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4,l1-Benzoxazepin derivatives and their use

FIELD OF THE INVENTION _
This invention relates to 4,l-benzoxazepin-2-one
derivatives or salts which are useful for inhibiting

. squalene synthetase and fungal growth, and their use.

BACKGROUND OF THE INVENTION

' .Bypercholesteremia, high blood pressure and
smoking are known as three majot dangerous factors of
causing ischemic diseases. Adequate control -of
cholesterol conceﬁtration'in blood is remarkably
important for the prophylaxis or therapy of, besides
ischemic diseases, coronary sclerosis.

As pha;maceutiqal composiﬁions for lowering
chlolesterol in blood, attention has beén drawn to
those for controlling the biosynthesis of cholesterol,
besides those of inhibiting its absorption by binding
bile acid including, among others, cholestyramine,
colestipol (disclosed in, for example; USP*4027009),
and those of suppressing the intestinal absorption of
cholesterol by inhibiting acy coenzyme A cholesterol
acyl transferase (ACAT) including melinamide (disclosed
in French Patent No.1476569). As pharmaceutical
preparations for controlling the biosynthesis of
cholesterol, lovastatin (disclosed in USP 4231938),
simvastatin (disclosed in USP 4444784), pravastatin
(USP 4346227), etc., which are capable of inhibiting
especially 3-hydroxy-3-methyl glutaryl coenzyme (HMG-
CoA) reductase, are provided for medicinal use.
However, when HMG-CoA reductase is inhibited, not only
the biosynthesis of cholesterol but the biosynthesis of
some other components such ubiquinone, dolichol and
heme A, which are necessary for the living body, is
also inhibited, so that occurrences of undesirable side
effects to be caused thereby are feared. '
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‘the hydrogen atoms at 3-position is replaced with a

Squalene synthetase is the enzyme involved in the
committeed step of the de novo cholesterol biosynthetic
pathway. This enzyme catalyzes the reductive
dimerization of two molecules of.famesyl pyrophosphate
to form squalene.

On the other hand, the compounds expected as
inhibitors of cholesterol biosynthesis by inhibiting
sqﬁalene synthetase are disclosed in JPA H1(1989)~
213288, JPA H2(1990)-101088, JPA H2(1990)-235820, JPA
H2(1990)-235821, JPA H3(1991)-20226, JPA H3(1991)-
68591, JPA H3(1991)-48288, USP 5,019,390, Journal of
Medicinal Chemistry, 51 (10), p.1869-1871 (1988), USP
5,135,935 and WO 9215579. _

Also, the compounds expected as inhibitors of
fungal growth by inhibiting squalene synthetase are
disclosed in JPA H4 (1992)-279589, EP 475706-A, EP
494622~-A and EP 503520-A.

Among 4,l-benzoxazepine derivatives, in 4,1-
benzoxazepin-~2-one derivatives in which 2-position is
substituted with ketone group, those in which one of

different substituent, are disclosed in JPA S57(1982)-
345765 and Chem. Pharm. Bull., 34, 140 (1986). '
Ubiquinone, dolichol and heme A have been known as
being synthesized from farnesyl pyrophophspate along
the cholesterol biosynthesis pathwasy. Therefore, for
avoiding occurrence of side effects due to loss of
these substances, it is desirable to inhibit enzymes
subsequent to farnesyl pyrophosphate, especially

squalene synthetase, in the cholesterol biosynthetic
pathway.

SUMMARY OF THE INVENTION

Through intensive investigations from the above
viewpoint, the present inventors found that 4,1-
benzoxazepin-2-one derivatives exhibit excellent
squalene synthetase inhibitory action and antifungai
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action, and developed the present invention.
Accordingly, the present invention provides:

(1) 4,1-Benzoxazepin-~2-one derivatives represented
by the formula (I):

X—Y (I)

, wherein R; stands for hydrogen atom or an optionally
substituted hydrocarbon group; R, and R; independently
stand for hydrogen atom, an optionally substituted
lower alkyl group, an optionally substituted phenyl
group or an optionally substituted aromatic
heterocyclic group; X stands for a bond or a spacer
having the chain length of 1 to 7 atoms; Y stands for
an optionally esterified or thiocesterified carboxyl
group, an optionally substituted hydroxyl group, an
optionally substituted amino group, an optionally

- substituted phenyl group, an optionally substituted

carbamoyl group or a N-containing heterocyclic residue
having hydrogen atom capable of being deprotonated;
provided that, when X is methylene and R; is not an
alkyl group having carbon atoms of more than 4, Y is
neither carboxyl group nor alkoxycarbonyl. group;'and
the ring A may optionally be substituted, or salts
thereof, '

(2) 4,1-Benzoxazepin-2-one derivatives represented
by the formula (I’):

R R
2 3
= This Sheet Has Been Replaced
N (1)
Ry . .0

, wherein R' stands for hydrogen atom or an optionally
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substituted hydrocarbon group; R; and R; independently
stand for hydrogen atom, an optionally substituted
lower alkyl group, an optionally substituted phenyl
group or an optionally substituted aromatic
heterocyclic group; X stands for a bond or a spacer
having the chain length of 1 to 7 atoms; Y stands for
an optionally esterified or thiocesterified carboxyl
group, an optionally substituted hydroxyl group, an
optionally substituted amino grbup, an optionally
substituted phenyl group, an“optionally substituted
carbamoyl group or a N-containing heterocyclic residue
having hydrogen atom capable of being deproton;ted;
provide& that, when X is methylene, Y is neither
carboxyl group nor alkoxycarbonyl group; and the ring A
may optionally be substituted, or salts thereof, '

(3) a squalene synthetase inhibitor comprising as
an active ingredient a 4,1-Benzoxazepin-2-one

derivative represented by the formula (I"):

R ) R 3 . .This Sheet Has Been Replaced

G S [T

N n
~ I
Ry o (%)

, wherein R' stands for hydrogen atom or an optionally
substituted hydrocarbon group; R; and R; independently
stand for hydrogen atom, an optionally substituted -
lower alkyl group, an optionally substituted phenyl
group or an optionally substituted aromatic
heterocyclic group; X stands for a bond or a spacer
having the chain length of 1 to 7 atoms; Y stands for
an optionally esterified or thiocesterified carboxyl
group, an optionally substituted hydroxyl group, an
optionally substituted amino group, an optionally
substituted phenyl group, an optionally substituted
carbamoyl group or a N-containing heterocyclic residue
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having hydrogen atom capable of being deprotonated;
and the ring A may optionally be substituted, or a salt
thereof, and

(4) a fungal growth inhibitor comprising as an
active ingredient a 4,l-Benzoxazepin-2-one derivative
represented by the formula (I"):

/N (Ill)

, wherein R' stands for hydrogen atom or an optionally
substituted hydrocarbon group; R, and R; independently
stand for hydrogen atom, an optionally substituted
lower alkyl group, an optionally substituted phenyl
group or an optionally substituted aromatic
heterocyclic group; X stands for a bond or a spacer
having the chain length of 1 to 7 atoms; Y stands for
an optionally esterified or thiocesterified carboxyl
group, an optionally substituted hydroxyl éroup, an

optionally substituted amino group, an optionally

substituted phenyl group, an optionally substituted
carbamoyl group or a N-containing heterocyclic residue
having hydrogen atém capable of being deprotonated;

and the ring A may optionally be substituted, or a salt
thereof.

Further, the present invention is to provide a
method of producing the novel compounds represented by
the formula (I) and (I’) or salts thereof.

In the above-mentioned formulae (I), (I’) and
(I"), as the hydrocarbon group of "optionally
substituted hydrocarbon group" shown by R,, mention is
made of aliphatic chain hydrocarbon groups, alicyclic
hydrocarbon group and aryl group, among others, with
preference given to aliphatic chain hydrocarbon gtoups.
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As the aliphatic chain hydrocarbon group of said
hydrocarbon group, mention is made of straight-chain or
branched aliphatic hydrocarbon groups, for example,
alkyl group, alkenyl group and alkynyl group, with
preference given to lower alkyl group,.lower alkenyl
group and lower alkynyl group. As the lower alkyl
group, C,; lower alkyl groups are preferable, which are
exemplified by methyl, ethyl, propyl, isopropyl, butyl, -
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, tert-pentyl, l-ethylpropyl, hexyl, isohexyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-
dimethylpropyl, 3,3-dimethylbutyl, 2-ethylbutyl aﬁd 1-
ethylpropyl, with preference given to C, s alkyl groups,
more preferably C,.s alkyl groups. As the lower alkenyl
group, C;.s lower alkenyl groups are pregerable, which
are exemplified by vinyl, ailyl, 2-methylallyl
isopropenyl, l-propenyl, 2-methyl-l-propenyl, 2-methyl-

'2-propenyl, l-butenyl, 2-butenyl, 3-butenyl, 2-ethyl-1-

butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 1-
pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-
3-pentenyl, l-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl
and 5- hexenyl. BAmong them, vinyl, allyl, isopropenyl,
2-methylallyl, 2-methyl-l-propenyl, 2-methyl-2-
propenyl, and 3-methyl-2-butenyl are especially
preferable. As the lower alkynyl gfoup, C,;.s lower
alkynyl groups are preferable, which are exemplified by
ethynyl, l-propynyl, 2-propynyl, l1-butynyl, 2-butynyl,
3-butynyl, l-pentynyl, 2-pentynyl, 3-pentynyl, 4-
pentynyl, l-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl
and 5-hexynyl. Among them, ethynyl, l-propynyl and 2-
propynyl are especially preferable.

As the alicyclic hydrocarbon group of the said
hydrocarbon group, mention is made of saturated or
unsaturated alicyclic hydrocarbon groups, which are
exemplified by cycloalkyl group, cycloalkenyl group or
cycloalkadlenyl 1 group. As the cycloalkyl group, Ci,
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cycloalkyl groups are preferable, which are exemplified
by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl and cyclononyl. Among them,
Ciy.¢ cycloalkyl groups such as cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl are especially preferable.
Examples of the cycloalkenyl group include 2- .
cyclopenten-l-yl, 3-cyclopenten-l-yl, 2-cyclohexen-1-
vl, 3-cyclohexen~l-yl, l-cyclobuten-l-yl and 1-
cyclopenten-l-yl. Examples of. the cycloalkadienyl
group include 2,4-cyclopentadien-l-yl, 2,4~
cyclohexadien-l-yl, and 2,5-cyclohexadien-1-ji;

As the aryl group of said hydrocarbon group,'
mention is made of monocyclic or condensed polycyclic
aromatic hydrocarbon groups, which are exemplified by
phenyl, naphthyl, anthryl, phenanthryl and
acenaphthylenyl. Among'them; phenyl, i—naphthyl_and'z—
naphthyl are especially preferable.

As the substituent of "optionally substituted
hydrocarbon group" shown by R,, mention is made of
optionally substituted aryl groups, optionally"
substituted cycloalkyl groups ox cycloalkenyl groups,
optionally substituted heterocyclic groups, optionally
substituted amino groups, optionally substituted

" hydroxyl groups, optionally substituted thiol groups

and halogen atoms (e.g. fluorine, chlorine, bromine and
iodine). Number of these optional substituents ranges

from 1 to 5 (preferably 1 to 3). As the aryl group of

said optionally substituted aryl group, mention is made
of phenyl, naphthyl, anthryl, phenanthryl and
acenaphthylenyl. BAmong them, phenyl, l-naphthyl and 2-
naphthyl are preferable.. As the substituent on said
optionally substituted aryl group, mention is made of
Ci.z alkoxy grdups (e.g. methoxy, ethoxy and propoxy),
halogen atoms (e.g. fluorine, chlorine bromine and -
iodine) and C;; alkyl groups (e.g. methyl, ethyl and.
propyl). Number of these optional substituents ranges

This Sheet Has Been Replaced
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from 1 to 2. As the cycloalkyl group of said
optionally substituted cycloalkyl group, mention is
made of C;; cycloalkyl groups such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and cycldheptyl.
Kinds and number of the substituents on said optionally
substituted cycloalkyl group are the same as those
mentioned for the substituents in the above-mentioned
optionally substituted aryl groups. As the cycloalkenyl .
group of said optionally substituted cycloalkenyl
group, mention is made of C; 4 cycloalkenyl groups
including cyclopropanyl, cyclobutenyl, cyclopé&ntenyl
and cyclohexenyl. Kinds and number of the substituents
on said optionally substituted cycloalkenyl group are
the same as those mentioned for the substituents in the
above-mentioned optionally substituted aryl groups. As
the heterocyclic group of said optionally substituted
heterocyclic group, mention is made of an aromatic
heterocyclic group and a saturated or unsaturated non-
aromatic heterocyclic group (aliphatic heterocyclic
group) having at least one hetero atom selected from
oxygen, sulfur and nitrogen, with preference given to
an aromatic heterocyclic group. As said aromatic
heterocyclic group, mention is made of aromatic
monocyclic heterocyclic groups (e.g. furyl, thienyl,
pyrrolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, furazanyl, 1,2,3-
thiadiazolyl, 1,2,4~thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, etc.)
and aromatic condensed heterocyclic groups (e.g.
benzofuranyl, isobenzofuranyl, benzo{b] thienyl,
indolyl, isoindolyl, 1H-indazolyl, benzimidazolyl,
benzoxazolyl, 1,2-benzoisoxazolyl, benzothiazolyl, 1,2-
benzoisothiazolyl, 1H-benzotriazolyl, quinolyl, ‘ |
isoquinolyl, cinnelinyl, quinazolinyl, guinoxalinyl}
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phthalazinyl, naphthylidinyl, purinyl, pteridinyl,
carbazolyl, a~carbolinyl, f-carbolinyl, y-carbolinyl,
acrydinyi, phenoxazinyl, phenothiazinyl, phenazinyl,
phenoxthinyl, thianthrenyl,'phenanthridinyl,
phenanthrolinyl, indolidinyl, pyrrolo[l,2-

blpyridazinyl, pyrazolo[l,5-a]lpyridyl, imidazo([1l,2-

alpyridyl, imidazo{l,5-a]pyridyl, imidazo[l,2-
blpyridazinyl, imidazo[l,2-a]pyrimidinyl, 1,2,4-
triazolo[4,3-a]lpyridyl, 1,2,4-triazolo[4,3~
blpyridazinyl, etc.), with preference given to furyl,
thienyl, pyridyl, pyrimidinyl, pyrazinyl, indolyl and
isoindolyl. As said non-aromatic heterocyclic group,
mention is made of, for example, oxiranyl, azetidinyl,
oxetanyl, thiethanyl, pyrrolidinyl, tetrahydrofuryl,
thioranyl, piperidyl, tetrahYdropyranyl, morpholinyl, =
thiomorpholinyl, piperazinyl, etc. As the substituent
of said optionally substituted heterocyclic group,
mention is made of C,; alkyl groups (e.g. methyl, ethyl
and propyl). As the substituent of said optionally
substituted amino group, optionally substituted
hydroxyl group or optionally substituted thiol group,
mention is made of C,., alkyl groups (e.g. methyl, ethyl
and propyl). 1In the case whereuthe hydrocarbon group
in the optionally substituted hydrocarbon group shown

by R; is an alicyclic hydrocarbon group or aryl.gréup,

it may further have a C;; alkyl group {(e.g. methyl,
ethyl and propyl). .

In the above-mentioned formulae (I), (I’') and
(I"), as the optionally substituted lower alkyl groups
shown by R, and R;, mention is made of C; lower alkyl
groups (e.g. methyl, ethyl, n-propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, hexyl and isohexyl), preferably C,., alkyl
groups such as methyl, ethyl, propyl, isopropyl, butyl
and t-butyl. As the substituent of said optionally"
substituted lower alkyl group, mention is made of
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halogen atoms (e.g. fluorine, chlorine, bromine and
iodine), C,., lower alkoxy groups (e.g. methoxy, ethoxy,

propoxy, isopropoxy, butoxy and t-butoxy), among
others. ‘

Substituents of "optionally substituted phenyl
group" shown by R; and R; are independently exemplified
by halogen atom (e.g. fluorine, chlorine, bromine or
iodine), optionally substituted C;.;, lower alkyl groups .
(e.g. methyl, ethyl, propyl, isopropyl, butyl and t-
butyl), optionally substituted C,_; lower alkogy groués
(e.g. methoxy, ethoxy, propoxy, isopropoxy, ﬁﬁtoxy'and_
t-butoxj), optionally substituted hydroxyl group, nitro
group and cyano group, and "optionally substituted
phenyl group” may have 1 to 3 of these substituents.

As the substituent of said optionally substituted lower
(Cis) alkyl group or optionally substituted (C;.;)

alkoxy group, mention is made of, émong others, halogen
atoms (e.g. fluorine, chlorine, bromine, iodine), and 1
to 3 of them may be substituted on optional positions.
As the substituent of opfionally substituted hydroxyl
group, mention is made of, among others, lower (C;,)

~ alkyl groups (e.g. methyl, ethyl, propyl, isopropyl,

butyl and t-butyl), C;.s cycloalkyl groups (e.g.
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl),
aryl groups (e.g. phenyl, l-naphthyl and 2-naphthyl)
and aralkyl groups (e.g. benzyl, phenethyl). Further,
two adjoining substituents on the phenyl group may
cooperate therewith to form a ring. Examples of such
rings are the fbllowing formulae:

As the aromatic heterocyclic group of "optionally
substituted aromatic heterocyclic group shown by R, and

R;, mention is made of the same aromatic heterocyclic
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groups as those specified for R;. Among them furyl,
thienyl, imidazolyl, pyridyl, pyrimidinyl, pyrazinyl,
indolyl and isoindolyl are preferred. As the
substituent of said aromatic heterocyclic group,
mention is made of lower C,; ; alkyl groups (e.g. methyl,
ethyl and propyl), among others.

As the spacer ha&ing a chain length of 1 to 7
atoms shown by X, any one can be exemplified, so long
as it is a divalent chain in which the number of atoms
constituting the straight chain is 1 to 7, and it may
have a side chain.

For example, said spacer includes one represented’by
the following formula:

I
—¢CH, )g~E- (CHYz—

wherein m and n denote independently 0, 1, 2 or 3; E
stands for a bond or oxygen atom, sulfur atom,
sulfoxide, sulfone,

Rs

~N-
Ry

-NHCO-, -CON- or ~NHCONH-. Herein, Ry and Ry
independently stand for hydrogen atom, an optlonally
substituted lower alkyl group, an optionally
substituted aralkyl group or an optionally substituted
phenyl group. And, Rs; stands for hydrogen atom, a
lower alkyl group, aralkyl group or acyl group.

As the alkyl groups of "optionally substituted
lower alkyl groups" shown by R¢ and R;, mention is made
of C,;, straight-chain or branched lower alkyl groups
(e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, t-butyl, n-pentyl, isopentyl, neopentyl,
etc.). As the substituent of said optionally
substituted lower alkyl group, mention is made of
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aromatic heterocyclic groups (e.g. furyl, thienyl,
pyridyl, pyrimidinyl, pyrazinyl, indolyl, imidazolyl
and isoindolyl), optionally substituted amino groups,
optionally substituted hydroxyl groups, optionally
substituted thiol groups, optionally esterified
carboxyl groups and halogen atoms (e.g. fluorine,
chlorine, bromine and iodine). As the substituent of
optionally substituted amino group, optionally
substituted hydroxyl group or optionally substituted
thiol group, mention is made of lower (C,.;) alkyl
groups (e.g. methyl, ethyl and propyl). As the
optionally esterified carboxyl groﬁp, mention is made
of methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
phenoxycarbonyl, l-naphtoxycarbonyl, 2-
naphtoxycarbonyl, with preference given to
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl.

As the aralkyl groups of “"optionally substituted
aralkyl groups shown by R; and R; mention is made of
benzyl, naphthylmethyl, phenylethyl, phenylpropyl,
phenylbutyl, etc. As the substituent of said
"optionally substituted aralkyl groups", mention is
made of halogen atoms (e.g. fluorine, chlorine,
bromine, iodine), C,; alkoxy groups (e.g. methoxy,
ethoxy, propoxy, etc.), hydroxyl group, amino group,
carboxyl group, sulfhydryl, etc.

As the substitutent of the optionally substituted
phenyl group shown by R; and R,, mention is made of
halogen atoms (e.g. fluorine, chlorine, bromine and
iodine), C;; alkoxy groups (e.g. methoxy, ethoxy,
propoxy, etc.) and C,; alkyl groups (e.g. methyl,
ethyl, propyl, etc.).

Rs may be different depending on the corresponding
methylene chains.

And, examples of "lower alkyl group" and "aralkyl
group" shown by Rs; include a C;, lower alkyl group

(e.g. methyl, ethyl, propyl, butyl, t-butyl, etc.), a
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C;.;s aralkyl group (e.g. benzyl, phenethyl,
phenylpropyl, phenylbutyl, naphthylmethyl, etc.).

As the acyl group shown by R;, mention is made of
lower alkanoyl groups (formyl, acetyl, propionyl,
butyryl, isobutyryl, valeryl, isoveleryl, pivaloyl and
hexanoyl), lower alkenoyl groups (acryloyl,
methacryloyl, crotonoyl and isocrotonoyl),
cycloalkanecarbonyl (cyclopropanecarbonyl,
cyclobutanecarbonyl, cyclopentanecarbonyl and
cyclohexanecarbonyl), lower alkanesulfonyl groups
(mesyl, ethanesulfonyl and propanesulfonyl)," aroyl
groups (benzoyl, p-toluoyl, l-naphthoyl and 2-
naphthoyl), aryl lower alkanoyl groups (phenylacetyl,
phenylpropionyl, hydroatropoyl and phenylbutyryl), aryl
lower alkenoyl groups (cinnamoyl and atropoyl) and
arenesulfonyl groups (benzenesulfonyl and p-
toluenesulfonyl), among others.

Examples of optionally esterified carboxyl group
shown by Y include lower alkoxycarbonyl groups
(methoxycarbonyl, ethoxycarboxyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, tert-
butoxycarbonyl, sec-butoxycarbonyl, pentyloxycarbonyl,
isopentyloxycarbonyl, neopentyloxycarbonyl and tert-
pentyloxycarbonyl) and aryloxycarbonyl groups
(phenoxycarbonyl, l-naphtoxycarbonyl and
benzyloxycarbonyl).

Said lower alkoxycarbonyl groups may have 1 or
more substituents at any pOSSlble positions. Examples
of such substituents include optionally substituted
hydroxyl groups, optionally esterified carboxyl groups,
optionally substituted carbamoyl groups, optionally
substituted phenyl groups, optionaliy substituted Cj
cycloalkyl groups (e.g. cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl), lower C,_ alkenYl groups
(e.g. vinyl, allyl, etc.) and 5-membered heterocyclic
residue containing one to three of oxgen atom. As the
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substituent of said optionally substituted hydroxyl
group, mention is made of lower alkanoyl groups (e.g.
pivaloyl, etc.) and optionally esterified carboxyl
groups (e.g. methoxycarbonyl, ethoxycarboxyl,
propoxycarbonyl, isopropoxycarbonyl and
cyclohexyloxycarbonyl). As the substituent of said
optionally esterified carboxyl group, mention is made.
of lower C,, alkoxycarbonyl groups (e.g.

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl tert-butogycarbonyl _
and sec-butoxycarbonyl). As the substituent of said '
optionally carbamoyl group, mention is made of lower
C;.;s. alkyl groups (e.g. methyl, ethyl and propyl), Css
cycloalkyl groﬁps (e.g. cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl), phenyl grqup, benzyl group
and optionally esterified carboxyl groﬁps (e.qg.
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl). As
the substitutents of said optionally substituted phenyl
group or optionally substituted C; 4 cycloalkyl group,
mention is made of lower C;.; alkyl groups (e.g. methyl,
ethyl and propyl) and lower C;; alkoxy groups (e.g.
methoxy, ethoxy and propoxy). Said 5-membered
heterocyclic residue may have 1 or more substitutents
at any possible positions. Examples of such
substituents include lower C;.; alkyl groups (e.g.
methyl, ethyl and propyl) and oxo. Further, said
heterocyclic group may cooperate with a benzen ring to
form a fused ring.

Said aryloxycarbonyl group may have 1 or more
substituents at any possible positions. Examples of
such substituents include lower C,.; alkyl groups (e.g.
methyl, ethyl and propyl), lower C,; alkoxy groups
(e.g. methoxy, ethoxy and propoxy) and optionally
esterified carboxyl groups (e.g. methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl).

Also, the optionally esterified carboxyl group
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shown by Y may be thioesterified.

Example substituents of optionally substituted
hydroxyl group shown by Y include lower C;, alkyl
groups (e.g. methyl, ethyl, propyl, isopropyl, butyl
and t-butyl), C; cycloalkyl groups (cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl), aryl groups
(e.g. phenyl, l-naphthyl-and 2-naphthyl) and aralkyl
groups (e.g. benzyl and phenethyl).

Example substituents of optionally substituted
amino group shown by Y include lower C,_, alky} groups
(e.qg. méthyl, ethyl, propyl, isopropyl, butyi'anq t-
butyl), C; cycloalkyl groupé (cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl), aryl groups
(e.g. phenyl, l-naphthyl and 2-naphthyl) and aralkyl
grbups (e.g. benzyl and phenethyl). Also, two
substituents on a nitrogen-étom may cooperate therewith .
to form a cyclic amino group. Examples of such cyclic
amino groups include l-azetidinyl, l-pyrrolidinyl,
piperidino, morpholino, l-piperazinyl, and 1~
piperazinyl having a lower C,; alkyl group (e.g.
methyl, ethyl, propyl, etc.), an aralkyl group (e.g.
benzyl, phenethyl, etc.), an aryl group (e.g. phenyl,
etc.) or the like at the 4-position.

Example substituents of optionally substituted
phenyl group shown by Y include optionally substituted
lower C,, alkyl groups (e.g. methyl, ethyl, propyl,
isopropyl, butyl and t-butyl), lower C, , alkoxy groups
(e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-
butoxy), optionally esterified carboxyl groups (e.g.
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl
and sec-butoxycarbonyl), oﬁfionally substituted phenyl
groups, optionally substituted amino groups and a N-
containing heterocyclic residue having hydrogen atom
capable of being deprotonated. :
As the substituent of said optionally lower C,, alkyl
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group or said optionally substituted phenyl group,
mention is made of optionally esterified carboxyl
groups (e.g. methoxycarbonyl, ethoxycarbonyl,
propokycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
tert-butoxycarbonyl and sec-butoxycarbonyl). As the
substituent of said optionally substituted amino group,
mention is made of lower C,; alkyl groups (e.g. methyl,
ethyl and propyl). Said N-containing heterocyclic
residue includes tetrazol-5-yl,2,5-dihydro-5-oxo-1,2,4-
oxadiazol-3-yl, 2,5-dihydro-5-oxo-1,2,4-thiadiazol-3~
J1. P

Example substituents of optionally substituted
carbamoy group shown by Y include lower C,_, alkyl
groups (e.g. methyl, ethyl, propyl, isopropyl, butyl
and t-butyl), C;, cycloalkyl groups (cyclopropyl,
cyclobutyl, cyclopentyl and cycldhexyl), aryl groups
(e.g. phenyl, l-naphthyl and 2-naphthyl) and aralkyl
groups (e.g. benzyl and phenethyl). Also, two

‘substituents on a nitrogen atom may cooperate therewith

to form a cyclic amino group. Examples of such cyclic
amino groups include l-azetidinyl, l-pyrrolidinyl,
piperidino, morpholino, l-piperazinyl, and 1-
piperazinyl having a lower C,; alkyl group (e.g.
methyl, ethyl, propyl, etc.), an aralkyl group (e.g.
benzyl, phenethyl, etc.), an aryl group (e.g. phenyl,
etc.) optionally substituted with halogen (e.g.
fluorine, chlorine, bromine, iodine) or the like at the
4-position. Further, said piperidino may cooperate
with a benzene ring to form a fused ring.

Examples of N-containing heterocyclic residue
having hydrogen atom capable of being protonated shown
by Y include tetrazol-5-yl, 2,5-dihydro-5-oxo-1,2,4-
oxadiazol-3-yl, 2,5-dihydro-5-oxo-1,2,4-thiadiazol-3-
Yl. -

As the substituent of ring A, mention is made of
halogen atoms (e.g. fluorine, chlorine, bromine,

——
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iodine), C,, optionally substituted lower alkyl groups
(e.g. methyl, ethyl, propyl, butyl and tert-butyl), C,,
optionally substituted lower alkoxy groups (e.g.
methoxy, ethoxy, propoxy, isopropoxy, butoxy and tert-
butoxy), nitro group and cyano group. The ring A may
have 1 to 3, preferably one or two, of these
substituents. And, these substituents may form a ring
with each of the adjacent substituents. As the .
substituent of said optionally substituted lower alkyl
group or optionally substituted lower alkoxy group,
mention is made of halogen atoms (e.g. fluorine,
chlorine, bromine, iodine), and 1 to 3 of these Halogen
atoms may be substituted on an optional position.

And, when X is shoﬁn by the formula

%
-—{—Cﬂz)m-E— (CH~+—n—

 Wwherein symbols are of the same meaning as defined
above,-E is preferably a bond or -CONH-. When E is -
CONH~-, preferably m=1, n=1 or m=2, n=1, especially m=1,
n=1. 1In this case, R; is preferably hydrogen atom
benzyl and 3-indolyl methyl, especially hydrogen atom
and 3-indolyl methyl. When E is -CONH-, Y is
preferably carboxyl group and esterified carboxyl
group, especially carboxyl group.

Further, preferable examples of substituents of
the ring A include no substituent, lower alkoxy or a
halogen atom, and methoxy or chlorine atom is
especially preferable.

As salts of the compound (I), (I’) or (I").,
mention is made of pharmacologically acceptable salts
including inorganic salts such as hydrochloride,
hydrobromide, sulfate, nitrate, phosphate, etc.,
organic acid salts such as acetate, tartrate, citrate,
fumarate, maleate, toluensulfonate, methanesulfonate,
etc., metal salts such as sodium salt, potassium salt,
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calcium salt, aluminium salt, etc. and basic salts such
as triethylamine salt, guanidine salt, ammonium salt,
hydrazine salt, quinine salt, cinchonine salt, etc.

Further, the present invention provides a method of

producing a compound represented by the formula (I) or the
formula (I').:

wherein each of the symbo;s is of the same meaning as
defined above or a pharmaceutically acceptable salt thereof,

by . subjecting a compound represented by the following
formula:

&y

Ry

Qherein W isA or 7
1-Y o

-wherein Ry is halogen (e.g. fluorine, chlorine, bromine and
iodine)} or -050,CHy or other symbols are of the same meaning
as defined above, to a cyclization reaction.

e
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Methods of producing compounds of this invention

are described below:
Among the compounds of formula (I) and (I’),

compounds represented by the formula (Ia)

o '
?——(cxz)mcooa,, (za)
N

'Rl o

P whe:ein R, stands for a C,.; alkyl group or aralkyl
group, and other symbols are of the same meaning as
defined above, can be produced by the follow1ng

= methods.
2-aminobenzophenones as the starting material can

be synthesized by, or in accordance with, the method
described in D.A. Walsh, Synthesis, 677 (1980) or the
method cited in said reference.
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[Methed A]
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a
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RE, N
(1) t!I o
(IV)
Ry=Z (V) R.-CB {(VII)
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o .
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[Method Bj
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[Method C]
Rz [
R
2
o) cz/lk/\ coon
- o COOR,
NH .
(rx 2 (xv) \\(=/
’ ¥ v,
" 0
i R~z (v
Ry .
@ Q COOR,
u§<=/ |
R/
Ray R3 o 1 o {xvII)
* */\
€l coor
NH 4
(XIv) Rl" (xv)
B2\ R3 .
@ 12)-1 COOR,
/H‘(a/-txvru)
Rl o
o)
COOR,
/n
R
1 ° {Za")
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, wherein Z stands for a halogen atom, and other
symbols are of the same meaning as defined above.

The reactions from the formula (II) to the formula
(IV) and from the formula (VIII) to the formula (IX) in
the above-mentioned [Method A] ‘'or those from the
formula (X) to the formula (XI) and from the formula
(XIV) to the formula (XII) in the above-mentioned
(Method B] can be carried out by utilizing a per se
known acylation reaction. For example, the acylation
reaction of this invention can be conducted in a
solvent exemplified by an ether-type solvent-such as
diethyl ether, tetrahydrofuran, dioxane, etc., a
halogen-type solvent such as dichloromethane,
dichloroethane, chloroform,_carbon tetrachloride, etc.,
a hydrocarbon-type solvent such as benzene, toluene,
hexane, heptane, etc., dimethylformamide, dimethyl
sulfoxide, etc., and, depending on necessity, in the

presence of water and a base (e.g. an organic base such
as 4-dimethylaminopyridine, triethylamine,
triethylenediamine, tetramethylethylenediamine, etc. an
inorganic base such as sodium hydrogencarbonate,

‘potassium hydrogencarbonate, sodium carbonate,

potassium carbonate, sodium hydroxide, potassium
hydroxide, etc, sodium hydride, potassium hydride),
among others. Relative to one mole of a compound
represented by the formulae (II), (VIII), (X) and
(XIV), acid chloride and methanesulfonyl chloride by
the formula (III) and ester of 4-chloroformyl butyric
acid are usually employed in an amount of 1 to 10 mol.,
preferably 1 to 3 mol. And, the reaction time usually
ranges from about 1 to 48 hours, preferably from about
5 to 10 hours. The reaciton temperature ranges from -
50 to 100°C, preferably from about 0 to 50°C.

