pigs were sacrificed by
decapitation. The trachea and lung were removed and
homogenized buffer (0.25 M sucrose, 10 mM Tris-HCl pH 7.5,
0.1 mM EDTA) by using Polytoron (Kinematica). The
homogenate was centrifuged (1000 xg, 10 min) to remove
tissue clumps ané the supernatant was centrifuges (14000
Xg, 20 min) %o yield pellets. The pellets were
resuspended in buffer (5 mM Tris-HCl pH 7.5), homogenized
with a teflon homogenizer and centrifuged (14000 xg, 20
min) to vield pellets which weré referred to as crude
mémbrane fractions. The obtained pellets were stored at
-70°C until use.



(p)

H~Leukotriene D, binding to preparation memkrane
Frozen crude memﬁrane fractions were thawed and

resuspended in Medium 1 {10 mM Tris-HCl zH 7.5, 10 mM

Caclz, 10 mM MgCl

binding assayvs,

incubated with 100 pl of the membrane preparation in

5, O MM cysteine, 5 mM glycine). 1In
T -

i-Leukotriene D, (0.3 nM) and drug were

Medium 1 at 25°C for 30 minutes in a final volume cf 300
ul. Separation of receptor-bound from free 3:-I—Leukotriene
D, is achieved by immediate f£iltration through Whaitman
Gf/B filters under vacuum and washed threes times with 5 ml
of ice-cold buffer (10 mM Tris-HCLl pH 7.5). Non-specific
binding was defined as binding in the presence of 1 uM
Leukotriene D,. The radicactivity retained on rinsed
filters was determined by a liguid-scintillation counter

{Packerd TRI-CARB 4530).

{1i) Test Results

Test Compound IC. (M)
(Example No.) >0
2 3.82 x 107°
13-2) 1.78 x 1070
18 4.88 x 107°
19-2) 6.77 x 107°
51 1.38 x 1070

For therapeutic purpose, the compound (I) and a
pharmaceutically acceptable salt thereof of the present
invention can be used in a form of pharmaceutical
preparation containing one of said compounds, as an active
ingredient, in admixture with a pharmaceutically
acceptable carrier such as an organic or inocrganic solid,

semi-solid or liquid exciplient suitable £or oral,



parenteral or external {topical) administration. The
charmaceutical preparations may be capsules, tablets,
dragees, granules, suppositories, solution, lotion,
inhalant, ophthalmic preparations, collunarium,

uspension, emulsion, ¢intment, gel, cor the like.

n
[

f desired, there may be included in these preparations,

b4

auxiliarv substances, stabilizing agents, wetting or
emulsifving agents, buffers and other commonly used
additives. '

While the dosage of the compound {(I) will vary
depending upon the age and condition of the patient, an
average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg,
100 mg, 250 mg, 500 mg and 1000 mg of the compound (I) mayv
be sffective for treating the above-mentioned diseases.

In general, amounts betweeﬁ 0.1 mg/bodyv and about 1,000

mg/body may ke administered per day.

(to be continued to the next page)
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The following Preparations and Examples are given for

the purpose of illustrating this inventioen.

Preparation 1

A mixture of 2-bromomethyl-4-tert-butylthiazole (3.4
g), 2~hycdroxy-5-methoxyvbenzaldehyde (2.21 g) and potassium

carbonate (2.0 g) in acetone (25 ml) was stirred under

Fh

reflux for 7 hours. After being filtered, the filtrate
was concentrated under reduced pressure to give a crude
residue. The residue was subjected to column
chromatography on silica gel and eluted with a mixture of "’
toluene and ethyl acetate. The fracticns containing
object compound were combined and concentrated under
reduced pressure to give a syrup. The syrup was crvstal-
lized from n-hexane and filtered to give 4-tert-butvl-2-
(2-formyl-4-methoxyphenoxymethyl)thiazole (3.23 g).
mp « 79-80°C
IR (Nujol) : 3100, 1665, 1610, 1590, 1515, 1500 cm™T
NMR (CDC13, §) « 1.35 (9B, s), 3.81 (3B, s), 5.42
(24, s), 6.94 (14, s), 7.05 (1H, 4, J=9.0Hz)},
7.14 (1H, dd, J=3.0Hz an¢ 9.0Hz), 7.36 (1H, 4,
J=3.0Hz), 10.54 {1H, s)
MASS (m/z) : 305 (M), 154

Preparation 2

The following compound was obtained according to a

similar manner to that of Preparation 1.

2-(2-Formyl-4-methoxyphenoxymethyl)-4-phenvlthiazole
mp : 104-105°C

IR (Nujol) : 1680, 1610 cm t
NMR (CDCl,, &) : 3.80 (3, s), 5.48 (2, s),
7.1-7.16 (28, m), 7.3-7.47 (42, m), 7.51 (1%,

s), 7.87-7.91 (24, m)
MASS (m/z) : 325 (M'), 295, 252, 190, 174 (base)



Preparation 3

A mixture of 2-bromomethyl-4-tert-butylthiazole (1.05
g), 5-formyl-2-hydroxybenzaldehyde (0.74 g), potassium
carbonate (0.89 g) and potassium icdide (small mass) in
N,N-dimethylformamide was stirred at 50°C for 5 hours.
After being cooled, the resulting solution was poured into
ice-water and extracted with ethyl acetate. The organic
layer was washed with brine, dried over magnesium sulfate
and concentrated under reduced pressure to give a sSYyrup.
The syrup was subjected to column chromatography on silica
gel and eluted with a mixture of toluene and ethyl
acetate. The fractions containing object compound were
combined and concentrated under reduced pressure to give
4*tert—butyl—2;(2,4—diformylphenoxymethyl)thiazole (1.0

g).

o

p : 77.5-78.5°C

IR (Nujol) : 1693, 1605, 1580 cm

NMR (CDCl,, &) : 1.36 (9H, s), 5.58 (2%, s), 6.99
(1%, s), 7.32 (1¥, 4, J=8.7Hz), 8.13 (1H, d4,
J=8.7Hz and 2.2Hz), 8.37 (1H, 4, J=2.2Hz),
9.97 (1H, s), 10.58 (1H, s)

MASS (m/z) : 303 (M'), 154 (base)

1

Preparation 4

To a cooled mixture of 2—hydroxy—5—.
methoxybenzaldehyde (500.0 g), potassium carbonate (908.4
g) and potassium iodide (272.8 g) in N,N-dimethvlformamide
(2.5 ), chlorocacetonitrile (297.7 g) was added
over 8 minutes below 10°C under nitrogen. After being

ropwise

stirred at ambient temperatufe for 110 minutes, the
mixture was poured slowly into ice-water (20 1) ané
stirred for 2 hours. The precipitates were cooled by
centrifugal filtration, washed with water (1 2) 7 times
and air-dried at ambient temperature to give
2~cyanometheoxy-5~methoxybenzaldehvde (571.4 g).
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nwp : 71-72°C
IR (Nujol) : 2070, 1680, 1610, 1205, 1040 cm™t
NMR (CDC13, §) : 3.83 (3H, s), 4.88 (24, s), 7.05
(1%, 4, J0=9.0Hz), 7.18 (1H, 4d, J=3.2Hz and
- 9.0Hz), 7.38 (1H, 4, J=3.2Hz), 10.39 (1lH, s)

Preparation 5

To & solution of 2-cyanomethoxy-5-methoxybenzaldehyde
(420.0 g) in N,N-dimethylformamide (2.1 2), sodium
hvdrogenr sulfide (281.5 g) was added over 16 minutes and
stirred for 3 hours and 20 minutes below 8°C. After heing
stirred for 1 hour at 40° to 47°C, the mixture was poured
into ice-water (10.5 2) with stirring. The resulting
mixture was neutralized with 6N-agueous hydrochloric acid

and further stirred for 30 minutes. The resulting
precipitates were collected'by'filtration, washed with
water (1 2 x 5 times) and dried at 50°C under reduced
pressure to give 5-methoxy-2-benzofurancarbothioamide

(408.2 g).
mp : 163-164°C
IR [Nujol) : 3420, 3140, 1617, 1561, 1209 cm ™t
NMR (CDCl,, &) : 3.85 (3H, s), 7.01-7.10 {2H, m),

3
7.34-8.02 (4H, m)

Preparation 6
The following compound was obtained according Lo a

similar manner to that of Preparation 5.

5-Hydroxy-2-benzofurancarbothiocamide

IR (Nujol) : 3400, 3300, 3150, 1620, 1

NMR (DMSO—dG, §) : 6.93 (1H, 4&, J=8.9Hz and 2.4Ez),
7.03 (1B, &4, J=2.4Hz and 0.9Hz), 7.41 (1H, 4,
J=8.9Hz), 7.56 (1H, 4, J=0.9Hz), 9.43 (1H, s)
9.56 (1H, s), 9.88 (1lH, s)

MASS (m/z) : 193 (M)
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Preparation 7

To a being cooled solution of DL~-g-amino-e-caprolactam
(0.83 g) and triethvlamine (1.1 ml) in dichloromethane (12
ml), a solution of (S-methoxybenzofuran-Z—yl)carbonyl
chloride (1.37 g) in dichloromethane (5 ml) was acdded
dropwise below 10°C. After being stirred for 3 hours at
ambient temperature, the appeared preéipitates was
collected by filtration to give DL-c¢~(5-methoxybenzofuran-
2-yl)carbonylamino-e-caprolactam (1.20 g).

IR (Nujol) : 3600, 3400, 3200, 1660, 1590 cm -

NMR (DMSO—ds, §) + 1.61-2.0 (7H, m), 3.0-3.27 (2H,

m), 3.81 (3H, s), 4.61 (1H, dd, J=6.5Ez and

10Hz), 7.07 (1H#, 44, J=2.6Hz and 9Hz), 7.26 (1H,

d, J=2.6Hz), 7.52 (1H, s), 7.62 (1l1H, &,

J=9.0Hz), 8.0-8.1 (1H, m), 8.27 (1H, &, J=6.5Hz)
MASS (m/z) : 302 (M+), 273, 191, 175 (base)

Preparation 8
The following compound was obtained according to a

similar manner to that of Example 1.

2-Acetyl-5~methoxybenzofuran

IR (Nujol) : 1680, 1620, 1560 cm

NMR (CDCl,, 6) : 2.59 (3H, s), 3.85 (3H, s),
7.06-7.12 (2H, m), 7.43-7.54 (2E, m)

MASS (m/z) : 190 (M"), 175

1

Prevaration 9
A mixture of 2-acetyl-5-methoxvbenzefuran (1.23 g)

and cupric bromide (2.74 g) in methanol (10 ml) was
stirred under reflux for 4 hours. The resulting mixture

[¢]

was filtered and the filtrate was evaporated. To th
resultant, water was added and the mixture was extracted
with toluene. The organic layer was washed with brine,

" dried over magnesium sulfate and concentrated under
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reduced pressure to give 2-bromcacetyl-5-
methoxybenzofuran (1.66 g).
NMR (CDClB, §) : 3.86 (3H, s), 4.54 (2H, s),
7.08~7.23 (2H, m), 7.48 (1H, &, J=8.8Hz), 7.58
(172, 4, J=0.9Ez)

Prevaration 10
The following compound was obtained according to a

similar manner to that of Example 4.

5-Hydroxy-2-benzofurancarbothioamide

IR (Nujol) : 3400, 3300, 3150, 1620, 1570 cm™t

NMR (DMSO—dG, §) : 6.93 (1H, dd, J=8.9Hz and 2.4HEz),
7.03 (14, 44, J=2.4Hz and 0.9Hz), 7.41 (1lH, d,
J=8.98z), 7.56 (1H, d, J=0.9Hz), 9.43 (1H, s),
9.56 (1H, s), 9.88 (1H, s)

MASS (m/z) : 193 (MT)

Preparation 11

A solution of ethyl 2-bromomethylbenzoate (1.00 g) in
tetrahydrofuran (10.0 ml) and triphenylphosphine (1.21 g)
was heated under reflux for 8 hours. After being cooled,
the resulting precipitates were collected by filtration
and washed with tetrahydrofuran to give
2-ethoxycarbonylbenzyltriphenyvlphosphonium bromide (1.17

g).

mp : 195-205°C

-1
IR (Nujel) : 1697, 1265, 1110 cm ~
NMR (DMSO—da, ) : 1.08 (3H, t, J=7.1Hz), 3.88 (23,

g, J=7.1H2), 5.53 (2HE, 4, J=15.5Hz), 7.25-7.34
(1H, m), 7.51-7.60 (8H, m), 7.68-7.78 (6H, m),
7.88-7.95 (4H, m)

MASS (m/z) : 425
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Example 1 _
A mixture of 4-tert-butyl-2-(2~-formyl-4-
methoxyvphenoxyvmethyl)thiazole (3.23 g) and acetic
anhydride (3.2 ml) in xylene (30 ml) was stirred at 140°C
for 14 hours. fter being cooled, the resulting mixture
was concentrated to give a syrup. The syvrup was subjected
to column chromatography on silica gel and eluted with
toluene. The fractions containing object compound were
combined and concentrated under reduced pressure to give
4~tert-butyl-2-(5-methoxybenzofuran-2~yl)thiazole (2.40

g).
mp : 80-8l°C
IR (Nujol) : 3150, 1625, 1590, 1500 cm ™
NMR (CDCl,, é) : 1.41 (9H, s), 3.85 (3, s), 6.94
(18, 4d, J=2.6Hz and 8.9Hz), 6.96 (14, s), 7.05
(1H, d, J=2.6Hz), 7.28 (1H, 4, J=0.8Hz), 7.43
(18, &, J=8.9Hz)
MASS (m/z) : 287 (M7), 272, 152
Example 2

The following compound was obtained acccrding to a
similar manner to that of Example 1.

2—(5—Methoxybenzofuran—2-yl)—4—phenylthiazole

mp : 109-110°C .

IR (Nujol) : 1610, 1585 cm™ ™

NMR (CDCl3, §) : 3.86 (3H, s), 6.97 (1H¥, 4d, J=2.6Hz
and 9.0Hz), 7.09 (18, 4, J=2.6Ez), 7.32-7.50
(5%, m), 7.52 (1, s), 7.95-8.01 (2H, m)

MASS (m/z) : 307 (MY, base), 264, 236

Example 3

A mixture of 4-tert-butyl-2-(2,4-
diformylphenoxymethyvl)thiazole (0.95 g) and acetic
anhydride (12.9 ml) in dried xvlene (100 ml) was stirred
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at 130°C for 27 hours. After being cooled, the resulting
mixture was concentrated in reduced pressure to give a
residue. The residue was crystallized with diisoprcpyvl
ether. The resulting crystals were collected by
filtration and washed with diisopropyl ether to give
4-tert-butyl-2-(5-formylbenzofuran-2-yl)thiazole (11.01
g).
mp : 83~84°C
IR {(Nujol) : 3100, 1700, 1590, 1500 cm
NMR (CDC13, §) :+ 1.41 (9%, s), 7.04 (1H, s), 7.43
(1H, s), 7.66 (14, 4, J=8.7Hz), 7.81 (1H, 44,
J=2.2Hz and 8.7Hz), 8.16 (1H, 4, J=2.2Hz), 10.07
(1H, s) '
MASS (m/z) : 285 (M), 270 (base), 243

1

Example 4
To a cooled solution of 4-tert-butyvl-2-(5-
methoxybenzofuran-2-yl)thiazole (1.0 g) in dichloromethane
(10 ml), 1M sclution of koron tribromide in
dichloromethane (7 ml) was added dropwise at 5°C. After
being stirred for 3 hours, the resulting solution was
poured into a mixture of ice and aqueous sodium hydrogéen
carbonate. The resulting precipitates were collected by
filtration and dissolved in a mixture of tetrahydrofuran
and water. The solution was concentrated to give crystais
of 4-tert-butyl-2-(5-hydroxybenzofuran-2-yl)thiazole (0.91
g).
mp : 1738-180°C _
IR (Nujol) : 2600, 1610, 1585, 1510 cm *
NMR (CDC13, §) : 1.41 (9H, s), 6.86 (1H, dd, J=2.5Hz
and 8.8Hz), 6.97 (1H, s), 7.01 (1B, 4, J=2.5Hz),
7.26 (1¥, 4, J=1.4Hz), 7.37 (1H, d, J=8.8Ez)
MASS (m/z) : 273 (mM'), 258
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Example S

The following compounds were obtained.according to a

similar manner to that of Example 4.

1)

2)

3)

4)

2-(5~-Hydrexvbenzofuran-2-vl)-4-phenvlthiazole

mp : 190-210°C

IR (Nujol) : 3550, 1575 em_

NMR (DMSO—da, 8) + 6.89 (1H, d4d, J=2.5Hz and 9.0Hz),
7.05 (1#2, 4, J=2.5Hz), 7.36-7.54 (5H, m),
8.04-8.07 (2H, m), 8.28 (1H, s), 9.42 (1lE, s)

MASS (m/z) : 293 (M"), 134 (base)

1

2-{5-Hydroxybenzofuran 2-yl)~-4-methvlthiazole

mp : 247-248°C

IR (Nujol) : 3125, 1579, 1215, 789 cm -

NMR (DMSO~d6, §) + 2.44 (3H, s), 6.84 (1H, &4,
J=2.5Hz and 8.8Ez), 7.00 (1H, &, J=2.5Hz), 7.37
(1H, s), 7.44 (1H, s), 7.46 (1, &, J=8.8Hz),
9.38 (1H, s)

MASS (m/z) : 231 (M', base), 159, 72

2~(5-"ydroxybenzofuran~2-yl)-4-

triflucromethylthiazole

mp : 235-236°C

IR (Nujol) : 3230, 1620, 1580, 1540, 1485 cm

NMR (DMSO-d., &) : 6.91 (1H, ad, J=2.4Hz and 8.9Ez),
7.03 (1H, d, J=2.4Hz), 7.52 (1B, &, J=8.9Hz),
7.60 (1H, s), 8.62 (1H, s), 9.67 (1H, s)

MASS (m/z) : 285 (M', base), 228, 159

1

2-(5-Hydroxybenzolb]thiophen-2-yl)~-4-tert-
butylthiazol

mp : 140-142°C

IR (Nujol) : 3100 (bxr), 15

95, 1520, 1500 1400,
1330, 1225, 12 -1



5)

6)

7)

IR (Nujol) : 3150, 1590, 1560 cm
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NMR (CDCl ¢) : 1.39 (9H, s), 5.6-5.8 (1H, br),

3
/=

7.19 (1§, 4, J=2.5Hz), 7.60 (1H, s), 7.64 (1H,
d, J=8.7Hz)

MASS (m/z) : 289 (M), 274 (base), 247

4~(Adamantan-1-yl)-2-(5-hydroxybenzofuran-2-yl)-

thiazole

1

NMR (DMSO—d6, é) :+ 1.7-1.8 (6H, m), 1.97-2.05 (9H,
m), 6.86 (1H, dd, J=2.5Hz and 8.8Hz), 7.02 (1H,
d, J=2.5Ez), 7.36 (1H, s), 7.38 (1H, s), 7.48
(1H, 4, J=8.8Hz), 7.05 (1lH, br)