And, the reaction from the formula (IV) to the
formula (VI) in [Method A] and the reactions from the
formula (II) to the formula (X) and from the formula
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(XIII) to the formula (XIV) in [Method B] can be
carried out in an ether type solvent such as diethyl
ether, tetrahydrofuran, dioxane etc., a hydrocarbon
type solvent such as benzene, toluene, hexane, heptane
etc., an alcohol type solvent such as methanol,
ethanol, propanol, butanol etc., acetone or
dimethylformamide, and, depending on necessity, in the
presence of a base (e.g. sodium hydrogencarbonate,
potassium hydrogencarbonate, sodium carbonate,
potassium carbonate, sodium hydride, potassium hydride
or the like). Relative to one mole of a compound
represented by the formula (II), the formula (IV) or
the formula (XIII), a compound represented by the
formula (V) is employed usually in an amount ranging
from 1 to 10 mol., preferably about 1 to 2 mol. The
reaction temperature ranges from 0 to 100°C, preferably
from about 20 to 50°C. The reaction time ranges
usually from 1 to 24 hours, preferably about 3 to 10
hours.

And, the reduction reaction of carbonyl group from
the formula (IX) to the formula (Ia’) in [Method A],
from the formula (II) to the formula (XIII) and from
the formula (XI) to the formula (XII) in [Method B] can 5
be conducted in a protonic solvent (e.g. methanol,
ethanol, propanol, butanol, etc.) or a non-protonic
solvent (e.g. ethyl ether, tetrahydrofuran, dioxane,
etc.) in the presence of a metal hydrogen complex (e.g.
lithium aluminum hydride, sodium aluminum hydride,
sodium triethoxyaluminium hydride, sodium borohydride}
etc.). Relative to one each mol. of compounds shown by
the formula (IX), the formula. (II) and the formula
(XI), such a metal hydrogen complex as mentioned above
is employed in an émount, usually ranging from 0.3 to 5
mol. equivalents, preferable from 0.5 to 2 mol.
equivalents. The reaction temperature ranges from -20
to 100°C, preferably from 20 to 50°C. '
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The cyclization reaction to the formula (Ia’) from

the formula (XII) in [Method B] can be carried out in a

solvent, for example, an ether type solvent such as
diethyl ether, tetrahydrofuran, dioxane, etc., a
hydrocarbon type solvent such as benzene, toluene,
hexane, heptane, etc., an alcohol type solvent such as
methanol, ethanol, propanol, butanol, etc., acetone,
dimethylformamide or the like, in the presence of,
depending on necessity, a base (e.g. sodium
hydrogencarbonate, potassium hydrogencarbonate, sodium
carbonate, potassium carbonate, sodium hydridé,
potassium hydride, etc.). Relative to one mol. of a
compound shown by the formula (XII), a base as
exemplified above is employed in an amount usually

‘ranging from 1 -to 5 mol., preferable from about 1 to 2

mol. The reaction temperature ranges ﬁsually from -20
to 200°C, preferably from 20 to 100°C. The reaction
time ranges usually from 1 to 20 hours, preferably from
2 to 5 hours. '

' The reaction from the formula (VI) to (VIII) in
[Method-A] can be conducted in an alcohol shown by the
formula (VII), and, depending on necessity, in the
presence of an ino;ganic_acid such as nitric acid,
hydrochloric acid, hydrobromic acid or sulfuric acid,
or an organic acid such as toluenesulfonic acid or
methanesulfonic acid, at temperatures ranging from -20
to 100°C, preferably from 20 to 50°C. The reaction

time ranges from 10 to 100 hours, preferably from 10 to
48 hours.

The compound shown by the formula (Ia") can be
produced in accordance with a conventional method.

Among the compounds shown by the formula (I) and
(I"), a compound represented by the formula (Ib)

This Sheet Has Been Replaced
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Ra PR3
o -
(CH,),COCH (Z3)
x————( :
/

 wherein symbols are of the same meaning as defined
above, can be produced by subjecting a compound shown
by the formula (Ia) to hydrolysis, for example, by
processing a compound shown by the formula (Ia) with an
acid or a base. More specifically, a compound shown by
the formula (Ia) is processed in an agqueous solution of
a mineral acid (e.g. nitric acid, hydrochloric acid,
hydrobromic acid, iodic acid, sulfuric acid or the
like) or an alkali metal hydroxide (sodium hydroxide,
potassium hydroxide, barium hydroxide, lithium
hydroxide) at temperatures fanging from 0 to 150°C,
preferably from 20 to 50°C. The strength of the acid
or the base raﬁges usually from 1 to 10 N, preferably
from 4 to 10N. The reaction time varies with the
reaction temperature, but usually ranges from 1 to 24
hours, preferably from about 2 to 10 hours.

A compound shown by the formula (Ib‘)

o
@ coox (z5°)
N

 wherein symbols are of the same meaning as defined

above, can be produced by subjecting a compound shown
by the formula (Ic’)

Ry, ,R3
0
@ CH,OE (Ze')
/N
Ry 0
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, wherein symbols are of the same meaning as defined
above, to oxidation. The solvent then to be used may
be any one so long as it does not hamper the reaction,
which is exemplified by acetone, dioxane, |
tetrahydrofuran, dichloromethane, dichloroethane or
chloroform. As the oxidizing agent, permanganate,
chromic acid or nickel peroxide can be used, for
example. In this case, the oxidizing agent is used in
an amount ranging from 0.5 to 20 mol. equivalents,
preferably from 1 to 3 mol. equivalents, relative to
one mol. of the compound shown by the formul& (Ic’),
the reaction temperature ranges from 0 to 100°C,
preferably from 15 to 50°C and the reaction time ranges
from 0.5 to 5 hours, preferably from about 1 to 2
hours. :

Among the compounds to be used as’ intermediates
for synthesizing a compound of formula (I) or (I’), a
compound shown by the formula (XIX)

(CHp)p—NH,  (XIX)

: Wwherein symbols are of the same meaning as defined
above, can be produced by allowing a compound shown by
the formula (Ib) to react with diphenylphosphoryl azide
in a solvent in the presence of a base, then by
processing the resultant with an acid in a solvent.

" The solvent to be used in the reaction between a

compound shown by the formula (Ib) and
diphenylphosphoryl azide may be any one, so long as it
does not hamper the reaction, which is exemplified by
dimethylformamide, a halogen-type solvent such as
dichloromethane, chloroform or dichloroethane and an
ether-type solvent such as ether, tetrahydrofuran or

This Sheet Has Been Replaced
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dioxane. Typical examples of the base to be employed
include triethylamine, 4-dimethylaminopyridine,
triethylenediamine and tetramethylethylenediamine.
Relative to 1 mol. of a compound shown by the formula
(Ib), 1 to 10 mol. equivalents, preferably about 1.5 to
3 mol. equivalents, of diphenylphosphoryl azide is
employed. The reaction temperature ranges from -20 to
50°C, preferably from 0 to 20°C, and the reaction time .
ranges from 0.5 to 5 hours, preferably from about 1 to
2 hours. '

In the case of processing the product obtained by
the above-described reactidns, the solvent to be used
is exemplified by water, dioxane; dimethylformamide
etc., and, as the acid to be employed, a mineral acid
such as sulfuric acid, hydrochloric acid, nitric acid
or hydrobromic acid can be éxemplifiedl’ The reaction
temperature ranges from 20 to 200°C, preferably from
about 50 to 100°C, and the reaction time ranges fro 0.5
to 5 hours, preferably from about 1 to 2 hours.

Among the compounds  represented by the formula (I)
and (I”), a compound shown by the formula (Ic)

R2 33
0
(CHy)p0H (Ic)
. /N .
Rl 0

r wherein symbols are of the'same meaning as defined
above, can be produced by subjecting a compound shown
by the formula (Ia) to reduction. More specifically,
the compound shown by the formula (Ic) can be produced
by processing the compound shown by the formula (Ia)
with a metal hydride complex (e.g. lithium aluminum
hydride, sodium aluminum hydrlde, sodium borohydride)
in a protonic solvent (e.g. methanol ethanol propanol,
butanol etc.) or a non-protonic solvent (e.g. ethyl
ether, tetrahydrofuran, dioxane etc.) Relative to one
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mol. of the compound shown by the formula (Ia), such-a
metal hydride complex compound is used in an amount
ranging usually from 0.3 to 5 mol. equivalents,
preferably from 0.5 to 2 mol. equivalents. The
reaction temperature ranges from -20°C to 100°C,
preferably from 0 to 20°C. The reaction time ranges
from 0.5 to 10 hours, preferably from about 1 to 3
hours.

And, a compound shown by the formula (Ic) can be
produced also by converting the amine portion of a
compound shown by the formula (XIX) into hydroxyl
group. For example, a compound of the formula (fc) can
be produced by adding sodium nitrite to a compound of
the formula (XIX) in a solvent in the presence of an
acid then by processing the resultant azide compound in
a solvent in the presence of a base. in the method of
azidation, for example, 0.5 to 3, preferably 1 to 1.5,
mol. equivalents of sodium nitrite, is employed
relative to 1 mol. of a compound of (XIX). As the
acid, any one can be employed so long as it does not
hamper the reaction, typically exemplified by acetic
acid and sulfuric acid. The reaction temperature
ranges form -20 to 20°C, preferably 0 to 5°C, and the
reaction time ranges from 5 to 60 minutes, preferably
about 10 to 30 minutes. The method of converting the
azide of thus-obtained azide compound into hydroxyl
group comprises, for examplé, use of, as the base, for -
example, sodium hydrogencarbonate, potassium
hydrogencarbonate, sodium carbonate, potassium
carbonate, sodium hydroxide, potassium hydroxide or the
like in water or an agqueous organic solvent (e.g. an
alcohol-type solvent such as methanol, ethanol,
propanol, butanol or the like, an ether~type solvent
such as tetrahydrofuran, dioxane or the like,
dimethylformamide, etc.). The reaction temperature
ranges from 20 to 200°C, preferably from 50 to 100°C,
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and the reaction time ranges from 5 minutes to 2 hours,
preferably from about 15 to 30 minutes.
The compound shown by the formula (XX)

Rz R3

Q
. (CHp )2’ (XX)
" < .
/ _
Ry o

, wherein 2’ stands for halogen (chlorine, bromine,
iodine) and other symbols are.of the same meanlng as

_defined above, which is an intermediate for

synthesizing the compound of the formula (I), can be
produced by, like the method employed in the case of
producing the compound (Ic) from the compound (XIX),
subjecting a compound shown by the formula (XIX) to
diazotization with sodium nitrite in hydrochloric acid,

- hydrobromic acid or hydroiodic acrd, then by heatlng

thus diazotized compound. The reactlon temperature
ranges from 20 to 200°C, preferably form 50 to 100°C,
and the reaction time ranges from 5 minﬁtes.to 2 hours, .
preferably from about 15 to 30 minutes.

~ Among the'compounds represented by the formula (I)
and (I’), a compound shown by the formula (Id)

R R : .
2 3
. a B1 =wr.
© i1 18
' (CH, ), C—N—(CH) Y (za)
. /N .
R{ o .

, wherein Y’ stands for, among the definitions given to
Y as'above, esterified carboxyl group and hydroxyl
group, and other symbols are of the same'meaning as
defined above, can be produced by subjecting a compound
shown by the formula (Ib) to condensation with a
compound represented by the formula (XXI)

L .
-.’_’—-'_‘_/_'—_‘_—_.’_‘_—
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’}7 _ ‘}6
NH (CH),Y {XXI)

, wherein symbols are of the same meaning as defined
above, more specifically, the compound (Ib) and the
compound (XXI) are subjected to condensation in a
solvent by using a condensing agent, and, upon
necessity, in the presence of a base. The soivents to.'
be employed are exemplified by hydrocarbon-type
solvents such as benzene, toluene, hexane, heptane
etc., halogen-type solvents such as dichloromethane,
dichloroethane, chloroform carbon tetrachloride etc.,
ether-type solvents such as ethyl ether,
tetrahydrofuran, dioxane, etc., acetonitrile,
dimethylformamide, etc. As the base, use is made of,
among others, triethylamine, 4-dimethyl aminopyridine,
triethylenediamine and tetramethyl ethylenediamine. As
condensing agents, mention is made of those to be
employed for peptide synthesis, which are exemplified
by, among others, eyclohexyl carbodiimide, diethyl
cyanophosphate and l-ethyl-3-(3-
dimethylaminopropyl )carbodiimide. Relative to one mol.
of the compound shown by the formula (Ib), a compound
represented by the formula (XXI) is used in an amount
ranging from 0.5 to 2 mol. equivalents, preferably from
1 to 1.2 mol. equivalent, and a condensing agent is
used in an amount ranging from 0.5 to 5 mol.
equivalents, preferably 1 to 2 mol. equivalents. The
reaction temperature ranges from 0 to 100°C, preferably
from 20 to 50°C, and the reaction time ranges from 0.5
to 24 hours, preferably from about 1 to 5 hours.

Among the compounds represented by the formula (I)
and (I'), a compound shown by the formula (Ie)

" ‘This Sheet Has Been Repliced
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RZ R3 H Q H R
0 C 0 1 16
?‘—(Cﬂz)mN“C“N"(CH)nY (1)
y _
/
Ry o

; wherein symbols are of the same meaning as defined
above, can be produced by allowing a compound (Ib) to
react with diphenyl phosphoryl azide in a solvent in
the presence of a base, then by allowing the resultant
compound to react with a compound (XXI). As the
solvent to be employed in the reaction betwegn the
compound (Ib) and diphenyl phosphofyl_azide, any one
can be used so long as it does not hamper the reaction,
which is exemplified by dimethylformamide or a halogen-

' type solvent such as dichloromethane, chloroform,

dichloroethane etc., and an ether-type solvent such as
ether, tetrahydrofuran, dioxane etc. The base to be
employed is typically exemplified by triethylamine, 4-
dimethyl aminopyridine, triethylene diamine or
tetramethyl ethylenediamine. Relative to one mol. of
the compound shown by the formula (Ib), 1-10,
preferably about 1.5 to 3 mol. equivalents of diphenyl
phosphoryl azide is employed. The reaction temperature
rahges from -20 to 50°C, preferably from 0 to 20°C, and
the reaction time ranges from 0.5 to 5 hours,
preferably from about 1 to 2 hours.

The solvent to be employed in the reaction between
the compound obtained thus above and a compound shown
by the formula (XXI) is exemplified by a halogen-type
solvent such as dichloromethane, dichloroethane,
chloroform etc., an ether-type solvent such as ether,
tetrahydrofuran, dioxane etc., acetonitrile,
dimethylformamide, among others. And, depending on
necessity, a base is employed. As the base, mentioned
is made of an organic base including triethylamine, 4-

- dimethyl aminopyridine, friethylenediamine and
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tetramethyl ethylenediamine. Relative to one mol. of
the cdmpound (Ib), 0.5 to 3, preferably 1 to 1.5, mol.
equivalents of the compound (XXI). The reaction
temperature ranges from 0 to 150°C, preferably from 30
to 100°C, and the reaction time ranges from 0.5 to 24,
preferably about 1 to 3, hours.

Among the compounds represented by the formula (I)
and (I’'), a compound shown bylthe formula (If) |

o s
?_(cgz Y NH—C—(CH) ¥ {1£)
N -

r Wherein symbols are of the same meaning as defined
above, can be produced by subjecting a compound of

(XIX) to condensation with a compound represented by
the formula (XXII)

C R

N 16
HOC—(CH) ¥ (XXTT)
, wherein symbols are of the same meaning as defined
above. This reaction can be conducted in completely
the same manner as in the production of the compound
(xd).

Among the compounds represénted by the formula (I)

and (I'), a compound shown by the formula (Ig)

Rz R3

e} 75
@ }}—(cxz)m—s'—cc:-:)n—r tzg)
[

Ry 0
» wherein E’ stands for, among the definitions given
above,oxygen atom or -NH-, and other symbols are of the
same meaning as defined above, can be produced by
allowing a compound shown by the formula (Ic) or a
compound shown by the formula (XIX) to react with a



10

15

20

25

30

- 33 -

compound represented by the formula (XXIII)

?6
Z'—(CH),—Y

{XX1I11)
; wherein symbols are of the same meaning as defined
above. More specifically, the compound (Ic) or the
compound (XIX) is allowed to react with the compound
(XXIII) in an alcochol-type solvent such as methanol,
ethanol, propanol, butanocl etc., an ether-type solvent
such as diethyl ether, tetrahydrofuran, dioxane etc. or
dimethylformamide, among others, in the presence of a
base including an inorganic base such as sodium
hydrogencarbonate, potassium hydrogencarbonate, sodium
carbonate, potassium carbonate etc., an organic base
such as triethylamine, 4-dimethyl aminopyridine,
triethylenediamine, tetramethyl ethylenediamine etc. or
sodium hydride. Relative to one mol. of the compound
(Ic) or (XIX), 0.5 to 1.5 mol. equivalent of the
compound (XXIII) is used, and, relative to one mol. of
the compound (Ic) or (XIX), 1 to 5, preferably 1 to 2,
mol. equivalents of the base is used. The reaction
temperature ranges from 0 to 200°C, preferably from 20
to 100°C, and the reaction time ranges from 0.5 to 24
hours, preferably from about 1 to 3 hours.

Among the compounds represented by the formula (I)
and (I’'), a compound shown by the formula (Ih)

Ra PR3
OZ 7
@ (CHp ) p—S—(CH) Y (Ih)
N :

; wherein symbols are of the same meaning as defined
above, can be produced by allowing a compound (XX) to
react with a compound represented by the formula (XXV)

e ——
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HS—(CH) Y (xxv)

; wherein symbols are of the same meaning as defined
above. The solvent to be employed is a non-protonic
solvent exemplified by ethyl ether, tetrahydrofuran,
dloxane, acetonltrlle, dlmethylformamlde or the like.
Depending on necessity, an inorganic base such as
sodium hydrogencafbonate, potassium hydrogencarbonate,
sodium carbonate or potassium carbonate, an organic
base such as triethylamine, 4-diﬁethyl aminopyridine,
triethylenediamine or tetramethyl ethylenediamine,
sodium hydride, cesium fluoride or the like may be
used. Relative to one mol. of the compound (XX), 0.5
to 5, preferably 1 to 2, mol. equivalents of the
compound (XXV) is employed. The reaction temperature
ranges from 0 to 200°C, preferably 20 to 100°C, and the
reaction time ranges from 10 minutes to 5 hours,

preferably from about 30 minutes to 2 hours.

Among the compounds represented by the formula (I)
and (I'), a compound shown by the formula (Ii)

R,  R:
2 3 :
) Re
@ T—(caz)m—s—(ca)ncoo;r (Ti)
. .
Ry | )

, wherein symbols are of the same meaning as defined
above, can be produced by subjecting a compound
represented by the formula (Ij)

Ry R3 . Rs
@ (CHz)m-—E—'(CH)n (I9)
/N
Ry Q

. Wherein Y’ stands for, among the groups.defined by Y
as above, esterified carboxyl group, and other symbols
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are of the same meaning as defined above, to

“hydrolysis. More specifically, the hydrolysis is

conducted in a solvent such as water, methanol,
ethanol, propanol or butanol in the presence'of an
alkali metal hydroxide (e.g. sodium hydroxide,
potassium hydroxide, barium hydroxide or lithium
hydroxide), sodium hydrogencarbonateé, potassium .
hydrogencarbonate, sodium carbonate or potassium
carbonate, or, in the presence of a mineral acid (e.g.f
nitric acid, hydrochloric acid, hydrobromic acid, iodic
acid or sulfuric acid) or trifluoroacetic acid, ét
temperatures ranging from 10 to 150°C, preferably from
10 to 50°C. While the reaction time varies with the
reaction temperature, it ranges usually from 1 to 24
hours, preferably from about 2 to 10 hours.

While the compound represented by.-'the formula (I")
of this invention has a squalene synthetase inhibiting
action and an antifungal action, among the compounds
used in the present invention, there are compounds

capable of inhibiting other enzymes in the pathway of

cholesterol biosynthesis. Be the matter as it may, the
compound represented by the formula (I") of this
invention inhibits biosynthesis of cholesterol, which
is useful for the prophylaxis or therapy of
hypercholesteremia or coronary sclerosis of mammals
(e.g.'mouse, rat, rabbit, dog, cat, cow, pig and human
being) and, further, for the prophylaxis or therapy of
fungus infections.

Said compound (I") can be administered to man
orally or non-orally. The orally administrable
compositions may be in a solid or liquid form, more
specifically tablets (including sugar-coated tablets
and film-coated tablets), syrups, emulsions,
suspensions or the like. These compositions can be
prepared by a per se known method and contain carriers
or excipients conventionally used in the field of '
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[ i




10

15

20

25

30

- 36 -

pharmaceutical preparation, for example, carriers or
excipients such as lactose, starch, sucrose or
magnesium stearate for preparing tablets.

The non-orally administrable compositions are
exemplified by injections and suppositories, and the
injections include hypodermic injections, intradermal

-injections and intramuscular-injections. -These

injections can be prepared by a per se known method,
more specifically, by suspending or emulsifying the
compound of this invention in a sterile water or oil
conventionally used for preparing injectable
compositions. The aqueous liquid to be used for
preparation of injections include physiological saline
solution and isotonic solution, and, depending on
necessity, a suitable suspending agent such as sodium
carboxymethyl cellulose, a non-ionic surfactant or the
like may be jointly used. As the oil, mention is made
of sesame o0il, soybean oil, etc., and benzyl benzoate,
benzyl alcohol etc. as a solubilizer may be jointly
used. Injections thus prepared are, in general, filled
in appropriate ampoules.

The compound'represented by the formula (I") or a
salt thereof can be used safely with low toxicity.
Although the daily dose varies depending on the
condition and weight of the patient, kind of the
compound, route of administration and other factors,
for example, in the case of administering the compound
of the present invention for the therapy of
hypercholesteremia, a daily oral dosage per adult human
is about 1 to 500 mg, preferably about 10 to 200 mg.
Within this range, no toxicity is observed at all.

This Sheet Has Been Rep.
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The compound of ' the formula (I") fof squalene
synthetase -inhibition is -effectively administered to a
mammal, e.g. human, in a therapeutically effective amount
which is generally provided with an oral daily dosage per

adult of from about 1 to about 500mg, preferably about 10 to
‘about 200mg. In terms of a non-oral daily dosage range such -
as .for fan."injection or suppository, a therapeutically
effective amount is geﬁerally in the range of -from ebout 0.1.
to about 100mg, preferably about 1 to about 20mg.

The present invention compounds also demonstrate
broad spectrum antifungal activity as determined by
broth or agar dilution methods. _

In case of administering the compound of the
present invention for the therapy of fungus infections,

generally from 2 to 5 mg/kg should be employed as a
unit dosage in an antlfungal treatment.

The compound of the formula (I") for fungus treatment
is effectively administered to a mammal, e.g. hhman, in a
thefapeutically effective amount which is generally provided
with an oral daily -dosage per adult ot from about 0.1 to
about 100mg, praefarably sbout 1 to about 50mg. In terms of
a non-oral daily dosage range such as for an injection or
suppository, 2 therapeutically effective amount is generally
in the range of from about 0.1 to about 100mg, preferably
about 1 to about 50mg. ' .

Abbreviations for amino acids, and other used in
the present specification are based on abbreviations
specified by the IUPAC-IUB Commission on Biochemical
Nomencleture or abbreviations in common use in relevant
fields. Some examples are given below. When an
optical isomer may be present in amino acid, it is of
the L-configuration, unless otherwise stated.

"
e
e
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Trp ox Y : Tryptophan
Ser or S : Serine
Asp or D : Aspartic acid

Glu or E : Glutamic acid

Me ' : Methyl

Et : Ethyl

Ph : Phenyl
[Examples]

The following examples, reference examples,
formulation examples and test examples are intended to
illustrate the present invention in further detail and
should by no means be construed as defining the metes
and bounds of the invention.

In the following description, two types of racemic
diastereomers are obtained depending of the kinds of
compounds, which is due to the presence of asymmetric |
carbon atoms at 3- and 5-positions. Isomers in which
the substituents at 3- and 5-positions are oriented in
the same direction relative to the face of 7-membered
ring are named cis-isomers, while those in which the
substituents at 3- and 5-positions are oriented in the
adverse dire;tions to each other are named trans-
isomers. '

Reference Example 1
Trans-7-chloro-5-(2-chlorophenyl)-1,2,3,5-tetrahydro-1-
methyl-2-oxo-4,l-benzoxazepine-3-acetic acid ethyl
ester

This Sheet Has Been Replaced
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(1) Ethyl 3-[N-{2-(2-chlorobenzoyl)-4-chlorphenyl]
carbamoyl ]acrylate

To a suspension of 5.0 g of 2-amino-5-chloro-2’-
chlorobenzophenone and 2.5 g of sodium '
hydrogencarbonate in 100 ml of methylene chloride was
added dropwise 3.3 g of monoethyl ester of fumaric acid
semi~chloride in the course of 30 minutes. The mixture
was stirred for 2 hours at room temperature, to which
was then added water, followed by shaking. The organié
layer was separated, which was dried over anhydrous
sodium sulfate, followed by distilling off the solvent
under reduced pressure to leave 4.8 g of 3-[N-[2-(2-
chlorobenzoyl)~4~chlorophenyl] .
carbamoyl] acrylic acid ethyl ester as crystals, m.p.
113-114°cC. '
Elemental Analysis for C;¢H;;C1,NO,:

Calcd.: C 58.18; H 3.85; N 3.57

Found : C 58.27; H 3.88; N 3.48 -
(2) .Ethyl ester of 3-[N-[2-(2-chlorobenzoyl)-4-chloro
phenyl]-N-methylcarbamoyl] acrylic acid

' To a suspension of 0.15 g of sodium hydride'in 20

ml of N,N-dimethylformamide was added, while stirring
under ice-cooling, 3.0 g of the crystals obtained
above. The mixture was stirred for 10 minutes at 0°C,
to which was added 2.0 g of methyl iodide, then the
mixture was stirred for 2 hours at room temperature.
The reaction mixture was poured into ice-water, which
was subjected to extraction with ethyl acetate. The
ethyl acetate layer was washed with water and dried,
from which the solvent was distilled off under reduced
préssure to leave 2.8 g of ethyl ester of 3-[N-[2-(2-
chlorobenzoyl)-~4-chlorophenyl ]-N-methyl
carbamoyl] acrylic acid as an oily product.

Rvho2ten™ ; 1725(c=0), 1670(C=0), 1490, 1370, 1300,

1180, 1115, 920, 740 | .
'H-NMR spectrum (200MHz, CDCl;) & = 1.27(3H,t,CH, CH),
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3.18(3H,s,-N CH;), 4.18(2H,q, CH, CH;), 6.78(2H,d,-
CH=CH-), 7.1-7.7(7H,m)
(3) Ethyl ester of 3~[N-[{4-chloro-2-(a~hydroxy-2-
chlorobenzyl )phenyl]-N-methylcarbamoyl] acrylic acid

In 50 ml of methanol was dissolved 2.8 g of the
oily product obtained above, to which was added 0.2 g
of sodium borohydride, and the mixture was stirred for
30 minutes at room temperature. The reaction mixture .
was concentrated under reduced pressure, which was
subjected to extraction with ethyl acetate. The
organic layer was washed with water, dried and
subjected to distillation under reduced pressure.
Crystallization of the residue afforded 2.4 g of ethyl
ester of 3-[N-[4-chloro-2-(a-hydroxy-2-
chlorobenzyl )phenyl ]-N-methylcarbamoyl] acrylic acid,
m.p. 128-130°C. - 3
Elemental Analysis for C,oH;yC1,NO,.1/4H,0:

Calcd.: C 58.19; H, 4.76; N 3.39

Found : C 58.38; H, 4.79; N 3.31
(4) Ethyl trans-7-chloro-5-(2-chlorophenyl)-1,2,3,5-
tetrahydro-l-methyl-2-oxo-4,1-benzoxazepine-3-acetate

In 30 ml of ethanol was dissolved 2.2 g of the
crystals obtained above, to which was added 1.5 g of
potassium carbonate, and the mixture was stirred for 3
hours at room temperature. The reaction mixture was
concentrated under reduced pressure. To the
concentrate was added water, which was subjected to
extraction with ethyl acetate. The organic layer was
washed with water and dried, followed by distilling off
the solvent under reduced pressure. The residue was
purified by means of a silica gel chromatography
(eluent, hexane:ethyl acetate = 3:1) to afford 1.85 g
of ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-
1,2,3,5~tetrahydro~l-methyl-2-oxo-4,l-benzoxazepine-3-
acetic acid as crystals, m.p. 147-148°C.
Elemental Analysis for C,H;,C1l,NO,:
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Calcd.: C 58.84; H 4.69; N 3.43

Found : C 58.76; H 4.79; N 3.28
Reference Example 2
Ethyl trans-7-chloro-5-(2-chlorophenyl)-l-
cyclohexylmethyl-1,2,3,5-tetrahydro~2-0x6-4,1~
benzoxazepine-3-acetate
(1) N-cyclohexylmethyl-4-chloro-2-[a-hydroxy-(2-
chlorophenyl )methyljaniline

In 50 ml of glacial acetic acid was dissolved 5.0
g of 4-chloro-2-[a-hydroxy-(2- ,
chlorophenyl)methyljaniline. To the solutign was added
2.5 g of cyclohexane carboxaldehdye. To the mixture
was added, while stirring under ice-cooling, 1.06 g of
sodium borohydride in the course of 40 minutes. The
reaction mixture was poured into ice-water, which was

- subjected to extraction with ethyl acetate. The

organic layer was washed with a dilute aqueous solution
of sodium hydroxide, then with water, followed by
drying. The solvent was distilled off under reduced
pressure to leave 6.2 g of N-cyclohexylmethyl-4-~
chloro-2-[a-hydroxy-(2-chlorophenyl)methyl]aniline as
crystals, m.p. 91-92°C. '
Elemental Analysis for C,;,H;;C1,NO:
~ Caled.: C 65.94; H 6.36; N 3.84

Found : C 65.79; H 6.32; N 3.71
(2) Ethyl ester of 3-[N-[4-chloro-2-(a-hydroxy-2-chloro
phenylmethyl)phenyl]-N—cyclohexylmeﬁhyl- '
carbamoyl]acrylic acid

In 80 ml of methylene chloride was dissolved 6.0 g
the crystals obtained above. To the sclution was added
dropwise, while stirring under ice-cooling, 2.8 g of
monoethyl ester of fumaric acid chloride (a solution in
20 1 of methylene chloride) in the course of 30
minutes. The reaction mixture was stirred for 20
minutes at room temperature, which was washed with
water, dried and subjected to concentration under
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reduced pressure. The concentrate was purified by
means of a silica gel chromatography (eluent,
hexane:ethyl acetate=3:1) to afford 6.5 g of ethyl
ester of 3~[N-{4-chloro-2-(a-hydroxy-2-
chlorophenylmethyl )phenyl j-N~cyclohexylmethylcarbamoyl]
acrylic acid as an oily product.

IR”ﬂ:itcm—l : 3400(OH), 2940, 1730(C=0), 1660(C=0),

1630, 1300, 1180, 1040
'H-NMR spectrum (200MHz, CDCl,) & : 0.8-2.0(14H,
multiplet, CH,CH;, ~cyclohexane), 2.6-3.5(2H,
multiplet, -N CH,-cyclohexane), 4.0-4.5(2H,‘ﬁultiplet,
CH, CH;), 6.05-7.7(10H, multiplet)
(3) Ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-1-
cyclohéxylmethyl—l 2,3,5~tetrahydro-2-oxo-4,1-
benzoxazeplne—3—acet1c acid

In 100 ml of ethanol was dlssolved 6.5 g of the
oily product obtained above, to which was added 5 g of
potassium carbonate, and the mixture was stirred for 15
hours at room temperature. The reaction mixture was
concentrated under reduced pressure. The concentrate
was subjected to extraction with ethyl acetate. The
organic layer was washed with water and dried, from
which was distilled off the solvent under reduced
pressure. The residue was purified by means of a
silica gel chromatography (eluent, hexane:ethyl acetate
= 8:1) to afford 5.2 g of ethyl ester of 3,5-trans-7-
chloro-5-(2-chlorophenyl )~1-cyclohexylmethyl-1,2,3,5-
tetrahydro-2-oxo-4,l-benzoxazepine-3-acetic acid as a
powdery product.

IRy oatem™ : 2940, 1740(C=0), 1680(C=0), 1600, 1490,

1380, 1270
Elemental Analysis for C,H,,Cl,NO,:
Calcd.: C 63.68; H 5.96; N 2.86

Found : C 63.48; H 5.98; N 2.71
Reference Example 3

—_—
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By substantially the same procedure as in
Reference Example 2, compounds shown in Table 1 through
Table 4 were obtained.
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Table 1

Cc1

0
Compd. R R 2 m.p. Formula -Elemental Analysis (Found)
No. () C H N
1 H C:H; 148-150 | C;¢H,7C13NO, 57.88 4.35 3.55
(57.92) (4.60) (3.33)
2 _c"rq<:> C.H 126~127 | Cz4Hz3CLzNO, 64.47 4.79  2.89
, : (64.67) (4.65) (2.91)
C:Hs oil C27HysC1yNOs | IRy DCAE o1 2980,
3 —ciy : 1735 (Cc0) , 1680 (CO)
oc, TH-NMR (CDC13) & :1.26 (3H,t,CH;CHy) , 2.82 (1H,dd), 3.13(1H,dd)
3.67(3H,s,0CHs), 4.16(2H,q,CH,CHs), 4.51(1H,dd,Cy-H)
4

cH 2-—@—-00! ]

C:Hs

135-136

Cz27H25CLz;NOs

63.04 4.90 2.72
(62.84) (5.02) (2.70)

_Ev'_
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Table 2

| | -—cu,cnz—-@

Compd. R, R, m.p. Formula Elemental Analysis (Found)
No. (c) C H N
"l .
| IRul},faE;(t em~': 3000,
C:Hs oil Cz7He5CL,NO, | 1740 (CO), 1680(CO), 1490,

1170

TH- NMR (CDCLs) & :1.26 (3H,t,CH,;CHy), 3.8(1H,dd,Cs-H),
4.15(2H,q,CH;CHy ), 6.04 (1H,s,Cs ~H)

6 C:Hs 142-143 C3 0 Hz 5 C1,NO, 67.42 4.71  2.62
~upe—{ B (67.38) (4.89) (2.45)
C:H; 0oil ° Ca2Hz3CLaNO, | IRy }23Fcm™!: 2980,
U | 1740 (CO) , 1670 (CO)
—CHl (CHa)2 TH- NMR (CDC13) & :1.1-1.6 (9H,m, CH; CHy ,CH (CH3) 2 ) , 2.77(1H, dd),

3.07(1H,4d), 4.13(2H,q,); 4.33(1H,t,Cs~-H), 6.01(1H,s,C;5-H)

C:Hs

186-187

CagHay C'lz N2 O,

.
L4

64.25 4.62 5.35
(64.02) (4.69) (5.39)
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Table 3

2.78,3. 05(2H ‘ dd) 4.15(2H,m), 4.31(1H,dd,C,-H), 4.69
|(H,t), 6.01(1H,s,Cs-H), 6.50(]H,d,Cs-H), 7.2-7.6(6H,m)

Compd. R, R m.p. Formula Elemental Analysis (Found)
No. (°C) C H N
9 ~CoH; C.Hs 119-120 C,,H,,C1,NO, 59.73 5.01 3.32
] *(59,60) (4.95) (3.35)
oil C, . H,5C1,NO, | H-NMR(CDC14) 6 : 1.25(3H,
10 C,H;g

t,CH,CH,) . 1.5-2.4(8H,n),

1

_CH2

C.Hs

“bot!
v“d

(2H

oil

Cy H,,C1,NO4

) 4.14(2H,q,CH,CH;), 4.46(1H,dd,Cq -H), 4.85,5.5
d), 5. 93(1}{ s,Cs-H),6.2-6.5(3H,m), 7.2-7.7(7H,m)

'H-NMR(CDCLg) 6 ¢+ 1.24(3H,
t,CHs), 2.82,3.10(2H, both

..si;-
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Table 4

Compd. R, R m.p. - Formula [Elemental Analysis (Found')ﬂ-
Yo. €y ¢ . H N
oil | 'H-NMR(CDCLo) 8 ¢ 1.25(3H,
Cs . H,5C1:NO,
12 -CH,~CH=C(CH3) o] C.Hs

t,CHa), 1.65(6H,d,CH;x2),
28,3 8C2H, both dd), 4. 05~4. 331l w), 4. 4211, dd)d. §- 5.4

(2H,m) , 6 O(IH s,Cs-H), 6. 49(14,d), 7.2-7.7(6H,m)

13

CH,~C(CH,)=CH,i C,Hs

12.80,3. 13(2}{\’%’

0il CzaH29C12N04 IH-NMR(CDC1,) & ¢ 1.25(3H,
t,CHs), 1.82(3H,s,CHs),

d), 4.13(2H,q,CH;CH,), 4.40,4.67(2H,

both d), 4. 53(1H, dd, Cs—1D), 4. 97(2H, m), 6. 05(1H, s), 6.5 (14,d) ,
7.2-7.8(6H,m)

14

~CH,-CH=CH,

' C,Hs

126-127 | C,.H,,C1.NO, 60.84 4,87 3.23
(60.91) (4.90) (3.06)

15.

"'CH z"CECH

C.H;

Oil Cz.gH'sCI 2N04 lH-NMR(CDC].a) 6 ] 25(3H !

t,CH,),2.82,3. 08(21{, dd) ,g

4,14(2H,q,CH,CH,), 4.47(1H,dd,C.-H), 4.55,4.95(2H,
bOth dd)n 6. 10(1“. 5. CS_-H)n 6- 53(1"'.}"])’7- 3"'7- 75(7“, III) .

16

-Cl.Cli,Clis

Calls

oil Cz2llz5C25NO, 'I-NMR(CDC13) & : 0, 97

(3H, t, Cll), 1. 25(3M, t,

1.5-1. 9(24, m), 2. 78, 3. 07(2H, both dd), 3. 53(1H, m), 4. 132, da),
4. 4C2H, m), 6. 03C1H, 5), 6, 50(1H, d), 7. 2-7. 8(6il, m)

- 9% -
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Example 1

By substantially the same procedure as in
Reference Example 2, compounds shown in Table 5 and
Table 6 were obtained

"
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Table 5

Compd. R, e n.p. Formula Elemental Analysis (Found)
+ No. C) C H N
1| —(CH,)aCHa CyHy 80-81 CpeHy,Cl4NO, 63.42 6,35 2.84
| (63.58) (6.58) (2.79)
oil c,,u,501,uo. 'H-NMR(CDCL,) 6 ¢ 0.92,
1.03(6H,7"d,CHa) 1.25(3H,
2. [CH,CH(CHy), | CoHs | t,CHy),1.98(1H,m), 2.8,3. 06(2ﬁ*v"é) 3.45(1H,dd),
' 4.13(24,q), 4.2-4.5(2H,m), 6.14(1H,s,Cs~-H), 6.51(IH,d)
7.2-7.8(6H,m)
“oil | CasHzaCL,NO, | "H-NMR(CDCL,) 6 ¢ 0.85,
3 | ~CH.CH(C:Hs): | CoHs | _ : 0.89(6H,. t-lt‘:,cus), 1.25(3H,
' t,CH,), 1.2-1.7(4H,m), 2.8,3.05(2 ,ﬂ{dd), 4.14(24,q,
CH,CH,), 3.45(1H,dd), 4.45(2H,m), 6.11(1H,s,Cs-H),
6.51(1H,d), 7.2-7.8(6H,n)
4. | “CHC(CHi)s | CoMs | 101-102 |CjH,,ClNO, | 62.07 5.86 3.0
| | (62.36) (5.87) (2.99)
oil C,.H2,C1,NO, 'HrNMR(CDg}3)<S' 0.91,
| | 0.92(6HY t.CH), 1.25(3H,
5 [(CHy),CH(CHs) o C.Hs |t,CHy), 1.4-1.8(3H,m), 2.79,3.06(2HP?.ad), 3.55(1H,
m), 4.05-4.6(4H,m), 6.01(IH,s,Cs-H), 6.51(IH,d),
| 7.2-7.8(6H,n) -

- 8% -
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Table 6

Compd.
No..

R,

R.

m.p. Formula Elemental Analysis (Found)

('C) C H N

~CH (Cz"s) ?

C.Hs

0il | CyuHyqCL;NO, HAMR(CDCL,) & 0.98,
1LOABILCE Cis) 120031,
£), 1.6-2.1(4H,m), 2.76,3.1(20%d), 4.13, (2H,q,

| OCH;CHy ), 4.2-4.4(2H,m), 6.09(1H,s,Co~H), 6.51(1H,d)

7.2-7.8(6H,m)

" =(CH3) sCH,

Calls

CesHasC1:NO, | 1H-NNRCCDC15) & : 0. 91(3H, t),

1. 25(3H, t), 1. 3-1. 8(4H, m),

9.78, 3. 06(2IL both dd), 3. 45-3. 63(1H, m). 4. 13(21, d),
4. 35-4. 55(21, u), 6. 03(1H, 5), 6. 51(1H, ), 7. 2-7. T5
(6H, m)

oil

_6§7.-
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In Table 7 through Table 12, physicochemical
properties of intermediates obtained in Reference
Example 3 and Example 1 are shown.

o
heect Has Been Replaced

T



peoejdoy uoag seR 199yS S

Table 7

R m.p. Formula Elemental Analysis (Found)
. (*C) ' C H N
"'C“z‘@ oil Cz1Hy g Cl; NOg ‘
oci, TH-NMR (CDC1s) & :3.77 (3H,s,0CH;), 4.29(2H,s), 6.08(1H,s), 6.55-7.5(11H,m) 5
119-120 | €z H;CL,NO  67.75 5.14° 3.76 '
-~ CH4CH ) . .
B C (67.83) (5.12) (3.71)
] O 0il Cy(H;sCL2NO
—eny Q 1H-NMR (CDCLs) & : 4.73(2H,s), 6.09(1H,s), 6.6-8.0(14H,m)’
: oil CisHy7CLlaNO
NMR (CDC1s) & : 1.12(3H,d), 1.18(3H,d), 3.6(1H,m), 6.07(1H,m),
—Cc (Cn.:)z . )

L4
"

6.5-7.5(7H,m)

Q‘XC" 2=
N
. H

oil - C22H;8Cl2N20 -
1H'~NMR(CDClg)'6: 4.45(2H,'S,CHz~iﬁdol),6.05(1H,S), 6.5-8.2 (12H,m)
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Table 8

s

R m.p- Formula Elemental Analysis (Found)
(°C) C H N
- (CHy ) oCH, 0il CoolzsC1.NO | 'H-NMR(CDC1,) & : 0.87(3H,t,CHs), 1.0-1.7
(10H,m), 2.8-3.1(2H,m), 6.1-7.7(8H,n)
~CH,CH(CH,), | 87-88| C,.H,sCl,NO 62.97 . 5.91 4.32
(62.97) (6.05) ~  (L.4h)
__<<::] oil C,eH,5CL,NO | 'H-NMR(CDCL,) &6 : 1.2-2.2(8H,m), 3.75(IH,m),
| 6.05(1H,s), 6.5-7.5(7H,n)
. —4TT§ 0il " | CiaHysCL:NO, | 'H-NMR(CDCL,) 6= 3.7(2H,m), 5.9-6.2(3M,m),
CH2g 1 6.8-7.5(8H,m)
-CH,CH(C:Hs)s | of1 | CisHeaClNO | 'H-NMR(CDCl,)6: 0.7-1.6(10H,m), 2.97(2H,
i |, 6.11(1H,s), 6.6(1H,d), 6.9-7.5(6H,m)
~CH,C(CHy)a | 110-111] C,gH,,CL,NO ~ 63.91 | 6.26 b 14
(64.12) (6.30) (4.31)
| 'H-NMR(CDCLa) & ¢ 0.90,0.93(5%@}13),
~(CH,) ;CH(CHy), | ©11 | €,qH,,C1,NO | 1.4-1.8(3H,m), 3.09(2H,t), 6.12(1H,s),

6.60(1H,d), 6.90(1H,d), 7.1-7.5(5H,n)

—zs-
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Table 9

R p.m. Formula Elemental Analysis(Found)
c) C H N
'H-NMR(CDC1s) & : 1. 66, 1. 73 (6H, both s, Clls),
~CH,CH=C (CH,) , 0il C,sH,sC1,NO 3.66(2H, d), 6. 01(1H, 5), 6. 59(1H, ), 8. 22(111, d),
1.1-7.5(61, m)
'H-NMR(CDClg) & :  1.72(3H,s,CH,),
~CH,C (CH,) =CH, 0il Cy-H,,C1,NO 3.68(2H,s), 4.85(2H,m), 6.15(1H,s),
6.55(1H,d), '6.86(1H,d), 7.05-7.5(5H,m)
'H-NMR(CDC1,) 6 : 0.75(3H,t,CH,),
~CH(C,Hs), oil C,eH,,C1,NO 0.88(3H,t,CH,), 1.1-1.7(4H,m), 3.2(1H,m),
. 6.1(1H,s)y, 6.5-7.5(7H,m)
-CH,~CH=CH, - oil C,eH,sCL,NO 'H-NMR(CDCl,) 6 :  3.8(2H,m), 5.1-6.0(3H,m)j
6.16(1H,s), 6.55-7.5(7H,m), 6.82(1H,d)
~CH,C=CH oil C, oM, 4C1,NO 'H-NMR(CDCL;) & : 3.95(2H,d), 6.14(1H,s),
6.73(14,d), 6.8(1H,d), 7.1-7.6(6H,m)
§ 'I-NHR(CDC15) & : 0. 95(31, t), L. 65C21, m),
~CH,CH,CH, oil C1eH17C12NO 3. 06(2H, t), 6. 12(1H, 5), 6. 55-7. 5(7H, n)
TH-NMR(CDC15) & : 0. 92(3H, t), 1. 2-1. T(4H, m),
~(CH,) 5CHs 0il C17H19C1:NO 3. 07C2H, t), 6. 10(1H, s), 6. 59(1H, d), 6. 8T(1H, d),

1. 1-7.5(5H, m)

-sg-
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Table 10
R, R, m.p. Formula Elemental Analysis(Found)
() . cC H N
~C:Hs o0il C27H25C12NO; - .
- ciy TH-NMR (CDC15) & : 1.2(3H,t,CH,CHs), 3.5(3H,s,0CH;),
ocHy 4.06 (2H,q,CHsCHs), 4.68(1H,d), 5.55(1H,d), 6.0-7.7(14H,m)
oil I C27H25CL2NO; I
| —C2Hj% [WH-NMR(CDCls) & : 1.2(3H,t,CHyCHs) , 3.76-(3H,s,ocB,) .
'm”—<C:>_°m” 4.05(2H,q,CH;CHs ), . 4.24 (1H,d) ,- 5.65 (1H, d)
6.1-7.6 (14H, m)
—C ;H oil I Cz':stClzNoal

TH-NMR (CDCLs) 6 : 1.1-1.4(3H,m), 2.7-4.7 (6H,n), 6.0-7.7 (15H,m)

—17g-.
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Table 11

R, R: p.m. Formula Elemental Analysis(Found)
(C) C H N
' CooflsC1,N0, | 'H-NMR(CDCL) 6 : 1.13(3H, £,CH,CH,)
8 ~C.Hs | oil | 4.1(24,q,CH,CH,) , 5.02(1H,d),
i | 5.9-8.2(18H,m)
o IH-NMR(CDCLo) 6 ¢ 1.1-1.4(3H,m),
(ii}[‘}[ —CuHs | oil | CysHyiCL,N,0,f 3.9-4.3(2H,m), 4.6-5.8(2H,m),
z 6.0-8.4(15H, )
—C.Hs | —CaHs | oil |Cy H;,CL,NO, |'H-NMR(CDCL,) & : 0.9-1.5(6H,m),
3.5-4.5(4H,m), 6.0~7.9(10H,m)
| 'H-NMR(CDCL,) & :  0.85(3H,t,CH,),
~(CHy)¢CHy | —CoHs 0il | CseHo:CL,NO, | 0.95-1.7(13H,m), 2.7-4.5(4H,m)
| 6.0-7.7(10H,m)
LCH,CH(CHa)s| — C:Hs | 136-138 | C,sH,sCL,NO, 61.36 5.5  3.11
(61.26) (5.71) (3.06)
~C:Hs |192-194 | C,,Hy5CL,NO, 62.34  5.45  3.03
_*<::] (62.05) _ (5.50) (3.07)
| 'H-NMR(CDC1,) & : 1.27(3H,m,CH,),
o) | - CeHy | ot | CalaCLNOG | 3.6(,m), .15(2,m,CH), 5.35CIK,

n), 5.9-8.0(134,m)

—gg-
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Table 12

R, R: p.m. Formula Elemental Analysis(Found)
(c : C - H N
-CH,CH(C,H;) , -CzHs 0il C,sHasCl,NO, 'H-NMR(CDCL;) 6 : 0.6-1.7(14H,m),
' 2,7-4,6(4H,m), 5.9-7.7(10H,m)
~CH,C(CHa) 5 —CHs oil C, H,,C1,NO, 'H-NMR(CDC14) 6 ¢ 0.7-1.4(12H,m),
2.8-4.6(4H,m), 6.1-7.7(10H,m)
-(CH,) ,CH(CH,), | =Calls oil C, H4C1,NO, 'H-NMR(CDCl,) 6 : 0.6-1.7(12H,m),
2.6-4.6(4H,m), 5.9-7.7(10H,m)
'CR;:CH=C (CHy) 2 ~C.lis oil C. 4.stC1zN04 'H-NMR (CDClg) : L1~ .9(9H,m) ’
3;2-4.9(4}(,5\1), 6.0-7.7(11H,m)
~CH,~C (CH, ) =CH, ~Cslls 0il CysHa5Cl,NO, UH-NMR(CDCl,) 6 : 1.25(3H,m), 1.75 (3H,m),
. 3.0-5.2(6H,m), 5.9-7.9 (10H,m)
~-CH(C,H,) . ~CaHis oil i C,,H,.,C1,NO, 'H-NMR(CDC1,) 6 : 0.7-2.1(13H,m),
4.0-4.4(3H,m), 6.0-7.5(10H,m)
~CH,~CH=CH, ~C.His o0il Cs .M, C1,NO, 'H-NMR(CDC1,) & : 1.15~1.4(3H,m,
CHy), 3.1-6.0(7H,m), 6.1-7.7(10H,m)
-CH,~C=CH -Colls | 132- C,.H,4C1,NO, 61.12  4.43 3.24
133 (61.02) (4.67) (3.13)
'I-NMR(CDC15) & : 0. 77, 0. 86(3H, both d), 1.22,1.24
‘C“zC"zC“s —Cz“5 0il Cz 2"2 3C12N04 (3“. both t'). 1 4‘1 9(2“. M). 2 6"4 5(4". !ll). 6 0‘7. 6
(10M, m)
-(CH3)sCH, ~C.lls oil Casll25C1:NO, 'H-NMR(CDC1,) & : Q.. 7-1. 9C10H, m), 2. 6-4. 5(4H, n),

5. 9-T. (101, m)_

~ 96 -~
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Reference Example 4
Trans-7-chloro-5-(2-chlorophenyl)~l-methyl-1,2,3,5-
tetrahydro-2-oxo-4,1l-benzoxazepine-3-acetic acid

In a mixture of 10 ml of methanol and 4 ml of
water was suspended 0.5 g of ethyl ester of 3,5-trans-
7-chloro~5-(2-chlorophenyl)-1l-methyl-1,2,3,5-
tetrahydro-2-oxo-4,l-benzoxazepine-3-acetic acid. To
the suspension was added 0.8 g of potassium carbonate,
and the mixture was stirred for 3 hours at 60°C. The
reaction mixture was concentrated under reduced

. pressure, to which was added water, followed .by

extraction with ether. The aqueous layer was acidified
with dilute hydrochloric acid, followed by extraction
with ethyl acetate. The organic layer was washed with
water and dried, followed by concentration under
reduced pressure. The concentrate was purified by
means of a silica gel chromatography to afford 0.21 g
of 3,5-trans-7-chloro-5-(2-chlorophenyl)-l-methyl-
1,2,3,5-tetrahydro-2-oxo-4,1l-benzoxazepine~3-acetic
acid as crystals, m.p. 211-213°C.
Elemental Analysis for C gH;sC1,NO,:

Calcd.: C 56.86; H 3.98; N 3.68

Found : C 56.86; H 4.24; N 3.53

 Reference Example 5.

By substantially the same procedure as in
Reference Example 4, compounds shown in Table 13
through Table 15 were obtained.

et Has Been Repluced
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Table 13

R 0
Compd. R m.p. Formula Elemental Analysis (Found)
No. (°C) C " H N
N 175-178 Cz24H;19CLyNO, 63.17 4.20 3.07
0 - -
(63.18) (4.24) (3.23)
2 — cx, 213-214 "Cy25H2 ) ClaNOs 61.74 . 4.35 2.88
ocny | (61.55) (4.55) (2.79)
165~167 '_025H21Cl2N05 61.74 4.35 2.88

-_(51.49h (4.47) (2.84)

_gg -
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Table 14

Compd. No. R p. o, Formula Elemental Analysis (Found)

(c ) C H N

212-214 Cz5Hz 1 CLyNO, 63.84 4.50 2.98

4 —cu,cnz—O . .

(63.94) (4.71) (3.17)

5 243-244 | CpgHz(CLyNO, 66.41 4.18 2.77

—cH, (66.27) (4.05) (2.65)

6 241-242 Cy4Hz5CLy NOy 62.34 5.45 3.03
~cH . . .

"*C:> (62.27) (5.45) (3.02)

7 208-209 | CaoH,gClzNOy 58.84 4.69  3.43

— CH(CH3) 2

(58.78) (4.83) (3.38)

_69_
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Table 15

Compd. R p. m. Formula Elemental Analysis(Found)
No. (’c) C H N
8 ~Calls 215- | C,qH,2C12NO, 57.88 4.35  3.55
: . 216 (57.67) (4.27) (3.54)
9 __4<::] 224~ | C,,H, ,C1,NO, 60.84 4.87  3.22
225 - (60.64) (4.94) (3.32)
10 _CHZQ 190- , C2sH,,C1,NO, 59.21 3.84 3.14
| 191 (58.99) (3.78) (3.10)
11 |-CHeCHC(CHa), | 154- | C,uH,,C1,N0, 60.84 4.87  3.22
155 - (60.54) (5.15) (3.31)
12 ~CHy-C(CHs)=Cll, 241- | €,,H,,C1,NO, 60.01 4.56  3.33
242 , ! (59.76) (4.73) (3.22)
13 ~CH ,~CH=CH, 189- | CypoH,,CL,NO, . 59.13  4.22 3.4
| 200 o (58.88) (4.30) (3.58)
14 ~CH,-C=CH 184- | C,oH,sC1,NO, 59.42  3.74  3.46
185 | ’ (59.18) (3.75) (3.23)
15 —CH,CH,CHs 189- C20M, 5C1,N0, 58. 84 .69  3.43
190 3.60).

(58.78 . 4.95

—og—
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Example 2

By substantially the same procedure as in
Reference Example 4, compounds shown in Table 16, were
obtained.

"
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Table 16

Elemental Analysis(Found)

Compd. - p. m. Formula
No. (c) c H N
1 ~(Cl2) sCls 188- | C, H;,C1,NO, 62.07 5.86  3.02
189 (62.21) (5.83) (3.00)
2 ~CH,CH(CHs) 3 220~ | C,,H;,Cl1,NO, 59.73 . 5.01 3.32
221 (59.98) (5.24) (3.14)
3 ~CH;CH(C,Hs ) 188-" | C,qH,4CL,NO," 61.3% 5.60 3.11
189 | (61.39) (5.74) (2.99)
4 | -CH,-C(CHs)s 947~ . | C,,H,4CL,NO, 60.56 5.31  3.21
248 (60.55) (5.47) (3.11)
5 -(CH2) 2CH(CHs) 166- | C,,H,.Cl,NO, 60.56 5.31 3.2
. 167 (60:40) (5.49) (3.22)
6 ~CH(Calls)2 220- | C,,H,,Cl1,NO, 60.56 5.31 3.2
221 (60.45) (5.29) (3.20)
7 ~(CH) sClls 195- Ca 1Mz 1C1,NO, 5973  5.01  3.32
196 | (59.68  4.97  3.54)

...Zg-
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Reference Example 6

Trans-l-benzyl-7-chloro-5-phenyl-2-oxo-1,2,3,5-

tetrahydro-4,l-benzoxazepine-~3-acetic acid

0.3 g of the ethyl ester of trans-l-benzyl-7-
chloro-5-phenyl-2-ox0-~1,2,3,5~tetrahydro-4,1~
benzoxazepine-3-acetic acid disclosed in JPA S57(1982)-
35576 was subjected to hydrolysis in the manner to be
described in the following Reference Example 4 to
afford 0.12 g of trans-l-benzyl-7-chloro-5-phenyl-2-
oxo-1,2,3,5-tetrahydro-4,1l-benzoxazepine-3-acetic acid
as a white powdery product.
Example 3
‘Ethyl ester of trans-l-isobutyl-2-oxo-5-(o-tolyl)-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid
(1) 2-Isobutylamino-o-(o-tolyl)benzyl alcohol

Using 2-amino-a-(o-tolyl)benzyl alcohol (2.5 g)-
and isobutyl aldehyde (1.17 ml), reaction is conducted
in substantially the same manner as in Reference
Example 2 (1) to give 2-isobutylamino-a-(o-tolyl)benzyl
alcohol (3.1 g) as an oily product.

IRVIcatem™ : 3400(OH); 1720, 1655, 1630(C=0,C=C)

'H-NMR (CDC1;) & : 0.7-1.1(6H,m), 1.21(3H,t,J=7.0Hz),

1.5-2.0(1H,m), 2.29(3H,s), 2.0-2.3 and 2.9-3.1(1H, each

m), 3.9-4.5(3H,m), 5.9-6.4(2H,m), 6.6-6.9(1H,m), 6.95-

7.9(8H,m)

(2) Ethyl ester of 3—[N—[2—(a-hydroxy-2—

methylbenzyl )phenyl-N-isobutyl Jcarbamoyl Jacrylic acid
In substantially the same manner as in Reference

Example 2 (2), 2¥isobutylamino-a-(o-tolyl)benzyl

alcohol (1.3 g) obtained in (1) above was allowed to

react with fumaric acid chloride monoethyl ester to

give ethyl ester of 3-[N-[2-(w-hydroxy-2-=

methylbenzyl )phenyl-N- isobutyl]carbamoyl]acrylic acid

(3.1 g) as an oily product.

IRvy oo™ : 3400(0H); 1720, 1655, 1630(C=C, C=0)

H-NMR spectrum (200MHz, CDCl,;) &§ : 0.7-1.1(6H,m),
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1.21(3H,t,J=7.0Hz), 1.5-2.0(1H,m), 2.29(3H,s), 2.0-2.3
and 2.9-3.1(1H, each m), 3.9~4.5(3HK,m), 5.9-6.4(2H,m),
6.6-6.9(1H,m), 6.95-7.9(8H,m)
(3)-Ethyl ester of trans-l-isobutyl-2-oxo-5~(o-tolyl)-
1,2,3,5-tetrahydro-4,l1-benzoxazepine-3-acetic acid

In the same manner as in Reference Example 2 (3),
ethyl ester of 3-[N-[2-(a-hydroxy-2-methylbenzyl)
phenyl-N-isobutyl]carbamoyl] acrylic acid (1.8 g) was .
subjected to reaction. - The reaction product was '
crystallized from water-ethanol to give ethyl ester of
trans-l-isobutyl-2-oxo-5-(o-toluyl)-1,2,3,5~tetrahydro-
4,1-benzoxazepine-3-acetic acid (2,41 g) as prisms,
88°C -~ 90°cC.

IRVEEZem™ 1730, 1670(C=0)

Elemental Analysis foxr C,H,sNO,:
caled.: C 72.89; H 7.39; N 3.54
Found : C 73.18; H 7.25; N 3.54

Example 4
By substantially the same synthetic procedure as

in Example 3, compounds listed in Table 17 and Table 18
were obtained.
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Table 17

L
>J

Y
o
> "\ cooc, H;
. .

Compd, X Y p.m. Formula Elemental Analysis(Found) .
No. ) c) C H N
1 H cl | 99-100 | C,.H,eCINO, | 66.42 6.30 3.37
| _ (66.20) (6.57) (3.42)
2 (7)-CH, c 0il | CyiHaoCLNO, | 'H-NMR(CDCL,) 6 ¢ 0.92,
) 1.03(6H, .d,ggigi.1.25(3u,
t,CH,CHy), 2.19(3H,s,CH,), 2.8,3.03(2H;¥:dd), 3.45
(1H,dd), &.13(2H,q,CH,CH,), 4.2-4.5(2H,m), 6.16(1H,
| s,Cs-H), 6.31(1H,s,Ce-H), 7.1~7.8(6H,m)
3 (7)-C1 F | oil C 5ty sCLENO, | 'H-NMR(CDCL,) 6 : 0.89,
0.97(64:Y~d,CH,), 1.26(3H,

) th
t,CH,CHa)» 2.06(1H,m), 2.78,3.07 (3CA), 3.4
(14,dd), 4.13(2H,q), 4.2-4.5(2K,m), 6.13(IH,

| s,Cs-Hy, 6.63(1H,d), 7.0-7.7 (6H,m) '

_59—
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Table 18

Compd. X Y m.p. Formula -Elemental Analysis(Found)
No. ’c) C H N
4 (7)-CH,CH, cl oil CaallaoCLNO, | TH-HMR(CDCL,) &+ 0.93,
CH,~(8) _ 1.04 (6 d), 1.9-2.2
3,m), 2.7-3.15(6H,m), 3.48(1H,dd), 4.0-4.5(4H,n),
6.16(1H,s,Cs-H), 6.35(1H,s,Co-H), 7.1-7.8(5H,m)
5 H P oil C,aH2gFNO, | 'H-NMR(CDCl,) & : 0.89,
| (3H,d), 0.98(3H,d), 1.24(3H,
t), 1.9-2.2(1H,m), 2.78(1H,dd), 3.06(IH,dd), 3.46
(1H,dd), &.13(2H,q), &.25-4.5(2H,m), 6.18(1H,s)
6.67(14,d), 6.9-7.75(7TH,m)
6 H OCH; | 1327133 | C,,H,oNOg | 70.05 7.10  3.40

(70.20) (7.13) (3.56)

=99 -
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In Table 19 through Table 22, physicochemical
properties of intermediates are shown.
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Table 19

(L,

X
_5

llH(

Elemental Analysis (Found)

X Y m.p. Formula
(T C H N

H Cl oil CyoH,oCINO | 'H-NMR(CDC1,) & : 0.8-1.1(6H,m),
' 1.9(1H,m), 2.95 (2H,d), 5.29(1H,

: s), 6.17(14,s), 6.5~7.6(7H,m)
(4)-CH, Cl oil C,qH,.CINO | 'H~NMR(CDCL,) & : 0.8-1.1(6H,m),
1.85(1H,m), 2.18(3H,s,CH,), 2.9I

_ : (24,d), 6.16(14,s), 6.55-7.6(7H,m)
(4)-Cl F oil C,.H,sC1FNO | 'H-NMR(CDC1;) &6 : 0.8-1.1(6H,m,

| CHs),1.85(1H,m), 2.89(2H,d,NH%):

6.05(14,s), 6.57(1H,d), 6.9-7.5

}. (6H;m)

. - 89 -
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" Table 20

Elemental Analysis (Found)

X Y m.p. Formula
c) . C H N
(4)—cu,,?u, Cl | oil '| C,oH,,CINO | 'H-NMR(CDCl,) & : 0.8-1.1(6H,m),

CH,~(5) 1.7-2.1(3H,m), 2.6-3.0(6H,m),
6.17(14,s), 6.62(1H,s), 6.68(1H,
s), 7.2-7.6(4H,m)

H F oil C,~H,oFNO 'H-NMR(CDC1,) & :-0.95(6H,d,
=6.8Hz), 1.8-2.1(14,m), 2.93(2H,
'd,J=6.6Hz), 6.11(I4,s), 6.55-6.75
(2H,m), 6.9-7.5(6H,m)

H OCH, | oil C,oH,oNO, | 'H-NMR(CDCL,) & : 0.94(6H,d,

J=6.6Hz), 1.75-2.05(1H,m), 2.9%
(2H,d), 3.86(3H,s), 6.02(1H,s),
6.5-6.75(2H,m), 6.85-7.0(3H,n),
7.1-T.4(3H,m) 3.

-.69_
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Table 21

L,

.4 OH
X O Cooc, Hy
S ‘§_<\/ .
N .
%
X Y m.p. " Formula Elemental Analysis (Found)
_ (c) C H N .
H - Cl | oil | CsaH;oCINO, | 'H-NMR(CDCS) & : 0.7-1.4(%H,m),
1.9(1H,m), 2.6-4.5(4H,m), 6.1-7.7
(11H,m) '

(4) ~CH, cl | oil Ca,H,sCINO, | 'H-NMR(CDCls) §: 0.7-1.4(9H,m),
1.8-3.2(5H,m), 4.0-4.5(3H,m),
6.0-7.6(10H,m)

(8)-C1 F 0il C,3H,sCIFNO, | 'H-NMR(CDCl,) & ¢ Q..7—1.4(9H,m),

1.85(1H,m), 2.5-4.4(4H,m), 5.9-
7.9(10H,m)

- OL -
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Table 22
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X m.p-. Formula Elemental Analysis (Found)
(°C) C H N
() -Gl CH i1 | CaaHaoCINO, | 'H-NMR(CDCls) & : 0.7-1.4(9H,m),
CH,~(5) 1.8-2.3(3H,m), 2.7-3.2(5H,n),
4.0-4.5(34,m), 5.95-7.7(%,m),
H 0il C,sHaoFNO, | 'H-NMR(CDCl,) § : 0.75-1.15(6H,m),
1.20(34,t,J=7.04z),1.5-2.1 (1H,m),
2.6-2.8,2..95—3.15(1}{%, 4.0-
4.5(34,m), 6.0-6.5(24,m), 6.7-
7.8(9H,m)
H oil C,,H,oNOs | 'H-NMR(CDCl4) 6 : 0.7-1.1(6H,m),

1.20(3H, t.J=7.1Hz), 1.7-2.0(1H,n),
2.5-3.2(24,m), 3.74,3.78(3H, s),
4.0-4.45(3H,m), 6.0-6.5(2H,m),

6.7-785(9H,m)

—'[L -
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Example 5

Trans-l-isobutyl-2-oxo-5-(o-tolyl)-1,2,3,5-tetrahydro-
4 ,1-benzoxazepine-3-acetic acid

In substantially the same manner as in Reference
Example 4, ethyl ester of trans-l-isobutyl-2-oxo-5-(o-
tolyl)-1,2,3,5~ tetrahydro-4,1l-benzoxazepine-3-acetic
acid (2.0 g) obtained in Example 3 was subjected to
hydrolysis to give trans-l-isobutyl-2-oxo-5-(o-tolyl)-.
1,2,3,5-tetrahydro-4,14benzoxazepine-3—acetic acid .
(1.23 g) as prisms, m.p. 192°C - 195°C.
IRvEBIem™ : 1735, 1650(C=0)
Elemental Analysis for C,,H,sNO,:

Calcd.: C 71.91; H 6.66; N 3.81

Found : C 71.86; H 6.78; N 3.80
Example 6

In substantially the same manner as in Reference
Example 4, using compounds obtained in Example 4,

compounds listed in Table 23 were obtained.
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Table 23

7 0
X Q """ "\coon
8 2
N
j>—J 0 |
X Y n.p. | Formula Elemental Analysis (Found)
(C) C H N
H cl | 192-193 ¢, ,H,,CINO, 65.03 5.72 3.6l
(64.73) (5.63) (3.76)
(7)~CH, Cl | 166-167 C,,H,,CINO, 65.75  6.02  3.49
_ (65.78) (6.02) (3.72)
(7)€l F | 153-154 C,,H,,CIFNO, 62.15  5.22 - 3.45
(62.17)  (5.19) (3.50)
(7) -CH,CH, CL [ 170-171} C, H,4CINO, |’ 66.66 6.18  3.24
CH,-(8) | (66.61) (6.27) (3.12)
181 r | 185-187 C, H,,FNO, 67.91 5.97 3.77
(67.93) (6.01) (3.65)
T OCH, | 243-245 C,,H,,NO, 68.91 6.57 3.65
(68.89) (6.60) (3.74)

.'_EL.-
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Trans-7-chloro-5-(2-chlorophenyl)- l—lsobutyl 2—oxo-
1,2,3,5~-tetrahydro-4,1-benzoxazepine-3-acetic acid
pivaloyloxymethyl ester

In N,N-dimethylformamide (10 ml) was dissolved
trans- 7-chloro-5-~(2-chlorophenyl)-l-isobutyl-2-oxo-
1,2,3,5;tetrahydro-4,1-benzoxazepine—3-acetic acid (0.5
g) obtained in Example 2. To the solution were added
pivaloyloxymethyl chloride (0.43 ml), N,N-diisobutyl
ethylamine (0.52 ml) and KI (0.2 g). The mixture was
stirred at room temperature overnight. To the reaction
mixture were added water (100 ml) and ethyl acetate
(100 ml), followed by extraction. The ethyl acetate
layer was washed thh an aqueous solution of potassxum
hydrogensulfate, an aqueous solution of sodium
hydrogencarbonate and water, successively, which was
dried over anhydrous magnesium sulfate. The solvent
was then distilled off under reduced pressure. The
residue was purified by means of a silica gel column
chromatdgraphy (hexane : ethyl acetate = 10:1 to 5:1)
to afford trans-7-chloro-5-(2-chlorophenyl)-l-isobutyl-

2-o0x0-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetic

acid pivaloyloxymethyl ester (0.55 g).
IRV catem™ : 1750, 1675(C=0)
Elemental Analysis for C,;H;,C1,NO;:

Calcd.: C 60.45; H 5.82; N 2.61

Found : C 60.38; H 5.93; N 2.48
Reference Example 7
Ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-1-
(2,4-dimethoxybenzyl)-2-oxo-1,2,3,5-tetrahydro-4,1~
behzoxazepine—3-acetic acid
(1) 5-Chloro-a-(2-chlorophenyl)-2-(2,4-
dimethoxybenzyl )aminobenzyl alcohol

To a solution of 2-amino-5-chloro-a-(2-chloro
phenyl)benzyl alcohol (5.0 g) and 2,4-dimethoxy

benzaldehyde (3.72 g) in acetic acid (50 ml) was édded,
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under ice-cooling, sodium borohydride (0.94 g). The
mixture was stirred for one hour at room temperature,
which was poured into water (200 ml), followed by
extraction with ethyl acetate (200 ml x 2). The ethyl
acetate layer was washed with 1N sodium hydroxide,
which was dried over anhydrous magnesium sulfate,
followed by distilling off the solvent under reduced
pressure. The residue was purified by means of a
silica gel column chromatography (hexane : ethyl
acetate = 5:1) to give 5—chloro-q-(2—chlorbphenyl)-2-
(2,4-dimethoxybenzyl )aminobenzyl alcohol (7.5 g) as an
oily product.