MASS (m/z) : 351 (M', base), 294, 282

2~(5-Hydroxybenzofuran-2-vl)-4,5,6,7~

tetrahydrobenzothiazole

mp : >290°C

IR (Nujol) : 3150, 2700, 1610, 1580, 1545 cm >

NMR (DMSO—d6, §) + 1.65-2.0 (4H, m), 2.7-3.0 (4H,
m), 6.82 {(1H, &, J=9Hz), 6.98 (1H, br s), 7.30
(1H, br s), 7.42 (1H, 4, J=9Kz), 9.4 (1lH, br s)

MASS (m/z) : 271 (M', base), 243, 238

4-Cyclobutyl-2-(5~hydroxybenzofuran-2-vl)thiazole

IR (Nujol) : 3250, 1615, 1580, 1515 cm -

NMR (DMSO-d., 6) : 1.87-2.36 (6H, m), 3.70 (1H,
sext, J=8.3Hz), 6.85 (1H, dd, J=2.5Hz and
8.9Hz), 7.01 (1E, d, J=2.5Hz), 7.39 (1, d,
J=0.7Hz), 7.47 (1H, &, J=8.9Hz), 7.49 (1H, s),
9.38 (1H, s)

MASS (m/z) : 271 (M"), 243 (base), 159

2-(5-Hvdroxyvbenzofuran-2-yl)-4-(2-thienvl)thiazole
IR (Nujol) : 3300, 1590, 1570 cm >



9)

10)

11)

12)
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NMR (DMSO-d,, §) : 6.89 (1H, dd, J=2.6Hz and 9.0Hz),
7.10 (14, 4, J=2.6Hz), 7.15-7.7 (&H, m), 8.19
{1H, br)

MASS (m/z) : 299 (M, base), 218, 140

2—(5—Hydroxyben20furan—2—yl)—4~(2—pyridyl)thiazole

mp : 210-212°C

IR (Nujol) : 3400, 1615, 1590, 1570 cm

NMR (DMSO-d., &) : 6.88 (1H, &4, J=2.5Hz and 9Ez),
7.05 (1H, 4, J=2.5Hz), 7.35-7.45 (1, m), 7.52
(13, 4, J=9Hz), 7.54 (1H, s), 7.97 (1H, 4k,
J=1.6Hz and 7.8Hz), 8.18 (1, 4, J=7.8Hz), 8.42
(1H, s), 8.67 (1H, 4, J=7.88z), 9.48 (1H, s)

MASS (m/z) : 294 (M'), 135 (base)

1

8~Acetyl-2~(5-hydroxybhenzofuran-2-yl)-4,5,6,7-

tetrahvdro-8E-thiazolol5,4~-blazepine

mp s 222-223°C

IR (Neat) : 2900, 1660, 1580, 1550 cm *

NMR (CDC13, §) «+ 1.72-2.05 (4H, m), 2.18 (s) and
2.34 (s)(3H), 3.0-3.05 (2H, m), 3.6-4.0 (25, m),
6.86 (dd) and 6.91 (dd)(1H, J=2.6Hz and 9.CHz),
7.02 (d) and 7.04 (d)(1H, J=2.6Hz), 7.11 (s) and
7.22 (s}{1®), 7.35 (&) and 7.38 (4)(1H, J=9.0Hz)

MASS (m/z) : 328 (M'), 286, 177

4-(5~-Hydroxybenzofuran-2-yl)-2-tert~butylthiazole

hydrobromide
IR (Nujol) : 3300, 1620, 1600 cm +
NMR (CDCl,, &) : 1.50 (9, s), 6.79 (1E, dd, J=8.7Hz

ané 2.6Hz), 7.00 (1M, 4, J=2.6Hz), 7.12 (1H, s),
7.33 (14, &, J=8.7Hz), 7.52 (1lH, s)
MASS (m/z) : 273 (M), 258

2-(5-Hydroxybenzofuran-2-yl)-5-isopropylthiazole
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NMR (DMSO-d., &) : 1.34 (6H, d, J=6.7Hz), 3.30
sep, J=6.7Hz), 6.84 (1lH, dd, J=8.8Hz and 2
7.01 (1H, d, J=2.5Hz), 7.37 (1H, s), 7.45 (1id,
d, J=8.8Hz), 7.74 (1lH, s)

Example 6
To a cooled solution of 4-tert-butyl-2-(5-
hydroxybenzofuran-2-yl)thiazole (0.8 g) in tetrahydrofuran
(16 ml), sodium hydride ((60% in mineral oil) 0.152 g) was
added below 10°C. After being stirred for 30 minutes,
a,c'-dichloroxylene (2.05 g) was added to the mixture.
After subsequently being stirred at ambient temperature
for 30 minutes, the mixture was refluxed for 9.5 hours.
After the solvent was removed under reduced pressure, the
residue was subjected to column chromatography on silica
gel (25 g) and eluted with a mixture of n-~hexane and
toluene (1:1). The fractions containing object compound
were combined and concentrated under reduced pressure to
give an oil of 4-tert-butyl-2-[5-(2~chloromethylphenyl-
methoxy)benzofuran-2-yllthiazole (0.9 g).
IR (Neat) : 1610, 1590, 1500 cm ™
NMR (CDC13, §) : 1.41 (SH, s), 4.75 (2H, s), 5.23
(2H, s), 6.96 (1H, s), 7.02 (1lH, &4, J=2.6Hz and
8.9Hz), 7.15-7.18 (1H, m), 7.28 (1, s),
7.33-7.48 (5H, m)
MASS (m/z) : 411 (M+), 377, 287, 272, 139 (base)

Example 7
The following compounds were obtained according to a

-~

similar manner to that of Example 6.

=

2-[5~(2~-Chloromethylphenylmethoxy)benzofuran-2-vl]-
4-phenylthiazole

mp : 132-134°C

IR (Nujol) : 1610, 1590 cm -



2)

3)

4)

NMR (CDCl,, §) : 4.76 (2H, s), 5.25 (25, s), 7.06
(1H, dd, J=2.6Hz and 9.0Hz), 7.21 (1, 4,
J=2.6Hz), 7.33-7.53 (9H, m), 7.59 (1H, s),
7.96-8.01 (28, m)

MASS (m/z) : 431 (M), 397, 293, 264, 139, 105

2—[5—(2~Chloromethylphenylmethoxy)benzofuran—2—yl]—
~isopropylthiazole '

mp : 88-90°C

IR (Nujol) : 1585, 1203, 834 cm

NMR (CDC13, é¢) = 1.37 (6H, d, J=6.9Hz), 3.21 (1%,
sep, J=6.9Hz), 4.75 (2H, s), 5.24 (2H, s), 6.95
(1%, 4, J=0.9Hz), 7.03 (1H, &4, J=2.6Hz and
9.08z), 7.18 (1H, &, J=2.6Hz), 7.28 (1lH, 4,
J=0.8Hz), 7.34-7.51 (5H, m)

MASS (m/z) : 397, 364, 259, 105 (base)

1

2~-[5-(2-Chloromethylphenylmethoxy)benzofuran-2-yl]-4~

methylthiazole

mp : 127°C

IR (Nujol) : 1589, 1204, 838 cm *

NMR (CDCl,, &) : 2.54 (3H, s), 4.75 (2H, s), 5.24
(2H, s), 6.95 (1H, 4, J=0.9Hz), 7.04 (1H, 44,
J=2.8Hz and 9.0Hz), 7.19 (1H, &, J=2.5Hz), 7.27
(1H, d, J=0.7Hz), 7.35-7.54 (5H, m)

MASS (m/z) : 369, 335, 231, 174, 129

2-[5-(2~Chloromethylphenylmethoxy)benzofuran-2-vl]}-4-

4~(4-methoxy)phenylthiazole

mp : 143-145°C

IR (Nujol) : 1610, 1584, 1246, 1195, 1021, 774

NMR (CDC13, §) : 3.86 (3K, s), 4.76 (2H, s), 5.2
(24, s), 6.98 (iH, 4, J=8.8Hz), 7.05 (1H, a&d,
J=2.6Hz and 9.0Hz), 7.20 (1H, &, J=2.6Hz),
7.35-7.54 (8%, m), 7.92 (2H, &, J=8.8Hz)

-1
cm

U



6)

7)

8)
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MASS (m/z) : 461 (MT), 427, 337, 105 (base)

2-[5-(2-Chloromethylphenylmethoxy)benzofuran-2-yl]-4-~

trifluoromethylthiazole

IR (Nujol) : 3130, 1590, 1525 cm

NMR (CDCl,, 8) = 4.75 (2H, s), 5.24 (24, s), 7.09
(14, dd4, J=2.6Hz and 8.9Hz), 7.21 (1H, &
J=2.6Hz), 7.25-7.5 (6H, m), 7.79 (1, s)

MASS (m/z) : 423, 387, 370, 358, 234, 13% (base)

1

4

2-[5~(2-Chloromethylphenvlmethoxy)benzo[blthiophen-

2-vl]-4-tert-butylthiazole

IR (Neat) : 1600, 1490, 1440, 1410, 1200 cm“l

NMR (CDCl,, §) : 1.39 (9H, s), 4.75 (2K, s), 5.26
(24, s), 6.88 (1H, s), 7.09 (1®, d4d, J=2.5Ez and
8.7Hz), 7.3-7.7 {(5H, m), 7.67 (1H, s), 7.70 (1H,
d, J=8.7Hz)

MASS (m/z) : 427 (M7), 391, 374, 288, 250, 139 (base)

4-(Adamantan-1-yl)=2-[{5-(2~chloromethylohenyl-

methoxy)benzofuran~2-yllthiazole

IR (Nujol) : 1615, 1590, 1490 cm -

NMR (CDC13, §) ; 1.75~1.80 (6H, m), 2.0-2.2 (9%, m),
4.76 (24, s), 5.24 (2H, s), 6.92 (1H, s), 7.03
(18, dd, J=2.6Hz and 9.0Hz), 7.30 (1, s),
7.34-7.53 (6H, m)

MASS (m/z) : 489 (M'), 453, 351, 294, 105 (base)

2-[{5~(2-Chlorcomethylphenylmethoxy)benzofuran-2-v1l]-

4,5,6,7~tetrahydrobenzothiazole

mp : 131-132°C

IR (Nujol) : 1615, 1585, 1540 cm

NMR (CDC13, §) : 1.8-2.0 (4H, m), 2.8-3.0 (4E, m),
4.75 (24, s), 5.24 (24, s), 7.02 (1H, d4dd,
J=2.6Hz and 9.0Hz), 7.17 (1H, 4, J=2.6Hz), 7.22

1



9)

10)

1)

129

- 71 -

(1H, s), 7.35-7.54 (SH, m)
MASS (m/z) : 409 (MT), 374, 270, 214, 139, 105 (base)

4~Cyclobutyl-2-[5-(2-chloromethylphenylmethoxy) -~

benzofuran~-2~yllthiazole

mp : 82-83°C '

TR (Nujol) : 3150, 1615, 1585 cm '

NMR (CDClB, 6)_: 1.91-2.44 (62, m), 3.76 (1lH, sext,
J=8.3Hz), 4.75 (2H, s), 5.23 (24, s), 6.98 (1H,
s), 7.01 (1B, dd, J=2.6Hz and 9.0Hz), 7.18 (1H,
d, J=2.6Hz), 7.28 (1H, s), 7.31-7.51 (5H, m)

MASS (m/z) : 409 (M+),l381, 373, 345, 243, 1338 (base)

2-[5-({2-Chloromethvliphenvimethoxy)benzofuran-2-yll-4-

(2-thienyvl)thiazole

mp : 88-89°C

IR (Nujol) : 1585, 1550 cm

NMR (CDC13, §) : 4.76 (2H, s), 5.24 (2EH, s),
7.07-7.11 (2H, m), 7.20 (1, 4, J=2.5Hz), 7.40
(12, m), 7.31-7.54 (7H, m)

MASS (m/z) : 437(M7), 401, 313 (base), 140

1

2-[5~{2-Chloromethylphenylmethoxy)benzofuran-2-vl]-4-
(2-pyridvl)thiazole

IR (Nujol) : 1590 cm™t

NMR (DMSO-d., &) : 4.94 (2H, s), 5.33 (28, s), 7.16
(1H, dd, J=2.6Hz and 9.0Hz), 7.35-7.60 (6H, m),
7.63 (1H, s), 7.68 (1H, 4, J=9.0Hz), 7.96 (1H,

dt, J=1.8Hz and 7.6Hz), 8.18 (1H, &, J=7.6Hz),
8.44 (18, s), 8.66~8.68 (1lH, m)

MASS (m/z) : 432 (M), 396, 294

2-[5~-{2~Chloromethylphenylmethoxy)benzofuran-2-v1j-4-
neopentylthiazole
IR (Neat) : 1610, 1584, 1190, 1018, 800, 728 cm"l



- 72 -

NMR (CDCl,, §) : 1.00 (9H, s), 2.76 (2H, s), 4.76
(24, s), 5.24 (24, s), 6.95 (1K, s), 7.03 (1H,
dd, J=2.6Hz and 3.9Hz), 7.18 (1H, 4, J=2.6Hz),
7.23-7.54 (6H, m)

MASS (m/z) : 425, 389, 287, 231, 153, 105 (base)

13) 2—[5—(2—Ch1oromethylpﬁenylmethoxyjbenzofuran~2—yl]~4—

cyclopropylthiazole

IR (Neat) : 3100, 1610, 1590, 1520 cm™*

NMR (CDC13, §) + 0.93-1.06 (4H, m), 2.08-2.21 (1H,
m), 4.76 (22, s), 5.24 (2H, s), 6.88 (1lH, s),
7.03 (1H, &4, J=8.9Hz and 2.6Hz), 7.14-7.57 (5H,
m), 7.18 (1, dd, J=2.6Hz and 0.7H3z), 7.28 (11,
d, J=0.7H2z)

MASS (m/z) : 395 (MT), 257, 256

14) 8-Acetyl~2-[5-(2~chloromethylphenylmethoxy)-
benzofuran-2-vl]-4,5,6,7-tetrahydro~8H~-thiazolo-
[5,4-blazepine
mp : 98-99°C
IR (Nujol) : 1850, 1610, 1515 cm
NMR (CDQlB, §) :+ 1.72-2.17 (4H, m), 2.17 (s) and
2.33 (s)(3H), 2.99-3.09 (2H, m), 3.72-3.85 (2E,
m), 4.75 (2H, s), 5.42 (2", s), 7.03-7.54 (8H,
m)

MASS {m/z) : 466 (M+, base), 430, 424, 388, 327

1

4-[5~-(2~Chloromethvlphenvlmethoxy)benzofuran-2-yl]l-2-

t—
wm
~

tert-butyvlthiazole

IR (Neat) : 3140, 1610, 1600 cm”

NMR (CDCl,, §) : 1.50 (9H, s), 4.76 (2H, s), 5.23
(24, s), 6.97 (1H, dd, J=8.9Hz and 2.6Hz),
7.13-7.54 (74, m), 7.52 (1H, s)

MASS (m/z) : 411 (M), 375, 272

1



16)

17)

18)

19)
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4~ {N-Acetyl-tert-butylaminomethyl)-2-[5-{2~

chloromethylphenylmethoxy)benzofuran-2-yllthiazole

IR (Neat) : 3100, 1650, 1590 em™®

NMR (CDC13, §) : 1.50 (94, s), 2.18 (3H, s), 4.76
148, s), 5.25 (28, sg), 7.03~7.50 (9H, m)

MASS (m/z) : 482 (M)

2-[5-(2-Chloromethylphenvlmethoxv)benzofuran~2-yl]-

4-hexvlthiazole

IR (Nujol) : 1610, 1590, 1510 cm

NMR (CDClB, 6) : 0.90 (3H, t, J=6.5Hz), 1.35 (64,
m), 1.77 (2H, m), 2.85 (2K, &, J=7.7Hz), 4.76
(24, s), 5.24 (2H, s), 6.95 (1H, s), 7.04 (1H,
a4d, J=8.9Hz and 2.6Hz), 7.18 (1H, 44, J=2.6Hz
and 0.8Hz), 7.29 (1H, 4, J=0.8Hz), 7.33-7.5
(5H, m)

MASS (m/s) : 439 (M)

1

I

o

2-15-(2~Chloromethylphenylmethoxy)benzoiuran-2-yl}~4-

pentylthiazole

IR (Nujol) : 1610, 1580, 1510 cm ©

NMR (CDCl,, §) : 0.92 (3H, t, J=7.0Hz), 1.35-1.43
(48, m), 1.77 (2K, m), 2.85 (2H, t, J=7.7Hz),
4.76 (2H, s), 5.24 (24, s), 6.94 (14, s), 7.04
(1H, dd, J=8.9Hz and 2.6Hz), 7.18 (1lH, 44,
J=2.6Hz and 0.8Hz), 7.28 (1H, &, J=0.8Hz),
7.34-7.52 (5H, m)

MASS (m/z) : 425 (MT)

2-{5-(2~Chloromethvlphenylmethoxy)benzofuran-2-y13-5-

isoprepvlthiazole

mp : 87-90°C

IR (Nujol) : 1583, 1204, 835, 797 cm *

NMR (CDCl,, &) : 1.40 (6H, d, J=6.8Hz), 3.27 (1H,
sep, J=6.8Hz), 4.75 (2H, s), 5.24 (2H, s), 7.03
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(18, dd, J=2.6Hz and 9.0Hz), 7.19 (1H, 4,
J=2.6Hz), 7.23 (1H, d, J=0.9Hz), 7.34-7.54 (5%,
m), 7.59 (1l¥, d, J=0.9Hz)

MASS (m/z) : 396 (M), 363, 105 (base)

Example 8

To a cooled solution of 4-tert-butyl
2-(5-~hydroxybenzofuran-2-yl)thiazole (0.33 g) in
-N,N—dimethylformamide {5 ml), sodium hydride ((60% in
mineral oil) 55 mg) was added below 10°C. After being
stirred for 10 minutes, 3-bromomethylbenzonitrile (0.26 g)
was added to the mixture. After being stirred at ambient
temperature for 2 hours, the resulting mixture was poured
into ice-water and extracted with ethyl acetate. The
organic layer was washed with brine, dried over magnesium
sulfate, and concentrated under reduced pressure to give a
syrup. The syrup was crystallized with diisopropyl ether
and filtered to give crystals of 4-tert-butyl-2~[5~(3~
cyanophenylmethoxy)benzofuran~-2-yl]lthiazole (0.38 g).
mp : 104-~106°C
IR (Nujol) : 2250, 1590 cm
NMR (CDC13, §) :+ 1.41 (94, s), 5.13 (2H, s), 6.98
{1H, s), 7.02 {1H, dd, J=2.6Hz and 9.0Ez), 7.11
(18, 4, J=2.6Hz), 7.34 (1H, s), 7.46 (1H, &,
J=9.0Hz), 7.53 (1lH, &, J=7.4Ez), 7.51-7.72 (2H,
m), 7.79 (1H, s)
MASS (m/z) : 388 (M', base), 272

1

Example 9
The following compounds were obtained according tc a

similar manner to that of Example 8.