'H-NMR (CDCl;) & : 3.78(3H,s), 3.79(3H,s), 3.65-
3.95(1H,m), 4.27(2H,s), 6.15(1H,s), 6.35-7.55(10H,m)
(2) Ethyl ester of 3-[N-[4-chloro-2-(2-chloro-a-
hydroxybenzyl)phenyl)-N-(2,4~-dimethoxybenzyl )carbamoyl]
acrylic acid ' '

A solution of fumaric acid monoethyl ester (2.24
g) and thionyl.chloride (3.4 ml) in toluene (10 ml) was
stirred for 30 minutes at 90°C. Then the solvent was
distilled off under reduced pressure to leave acid
chloride of fumaric acid monoethyl ester. This product
and 5-chloro-a-(2-chlorophenyl)~2-(2,4-dimethoxy-
benzyl)aminobenzyl alcohol (5.0 g) obtained in (1) were
dissolved in methylene chloride (100 ml). To the
solution was added sodium hydrogéncarbonate (2.01 a),
and the mixture was stirred for 30 minutes at room
temperature. The reaction mixture was washed with
water and dried over anhydrous magnesium sulfate, then
the solqehf was distilled off under reduced pressure.
The residue was purified by means of a silica gel
column chromatography (hexane : ethyl acetate = 2:1) to
give 3- [N-[4-chloro;2—(2-ch16ro—a—hydroxybenzyl)—
phenyl]-N-(2,4-dimethoxybenzyl)carbamoyl]acrylic acid
ethyl ester (5.5 g) as an oily product.

IRVﬂgitcm—l : 3390(OH); 1720, 1610(C=0); 1655(C=C)
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'H-NMR spectrum (200 MHz,CDCl,) & : 1.2-1.4(3H,m), 3.4-
3.9(6H,m), 3.95-4.4(3H,m), 4.45-4.75(1H,m), 5.25-
5.6(1Hm), 6.0-8.05(13H,m)
(3) Trans-7-chloro-5-{2-chlorophenyl)-1-(2,4-dimethoxy-
benzyl)-2-oxo0-1,2,3,5-tetrahydro-4,l-benzoxazepine-~3-
acetic acid ethyl ester

In ethanol (50 ml) was dissolved 3-[N-[4-chloro-2-
(2-chloro~a-hydroxybenzyl )phenyl]-N-(2,4~
dimethoxybenzyl) carbamoyl]acrylic acid ethyl ester
(5.5 g) obtained in (2);: To the solution was added
potassium carbonate (1.4 g), and the mixtureg. was
stirred for 2 hours. To the reaction mixture were
added water (200 ml).ahd ethyl acetate (300 ml). The
mixture was subjected to extraction. The ethyl acetate
layer was washed with water and dried over anhydrous
magnesium sulfate, then the solvent was distilled off
under reduced pressure. The residue was purified by
means of a silica gel column chromatography to afford
trans-7-chloro-5-(2-chlorophenyl)}-1-(2,4- _
dimethoxybenzyl)-2-o0x0-~1,2,3,5-tetrahydro-4,1~
benzoxazepine-3-acetic acid ethyl ester as an oily

- 76 -

‘product.

IRvIC2Een™t : 1730, 1675(C=0)
Elemental Analysis for CygH;;Cl;NOg:

Calcd.: C 61.77; H 5.00; N 2.57

Found : C 62.06; H 5.26; N 2.61
Reference Example 8
Trans-7-chloro-5-(2~chlorophenyl)-1-(2,4~
dimethoxybenzyl)-2-oxo—1,2,3,5—tetrahydro-4,l-
benzoxazepine-3-acetic acid :

To a solution of trans-7-chloro-5-(2-
chlorophenyl)-1-(2,4-dimethoxybenzyl)-2-oxo-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-acetic acid ethyl ester
(1.0 g) obtained in Reference Example 7 in methanol (20
ml) was added an aqueous solution (10 ml) of potassium

carbonate (0.51 g), followed by stirring for one hour
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at 60°C. The reaction mixture was acidified with 1N
hydrochloric acid (50 ml), which was subjected to
extraction with ethyl acetate (100 ml). The ethyl
acetate layer was washed with water and dried over
anhydrous magnesium sulfate, then the solvent was
distilled off under reduced pressure. The residue was
purified by means of a.silica gel column chromatography
(hexane : ethyl acetate = 1:1 ~ hexane : methylene
chloride : ethanol = 5:5:1) to afford trans-7-
chloro-S-(2-chlorophehy1)-l-(2,4—dimethoxybenzyl)-2—
oxo-1,2,3,5~-tetrahydro-4, 1-benzoxazepine-3-acetic acid

- 77 =

- {(0.43 g) as a powdery produét.

IRvEBLem™t  : 1715, 1670(C=0)
Elemental Analysis for C,gH,;C1l,NO4:

Calcd.: C 60.48; H 4.49; N 2.71

Found : C 60.21; H 4.73; N 2.72
Example 8 .
Ethyl ester of l-benzyl~2-oxo-5-phenyl-1,2,3,5~
tetrahydro—4,l-benzoxazépine—3-propionic acid
(1) 2-(5-Oxotetrahydrofuran-2-
carbonyl )aminobenzophenone

A mixture of 4.9 g of 5-oxotetrahydrofuran-2-
carboxylic acid and 5.5 ml of thionyl chloride was
subjected to reflux for 2 hours. Thionyl chloride was
then distilled off under reduced pressure to leave 5-
oxotetrahydrofuran-z-carbonyl chloride. This product
was mixed with 5.0 g of 2Z-aminobenzophenone, 200 ml of
ethyl acetate and 200 ml of a saturated aqueous
solution of sodium hydrogencarbonate, which was stirred
fo; one hour at room temperature. The ethyl acetate
layer was washed with water and dried over anhydrous
magnesium sulfate, then the solvent was distilled off
under reduced pressure. The residue was purified by
means of a silica gel column chromatography (eluent,
hexane : ethyl acetate = 2:1) to give 2-(5-

oxotetrahydrofuran-2- carbonyl)amlnobenzophenone (6 5 g)
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as needles, m.p. 100°C - 102°C.
1rvEBfen™t  : 3300(NH), 1790, 1690, 1640(C=0)
Elemental Analysis for C,gH,sNO,:

Calcd.: C 69.89; H 4.88; N 4.53

Found : C 69.98; H 5.01; N 4.41
(2) 2-[N-benzyl-N-(5-oxotetrahydrofuran-2-~carbonyl)]
aminobenzophenone

In 20 ml of N,N-dimethylformamide was dissolved
3.0 g of 2~(5-oxotetrahydrofuran-2- _
carbonyl Jaminobenzophenone obtained in (1). To the
solution were added 1.73 ml of benzyl bromi&é, 2.67 g
of potassium carbonate and 0.1 g of tetrabutyl ammonium

jodide. The mixture was stirred overnight at room

' temperature. The reaction mixture was subjected to

extraction with a mixture of 200 ml of ethyl acetate
and 100 ml of water. The ethyl acetate layer was
washed with 0.1N hydrochloric acid and an aqueous
solution of sodium hydrogencarbonate, which was then
dried over anhydrous magnesium sulfate. The solvent
was distilled off under reduced pressure. The residue
was purified by means of a silica gel column
chromatography (eluent, hexane : ethyl acetate = 2:1)
to give crystals. Recrystallization from hexane -
ethyl acetate afforded 2-[N-benzyl-N-~(5-
oxotetrahydrofuran-2-carbonyl)] aminobenzophenone (3.71

g) as needles, m.p. 142-143°C.

IRvISEem™ 1780, 1660, 1650(C=0)

max
Elemental Analysis for C,sH,;NO,:

Caled.: C 75.17; H 5.30; N 3.51

Found : C 75.05; H 5.59; N 3.49
(3) 2-[N-benzyl-N-(4-ethoxycarbonyl-2-hydroxy)butyryl]
aminobenzophenone

In 100 ml of ethanol was dissolved 5.0 g of 2-[N-
benzyl-N-(5-oxotetrahydrofuran-2-

carbonyl) Jaminobenzophenone obtained in (2). To the

"solution was added 0.2 ml of conc. sulfuric acid, and
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the mixture was left standing for 7 days. Ethanol was
distilled off under reduced pressure. The residue was
subjected to extraction with a mixture of 100 ml of
water and 200 ml of ethyl acetate. The ethyl acetate
layer was washed with an aqueous solution of sodium
hydrogencarbonate, which was then dried over anhydrous
magnesium sulfate. "The solvent was then distilled off
under reduced pressure. The residue was purified by
means of a silica gel column chromatography (eluent,
hexane : ethyl acetate = 2:1) to afford 2.8 g of 2-[N-
benzyl-N-(4-ethoxycarbonyl-2-hydroxy)

butyryl Jaminobenzophenone as an oily producE.

1RvNo2%en™ . 3440(0m), 1735, 1670(C=0)

Mass spectrum (m/e) : 445 (M)
'H-NMR spectrum (200MHz,CDCl;) & : 1.20(3H,t,J=7.2Hz),
1.65-2.0(2H,m), 2.2-2.6(2H,m), 3.65-3.7(1H,br),
4.05(2H,q,J=7.2Hz), 4.0-4.35(1H,m),
4.69(1H,d,J=14.4Hz), 4.87(1H,d,J=14.4Hz), 6.9-
7.9(14H,m)
(4) 2-[N-benzyl-N—(4-ethoxycarbonyl-2-
methanesulfonyloxy)butyryl Jaminobenzophenone
2-{N-Benzyl-N-(4-ethoxycarbonyl-2-
hydroxy)butyryl Jaminobenzophenone (2.8 g) obtained in
(3) was dissolved in 30 ml of ethyl acetate. To the
solution were added, under ice-cooling, 0.73 ml of
methanesulfonyloxy chloride and 1.31 ml of
triethyiamine. The mixture was stirred for 2 hours at
room temperature. The reaction mixture was then washed
with 1N HCl and an agueous solution of sodium
hydrogencarbonate, successively, which was dried over
anhydrous magnesium sulfate, followed by distilling off
the solvent under reduced pressure. The residue was
purified by means of a silica gel column chromatography
(eluent, hexane : ethyl acetate = 2:1) to afford 3.2 g
of 2-[N-benzyl-N-(4-ethoxycarbony1-2—
methanesulfonyloxy) butyryl]aminobenzophenone as an
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oily product.
1RvIe2%en™t : 1730, 1670(C=0)
Mass spectrum (m/e): 523 (M)
'H-NMR spectrum (200MHz,CDCl;) & : 1.1-1.35(3H,m), 2.0-
2.6(4H,m), 3.14+3.38(3H,each s), 3.9-4.7(3H,m),
4.93(d,J=14.2Hz)+5.53(d,J=14.8Hz) (1H), 5.05-
5.15(m)5.15-5.3(m)(1H), 7.0-7.85(14H,m)
(5) Ethyl-cis-l-benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-propionate and ethyl-
trans-l-benzyl-2-oxo-5-phenyl-1,2,3, 5-tetrahydro-4 1-
benzoxazeplne—3-proplonate

In 30 ml of ethanol was dissolved 3.2 g of 2-[N-
benzyl-N-(4-ethoxycarbonyl-2-methanesulfonyloxy)
butyryl jaminobenzophenone obtained in (4).. To the
solution was added, under ice-cooling, 0.32 g of sodium
borohydride. The reaction ﬁixture.was'etirred for 45
minutes at 50°C, followed by cooling the reaction
mixture to room temperature. The reaction mixture was
acidified by the addition of 100 ml of 1N HCl, which
was subjected to extraction with 200 ml of ethyl
acetate. The extract solution was washed with an
agueous solution of sodium hydrogencarbonate, dried
over magnesium sulfate, then the solvent was distilled
off under reduced pressure. The residue was purified
by means of a silica gel column chromatography (eluent,
hexane : ethyl acetate = 10:1 to 5:1) to afford, as the
first fraction, 0.73 g of ethyl ester of cis-l-benzyl-
2-oxo0-5-phenyl-1,2,3,5~-tetrahydro-4,l1-benzoxazepine~3-
propionic acid as needles, m.p. 107°C - 108°C.

KBr__~1
IRV xCW : 1735, 1670(C=0)

Elemental Analysis for C,;H,;NO,:
Caled.: C 75.50; H 6.34; N 3.26
Found : C 75.21; H 6.44; N 3.27
'H-NMR spectrum (200MHZ,CDCl,) § : 1.21(3H,t,J=7.2Hz),

2.2-2.4(2H,M), 2.55(2H,t,J=7.0HZ), 3-72(1H,d,J=15.0HZ),
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4.10(24,q,J=7.2Hz), 4.23(1H,t,J=6.5Hz),
4.70(1H,d,J=16.0Hz), 5.95(1H,s), 7.0-7.5(14H,m)

As the second fraction, 0.3 g of ethyl ester of
trans-l-benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-propionic acid as an oily product.

IRvIeaten=l . 1730, 1670(C=0)

max
Mass spectrum (m/e) : 429 (M)
'H-NMR spectrum (200MHz,CDCl,) § : 1.17(3H,t,J=7.1Hz),
2.05-2.4(2H,m), 2.49(2H,t,J=7.0Hz), 4.06(2H,q,J=7.1Hz),
3.95-4.05(1H,m), 4.86(1H,d,J=14.6Hz), 5.46(1H,s),
5.50(1H,d,J=14.6Hz), 6.53(1H,d,J=7.8Hz), 7.0-
7.45(13H,m)

Example 9 .

Ethyl ester of cis-l—benzyl-7-chloro-5—gz—

chlorophenyl)-2- |

oxo-1,2,3,5~-tetrahydro-4, 1-benzoxazepine-3~propionic

acid _ '

(1) 2',5-Dichloro-2-(5-oxotetrahydrofuran~2~carbonyl)

aminobenzophenone _
In substantially the same manner as in Example 8

(1), 15 g of 2-amino-2’,5-dichlorobenzophenone was

allowed to react with S5-oxotetrahydrofuran-2-carbonyl

chloride to afford 18.1 g of 2‘,5-dichloro-2-(5-

oxotetrahydrofuran-2-carbonyl) aminobenzophenone, m.p.

170°Cc-173°C.

IRvEBZem™l  : 3250(NH), 1775, 1695, 1640(C=0)

E1e1122§ta1 Analysis for C gH,;C1,NO,:

Caled.: C 57.16; H 3.46; N 3.70

Found : C 57.29; H 3.55; N 3.57
(2) 2-[N~benzyl-N-(S5-oxotetrahydrofuran-2-
carbonyl) ]amino-2’,5-dichlorobenzophenone

In substantially the same manner as in Example 8
(2), 20 g of 2’,5-dichloro~-2-(5~oxotetrahydrofuran-2-
carbonyl) aminobenzophencne obtained in (1) was allowed
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to react with benzyl bromide to afford 24.5 g of 2-[N-
benzyl-N-(5-oxotetrahydrofuran-2~carbonyl) jamino-2’,5~
dichlorobenzophenone as an oily product.

Neat -1

“IRv cm : 1780, 1670(C=0)

max
'H-NMR spectrum (200MHz,CDCl,) § :2.1-2.55(2H,m), 2.65-

3.0(2H,m), 4.01(d,J=14.4Hz)+4.29(d,J=14.4Hz)(1H), 4.75-
4.9(1H,m), 5.29(d=14.4Hz)+5.47(d,J=14.4Hz)(1H), 6.6~
7.6(13H,m)

(3) 2-[N-benzyl-N-(4-ethoxycarbonyl-2-hydroxy)butyryl]
amino-2’,5~dichlorobenzophenone .-
23 g of 2—[N-benzyl-N—(5-oxotetrahydrofu£én-2—

carbonyl)]amino-2‘,5~dichlorobenzophenone obtained in
(2) was subjected to substantially the same reaction as
in Example 8 (3) to afford 17 g of 2-[N- benzyl-N-(4-
ethoxycarbonyl—2—hydroxy)butyryl]amino-?',5-
dichlorobenzophenone.

IrRvNe@ten=l : 1730, 1660(C=0)

IH-ﬁﬁgfspectrum (200MHz,CDCL,;) & : 1.1-1.35(3H,m), 1.6-
2.0(2H,m), 2.3-2.8(2H,m), 3.9-4.8(4H,m),
5.34(d,J=14.4Hz)+5.69(d,J=14.4Hz) (1H), 6.8~7.6(12H,m)
(4) 2~[N-benzyl-N-(4-ethoxycarbonyl-2-
methanesulfonyloxy)butyryl]amino-2’,5-
dichlorobenzophenone

In substantially the same manner as in Example 8
(4), 17 g of 2-[N-benzyl-N-(4-ethoxycarbonyl-2-
hydroxy)butyryl]
amino-2’,5-dichlorobenzophenone was allowed to react
with methanesulfonyl chloride to afford 19 g of 2-[N-
benzyl-N-(4-ethoxycarbonyl-2-
methanesﬁlfonyloxy)butyryl]amino-2',5-
dichlorobenzophenone as an oily product.

trvY®2ten=1 . 21730, 1675(c=0)

max
H-NMR spectrum (200MHz,CDCl;) & : 1.1-1.35(3H,m), 1.9-
2.6(4H,m), 3.17+3.32(3H,each s), 4.85-5.0(m)+5.05~

5.15(m)(1H), 5.45(d,J=14.4Hz)+5.72(d,J=14.4Hz) (1K),
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(5) Ethyl ester of cis-l-benzyl-7-chloro-5-(2-
chlorophenyl)-2-oxo0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-propionic acid and ethyl ester of
trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-0oxo-
1,2,3,S-tetrahydro-4,1-benzoxazepine-3-propionic acid

19 g of 2—[N-behzyl-N-(4—ethoxycarbonyl-2-methane
sulfonyloxy)butyryljamino-2’,5-dichlorobenzophenone was
subjected to substantially the same reaction as in
Example 8 (5). The reaction mixture was purified by
means of a silica gel column chromatography.’ As the
first fraction, 3.1 g of ethyl ester of cis-l—benzyl-7-
chloro-5-(2-chlorophenyl)-2-oxo-1,2,3,5~tetrahydro-4,1~
benzoxazepine-3-propionic acid was obtained in the form
of an oily product.

IRvIS2%en~l 1730, 1670(C=0)

As the second fraction, 3.3 g of ethyl ester of
trans-l-benzyl-7-chloro-5-~(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine~3-propionic acid
as prisms, m.p. 122 C-123°C.

Neat -1
IRvmax cm s+ 1740,1670(C=0)

Elemental Analysis for C,H,sCl,NO,:

Caled.: C 65.07; H 5.06; N 2.81

Found : C 65.30; K 5.09; N 2.81
Example 10
Ethyl ester of 7-chloro-5-(2-chlorophenyl)-l-methyl-2-
oxo—l,2,3,5-tetrahydro-4,1;benzoxazepine-3-propionic
acid
(1) 2’,5-Dichloro-2-[N-methyl-N-(5-oxotetrahydrofuran-
2-
carbonyl) Jaminobenzophenone _

In 100 ml of acetone was dissolved 15 g of 2’ ,5~
dichloro-2-(5-oxotetrahydrofuran-2-carbonyl )aminobenzo-
phenone obtained in Example 9 (1). To the solution
were added 4.96 ml of methyl iodide and 11 g of
potassium carbonate, and the mixture was stirred for 3
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days at room temperature. The reaction mixture was
subjected to distillation under reduced pressure. The
residue was subjected to -extraction by the addition of
200 ml of water and 300 ml of ethyl acetate. The ethyl
acetate layer was washed with water and dried over
anhydrous magnesium sulfate, then the solvent was
distilled off under reduced'pressure. The residue was
purified by means of a silica gel chromatography
(eluent, hexane : ethyl acetate = 2:1 to 1l:1) to afford
13.5 g of 2‘,5-dichloro-~-2~[N-methyl~-N-~
(5—oxotetrahydrofuran—2-carbonyl)]aminobenzdﬁhenone as
an oily product. '

1RvES2%en™l : 1780,1675(C=0) .

'H-NMR spectrum (200MHz,CDCl,) § : 2.1-3.0(4H,m),
3.08+3.14(3H,each s), 4.75-4.9(1H,m), 7.1-7.7(7H,m)
(2) 2’,5-Dichloro-2-[N-(4-ethoxycarbonyl-2-hydroxy)
buty;yl-N-methyl]aminobenzophenone

13.5 g of 2’ ,5-dichloro-2-[N~methyl-N-(5~

-oxbtetrahydro furan-2-carbonyl) Jaminobenzophenone was

subjected to substantially the same reaction as in
Example 8 (3) to afford 9.5 g of 2’,5-dichloro-2-[N-(4-
ethoxycarbonyl-2-

hydroxy)butyryl-N-methyl Jaminobenzophenone as an oily
product.

IRvES2ten™ : 1730, 1670, 1660(C=0)

'H-NMR spectrum (200MHz, CDCl,) § : 1.1-1.4(3H,m), 1.5-
1.9(28,m), 2.0-2.75(2H,m), 3.0~-3.5(3H,m), 3.95~-
4.5(4H,m), 7.2-7.7(7H.,)
(3) 2',5-Dichloro-2-[N-(4-ethoxycarbonyl-2-
methanesulfonyloxy)butyryl-N-methyl Jaminobenzophenone
In-substantially the same manner as in Example 8
(4), 9.5 g of 2’,5-dichloro-2-[N-(4-ethoxycarbonyl-2-
hydroxy)butyryl-N-methyl ]Jaminobenzophenone obtained in
(2) was allowed to react with methanesulfonyl chloride
to give 11.0 g of 2‘,5~dichloro-2-[N-(4-ethoxycarbonyl~
2-methanesulfonyloxy)butyryl-N-methyl]Jaminobenzophenone
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1rRvI®3ten=l . 1730, 1680(c=0)

H-ﬁﬁgfspectrum (200MHz, CDCl,;) & : 1.1-1.35(3H,m),
1.9-2.7(4HE,m), 3.0-3.7(6H,m), 3.9-4.25(2H,m), 4.9-
5.7(1H,m), 7.3-7.75(7H,m) | |
(4) Ethyl ester of 7-chloro-5-(2-chlorophenyl)-1-
methyl-2-oxo0-1,2,3,5-tetrahydro-4,1-benzoxazepine~-3-
propionic acid ;

11.0 g of 2’ ,5~dichloro~2-[N-(4-ethoxycarbonyl-2-
methanesulfonyloxy)butyryl-N-methyl JaminobenZophenone
obtained in (3) was subjected to substantially the same
reaction in Example 8 (5), and the reaction product was
purified by means of a silica gel column chromatography
to give 4.17 g of the mixture of cis- and trans-isomers
of ethyl ester of 7-chloro-5- (2-chlorophenyl)-1-
methyl-z-oxo-l,2;3,5—tetrahydro-4,1-benzoxazepine-3-
propionic acid as an oily product.

Neat -1
IRvmax cm s 1735, 1675(C=0)

'H-NMR spectrum (200MHz,CDCl,) & : 1.19(3H,t,J=7.2Hz),
1.21(3H,t,J=7.2Hz), 2.0-2.4(4H,m), 2.4-2.6(4H,m),

" 3.15(3H,s), 3.51(3H,s), 3.95-4.2(5H,m),

4.36(1H,t,J=6.6Hz), 5.99(1H,s), 6.16(1H,s),
6.50(1H,d,J=2.4Hz), 7.05-7.8(13H,m)
Example 11
Ethyl ester of l-benzyl-5-(4-methoxyphenyl)-2-oxo- _
1,2,3,5~-tetrahydro~4,1-benzoxazepine-3-propionic acid
(1) 4’'-Methoxy-2-(5-oxotetrahydrofuran-2-carbonyl)amino
benzophenone '

In substantially the same manner as in Example 8
(L), 8 g of 2-amino-4‘-methoxybenzophenone was allowed
to react with 5-oxotetrahydrofuran-2-carbonyl chloride
to give 12 g of 4'-methoxy-2-(5-oxotetrahydrofuran-2-
carbonyl )aminobenzophenone as an oily product.

Neat -1

IRv ~~“cm ~ : 1780, 1685, 1625(C=0)

'H-NMR spectrum (200MHz,CDCl;) § : 2.3-2.8(4H,m),
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3.89(3H,s), 4.9-5.05(1H,m), 6.9-7.85(7H,m), 8.5-
8.6(1H,m), 11.2(1H,br)
(2) 2-[N-benzyl-N-(5-oxotetrahydrofuran-2-
carbonyl) Jamino-4’-methoxybenzophenone

In substantially the same manner as in Example 8
(2), 12 g of 4’-methoxy-2-(5-oxotetrahydrofuran-2-
carbonyl) aminobenzophenone obtained in (1) was allowed
to react with benzyl bromide to give 13.2 g of 2[N-
benzyl-N-(5-oxotetrahydrofuran-~2-carbonyl) ]amino-4'-
methoxybenzo-phenone as prisms, m.p. 137°C-138°C

KBr_ -1

IRv -tcm™© & 1775, 1660, 1645(C=0)

Elemental Analysis for C,H,3NOs:

Calcd.: C 72.71; H 5.40; N 3.26

Found : C 72.98; H 5.46; N 3.22
(3) 2-[N-bénzyl-N—(4-ethoxycarbonyl-Z—hydroxy)butyryl]
amino-4'-methoxybenzophenone

13.0 g of 2-[N-benzyl-N-(5-oxotetrahydrofuran-2-
carbonyl) Jamino-4‘-methoxybenzophenone obtained in (2)
was subjected to substantially the same reaction as in
Example 8 (3) to give 10.5 g of 2-[N-benzyl-N-(4-
ethoxycarbonyl-2-~-hydroxy)butyryl jamino-4’-
methoxybenzophenone as an oily product.
1RvIS2Een™t ; 1730, 1650(c=0)
H-NMR spectrum (200MHz,CDCl,) § : 1.1-1.35(3H,m), 1.7-
2.1(2H,m), 2.2-2.55(2H,m), 3.88(3H,s), 3.9-4.3(3HE,m),
4.52(1H,d,J=14.4Hz), 4.99(1H,d,J=14.4Hz), 6.8~
7.9(13H,m) '

(4) 2-[N-benzyl-N-(4-ethoxycarbonyl-2-
methanesulfonyloxy)butyryl jamino-4’-methoxybenzophenone
 In substantially the same manner as in Example 8

(4), 10.5 g of 2-[N-benzyl-N-(4-ethoxycarbonyl-2-
hydroxy)

butyryllamino-4’-methoxybenzophenone was allowed to
react with methanesulfonyl chloride to give 8.5 g of 2~
[N-benzyl-N-(4-ethoxycarbonyl-2- '

methanesulfonyloxy)butyryl]amlno 4' -methoxybenzophenone
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TRVt~ 1730, 1670, 1660(C=0)

H-gﬁgispectrum (200MHz,CDCLl;) § ¢ 1.1-1.3(3H,m), 2.0-
2.6(4H,m), 3.14+3.38(3H,each s), 3.89+3.91(3H,each s),
3.9-4.6(3H,m), 4.9-5.65(2H,m), 6.8-7.9(13H,m)
(5) Ethyl ester of cis-l-benzyl-5-(4-methoxyphenyl-2-
oxo-1,2,3,5-tetrahydro-4,1l-benzoxazepine-3-propionic
acid and ethyl ester of trans-l-benzyl-5-(4-
methoxyphenyl)-2-oxo-1,2,3 5-tetrahydro—4,1—-
benzoxazepine-3-propionic acid

8.5 g of 2-[N-benzyl-N-(4-ethoxycarbonyl-2-
methanesulfonyloxy)butyryl]amino-4’-methoxybenzophenone
obtained in (4) was subjected to substantially the same
reaction as in Example 8 (5) to give a mixture product,
which was purified by means of a silica gel column
chromatography to give, as the first fraction, 2.0 g of
ethyl ester of cis-l-benzyl-5-(4-methoxyphenyl)}-2-oxo-
1,2,3,5-tetrahydro~-4,l-benzoxazepine-3-propionic acid
as needles, m.p. 95-96°C.

KBr -1

IRvmaxcm : 1730, 1670(C=0)

Elemental Analysis for C,gH,oNOs:

Calcd.: C 73.18; H 6.36; N 3.05

Found : C 73.09; H 6.42; N 3.19

As the second fraction, 0.88 g of ethyl ester of
trans-l-benzyl-s-(4-methoxypheﬁyl)-2-oxo-l,2,3,5-tetra-
hydro-4,1-benzoxazepine-3-propionic acid was obtained
as an oily product.

rv®2ten~1 . 1730, 1670(c=0)

H-éﬁg:spectrum (200MHz,CDC1;) 8 : 1.17(3H,t,J=7.1lHz),
2.1-2.4(2H,m), 2.47(2H,t,J=7.1Hz), 3.82(1H,s), 3.95-
4.2(3H,m), 4.87(1H,d,J=14.6Hz), 5.42(1H,s),
6.58(1H,d,J=7.2Hz), 6.8-7.5(12H,m)

Example 12

Methyl ester of l-benzyl-2-oxo-S5-phenyl-1l,2,3,5-
tetrahydro-4,l-benzoxazepine-3-propionic acid
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(1) 2-[{N-benzyl-N-(2~chloro-4-
methoxycarbonyl jbutyryl Jaminobenzophenone

A mixture of 7.6 g of 2-chloro-4-methoxycarbonyl
valeric acid, 9.2 ml of thionyl chloride and 30 ml of
toluene was stirred for 30 minutes at 80°C, followed by
distilling off the solvent under reduced pressure to
leave.2—chloro-4-methoxycarbonyl butyryl chloride. A
mixture of this compound, 5.0 g of 2~
benzylaminobenzophenone, 100 ml of ethyl acetate and
100 ml of a saturated aqueous solution of sodlum
hydrogencarbonate was stirred for 30 mlnutes -at room
temperature. The ethyl acetate layer was washed with
water and dried over anhydrous magnesium sulfate, then
the solvent was distilled off under reduced pressure.
The residue was purified by means of a silica gel
column chromatography (eluent, hexane : ethyl acetate =
5:1) to give 1.2 g of 2-[N-benzyl-N~(2-chloro~4-methoxy
carbonyl )butyryl]aminobenzophenone as an oily product.

1rvN®aten~l 1735, 1655(c=0)

max

Mass spectrum (m/e) : 449 (M)

'H-NMR spectrum (200MHz,CDCl;) § : 2.3-2.8(4H,m),
3.62(3H,s), 4.2-4.3(1H,m), 4.53(1H,d,J=14.4Hz),
4.92(1H,d,J=14.4Hz), 6.9-7.75(14H,m)

(2) 2-[N-benzyl-N-(2-chloro-4-methoxycarbonyl )butyryl]
aminodiphenyl methanol

(Method A] In 30 ml of methanol was dissolved 1.2 g of
2-[N-benzyl-N-(2-chloro-4-methoxycarbonyl)butyryljamino
benzophenone. To the solution was added, under ice-
cooling, 0.135 g of sodium borohydride. The mixture
was stirred for 30 minutes at room temperature, then
the solvent was distilled off under reduced pressure.
To the residue was added 100 ml of 1IN hydrochloric acid
to make the solution acid, which was subjected to
extraction with 100 ml of ethyl acetate. The ethyl
acetate layer was washed with an aqueous solution of
sodium hydrogencarbonate and dried over anhydrous
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magnesium sulfate, then the solvent was distilled off.
The residue was purified by means of a silica gel
column chromatography (eluent, hexane : ethyl acetate =
2:1) to give 1.1 g of 2-[N-benzyl-N-({2-chloro-4-
methoxycarbonyl) butyryl]aminodiphenyl methanol.

Neat -1

IRv_~-“cm - : 3430(OH), 1735, 1660(C=0)

'H-NMR spectrum (200MHz,CDCl;) § : 1.95-2.65(4K,m),

© 3.2-4.4(6H,m), 5.1-5.5(1H,m), 5.75-6.15(1H,m), 6.5-

7.85(14H,m)
[Method B]

A mixture of 6.2 g of 2-chloro-4-methoxycarbonyl
valeric acid and 12.6 ml of thionyl chloride was
refluxed for 30 minutes, then the solvent was distilled

. off under reduced pressure to leave 2-chloro-4-

methoxycarbonyl butyryl chloride. A mixture of this
product, 5.0 g of 2-benzylaminodiphenyl methanol, 100
ml of ethyl acetate and 100 ml of a saturated agqueous
solution of sodium hydrogencarbonate was stirred for
one hour at room temperature. The ethyl acetate layer
was washed with water and dried overx anhydrous'
magnesium sulfate. then the solvent was distilled off-
under reduced pressure. The residue was purified by
means of a silica gel column chromatography (eluent,
hexane : ethyl acetate = 2:1) to'give 5.3 g of 2-[N~
benzyl-N~-(2-chloro-4-methoxycarbonyl)butyryllamino-
diphenyl methanol as an oily product.
(3) Methyl ester of cis-1l-benzyl-2-oxo-5-phenyl-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-propionic acid
and methyl ester of trans-l-benzyl-2-oxo-5-phenyl-
1,2,3,5~-tetrahydro-4,1-benzoxazepine-3-propionic acid
In 20 ml of tetrahydrofuran was dissolved 1.1 g of
2-[N-benzyl-N-(2~chloro-4-
methoxycarbonyl)butyryl Jaminodiphenyl methanol. To the
solution was added 107 mg of sodium hydride (60% in
oil), and the mixture was stirred for one hour at room
temperature. To the reaction mixture was added 50 ml
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of 1N hydrochloric acid to make the solution acid,
which was subjected to extraction with 100 ml of ethyl
acetate. The ethyl acetate layer was washed with an
aqueous solution of sodium hydrogencarbonate and dried
over anhydrous magnesium sulfate, then the solvent was
distilled off under reduced pressure. The residue was
purified by means of a silica gel column chromatography
(eluent, hexane : ethyl acetate = 5:1). From the first
fraction, 0.4 g of methyl ester of cis~l-benzyl-2-oxo-
5-phenyl-1,2,3,5-tetrahydro-4, 1-benzoxazep1ne—3-

propionic acid as plates, m.p. 134-136°C

IRvi®Zen™t  : 1740, 1670(C=0)

max
Elemental Analysis for C,sH,sNO,:

Calcd.: C 75.16; H 6.06; N 3.37

Found : C 74.74; H 5.97; N 3.38

From the second fraction, 0.18 g of of methyl
ester of trans-l-benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4,l-~benzoxazepine- 3-propionic acid was
obtained as needles, m.p. 116-118°C.
IRVEBIen™t  : 1740, 1670(C=0)
Elemental Analysis for C,sH,sNO,:

Calcd.: C 75.16; H 6.06; N 3.73

Found : C 75.22; H 5.94; N 3.58
Example 13
Cis-l-benzyl-2-oxo-5-phenyl-1,2,3,5~tetrahydro-4,1~-
benzoxazepine-3-propionic acid

In 20 ml of methanol was dissolved 0.5 g of ethyl
ester of cis-l-benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-propionic acid obtained
in Example 8. To the solution was added 7 ml of 1N
sodium hydroxide, and the mixture was stirred for 30
minutes at room temperature. The reaction mixture was
acidified with 100 ml of 1N hydrochloric acid, which
was subjected to extraction with 150 ml of ethyl
acetate. The ethyl acetate layer was washed with water

and dried over anhydrous magnesium sulfate. Then the
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solvent was distilled off under reduced pressure to
leave 0.46 g of cis-l-benzyl-2-oxo-5-phenyl-~1,2,3,5-
tetrahydro-4,1l-benzoxazepine-3-propionic acid as.
plates, m.p. 112-114°C.

KBr__ -1

IRV cm ~ 1710, 1670(C=0)

Elemental Analysis for C,sHp,;NO,:

Calcd.: C 74.80; H 5.77; N 3.49

Found : C 74.52; H 5.85; N 4.42
Example 14
Trans-l-benzyl-~2-oxo~-5-phenyl-1,2,3 S—tetrahydro -4,1-~
benzoxazeplne-3-proplon1c acid .

In substantially the same manner as in Example 13,
1.0 g of ethyl ester of trans-l-benzyl-2-oxo-5-phenyl-~
1,2;3,5-tetrahydro-4,l-benzoxazepine-3-propionic acid
obtained in Example 8 was subjected to hydrolysis to
give 0.81 g of trans-l-benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4,l-benzoxazepine~3-propionic acid as
plates, m.p. 148-150°C.

KBr -1 '
IRvmaxcm : 1735, 1650(C=0)

Elemental Analysis for C,H,,NO,:

Calcd.: C 74.80; H 5.77; N 3.49

Found : C 74.66; H 5.78; N 3.55

In substantially the same manner as above, 0.9 g
of methyl ester of trans-l-benzyl-2-oxo-5-phenyl-
1,2,3,5~tetrahydro-4,1l-benzoxazepine-3-propionic acid
obtained in Example 12 was subjected to hydrolysis to
give 0.86 g of trans-l-benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4, l1-benzoxazepine-3-propionic acid.
Example 15
Cis-l-benzyl-7-chloro-~5-(2-chlorophenyl)-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-propionic acid

In substantially the same manner as in Example 13,
3.1 g of ethyl ester of cis-l-benzyl-~7-chloro-5-(2-
chlorophenyl)-2-ox0-1,2,3,5-tetrahydro~4,1~
benzoxazepine-3-propionic acid obtained in Example 9
was subjected to hydrolysis to give 2.9 g of cis-1-
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benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-1,2,3,5~
tetrahydro-4,l-benzoxazepine-3-propionic acid as
prisms, m.p. 135-137°C.

KBr -1 ;
IRV maxcm : 1725, 1640(C=0)

Elemental Analysis for C,sH, Cl,NO,;:

Calcd.: C 63.84; H 4.50; N 2.98

Found : C 64.02; H 4.76; N 2.88
Example 16
Trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo~
1,2,3,S-tetrahydro-4,lfbenzoxazepine-B-prop;éhic acid

In substantially the same manner as in Ekample 13,
2.7 g of ethyl ester of trans-l-benzyl-7-chloro-~5-(2-
chlorophenyl)-2-oxo-1,2,3,5~tetrahydro-4,1-
benzoxazepine-3-propionic acid obtained in Example 9
was subjected to hydrolysis'to give zgé g trans-1l-
benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-1,2,3,5~
tetrahydro-4,l-benzoxazepine-3-propionic acid as
prisms, m.p. 192-194°C.

KBr -1

IRV - xC® s 1730, 1640(C=0)

Elemental Analys:.s for C,sH,; C1,NO,:

Calcd.: C 63.84; H 4.50; N 2.98
Found : C 63.99; H 4.57; N 2.92
Example 17

7-Chloro-5-(2-chlorophenyl)-l-methyl-2-ox0-1,2,3,5~
tetrahydro-4,l-benzoxazepine-3-propionic acid

In substantially the same manner as in Example 13
4.1 g of ethyl ester of 7-chloro-5-~(2-chlorophenyl)-1-
methyl-z-oxo-l,2,3,5;tetrahydro-4,1—benzoxazepine43-
propionic acid obtained in Example 10 was subjected to
hydrolysis to give 3.7 g of 7-chloro-5-(2-
chlorophenyl)-l-methyl-z—oxo-l,z,3,5—tétrahydro-4,1-
benzoxazepine-3-propionic acid as an oily product of
the mixture of cis- and trans-compounds (1l:1).

Neat -1
IRvmax cm : 1795, 1670(C=0)

H-NMR spectrum (200MHz,CDCl,;) & : 2.0-2.4(4H,m), 2.45-
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2.7(4H,m), 3.14(3H,s), 3.50(3H,s), 4.00(1H,dd,Jd=7.2 x
S.4Hz), 4.35(1H,t,J=6.7Hz), 5.99(1H,s), 6.16(1H,s),
6.50(1H,d,J=2.2Hz), 7.0-7.81(13H,m)
Example 18
Cis-l-benzyl-5-(4-methoxyphenyl)-2~0x0-~1,2,3,5~-
tetrahydro-4,l-benzoxazepine~3-propionic acid

In substantially the same manner as in Example 13
1.7 g of ethyl ester of cis- 1—benzyl-5 (4~
methoxyphenyl)-2- oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-propionic acid obtained in Example 11
was subjected to hydrolysis to give 1.5 g of cis-1-
benzyl-s—(4-methoxyphenyl)-2-oxo-1,2,3,5-tetrahy&ro—
4 ,l~-benzoxazepine-3-propionic acid as prisms, m.p.
107°C-109°C.

IRVEEEem™!  ; 1715, 1670(C=0)

max
Elemental Analysis for C,H,sNOs:

Calcd.: C 72.37; H 5.84; N 3.25

Found : C 72.26; H 5.90; N 3.10
Example 19
Trans-l-benzyl-5~(4-methoxyphenyl)-2-ox0-1,2,3,5~
tetrahydro-4,l-benzoxazepine-3~propionic acid

In substantially the same manner as in Example 13
0.85 g of ethyl ester of trans—l-benzyl-s—(4-
methoxyphenyl)-2—6xo—l,2,3,5-tetrahydro-4,l-
benzoxazepine-3-propionic acid was subjected to
hydrolysis to give 0.78 g of trans-l-benzyl-5-(4-
methoxyphenyl )-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-propionic acid as an oily product.

IrRvI®@ten~l 31710, 1670(C=0)

lH—éﬁg:spectrum (200MHz,CDCl;) & = 2.05-2.35(2H,m),
2.52(2H,t,J=7.1Hz), 3.81(1H,s), 4.00(1H,dd,J=7.3 x
5.7Hz), 4.39(1H,d,J=14.4Hz), 5.40(1H,s),
5.49(1H,d,J=14.4Hz), 6.57(1H,d,J=7.2Hz), 6.8-7.5(12H,m)
Example 20.

Trans-l-benzyl-3- (3-hydroxypropyl) -5-phenyl-1,5-
dihydro-4,l-benzoxazepine-2(3H)-one
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The mixture of 0.4 g of methyl ester of trans-1-
benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-propionic acid obtained in Example 12,
0.16 g of sodium borohydride and 0.16 g of lithium
chloride in 15 ml of tetrahydrofuran were stirred for

10 minutes at room temperature. To the resultant was

added 30 ml of ethanol, which was stirred for 2 hours
at 60°C. To the reaction mixture were added 100 ml of:
1IN hydrochloric acid and 150 ml of ethyl acetate. The
ethyl acetate layer was washed with an agueous solution
of sodium hydrogencarbonate, which was dried over
anhydrous magnesium sulfate, then the solvent was
distilled off under reduced pressure. The residue was
purified by means of a silica gel column chromatography
(eluent, hexane : ethyl acetate = 2: 1) to give 0.19 g
of trans-l-benzyl ~3- (3-hydroxypropy1) 5-phenyl-1,5-
dihydro-4,l-benzoxazepin-~2(3H)-one as needles, m.p. 59-
62°C. ‘

KBr -1 -
IRV o SR : 1645 (C=0)

Elemental Analysis for C,sH,sNO;:

Calcd.: C 77.49; H 6.50; N 3.61

Found : C 77.12; H 6.44; N 3.87
Example 21
Cis-l-benzyl¥3-(3-3-hydroxypropyl)—5-phenylél,5-'
dihydro-4,l-benzoxazepin-2(3H)-one

In substantially the same manner as in Example 20,
0.23 g of methyl ester of cis-l-benzyl-2-oxo-5-phenyl-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionic acid
obtained in Example 12 was subjected to reduction to
give 0.09 g of cis-l-benzyl-B-(3-hydroxypropyl)-5-
phenyl-1,5-dihydro-4,1-bezoxazepin-2(3H)-one as
needles, m.p. 94-95°C.

KBr_ -1

IRv - Cm : 1675, 1660(C=0)

Elemental Analysis for C,sH,sNO,:

Calcd.: C 77.49; H 6.50; N 3.61
Found € 77,445 B 6.3 N 3.7 |||||||\\|||||\|||\|\||||

is Sheet Has Been Replaced
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Example 22
N-{cis-1l-benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-propionyl)aminocethanol

In S ml of N,N-dimethylformamide were dlssolved
0.3 g of cis-1-benzyl-2-oxo-5~-phenyl-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-propionic acid obtained
in Example 13 and 0.054 ml of ethanolamine. To the
solution were added, under ice-cooling, 0.17 g of
diethyl phosphorocyanidate and 0.14 ml of
triethylamine. The mixture was stirred for 30 minutes
at room temperature, to which was added 100 ml of
water. The mixture was subjected to extraction with
ethyl acetate (100 ml x 2). The ethyl acetate layer
was washed with 1N hydrochloric acid and an agueous
solution of sodium hydrogencarbonate, successively,
which was then dried over énhydrous mégnesium sulfate.

‘The solvent was distilled off under reduced pressure.

The residue was purified by means of a silica gel
column chromatography (eluent, hexane: methylene
chloride:ethanol=5:5:1) to give 0.28 g of N-(cis-1~
benzyl-2-0x0~5-phenyl-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-propionyl )aminoethanol
as needles, m.p. 117-119°C.

IRviBLem b : 1670, 1640(C=0) S—

Elemental Analysis for C,;;H;sN,0,.0.5H,0: This Sheet Has Been Replaced
SLTUST VRV i
Found ¢ C 71.29; H 6.47; N 5.98

Example 23

N-(trans-l-benzyl-2-oxo-~5-phenyl-1,2,3,5-tetrahydro-

4,1-benzoxazepine-3-propionyl)aminoehanol

In substantially:the same manner as in- Example 22
0.25 g of trans-l-benzyl-2-oxo-5-phenyl-1,2,3,5~
tetrahydro-4,l-benzoxazepine-3-propionic acid obtained
in Example 14 was subjected to condensation with
ethanolamine to give 0.20 g of N-(traﬁs—l-benzyl-zéoxo-
5-phenyl-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
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propionyl)aminoethanol
as plates, m.p. 125°C-127°C.

KBr_ -1
IRvmaxcm : 1675, 1645(C=0)

Elemental Analysis for C,;H;gN,0,:

Calcd.: C 72.95; H 6.35; N 6.30
Found : C 72.70; H 6.36; N 6.19

*e

Example 24 .
Methyl ester of N-(cis—l-benzyl-2-oxo-5-phenyl-1,2,3,5;
tetrahydro-4,l-benzoxazepine-3-propionyl)-L-~tryptophane

In 10 ml of N,N-~dimethylformamide were dissolved
0.35 g of cis-1l-benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3~propionic acid obtained
in Example 13 and 0.23 g of L-tryptophane methyl ester
hydrochloride. To the solution were added, under ice-~
coolihg, 0.15 g of diethyl phosphorocyanidate and 0.24
ml of triethylamine. The mixture was stirred for 30
minutes at room temperature, which was subjected to
extraction with the addition of 100 ml of water and 100
ml of ethyl acetate. The ethyl acetate layer was
washed with 1N hydrochloric acid and an agueous
solution of sodium hydrogencarbonate, successively,
which was then dried over anhydrous magnesium sulfate.
The solvent was distilled off, and the residue was
purified by means of a silica gel column chromatography
(eluent, hexane:ethyl acetate = 1:1) to give 0.50 g of
methyl ester of N-(cis-l-benzyl-2-oxo-5-phenyl-1,2,3,5~
tetrahydro-4,1l-benzoxazepine-3-propionyl)-L-tryptophane
as an oily product.

trRv¥®2tcn~L . 1740, 1665(C=0)

H—Sﬁglspectrum (200MHz,CDC1,) § : 2.15-2.5(4H,m),
3.27(2H,t,J=4.7Hz), 3.62+3.63(3H,each s),
3.71(1H,d,J=16.0Hz), 4.15-4.3(1H,m),
4.68(1H,d,J=16.0Hz), 4.8-5.0(1H,m), 5.85(1H,s), 6.15-
6.35(1H,m), 6.9-7.6(19H,m), 8.13(1H,br)

Example 25

N~-(cis-l~-benzyl-2-oxo-5-phenyl-1,2,3,5~tetrahydro-4,1-
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benzoxazepine-3-propionyl)~L~tryptophane

In 10 ml of methanocl was dissolved 0.5 g of methyl
ester of N-(cis-l-benzyl-2~-oxo-S-phenyl-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-propionyl)-L-tryptophane
obtained in Example 24. To the solution was added 5 ml
of 1N sodium hydroxide, and the mixture was stirred for
one hour at room temperature. The reaction mixture was
made acid by the addition of 100 ml of 1N hydrochloric-
acid, which was subjected to extraction with 100 ml of
ethyl acetate. The ethyl acetate layer was washed with
water and dried over anhydrous magnesium sulfate. The
solvent was then distilled off under reduced preésure
to give 0.24 g of N-(cis-l-benzyl-2-oxo-5-phenyl-
1,2,3,5-tetrahydro-4,1- benzoxazepine-3-propionyl)-L-
tryptophane as a powdery product.

IRvEBZcn~l 1730, 1660(C=0)

max
Elemental Analysis for C,;H;3N;0s

Calcd.: C 73.58; H 5.66; N 7.15

Found : C 73.56; H 6.07; N 6.79
Example 26
Methyl ester of N-(trans-l-benzyl-2-oxo~5-phenyl-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-propionyl)-L~
tryptophane

In substantially the same manner as in Example 24,

' 0.2 g of trans-l-benzyl-2-oxo-5-phenyl-1,2,3,5-

tetrahydro-4,1-benzoxazepine-3-propionic acid obtained
in Example 14 was subjected to condensation with L-
tryptophane methyl ester hydrochloride to give 0.28 g
of methyl ester of N-(trans-l-benzyl-2-oxo-5-phenyl-
1,2,3,5-tetrahydro-4,1-bénzoxazepine-3-propionyl)-L-
tryptophane as an oily product.

TRVt~ . 1740,1670(C=0)

max

H-NMR spectrum (200MHz,CDCl;) & : 2.1-2.4(4H,m), 3.15-
3.3(2H,m), 3.6-3.7(3H,m), 3.95-4.15(1H,m), 4.8-
5.0(2H,m), 5.45(1H,s), 5.49(1H,d,J=14.2Hz), 6.05~

6.2(1H,m), 6.45-6.6(1H,m), 6.9-7.6(18H,m), 8.03(1H,br)
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N-(trans-l-benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro-
4,l1-benzoxazepine-3-propionyl)-L-tryptophane

In substantially the same manner as in Example 25,
0.28 g of methyl ester of N-(trans-l-benzyl-2-oxo-5-
phenyl-1,2,3,5-tetrahydro~4,1l-benzoxazepine-3-
propionyl)-L-tryptophane obtained in Example 26 was
subjected to hydrolysis to give 0.24 g of N-(trans-1-
benzyl-2-oxo-5~phenyl-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-propionyl)-L-tryptophane as a powdery
product. B

IRvESEem™l . 1 1730, 1660(C=0)

Ele::‘\g;!ltal Analysis for C;sH;3N;05.0.4H;0:

Calcd.: C 72.69; H 5.73; N 7.06.

Found : C 72.82; H 5.84; N 6.79
Example 28
Methyl ester of N-[transFl~bénzyl—7-chloro-s—(2-chloro-
phenyl)-2-0x0-1,2,3,5~tetrahydro-4,l-benzoxazepine~3-
propionyl]-L-tryptophane .

In substantially the same manner as in Example 24,
0.3 g of trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-
oxo-1,2,3,5~tetrahydro-4,l-benzoxazepine~2-propionic
acid obtained in Example 16 was subjected to
condensation with L-tryptophane methyl ester
hydrochloride to give 0.41 g of methyl ester of N-
[trans-1l-benzyl~7-chloro-5-(2-chlorophenyl)~-2-oxo-
1,2,3,5~-tetrahydro-4, 1—benzoxazeplne-3-proplonyl]-L—
tryptophane as an oily product.

1rRv®2ton~L . 1735, 1660(c=0)

lH-gﬁgfspectrum (200MHz,CDC1,;) § : 2.1-2.45(4H,m), 3.2-
3.35(2H,m), 3.64+3.66(3H,each s), 3.95-4.15(1H,m),
4.65-4.8(1H,m), 4.8-5.0(1H,m), 5.5-5.65(1lH,m),
5.76(1H,s), 6.0-6.2(1H,m), 6.35-6.45(1H,m), 6.9~
7.7(16H,m), 8.16(1H,br)

Example 29

N-[trans-l-benzyl-7-chloro-5-(2~-chlorophenyl)-2-oxo-~
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1,2,3,5-tetréhydro-4,1-benzoxazepine-3-propionyl]-L-
tryptophane

In substantially the same manner as in Example 25,
methyl ester of N-[trans-l-benzyl-7-chloro-5-(2-chloro-
phenyl)-2-oxo-1,2,3,5-tetrahydro-4,l1-benzoxazepine-~3-
propionyl]-L-tryptophane (0.41 g) obtained in Example
28 was subjected to hydrolysis to give 0.31 g of N-
[trans-l-benzyl-7-chloro-5-~(2-chlorophenyl)-2-oxo-
1,2,3,S-tetrahydro-4,1-benzoxazepine-3-propionyl]-L-
tryptophane as a powdery product.

KBr -1
IRvmaxcm : 1730, 1660(C=0)

Elemental Analysis for C,zH; Cl,N;05:

Calecd.: C 65.86; H 4.76; N 6.40
Found : C 66.13; H 5.02; N 6.24.-
Example 30

Ethyl ester of Nr[trans—1-benzyl—7-chlofo-5-(2-chloro—
phenyl)~-2-ox0-1,2,3,5~-tetrahydro-4,1-benzoxazepine-3-
propionyl]-D-tryptophane

In substantially the same manner as in Example 24,
0.3 g of trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-
oxo-1,2,3,5-tetrahydro~4,l-benzoxazepine-3~propionic
acid obtained in Example 16 was subjected to
condensation with D-tryptophane ethyl ester
hydrochloride to give 0.43 g of ethyl ester of N-
[trans-1l-benzyl-7-chloro-5-(2-chloro-
phenyl)-2-0x0-1,2,3,5~tetrahydro~4,l-benzoxazepine-3~
propionyl]-D-tryptophane as an oily product. |

trRv¥®3tcn~l : 1730, 1665(C=0)

1H—§§::spectrum (200MHz,CDC1l,) & : 1.1-1.3(3H,m), 2.1~
2.45(4H,m), 3.2-3.35(2H,m), 3.95-4.2(3H,m), 4.65-
4,8(1H,m), 4.8-5.0(1H,m), .5.5-5.65(1H,m), 5.76(1H,s),
6.0-6.2(1H,m), 6.35-6.45(1H,m), 6.9-7.7(16H,m),
8.13(1H,bx)

Example 31
N—[trans-l-benzyl-?-chloro—s-(2-chlorophenyl)-2-ox6—
1,2,3,5-tetrahydro-4,l-benzoxazepine-3~propionyl}-D-
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In substantially the same manner as in Example 25,
0.43 g of ethyl ester of N-[trans-l-benzyl-7-chloro-5-
(2-chlorophenyl)-2-oxo0-1,2,3,5~tetrahydro-4,1~
benzoxazepine-~3-propionyl]j-D-tryptophane obtained in
Example 30 was subjected to hydrolysis to give 0.38 g
of N-[{trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionyl]-D-
tryptophane as a powdery product.

IRViSZem~l 1725, 1660(C=0)

Elegzital Analysis for CjgH; Cl,N,0s:

Calcd.: C 65.86; H 4.76; N 6.40

Found : C 65.90; H 5.15; N 6.03
Example 32
Methyl ester of N-[trans-7-chloro-5-(2+«chlorophenyl)-1-
methyl-2-oxo-1,2,3,5~tetrahydro-4,l-benzoxazepine-3-
ylacetyl]~-L~tryptophane

To a mixture of 0.6 g of trans-7-chloro-5-(2-
chlorophenyl)~-1l-methyl-2-o0xo0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid obtained in Reference
Example 4, 0.42 g of tryptophane methyl ester
hydrochloride and 10 ml of dimethylformamide was added,
while stirring under ice-cooling, 0.3 g of diethyl
phosphérocyanidate. To the resultant was then added
0.55 ml of triethylamine. The reaction mixture was
stirred for 40 minutes at room temperature, which was
poured into ice-water, followed by subjecting the
mixture to extraction with ethyl acetate. The orxganic
layer was washed with a dilute aquecus solution of
potassium hydrogensulfate, an agqueous solution of
sodium hydrogencarbonate and water, successively, dried
and concentrated under reduced pressure. The
concentrate was purified by means of a silica gel
column chromatography (eluent, hexane : ethyl acetate =
1:1 to 1:3). From the first fraction of the eluate,
0.33 g of methyl ester of N-{trans-~7-chloro-5-(2-

tryptophane
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chlorophenyl)-1-
methyl-2-0x0-1,2,3,5~tetrahydro-4,l1-benzoxazepin-3-yl
acetyl]tryptophane of a crystalline form was obtained,
m.p. 236°C-237°C.
Elemental Analysis for C;.H;;Cl,N;Os:

Calcd.: C 62.08; H 4.69; N 7.24

Found : C 61.82; H 4.71; N 6.95

From the subsequent fraction of the eluate, 0.28 g
of the steric isomer of the above compound was
obtained, m.p. 159°C-160°C. |
Elemental Analysis for C,;yH,;C1,N;0s:

Calcd.: C 62.08; H 4.69; N 7.24

Found : C 61.94; H 4.50; N 6.96
Example 33

In substantially the same manner aé in Example 32,
compounds shown in Table 24 through Table 28 were

obtained by using the compbunds in Reference Example 5
and Example 2.

This Sheet Has Been Replaced
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Table 24

" Elemental Analysis (Found)

compd. R, R m.p. Formula
No. - (c) C H N
l c @ "NHCH:C(X)C:H; ) ]53"'] 55 CgaHgsCl gN305 62- ] 1 4.84 5. ]7
- H . . .
2 \= | (62.05) (4.65) (4.98)
2 LNH(CH, ) ,COOC,Hg 130-131  C,oH;oCl,N,05 |[62.71 5.08  5.04
'3“2‘@ | 20ilapLl iV
(63.00) (5.03) (4.99)
| .| Trp-OMe
31 -, D @ MOTPROUS ooy C1,NgOs | 64.10 493 6.23
cn, N B H,0  [(64.32) (4.78) (6.07)
_un-c':n-c00H5 ' o "
4 —c“2_® Trp-OMe 8!!10?1):).19_1_18 Cga}‘la .ClgNgOs 63.67 4,97 6.19
solid . J5/4H,0  |(63.94) (4.84) (5.90)
5 ] D-Trp+OMe~  amorphous CygHg,Cl,N,04 60.10 4.88  6.78
-, solid
L1 .1/2C,H,0,+1/2H,0(60.11) (4.89) (6.69)

- 201 -
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Table 25

Elemental Analysis (Found)

compd. R, R n. p. Formula
No. (C) C H N
6 D-Trp+OMe |amorphous | CggHa,Cl;N405 60.53 14.84;' 6.83
-, solid | .1/2C,He0,1/4M,0 |(60.44) (4.85) (6.83)
Phe+OEL
O P Q aorphous | Cy gl C1oH,05 66.09 5.15 4.4
2= o, solid  s1/H,0 |(66.10) (5.15) " (4.17)
-tle-Cll--COOCzH5
8 ~ct, ) Phe.OEt | 8u0rphous | G, gHy,CL,N,05 66.09 5.15  4.41
2 solid /6,0 |(66.20) (5.15) (4.17)
9 —en _@ D-Phe-OMe |amorphous | G, H,,C1,N,0 65.65 4.94  4.50
2 solid | L1/6H,0 |(65.62) (5.17) (4.51)]
to | _@ D-Phe-OMe | amorphous | C HqoCl,N,0s. | 65.65 494  4.50
2= solid A1/4H,0  |(65.48) (5.22) (4.31)

- €01 -
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Table 26
compd, R, R m. p. Formula El'emental Analysis (Foum;)
No. (C) ¢ 1 N_
| e, Q 164-165 | CyllysC1,N,05 | 66.08 - 5.17  4.40
2\= CHy . 1/411,0 |(66.18) (5.44) (h.13)
-N—CHZCOOEt ]
12 “pengcoons_ [anorphous| C;,laoCl,N 04 | 6210 5.35  5.87
Gty solid- -2.5H1,0 |(62.32) (5.18) (5.63)
..CHZ.Q " 20 |( ) )
i

13 ~C4 s “NIICH,CO0C,H, | 175-176 | Cyally,C1,N,0 | 57.63  5.05 .  5.8%
I T L - (57.29) (4.94)  (5.90)
| 4 -(Cll,)uCl(a —NHCH,COOC,“g 160-161 an"a,;CIgN205 61.20 6.24 5.10
. | ~ 7 |61.47) (6.23) (5.39)

1 5 | ~Cil,CH(CH,), | -NICH,COOC,Hy | 168-170 | C,5H,,Cl,N,05 | 59.18 5.56 ~ 5.52
(58.97) (5.65) (5.40)

16 _O "N"C"gCOOCgHb 206"207 Czﬁl[gaC12N205 60.12 5.43 5.39
' _ - (60.02) "(5.51) (5.03)

l 7 ‘—@ "'N"C"gCOOC,H,; 1615"]65 C2u"24C12N20“ 58'..77 15.55 5.27
—CHp (58.79) (4.71) (5.19)

- %0T -
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Table 27

Vi

Compd. R, R, m. p. Formula Elemental Analysis(Found)
No. : (C) C H N
18 ~CH,CH(C,Hs) | -NHCH,COOC,H; || 142-  |CaqHa2Cl,N205 60.56 6.02  5.23
: | 143 (60.80) (6.06) (5.24)
19 “CH,C(CHy)s | —MHCH,CO0C,Hs |174-  |C,,H,,CI.N,0, 59.89 5.80 5.7
| | s | (59.97) (5.91) (5.64)
' - (CH,) ,CH(CH;). - -
20 (CH,). (CHq)-» -NHCH,COOC, H; 174 ConaoC]-zNzos 59.89 5.80 - 5.37
175 (59.69) (5.64) (5.34)
2 1 -‘C“"'CH=C(C“3)2 ”M{C“zcmc:}‘ls 140" CgeHaaClgNaOs 60.]2 Sc 43 S. 39
11 | (60.14) (5.41) (5.31)
2 2 . ~C“,"‘C(CH3)=C“3 "N“CH:MzHﬁ 123— C25H26C12N205 59.4] 5. ]9 5. Sll' '
. | 124 (59.11 (5.12) (5.48)
23 ~CH(CsHs) 2 - | -NHCH,CO0C,H, |128-  [CasHsoClaN,0s 58.37 5.93 5.2
129 «3/6H,0 ~(58.37) (5.85) (5.36)
2 4 "'CH:"CH:CHl —NHC“,COOCgHg 191" Cz g}lg 4.C].2Ng05 57-6] 5.07 5.60
| B “1/2H,0| (57.54) (5.16) (5.58)
25 -ClH,C(Clls)s ~NHCH,CH,COOC M5 | 172~ Ca7l132C12N:05 60. 56 6.02 5.23
o 173 @1e 615 499

- 601 -
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Table 28

Elemental Analysis(Found)

compd, R, Re n p, Formula
No. ' (c) c H N
26 -CllsC(Clls) s Cli2 Ol amorphous Casll3aClaN20¢ 58.10 5. 63 521
] solid (57.179 5. 62 5.37
NHCHCOO0Me
27 ~ClI,C(CHs)s Cll,OH amorphous CaeMlaoCl2N206 58. 10 5.63  5.21
| solid _ (57.91 5. 62 5. 33)
MHCHCOOMe
28 -CII,C(Cly)s | CH;COOMe amorphous | Czalls2ClaN204 58. 03 5.57  4.83
| solid (58.19 5. 64 4.69)
| NHCHCOOHe -
29 -Cl1,C(Clls)s CH(Clls)s Caella «C12N;05 " 61.20 6.24 5.10
190-192 . (61.25. 6. 28 5. 18)
NHCHCOONe

- 90T -
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N-[trans-7-chloro~5-(2-chlorophenyl)- l-methyl -1,2,3,5-
tetrahydro-2-oxo-4,1-benzoxazepine-3-ylacetyl]-L-~
tryptophane

0.2 g of ethyl ester of N-[trans-7-~-chloro-5-(2-
chlorophenyl)-l-methyl-1,2,3,5-tetrahydro-2-oxo-4,1~
benzoxazepin-3-ylacetyl]tryptophane obtained from the
first fraction in Example 32 was dissolved in a mixture
of 8 ml of methanol and 4 ml of tetrahydrofuran. To
the solution were added 200 mg of potassium carbonate
and 5 ml of water, and the mixture was stirred for 3
hours at 60°C. The reaction mixture was concentrated
under reduced pressure. With 1N hydrochloric acid, the
pH of the concentrate was adjusted to 3, followed by
extraction with ethyl acetate. The oréanic layer was.
washed with water and dried, and the sblvent was
distilled off under reduced pressure. The residue was
purified by means of a silica gel column chromatography
(eluent, methylene chloride : methanol : water =
100:15:1) to give 0.13 g of N-[trans—?-chloro-s-(z—
chlorophenyl)~l-methyl-1,2,3,5-tetrahydro-2-oxo-4,1-
benzoxazepin-3~ylacetyl]-L-tryptophane as a colorless
powdery product.