1) 4-tert-Butyl-2-[5~-(2~methoxvcarbonyvlphenylmethoxy) -
benzofuran~-2-yllithiazole
mp : 90-90.5°C




- 75 -

IR (Nujol) : 1720, 1610, 1590 cm *

NMR (CDCl3, §) + 1.41 (9H, s), 3.91 (3H, s), 5.54
(24, s), 6.96 (1H, s), 7.05 (1H, d&d, J=2.6Hz and
9.08z), 7.14 (14, 4, J=2.6Hz), 7.25 (1H, s),
7.36 (18, t, J=7.7Hz), 7.45 (1lH, 4, J=9.0Hz),
7.57 (13, dt, J=1.3Hz and 7.7Hz), 7.80 (1H, 4,

. J=7.75z), 8.03 (1H, 44, J=1.3Hz and 7.7Hz)

MASS (m/z) : 421 (M'), 149 (base)

2) 4~tert~Butyl-2~[5~(3~-methoxycarbonylphenylmethoxy) -
benzofuran-2-yllthiazole

mp : 86.5-87.0°C

IR (Nujol) : 1725, 1620, 1590 cm *

NMR (CDCl3, §) : 1.41 (9H, s}, 3.93 (3H, s), 5.15
(2H, s), 6.97 (1H, s), 7.03 (1H, &4, J=2.6Hz and
9.0Hz), 7.13 (1H, 4, J=2.6Hz), 7.31 (1H, s),
7.40-7.47 (1H, m), 7.49 (14, &, J=8.0Hz), 7.67
(1H, 4 like, J=7.8Hz), 8.01 (1H, 4, J=7.8Hz),
8.14 (1%, s)

MASS (m/z) : 421 (M7), 272, 149

Example 10
A mixture of 4-tert-butyl-2-[5-{(2-chloromethylphenyl-

methoxy)benzofuran-~2-yllthiazole (0.8 g), potassium
cyanide (0.25 g) and Adcgen 464 (({Aldrich phase transfer)
one drop) in a mixture of toluene (8 ml) and water (8 ml)
was stirred under reflux for 4 hours. After being cooled,
the organic layer was separated, washed with brine, dried
over magnesium sulfate and concentrated in reduced
pressure. The resulting residue was subjected to column
chromatography on silica gel and eluted with toluene. The
fractions containing object compound were combined and
concentrated under reduced pressure to give an oil of

" 4~tert-butyl-2-[5-(2~-cyanomethylphenylmethoxy) -
benzofuran-2-yllthiazole (0.67 gJ).
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TR (Neat) : 2250, 1610, 1590, 1500 cm +

NMR (CDCl,, &) : 1.41 (9H, s), 3.89 (2H, s), 5.10
(2H, s), 6.97 (1iH, s), 7.01 (1H, 44, J=2.6Ez and
9.0Hz), 7.15 (1E, &, J=2.6Hz), 7.28 (1H, 4,
J=1.0Hz), 7.35-7.54 (5H, m)

MASS (m/z) : 402 (M), 273, 258 (base)

Example 11

The following compounds were obtained according to a

similar manner to that of Example 10.

1)

2)

3)

2-[5~(2~-Cyanomethylphenylmethoxy}benzofuran-2-ylj-4-

phenylthiazole

mp : 146-148°C

IR (Nujol) : 3150, 2260, 1610, 1590 cm *

MMR (CDCly, §) : 3.90 (2H, s), 5.12 (2K, s), 7.04
(1H, dd, J=2.6Hz and 9.0Hz), 7.19 (1H, 4,
J=2.6Hz), 7.04 (1H, s), 7.54 (1H, s), 7.33-7.50
(84, m), 7.9-8.01 (2H, m)

MASS (m/z) : 422 (M%), 395, 293, 264

2~[5-(2~Cyanomethylphenylimethoxy)}benzofuran-2~-yl]-4-

isopropyvlthiazole

mp : 89~390°C '

IR (Nujol) : 2250, 1586, 1193, 740 cm™*

NMR (CDCl3, §) + 1.37 (6H, &, J=6.9Hz), 3.21 (1H,
sep, J=6.9Hz), 3.90 (2H, s), 5.11 (2H, s), 6.96
({18, 4, J=0.8Hz), 7.01 (13, 44, J=2.6Hz and
9.0Hz), 7.16 (1H, 4, J=2.5Hz), 7.29 (1H, 4,
J=0.7Hz), 7.37-7.54 (SH, m)

MASS (m/z) : 388, 258, 130 (base)

2-[5-(2~Cyanomethylphenylmethoxy)benzofuran-2-yll-~4-
methylthiazole
mp : 127-129°C
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IR (Nujol) : 2250, 1585, 1194, 820 cm *

NMR (CDC13, §) : 2.54 (3H, s), 3.90 (24, s), 5.11
(2H, s), 6.96 (14, 4, J=0.9Hz), 7.02 (1H, dd,
J=2.6dz and 8.9Hz), 7.17 (1H, 4, J=2.54z), 7.27
(1H, 4, J=0.8Hz), 7.34-7.54 (5H, m)

MASS (m/z) : 360, 310, 282, 254, 231 (base), 130

2—[5—(2—Cyanomethylphenylmethoxy)benzofuran~2~yl]—4—

(4~-methoxy)phenylthiazole

mp : 145-146°C

IR (Nujol) : 2250, 1610, 1580, 1248, 1150, 1022,

746 cm™*

NMR (CDC13, §) : 3.86 (3H, s), 3.90 (2H, s), 5.12
(28, s), 6.95-7.06 (3H, m), 7.19 (1H, 4, _
J=2.4Hz), 7.33-7.55 (7H, m), 7.88-7.94 (2H, m)

MASS (m/z) : 452 (M), 337 (base), 323

4~ (Adamantan-1-yl)-~-2~[5-(2~-cyanomethylphenvlmethoxy) ~

benzofuran-2-yllthiazole ,

IR (Neat) : 3150, 3050, 2250, 1610, 1590 cm

NMR (CDC13; §) + 1.75-1.80 (6H, m), 2.0-2.2 (9H, m),
3.90 (2H, s), 5.11 (2H, s), 6.93 (1l¥, s), 7.01
(1H, 4d, J=2.6Hz and 9.0Hz), 7.16 (1H, 4,
J=2.6Hz), 7.32 (1H, s), 7.36-7.54 (5H, m)

MASS (m/z) : 480 (M', base), 350, 322, 294, 130

1

2-[5~(2~Cyanomethyvlphenylmethoxy)benzofuran-2-yl]l-

4,5,6,7~tetrahydrobenzothiazole

mp : 162~163°C

IR (Nujol) : 2250, 1615, 1600, 1580, 1533 cm *

NMR (CDC13, 6) : 1.89-2.07 (44, m), 2.84-2.88 (4H,
m), 3.89 (2H, s), 5.10 (2E, s), 6.99 (1H, cd,
J=2.6Hz &nd 9.0Hz)}, 7.15 (1H, &, J=2.6Hz), 7.20
(14, 4, J=0.7Hz), 7.33-7.54 (5H, m)

MASS (m/z) : 400 (M, base), 270, 242, 130



7)

8)

9)

10)
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4~-Cyclobutyl-2~[5-(2~-cyancmethvlphenylmethoxy) -

benzofuran-2-yvl]thiazole

IR (Neat) : 2250, 1610, 1585, 1500 cm =+

NMR (CDCl,, &) : 1.92-2.44 (8H, m), 3.76 (1H, sext,
J=8.3Hz), 3.89 (2H, s), 5.11 (2H, s), 7.00 (1K,
s), 7.01 (1H, dd, J=2.6Hz and 9.0Hz), 7.18 (1H, d,
J=2.6Hz), 7.30 (1K, &, J=0.7Hz), 7.2-7.5 (S5H, m)

MASS (m/z) : 400 (M7), 372, 270, 242, 214

2—[5—(2wCyanomethylphenylmethoxy)benzbfuran*2—yl]44—

(2~thienvl)thiazole

mp : 113-115°C

IR (Nujol) : 2250, 1610, 1590, 1550 cm”

NMR (CDC13, §) + 3.90 (2H, s), 5.22 (2H, s), 7.04
(14, d&d, J=2.6Hz and 9.0Hz), 7.06-7.11 (1lE, m),
7.18 (1H, &, J=2.6Hz), 7.33 (1H, dd, J=1.1Hz and
5.08z), 7.39 (14, m), 7.38~7.54 (6H, m)

MASS (m/z) : 428 (M'), 313, 299, 149, 91

1

8-Acetvl-2~[{5-(2-cyanomethylphenylmethoxy)benzofuran-

2-y11-4,5,6,7~tetrahvdro-8H-thiazolo[5,4~blazepine

IR (Neat) : 2900, 1670, 1615, 1580 cm™*

NMR (CDC13, §) : 1.72-2.04 (4B, m), 2.17 (s) and
2.33 (s)(3H), 2.97-3.07 (28, m), 3.7-3.9 (2§,
m), 3.90 (2H, s), 5.11 (28, s), 7.00 (dd) and
7.03 (éd){1H, J=2.86Hz and 9.0Ez), 7.15 {(4d) and
7.18 (d)(1H, J=2.6Hz), 7.34 (1H, s), 7.40-7.54
(58, m)

MASS (m/z) : 457 (MT, base), 415, 342, 328, 2856, 257

2-[5~-{2~Cyanomethylphenvlmethoxy)benzofuran-2-yl]}~5-
isopropyvlthiazole

mp : 113-116°C

IR (Nujol) : 2250, 1580, 1202, 840, 747 cm =

NMR (CDC13, §) + 1.40 (6H, d, J=6.8Hz), 3.28 (1lH,
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sep, J=6.8Hz), 3.89 (2H, s), 5.1
(1H, dd, J=2.6Hz and 9.0Hz), 7
J=2.5Hz), 7.23 (1#, 4, J=0.9Hz
m), 7.60 (1H, d, J=0.9Hz)

MASS (m/z) : 388 (M), 258, 130 (base)

1 (28, s), 7.01
17 (1%, 4,
), 7-34—7.55 (SH,

)‘14

Example 12 .

A mixture of 4-tert-butyl-2-[5-(2-
cyanomethylphenylmethoxy)benzofuran-2-yllthiazole (0.40
g), sodium azide (0.58 g) and ammonium chloride (0.66 g)
in N,N-dimethylformamide (4 ml) was stirred at 110°C for 8
hours. After being cooled, the mixture was poured into
ice-water and extracted with ethyl acetate. The organic
layer was washed with brine, dried over magnesium sulfate
and concentrated in reduced pressure to give a syrup. The
syrup was subjected to column chromatography on silica gel
and eluted with chloroform, successively with a mixture of
chloroform and methanol (10:1). The fractions containing
object compound were combined and concentrated under
reduced pressure to give 5-{2-[2-(4-tert-butylthiazol-2-
vl)benzofuran-5-yvloxymethyl]lphenvlimethvl}~1lH~-tetrazole
(0.21 ).

mp : 80-84°C

IR (Nujol) : 2700, 2600, 1610, 1580, 1550, 1500 cm—l

NMR (CDC13, §) : 1.40 (9H, s), 4.49 (24, s), 5.05
(28, s), 6.83 (1H, 4d, J=2.6Hz and 8.9Hz), 6.99
(18, s), 7.03 (1H, &, J=2.6Hz), 7.19 (1iE, s),

7.26-7.38 (6H, m) .
FAB-MASS (m/z) : 446 {(M+1)™)

Example 13
The f£ollowing compounds were oObtained according to a

similar manner to that of Example 12.

1) 5-{2-[2-(4-Phenylthiazol-2-yl)benzofuran-5-vloxy-



2)

3)

4)

-~ 80 ~

methyl )phenylmethyl}-1H~tetrazole

mp : 160~163°C

IR (Nujol) : 2700, 1610, 1590 cm ~

NMR (DMSO-d., &) : 4.43 (2H, s), 5.25 (2H, s), 7.04
(1#, &4, J=2.6Hz and 9.0Hz), 7.2-7.8 (10H, m),
8.0~8.1 (2H, m), 8.31 (1H, s) ‘

FAS-MASS (m/z) : 466 ((M+1)")

5-{3-[2~(4~-tert~Butvlithiazol-2~yl)bhenzofuran~-5S-

vloxymethvllphenyvl}-1H~-tetrazole

mp : 170-171°C

IR (Nujol) : 2700, 1590 cm

NMR (DMSO-d., 6§) : 1.36 (9H, s), 5.28 (2H, s), 7.14
(1H, 44, J=2.5Hz and 8.8Hz), 7.36 (1H, 4,
J=2.5Hz), 7.47 (2H, s), 7.62-7.74 (3H, m), 8.02
(1H, d, J=7.1Hz), 8.20 (1E, br s)

MASS (m/z) : 431 (M), 388, 273 (base)

1

5-{2-[2-(4~Isopropylthiazol-2~yl)benzofuran-5-yloxy-

methvl]phenylmethyl}-1H-tetrazole

mp : 177-180°C

IR (Nujol) : 3110, 1585, 1230, 1144, 735 cmnl

NMB (DMSO—dG, §) «+ 1.31 (eH, 4, J=6.9Hz), 3.13 (14,
sep, J=6.9Hz), 4.43 (2H, s), 5.24 (2H, s), 6.99
(1, éd, J=2.6Hz and 9.0Hz), 7.23-7.63 (9H, m)

MASS (m/z) : 431 (MT), 388, 259 (base), 244, 130

5-{2-[2~(4~-Methylthiazol-2-yl)benzofuran-S~yvloxy-

methyvl]lphenylmethvl}-1H~tetrazole

mp : 205-206°C

IR (Nujol) : 3150, 1580, 1190, 823 cm >

NMR (DMSO—dG, ¢) = 2.46 (3H, s), 4.42 (2H, s), 5.23
(2%, s), 6.99 (18, dd, J=2.6Hz and 9.0Hz),
7.22-7.62 {(9H, m)

MASS (m/z) : 403, 360, 231, 130 (béase)
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5-{2-[2-(4-[4-Methoxy]phenylthiazol~2-y1l)benzofuran-

S5-vloxymethyl]lphenylmethyl}-1H-tetrazole

mp : 177-178°C

IR (Nujol) : 3200~-2500, 1610, 1587, 1244, 1194,

1026, 828 cm ™+

NMR (DMSO-dG, 8) + 3.82 (3H, s), 4.44 (2B, s), 5.25
(24, s), 6.99-7.08 (3H, s), 7.24-7.41 (4H, m),
7.53-7.67 (3K, m), 7.57-8.01 (2H, m), 8.13 (1E,
s)

MASS (m/z) : 323 (base), 308

5—{2—[2-(4—Trifluoromethylthiazol—2~yl)benéof'ran~5~

vloxymethyl]lphenylimethyl}-1H-tetrazole

mp : 214-215°C

IR (Nujol) : 3130, 1590 cm

NMR (DMSO-d, 6) : 4.41 (2H, s), 5.26 (2H, s), 7.06
(1H, dd, J=2.6Hz and 8.9Hz), 7.2-7.4 (44, m),
7.52-7.56 (1H, m), 7.66 (1H, d, J=8.9Hz), 7.68
{1H, s), 8.65 (1H, s)

FAB-MASS (m/z) : 479 ((M+Na)T), 458 ((M+1)T), 432

1

5-{2-[2~{4-tert-Butylthiazol-2~yl)benzo[blthiophen-5-

vioxymethyllphenylmethyl}-1H~-tetrazole

mp : 75-78°C

IR (Nujol) : 2700 (br), 1590, 1530, 1490, 1200 cm™t

NMR (CDC13, §) : 1.39 (9H, s), 4.36 (2H, s), 5.11
(24, s), 6.90 (1K, s), 6.88 (1H, &3, J=2.5Hz and
8.7dz), 7.23 (1®, 4, J=2.5Hz), 7.59 (1H, s),
7.63 (1H, 4, J=8.7Hz), 7.25-7.44 (4H, m)

FAB-MASS (m/z) : 462 ((M+1)"), 392, 290, 274

5-{2-[2~(4,5,6,7-Tetrahydrobenzothiazol~2~yl)~
benzofuran-5-yloxymethyl ]phenylmethyl}~1H-~tetrazole
mp : 105-110°C (dec.)

IR (Nujol) : 3300, 2700, 1615, 1580, 1545 cm -
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NMR (DMSO-d, &) : 1.8-1.9 (4H, m), 2.7-2.9 (4H, m),
4.41 (24, s), 5.23 (2H, s), 6.97 (1H, ad,
J=2.6Hz and 9.0Hz), 7.22-7.38 (54, m), 7.50-7.52
(14, m), 7.58 (1¥, 4, J=9.0Hz)

FAB-MASS (m/z) : 443 (M7) '

9) 5—{2—{2—(4~Cyclobutylthiazol—2~yl)benzofuran—s-

vioxymethyllphenvlimethyl}-1E~-tetrazole

mp : 120-125°C (dec.)

TR (Nujol) : 3300, 1610, 1580, 1515 cm *

NMR (DMSO-d., &) : 1.90-2.35 (6K, m), 3.71 (1H,
sext, J=8.5Hz), 4.13 (2H, s), 5.36 (2H, s), 7.10
(1H, ad, J=2.5Hz and 9.0Kz), 7.16~7.20 (3H, m),
7.28 (1H, 4, J=2.5Hz), 7.41-7.42 (1H, m), 7.45
(14, s), 7.51 (1H, s), 7.60 (1H, 4, J=9.0Hz)

TAB-MASS (m/z) : 488 ((M+2§a)t), 466 ((MNa)T),

441 ((m+1))

10) 5-{2-[2-(4-[2-Thienyllthiazol-2~yl)benzofuran-5-

yvloxymethvl]lphenvlmethyl}~-1H~tetrazole

mp : 202-203°C

IR (Nujol) : 3150, 1610, 1585, 1550 cm -

NMR (DMSO-d., §) : 4.43 (2H, s), 5.25 (2H, s), 7.02
{1¥, d&d, J=2.6Hz and 9.0Hz), 7.15-7.19 (1E, m),
7.23-7.37 (44, m), 7.52-7.70 (5H, m), 8.14 (1H,
s)

FAB-MASS (m/z) : 472 ((M+1)7), 374, 309

5-{2-{2-(4~Neopentylthiazol-2-vl)benzofuran-5-

[l
=
—

vioxymethyllphenvlimethyl}~1H~-tetrazole
mp : 150-1t3°C
IR (Nujol) : 3110, 2700-2400, 2000-1800, 1617, 1583,
1203, 1005, 825, 740 cm~1
NMR (CDC13, g§) + 0.98 (94, s), 2.71 (2H, s), 4.42
(2K, s), 4.94 (2H, s), 6.78 (1lH, 44, J=9.0Hz and



12)

13)

14)
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2.5Hz), 6.90 (1H, &, J=2.5Hz), 6.96 (1lH, s),
7.18-7.37 (74, m)
MASS (m/z) : 458, 416, 287, 231

5~{2-[2-(4~tert-Butylthiazol-2-yl)benzofuran-5-

ylmethylthio]phenylmethyl}—lﬁ—tetrazole

IR (Nujol) : 2700, 2600, 1580, 1550, 13500 cm

NMR (CDCl,, §) : 1.40 (9E, s), 4.12 (2H, s), 4.27
(24, s), 7.00 (18, s), 7.10-7.42 (8H, m)

MASS (m/z) : 461 (M), 270 :

1

5-{2~[2~(4~tert-Butyvlthiazol-2-yl)benzofuran-5-

vlmethoxylphenylmethyl}-1H-tetrazole

mp : 186.5-187°C

IR (Nujol) : 3140, 2700, 2600, 2500, 1600, 1590,

1550 o™t

NMR (CDCl,, 6) : 1.42 (98, s), 4.28 (2H, s), 5.19
(24, s), 6.96 (1¥, td, J=7.5Ez and 0.8Hz), 7.01
(1H, s), 7.04 (1H, 4, J=7.3Hz), 7.25-7.386 (2H,
m), 7.34 (1H, dd, J=8.5Hz and 1.8Hz), 7.37 (1H,
d, J=0.9Hz), 7.56 (1H, &, J=8.5Hz), 7.60 (lH,
dd, J=1.8Hz and 0.9Hz)

MASS (m/z) : 445 (MT), 270

5-{2-[2~(4~-Cyclopropylthiazol-2-yl)benzofuran-5-

vloxymethvl]lphenylmethyl}-1H-tetrazole

mp : 164-166°C

IR (Nujol) : 1580, 1550, 1520 cm -

NMR (DMSO—d6, §) = 0.86-0.99 (4H, m), 2.10-2.22 (1H,
m), 4.42 (24, s), 5.22 (28, s), 6.98 (1H, 44,
J=9.0Hz and 2.5Hz), 7.22-7.40 (3H, m), 7.29 (1H,
dd, J=2.5Ez and 0.8Hz), 7.41 (12, &, J=0.8Hz),
7.45 (14, s), 7.54 (1H, 44, J=6.3Hz and 3.0Hz),
7.60 (1H, 4, J=9.0Hz)

MASS (m/z) : 429 (M'), 257, 256




15)

16)

17)

18)
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5~{2-{2~(8-Acetyl-4,5,6,7-tetrahydro~-8H-thiazolc-

[5,4-blazepin-2-yl)}benzofuran~5-yloxymethyl]-

rhenvlimethvl}-1H-tetrazole

mp : 149-150°C

IR (Nujol) : 1660, 1615 cm

NMR (DMSO—dS, §) + 1.64-2.0 (4H, m), 2.09 (s) and
2.29 (s)(3R), 2.95-3.05 (2H, m), 3.5-3.9 (2H,
m), 4.17 (28, s), 5.22 (2H, s), 6.94-7.00 (1H,

m), 7.27-7.62 (7H, m) '

MASS (m/z) : 500. (MV), 457, 443, 415, 328, 286

1

5-{2-[2-{4-[N~Acetyl-tert~butylaminomethyl]lthiazol-2~

vl)benzofuran-5~yloxymethyl]phenylmethvl}~1H~-

tetrazole

IR (Nujol) : 1610, 1550 cm

NMR (CDC13, §) + 1.48 .(9H, s), 2.16 (3H, s), 4.46
(2H, s), 4.74 (2H, s), 5.17 (2H, s), 6.94 (1H,
dd, J=9.0Hz and 2.6Hz), 7.11-7.14 (2H, m),
7.32-7.45 (6H, m)

MASS (m/z) : 516 (M)

1

5~{2~{2~(4~Hexylthiazol~2~yl)benzofuran-5-

vloxymethyl]lphenylmethyl}-1H-tetrazole

mp : 146.5-147.5°C

IR (Nujol) : 3100, 2700, 1610, 1580, 1560, 1520 cm -

NMR (DMSO—dG, §Y «+ 0.87 (3H, t, I=6.7¥z), 1.31 (6H,
m), 1.70 (2E, m), 2.75 (2H, t, J=7.5Hz), 4.42
(28, s), 5.23 (2H, s), 6.98 (1H, dd, J=9.0Hz and
2.6Hz), 7.22-7.40 (44, m), 7.44 (1H, 4, '
J=0.7Hz), 7.47 (1H, s), 7.55 (1H, dd, J=9.0Hz
and 3.6Hz), 7.60 (1", &, J=9.0Hz)

MASS (m/z) : 473 (M), 430

S~{2~[2-(4-Pentylthiazol-2-vl)benzofuran-5-
yloxymethyl]phenylmethyl}-1H~tetrazole
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mp : 151.0-151.5°C

IR (Nujol) : 3100, 2700, 1610, 1580, 1560, 1520 cm

NMR (DMSO-dg, 8) : 0.89 (3H, t, J=6.5Hz), 1.33 (4H,
m), 1.70 (28, m), 2.78 (2H, t, J=7.6Hz), 4.42
(2H, s), 5.28 (2H, s), 6.98 (1H, dd, J=9.0Hz and
2.6Hz), 7.22-7.40 (4H, m), 7.45 (1H, d,
J=0.74z), 7.47 (1H, s), 7.55 (1lH, &d, J=9.0Hz
and 3.6Hz), 7.60 (1H, 4, J=9.0Hz)

MASS (m/z) : 459 (M7), 430, 414

~1

19) 5-{2-[2-(5-Isopropylthiazol~2~yl)benzofuran-5-

vloxvmethvl]phenylmethyl}-1H-tetrazole

mp : 158-160°C

‘IR (Nujol) : 2700-2500, 1584, 1204, 1035, 730 cm +

NMR (DMSO—ds, §) : 1.34 (6H, 4, J=6.8Hz), 3.31 (1H,
sep, J=6.8Hz), 4.42 (2H, s), 5.23 (2H, s), 6.98
(18, dd4, J=9.0Hz and 2.6Hz), 7.22-7.61 {8H, m),
7.76 (1B, 4, J=0.9%Hz)

MASS (m/z) : 431 (M"), 388, 259, 244 (base), 130

20) 5-{2-{2-(2-tert~-Butylthiazol~4-yl)benzofuran-5-

vloxymethyl]phenylmethyl}-1H-tetrazole

IR (Nujol) : 2650, 1650, 1610, 1600, 1550 cm

NMR (DMSO—ds, §) + 1.45 (9H, s), 4.41 (2H, s), 5.22
(28, s}, 6.91 (1H, 4dé, J=8.9Hz and 2.6Hz), 7.18
(14, s), 7.22~7.36 (4H, m), 7.53 (1H, 4,
J=8.93z), 7.51-7.56 (1H, m), 7.96 (1lE, s)

MASS (m/z) : 445 (MV), 273

1

Example 14

A mixture of 4-tert~butyl-2-[5-(2~methoxycarbonyl-
phenvlimethoxy)benzofuran~2-yllthiazole (0.28 g) and 4N
agueous sodium hydroxide (1.0 ml) in methanol (5 ml) was
stirred under reflux 5.5 hours. After being cooled, the
resulting solution was concentrated under reduced pressure
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to give a residue. The residue was dissolved in water and
adjusted to pE 4 with diluted agueous hydrbchloric acicd to
give crystals. The crystals were filtered and washed with
water to give 4-tert-butyl-2-[53-(2-carboxyphenylmethoxy)-
benzofuran-2-yllthiazole (0.27 g).
mp : 210-212°C
TR (Nujol) : 2700, 1695, 1605, 1530 cm *
NMR (DMSO—ds, §) + 1.35 (%9H, s), 5.51 (2%, s), 7.08
(1H, &d, J=2.5Hz and 9.0Hz), 7.26 (1lH, &,
J=2.5Hz), 7.39~7.70 (4B, m), 7.45 (1H, s), 7.46
(1H, s), 7.%3 (1H, d, J=6.6Hz)
MASS (m/z) : 407 (M), 273 (base), 258, 244

Example 15
The following compounds were obtained according to a

similar manner to that of Example 14.

1) 4-tert-Butyl-2~[5-(3-carbexyphenylmethexy)benzofuran-

2-vllthiazole '

mp : 248-250°C

TR (Nujol) : 2600, 1680, 1610, 1600, 1550 cm ™

NMR (DMSO—ds, §) + 1.36 (94, s), 5.16 (2H, s), 7.09
(1H, d&, J=2.6Hz and $.0Ez), 7.3-7.34 (2H, m),
7.44-7.46 (3H, m), 7.62 (1H, 4, J=9.0Hz), 7.86
(14, 4, J=7.4Hz), 8.01 (1H, br s)

MASS (m/z) : 407 (M), 272, 229

2) 4-tert-Butyl-2-[5-(2-[2,2~dicarboxyethyvl]Iphenyl-~-

methoxy)benzofuran-2-yllthiazole

mp : 160-161°C (dec.)

IR (Nujol) : 3110, 2700, 2600, 2500, 1710, 1630,

1580, 1510 cm ™t

NMR (CDC13, §) + 1.41 (9B, s), 3. 2H, &,
J=7.5Kz), 3.76 (14, t, J=7.5H 5.19 (24, s),
6.99 (1H, s), 7.04 (1H, dd, J=9.0Hz and 2.5Hz),

(V8]

4
),

[&]
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7.19 (1H, 4, J=2.5Hz), 7.22-7.37 (4H, m),
7.39-7.48 (15, m), 7.43 (1lE, 4, J=9.0Hz)
MASS (m/z) : 435, 273, 258

Example 16
To a solution of 4-tert-butyl-2-[5-{[2-
(dimethylcarbamoyl)ethyvlthio](3~methoxycarbonylpropyl-
thio)methyl}benéofuran-z—yl]thiazole (C.45 g) in'methanol,
1N aqueous lithium hydroxide was added at ambient
temperature under nitrogen atmosphere. After beihg
stirred for 15 hours at ambient temperature, the resulting
mixture was concentrated under reduced pressure to glve a
syrup. The syrup was dissolved in water, washed with
diethyl ether, adjusted to pH 4 with diluted aqueous
hydrochloric acid, and extracted with ethyl acetate. The
organic layer was washed with brine, dried over magnesium
sulfate and concentrated under reduced pressure to give a
syrup. The syrup was subjected to column chromatography
on silica gel and eluted with a mixture of chloroform and
methanol. The fractions containing object compound were
combined and concentrated in reduced pressure to give a
syrup of 4-tert-butyl-2-[5-{{3~carboxypropvlthio)[2-
(dimethylcarbamoylethylthio]methyl}benzofuran—Zle]—
thiazole (0.39 g).
IR (Neat) : 2600, 1725, 1620, 1500 cm =
NMR (CDClB, §) : 1.41 (94, s), 1.81-2.0% (24, m),
2.41-2.56 (4H, m), 2.66-2.74 (24, m), 2.78-3.05
(25, m), 2.89 (3H, s), 2.93 (3%, s), 5.14 (1H,
s), 6.98 (1H, s), 7.32 (1H, s), 7.43-7.33 (2%,
m), 7.71 (1H, br s)
FAB-MASS (m/z) : 519 ((M-1)")

Example 17
A mixture of 4-tert-hbutyl-2-[5-(2-methvl~2-methoxy-

carbonylpropyl)benzofuran-2~yl]lthiazole (0.33 g) and 1IN
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agueous sodium hydroxide (2 ml) in methanol (5 ml) was
stirred under reflux for 5 hours. After being cooled, the
resulting mixture was concentrated under reduced pressure
and adjusted to pH 6 with diluted agueous hvdrochloric
acid. The resulting crystals were collected by filtration
and washed with water to give 4-~tert-butyl-2-[5-~(2-
carboxy-2-methylpropyl)benzofuran-2~yllthiazole (0.28 g).
mp : 155-157°C
IR (Nujol) : 2600, 1730, 1580, 1500 cm '
NMR (CDC13, §) :+ 1.24 (6H, s), 1.40 (9H, s), 2.99
(24, s), 6.96 (18, s), 7.14 (1H, éd, J=1.8Hz and
8.7Hz), 7.27 (1H, s), 7.41 (1H, &, J=1.8Hz),
7.43 (1E, d, J=8.7Hz)
MASS {(m/z) : 357 (M+), 301, 270 (kase)

Example 18

A solution of 4-tert-butyvl-2-[5-(2-carboxvphenyl-
methoxy)benzofuran-2-ylithiazole (0.2 g), 2-methylbenzene-
sulfonamide (0.11 g), 4-dimethylaminopyridine (0.12 g) and
1~(3~-dimethylaminopropyl)-3-ethvlcarbodiimide
hydrochloride (0.19 g) in N,N*dimethylformamide (10 m1)
. was stirred at ient temperature for 1 dav. The
resulting mixture was poured into ice~water. The
resulting precipitates were collected by filtration and
washed with water. The crude compound was subjected to
column chromatography on silica gel and elutaed with a
mixture of chloroform and methanol (40:1). The £fractions
containing object compound were combined and concentrated
under reduced pressure to giVe an oil. The oil was
crystallized with ethanol and filtered to give
4-tert-butyl-2-{5-[2-(2-methylbenzenesulfonamidocarbonvl) -
phenylmethoxylbenzofuran-2-yl}lthiazole (0.28 g).

mp : 180-181°C

IR (Nujol) : 1705, 1610,*1590 em™~

MMR (CDCl,, &) : 1.42 (9H, s), 2.61 (3%, s), 5.17
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(2H, s), 6.99 (1H, s), 6.96-7.02 (1H, m), 7.30
(18, s), 7.54 (14, s), 7.14-7.56 (8H, m), 7.72
(1, &, J=7.4Hz), 8.20 (1B, 4, J=7.8Hz)

Example 19

The following compounds were obtained acceording to a
similar manner to that of Example 18.

1) 4L~tert-Butyl-2-{5~[3~{2~methvlbenzenesulfonamido-

carbonyl)phenylmethoxy]benzofuran—Z-yl}thiazdle

mp : 145-148°C

IR (Nujol) : 1660, 1610, 1590 cm *

NMR (DMSO~d6, §) : 1.36 (9H, s), 2.54 (3H, s), 5.16
(28, s), 7.08 (1H, 44, J=2.6Hz and 9.0Hz), 7.31
(1H, &, J=2.6Hz), 7.44 (1H, s), 7.48 (1H, s),
7.60 (1H, 4, J=9.0Hz), 7.13-7.62 (5H, m),
7.83-7.91 (2H, m), 8.02 (1lH, br s)

MASS (m/z) : 560 (MT), 483

2) 4-tert~Butyl-2-[5~{2-methyl~2~({1H-tetrazol~5-vl)-
carbamoylpronyllibenzofuran~2~yl]thiazole
mp : 260-280°C (dec.)

IR (Nujol) : 3300, 1600, 1560, 1500 cm

NMR (DMSO—dG, §) «+ 1.19 (6H, s), 1.35 (9H, s), 3.05
(2H, s), 7.23 (1H, 44, J=2.0Hz and 8.7Hz), 7.41
(1, s), 7.45 (1H, s), 7.51 (1E, 4, J=2.0Hz),

7.53 (1%, 4, J=8.7Hz), 10.28 (1H, s)

FAB~-MASS (m/z) : .423 {((M-1) ), 380

3) 4-tert-Butyl-2-{5-[2-(2-methylbenzenesulfcnamido-
carbonyl)phenylthiomethyllbenzofiran-2~yl}thiazole
mp : 270~273°C
TR (Nujol) : 1590, 1560, 1540 cm™*

NMR (DMSO—dG, §) : 1.36 (9H, s), 2.586 (3H, s), 4.14
(24, s), 7.01-7.35 (6H, m), 7.41 (1E, 44,
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J=8.SHz and 1.6Hz), 7.47 (1H, s), 7.49 (1, s),
7.62 (1H, 4, J=8.5Hz), 7.72 (13, &, J=1.6Hz),
7.85 (1E, dd, J=6.6Hz and 1.8Hz), 7.89 (1Y, &d,
J=7.742 and 1.0Hz)

FAB-MASS (m/z) : 615 ((M+K)7), 576 (MT)

4) 4-tert-Butyl-2-{5~[2~(2-methylbenzenesulfonamido-
carbonylmethyl)phenylmethoxy]benzofuran-2-vl}thiazole
mp : 112-11l4°C
IR (Nujol) : 1590 cm
NMR (DMSO—dG, §) : 1.36 (9H, s), 2.45 (34, s), 3.52

(2H, s), 5.13 (2H, s), 7.03 (1H, br d, J=9.0Hz),

7.18-7.46 (8K, m), 7.42 (1H, br s), 7.47 (1H,

s), 7.59 (1H, 4, J=8.9Hz), 7.84 (1lH, d, J=7.5Hz)
MASS (m/z) : 574 (M7)

1

Example 20
To a cooled mixture of 4~-tert-butvl-2-(5-

formvlbenzofuran-2~yl)thiazole (0.713 g),
N,N~dimethyl-3-mercaptopropionamide (0.37 g) and methyl
4-mercaptobutyrate (0.37 g) in acetonitrile (15 ml), boron
trifluoride etherate (1.38 ml) was added dropwise at 0°C.
After being stored in refrigerator for 18 hours, the
resulting mixture was poured into ice-water, adjusted to
PH 7 with aqueous sodium hvdrogen carbonate solution and
extracted with diethyl ether. The organic layer was
washed with brine, dried over magnesium sulfate and
concentrated under reduced pressure to give a mixture
containing 3 compounds. The mixture was subjected to
column chromatography on silica gel and eluted with
toluene, successively a mixture of toluene and ethyl
acetate (20:1 to 3:1) and at last a mixture of chlorcform
and methanol (10:1). The fractions eluted with toluene

£

were concentrated under reduced pressure to give an oil of
4-tert-butyl-2-{5~-{bis~(3-methoxycarbonylpropylthio) -
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methvl]benzofuran-2-vllthiazole (0.3 g).
IR (Neat) : 1740, 1590, 1500, 1440 cm
NMR (CDCl,, &) : 1.41 (9H, s), 1.88 (4H, g,
J=7.0Hz), 2.39 (4H, t, J=7.0Hz), 2.5-2.7 (4H,
m), 3.65 (6H, s), 5.0 (14, s), 6.99 (1H, s),
7.33 (1H, s), 7.42-7.53 (2H, m), 7.68 (1l¥, br s)
MASS (m/z) : 402, 300, 286, 270

1

The fractions eluted with a mixture of toluene and
ethyl acetate were concentrated under recduced pressure to
give an oil of 4-tert-butyl-2-[5-{[2-{(dimethylcarbamoyl)~
ethylthio](3-methoxycarbonylpropylthio)methyllbenzofuran-
2-yllthiazole (0.72 g).
IR (Neat) : 1740, 1640, 1500 cm ™t
NMR (CDC13, §) «+ 1.41 (94, s), 1.83 (24, g,
J=7.0Hz), 2.43 (2H, t, J=7.0Hz), 2.5~-2.7 (43,
m), 2.89 (3H, s), 2.91 (3H, s), 2.9-3.0 (2H, m),
3.64 (3H, s), 5.07 (14, s), 6.98 (1H, s), 7.31
(1H, s), 7.43-7.52 (2H, m), 7.70 (1H, br s)

MASS (m/z) : 534 (M7), 402, 301, 285, 270

The fractions eluted with a mixture of chlcoroform and
methanol were concentrated under reduced pressure to give
an oil of 4-tert-butyl-2-[5-{bis-[2-(dimethylcarbamoyl-
ethylthiolmethyl}benzofuran-2-yljthiazole (0.37 g).
TR (Neat) : 1640, 1500 cm™t
NMR (CDC13, §) + 1.41 (9H, s), 2.51 (4¥, t,
J=8.0Hz), 2.90 (6H, s), 2.91 (6H, s), 2.8-3.0
(4H, m), 5.16 (1H, s), 6.99 (1H, s), 7.32 (1H,
s), 7.43-7.52 (2H, m), 7.72 (1lE, br s)