IRvESIcm™'  : 3700-2200(COOH), 1660(CO), 1485, 1250,

1110, 740
‘H-NMR spectrum (200MHz, CDCl,) § : 2.2-3.2(4H,m),
3.24(3H,s,N=-CH;), 4.2(1H,m,C;-H), 4.63(1H,m),
5.73(1H,s,Cs~-H), 6.34(1H,d,Ct-H), 6.6-7.7(10H,m)
Elemental Analysis for C,H,sC1,N;05.1/2 CHs0,.1/2 H,0:

Calcd.: C 60.10; H 4.88; N 6.78

Found : C 60.11; H 4.89; N 6.69

0.2 g of the compoﬁnd subsequently eluted in the
silica gel column chromatography was subjected to
hydrolysis in substantially the same manner as
described above to give 0.11 g of crystals of a steric
isomer, m.p. 165°C -167°C.
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Elemental Analysis for C,H,sC1,N3;05.1/2C,Hg0,.1/2H,0:
Calcd.: C 60.53; H 4.84; N 6.83
_ Found : C 60.44; H 4.88; N 6.83
Example 35
In substantially the same synthetic procedure as

in Example 34, compounds shown in Table 29 through
Table 33 were obtained.
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Table 29

Cl

L,

cl

N
_ !

S T
conpd. R, R, m. p. Formula  Elemental Analysis (Found)
No. . (‘c) : C H N
’ oy | MGCOON 1307133 Croly CLNO, ] 39,78 . B4 5.3
- | +1/2H,0 |(59.81) (4.78) (4.90)
2 e ~-NH(CH,) ,COOH  195-197 CaoHaiCLN,05 61.49 4,59 . 5.31
| (61.24) (4.35) (5.27)
wIPP-OH [ 158-160 . | CqsH,oCL,Ns0s | 64.97  4.60  6.49
3 o, C::Hiﬁi | [a]%8° =-100.3" 1/6H,0 |(64.99) (4.82) (6.14)
-NH~éHECOOH' | .
4 s Tep-Oh | amorphous solid | CasHzoCLiNsO | 65.06 4,70 6.2
| []3 =+120.7" «1/4C,Ha0,)(65.09) (5.08) (6.00)
5 e Y D~Trp-OH 157-158 | CasHyoCl,No05 | 62.78 - 4.81  6.28
[a]2" =497.0° +3/2H,0 |(62.77) (4.58) (6.04)
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Table 30
conmpd. Ry R. ®. p. Formyla Elemental ” Analysis (Found)
_No. «e) C H N
6 -CHZ_Q D-TTP—OH f-l_u(.)—r?hous|§-0-1id CQ5“39011N305 62.78 ll.a] 6.28
: [al" =-122.9° .3/211,0 [(62.51) (4.98) (6.02)
Phe-~Ol 120~ 1 25 c:. 3“3 nCl. gNzOﬁ 6" N 7] 4, 77 b, 57
7 a4 @L‘l"‘ [a]3" =109.2 /20,0 [(64.91) (4.70)  (4.42)
-T'N“‘C"‘C‘ll‘l
8 _C“Z_Q ) Phe-OH . . “9:"22 ' C“H"CIgN,O; 6‘..7' lf-77 4-57
B (13" =+162.0° . 1/21,0 |(64.62) (4.69) (h.41)
9 e, _ D-Phe-OH amorphous | CooMasCl,N,06 | 62.86  4.96  h.4é
2 solid .3/21,0 |(62.71) (4.66) (4.30)
10 s D-Phe-Oll amorphous | Caoll24C1,N,05 | 62.86 4.96  4.44
- -2 ' solid +3/2M,0 [(62.89) (4.72) (4.38)
Q 193-194 Caall,sCl,N,0; | 65.68 4.68  4.64
T ~ci, ) G, (65.81) (4.91) (h.58)
-u-cuécooa

~Nell,cooH amorphous CaqH35CL,N,0; |62.10 5.35 5.87

12 | M olid 2.51,0 1(62.32) (5.18) (5.63
..cuz.@ soli S, .32) (5.18) (5.63)
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‘Table 31

compd, R, R, m. p. Formula l;lemental Analysis (Founcll) )
No. (°C) C H N
13 -C,H; ~NHCH ,COOH 167-168 C, H,,CI,N,05 | 54.79 4.60  6.09
' a N «1/2H,0 |(54.56) (4.57) (6.11)
14 ~(CH,) ¢CH4 ~NHCH , COOH 185-186 C,sH34C1,N,05 | 59.89 5.80 - 5.37
(59.84) (5.73) (5.53)
15 ~CH,CH(CHz), | -NHCH,COOH 233-234 CyaH,,Cl,N,05 | 57.63 5.05  5.84
(57.63) (5.23) (5.66)
~NHCH , COOH 215-216 C,.H,,Cl,N,05 | 58.67 4,92  5.70
16 __4<::] | (58.79) (5.00) (5.96)
.| -NHCH,COOH 182-183 Co.HeoCloN,Og | 57.27  4.01  5.57
17 -cr@-[:;§ (57.28) (4.03) (5.53)
18 ~CH,CH(C,My), | ~NHCH,COOH 110-115 C,5H,4Cl,N,05 | 59.18 5.56  5.52
. (58.32) (5.83) (5.47)
19 -CH,C(CH;)s | -NHCH,COOH 235-236 C, H,oCl,N,05 | 58.43 5.31  5.68
' (58.57) (5.58) (5.60)
20  |(CH,) ,CH(CHs),| ~NHCH,COOH 114-116 C, . H,6Cl,N,04 [ 57.59 5.42 5,58
' «1/2H,0 |(57.24) (5.44) (5.50)
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compd. R R n. p. Formula Elemental Analysis (Found)
No. (°C) c - H N _
21 |FCH,-CH=C(CH,),| -NHCH,COOH 156-147 Cy H,,C1,N,05 | 58.67 4,92  5.70
: . (58.92) (5.05) (5.77)
22 |-CH,~C(CH,)=CH,| ~NHCH,COOH 200-201 - | C,4H,,Cl,N,05 | 57.87 4.65  5.87
r (57.87) (4.56) (6.17)
23 ~CH(C, M) ~NHCH ,COOH 214-215 - | Co,HsoC1,N,05 | 58,43 5.31  5.68
. : (58.56) (5.39) (5.75)
24 ~CH,~CH=CH, | -NHCH,COOH 128~130 C, o HsoCl,N,06 | 55.94 4.48  5.93
«1/21,0 |(56.09) (4.42) (5.87)
25 -Cll;C(CH;)s | ~NHCH,CIl;COON 913- 914 - .| CesllzsClaNa0s 59.18 5.56  5.52
(59.12) (5.73) (5.2 |
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Table 33

compd. R, R, p. m. Formula Elemental Analysis(Found)
No. c) - C H N
26 ~Cll,C(Clls)s C,01 amorphous C2sHl28C13N204 57.37 5.39 5. 35
. | solid ' (57.54 5. 67 5. 22)
NIICHCOOH '
217 ~Cl,C(Cls) s Cli, 0l Casll2sCl2N206 57.317 5.39 5.35
| : 143-146 (7.3 5. 47 5. 34)
NHCHCOOI
28 ~CH,C(Clls) s Clis Ca5H24C12N205 58. 14 5. 66 5. 42
|- 139-141 1/21,0 (58. 36 5.89 5. 55)
NHcHcoon
29 -Cl.C(Clls) s Cit;Cooll Czell25C12N;0, 56. 90 5. 38 4. 83
| 148-150 1/2ClsCOCH, (56.88 ~ 5.66 4.7
NHCUCOOH
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Example 36 :
[Trans-l-benzyl-?-chloro-SF(2-chlorcphenyl)—2—oxo-
1,2;3,5-tetrahydro-4,l-benzoxazepine—3-yl]methylamine
In 5 ml of dimethylformamide was dissolved 1.0 g
of trans-l-benzyl-7-chloro-5-(2-chlorophenyl)~2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid
obtained obtained in Reference Example 5. To the
solution was added 0.3 ml of triethylamine, to which
was added dropwise, while stirring under ice-cooling,
0.6 g of diphenylphosphoryl azide. The reaction
mixture was stirred for one hour at room temperature,
which was then poured into ice-water. The mixture was
subjected to extraction with ether. The organic layer
was washed with water and dried, which was then '
concentrated under reduced pressure. The concentrate

was dissolved in 100 ml of benzene, which was heated

for 30 minutes under reflux. The reaction mixture was
concentrated under reduced pressure. To the
concentrate was added 6 ml of conc. hydrochloric acid,
and the mixture was heated for one hour under reflux.
The reaction mixture was concentrated under reduced
pressure. ' The concentrate was made alkaline by the
addition of a 5% agqueous solution of potassium
carbonate, followed by extraction with ethyl acetate.
The organic layer was washed with water and dried, then
the solvent was distilled off under reduced pressure.
To the residue was added an ethanol solution of 4N
hydrochloric acid to lead it to hydrochloride to give
0.85 g of [trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-
2-ox0-1,2,3,5-tetrahydro-4,l1-benzoxazepine-3-
yllmethylamine hydrochloride as crystals, m.p. 245-
250°C.

Elemental Analysis for szHzoClzNzoz.HCl 3/2H,0:

Calcd.: C 56.34; H 4.82; N 5.71
Found : C 56.65; H 4.44; N 6.09
Example 37 '

—

BT
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By substantially the same procedure as in Example

36, compounds shown in Table 34 were obtained.
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Table 34

Elemental Analysis (Found)~

Compd. R n. p. Formula
No. (°c) ' C H N
- CHs 114-115 Cy1H,8CL2N2 09 58.13 4.59 7.98
1 .
(58.16) (4.79) (7.93)
250~253 Cp3Hz8C12Nz 00 HCL 58,23 5. 59 5.91
2 --cn,—O *1/4H,0
, _ 2° |(s8.08) (5.66) (5.68)
3 — CH(CHy) 2 136-137 CysHpoCLla N2 Oy 60.17 5.31 7.39
(59.93) (5.38) (7.06)
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Example 38
Ethyl ester of N-[trans-l-benzyl-7-chloro-5-(2-chloro-
phenyl)-z-oxo-l,2,3,5-tetrahydro—4,1ébenzoxazepin-3-yl-
methylaminocarbonyl ]Jglycine

In 4 m]l of dimethylformamide was dissolved 0.3 g
of trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo~
1,2,3,5~tetrahydro-4,l1-benzoxazepine-3-acetic acid
obtained in Reference Example 5. To the solution was =~
added 0.15 ml of triethylamine. To the mixture was
added, while stirring under ice-cooling, 0.18 g of
diphenylphosphoryl azide. The reaction mixture was
stirred for one hour at room temperature, to which was
added ice-water, followed by extraction with ethyl
acetate. The organic layer was washed with water,
dried and concentrated under reduced pressure. To the'
concentrate was added 10 ml of benzene, and the mixture
was heated for one hour ﬁnder reflux while stirring.
To the reaction mixture were added 0.14 g of glycine
ethyl ester hydrochloric acid and 0.15 ml of
triethylamine. The mixture was then heated for 3 hours
under reflux. The reaction mixture was concentrated
under reduced pressure. The concentrate was subjected
to extraction with ethyl acetate. The organic layer
was washed with water and dried, then the solvent was
distilled off under reduced pressure. Crystals obtained
from the residue were recrystallized from a mixture of
ethyl acetate and hexane to give 0.33 g of the title
compound as white crystals, m.p. 200-201°C.

Elémental A.nalysis for cng27ClzN305: ) . This Sheet Has Been Replaced
Calcd.: C 60.44; H 4.89; N 7.55 “IIII ll“" |I||”|||
Found : C 60.29; H 4.82; N 7.68
In 8 ml of methanol was dissolved 0.2 g of ethyl

ester of N-[trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-

2-0ox0-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yl-
methylaminocarbonyl]glycine. To the solution were

- Example 39
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added 0.2 g of potassium carbonate and 2 ml of water,
and the mixture was stirred for 3 hours at 60°C. The
reaction mixture was concentrated under acidified to
pressure, to which was added water, followed by
extraction with ether. The agueous layer was acidified
to pH 3 with dilute hydrochloric acid, which was
subjected to extraction with ethyl acetate. The
organic layer was washed with water and dried, then the
solvent was distilled off under reduced pressure to
leave crystalline residue. Recrystallization from
ethyl acetate afforded 0.18 g of N-[trans-l-benzyl-7-
chloro-5-(2-chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl-methylaminocarbonyl]glycine as
colorless needles, m.p. 153-155°C.

"Elemental Analysis for CjH,sC1l,N;05.1/4H,0: .

Calcd.: C 58.60; H 4.45; N 7.88
Found : C 58.63; H 4.42; N 7.58
Example 40

Ethyl ester of N-[trans-l-benzyl-7-chloro-5-(2-chloro-

.phenyl)~2-ox0-~1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-

ylmethyl]glycine

In 10 ml of acetonitrile was dissolved 0.4 g of
trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-0ox0-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-methylamine
obtained in Example 36. To the solution were added
0.15 g of ethyl chloroacetate and 0.5 g of potassium
carbonate. The mixture was heated under reflux for 15
hours while stirring. The reaction mixture was
concentrated under reduced pressure, and the
concentrate was subjected to extraction with ethyl
acetate. The organic layer was washed with water and
dried, then the solvent was distilled under reduced
pressure. The residue was purified by means of a
silica gel column chromatography (eluent, hexane :
ethyl acetate = 3:2 to 1:2) to give 0.28 g of ethyl
ester of N-[trans-l-benzyl-7-chloro-5-(2-
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chlorophenyl)-2-oxo0-1,2,3,5-tetrahydro-4,1~
benzoxazepin-3~-ylmethyljglycine as an oily product.
This product was made into hydrochloride salt to give
white crystals, m.p. 182-184°C. |
Elemental Analysis for C,;H,,C1,N,0,.HCl:

Calecd.: C 58.98; H 4.95; N 5.09

Found : C 58.70; H 4.98; N 5.07
Example 41
N-[{trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazep1n-3-ylmethyl]glycxne

In 6 ml of methanol was dissolved 0.15 g of ethyl
ester of N-[trans-l—benzyl—7-chloro-5-(2—chlorophenyl)-
2-0x0-1,2,3,5~-tetrahydro-4,l-benzoxazepin-3-
ylmethyl]glycine obtained in Example 40. To the
solution were added 0.4 g of potassium carbonate and 2
ml of water. The mixture was stirred for 2 hours at
50°C. The reaction mixture was concentrated under
reduced pressure, whose pH was adjusted to 3 with
dilute hydrochloric acid, followed by extraction with
methylene chloride. The organic layer was washed with
water and dried, then the solvent was distilled off
under reduced pressure. From the residue was obtained
0.13 g of N-[trans-l-benzyl-7-chloro-5-(2-
chlorophenyl)-2-oxo~1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-ylmethyl]glycine as crystals, m.p. 224-
226°C.
Elemental Analysis for C,sH,,C1,N,0,.1/2H,0:

Calcd.: C 60.74; H 4.69; N 5.67

Found : C 60.74; H 4.48; N 5.70
Example 42
N-{trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro~4,1-benzoxazepin~3~ylmethyl]-N-
methylglycine

To 0.13 g of ethyl ester of N-[trans-l-benzyl-7-
chloro-s-(2-chlorophenyl)—2-oxo-1,2,3,5-tetrahydrbq4,1—
benzoxazepin-3-ylmethyl]glycine obtained in Example 40
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were added 2 ml of formalin and 2 ml of oxalic acid.
The mixture was heated at 80°C for 2 hours. The
reaction mixture was concentrated under reduced
pressure, and the concentrate was subjected'to
extraction with ethyl acetate. The organic layer was
washed with an aqueocus solution of sodium
hydrogencarbonate, then with water, followed by drying.
The solwvent was distilled off under reduced pressure.
The residue was dissolved in 6 ml of methanol. To the
solution were added 0.2 g of potassium carbonate and 2
ml of water. The mixture was stirred for 2 hours at
60°C. The reaction mixture was concentrated under
reduced pressure, to which was added water, followed by
extraction with ethex. The aqueous layer was acidified
to pH 4 with dilute hydrochloric acid,- followed by
extraction with methylene chloride. The organic layer
was washed with water and dried, then the solvent was
distilled off under reduced pressure. From the residue
was obtained 0.1 g of N-{trans-l-benzyl-7-chloro-5-(2-
chlorophenyl)-2-oxo-
1,2,3,5~-tetrahydro-4, 1—benzoxazep1n-3-ylmethyl]—N—
methylglycine as crystals, m.p. 195-197°C.
Elemental Analysis for C,H,,C1,N,0,.1/4H,0:

Caled.: C 61.97; H 4.90; N 5.56

Found : C 61.90; H 4.73; N 5.67
Example 43
N-[trans-l-benzyl- 7—chloro-5 ~(2-chlorophenyl )-2~0xo0-
1,2,3,5-tetrahydro~4,1-benzoxazepin-3-ylmethyl]-N-
acetylglycine

In 4 ml of methanol was dissolved 60 mg of ethyl
ester of N-[trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-
2-oxo-1,2,3,5-tetrahydro~-4,l-benzoxazepin-3-
ylmethyl]glycine obtained in Example 40. To the
solution were added 0.2 ml of acetic anhydride and (.2
ml of triethylamine. The mixture was heated for one
hour under reflux while stirring. The reaction mixture
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was concentrated under reduced pressure, which was
subjected to extraction with ethyl acetate. The
organic layer was washed with an aqueous solution of
potassium hydrogensulfate, an aqueous solution of
sodium hydrogencarbonate and water, which was then
dried, followed by distilling off the solvent. The
residue was dissolved in 4 ml of methanol, to which was
added 2 ml of a 5% aqueous solution of potassium
carbonate. The mixture was stirred for 30 minutes at
60°C. The reaction mixture was concentrated.under
reduced pressure, to which was added 1N hydrochloric
acid to acidify the solution, followed by extraction
with ethyl acetate. The organic layer was washed with
water and dried, then the solvent was distilled off
under reduced pressure. From the residue, 45 mg of N-
[trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepin~3-ylmethylj-N-
acetyl glycine was obtained as crystals, m.p. 143-
145°C.
Elemental Analysis for C,H,,C1,N,05.1/4H,0:

Calcd.: C 60.96; H 4.64; N 5.27

Found : C 60.90; H 4.39; N 5.32
Example 44
N-[trans-l-benzyl 7-chloro-5- (2-chlorophenyl) ~2-0x0-
1,2,3 5-tetrahydro-4 1-benzoxazep1n—3~ylmethy1]-N-
benzoylglycine

In 10 ml of methylene chloride was dissolved 0.15
g of ethyl ester of N-[trans-l-benzyl-7-chloro-5-(2-
chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-ylmethyl]glycine obtained in Example 40.
To the solution were added 90 mg of benzoic anhydride,
0.1 ml of triethylamine and 10 mg of 4-
dimethylaminopyridine. The mixture was stirred for 15
hours at room temperature. The reaction mixture was
concentrated under reduced pressure, and the residue
was subjected to extraction with ethyl acetate. The

- 121 -
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organic layer was washed with water and dried, then the
solvent was distilled off under reduced pressure. The
residue was purified by means of a silica gel column
chromatography (eluent, hexane : ethyl acetate = 3:2)
to give an oily product. The oily product was
dissolved in a mixture of 5 ml of methanol and 2 ml of
tetrahydrofuran. To the solution were added 0.2 g of
potassium carbonate and 2 ml of water. The mixture was
then stirred for 2 hours at 60°C. The reaction mixture
was concentrated under reduced pressure. To the
concentrate was added dilute hydrochloric acid to
adjust the pH to 2, followed by extraction with ethyl
acetate. The organic layer was washed with water and
dried, then the solvent was distilled off under reduced
pressure. From the residue was obtained 75 mg of N-
[trans-l-benzyl-?-chloro-s-(2—chlorophényl)—2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-ylmethyl]-N-
benzoylglycine as amorphous solid matter.

IRvEBZen™ & 3700-2200(COOH), 1740(CO), 1670(CO),

1420, 1250, 1170, 1080, 750 :
'H-NMR spectrum (200MHz,CDCl,) § : 3.8-5.1(6H,m),
5.75(1H,s,Cs-H), 6.40(1H,s,Ce-H), 7.0-7.8(16H,m)
Elemental Analysis for C;,H,,C1,N,05.2/3H,0:

Calcd.: C 62.34; H 4.74; N 4.54

Found : C 62.40; H 4.44; N 4.32
Example 45
Trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-3-(3-
methoxycarbonylmethylcarbamoyl )methyl-2-oxo0-~1,2,3,5-
tetrahydro-4,l-benzoxazepine

To a mixture of 0.25 g of [trans-~ l-benzyl -7~
chloro-S-(2—chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-4,l-
benzoxazepine-3-yl]methylamine obtained in Example 36,
0.1 g of malonic acid half ester potassium salt and 4

ml of dimethylformamide were added, while stirring

under ice-cooling, 0.13 g of diethyl phosphorocyanidate
and 0.23 ml of triethylamine. The reaction mixture was
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stirred for 40 minutes at room temperature, to which
was added ice-~water, followed by extraction with ethyl
acetate. The organic layer was washed with an aqueous
solution of sodium hydrogensulfate, an aqueous solution
of sodium hydrogen carbonate and'water, successively,
which was then dried. The solvent was distilled off,
and the residue was purified by means of a silica gel
column chromatography (eluent, hexane : ethyl acetate :
ethanol = 10:10:1) to give 0.22 g of trans-l-benzyl-7-
chloxo-5-(2~chlorophenyl)~-3-(3-
methoxycarbonylmethylcarbamoyl )methyl-2-
oxo-1,2,3,5~tetrahydro-4,1-benzoxazepine as a white
powdery -product.

IRVADIcm™  : 3370(NH), 2950, 1745(CO), 1670(CO), 1480,

1420, 1250 _ . -
'H-NMR spectrum (200MHz,CDCl;) & : 3.31(2H,s,COCH,
co.), 3.74(3H,s,0CH;), 3.7-4.2(3H,m), 4.8(1H,d),
5.6(1H,d), 5.8(1H,s,Cs-H), 6.42(1H,d,Ce-H), 7.2-
7.8(1H,m) : '
Elemental Analysis for C,;H,,Cl1,N,05.1/2H,0:

Caled.: C 60.46; H 4.70; N 5.22

Found : C 60.27; H 4.85; N 4.95

In 5 ml of methanol was dissolved 0.15 g of the

.ﬁhite powdery product obtained above. To the solution

were added 0.2 g of potassium carbonate and 1.5 ml of
water, then the mixture was stirred for 2 hours at
50°C. The reaction mixture concentrated under reduced
pressure. The concentrate was neutralized with dilute
hydrochloric acid, followed by extraction with ethyl
acetate. The organic layer was washed with water and
dried, then the solvent was distilled off under reduced
pressure. From the residue was obtained 0.14 g of
Trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-3-(3~
hydroxycarbonylmethylcarbamoyl Jmethyl-2-oxo-1,2,3,5~
tetrahydro-4,l-benzoxazepine as a white powdery
product.
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IRv . Cm : 3700—2200(COOH), 1730(Co), 1670(C0O),
1480, 1240 _
'H-NMR spectrum (200MHz,CDCl;) § : 3.31(2H,s,-CO
CH,COOH), 3.7-4.2(3H,m), 4.75(1H,d), 5.62(1H,d),
5.77(1H,s,Cs-H), 6.44(1H,d,Ce-H), 7.04(1H,t,NH), 7.2-
7.7(11H,m) ' '
Elemental Analysis for C25H22C12N205 1/2H,0:

Calcd.. C 59.78; H 4.44; N 5.36

Found : C 59.47; H 4.69; N 5.13
Example 46
Trans~l-benzyl-7-chloro-5- (2-chloropheny1)—2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3~-methanol and
3,5-trans-7-chloro-3-chloromethyl-5-(2-chlorophenyl)-2-
oxo-1,2,3,5fte£rahydro—4,1-benzoxazepine

In mixture of 12 ml of glacial acetic acid and 10
ml of water was suspended 2.6 g of [trans-l-benzyl-7-
chloro-s-(2-chlorophenyl)-2—ox6-l,2,3,5-tetrahydro-4,1-
benzoxazepine-3-yl]methylamine hydrochloride obtained
in Example 36.  To the suspension was added dropwise,
while stirring under ice-cooling, 1 ml of an agqueous
solution of 1.0 g of sodium nitrite, in the course of
10 minutes. The reaction mixture was stirred for one
hour at room temperature, which was added to ice-water,
followed by extraction with ethyl acetate. The organic
layer was washed with an aqueous solution of sodium
hydrogencarbonate and water, successively, which was
then dried, followed by distilling off the solvent
under reduced pressure. The residue was dissolved in
50 ml of methanol, to which was added 5 ml of a 10%
aqueous solution of potassium carbonate. The mixture
was stirred for 15 minutes at 60°C. The reaction
mixture was concentrated under reduced pressure. The
concentrate was subjected to extraction with ethyl
acetate. The organic layer was washed with water and
dried, then the solvent was distilled off under reduced
pressure. The residue was purified by means of a




10

15

20

- 125 -~

silica gel column chromatography (eluent, hexane :
ethyl acetate = 4:1 to 1l:1). From the preceding
portion of the eluate, 0.2 g of trans-7-
chloro-3-chloromethyl-5~(2-chlorophenyl)-2-o0xo0-1,2,3,5-

tetrahydro-4 l-benzoxazepine as colorless prisms, m.p.
177-179°C.

Mass spectrum (m/e) : 445 (M)
Elemental Analysis for C,H;sC1,NO,:

Calcd.: C 61.83; H 4.06; N 3.14

Found : C 62.11; H 4.01; N 3.38

From the subsequent portion of the eluate, 1. 05 g
of trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5~tetrahydro-4,1-benzoxazepine-3-methanol as
colorless needles, m.p. 158-159°C
Mass spectrum (m/e) : 427, 429 (M').
Elemental Analysis for C,;3H;C1l,NO;:

Calcd.: C 64.49; H 4.47; N 3.27

Found = C 64.36; H 4.39; N 3.34
Example 47

By substantially the same procedure as in Example
46, compounds shown in Table 35 were obtained.

—_—
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Table 35

cl
—0 L
sabe
/N

Cc1

R 0
‘compd. R n.p. Formula '| Elemental Analysis (Found)
No. - (°c) : C - H N

A ~ CHy 208-209 C; 1H; 5 CL2NOs 57.97 4.29 3.98
(58.18) (4.46) (3.79)

. 171-172 " Ca3Hp5CLyNOs 63.60 5.80 3.22
'c"’_O ' (63.60) (5.89) (3.02)

) ~ CH(CHs) 5 154-155 CyoHieCLaNOs 60.01 5.04  3.68
(59.83) (4.91) (3.79)
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Example 48
Trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-carboxylic acid
In 20 ml of acetone was dissolved 0.5 g of trans-
l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo~1,2,3,5~
tetrahydro-4,l-benzoxazepine-3-methanol obtained in
Example 46. To the.solution was added dropwise, while
stirring at room temperature, 0.5 ml of a Jones’ _
reagent. The reaction mixture was stirred for one hour
at room temperature, which was then concentrated under

- reduced pressure The concentrate was subjected to

extraction with ethyl acetate. The organic layer'was
washed with water and dried, then the solvent was
distilled off under reduced pressure. From the residue
was obtained 0.23 g of trans-l-benzyl-7-chloro-5-(2-
chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-carboxylic acid as white crystals,
m.p.177-178 C.
Elemental Analysis for CjH,;;C1,NO,:

Calcd.: C 62.46; H 3.87; N 3.17

Found : C 62.24; H 3.93; N 3.30
Example 49

By substantially the same synthetic procedure as

in Example 48, compounds listed in Table 36 were
obtained.
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Table 36

"""““COOH
/N""‘" 2

R 0

compd, R n. p. Fornula Elemental Anal;;i'é(l"ound)'

No. (c) c H N
~ CH; 167-168  [Cy1H, s CLa NO, 55.54 4.14 3.60
. c1/4C H,00°1/4H50 V(55 72) (4.34) (3.34)
) " 189-190 CzsHz 3 CL2 NOy 57.88 4.35 3.55
"""’_O (57.76) (4.55) (3.43)
~CH (CHy) 2 181-182 Cy oHy 1C1, NO, 61.62 5.17  3.12
: (61.69) (5.38) (3.39)
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Ethyl ester of 3-[trans-l-benzyl-7-chloro-5-(2-
chlorophenyl)-~-2-ox0-1,2,3,5~tetrahydro-4,1-
benzoxazepin-3-ylmethyl]thioglycolic acid

In 6 ml of acetonitrile was dissolved 0.2 g of
trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-3-
chloromethyl-2-oxo0-1,2,3,5-tetrahydro-4,1-
benzoxazepine. To the solution .were added 0.08 g of
ethyl thioglycolate and 0.1 g of cesium fluoride. The
mixture was heated under reflux for 40 minutes. while
stirring. The reaction mixture was concentrated under
reduced pressure. The concentrate was subjected to
extraction with ethyi acetate. The organic layer was
washed with water and dried, then the solvent was
distilled off under reduced pressure. The residue was
purified by means of a silica gel column chromatography
(eluent, hexane : ethyl acetate = 4:1) to afford 0.16 g
of ethyl 3~-[trans-1l-benzyl-7-chloro-5-(2-chlorophenyl)-
2-ox0-1,2,3,5~tetrahydro-4,1l-benzoxazepin-3~ylmethyl]
thioglycolate as colorless needles, m.p.153-154°C.
Elemental Ahalysis for C,;H,;sC1,NO,S:

Caled.: C 61.13; H 4.75; N 2.64

Found : C 61.04; H 4.72; N 2.54
Example 51 ' | :
3-[Trans-l-benzyl-7-chloro-5~(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-ylmethyl]jglycolic
acid '

In a mixture of 4 ml of methanol and 2 ml of
tetrahydrofuran was dissolved 0.11 g of 3-[trans-1-
benzyl-7-chloro-5-(2-chlorophenyl}~2-0xo0-1,2,3,5~
tetrahydro-4,1l-benzoxazepin-3-ylmethyljthioglycolic
acid ester. To the solution were added 0.2 g of
potassium carbonate and 2 ml of water, then the mixture
was stirred for one hour at 60°C. The reaction mixture
was concentrated under reduced pressure. The
concentrate was rendered acid with dilute hydrochloric
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acid, which was then subjected to extraction with ethyl
acetate. The organic layer ws washed with water and
dried, then the solvent was distilled off under reduced
pressure. From the residue was obtained 90 mg of 3-
[trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-
ylmethyl]thioglycolic acid as white crystals, m.p.148-
149°Cc.
Elemental Analysis for C,sH,,C1,NO,S:

Calcd.: C 59.77; H 4.21; N 2.79 _

Found : C 59.89; H 4.31; N 2.77 ¥
Example 52
3-[Trans-l-benzyl-7-~chloro-5-(2~chlorophenyl )-2-oxo~
1,2,3 S—tetrahydro—4 l-benzoxazepin-3-ylmethyl]glycolic
acid

To a suspension of 50 mg of sodium hydride in 4 ml
of dimethylformamide was added 0.2 g of trans-l-benzyl-
7-chloro-5-(2-chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepine3-methanol, while stirring under ice-
cooling. The mixture was stirred for 10 minutes at the
same temperature, to which was then added 0.1 g of
ethyl chloroacetate, followed by stirrin§ for 30
miﬁutes at room temperature. The reaction mixture was
poured into ice-water, which was subjected to
extraction with ethyl acetate. The organic layer was
washed with an aqueous solution of potassium
hydrogensulfate, an aqueous solution of sodium
hydrogencarbonate and water, successively and dried,
then the solvent was distilled off under reduced
pressure. The residue was purified by means of a
silica gel column chromatography (eluent, hexane :
ethyl acetate = 5:1) to give crystals. The crystals
were dissolved in 5 ml of methanol. To the solution
were added 0.2 g of potassium carbonate and 2 ml of
water. The mixture was stirred for 5 hours at 60°C.
The reaction mixture was concentrated udner reduced
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pressure. The concentrate was rendered acid with
dilute hydrochloric acid, followed by extraciton with
ethyl acetate. The organic layer was washed with water
and dried, then the solvent was distilled off under
reduced pressure. From the residue was obtained 50 mg
of 3-[trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo~

- 131 -

1,2,3,S-tetrahydro;4,1-benzoxazepin-3—ylmethyl]glycoiic '

acid as white crystals, m.p.92-94°C.

Elemental Analysis for CstuCizNos.l/ 2C,H,,0.1/2H,0:
Calcd.: C 60.91; H 5.11; N 2.63
Found : C 60.95; H 4.99; N 2.77

Example 53

Methyl ester of N-[trans-l-benzyl- 7-chloro-5 (2-chloro-

phenyl)-2-oxo0-1,2,3,5~-tetrahydro-4, 1-benzoxazepln—3—

ylcarbonyl Jtryptophane
- By substantially the same procedure as in Example

32, 0.4 g of 3,5-trans-l-benzyl-7-chloro-5-(2-

chlorophenyl)-2-oxo-1,2,3,5-tetrahydro~4,1-

benzoxazepine-3-carboxylic acid obtained in Example 48

was subjected to the reaction to give a crude product,

which was purified by means of a silica gel column
chromatography (eluent, hexane : ethyl acetate :
methylene chloride = 9:3:1). From the preceding
portion of the eluate, 0.25 g of the product was
obtained as a white powdery product.

IR*ﬁ?icm‘l : 3400(NH), 1740(CO), 1690(CO), 1655(CO)

‘H-NMR spectrum (200MHz,CDCl;) 8§: 3.44(2H,d),
3.64(3H,s,0CH;), 4.55(1H,s,Cs;~H), 4.70(1H,d,PhCH,),
5.03(1H,m), 5.69(1H,d,PhCH;), 5.79(1H,s,Cs~H),
6.37(1H,d,C,~H), 6.9-8.2(15H,m) _

From the subsequent poriton of the eluate, 0.22 g

of the title compound as an amorphous solid product.