_MASS (m/z) : 533 (M"), 433, 401, 301, 286, 270

Example 21
To a cooled mixture of 4-tert-butyl-2-(5-
formylbenzofuran-2-yl)thiazole (2.85 g) in methanol (28
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ml), sodium borohydride (0.38 g) was added. in small
portions. After being stirred at the same temperature for
2 hours, the resulting solution was poured into ice-water.
The resulting precipitates were collected bv filtration
and washed with water to give 4-tert-butyl-2-(3-
hydroxymethylbenzofuran-2-vl)thiazole (2.87 qg).
mp : 143-144°C
IR (Nujol) : 3450, 1500 cm
NMR (CDC13, §) + 1.41 (9H, s), 1.72 (1, br s), 4.77
(2H, s), 6.98 (1H, s), 7.30 (1H, s), 7.32 (1H,
'dd, J=2.2Hz and 8.7Hz), 7.50 (1H, 4, J=8.7Hz),
7.59 (1H, 4, J=2.2Hz)

1

Example 22
A mixture of 4-tert-butyl-2-(5-
hydroxymethylbenzofuran-2-~yl)thiazole (2.82 g) and thionyl
chloride (1.4 ml) in dichloromethane (30 ml) was stirred
under reflux for 1 hour. After being cooled, the
resulting mixture was adjusted to pH 7 with acueous sodium
hydrogen carbonate. The organic laver was separated,
washed with brine, dried over magnesium sulfate,
concentrated under reduced pressure to give crystals of
4-tert-butyl-2-(5-chloromethylbenzofuran-~2-yl)thiazole
(2.83 g).
mp : 117-119°C
IR (Nujol) : 1590, 1500 cm ™
MMR (CDCl,, §) : 1.41 (9H, s), 4.70 (2H, s), 6.99
(14, s), 7.31 (1H, &, J=0.7Hz), 7.37 (1lE, 4g,
J=8.7Hz and 1.7Hz), 7.53 (1H, 4, J=8.7Hz), 7.64
(i#, d, J=1.7Hz) '
MASS (m/z) : 305 (M'), 290 (base), 270, 254

Example 23
To a cooled suspension of lithium diisopropvlamide
{{1.45 mM tetrahydrofuran and n-hexane solution), 3.7 ml}
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and methyl 2-methvlpropionate (0.6 g), a dried
hexamethylphospheric triamide (0.5 ml) was added at -65 to
-57°C. Subsequently, 4-tert-butyl-2-(5~chloromethvl-
benzofuran-2-vl)thiazole was added to the mixture in small
portions. After being stirred for 30 minutes at the same
temperature, additive hexamethylphosphoric triamide (1.5
ml) was added to the mixture. The reaction mixture was
gradually elevated to -10°C for 1 hour. The resulting
mixture was poured into ice-water and extracted with
diethyl ether. The organic layer was washed with brine,
dried over magnesium sulfate and concentrated under
reduced pressure to give a syrup. The syrup was subjected
to column chromatography on silica gel ané eluted with a
mixture of n-hexane and ethyl acetate (20:1). The
fractions containing object compound were ccmbined and
concentrated under reduced pressure to give
4—tert—butyl—2—[5*(2-methyl—2:methoxycarbonylpropyl)~
benzofuran-2-yl]lthiazole (0.43 g).
mp : 42-43°C
IR (Nujol) : 1730, 1590, 1500 cm™*
NMR (CDC13, §) + 1.21 (6H, s), 1.41 (9H, s), 2.95
(2H, s), 3.66 (3H, s), 6.96 (1H, s), 7.07 (1iH,
dé¢, J=1.8Hz and 8.7Hz), 7.28 (1H, 4, J=0.8Hz),
7.34 (1, 4, J=1.8Hz), 7.43 (1H, 4, J=8.7Hz)
MASS (m/z) : 371 (M"), 312, 270 (base)

Example 24

A solution of S-methoxy-2-benzofurancarbothicamide
(350.0 g) and l-bromopinacolone (260.9% ml) in 2-propancl
(3.5 &) was stirred under reflux for 40 minutes. After
being cooled to 13°C, the resulting precipitates were
collected by filtration, washed with diisopropvl ether
(500 ml) and dried to give a salt of hvdrogen bromide
(381.6 g). The salt was added to a mixture of sodium
hydroxide (41.4 g), ice-water (3.7 2) and dichloromethane
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(3.7 ). Aftar being stirred for 10 minutes, the organic
layer was washed with brine (3 &), dried over magnesium
sulfate, treated with activated charcol (15 g), and
concentrated under reduced préssure to give
4-tert-butyl-2-(5-methoxvbenzofuran-2-yl)thiazole (289.3
g).
IR (Nujol) : 3150, 1625, 1590, 1500 cm ™t
NMR (CDC13, §) ¢ 1.4) (9H, s), 3.85 (3H, s), 6.94
(14, dd, J=2.6Hz and 8.9Hz), 6.96 (14, s), 7.05
(18, 4, J=2.6Hz), 7.28 (1H, 4, J=0.8Hz), 7.43
(1B, &, J=8.9Hz)

Example 25
To a solution of 5-{2-[2-{4-tert-butvlthiazol-2-yl)~-
benzofuran—5-yloxymethy1]phenylmethyl}—lH—tetrazole (0.1
g) in methanol (1 ml), 1IN agueous sodium hvdroxide (0.225
ml) was added at ambient temperature. The resulting
solution was concentrated under reduced pressure and dried
in vacuo. The resulting residue was crystallized with a
mixture of ethvl acetate and diisopropyl ether. The
crystals were collected by filtration, washed with a
mixture of ethyl acetate and diisopropyl ether (1:1) to
give a sodium salt of 5-{2~[2-{4-tert-butylthidzol-2~yl)-
benzofuran-5-yloxymethyl]lphenylmethyl}-1H~tetrazcle
trihydrate (0.11g).
mp : 126-130°¢ (dec.)
IR (Nujol) : 3650, 3180, 1630, 1630, 1600 cm
NMR (DMSO—ds, §) + 1.36 (9H, s), 4.10 (2H, s), 5.37
(24, s), 7.11 (1H, 44, J=2.5 and 9.0Hz),
7.15-7.20 (3K, m), 7.28 {1H, &, J=2.5Hz),
7.41-7.46 (34, m), 7.60 (1lH, 4, J=9.0Ez)
Elemental Analysis : Cé4H22N5Na025-3H70
Calcd. : C 54.88, H 5.45, N 13.33
Found : C 5%4.82, H 5

1
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Exanmple 26
The following compound was obtained according to

similar manners to those of Examples 4 and 24.

2-(5-Hydroxybenzofuran-2-yl)~4-isopropylthiazole

mp : 209-211°C

IR (Nujol) : 3140, 1580, 1212, 790 cm ™+

NMR (DMSO-d., 6§) : 1.30 (6H, d, J=6.9Hz), 3.11 (1H,
sep, J=b6.7Hz), 6.84 (1H, 44, J=2.5Ez and 8.8Hz),
7.00 (1H, &, J=2.4Hz), 7.38 (1, &, J=0.7Hz),
7.43 (18, 4, J=0.7Hz), 7.47 (1H, &, J=8.9Hz),
8.37 (1H, s)

MASS (m/z) : 259 (M7), 244 (base), 160

Example 27
The following compounds were obtained according. to a
similar manner to that of Example 24.

1) 2-(5-Methoxybenzofuran-2-yl)~4-methyvlthiazole
IR (Nujol) : 1615, 1600, 1580, 1510 cm *
NMR (CDCl,, &) : 2.53 (3H, s), 3.85 (34, s), 6.94
(1K, s}, 6.95 (1H, dd, J=2.5Hz and 9.1Hz), 7.05
(18, 4, J=2.4Hz), 7.26 (1H, s), 7.43 (1H, &,

J=8.9Hz)
MASS (m/z) : 245 (M', base), 230, 202
2) 2-(5-Hydroxybenzofuran-2-yl)-4-(4-methoxy) -

phenvlthiazole

mp : 218-219%°C . ,

IR (Nujol) : 3100, 1610, 1580 cm

NMR (DMSO-d., &) : 3.82 (3H, s), 6.89 (1H, dd,
J=2.5Hz and 9.0Hz), 7.04 (1H, 4, J=2.5Ez), 7.08
(1H, s), 7.06 (2H, &, J=9.0Hz), 7.50 (1¥, s),
7.52 (1H, 4, J=9.0Hz), 7.98 (2H, &, J=9.0Hz),
8.11 (1H, s), 9.41 (1H, s)

1



3)

4)

5)

6)

MASS (m/z) : 323 (M', base), 308, 280, 149

2-(5-Methoxybenzofuran-2-yl)-4-

triflucromethylthiazole

mp : 119-120°C

TR (Nujol) : 3150, 1590, 1530, 1450 cm *

NMR (DMSO—dS, §) :+ 3.86 (3H, s), 7.00 (1H, 44,
J=2.5Hz and 8.9Hz), 7.07 (1H, 4, J=2.3Ez), 7.43
(148, 4, J=8.9Hz), 7.41 (1H, s), 7.78 (1lE, s)

MASS (m/z) : 2995 (M+, base), 284, 258, 228

2-(5-Methoxybenzo(blthiophen-2-vl)-4-tert-

butylthiazole

mp : 130-131°C

IR (Nujol) : 1600, 1565, 1535, 1500 cm

MMR (CDCl,, §) : 1.39 (9H, s), 3.87 (3H, s), 6.88
(15, s), 7.01 (1H, &d, J=2.5Hz and 8.7Hz), 7.22
(15, 4, J=2.5Hz), 7.65 (1H, s), 7.68 (1H, &,
J=8.7Hz)

MASS (m/z) : 303 (M), 288 (base) 261

4-(Adamantan-1-yl)-2-(5-methoxybenzofuran-2-yl)-

thiazole

mp : 172-173°C

IR (Nujol) : 1620, 1590 cm

NMR (CDClB, §) : 1.78-1.81 (6¥, m), 2.05-2.10 (94,
m), 3.85 (3H, s), 6.92 (1H, s), 6.%94 (1H, 44,
J=2.6Hz and 9.0Hz), 7.05 (1H, 4, J=2.6Hz), 7.28
(14, s), 7.43 (1H, &, J=9.0Hz)

MASS (m/z) : 365 (M, base), 308, 271

1

2-(5-Methoxybenzofuran-2-yl)~-4,5,8,7-
tetrahydrobenzothiazole
mp : 107-108°C

IR (Nujol) : 1625, 1590, 1540 cm ©



7)

8)

9)

10)
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NMR (CDCl,, §) : 1.89-1.92 (4H, m), 2.85-2.88 (4H,
m), 3.85 (3H, s), 6.94 (1H, &4, J=2.6Ez and
$.0H8z), 7.05 (1H, 4, J=2.6Hz), 7.21 (

7.42 (1H, 4, J=9.0Hz)
MASS (m/z) : 285 (M, base), 257, 173

1H, s),

4-Cyclobuktyl-2-(5-methoxybenzofuran-2-yl)thiazcle

mp : 88-89%°C

IR (Nujol) : 1625, 1590, 1500, 1480 cm ~

MMR (CDCl,, &) : 1.92-2.44 (6H, m), 3.75 (1H, sext,
J=8.3Hz), 6.94 (1H, dd, J=2.6Hz and 9.0Hz), 6.98
(1H, s), 7.05 (1H, 4, J=2.6Hz), 7.28 (14, 4,
J=0.8Hz), 7.43 (1H, 4, J=9.0Hz)

MASS (m/z) : 285 (MT), 257 (base)

2~ (5-Methoxybenzofuran-2-vl)-4~-(2-thienyl)thiazole
IR (Nujol) : 1610, 1580 cm -
NMR (DMSO-4& §) « 3.82 (3H, s), 7.04 (1H, 4c¢,

6’
J=2.8Hz and 9.0Ez), 7.17 (1K, dd, J=3.6Hz and

5.4Hz), 7.29 (18, &, J=2.6Hz), 7.56 (1H, &,
J=0.8%z), 7.59-7.7 (3H, m), 8.14 (1H, s)
MASS (m/z) : 313 (M7), 298, 270

2~{5-Methoxyvbenzofuran~2~yl)~4-(2-pvridyl)thiazole

mp : 125-130°C

IR (Nujol) : 3100, 1615, 1590 cm ~

NMR (DMSO-d., §) = 3.83 (3d#, s), 7.04 (1H, 44,
J=2.6Hz and 9.0Bz), 7.27 {(1E, 4, J=2.6Hz), 7.42
(1¥, 4d, J=4.84z and 7.8Hz), 7.60 (1H, s), 7.64
{iB, 4, J=9.0"z), 7.97 (1H, &t, J=1.6Hdz and
7.85z), 8.18 (1H, 4, J=7.8Hz), 8.44 (1E, s),
8.67 (1H, 4d, J=1.6Hz and 4.8Hz)

MASS (m/z) : 308 (M'), 207, 135

2-(5~Hydroxybenzofuran-2-vl)-4-neopentylthiazole
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12)

13)

14)

mp : 194-196°C

IR (Nujol) : 3130, 1607, 1580, 1215, 798 cm_1

NMR (DMSOndG, §) : 0.95 (38H, s), 2.63 (2E, s), 6.84
(15, dd, J=8.8Hz and 2.5Hz), 7.00 (1lE, 4,
5=2.5Hz), 7.35-7.49 (3H, m), 9.38 (1lE, s)

MASS (m/z) : 287, 231, 160

4-Cyvclopropyl-2~{5~hydroxvbenzofuran-2-yl)thiazole

IR (Nujol) : 3140, 1600, 1580, 1520 cm =

NMR (CDCl,, &) : 0.94-1.01 (48, m), 2.10-2.19 (1,
m), 6.87 (1H, dd, J=8.8Hz and 2.6Hz), 6.88 (1,
s), 7.02 (1H, 4, J=2.6Hz), 7.03 (1H, s), 7.38
(1#, &, J=8.8Hz)

MASS (m/z) : 257 (M")

2-tert-Butvl-4-(5-methoxybenzofuran-2-yl)thiazole

TR (Nujol) : 3140, 1630, 1590 cm ©

NMR (CDCl,, §) : 1.49 (9, s), 3.85 (3, s), 6.88
(1H, dd, J=8.9Hz and 2.6Hz), 7.05 (1H, dd4,
J=2.6Hz and 0.6Hz), 7.12 (1¥, &, J=0.6Hz), 7.38
(1H, d, J=8.9Hz), 7.51 (1H, s)

MASS (m/z) : 287 (M7), 272

4-{Chloromethyl) -2~ (5~hydroxybenzofuran-2-yl)thiazole

mp : 188-1%0°C

IR (Nujol) : 3080, 1580, 1208, 808, 710 cm *

NMR (DMSO—dG, 6) + 4.91 (2H, s), 6.85~6.90 (1H, m),
7.02-7.03 (1€, m), 7.46-7.51 (24, m), 7.91 (1lH,
s), 9.42 (1H, s)

)

IR (Nujol) : 3150, 2700, 1610, 1580
NMR (CDC13, §) = 0.89 (3H, t, J
(68, m), 1.76 (2H, m), 2.85

£€.87 (1H, dd, J=8.8Hz and 2
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7.03 (18, 4, J=2.6HEz), 7.27 (1H, s), 7.40 (1lE,
d, J=8.8Hz)
MASS (m/z) : 301 (M+), 286, 272, 258, 244

15) 2-(5-Bydroxybenzofuran-2-yl)-4-pentylthiazole

IR (Nujol) : 3100, 2700, 1610, 1580, 1510 cm %

NMR (CDCl,, 6) : 0.91 (3#, £, J=7.0Hz), 1.30-1.42
(4H, m), 1.68-1.81 (2H, m), 2.87 (2H, t,
J=7.7Hz), 6.88 (1H, dd, J=8.8Hz and 2.5Hz), 6.96
(1#, s), 7.03 (1H, d, J=2.5Hz), 7.34 (1H, s),
7.40 (1H, d, J=8.8Hz)

MASS (m/z) : 287 (MT), 272, 258, 244, 231, 160

16) 5-Isopropvl-2~(5-methoxybenzofuran-2-vl)thiazole
IR (Neat} : .1610, 1580, 1510 cm '
NMR (CDCl,, 68) : 1.40 (6H, 4, J=6.8Hz), 3.27 (1lE,
sep, J=6.8Hz), 3.85 [3H, s), 6.95 (1K, &d,
J=8.9Hz and 2.6Hz), 7.06 (1H, 4dd, J=2.6Ez and
0.9Hz), 7.23 {1H, 4, J=0.9Hz), 7.42 (1H, 4,
J=8.9Hz), 7.59 (1H, s)
MASS (m/z) : 272 (M'), 258°

Example 28
The following compounds were obtained by reacting the

compounds, which were prepared according to a similar
manner to that of Example 12, with hvdrogen chloride.

1) 5-{2-[2-14-(Adamantan~1l-yl)thiazecl~2-yllbenzofuran-
5-yloxymethyl]phenylmethyl}-1H~tetrazole

hydrochloride

mp : 115-122°C (dec.)

IR (Nujol) : 3400, 2700, 1740, 1590 cm *

NMR (DMSO-d_, &) : 1.75-1.80 (6H, m), 1.98-2.2 (6%,

m), 2.07 (3H, s), 4.42 (243, s), 5.24 (24, s),
6.98 (1H, &d, J=2.6Hz and 9.0Hz), 7.23-7.36 (5H,
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m), 7.41 (18, s), 7.44 (1iH, s), 7.52-7.56 (1H,
m), 7.62 (1H, &, J=9.0Hz)

2) 5-{2~[2-[4-{2-Pyridvl)thiazecl-2~-yllbenzofuran-5-
yloxymethyl]lphenylmethyl}-1lH-tetrazol hvdérochloride
mp : 135-1356°C (cec.)

IR (Nujol) : 3400, 2700, 2600, 1720, 1620, 1600,

1580, 1535, 1490 cm™*

NMR (DMSO—dG, 8§y = 4.44 (24, s), 5.27 (2H, s), 6.06
(1H), 7.05 (1E, 44, J=2.6Hz and 9.0Hz),
7.25-7.40 (44, m), 7.53-7.57 (1H, m), 7.65-7.71
(34, m), 8.2% (1E, dt, J=1.8Hz and 7.8Hz), 8.41
(1H, 4, J=7.8Hz), 8.76 (1H, 4, J=5.1Hz), 8.80
(1H, s)

FAB-MASS (m/z) : 467 ((M+1)")

Example 29
The following compound was obtained according to a

similar manner to that of Preparation 1.

2-[5-(2~Formylphenoxymethvl)benzofuran-2-yl]-4-~
tert-butylthiazole

IR (Neat) : 1690, 1600, 1500 cm_

NMR (CDC13, 6) = 1.42 {9H, s), 5.28 (24, s), 6.99
(18, s), 7.01-7.23 (24, m), 7.35 (1H, 4,
J=0.8Hz), 7.42 (1H, 44, J=8.5Hz and 1.7Hz), 7.55
(14, ddé, J=8.5Hz, 7.3Hz and 1.8Hz), 7.58 (1lH,
d, J=8.5Hz), 7.69 (1H, d4, J=1.7Hz and 0.8Hz),
7.87 (14, dé, J=7.74z and 1.8Hz), 10.56 (1H, s)

MASS (m/z) : 391 (M'), 270

1

Example 30
The following compound was obtained acccording to a

similar manner to that of Example 21.
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d-tert-Butyl-2-[5~(2-hydroxymethyl)phenoxymethyl-
benzcfuran~2-vllthiazole

IR (Nujol) : 3300, 1610, 1590, 1490 cm -

NMR (CDCl,, &) : 1.42 (9H, s), 4.77 (2H, s), 5.20
(2%, s), 6.96 {(1H, t, J=6.6Hz), 6.99 (1H, s),
6.99 (1%, &, J=7.8Hz), 7.23-7.35 (24, m), 7.35
(1%, &, J=0.7Hz), 7.40 (1%, d4d, J=8.5%z and
1.78z), 7.57 (1B, &, J=8.5Hz), 7.67 (1H, 44,
J=1.7Hz and 0.7Hz)

MASS (m/z) : 393 (M7), 270

Example 31
A mixture of 4-hexyl-2~[5-(2-
chloromethylphenylmethoxy)benzofuran~-2~yl]thiazole (C.80
g), sodium cvanide (0.16 g) and potassium iodide (0.13 g)
in methanol (10 ml) was refluxed for 2 hours. aAfter being
cooled, the mixture was poured into brine, extracted with
ethyl acetate, dried over magnesium sulfate and
concentrated in reduced pressure. The resulting residue
was subjected to column chromatographyv on silica gel and
eluted with a mixture of ethyvl acetate and chloroform
(1:33). The fractions containing object compound were
combined and concentrated under reduced pfessure to give
an 0il of 4-hexyl-2-[5~(2~cyanomethyvlphenylmethoxv) -
benzofuran-2~-yljthiazecle (0.66 g).
IR (Neat) : 3110, 2250, 1610, 1580 cm
NMR (CDC13, §) + 0.90 (3H, ¢, J=6.5Hz)f 1.35 (6E,
m), 1.77 (24, m), 2.85 (2%, €, J=7.7Hz), 3.90
(24, s), 5.12 (24, s), 6.96 (1B, s), 7.01 (1H,
éd, J=8.9Hz and 2.6Hz), 7.17 (1lH, 44, J=
and 0.8Hz), 7.2% (1H, 4, J=0.8Hz), 7
(5H, m)

Mass (m/z) : 156, 129

1
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Example 32
The following compoundéds were obtzined according to a

similar manner to that of Example 31.

1) 4-Trifluoromethyl-2-{5-(2-cyanomethylphenylmethoxy) -
benzofuran-2~yllthiazole
mp :  113-115°C '
IR (Nujol) : 3150, 2250, 1610, 1590 cm -
NMR (CDC13, §) + 3.90 (2H, s), 5.13 (2H, s), 7.08
(1H, dd, J=2.6Hz and 8.9Hz), 7.20 (1lE, &,
J=2.6Hz), 7.3-7.5 (6H, m), 7.80 (1lH, s)

MASS (m/z) : 414 (M), 285, 228, 130 (base)

2)  4-tert-Butyl-2-[5-(2-cyanomethylphenylmethoxy) -

benzo{blthiophen-2-yllthiazole

IR (Nujol) : 3050, 2240, 1590, 1520 cm =+

MMR (CDCl,, &) : 1.40 (9H, s), 3.89 (2H, s), 5.14
(2H, s), 6.90 (1H, s), 7.07 (1H, dd, J=2.4Hz and
8.7Hz), 7.33 (1lH, &, J=2.4Hz), 7.68 (1H, s),
7.70 (1H, d, J=8.7Hz), 7.15-7.55 (43, m)

MASS (m/z) : 418 (M°, base), 391, 288, 260, 245,

130, 105

3) 4-(2~Pyridyl)-2-[5-(2-cyanomethylphenylmethoxy) -

benzofuran-2-yl]thiazole

mp : 125-130°C

IR (Nujol) : 3130, 2250, 1615, 1590, 1570 cm *

NMR (CDClB, §) + 3.81 (28, s), 5.13.(2H, s), 7.05
(182, dd, J=2.6Hz and 9.0Hz), 7.20 (1H, &,
J=2.6Ez), 7.24-7.30 (1H, m), 7.40 (1H, s),
7.39-7.55 (5H, m), 7.82 (1lH, dt, J=1.8Ez and
7.6Hz), 8.18 (1H, s), 8.26 (1H, 4, J=8.0Hz),
8.64-8.66 (1, m) '

MASS (m/z) : 423 (M), 308, 282, 254, 223

2 }_
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3)

6)

7)
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4-Neopentyl-2-{5-{2~cyanomethylphenylmethoxy) -

benzofuran-2-yllthiazole '

mp : 83-35°C

IR (Neat) : 2250, 1617, 1590, 1195, 1015, 795,

745 em”t

NMR (CDC13, §) : 1.00 (9H, s), 2.7
(24, s), 5.11 (2%, s), 6.95 (1E
dd, J=8.9Ez and 2.5Hz), 7.16 {
7.22-7.55 (6H, m)

MASS (m/z) : 416, 3895, 360, 288, 230, 130 (base)

A-tert-Butyl-2-[5~(2-cyanomethylphenylthiomethyl) -~

benzofuran~-2-yllthiazole

IR (Neat) : 2260, 1590, 1500 cm -

NMR (CDC13, §) + 1.41 (9H, s), 3.69 (2E, s), 4.15
{24, s), 6.98 (1H, s), 7.15~-7.47 (8E, m)

MASS (m/z) : 418 (M7), 270

A-tert-3utyl-2-[5-(2-cyanomethylphenoxvmethyl) -

benzofuran-2-yllthiazole

IR {(Neat) : 3140, 2250, 1600, 1500 cm

NMR (CDC13, 6) : 1.41 (9H, s), 3.74 (2H, s), 5.20
(2H, 3), 6.93-7.04 (24, m), 6.939 (1H, s),
7.25-7.43 (2H, m), 7.35 (1H, &, J=0.7Hz), 7.42
{1¥, 44, J=8.5Hz and 1.7Hz), 7.57 (1H, 4,

_ J=8.5Hz), 7.70 (1H, 44, J=1.78z and 0.7Hz)

MASS (m/z) : 402 (M7), 270 '

1

4-Cyclopropyl-2~{5-(2~-cvanomethylphenvimethoxy) -

benzofuran~2-yl]lthiazcle

IR (Neat) : 3100, 2250, 1610, 1590, 1510 cm *

NMR (CDCl,, §) : 0.93-1.08 (4H, m), 2.08-2.22 (1H,
m), 3.90 (2, s), 5.11 (2H, s), 6.8% (1lH, s),
7.01 (1H, 44, J=8.9Hz and 2.6Ez), 7.11-7.59 (5H,
m), 7.16 (1lH, &&, J=2.6Hz and 0.8Hz), 7.29 (1E,
d, J=0.8Hz)



8)

9)

11)

MASS (m/z) : 386 (M), 257, 256

4-tert-Butyl-2-(5-cyvanomethylbenzofuran~2-yl)thiazole

IR (Nujol) : 3140, 2250, 1590, 1500 cm *

NMR (CDCl,, §) : 1.41 (94, s), 3.85 (2H, s), 7.00

(1#, s), 7.27 (1H, &4, J=8.5Hz and 1.9Hz), 7.32
(1H, d, J=0.9Hz), 7.54 (1H, &, J=8.5Hz), 7.60
(1, &4, J=1.9Hz and 0.9Hz)

MASS (m/z) : 296 (M")

4-tert-Butyl-2-[5~(2~cyanomethylphenylmethoxy) ~

benzofuran-2-ylithiazole

IR (Neat) : 3140, 2250, 1610, 1600 cm ™

NMR (CDCly, &) : 1.50 (9H, s), 3.91 (2, s), 5.11
(28, s), 6.94 (1H, dd, J=8.9Hz and 2.6Hz), 7.12-
7.15 (28, m), 7.24-7.60 (5H, m), 7.52 (1H, s

MASS (m/z) : 402 (M7}, 375, 272

4-(N~-Acetyl-tert-butylaminomethyl)-2~[5-(2~cyano-

methylphenylmethoxyv)benzofuran-2~yvl]lthiazole

IR (Neat) : 3100, 2250, 1650, 1590 cm *

NMR (CDC13,'6) : 1.50 (%9H, s), 2.18 (3H, s}, 3.90
(294, s), 4.77 (24, s), 5.13 (2H, s), 7.05 (1H,
déd, J=9.0Hz and 2.6Hz), 7.15-7.57 (84, m)

MASS (m/z) : 473 (M)

4-Pentyl-2-[5-(Z2~cvanomethylrhenvlmethoxy) -
benzofuran-2-vllthiazole

IR (Neat) : 3110, 2250, 1610, 1580, 1500 cm
NMR (CDC13, 6) = 0.92 (3H, t, J=7.0Hz), 1.33-1.46
{42, m), 1.78 (24, m), 2.85 (2H, ¢, J=7.7Hz),
3.90 (2%, s), 5.12 (2H, s), 6.96 (1H, s), 7.01
(1®, 44, J=8.5Ez and 2.6¥z), 7.17 (1H, &4,
J=2.6Hz and 0.8Hz), 7.29 (18, &, J=0.8Hz),

7.33-7.51 (58, m)



- 105 -

MASS (m/z) : 416 (M'), 401, 387, 373

Example 33
To a mixture of 4-tert-butyl-2-[{5-(2-carkboxyphenyl-
thiomethyl)benzofuran-2-yl]lthiazole (0.65 g) in
tetrahydrcfuran (10 ml), lithium aluminum hvdride (0.12 g)
was added under cooling with ice bath. After being
stirred at ambient temperature for 5 hours, the resulting
mixture was poured into a mixture of ice and diluted
agueous hydrochloric acid and extracted with toluene. The
organic laver was washed with brine, dried over magnesium
sulfate, and concentrated under reduced pressure. The
residue was subjected to column chromatography on silica
gel and eluted with a mixture of ethyl acetate and toluene
(1:9). The fractions containing object compound were
combined and concentrated under reduced pressure to give
4-tert~butyl-2~-[5~-(2~hydroxymethylphenylthiomethyl)~
benzofuran-2~yllthiazole (0.45 g).
IR (Nujol) : 3400, 1590, 1500 cm
NMR (CDCl,, &) : 1.40 (9%, s), 2.00 (1, br s), 4.17
(24, s), 4.64 (24, s), 6.97 (1E, s), 7.18-7.28
(3B, m), 7.24 (1E, s), 7.34-7.38 (3H, m), 7.48%
(1H; 4, J=8.5BEz)
MASS {m/z) : 409, 270

1

Example 34

To a solution of 4-tert-butyl-2-(5-chloromethylbenzo-
furan—z—yl)thiazoie (0.68 g) and thiosalicvlic acid (0.72
g) in N,N~dimethylformamide (5 ml), potassium carbonate
(0.78 ¢) was added dropwise at 100°C. After being stirred
for one hour, the reaction mixture was cooled, pcured into
a mixture of ice and diluted agueous hydrochloric acid and
extracted with ethyl acetate. The organic laver was
washed with aqueous sodium hydrogen carbonate sclution to

remove thiosalicylic acid, dried over magnesium sulfate
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and concentrated under reduced pressure. The residue was
crystallized with ethyl acetate and filtered to give
4—tert—butyl—2-[5—(2—carboxyﬁhenylthiomethyl)benzofuran~2-
vllthiazole (0.49 g).
mp : 205-207°C
IR (Nujol) : 1680, 1590 cm -
NMR (DMSO-d., &) : 1.36 (9H, s), 4.33 (2H, s), 7.21
(1E, ddd, J=7.4Hz, 5.4Hz and 2.9Hz), 7.45-7.35
(22, m), 7.48 (1H, s), 7.48 (1H, dd, J=8.5Hz and
1.5Hz), 7.52 (1H, s), 7.67 (1lH, 4, J=8.5Hz),
7.79 (1%, 4, J=1.5Hz), 7.89 (1H, &, J=7.4Hz),
12.8-13.2 (1H, m)
MASS (m/z) : 423 (M)

Example 35

A mixture of 4-tert-butyl-2-[5-(2-hvdroxymethyl-
phenylthiomethyl)benzofuran-2-ylithiazole (0.42 g),
thionyl chloride (0.1 g) and N,N-dimethyvlformamide (3
drops) in chloroform (5 ml) was stirred for 3 hours at
ambient temperature. The resulting mixture was poured
into agqueous sodium hydrogen carbonate solution and
extracted with chloroform. The extract was washed with
brine, dried over magnesium sulfate and concentrated under
reduced pressure to give 4~-tert-butyl-2-[5~(2-chloro-
methylphenylthiomethyl)benzofuran-2-yllthiazole (0.49 g).

IR (Neat) : 1590, 1500 cm *

NMR (CDCl3, §) + 1.40 (9H, s), 4.20 (24, s), 4.68
(24, s), 6.87 (1H, s), 7.20-7.28 (3%, m), 7.25

(1H, s), 7.32-7.41 (3H, m), 7.44 (1E, &,

J=8.5Kz)
MASS (m/z) : 427 (MT), 270

Example 3&
The following compound was obtained according to a

similar manner to that of Example 35.
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4—tert—Butyl~2-[S—(2-chloromethylphenoxymethyl)—

benzofuran-2-yllthiazole

IR (Neat) : 3140, 1600, 1590, 1490 cm *
NMR (CDCl,, &) : 1.42 (9%, s), 4.72 (2H, s), 5.23

(28, s), 6.96 (1H, td, J=7.7Hz and 1.0Hz), 6.98

(1H, &d, J=7.7Hz and 1.0Hz), 7.00 (1H, s), 7.30

(lE, td, J=7.7Hz and 1.7Hz), 7.39 (1lH, 44,

J=7.7Hz and 1.7Hz), 7.43 (1H, &, J=0.7Hz), 7.45

(1H, dd, J=8.5Hz and 1.7Hz), 7.57 (1H, 4,

J=8.5Hz), 7.73 (1H, dd, J=1.7Hz and 0.7Hz)
"MASS (m/z) : 411 (M), 270

Example 37

To a solution of 2-ethoxycarbonvlbenzyltriphenvl-
phosphonium bromide (605 mg) and
4-tert-butyl-2-(5~formylbenzofuran-2-yl)thiazole (285 mg)
in acetonitrile {5.00 ml), 1,8-diazabicyclol[5.4.0]lundec~7~
ene (0.317 ml) was added. The resulting soclution was
heated under reflux for 10 hours. After concentration
under reduced pressure, diisopropyl ether was added to the
residue. The resulting insoluble material was removed by
filtration. After concentration of filtrate under reduced
pressure, n-heptane was added to the residue. The
resulting insoluble material removed again by filtration.
After concentration of filtrate, the residue was
subjected to column chromatography on silica gel and
eluted with a mixture of n-hexane and ethyl acetate. The
fractions containing object compound were combined and
concentrated under reduced pressure to give
4—tert—butyl—2~[5~{2-(2—eth6xycarbonylphenyl)ethenyl}-
benzofuran-2-yllthiazole (280 mg) as a mixture cf E and 2
isomer as a viscous oil, which was used in the next ste
without further purification.

IR (Nujol) : 1712, 1498, 1255, 1233, 1070 cm

NMR (DMSO—ds, §) : 1.35-1.54 (124, m), 4.31-4.47

1
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(28, m), 6.71-6.77 (1H), 7.04-7.36 (6H, m),
7.93-8.04 (1H,
MASS (m/z) : 431 (M

#

m)
*), 358
Example 38
To a sclution of 4-tert-butyl-2-[5-{2-(2-
ethoxycarbonylphenyl)etheﬁyl}benzofuran»2fyl]thiazole {250
mg) in methanol (20.0 ml), 10% palladium on carbon (2140
mg) was added. The mixture was hydrogenated for 3 hours
(3.0~2.3 atm). The catalyst was removed by filtration and
washéd with methanol. The filtrate was evaporated under
reduced pressure to give 4~tert-butyl-2-[5-{2-(2-ethoxv-
carbonylphenyl)ethyl}benzofuran-2-yllthiazele (270 mg).
mp : 73-77°C
IR (Nujol) : 1680, 1270 cm
NMR (DMSO—dG, §) : 1.36-1.74 (12H, m), 2.96-3.04
(2H, m), 3.27-3.35 (2K, m), 4.37 (24, q,
J=7.1Hz), 6.97 (1H, s)
MASS (m/z) : 433 (M7), 388

1

Example 39

To a solution of 4-tert-butyl-2-[5-{2-(2-
ethoxvcarbonylphenvl)ethyllbenzofuran-2-yllthiazole (170
mg) in methanol (5 ml), 1N aqueous sodium hydroxide (1.58
ml) was added. The resulting mixture was heated under
reflux for 9 hours. After being cocled, 1N hvdrochlori
acid was added. The resulting precipitates were collected
by filtration, and washed by water to give 4-tert-hutyl-
2-[5-{2—(2—carboxyphenyl)ethyl}benzofuran~2—yl]thiazole

(86.3 mg).
mp : 147-148°C
IR (Nujol) : 1685, 1295, 1267 cm *
NMR (DMSO-d., §) : 1.36 (93, s), 2.93 (24, m), 3.26

dgr
(2B, m), 7.27-7.35 (3H, m), 7.42-7.63 (54, m)
7.83 (1B, &, J=7.8Hz)
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MASS (m/z) : 405 (M7), 270

Example 40
A mixture of DL-o-(5-methoxybenzofuran-2-vl)-
carbonvliamino-c-caprolactam (0.2 g) and phosphorus
pentasulfide (0.2 g) in pyridin (2 ml) was stirred uncer
reflux for 6.5 hours. After being cooled, the resulting
mixture was poured into ice~water, and extracted with
ethyl acetate. The organic layer was washed with brine,
dried over magnesium sulfate and concentrated under
reduced pressure to give crude crystal, which was
collected by filtration and washed with ethanol to give
2~(5—methoxybenzofuran—2—yi)-4,5,6,7~tetrahydro—8H~
thiazolo[5,4~blazepine (0.0% g).
mp : 121-125°C
IR (Nujol) : 3250, 1620, 1590, 1520, 1480 cm"l
NMR (CDC13, §) + 1.69-1.74 (2H, m), 1.79~-1.84 (24,
m), 2.95-3.00 (2H, m), 3.11-3.16 (2H, m),
3.9-4.1 (1, br), 3.84 (3H, s), 6.89 (1, 44,
J=2.6Hz and 9.04z), 7.01 (18, 4, J0=2.6HHz), 7.05
(1H, s), 7.38 (1H, d, J=9.0Hz)
MASS (m/z) : 300 (M), 225, 160, 128

Example 41

To a cooled solution of 2—(5—methoxybenéofuran~2—yl)«
4,5,6,7~tetrahvdro-8H-thiazolo[5,4~blazepine (1.3 g) and
pyridine (0.65 ml) in N,N~dimethylformamide (20 ml), a
solution of ‘acetyl chloride {(0.41 g) in dichlorcmethane (2
ml) was added dropwise below 10°C. After being stirred
‘for 2 hours, the resulting mixture was poured into Lrine
and extracted with ethyl acetate. The organic laver was
~washed with brine, dried over magnesium sulfate and
concentrated under reduced pressure to give a svrup, which
was crystallized from ethanol and collected by filtration
to give 8-~acetyl-2-(5-methoxybenzofuran-2-vl)-
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4,5,6,7-tetrahydro-8H~-thiazclo[5,4-blazepine (1.07 g).