IRVigicm-l : 3400(NH), 1740(CO), 1695(CO), 1660(CO),

1520, 1480, 1240
'H-NMR spectrum (200MHz,CDCl,;) §: 3.2-3.55(2H,m),
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3.70(34,s,0CH,;), 4.53(1H,s,C;~-H), 4.62(1H,d),
5.06(1H,m), 5.63(1H,d), 5.76(1H,s,Cs~H), 6.33(1H,d,C,~
H), 6.8-8.4(15H,m)
Example 54
N-{trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro~4,1-benzoxazepin-3-
Ylcarbonyl]tryptophane

N-[trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-
oxo-1,2,3,5~tetrahydro-4,l-benzoxazepin-3-
ylcarbonyl]tryptophane ethyl ester obtained ln Example
53 'was subjected to substantially the same procedure as
in Example 34. From 0.25 g of the compound obtained as
the preceding eluate, 70 mg of a colorless crystalline
product was obtained, m.p.250-155°C (decomp.).
Elemental Analysis for C34H27C12N305 H,0:

Caled.: C 63.16; H 4.52; N 6.50

Found : C 63. 34 H 4.63; N 6.42

From 0.22 g of the compound eluted subsequently,

0.11 g of a colorless amorphous solid product was
obtained

IRVEESem™ : 3700-2200(NE,COOH), 1740(CO), 1680(CO),

1660(C0O), 1525, 1240
'H-NMR spectrum (200MHz,CDCl;) §: 3.40(2H,m),
4.54(1H,s), 4.63(1H,d); 5.05(1H,m), 5.63(1H,d),
5.70(1H,s,Cs-H), 6.31(1H,d,Ce-H), 6.8-8.4(15H,m)
Elemental Analysis for CiH;;C1;N;0s:

Calcd.: C 64.97; H, 4.33; N 6.67

Found : C 64.70; H, 4.58; N 6.49
Example 55 |
N-(cis~-7-chloro-1l-isopropyl-5-phenyl-2-oxo0-1,2,3,5~
tetrahydro-4,l-benzoxazepin-3-ylacetyl)glycine ethyl
ester

In 5 ml of methanol was dissolved 0.3 g of ethyl
ester of 3,5-cis-7-chloro-l-isopropyl-5-phenyl-1,2,3,5~
tetrahydro-2-oxo-4,l-benzoxazepine-3-acetic acid ethyl
ester disclosed in JPA S57(1982)-35576. To the
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solution were added 0.3 g of potassium carbonate and 2
ml of water. The mixture was stirred for 8 hours at
room temperature. The reaction mixture was
concentrated under reduced pressure. To the
concentrate was added water, which was subjected to
extraction with ether. The aqueous layer was
separated, to which was added dilute hydrochloric acid
to adjust its pH to 3. The orgdnic layer was washed
with water and dried, then the solvent was distilled
off under reduced pressure. From the residue was
obtained 0.15 g of a powdery product. The pré&uct and
0.07 g of glycine ethyl ester hydrochloride were
dissolved in 4 ml of dimethylformamide. To the
solution were édded, while stirring under ice-cooling,
0.1 g of diethyl phosphorocyanidate and, then, 0.2 ml
of triethylamine. The reaction mixture was stirred for
one hour at room temperaturé, which was poured into
ice-water, followed by extraction with ethyl acetate.
The organic layer was washed with an agqueous solution
of potassium hydrogensulfate, an'aqueous solution of

hy@rogencarbonate and water, successively, which was

then dried. The solvent was distilled off under
reduced pressure. The residue was purified by means of
a silica gel column chromatography (eluent, hexane :
ethyl acetate = 2:1 to 3:2) to afford 0.11 g of N-[cis-
7-chloro-l-isopropyl-5-phenyl-2-oxo-1,2,3,5~-tetrahydro-
4,l-benzoxazepin-3~ylacetyl]glycine ethyl ester as a
crystalline product, m.p.188°C-190°C.
Elemental Analysis for C,;H,,C1N,0s:

Calcd.: C 62.81; H 5.93; N 6.10

Found : C 62.52; H 6.10; N 6.04
Example 56
N-{cis-7-chloro-l-isopropyl-5-phenyl)-1,2,3,5-tetra-
hydro-2-oxo~4,l-benzoxazepin-3-ylacetyl]glycine

In a mixture of 2 ml of methanol and 1 ml of water
was suspended 48 mg of N-(trans-7-chloro-l-isopropyl-5-
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phenyl-1,2,3,5-tetrahydro-2-0xo-4,l~-benzoxazepin-3-
ylacetyl)glycine ethyl ester obtained in Example 55.

To the suspension was added 0.1 g of potassium
carbonate. The mixture was stirred for 6 hours at room
temperature. The reaction mixture was adjusted to pH 4
with dilute hydrochloric acid, which was subjected to
extraction with ethyl acetate. The organic layer was
washed with water and dried, then the solvent was
distilled off under reduced pressure. Crystals
obtained form the residue were recrystalllzed from
ether and hexane to afford 29 mg of N-(c;s—7-chloro—1—
isopropyl-5-phenyl-1,2,3 5-tetrahydro-2-oxo-4 1-
benzoxazep1n-3-ylacetyl)glyc1ne as white needles.

IRviorcm™ : 3700-2200(COOH), 1710(C0), 1680(CO),

1480, 1250, 700 . :
'H-NMR spectrum (200MHz,CDCl3) §: 2.7-3.4(2H,m),
4.4(1H,dd,C;-H), 4.75(1H,d), 5.34(1H,s,Cs;~H),
5.5(1H,d), 6.48(1H,s,C4~H), 6.9~7.6(12H,m)
Elemental Analysis for C,H,,C1NO,.3/4H,0:
Caled.: C 66.20; H 4.98; N 3.22

" Found : C 66.12; H 5.19; N 2.97
Example 57 :
Trans-7-chloro-5- (2-chlorophenyl)-1-lsopropy1 2-0xo-
1,2,3,5-tetrahydro-4,1l-benzoxazepine-3-butyric acid
ethyl ester
(1) A solution of oxalyl chloride (0.72 ml) in
methylene chloride (10 ml) was cooled to -65°C, to
which was added dropwise a solution of dimethyl
sulfoxide (0.63 ml) in methylene chloride (2 ml) taking
5 minutes, followed by stirring for 5 minutes. To the
mixture was added dropwise, taking 15 minutes, a
solution of trans-7-chloro-5-(2-chlorophenyl)-1-
lsopropyl -2-0xo0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
ethanol” (2 5 g) obtained in Example 47 in methylene
chloride (15 ml), which was stirred for 10 minutes. To
the resultant mixture was added triethylamine (3.45 ml)
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taking 5 minutes, then the cooling bath was removed.

The mixture was stirred for 10 minutes at room
temperature, to which was then added 1N hydrochloric
acid (50 ml), followed by stirring. The methylene
chloride layer was dried over anhydrous magnesium
sulfate, then the solvent was distilled off under
reduced pressure to leave trans-7-chloro-5-(2- :
chlorophenyl)~l-isopropyl-~2-oxo-1,2,3,5~tetrahydro-4,1~.
benzoxazepine-3-acetaldehyde (2.3 g) as an oily

product.

Neat -1

IRv —“cem -~ : 1720, 1670(C=0)

'H-NMR spectrum (200MHz, CDCl;) & :1.29(3H,t,J=7. 1Hz),
1.29(3H,d,J=7.0Hz), 1.56(3H,d,J=6.8Hz), 2.7-2.85(2H,m),
3.91(1H,t,J=6.5Hz), 4.19(2H,q,J=7.1Hz), 4.75-5.0(1H,m),
5.90(1H,dt,J=15.6, 1.5Hz), 6.01(1H,s), .
6.51(1H,d,3=2.4Hz), 6.97(1H,dt,J=15.6, 7.2Hz), 7.2-
7.8(6H,m), 9.83(1H,s)

(2) In toluene (20 ml) was dissolved trans-7-chloro-5-
(2-chlorophenyl)-l-isopropyl-2-oxo-1,2,3,5-tetrahydro-
4,l-benzoxazepine-3-acetaldehyde (1.5 g). To the
solution was added (ethoxycarbonylmethylene)-
triphenylphosphorane (2.0 g), and the mixture was
stirred for 3 hours at 90°C. The solvent was distilled
off, and the residue was purified by means of a silica
gel column chromatography (hexane : ethyl acetate =
10:1) to give ethyl ester of trans-7-chloro-5-(2-
chlorophenyl)-l-isopropyl-2-oxo-~1,2,3,5-tetrahydro-4,1- .
benzoxazepine-~3-crotonic acid (1.28 g) as prisms,
m.p.126-127°C.

KBr -1
IRvmaxcm : 1715(C=0), 1670(C=C)

Elemental Analysis for CyH;sC1,NO,:

Calcd.: C 62.34; H 5.45; N 3.03

Found C 62.47; H 5.28; N 3.08 :
(3) In ethyl acetate (20 ml) was dissolved ethyl ester
of trans-7-chloro-5-(2-chlorophenyl)-1l-isopropyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-crotonic acid
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(0.45 g). To the solution was added 10% palladium
carbon (0.1 g), and the mixture was subjected to
catalytic reduction at room temperatures under
atmospheric pressure. The theoretical amount of
hydrogen was allowed to be absorbed, then the catalyst
was removed, followed by distilling off ethyl acetate
under reduced pressure. The residue was crystallized
from a small volume of hexane to give ethyl ester .of
trans-7-chloro-5~(2~chlorophenyl)-l-isopropyl-2-
oxo-l,2,3,5-tetrahydrb-4,1-benzoxazepine-3-butyric acid
(0.37 g) as prisms, m.p.100-101°C. -

KBr_ -1
IRvmaxcm s 1730, 1670(C=0)

Elemental Analysis for C,H,;CL,NO,:
Calcd.: C 62.07; H 5.86; N 3.02

Found : C 62.35; H 5.93; N 2.95 .
Example 58 .

- - 136 -

Trans—-7-chloro-5-(2-chlorophenyl)-l1l-isopropyl~2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-butyric acid

In ethanol (5 ml) was dissolved ethyl ester of
trans;7-chloro-5—(2-chlorophenyl)-l-isopropyl—z-oxo-
1,2,3,5—tetrahydro-4,1-benzoxazepine-3—butyric acid
(0.25 g). To the solution was added 1N sodium
hydroxide (4 ml), then the mixture was stirred for 30
minutes at room temperatures. The mixture was
acidified with 1N aqueous solution of hydrochloric acid
(50 ml), followed by extraction with ethyl acetate (100
ml). The ethyl acetate layer was washed with water and
dried over anhydrous magnesium sulfate. The solvent
was distilled off under reduced pressure to leave
trans-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-
1,2,3,5-tetrahydro-4,1l-benzoxazepine-3-butyric acid
(0.20 g) as prisms, m.p.158-160°C.

IRvESZen~t : 1710, 1670(C=0)

max
Elemental A.nalysj.s for CZsz:,CJ.zNOl‘:
Calcd.: C 60.56; H 5.31; N 3.21

Found : C 60.62; H 5.18; N 3.23
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Ethyl ester of N-[tréns-l—isobutyl-z-oxo-s-(o-tolyl)—
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-~
acetyl Jaminoacetic acid

Trans-l-isobutyl-2-oxo-5-(o-tolyl)-1,2,3,5~
tetrahydro-4,l-benzoxazepine-3-acetic acid (0.4 g)
obtained in Example 5 and glycine ethyl ester
hydrochloride were subjected to substantially the same -
procedure as in Example 24 to give ethyl ester of N~
[trans-~l-isobutyl-2-0x0-5-~(0~tolyl)~-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-acetyl]aminoacetic acid (0.47 g) as
needles, m.p. 137-138°C. '

IRvEECem™t : 3360(NH), 1745, 1655(C=0)

Elemental 2Analysis for C,qH;,N,0s: )

Caled.: C 69.01; H 7.13; N 6.19.

Found : C 69.01; H 7.18; N 6.26
Example 60
N-[trans-1-isobutyl;2—oxo-5-(o-tolyl)-l,2,3,5-\
tetrahydro-4,l-benzoxazepine-3-acetyl Jaminoacetic acid

Ethyl ester of N-[trans-l-isobutyl-2-oxo-5-(0-
tolyl)-l,2,3,5-tetrahydro-4;1-benzoxazepine-3-
acetyl]aminoacetic acid (0.3 g) obtained in Example 59
was subjected to hydrolysis in substantially the same
manner as in Example 35 to afford N-[trans-l-isobutyl-
2-oxo-5-(o-tolyl)-1,2,3,5-tetrahydro-4,1-benzoxazepine-~
3-acetyl]aminocacetic acid (0.26 g) as prisms, m.p.220-
223°cC.

KBr__ -1
IR»maxcm : 1755, 1670, 1630(C=0)

Elemental Analysis for C,;H,;N,0s:

Caled.: C 67.91; H 6.65; N 6.60

Found : C 67.96; H 6.86; N 6.69
Example 61 '
Ethyl ester of N-[trans-5-(2-fluorophenyl)-l-isobutyl-
2~-0xo0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl}
aminoacetic acid '

Trans-5-(2-fluorophenyl)-l-isobutyl-2-~-oxo-1,2,3,5~
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tetrahydro-4,l-benzoxazepine-3-acetic acid (0.4 g)
obtained in Example 6 was allowed to react with glycine
ethyl ester hydrochloride in substantially the same
manner as in Example 24 to afford ethyl ester of N-
[trans-5-(2-fluorophenyl)-isobutyl-~2-oxo0-1,2,3,5~
tetrahydro-4,l-benzoxazepine-3-acetyl Jaminoacetic acid
(0.45 g) as needles, m.p.166-168°C.

RvEBEen™! ¢ 3370(mE), 1750, 1660(C=0)

Eleggital Analysis for C,sH,sFN,05:

Calcd.: C 65.78; H 6.40; N 6.14

Found : C 65.89; H 6.34; N 6.15
Example 62 '
N-{trans-5-(2-fluorophenyl)-1-isobutyl-2-ox0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl Jaminoacetic acid

Ethyl ester of N-[trans-5-(2-fluoxophenyl)-1-
isobutyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
acetyl]aminoacetic acid (0.3 g) obtained in Example 61 -
was subjected to hydrolysis in substantially the same
manner as in Example 25 to afford N-[trans-5-(2-
fluorophenyl)-l1-isobutyl-2-oxo-~1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetyl Jaminocacetic acid (0.27 g) as
prisms, m.p.201-203°C.

IRvESSem™ : 1755, 1670, 1630(C=0)

Eleﬁiﬁtal Analysis for CjH;sFN;04:

Calcd.: C 64.48; H 5.88; N 6.54

Found : C 64.54; H 5.95; N 6.51
Example 63 ' '

Ethyl ester of N-[trans-l-isobutyl-5-(2-methoxyphenyl)-
2-oxo0-1,2,3,5~-tetrahydro-4,l-benzoxazepine-3-acetyl]
aminoacetic acid .

In N,N-dimethylformamide (10 ml) were dissolved
trans-l-isobutyl-5-(2-methoxyphenyl)-2-oxo-1,2,3,5~
tetrahydro-4,l-benzoxazepine-3-acetic acid (0.4 q)
obtained in Example 6 and glycine ethyl ester :

“hydrochloride (0.18 g). To the solution were added,
under ice-cooling, diethyl phosphorocyanidate (0.22 g)
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and.triethylamine (0.35 ml). The mixture was stirred
for 30 minutes at room temperature, to which were then
added water (100 ml) and ethyl acetate (100 ml),
followed by extraction. The ethyl acetate layer was
washed with 1N hydrochloric acid and an aqueous
solution of sodium hydrogencarbonate, which was then
dried on anhydrous magnesium sulfate, followed by
distilling off the solvent under reduced pressure. The
residue was purified by means of a silica gel column
chromatography (hexahe : ethyl acetate = 1:1) to give
ethyl ester of N-[trans-l-isobutyl-5-(2-methoxyphenyl)-
2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-B-acet&l]
aminoacetic acid (0.45 g) as needles, m.p.135-137°C.

IRvESEen~l . 1750, 1670(c=0)

max
Elemental Analysis for CyH;,N,04: .
Calcd.: C 66.65; H 6.88; N 5.98
Found : C 66.72; H 6.91; N 5.98
Example 64
N-[trans-l~-isobutyl-5-(2-methoxyphenyl)-2-ox0-1,2,3,5~
tetrahydro-4,l-benzoxazepine-3-acetyl]aminoacetic acid
In ethanol (5 ml) was dissolved ethyl ester of N-

-[trans-l-isobutyl-5-(2-methoxyphenyl)~2-oxo-1,2,3,5~

tetrahydro-4,1~ benzoxazepine-3-acetyl]aminoacetic acid
(0.3 g) obtained in Example 63. To the solution was
added 1N sodium hydroxide, and the mixture was stirred
for 15 minutes, which was acidified by the addition of
1N aqueous solution of hydrochloric acid (50 ml), -
followed by extraction with ethyl acetate (100 ml).

The ethyl acetate layer was washed with water, which
was then dried over anhydrous magnesium sulfate. The
solvent was distilled off under reduced pressure to
leave N-[trans-l-isobutyl-5-(2-methoxyphenyl)-2-oxo-

1,2,3,5-tetrahydro-4,1-benzoxazepine-3-

acetyl]amlnoacetlc acid (0.27 g) as prisms, m.p. 210—
211°C.

IRv:(\g;Cl'ﬂ-l : 1760, 1670, 1630(C=0) ThlsSheetHasBeenRe placed

LT
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Elemental Analysis for C,Hj;3N,04:

Calcd.: C 65.44; H 6.41; N 6.36

Found : C 65.32; H 6.38; N 6.33
Example 65
Trans~7-chloro-5- (2—chlorophenyl) l-isopropyl-2-~oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethanol

In tetrahydrofuran (7 ml) were dissolved trans-7-
chloro-5-~(2-chlorophenyl)-l-isopropyl-2-oxo~1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-acetic acid (0.5 g)
obtained in Reference Example 5, and N-methylmorpholine
(0.15 ml). To the solution was added ethyl N
chlorocarbonate (0.13 ml) at -10°C, and the mixture was
stirred for 10 minutes. To the mixture was added
sodium borohydride (0.15 g), to which was then added
dropwise methanol taking 5 minutes, fcliowed by
stirring for 30 minutes at 0°C. The reaction mixture"
was poured into 1IN hydrochloric acid (50 ml), followed
by extraction with ethyl acetate (100 ml). The ethyl
acetate layer was washed with an aqueous solution of
sodium hydrogencarbonate, then dried over anhydrous
magneSLum sulfate, followed by dlstllllng off the
solvent under reduced pressure. The residue was

-purified by means of a silica gel column chromatography

to afford trans-7-chloro-5~(2-chlorophenyl)-1-
isopropyl-2~oxo-1,2,3,5~-tetrahydro-4,1l-benzoxazepine-3-
ethanol (0.41 g) as prisms, m.p.188-189°C.

IRvASCcm™ @ 3430(OH), 1650(C=0)
Elemental Analys:.s for C,H,C1,NO;:

Calcd.: C 60.92; H 5.37; N 3.55

Found : C 61.12; H 5.39; N 3.72
Example 66
Ethyl ester of N-[trans-7-chloro-5-(2-chlorophenyl)-1-
isopropyl-2-oxo0-1,2,3,5~tetrahydro-4,1l-benzoxazepine-3-
acetyl Jaminoacetic acid

In N,N-dimethylformamide (10 ml) were dissolved
trans-7~-chloro~5-(2-chlorophenyl)-l-isopropyl-2-oxo-
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1,2,3,5~-tetrahydro-4,l-benzoxazepine-3-acetic acid (0.3
g) and glycine ethyl ester hydrochloride (0.12 g). To
the solution were added, under ice-cooling, diethyl
phosphorocyanidate (0.15 g) and triethylamine (0.24
ml). The mixture was stirred for 30 minutes at room
temperature, to which were added water (100 ml) and
ethyl acetate (100 ml), followed by extraction. The
ethyl acetate layer was washed with 1N hydrochloric
acid and an aquéous solution of sodium
hydrogencarbonate, which was then dried over anhydrous
magnesium sulfate, followed by distilling off'the_
solvent under reduced pressure. The residue was
purified by means of a silica gel column chromatography
(hexane : ethyl acetate = 1:1) to afford ethyl ester of
N~[trans-7-chloro-5-(2-chlorophenyl)-l-isopropyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
acetyl Jaminoacetic acid (0.31 g) as needles, m.p.197-
19s°c.
IRvieiem™! : 1755, 1670, 1655(C=0)
Elemental Analysis for C,H,Cl,N,0s:

Calcd.: C 58.43; H 5.31; N 5.68

Found : C 58.73; H 5.33; N 5.80
Example 67
N-{trans-7-chloro-5- (2-chlorophenyl)-1-Lsopropyl -2-0x0~
1,2,3,5~-tetrahydro-4,l~benzoxazepine-3-
acetyl Jaminoacetic acid

In ethanol (10 ml) was dissolved ethyl ester of N-
[trans-7-chloro-5-~(2-chlorophenyl)-l-isopropyl-2-oxo-
1,2,3,5-tetrahydro~4,l-benzoxazepine-3-
acetyl]aminoacetic acid (0.2 g) obtained in Example 66.
To the solution was added 1N sodium hydroxide (2 ml),
and the mixture was stirred for 15 minutes. To the
reaction mixture was added 1N aqueous solution of
hydrochloric acid (100 ml) to make the solution acid,
followed by extraction with ethyl acetate (100 ml).

The ethyl acetate layer was washed with water, which
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was then dried over anhydrous magnesium sulfate,
followed by distilling off the solvent to leave N-
[trans-7-chloro-5-(2~-chlorophenyl)-1l-isopropyl-2-oxo-
1,2,3,5~ tetrahydro-4,l-benzoxazepine-3-
acetyl]Jaminoacetic acid (0.18 g) as crystals, m.p.134-
135°cC.

IRV el . 1725, 1650(C=0)

Ele:::ﬁtal Analysis for C,,H,,Cl,N,05.1/2Et,0:

Calcd.: C 57.38; H 5.42; N 5.58

Found : C 57.48; H 5.59; N 5.58
Example 68 _

By substantially the same synthetic method as in
Example 66, compounds listed in Table 37 and Table 38

were obtained as crystalline or oily products.

"
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Table 37

— o
compd. R m. p. Formula Elemental Analysis (Found)_
No. (°C) C H N
l NHCH,CH:COOEI: 182“183 : Cz 5“2("C12N205 59- ‘8 So 56 5. 52
' (59.13) (5.56) (5.45)
- 62.71 5.08  5.04
g |-NH-CH-COOCH, 160-164 CyallyoClaN,04 (62.55) (5.11) (h.86)
(D, L ) ' _ |
/ .
-E;D 163.81 5.53  4.80
3 My 187-188 Ca MsaClN,05  °|(B3.97) (5.59) (4.98)
-NH-CH—COOCZHS . .

- Ev1 -
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Table 38

'H-NMR spectrum (200MHZ, CDCly)

;onpd. " IRy RE¢Fcm !
0. '
T-Ser—OHe TT 2004, 9=7.002) , 1.56,71.56 (3 ""d, 3=6.6iz)
o - 2.6-3.05(2,n), 3.76,3.77(3H}"s,0Me), 3.85-4.2
4 b, 1745,1660 (C=0) | (3H,m), &.25-4.45(1H,m), bf,k55-4'7(lﬂ’m)"l"7'
— T e
.84,6.92(1H *™brd, J=7.0Mz), 7.2-7.8(6H,
oL 00c 1.29(34,d,J=7.0Hz), 1.55,1.56(3H>"d,J=6.8lz),
5 3 1740,1670 (C=0) | 2.65-3.1(4H,m), 3.6-3.8(6H,m,CHsx2), 4.25-4.4
I (,m), 4.7-5.0(2H,m), 6.00(1l,s), 6.45-6.55(1H,
3 'm), 6.8-7.0(1H,m), 7.2-7.8(6ll,m)
co0e. 1.15-1.4(%H,m), 1.58,1.56(3H, bhd,J=6.8lz), 1.9
iy 25 2.5(4H,m), 2.70(1H,dd,J=14.4,6.2Hz), 2.85-3.05
6 gm‘: 1735, 1670 (C=0) | (1H,m), 4.05-4.4(SH,m), 4.5-4.7(1H,m), 4£.7-5.0
1)
NH_gH_Cooczﬂs (1H,m),.6.00,6,01 (1H'™s), 6.50(1H,d,J=2.4liz),

6.55,6.64 (1H"™brd), 7.2-7.8(6H,m)

~ %91 -
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Example 69

By substantially the same synthetic method as in

Example 67, compounds listed in Table 39
were obtained.

This Sheet Has Been Replaced
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Table 39

NH-CH-COOH

0-
\ compd. R m, p. Formula Elemental Analysis(Found)
—F | No. c) C H N
—:_% I NHCH ,CH,COOH 182-184 Coslla(CloN205 57.63 5.05  5.84
= L (57.36) (5.08) (5.67)
__;”G
-a-'; | . )
== \ 2 amorphous 62.11  4.8%  5.17
 — 1 . . .
=3 | 9 NH-tH-Cool solid C,aH,6C1,N,04 (62.09) (5.02) (5.24)
& |
Q 62.71 5.08  5.04
3 CHy 213-215 CssH2aCL,N,05

(62.61) (4.96) (5.13)

= 9T -
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Tabhle 40

Compd. R m. p, Formula Elemental Analysis(Found)
No. _ (°C) C H N
L-Ser-Ol
4 - anorphous C;sH,,CL.N,0, 55.77 4.88  5.66
ea, solid (55.88) (5.27) (5.84)
NH-CH-COOH
COOH
Cay amorphous Cg.4H2C2N20 55.07 4.62 5.35
5 NH-CH~COOH solid - . (54.65) (4.98) (5.22)
L
COOH ' '
6 ul':uz)2 198-199 CaH3aCl,N;0, 55.88 4.88 5.2l
NH-CH-COOH '

(55.97) (5.16) (5.16)

(L)

= yT -
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Example 70
By substantially the same synthetic method as in

Reference Example 2, 2 compound listed in Table 41

was obtained.

This Sheet Has Been Replaced
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Table 41

Cl o)
\Ej\/— Z\ COOR;.
N

Ay

R, "R " mp. Formula Elemental Analysis(Found)
C) C H N
amorphous | CqHaaCl,N,0,] IRy RE2%m-1: 3400 (NH),
solid

1740(C0), 1670(CO)

| H-NMR(CDC1,) 8¢ 2.9(1H,
dd), 3.2(Wi,dd), &.47(1H,dd,Ca-H),
5.5 (1H,5,Cs~H) E

- 6%1 -
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Also, physicochemical properties of an
intermediate are shown in Table 42.
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Table 42

—

~ci, -

/
R o)
R R n. D. Formula Elemental Analysis(Found)
(c) C H N
Cbc"z_ aorphpus Ca aHg oCl gNgO.; IH‘NMR(CDCI";) 6 . 4.7 (]“,
solid

d), 5.03(2H,s,CH,Ph),

5.65(1M,d),, 6.0-8.3(20H,n)

- 161
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Example 71
Ethyl ester of trans-7-chloro-5-(2,4,6-
trimethoxyphenyl)-l-neopentyl-2-oxo-~1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-acetic acid
(1) 2-acetylamino-5-chloro-2‘,4’,6’~
trimethoxybenzophenone _

A solution of 2.41 g of 1, 3 S—trlmethoxybenzene in
10 ml of dry tetrahydrofuran was cooled to -~78°C, and
9.1 ml of n-butyl lithium (1.58 M solution in hexane)
was added dropwise over a period of 10 minutes. This
solution was added dropwise to a solution of 2.0 g of
6-chloro-4-methyl-4H-3,1-benzoxazin~4-one in 20 ml of
dry tetrahydrofuran. After mixture stirring at 0°C for
1 hour, the solvent was removed, after which the
residue was acidified with dilute hydrochloric acid and
then extracted with ethyl acetate. After the extract
was washed with dilute hydrochloric acid and an aqueous
solution of sodium hydrogen carbonate, the solvent was
removed, and the residue was subjected to silica.gel
column chromatography to yield-l.éé g of a crystal.
Melting point: 159-160°C.
Elemental analysis (for C;gH;sC1NOs)
Calcd.: C 59.43; H 4.99; N 3.85
Found : C 59.39; H 4.94; N 3.86
(2) 2-amino-5-chloro-2’,4’,-6'-trimethoxybenzophenone

A mixture of 4.7 g of 2-acethylamino-5-chloro-
2',4',6'-trimethoxybenzophencne, 50 ml of 6 N
hydrochloric acid and 50 ml of ethanol was refluxed for
1 hour while heating. After the solvent was distilled
off, the residue was basefied with an agueous solution
of sodium hydrogen carbonate and then extracted with
ethyl acetate. After the extract was washed with water
and dried, the solvent was removed, and the residue was
subjected to silica gel column chromatography to yield
3.75 g of a crystal. '

(3) 2-amino-5-chloro-c-~-(2,4 6—trxmethoxyphenyl)benzyl
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alcohol

To a solution of 3.0 g of 2-amino~5-chloro-
2’ ,4’ ,6'-trimethoxybenzophenone in 50 ml of
tetrahydrofuran, 0.43 g of lithium aluminum hydride was
added, followed by stirring for 1 hour. After water
was added, the solution was extracted with ethyl
acetate and dried over anhydrous sodium sulfate, after
which the solvent was removed and the residue was
subjected to silica gel column chromatography to yield
2.9 g of a crystal. )
(4) S5-chloro-a~(2,4,6~trimethoxyphenyl)-2- '
(neopentylamino)benzyl alcohol |

After a solution of 2.5 g of 2-amino-S5-chloro-a-
(2,4,6—trimethoxyphenyl)benzyl'alcohol, 1.01 ml of
trimethylacetaldehyde and 0.56 g of acetic acid in 30
ml of ethanol was stirred at room temperature for 1.5
hours, 0.81 g of sodium cyanoborohydride was added,
followed by stirring overnight. After concentration
and subsequent dilution with water, the solution was

.extracted with ethyl acetate. After solvent removal,
the residue was subjected to silica gel column

chrbmatography to yield 2.2 g of a crystal.
(5) Ethyl ester of 3-[N-(4-chloro-2-(a-hydroxy-2,4,6-
trimethoxybenzyl )phenyl ]-N-neopentylcarbamoyl jacxrylic
acid

2.0 g of 5-chloro-c~(2,4,6~-trimethoxyphenyl)-2-~
(neopentylamino)benzyl alcohol, 0.99 g of monoethyl
ester of chlorofumaric acid and 0.85 g of sodium
hydrogen carbonate were added to 30 ml of
dichloromethane, and this mixture was stirred for 30
minutes. To the reaction mixture was added water, and
the organic layer was'dried, after which the solvent
was removed and the residue was subjected to silica gel
column chromatography to yield 2.5 g of an oily
compound .

(6) Ethyl ester of trans-7-chloro-5-(2,4,6-
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trimethoxyphenyl)-l-neopentyl-2-oxo-1,2,3,5-tetrahydro-
4,l-benzoxazepine-3-acetic acid.