mp : 147-149°C

IR (Nujol) : 1680, 1620, 1590, 1540 cm ~

NMR (DMSO-d,, §) : 1.64-2.0 (4%, m), 2.08 (s) and
2.29 (s){3K), 2.89-2.97 (2H, m), 3.6-3.7 (m) and
3.85-3.88 (m)(2H), 3.81 (3H, s), 6.97 (dd) and
7.01 (dd)(1H, J=2.6Hz and 9.0Hz), 7.19 (&) and
7.23 (&)(1E, J=2.86Hz), 7.36 (s) and 7.46
fs)(1H), 7.55 (d) and 7.59 (4)(1H, J=2.6Hz)

MASS (m/z) : 342, 300, 191

Example 42
A mixture of 5-{2-[{2-(8-acetvyl-4,5,6,7~tetrahvdro-8H~
thiazolo[5,4—b]azepin—z—yl)benzofuran—S-yloxymethyl]«
phenylmethyl}-1H-tetrazole (65'mg) and 2N aguecus sodium
hydroxide (0.65 ml) in ethanol (6 ml) was stirred under
reflux for 4 hours. After being cooled, the resulting
mixture was concentrated under reduced pressure to give
residue. Water was added to the residue and adjusted to
PH 3 with diluted agueous hydrochloric acid. The appeared
precipitates were collected by filtration and washed with
water to give 5-{2-[2-(4,5,6,7-tetrahydro~8H~thiazolo-
[5,4-blazepin-2-yl)benzofuran-5-yloxymethyllphenylmethyl]-
1H~tetrazole (35 mg).
mp ¢+ 110-118°C
IR (Nujol) : 3300, 1 5
NMR (DMSO-d., §) : 1.61-1.71 (4H, m), 2.8-2.9 (24,
m), 3.0-3.1 (2H, m), 4.40 (24, s), 5.22 (2H, s),
6.50 (14, s), 6.89 (1H, &4, J=2.6Hz and 9.0Hz),
7.10 (1H, s), 7.22-7.52 (6H, m)
FAB-MASS (m/z) : 459 (M), 309, 286

Example 43
A solution of methylmagnesium bromide in

tetrahydrofuran (1N, 15 ml) was added to diethyl malonate
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17.33 g) at 0°C for 10 minutes. The mixture was stirred
for 2 hours at ambient temperature. To the mixture{
4-tert-butyl-2~(5~chloromethylbenzofuran-2-yl)thiazcle
(3.50 g) was added and stirred for 23 hours at 45°C. The

~

resulting mixture was concentrated under reduced pressure
and added to the solution of 4N hydrogen chloride in ethyl
acetate. The resulting precipitates were colle
filtration anéd washed with n-hexane and diisopropyl ether
to give the salt. The salt was added to the agueous
sodium hydrogen carbonate solution and extracted with
ethyl acetate. The extract was washed with brine, dried
over magnesium sulfate and concentrated under reduced
pressure to give 4-tert-butyl-2-[5-(2,2-diethoxycarbonyl-
ethyl)benzofuran-2-vllthiazole (5.80 g).
IR (Neat) : 3140, 1740, 1590, 1500 cm"l
NMR (CDC13, §) + 1.20 (68, t, J=7.1Hz), 1.41 (93,
s), 3.31 (2H é, J=7.8Hz), 3.58 (1H, t,
J=7.8Ez), 4.16 (4H, g, J=7.1Hz), 6.97 (1H, s),
7.18 (1E, dd, J=8.6Hz and 1.7Hz), 7.27 (1, s),
7.44 (1B, &, J=1.7Hz), - 7.45 (1E, &, J=8.6Hz)
MASS (m/z) : 429 (M)

Fx1

Example 44
The following compound was obtained according to a

similar manner to that of Example 43.

4-tert-Butyl-2~-[5~{2-(2,2~diethoxyvcarbonylethyl) -
phenylmetnoxy}penzozuran-2—y1]thlazole

IR (Neat) : 3140, 3100, 1730, 1610, 1390, 1500 cm

NMR (CDC13, §) « 1.17 (6H, t, J=7.1Hz), 1.41 (91,
s), 3.35 (24, &, J=7.6Ez), 3.83 (iH, t,
J=7.6Hz), 4.13 (4H, g, J=7.1Hz), 5.14 (2H, s),
6.97 (18, s), 7.02 (1H, dd, J=8.9Hz and 2.6Hz),
7.18 (1K, &, J=2.6Hz), 7.23-7.28 (4H, m),
7.42-7.46 (1H, m), 7.44 (1H, 4, J=8.9Hz)

-1

-~ N



MASS (m/z) : 535 (M'), 273, 263, 258

Example 45
A mixture of 4-tert-butvl-2-[5-{2-(2,2-dicarboxy-

ethvl)phenvimethoxv}benzofuran-2-yllthiazole (1.30 ¢g) in
xylene (20 ml) was refluxed with stirring for 7 hours.
fter being cooled, the mixture was subjected to cclumn

chromatography on silica gel (453 g) and eluted with a
mixture of methanol and chloroform. The fractions
containing object compound were combined and concentrated
under reduced pressure. The residue was recrystallized
from a mixture of éiethyl ether and petroleum ether to
give 4~-tert-butyl-2-[5-{2-(2-carboxyethyl)rhenvlmethoxy}-
benzofuran-2-yllthiazole (0.86 g).

mp : 134-137°C

IR (Nujol) : 2650, 1700, 1660, 1520, 1590 cm—l

NMR (CDC13, §) : 1.40 (9%, s), 2.75 (2H, t,
J=7.68z), 3.06 (1E, &, J=7.6Hz), 5.10 (2H, s),

I 9

6.96 (1%, s), 7.00 (1H, d&, J=9.0Hz and 2.5Hz),
7.15 (1E, &, J=2.5Hz), 7.20-7.36 (43, m),
7.40-7.46 (1H, m), 7.43 (1H, d, J=9.0Hz)

MASS (m/z) : 435 (MT), 273, 258

Example 46

A mixture of 4-tert-butyl-2-(5-~formylbenzofuran-
2-yl)thiazole (4.46 g), hyvdroxyvlamine hydrcchleride (3.96
g) and sodium acetate anhydrous (5.0 g) in acetic acid (40
ml) was stirred at ambient temperature for 3 hours.
Subsegquently, acetic anhydride (13 ml) was added to the
mixture. After being stirred for 30 minutes at the same
temperature, the reaction mixture was stirred at 120°C Zfor
2 hours. After being cooled, the mixture was poured into
ater, followed by collecting by filtration. The

%

precipitates were washed with water and air-dried at

ambient temperature. The crude products were washed with
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petroleum ether to give 4-tert-butyl-2-(5-cyanobenzofuran-
2-yl)thiazole (4.44 g).
IR (Nujol) : 3140, 3100, 2240, 1610, 15920, 1500 em™t
NMR (CDC1 §) + 1.42 (9H, s), 7.06 (1H, s), 7.39
(1%, s), 7.62 (1H, &, J=1.2Hz), 7.62 (1d, 4,
J=2.2KEz), 7.97 (1lE, dé, J=2.2Hz and 1l.2Hz)
MASS (m/z) : 282 (M7), 267

3’

Example 47

A mixture of 4-tert-butyl-2-[5~(2,2-diethoxycarbonyl-
ethyvl)benzofuran~2-yl]lthiazole (3.99 g) and conc.
hydrochloric acid (20 ml) was stirred under reflux for 6
hours. After being cooled, the resulting mixture was
extracted wiﬁh ethvl acetate. The extract was allowed to
stand until there were no further precipitates serarated
out. The precipitates were collected by filtration and
washed with ethyl acetate to give 4-tert-butyl-2-[5-(2;2-
dicarboxyethyi)benzofuran-Z—yl]thiazole (0.96 g).

mp :  >320°C

IR (Nujol) : 3450, 3140, 2700, 1650, 1580, 1500 cm~l

NMR (DMSO—dG, §) :+ 1.3% (9H, s), 3.01 (1H, <,
J=4.9Hz), 3.25 (28, &, J=4.9Hz), 7.21 (1, 44,
J=8.5Hz and 1.8KBz), 7.45 (1H, s), 7.44-7.48 (24,

m), 7.51 (1H, &, J=8.5Hz)
MASS (m/z) : 372 (M'-1), 369, 354, 329, 314, 254

The filtrate was concentrated under reduced pressure,
dissolved partly in diethyl ether and filtrated. To the
filtrate, petroleum ether was added and the resulting
precipitates were collected by filtration ané washed with
petrocleum ether to give
4-tert-butyl-2-[5-(2~carboxyethyl)benzofuran~-2~yllthiazole
(1.11 qg).

IR (Nujol) : 2700, 1710, 1590, 1500 cm™t
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NMR (CDC13, §) + 1.41 (9H, s), 2.74 (2H, t,
Jg=7.6Hz), 3.00 (2H, ¢, J=7.8Ez), 6.97 {(iH, s),
7.18 (1E, &4, J=8.5Hz and 1.8Hz), 7.28 (1lH, s),

7.44 {1H, &, J=1.8Hz), 7.46 (1H, &, J=8.5Hz)
MASS (m/z) : 329 (M), 314, 254

Example 48
A mixture of 4-tert-butyl-2-[5-(2-chloromethvl-
phenylmethoxy)benzofuran-2-yllthiazole (1.58 g), sodium
iodide (0.50 g) and sodium carbonate (0.83 g) in
dimethylsulfoxide (15 ml) was stirred at 100°C for 10
hours. After being cooled, the resulting mixture was
poured into ice-water and extracted with ethyl acetate.
The organic layer was washed with brine, dried over
magnesium sulfate and concentrated under reduced pressure.
The residue was subjected to column chromatographv on
silica gel and eluted with a mixture of ethvl acetate and
toluene (1:20). The fractions containing object compound
were combined and concentrates under reduced pressure to
give 4-tert-butyl-2-[5~(2-formylphenvlimethoxv)benzofuran-
2-yllthiazole (0.75 g).
IR (Nujol) : 1700, 1620, 1600, 1590, 1500 cm
NMR (CDC13, 6) + 1.41 (9H, s), 5.36 (2H, s), 6.97
(18, s), 7.06 (1H, dd, J=8.%9Hz and 2.6Ez), 7.17
(1€, br 4, J=2.6Hz), 7.27 (1H, br s), 7.46 (1H,
&, J=8.9Hz), 7.54 (1H, t, J=7.5Ez), 7.866 (1H,
td, J=7.5Hz and 1.5Hz), 7.84 (1E, 4, J=7.5Hz),
.91 (1H, 44, J=7.5Ez and 1.5H8z), 10.23 (1H, s)
MASS (m/z) : 391 (M Y, 273, 258

-1

Example 49

A mixture of 4-tert-butyl-2-[{5-(2-formvlphenyl-
methoxy)benzofuran-2-yllthiazole (0.61 g), methyl
methylsulfinylmethyl sulfide (0.46 g) and triton B (phase
transfer) (0.7 g) in tetrahydrofuran (3 ml) was stirred



under reflux for 5 hours. After being cooled, the
resulting mixture was poured into ice-water and extracted
with ethvl acetate. The organic layer was washed with
diluted aqueous hvdrochloric acid and brine, dried over
magnesium sulfate and concentrated under reduced pressure
to give a syrup. The syrup was subjected to column
chromatography on silica gel and eluted with a mixture of
ethyl acetate and chloroform (1:5). The fractions
containing object compound were combined anéd concentrated
in reduced pressure to give a syrup of 4-tert-butyl-2-
[5-{2~(2-methylsulfinyl-2-methylthiocethenyl)-
phenylmethoxylbenzofuran-2-vljthiazole (0.25 g).
IR (Neat) : 3100, 1610, 1590, 1500 cm™+
NMR (CDC13, §) :+ 1.41 (SH, s), 2.39 (3%, s), 2.73
(37, s), 5.11 (1H, 4, J=15.6Hz), 5.16 (iH, &,
J=16.6Hz), 6.97 (14, s), 6.99 (1H, &4, J=8.9Hz
and 2.6Hz), 7.13 (1H, br &, J=2.5Hz), 7.25~7.45
(48, m), 7.58 (1H, m), 7.77 (1E, 44, J=5.5Hz and
3.6Hz), 7.92 (lH, s)
MASS (m/z) : 497 (M'), 434, 273, 258

Example 50

A mixture of 4~-tert-butyl-2-[5-{2~(2-methylsulfinyl-
2~-methylthioethenyl)phenylmethoxyvlbenzofuran-2~-yljthiazole
(0.25 g) and 35% agueous hydrochloric acid (1 ml) in
1,2-dimethoxvethane (3 ml) was stirred at 90°C for 3
hours. After being cooled, the resulting mixture was
concentrated under reduced pressure, poure
extracted with ethyl acetate. The organic layver was
washed with brine, céried over magnesium sulfate and
concentrated under reduced pressure to give a svrup. The
syrup was subjected to column chromatography on silica gel
and eluted with a mixture of methanol and chloroform. The
fractions containing object compound were combined and

concentrated in reduced pressure to give
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4-tert-butyl-2~[5-(2-carboxymethylphenylmethoxy)-
benzofuran-2-vllthiazole (0.10 g).

The obtained compound was reacted with hydrogen
chloride to give the corresponding salt. The spectrum
date of this compound coincided with those of the compcund

obtained in Example 51.

Example 51

A mixture of 4~-tert-butvl-2-[5~(2~-cyanomethylphenyl-
methoxy)benzofuran-2-ylithiazole (0.5 g) and 40% aqueous
potassium hydroxide (10 ml) in diethylene glycol
monomethvl ether (10 ml) was heated at 110-120°C for 1.5
hours. After being cooled, the resulting solution was
poured into ice-water, acidified with diluted agueous
hydrochloric acid and extracted with ethyl acetate. The
organic layer was washed with brine, dried over magnesium
sulfate and concentrated under reduced pressure to give
crude residue. The residue was subjected to column
chromatography on silica gel and eluted with a mixture of
n-hexane and ethvl acetate (4:1). The fractions
containing object compound were combined and concentrated
to give an oil. The oil was dissolved in agueous sodium
hydrogen carbonate and washed with ethyl acetate. The
ethyl acetate laver was concentrated under reduced
pressure to give an oil, which was dissolved in agueous
sodium hydroxide and adjusted to pH 1 with diluted agueous
hydrochloric acié. The resulting precipitates were
collected by filtration and washed with water to give
4-tert-butvl-2-[5~(2~-carboxyvmethylphenylmethoxy) -
benzofuran;Z—yl]thiazole hvdrochloride (5.00 g).

TR (Nujol) : 3400-3200, 3100, 2600, 1720, 1530 cm

NMR (DMSO-d., 8) : 1.36 (9H, s), 3.2-3.4 (2§, m) ,

3.73 (24, s), 5.16 (2H; s), 7.06 (1H, 44,
J=2.6Hz and 9.08Bz), 7.32 (1lH, s), 7.43 (1E, s),

1
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7.60 (1#, 4, J=9.0Hz), 7.3-7.6 (5H, m)
MASS (m/z) : 421 (MT-HC1), 273, 258

Example 52
A mixture of 4-chloromethyl-2-(5-hvdroxyvbenzofuran-

2-vl)thiazole (1.38 g), potassium lodide (0.58 g) and
tert-butylamine (6 ml) in N,N-dimethylformamide (6 ml) was
stirred overnight at ambient temperature, poured into
brine and extracted with ethyl acetate. The extract was
washed with water and brine. The solution was dried over
magnesium sulfate and concentrated under reduced pressure.
The resulting precipitate were washed with ethyl acetate
to give 4-(tert—butylaminomethyl)—2—(S-hydroxybenzofuran—
2-yl)thiazole (1.18 g).
IR (Nujol) : 3140, 1640, 1570, 1520 cm *
NMR (CDCly, §) + 1.33 (9H, s), 3.95 (2H, s), 6.70°
{1H, &4, J=8.8KEz and 2.5Ez), 6.78 (1H, 44,
J=2.5Hz and 0.8Hz), 6.91 (1¥, 4, J=0.8Hz), 7.14
(14, 's), 7.21 (1¥, 4, J=8.8Hz)

MASS (m/z) : 302 (M+)

Example 53

A mixture of 4-(tert-butylaminomethvl)-2-(5-
hydroxybenzofuran-2-~yl)thiazole (0.82 g) and acetic
anhvdride (0.75 g) in ethyl acetate (10 ml) was stirred
under reflux for 4 hours. After being cooled, the
resulting mixture was concentrated under reduced pressure.
A solution ©f the resulting mixture in methancl (3 ml) and
conc. ammonia water (1 ml) was stirred for 2 hours at
ambiént temperature, poured into brine, extractsd with
ethyl acetate, dried over magnesium sulfate and
concentrated under reduced pressure to give
4~ (N-acetyvl-tert-butvlaminomethyl)-2-(5-hvdroxybenzo-
furan~-2-~yl)thiazole (0.93 g).

IR (Nujol) : 3250, 1590, 1510 cm ™
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1.40 (SH, s), 2.11 {34, s), 4.71

)
7.02

$
6€.85 (1H, dd, J=8.9HEz and 2.5Hz),
39 (1H, 4,

NMR (DMSO-d,

(2H, s),
(1H, dd, J=2.5Hz and 0.7Hz), 7.
J=0.7Hz), 7.48 (1H, &, J=8.9Hz), 7.61 (1lH, s),

9.39 (1H, s)
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What we claim is :

1. A compound of the formula
' R’
N Y
~
}S I : (1)
S

2 4

R” A-X~-R~

‘wherein R' is lower alkyl optionally substituted with
halogen, lower alkylamino or lower
alkvl(acyl)amino; cyclo(lower)alkyl;

ricycloalkyl; aryl optionally
substituted with lower alkoxy; or a
heterocyclic group;
R® is hvdrogen or halogen; or
Rl and R2 are taken together with the
adjacent atoms to form cycloalken ring
or an N-containing heterocyclic group
optionally substituted with acyl,

R” is hydrogen, halogen, hydroxy, lower alkyl
or lower alkoxy,

R” is hydrogen; acyl; cyano; aryl optionally
substituted with hvdroxv(lower)alkyl,
halo(lower)alkyl, cvano(lower)alkyl,
heterocyclic(lower)alkyl or acvl; or
lower alkyl which may be substituted
with substituent(s) selected from the
group consisting of halogen, cyano,
hydroxy, lower alkylsulfonyloxy,
arvlisulfonyloxy, acvl,
acyl(lower)alkylthio and aryl
optionally substituted with
halo(lower)alkyl, cyano(lower)alkyl,

I
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MM s, o, son,

acvl(lower)alkyl, a heterocyclic group
or (lower alkvlsulfinvl)(lower
alkvlthio)lower alkenvl;
A is lower alkylene, lower alkenylene or a
single bond,
¥ is a single bond, O or S, and
Y is O or S,
provided that A is lower alkylene or lower
alkenvlene, or
¥ is O or S when Rl is lower alkyl or
arvl and R2 is hvdorgen,
and pharmaceutically acceptable salts thereof.

2. A compound accoréing to claim 1,
wherein R1 is lower alkvl or'aryl,
R
R is hydrogen; acyl; or lower alkyl which
may be substituted with substituent(s)
selected from the group consisting of
halogen, hydroxy, lower
alkylsulfonvloxy, arylsulfonvloxy,
acyl, acyl(lower)alkylthio énd arvl

is hvdrogen,

D N

optionally substituted with
halo(lower)alkyl, cyvano(lower)alkvl,
heterocyclic(lower)alkyl, cvano, acyl,
acyl(lower)alkyl or a heterocyvclic

group,
A 1s a single bongd,
X 1is a single bond or 0, and
Y 1is 0.
3. A compound according to claim 2,

wherein R4 is hydrogen; acyl; or lower alkyl which

may be substituted with substituent(s)

R
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i : se £ tl roup iSistir £
Tms&mﬂfhsB selected from the group consisting o

Il”{’ll Seen Replaced halogen, hydroxy, lower

l”’/lll[”l//”l alkvlsulfeonvloxy, aryvlsulfonvloxy,
acvl, acyvi{lower)alkylthio and arvl
optionally substituted with
halo(lower)alkyl, cvano(lower)alkvl,
heterocyclic(lower)alkvl, cyano, acvl

or a heterocyclic group.

4. A compound according to claim 2,

‘wherein R4 is lower alkvl which is substituted with
aryl substituted with
tetrazolvl(lower)alkyl,
acyl{(lower)alkvl or tetrazolvl, zand

X is 0.

5. A compound of claim 4, which is
5-{2~[2~(4-tert-butylthiazol~2-vl)benzofuran-5~
vlioxymethvliphenvimethyvl}~1H~tetrazol, its trihvdrate

or sodium salt thereof.

6. A proéess for prevaring a compound of the formula :
RT R>
N v
——4-%—-——-—-/
/ /\ | ( } (1)
S L
2 \ 4

R A~-X-R

: 1. . . .
wherein R™ is lower alkwvl optionally substitutad with

halogen, lower alkviamino cr lower
alkyvl(acvl)amino; cvclo(lower)alkvl;
ﬁricycloalkyl; aryl optionally
substituted with lower alkoxy; or a

heterocvclic group;

) O AR 1
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R2 is

T e This Sheet Has Been Replaced

AR

hydrogen or halogen, or
2

Rl and R® are taken together with the

is

w

X 1is
Y 1is
provided that

adjacent atoms to form cycloalken ring
or an N-containing heterocyclic group
optionally substituted with acwyl,
hydrogen, halogen, hydrexy, lower alkyl
or lower alkoxy,
hydrogen; acyl; cyano; aryvl optionally
substituted with hvdroxy(lower)alkyl,
halo{lower)alkyl, cvano(lowerjalkvl,
heterocyveclic{lower)alkyl or acyl; or
lower alkyl which may be substituted
with substituent(s) selected from the
group consisting of halogen, cyvano,
hvdroxy, lower alkvlsulfonvloxy,
aryisulfonvloxy, acvl,
acyl(lower)alkylthico and aryl
optionally substituted with
halo{lower)alkyvl, cvano{lower)alkyl,
heterocyclic{lower)zlkyl, cyano, acyl,
acvl(lower)alkyl, a heterocvclic group
or (lower alkylsulfinyl)(lower
alkylthio)lower alkenvl;
lower alkylene, lower alkenylene or a
single bond,
& single bond, O cor S, and
0O or S,
A 1s lower alkvlene or lower
alkenvlene, or
X is O or S when Rl is lower alkvl or

2 .
arvl and R™ is hydorgen,

or pharmaceutically acceptable salts thereof,

which comprises

subjecting a compound of the formula :

RN R I
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I

0

i
HC R3

! L»\——CHZ—Y (II)
S 4

or its salt to cyclization reaction
to provide a compound of the formula :

R A—X—R4

or its salt, in the above formulas,

Rl, Rz, R3, R4, A, X and Y are each as cdefined above,

or

2) subjecting a compound of the formula :

or its salt to dealkylation reaction

to provide a compound of the formula

I
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1 R3

——N Y /
\ o 7 R (T5)
/ /) l | I

S

R
2
R

A—Xa—H

or its salt, in the above formulas,

Rl, R2, RB, A and ¥ are each as cdefined above,

R: is lower alkyl which may be substituted with
substituent(s) selected from the group
lconsisting of halogen, hydroxv, lower alkyl-
sulfonyloxy, arvlsulfonyloxy, acyl,
acyl(lower)alkylthio anéd aryl optionally
substituted with halo(lower)alkvl,
cyéno(lower)alkyl, heterocyclic{lower)alkvl,
cyvano, acyl, acyl(lower)alkyl, a heterocyclic
group or (lower alkylsulfinyl) (lower
alkylthio)lower alkenyl, and

Xa is Oor s, or

3) reacting a compound cf the formula :

(Ib)

R A-Xa—H

or its salt with a compound of the formula :

.
R, - 27 (II
a& .

[t~

-4

)

tc provide a compound of the formula :

A
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AT

gt r?
\\’,"—N Y /
7/ (P! i l / (LS)
Naaml \
/S <
2 A-X_-R*
8 A ‘a a

)
[+ 1]
ot
'_I-
5
o
vy
®
)

Ko
(]
Q
1Y
th
O
)
=]
Q
'._l
{u
0

R™, R, R7, Ra, A, X.and Y are each as defined zbcve,
and '

1 . . .

7~ is aclé residue, or

o>
~

reacting a compound of the formula

or its salt with a cvanide compound

to provide a compound of the formula

Rt R
) RN Y .
s ‘_]\ XJ\

sal:, in the above formuleas,
3

=
[o R

i

O
1=

ts
2 . . .
R", R 2, X and ¥ are each as defined above,

r ~r

)

r

R’ is aryl substituted with halo(lower)alkyl, or

[0 B =Y

lower alkyl substituted with halogen cr arvl
which is substituted with halogen cor
halc(lower)alkyl, and

A
R; is aryl substituted with cvano(lecwer)alkyl, or

R R
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MWWMI

lower alkyl substitute

[N
’—l
t
o
[¢]
!
W
o]
(o]
o]
La
[\1)
1—‘
w

W
which is substituted with cvane or

cvano(lower)alkyl, or

5) reacting a compound of the formula :

(Ie)

or its salt with an azide compound

to provide a compound of the formula :

(I£)

\
R ' A-X-R

AD b

or its salt, in the above formulas,

Rl, Rz, R3, 2, X and Y are each as defined above,
Rg is arvl substituted with cyano(lower)alkyl, or

lower alkyl substituted with aryl which is
substituted with cvano or cyano(lower)alkvl,

>

R® is aryl substituted with tetrazolyl{lower)alkyl

(D

or lower alkyl substituted with aryl which is

substituted with tetrazolyvl or

tetrazeolyl{lower)alkyl, or

6) subjecting a compound of the formula :

A
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T
(Ig)
2 N ok
R A-X Rf
or its salt to deesterification reaction
tc provide a compound of the formula :
Rl R3
\N -
N
;y {Ih)
S
2 4
R A-X-R
~ g
or its salt, in the above formulas,
Rl, Rz, RB, A, X and Y are each as cdefined. above,
4

Ry 1s lower alkyl substituted with esterified
carboxy, esterified carboxy(lower)alkyvlthio and
lower alkvlcarbamovl(lower)alkvlthio,
esterified carboxy(lower)alkylthio or arvl
which is substituted with esterified carlkoxy or
esterified carboxy(lower)alkyl, and

R” is lower alkyl substituted with carboxy,

carboxy(lower)alkylthio and lower

alkyvlcarbamovl(lower)alkylthio,
carboxy(lower)alkylthio or arvl which is

N

substituted with carboxy or
carboxyl{lower)alkvl, or

7) reacting a compound of the formula

RO A A
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B ———

(11)

or its reactive derivative at the carboxy group
or a salt therecf with an amine
to provide a compound of the formula

. gl 23
7 L -1
5/ PEI (23)
s '
R A-X-R}

or its salt, in the above formulas,

Rl, R2, R3, 2, X and Y are each as deiined above,

Rﬁ is lower alkyl substituted with carboxy or aryl
which is substituted with carboxv or
carboxy(lower)alkyl, and

R; is lower alkyl substituted with carbamoyl which
may be substituted with lower alkyl,

rvlsulfonyl or a heterocyclic group or arvl

substituted with carbamovl or -
carbamovl(lower)alkyl, each carbamoyl of which
may be substituted with lower alkvl,
arvlsulfonvl or a heterocyclic group, or

8) reacting a compound of the formula

;L
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or its salt with acvl(lower)alkylthiol
to provide a compound of the formula :

" This Sheet HasB

T

(Ik)

(Iz)

or its salt, in the above formulas,

Rl, RZ, R3, A, X and ¥ are each as defined zbove,

R? is formyl or lower alkyl substituted with formyl,
andé

Ri is lower alkyvl substituted with

bis~acyl(lower)alkylthio, or

9) reacting a compound of the formula

3
R
~— N Y
\Q’)—'f/( i
/s |
Pz A—X—Rg

or its salt with a reducing agent
to preovide a compounéd of the formula

AU T

(Im)
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T

or its salt, in ﬁhe above formulas,

Rl, R‘, R3 A, X and ¥ are each as defined zbove,

Rﬁ is lower alkanovl; lower alkyl substituted with
carbexy, esterified carboxy or lower alkanovl;
or arvl substituted with carboxy, esterified
carboxy or lower alkanoyl; and

Rg is lower alkyl substituted with hydroxy, or arvl

substituted with hydroxy(lower)alkvl, or

10) reacting a compound of the formula :

X7
\:i 2
T\

29
.
i
]

R A~-X R4
- m

cr its salt with a halogenating agen
or a sulfonvlating agent
Lo provide a compocundéd cf the formula :

3
R
N ¥ '
4 j) ; \ﬂ/3§§ (Io)
PO
7 Y

\

or its salt, in the above formulas,
1 2 3 4 . - ..
R°, R®, R7, Rﬂ, A, X and Y are each as defined above,
1t}
and '

) DB D
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(1T

R- is lower alkvl SLbStlLL ed with halogen, lower

o I

alkvlsulfonvloxy or arvlsulfonvloxv, or
aryl substituted with halo(lower)alkyl, or

11) reacting a compound of the fermula :

or its salt with a mixture of lower alkyl substituted
with esterified carboxyv and a base to provide a

compound of the formula :

\j&:—\\ r/Ekﬂ | | (Ip)
>/s | | )\ 2

or its salt, in the above formulas,

4 .
Rl, R2, R3, R%, A, X and Y are each as defined above,

and
4 . .
Ro is lower alkyl substituted with esterified
carboxy, or arvl substituted with esterified

carboxy(lower)alkvl, or

12) reacting a compound of the formula

S
I v /
:_NC \/§\( (IV)

LT
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U

or its salt with a compound of the formula

4
¢
u

o
1 ! 2
rRY-ccu-z2 (

12

or its salt to provide a compound of the formula

R N R
/ \ Y
/ ))__7/’ {Ig)
S i
22 I
4
A-X-R
or its salt, in the above formulas,
1 3 4 . s
R, R2, R, R7, A, X and Y are each as deiined above,
and
22 1s acid residue,or

13) reacting a compound of the formula
3

NC =
'; i 4
A-X~-R "

its salt with a compound of the formula

R2—C i-2

or its salt to provide a ccmpound of the formula

] lllllj [
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[T

Rz /’ N
/0 \\
1/\ \ -
R™ S (Ir)
A-X~R4

or its salt, in the above formulas,
1 2 .3 4 . o
R, R°, R, R, A, X and Y are each as defined above,
and

Z3 is acid residue, or

[
>
~

reacting a compound of the formula :

or its salt with a compound of the formula

S ;
i 1 (ViIa)
H,NC-R

or its salt to provide a compound of the formula

}2
G2

s}

1

p2
i
=
1
i
W

its salt, in the above formulas,

- 3 . . . '
R™, nz, R, R4, A, X and Y are each as defined above,
2

O
[anlia

>

is acid residue, or

R 00 R T
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i

15) reacting a compound of the formula

4
A-X-R~

or its salt with a compouné of the formula

S
1 5 (VIIb)
#,NC-R
to provide a compound of the formula
R*P—— N ?
A (It)

or its salt, in the above formulas,
Rl, R2, R3, R4, A, ¥ and Y are each as defined above,

Z5 is acid residue, or

16) reacting a compound of the Formula

0 r>
- ¥ .
RE-C-ci— X (VIIIa)
i I o]
6 T NX
2 A-X-R

or its salt with a compound of the formula

g
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[T

{ViTa)

or its salt to provide a compound of the formula
2

R
N R
/}g\ (Tu)
. s
a-x-r%

or its salt, in the above formulas,

Rl, Rz, R3, Ré, A, X and Y are each as defined above,

6 . . .
Z° is acid residue, or

-
~J

eacting a compound of the formula

{(VIIZIDb)
S
1 ) (VIIb)
HZNC—R
to provide a compound of the formula
R1
N //R3
f\ v -
P e (1v)
27 s |
A-X-R

A
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r its sa

1 2 . -
R, R, R7, R°, A, X and Y are.za
07
2 ]

acid residue, or

18) reacting a compound of the formu

or its salt with a compound of the

< 4
H-Xa Rp

This Sheet Has Been Rep

[T

n the above formulas,
defined akove,

or its salt to provide a compound of the formula

or its salt, in the above formulas,

1042 .3

R, R“, R”, X_ and
A_ is lower alkylene,

Z- 1s acid residue, and

4 . . .
RD is arvl crtionallv substituxze

19) reacting a compounéd of the formu

DT

. &and Y are each as defined above,

l_l
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gl

i

|

3~CHO
or its salt with & compound of the formula
B-CH,-R " (X)
o1

2

to provide a compound of the formula :

A-CH=CE-R

|.Q W

or its salt, in the above formulas,
1 2 )
R, R7, R7, A and Y are each as defined above,

(Ve

is arvl optionally substituted with esterified
' carboxy, and

B is carboxy, esterified carboxy, di-esterified
phosphono or substituted phosphonium salt,

20) subjecting a compound of the formula

L]
3]
~—

(N
AN
n
N
gi/
WY i

R A-CH=CH-R

or its salt to catalytic reduction

to provide a compound of the formula

VRN
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B ——

(I-1)
A- Cc—I CIZ '3\4
2 g
or its szlt, in the above formulas
2 3 .
Rl, r-, Rj, Ré, A and Y ar ach as cefined above, or
21) subjecting a compounéd of the formula :
; o R
! Y /
~
~ 0 —— -
5 _~CHNHC | ba (XI)
R%-c .|
I > \
0 A-X-R"

or its salt to cyclization reaction in the presence
of a sulfurizing agent to provide a compound of the

formula

s sal
- 2 3 . - \ .
R, R", R", R, A, X and Y are each as defined zbove,

or
2Z) reacting a compound of the formula
1
R N R3
a//’ \\ v /
A - -
v \/\ (I-2)
NN e
rZ S SN
Aa /-
\ 4

AR
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or its salt with an acylating agent

to provide a compound of the formula

(I-3)

in the above formulas, _

and Y are each as defined above,

are taken together with adjacent atoms o
and

(8]
w R
[¥
rt
>
n
=
Py
-

o s

[o}

m-.

N3
]

W=
2
u

Lo S NS IR

m an N-containing heterocyclic
are taken together with adjacent atom %o

group,

th

*J
o'

v

o]

n‘

W o

form an N-containing heterocyclic group, N-atom
of which is substituted with acvl, or

reacting & compound of the formula :

R A-X-R
or its salt with an acylating agent

to provide a compound of the formula :

R} R
SN Y s
TN .
>%' / | (2-3)
S
2 4
R A-X-R"
or its salt, in the above formulas,

A
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S [
3 4

R™, R, R, A, X and Y are each as defined above,
R

38

is lower alkyl substituted with mono(lower

(oI o

alkyl)amino, and
1 .
Ré is lower alkvl- substituted with lower

alkyl(acvl)amino, or

24) subjecting a.compound of the formula

1 3
Ro——N R
i\ b4
/*i S
2”7 " s l W! (1-3)
R H
b 4
A=-X~R

or its salt to deacylation reaction

to provide a compouné of the formula

Ri;?———N g3 .
Y T -
A jQ“—T/ (I-2)
: S L
a 4
A-X-R

or its salt, in the above formulas,
1 1 2 2 3 4 .
Ra’ Rb, Ra’ Rb’ R, R°, A, X and Y are each as

defined above, or

25) reacting a compound of the formula

b
o
—

or its salt with hydroxvlamine and then reacting the

AR
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resultant Droducu with & dehydrating agent to provide

a compound of the formula

—
i
¢
[2)
-—

or its salt, in the above formulas,
1 3 . e
R™, R2, R™, A and Y are each as defined above, or

26) reacting a compound of the formula

H o

2
R”™ A-X~R

or its salt with an oxidizing agent
to provide a compound of the formula

Rl R3
\\ﬁ:T—N Y
7 1 l/ @ (1-8)
o
R2 A—X—Rg
or its salt, in the above formulas
Rl, Rz, R3, A, X and Y are each as deifined zbove,
RiAlS arvl substituted with halomethvl, and
Ré is aryl substituted with'formyl, or

27) reacting a compound of the formula

[
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T

or its salt, in the above formules,

Rl, Rz, R3, Ré, A, X and Y are each as defined above,
and

Ré is arvl substituted with carboxymethyvl, or

29) subjecting a compound of the formula :

;
R~ R3
N Y
\, -
/ ‘*)r“““ | (1d)
S
2 4
R A-X—RC

or its salt to hydrolvsis to provide a compound

of the formula :

oL o3
— N /Y
/ ‘ﬁ"l Wl , (I-11)
S
Rz A"X"‘Ré

or its salt, in the above formulas,

.
R™, Rz, R3, Rg, A, X and Y are each as defined above,

and

Ré is aryl substituted with carboxv(lower)alkvl,
or lower alkyl substituted with carboxy or aryl
which is substituted with carboxv or

carboxy({lower)alkyl, or

30) reacting a compound of the formula :

T
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AR

gl R
N Y /
-
// —\V““/\ | | ?‘ (1-8)
S X/
2 \ 4
R A-X-R

or its salt with (lower alkvlsulfinyl)(lower alkvl-

thio)methyl to provide a compound of the formula :

RE R
\\g:—-N Y
Jh__~//
ST 1L 1)
/s
r2 A~X—Rﬁ

or its salt, in the above formulas,

4 .
Rl, Rz, R3, Ré, A, X and Y are each as defined above,

and
Rﬁ is aryl substituted with 2-(lower alkylsulfinyl)-
2-(lower alkylthio)ethenyl, or

28) reacting a compound of the formula

fﬁY"ﬂ/ | | (1-9)
R” A—X—Ri |

or its salt with an acid to provide a compound of

the formula

{1-10)

Ay
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R |

S

R2 A—X—R4

or its salt with lower alkylamine -
to provide a compound of the formula :

- :
y! . /)Y (I-13)

RZ' A-X—R4

or its salt, in the above formulas,
Rz, RB, R4, A, ¥ and Y are each as defined above,
Ré is lower alkyl substituted with halogen, and

R% is lower alkyl substituted with lower alkylamino.

7. A pharmaceutical composition comprising a compound of
claim 1, as an active ingredient, in association with
a pharmaceutically acceptable, substantially
non~-toxic carrier or excipient.

8. A compound of claim 1 for use as a medicament.

9, Modification of the process claimed in claim 6 characterized by bring
a compound of formula I or non-toxic salt thereof .produced by a process
clazimed in claim 6 into pharmaceutically acceptable form by admixture ot

presentation of said compound with pharmaceutically acceptable dituent ¢

carrier.
10. Use of a compound of claim 1 for the manufacture of 2
medicament for therapeutic treatment and/or
prevention of .allergy or inflammation in human beings

or animals.

N, O R

4 L