2.5 g of ethyl ester of 3-[N-(4-chloro-2-(c-
hydroxy-2,4,6-trimethoxybenzyl )phenyl]-N-
neopentylcarbamoyl]acrylic acid and 1.33 g of potassium
carbonate were added to 30 ml of ethanol, and this
mixture'ﬁas stirred at room temperature overnight.
Afterxr éthyl acetate was added, the mixture was washed
with water and dried, after which the solvent was
removed and the residue was subjected to silica gel
column chromatography to yield 2.0 g of a crjéfal.
Melting point: 154-155°C. '
Elemental analysis (for C,;H;,C1NO,)

Calcd.: C 62.36; H 6.59; N 2.69
- Found : C 62.51; H 6.32; N 2.67

Example 72

By the same procedure as in Example 71, the
compounds listed in Tables 43 and 44 were obtained.

e —

—_—
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Table 4 3

Compd. Y . p. Formula Elemental Analysis(Found)

No, (°C) C H N

1 7-C1 2, 4" -0Clls 117-119 | C26ll52C1NOs 63. 73 6.58 ° 2.86
. (63.63  6.81  2.83)

2 7-C1 2,6’ -0CHsg 175-177 | Caglls2CINGs - - 63. 73 6. 58 2.86

, ' (63. 54 6. 49 2.89)

3 1-C1 2,5 -0CH; 165-166 | C24l132C1NOg 63. 73 6. 58 2.86
(63. 63 6. 59 2.82)

4 7-Cl 2,3 -0CH,0- | 164-167 | CssllagC1NO, ‘ 63. 35 ‘ 5.95 2.96
| (63.31 ° 5.88  2.92)

5 1-C1 3.4 _—OClle- 133-134 | C251125CINOs 63. 36 5. 95 2. 96
| ' o (63.13 2.79)

5.96

= 86T =~
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Table 4 4

Compd, X Y m, p. Formula Elemental Analysis(Found)
No. C) ' C H N
6 8-Cl1 2’ -Cl1 142-143 | C24l154C12NO4 62. 07 5. 86 3. 02

| | (61.87 6.0  2.89)

7 |79-Cl 2’ -0ClHs 167-169 | Ca5ll29C12NOs 60. 73 5. 91 2.83
| (60. 73 5. 97 2.74)
8 7-C1 2’ -0Clt® 173-174 . | C25l130CINOs 65. 28 6. 57 3.05
" . (65. 32 6. 64 3.1D

9 7-C1 2’ -Br 128-129 | Ca4ll37BrCINO4 56. 65 5. 35 2.75
o | (56. 77 5. 42 2.76)

‘10 T-Br 2'-Cl . 143-146 | C34ll24BrCINO, 56. 65 5. 35 2. 75
| I (56.50  5.23  2.58)

11 7-C1 2',3 -0CHs 184-185. | Cz6ll32CINOs’ 63. 73 6. 58 2. 86
(63. 75 6. 82 2.67)

10948 SPL
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Example 73
By the same procedure as in Example 71 except that
isobutyl aldehyde was used in place of

trimethylacetaldehyde, the compounds listed in Tables
45 through 47 were obtained.
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Table 45

C00C: 115

Elemental Analysis(Found)

Compd. X
No.

m, p.
“C)

Formula
: : .C H N
'-NMR(CDC13)4:0. 93 and 1. 03(each 31, d,

oil

C23H25C1FNO,
J=6, 6liz), 1. 25(3, t, J=7. 2liz), 1. 86-2. 10

(11, m), 2. 80(11, dd, J=16. b, 6. 2llz), 3. 06(11l, dd, J=16. 5, 7. 4
I1z), 3. 44(11, dd, J=13. 8, 5. 4lIz), 4. 14(2IL, q, J=T. 2liz), 4. 32

(11, dd, J=13. 8, 8. 4liz), 4. 43(11, dd, J=1. 4, 6. 21Iz), 6. 15
(11, s), 6. 26(11, dd, J=9, 0, 2. 91z), 7. 12(1H, ddd, J=8. 8, 7. 6,

2. 9liz), 7. 29-1. 47(4l, m), 7. 66-7. T5(1H, m)

2 7-0Clis

2'-C1

oil

1), 3.43(11, dd, J=5. 4, 13. 6liz), 3. 6" (31, s), 4. 1321, q, J=T. 2llz

Ca4Ml2sCINOs - | .'H-NMR(CDCLs)6:0. 93(3H, d, J=6. 8llz), 1. 03
{ (31, d, J=6. 6Hz), 1. 25(3M, t, J=7, 21Iz), 1. 98

(11, m), 2. 80(1H, dd, J=6. 2, 16. 4Hiz), 3. 04(1H, dd, J=T. 2, 16. 4liz

), 4. 30(11, dd, J=8. 4, 13. 6liz), 4. 44(1M, dd, J=6. 2, 7. 2liz), 6. 06

(11, d, J=3, 0liz), 6. 16(11, s), 6. 93(1I, dd, J=3. 0, 8. 6llz), 7. 25~

7. 74(51, m)

LTI

- 8cT -



Table 46

Compd. Y m, P, Formula Elemental Analysis(Found)
No. C) C H N
3 |1 2,4 -C1 amorphous | Ca3ll34C13NO4 56. 98 4,99 2.89
solid (56. 92 5.00 2. 95)
4 7-Cl1 2’ -CFy 120-122 C24l125C1FgNO 59, 57 5.21 2.89
(59.57 5.18 2. 84)
5 7-Cl 2-0Cllg 124-125 C241125CINO; 64. 64 6. 33 3.14
_ (64_. 54 6. 34 3.0
6 7-Cl 2’ -Br oil CysllasBrCINO, | 'H-NMR(CDC1s)4:0, 95(3H, d, J=6. 8liz), 1. 06
' (31, d, J=6. 6liz), 1. 25(30, t, J=7. 1lz), 1. 85~
2. 09C1H, m), 2. 801N, dd, J=16. 6, 6, 2iz), 3. 05(11I, dd, J=16. 6,
| 7. 4iiz), 3, 48(1H, dd, J=13. 8, 5. 2liz), 4. 14(2H, g, J=T. 1112), 4. 29
(1n, dd, J=13. 8, 8. 8liz), 4. 43(1", dd, J=7. 4, 6. 2l1z), 6. 07T(11l, s),
6. 50(10, d, J=2. 2Uz), 7. 22-7. 75(61, m) '
7 T-Br 2'-C1 oil CasllgsBrCINO, | MH-NMR(CDC13)4:0.93 and 1.02(each 3H, d,

I=6. 6liz), 1. 25(31, t, J=T. 2liz), 1, 86-2. 08
(1M, m), 2. T9C1H, dd, J=16. 6, 6. 211z), 3. 06(11, dd, J=16. 6, 7. 41i2),
3. 4411, dd, J=13. 8, 5. 6iz), 4. 13C21l, q, J=7. 2llz), 4. 3111, dd, I=
13. 8, 8. 4liz), 4. 43(11, dd, J=T. 4, 6, 211z), 6. 13(11l, s), 6. 65(11, d,

1=2. 4liz), 7, 20-17. 75(6H, m)
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Table 4 7

No.

Compd.

m, p.
C)

Formula Elemental Analysis(Found)
C H N

8

7-Cl

4"-Cl

oil

C23ll25C12NO, JI-NMR(CDC13)4:0. 91 and 0. 98(each 3l d, J=

, 2. 7611, dd, J=16. 6, 6. Ollz), 3. 05(1lI, dd, J=16. 6, 7. 6iz), 3. 44
(11, dd, J=13. 6, 7. 611z), 4. 12(21, q, J=1. 1liz), 4. 26(11L, dd, J=13. 6
, 7. 6l1z), 4. 4111, dd, J=17, 6, 6. 0N1z), 5. 84(L1L, s), 6. ST(1H, s),
7. 20-7. 50(6H, m)

2 ~Clls

88- 90

-Ca4llagNOy 72. 89 1. 39 3. 54

(73.18 7.26  3.54)

10

7-C1

3’ -C1

oil

Caslla5CLlaNO4 YH-NMR(CDC1 )4 :0. 91(3H, d, J=20llz), 0. 98 (3,
| d, J=6. 6l1), 1. 26 (3N, t, J=T. 11lz), 1. 95-2. 18
(1, m), 2. 78C11H, dd, J=16. 4, 6. Oliz), 3. 05(1H, dd, J=16. 4, 7. 6liz),
3. 44111, dd, J=13. 6, 6. 41z, 4. 1324, q, J=T. 1l1z), 4. 2611, dd, J=
13, 6, 7. 6ll2), 4, 40(11, dd, J=T. 6, 6. Oliz), 5. 84(11l, 5), 6. 59C11, d,
J=2. 0liz), 7. 14-1. 50(6M, m)

11

71-CFs

|

100-102

CaallagFsNOs .} 64.13 5. 83 3.12
(64. 44 5. 85 2. 98)

12

7-C1

0il

023"23C1N04 'I-NMR(CDC13)6:0. 91 and 0. 99(each 31, d, J=
6. 6112), 1. 24(31, t, J=7, 2l1z), 1. 95-2. 20(1IL, m)
) 2 78(1" dd, J=16. 6, 5. 8liz), 3. 07(11, dd, J=16. 6, 7. 8112). 3, 44
(1" dd, J=13. 8, 6. 4l1z), 4. 13Q2ll, q, J=T. 2liz), 4. 27(11l, dd, J=13. 8
, 1. 6l1z), 4. 43(11, d, J=T.8, 5. 8lIz), 5 88(1H, s, 6. 61(1lL, d, J=2. 4
Hz) 7. 24-7. 49(TH, m)

6. 61iz), 1. 24(31, t, J=7. 11iz), 1. 93-2. 20(1M, m)|

L

paoepdo

I

i U9dgf SBH 109YS SIY L,

- 091 -




- 161 -

Example 74
The compounds obtained in Examples 71 and 72 were
hydrolyzed by the same procedure as in Reference

Examples 5 and Example 2 to yleld the compounds listed
in Tables 48 and 49.

e
RS

ect Has Been Replaced

\\II\I\\ T \II\



Table 48

Compd. Y n. p. Formula Elemental Analysis(Found)
No. | ) C H N
1 |1a 2,4'-0Cs | 260-263 | Ca4ll2sC1NO, 62.40 6.11  3.03
- 62.27 626 297
9 |1-c 9,6 -0Cl; | 263-270 | CaallzeC1NO, 6168 - 617  3.00
S (decoup) 40310 | (6LT2 615 . 2.90)
3 |10 2,5 -00s | 230-232 | CsallzaCINOs: 6240 611  3.03
_ . . (62.31 - 6.13  3.03)
4 |1 24,6 260-263 | C25llsoCINO, 61.04 6.15  2.85
-Cls | (decomp) | 60.97. 612 27D
5 |1€Cl 9’,3 -0CH;0- | 215-218 | CasM24CINOg 61.95  5.42  3.14

61.78 5.5  3.30)

U,
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Table 49

Elemental Analysis(Found)

Compd, X Y m. . Formula

No, C) | C H N
6 |7-C1 3, 4'-0CH;0- | 211-212 | Casllz(CINOG 61.95 543 3.4
(61.79  5.37 2.9

7 |s-c 9 -Cl 186-187 | CaallzsClaNO; 60.56  5.31 3.2t
(60.23 5.58  3.06)

8 [17.9-Cl 9’ -0CHs 965-967 | Casl25CLaNO5 58.12 551 2.9
' 10, 5130 (58.18  5.27  2.69)

9 |1-a 9 -0CHs 167-168 | C2all24CLNO 63.96  6.07 3.2
. | | (63.56 6.14  3.07

10 |7-C1 2 -Br 251-253 | CasllasBrCINO, 5496  4.82  2.91
| | S R (6497  4.85  2.8D

i1 | 7-Br 9 -Cl 947-250 | Ca2llzsBrCIND, 5.96  4.82 201
G473 512 2.8

12 |71-Ct 9,3 -0CHs | 244-247 | Ca4ll3sCLNO, 61.68  6.17  3.00
40, 31150 (61.65 ' 6.16  2.89)

- €91 -
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Example 75
The compounds obtained in Example 73 were
hydrolyzed by the same procedure as in Reference

Example 5 and Example 2 to yield the compounds listed
in Tables 50 and 51.

e
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Table 50

Compd. X Y m, p. Formula Elemental Analysis(Found)

No. (°C) C H N
1 |7-F 9 -Cl 9204-206 | Ca4H21CLFNO, 62.15  5.22  3.45
| (61.96  5.18  3.66)

9 | 7-0CH, % -C1 92- 94 | Cyall2(CINOs 62.16 . 5.88  3.30
+0, 4,0 (62.14 593 - 3.28

3 |71-C1 9, 4 C1 936-238 | Caqll2oC1sNO, 55.22  4.41  3.07
(5.12  4.45  3.00)

4 |1-C1 9 —CFs 212-225 | Caallz1C1F3NO, 5.97  4.64 3.0
G772 ¢ 4.67  3.05)

- &91 -
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Table 51

Formula

M,

- 991 -~

Compd., Y m, p. Blemental Analysis(Found)
No. (°C) C H N
5 |[71-c1 9 ~0Cll; 919-222 | Ca2ll5 4CINO; 63.23  5.79  3.35
(62.88  6.09  3.16)
6 |7-C1 9’ -Br 919-216 | Ca Mz BrCINO, 5404 4.53  3.00
| (53.68  4.56  3.10)
7 |7-Br 9 -Cl 194-196 | Cayll2yBrCINO, 53.61  4.59  2.98
£0. 21,0 (63.44 449 . 2.9D
8 |10 4 -C1 993-295 | Ca1llz4C15N0, 50.73  5.01  3.32
| - (59.58  5.01  3.23)

9 i 2’ -Clis 192-195 | Ca2llasNOy S 71,91 6. 86 3.81
| | (7.86  6.78  3.80)

10 |71-C 3 -Cl 158160 | C211121C15NO, 59.22 506 -3.29
40, 211,0 (50.00 5.00  3.2%)
it | 7-Cry I " 149-151 | CaaMagFsNO, 62.70  5.26  3.32.
D 62.51 ° 5.50  3.14)

12 |71-c1 i 190-192 | Cy41122CINO, 65.03 572  3.61
' - (64.94  5.61  3.48)
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Example 76
n-butyl ester of trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
acetic acid |

A solution of 0.4 g of trans-7-chloro-5-(2-
chlorophenyl)-l-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid as cbtained in Example 2, _
0.21 ml of n-butyl iodide and 0.21 ml of triethylamine -
in 5 ml of dimethylformamide was stirred overnight at
room temperature. After ethyl acetate was added, the
mixture was washed with dilute hydrochloric acid, an
aqueous solution of sodium hydrogen carbonate and
water. After the solution was dried, the solvent was
removed and the residue was subjected to silica gel
column chromatography to yield 0.25 g of a crystal.
Melting point: 106-109°C. '
Elemental analysis (for C,H;Cl,NO,)
Calcd.: C 63.42; H 6.35; N 2.84
Found : C 63.42; H 6.39; N 2.71
Example 77

By the same procedure as in Example 76, the
compounds listed in Tables 52 through 54 were
syhthesized.
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Table 52

Compd. R m, p. Formula Elemental Analysis(Found)
No. ©) C H N
0 Cliy - o0il Czsll34C12NOg MI-NMR(CDC135) 6 :0. 93(91, s, Bu), 1. 19(9II, s,
1 -Clt;0C —}~Cll | | Bu*), 2. 86(1H, dd, J=16. 8, 6. 4iz), 3. 09C1I, dd,
Clls - J=16. 6, 7. Oliz), 4. 27(1N, t, J=6. 81I2), 4. 50(1H, d, J=14. 0llz),
| 5.73Q11, d, J=15. Olz), 5. 791N, d, J=15. OHiz), 6. 26(1MI, s, Cs-1D),
6. 5-6. 611, m), 7. 3-7. 86N, m, aromatic)
oil Cs1l37C1aNO; | 'H-NMR(CDC13)4:0. 93(9H, 5, Bu®), 1. 1-1. 6
2 el 0 (61, m), 1. 65-2:0(4T, m), 2. 75-3. 2(21, m), 3. 3
-cio co—~_) -3. 511, m), 4. 35-4. 7(31, m), 6. 25 and 6. 28(11I, each s, Cs-ID),
6. 52(1l, s, aromatic), 6. 7-6. 85(111, m), 7. 3-7. 8(6lI, m, aromatic)

- 891 -
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Table 53

Compd, R m, p. " Formula Elemental Analysis(Found)
No, C) C H N
Clls 0il CsallsoClaNOg | 'H-NMR(CDC15)8:0. 93(61L d, J=6. 811z). 0. 94
3 -Cll, Cocll, n (o1, s, Bu'), 1. 0631, t, J=T. 6llz), 1. 85-2. 1
Nl (11, m), 2, 2-2. 421, m), 2. 8111, dd, I=16. 6, 6. 8liz), 3. 02(1H,
MlsC, dd, 7=16. 6, 6. 811z), 3. 30(1H, d, J=14. Oliz), 3.92(2M,d,J=6.6
liz), 4. 42C1H, t, J=6, THz), 4. 50(1H, d, J=14, 0liz), 4. 81 (1, d,
J=11. 6l1z), 4. 93C1M, 4, J=11, 6H1z), 6. 25(11H, s, Cs-11), 6. 52(11L,
s), 7. 0410, t, J=7. 8liz), 7. 3-17. 8(6M, m)
0 o 167-168 | C26/l30C12N205 59. 89 5. 80 5. 37
4 _cn,cn<C“: | | (59. 92 5. 82 5. 15)
0 oil Cso"saClzNzOs l“ NMR(CDC]. )J 0 94(9" S, BU') 1 1 1 5
5 | o, tn¢ Ol (121, w), 2, 99(10, dd, J=16. 8, 6. 11iz), 3. 20
NCH(CH,) 2 (11, dd, J=16. 8 7 9liz), 3. 39(11, d, J=14. 0llz), 3. 3-3. 8(2ll, m),
' 4. 4-4. 65(31, m), 4. 78(1H, d, J=14. 01z), 6. 2TC1H, s), 6. 52(1M1,
1 8),7.3-7. 8(61, m)
-C“z%Clla 165-166 | Caqllz7CL2NO, 59. 13 4.96 2.55
6 0" : (89. 21' 5. 28 2. 46)
0 ' R
_C“zgo 191-193 | Cgallz5C12NOg 64. 65 4.92 2. 36
7 ' (64. 67 5. 217 2.14)

- 691 -
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Table 54

Compd. R m. p, Formula Elemental Analysis(Found)
No. (C) c H N
8 | -ci 158-159 | Caallz5C1:NO, 61.34 560  3.11

(61.48 578  2.84)
122-123 | CagllzoCloNO4 65.54 560  2.64

0 | —tm—~) 41150 65.40  5.70 2.4

10| ~Cil,CO0CHs 137138 | Casll2C1:N0, 59.06  5.35  2.16
(50.11 534  2.60)

11| ~Cil;Cii=Cll; 108-100 | Casll7CLsNO, 63.03 571 2.9
- (63.12 5.8 27D

80- 00 | CaollssCL2NO, 65.41  6.62  2.63

2 | -t~ . | 65.62  6.51  2.42)

13 | ~CH2C00-C(Clla) s 140 | CsallsaCloNO 6109 6.04 254
(60.87 . 6.14  2.48)

i

|
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Example 78
Phenyl ester of. trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetic acid

0.3 g of trans-7-chloro-5-(2-chlorophenyl)-1l-
neopentyl-z-oxo-l,2,3,5-tetrahydro-4,l-benzoxazepine—3-
acetic acid as obtained in Example 2 and 0.072 g of
phenol were dissolved in 12 ml of dichloromethane, and
10 ml of l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride was added, followed by stirring.at room
temperature for 1.5 hours. The reaction mixture was
concentrated, ethyl acetate was added and the mixiure
was washed with water, after which the organic layer
was dried and the solvent was distilled off. The
residue was subjected to silica gel column |
chromatography to yield 0.28 g of a crystal.
Melting point: 147-148°C.
Elemental analysis (for C,gH,,C1,NO;)
Calcd.: C 65.63; H 5.31; N 2.73
Found : C 65.55; H 5.45; N 2,46
Example 79

The compounds obtained in Examplé 2 were subjected

to the same procedure as in Example 78 to yield the
compounds listed in Table 55.

—
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Table 5 5

Compd. R m. p. Formula Elemental Analysis(Found)
No. 48] C H N
199-200 | C3yM3sCL2NOg 63. 70 5. 35 2.40
1 _('__}-Cooc,u5 | o (63.71 563 21D
Clly ' 100-101 | CaollzeCLaNO; 62.76  6.11 293
2 —CH (62.91 6. 32 2.72) -
NCls -

A,

- CLT -
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Example 80
Cyclohexylthio ester of trans-7-chloro-5-(2-
chlorophenyl)-l-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid

0.3 g of trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3~
acetic acid as obtained in Example 2 and 0.09 g of
cyclohexylmercaptan were subjected to the same
procedure as in Example 78 to yield 0.19 g of a
crystalline compound. :
Melting point: 157-158°C.

‘Elemental analysis (for CyH;;C1,NO;S)

Calcd.: C 62.91; H 6.22; N 2.62
Found : C 62.94; H 6.08; N 2.40
Example 81

t-butyl ester of trans-7-chioro-5-(2-cﬁlorophenyl)—1-
neopentyl-2-oxo-1,2,3,5~tetrahydro-4,1~benzoxazepine-3-
acetic acid. _

To a solution of 1.2 g of trans-7-chloro-5-(2-
éhlorophenyl)-1-neopentyl—2-oxo-l,2,3,5-tetrahydro-4,l-
benzoxazepine-3-acetic acid as obtained in Example 2 in
40 ml of dichloromethane, 10 ml of isobutene and 0.1 ml
of concentrate sulfuric acid were added, and the
mixture was kept standing at room tempgrature for 3
days. After reaction mixture concentration, ethyl
acetate and an aqueous solution of sodium hydrogen
carbonate were added, and the organic layer was washed

‘with water and dried, afte which the solvent was

removed and the residue was subjected to silica gel

column chromatography to yield 1.07 g of a crystal.

Melting point: 141-142°C.

Elemental analysis (for C,H; C1NO,) This Sheet Has Been Replaced

Calcd.: C 63.42; H 6.35; N 2.84 Ill““
Found : C 63.52; H 6.37; N 2.80 ““‘I“‘I“l““
Example 82

Carboxymethyl ester of_trans—?-chloro-s-(z?
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chlorophenyl)-1l-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine~3-acetic acid

0.3 g of t-butoxycarbonylmethyl ester of trans-7-
chloro-5-(2-chlorophenyl)-1l-neopentyl-2-oxo-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-acetic acid as obtained
in Example 77 was dissolved in 3 ml of trifluoroacetic
acid, and this solution was kept standing at room
temperature for 30 minutes. After the solution was
concentrated, ethyl acetate was added, followed by
washing with water and subseguent drying, after which
the solvent was removed.and the residue was ~

recrystallized from petroleum ethexr to yield 0 24 g of
a crystal. '

Melting point: 186-190°C.

Elemental analysis (for C,,H,;sC1,NO;-1/2H,;.0)
Calcd.: C 57.27; H 5.21; N 2.78 '
Found : C 57.38; H 5.05; N 2.78

" Example 83

Methyl ester 6f 2~-[trans-7~chloro-5~(2~chlorophenyl)-1-
isopropyl~2-ox0-1,2,3 5-tetrahydro-4 l-benzoxazepine-3-
acetyl]aminobenzoic acid

0.35 g of trans-7-chloro-5-(2-chlorophenyl)-1-
isopropyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetic acid as obtained in Reference Example 5 was
dissolved in 10 ml of toluene, and 0.63 ml of thionyl
chloride was added, followed by stirring for 30 minutes
while heating at 90°C. The solution was concentrated
and the residue was dissolved in 10 ml of
dichloromethane, and 0.13 ml of methyl ester of 2-
aminobenzoic acid and 0.14 ml of triethylamine were
added, followed by stirring at room temperature for 30
minutes. After the solution was concentrated, ethyl
acetate was added, and the mixture was washed with
dilute hydrochloric acid, an agueous solution of sodium
hydrogen carbonate and water. The solvent was removed
and the residue was subjected to silica gel column
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chromatography to yield 0.25 g of a crystal.
Melting point: 188-190°C.
Elemental analysis (for C,3H;sC1,N,0s5)
Caled.: C 62.11; H 4.91; N 5.24
Found : C 61.94; H 4.91; N 5.24
Example 84 . )
By the same procedure as in Example 83, the
compounds listed in Tables 56 and 57 were obtained.

-

eet Has Been Replaced

\\Il\\\\ Ly



Table 56

Compd. R m, p. Formula Elemental Analysis(Found)

No. C) C H N
C00C.li5 161-163 | C20ll26C12N20s 62. 71 5. 08 5. 04

1| -5 - - 62.62 4.9  5.15)
236-238 | CasllasClaNa0s 6271 5.08 5.0

2 | ~C)-couc;ls o (62.67 5.2 500
172-174 | Cagll2aC1oN205 62.71  5.08  5.04

3 (62.63 .- 5.00 528

CH,CO0CH R .

COOCH 92~ 94 | Cqoll2aCl2N205 61. 71 5, 18 4. 96

4 -y 40,0 (61.85 533  5.10)

- 9Ll1 -
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Table 57

" F ' -lemental Analysis(Found)
Compd, R ", p. Formula E

No. C) C H N

139-142 | Cooll24C1aN205 - 62.7 5,08  5.04
5 | -CHy— )-Co0CHs | €6 512 4%

oil C llsaCth.Os II-NMR(CDCLs) d: 1. 27(9N, s, Bu'), 1. 29(31, d,
6 ' . C.OOC(CHS)S N J=6. 8liz), 1. 54(3M, d, J=6. 8Hiz), 2. T1(1l, dd,

s @ @ J=14. 2, 6. Oliz), 2. 95(1H, dd, J=14. 2, 7. 4112, 4. 38(1H, t, J=
| 6. 6liz), 4.45-4. 6C1H, m), 4. 7-4. 9(2H, m), 6, 00(1IL, s), 6. 3-6. 45
(11, m, NID, 6. 501N, d, J=2. 4liz), 7. 2-7, 85(141l, m)

LI

- LT -
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Example 85
2-[{trans-7-chloro~5~(2-chlorophenyl)-l1-isopropyl-2-oxo- .
1,2,3,5~-tetrahydro-4,1-benzoxazepine-3-~
acetyl]aminobenzoic acid

0.15 g of methyl ester of 2-[{trans-~7-chloro-5-(2-
chlorophenyl)-l-~isopropyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine~3-acetyl Jaminobenzoic acid as obtained in
Example 83 was subjected to the same procedure of ester:
hydrolysis as in Example 34 to yield 0.11 g of a
crystal.
Melting point: 208-211°C.
Elemental analysis (for CnHﬂ01ﬂh05)
Calcd.: C 61.49; H 4.59; N 5.31
Found : C 61.22; H 4.68; N 5.35
Example 86 _ .

The compounds obtained in Example 84 were
subjected to the same procedure of ester hydrolysis as

in Example 34 to yield the compounds listed in Table
58.
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Table 5 8

Compd. R m, p. Formula Elemental Analysis(Found)
No. §0)) C H N
cooll 149-152  Carllz4CLaN305 BL49 4.5  5.31

1| -5 ) T | @ust 471 545
5300 Carlla:ClaNs05 - 0T 16 5.7

60.97 476 530

2 | )p-coon - 4,0

(61. 96 4.85

5 | -Cla~_)-cool (decomp)

793995 CasllaeCLaN05 .11 481 511
3 | | .| (6196 482  5.35
¢,CooH
240-244  Casll26C12N205 62. 11 4,84  5.17
4 _C"2.<C:jf°°" | (62.13 ;. 5.00 5.1D
242-244  Cyall26CL2N205 62.11  4.84  5.17
. 5. 25)

=~ 641 -

)
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Example 87
Ethyl ester of 4-[trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-z-oxo-l,2,3,5—tetrahydrq—4,1-benzoxazepine—3-
acetyl ]Jaminobenzoic acid

0.6 g of trans-7-chloro-5-(2-~chlorophenyl)-1-
neopentyl-Z-oxo-l,2,3,5-tetrahydro—4,1-ben20xazepine—3-
acetic acid as obtained in Example 2 and 0.27 g of
ethyl ester of 4-aminobenzoic acid were subjected to

the same procedure as in Example 83 to yield 0.43 g of
a crystal.

Melting point: 218-210°C.
Elemental analysis (for C;;H;;,C1,N,05)
Calcd.: C 63.81; H 5.53; N 4.80 -
Found : C 63.79; H 5.38; N 4.70
Example 88
By the same procedure as in Example 83, the
compounds listed in Tables 59 and 60 were synthesized.
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Table 59

!
CON-R

Compd, R m, p. Formula Elemental Analysis(Found)
No. (C) . | C H N
C00CTs 181-182 | Ca1lls2C15N205 63.81  5.53  4.80
1 -cu,—@ - (63.85  5.41  4.66)
- - 208-209 | CatllssCLaN205 63.81 . 555 480
2 | -cn,~_)-coocHs 1 7 | (6362 5.5 479
| 291275 | CarllasCLaN20s 63.81 5.5 4.8
3 | < -Ciac00CHs | (63.69 560  4.50)
114-115 Cs2ll34Cl2N205 64.32 '+ 5. T4 4.69
4 = 64.22  5.97  4.43)

-Cll,Cll,—_)—Co0Cls

- 181 -
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Table 60
Compd. R m, p. Formula Elemental Analysis(Found)
No. C) C H N
| 0il 11-NR(CDC15) 4 : 0, 94(ON, s, Bu*), 1. 27(91, s, Bu*), 2. 7211, dd,
5 COO_‘f_“éns J=14. 2, 6. 0liz), 2; 92(11, dd, J=14. 2, 7. 20iz), 3. 4011, d, J=14.0
Iiz), 4. 30~4. 7(41l, m), 6. 27(1Hl, 5), 5. 5211, d, J=1. 6liz), 7.
_C,,z Clls -l?slzli?l l:)7(4 m), 6. 27C11, 8, 5. 52(11, d, J=1. 61iz), 7. 1
s |
,-."'E-_,.g /
?——:‘? /
é—.“g /
ag;x

L

- C¢81 =
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Example 89
 The compounds synthesized in Examples 87 and 88
were subjected to the same Procedure as in Examples 24

and 82 to yield the compounds listed in Tables 61 and
62.
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Table 6 1

Compd., R m, p. Formula Elemental Analysis(Found)

No, °C) c H N
983-986 | CaollzsCl2N205 6271 508  5.04

1 ~_)—coor - 62.95 5.3  5.0D
001l 220-223 | Caoll3oCLzN205 63.27 531  4.92

2 ‘C"z‘d o : ' (63. 24 523  4.78)
551-753 | CoollsoClaNa0s - 63.27 531  4.92

3 | -Cila~_)-cool IR (62.98 543 461
156-158 | Csoll3oCLoN20s 63.27 - 5.31  4.92

4 ~_)-CltaCool 63.39 521  4.76)

-,
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Table 62

Compd. R m, p. Formula Elemental Analysis(Found)
No. °C) C H N
' 143-145 | Ca1ll35C12N205 62. 28 5. 61 4.73

~Cll,Cll; =_/-Cooll 41150 62.32 578  4.49)
. COOI 158-161 | CsellssCl2N20s 66. 77 5. 60 4. 33

6 | -ctl, } .76 580 4.3

[T

- 681 -
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Example 90
Tréns—7—chloro-5—(2-chlorophenyl)-l-isobutyl—z—oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetamide

1.0 g of trans-?-chloro—s-(2—chlorophenYl)-l-
isobutyl-2-ox0-1,2,3,5-tetrahydro~-4, l1-benzoxazepine-3-

‘acetic acid and 0.5 g of ammonium chloride were

dissolved in 8 ml of dimethylformamide, and 0.46 g of
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride and 0.7 ml of triethylamine were added,
followed by stirring at room temperature for 30
minutes. After water was added, the solution’was
extracted with ethyl acetate, followed by washing.with
water, after which the solvent was removed and the
residue was recrustallized to yield 0.75 g of a
crystal.
Melting point: 271-272°C.
Elemental analysis (for C,H;,C1l,N,0;)
Calcd.: C 59.87; H 5.26; N 6.65
Found : C 59.91; H 5.33; N 6.91
Example 91

The compound obtained in Example 2 and Reference
Example 5 and various amines were subjected to the same
procedure as in Example 90 to yield the compounds
listed in Tables 63 through 67.
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Table 63 ' e
—I
—_—t
=-—__§
A
==
8
Compd. R!? R? m. . Formula Elemental Analysis(Found)
No. (§(0)) C H N
1 CH(CHs) 2 NIt 226-227 | Caoll20Cl2N20s .58. 98 4.95 6. 88
~ (58.93 . 4.85  6.75)
5 | Cll NIl 187-189 | Crall1 CLaN20s 56.34 .33 1.30
- (56.53°  4.55  6.94)
3 NIl 946-248 | CoallzeCLaN204 62. 48 5.68  6.07
€O - (62.98  5.87  5.86)
4 NIl 185-187 | CaallzaCLzN203 63.31-  4.43  6.15
-0l 63.23  4.49  6.10)
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Table 64

Formula

Elemental Analysis(Found) |

Compd, R! R? m. p.
No. - C) C H N
5 | -CllO) NIICH 189-190 | Casl22C12N204 63. 97 .72 5.97
| (64. 01 4.5 5.90)
6 "C"r© N(Cllg) 2 183-184 | Ca6l124C12N304 64. 00 5. 06 5.74
Y1150 (63.97 5.03 5.8
T |, © NIICll 104-107 | CaoM24C12N0, 61, 42 1.96  5.51
it Y11,0 (61. 65 5.06  5.40)
8 NIClls 193-195 | C2oH24CL,N205 64. 60 5.00  5.80
ClClr 4 o - GL42 499 519
9 | NIICIls 171172 | Caoll24CLaN04 6255 484  5.61
~-Cll ocH
| - 0CTs (62. 24 505 5 30
T P NIICH 5 190-191 | Caoll24C12N203 67. 06 166 530
- (66.78 1.56  5.26)
11 Cl,ClI(Cll5) 2 N(Clls) . 134-135 Casll26C15N203 61. 47 5.83 6.23
| ' (61.33 5.76  6.18)

= 881 -
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Table 65

Compd. R! R? m, p. Formula Elemental Analysis(Found)
No. - ) C H N
T - - '
12 CH,CH(CHig) 2 N(CHL) sClls 135 | 13§ Casll30ClaN20s (gg i;g g gg g g;)
13 | Cl,CH(Cy), |1 168-160 | Casllz5CLaN20s 65. 76 5.52  5.48
| Nen<C9 65.80  5.67 557
T | TA-145 | CasllaaClala0s | 08.28 5.0 4.83
AW e 150 ©8.33 512 4.65)
15 i 177-178 Cs3sll25C12N504 66. 79 4. 90 4, 87
-Cll -
3 NCHa§) o 66.97  4.91  4.83)
0Clls | . | .
16 | - 177-179 | CssllssClaN30s 68.40  5.41  6.84
9 NOHO ©.35 557 6.8
17 | Cl,C(Clls)s NIINII, 948-250 | Cz2ll25C12Ns0g 58. 67 560  0.33
(58. 76 5.90  8.93)
18 C“zC(C"a)s N"N(Clls)z Cza“zg(ﬂstOs 60 25 6. 11

232-236

T8
60.14 620 8.5

- 681 -
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Table 66

Formula

Compd, R! R? m. p. Elemental Analysis(Found)
No. “C) C H N
19 |CHCHCCd: | Ry 270-271 | CasllzsCloNe0Os 53.50  4.59  17.02
MN]!'“ 410 (53. 63 4.43. 16.88)

20 Cl(Clls)2 I ' 247-248 C22l23C1 N30y 56. 91 4,99 9.05
N(CHI2) 2CNIl2 (56. 69 4.90 8. 96)

21 Cli,Cli(Clis) 2 NH, 271-272 Cayll23ClaN204 59. 87 5.26 6. 65
5.33 6. 91)

(59.91

pooepdoy usag Ser] 199YS SIL

- 061 -



Table 67

s

Conpd. R! R? m, p. Formula Elemental Analysis(Found)

No, &) _ C H N

92 | Cll,C(Clls)s I i 198-199 [ Cs1MssClaNs0s 65.49 . 6.20  7.39
v O 65.91 650  7.28)

93 | CliC(Clls) s 132-133 | Cazlls4C1,FNs0s 64, 21 5.73  T.02
'C"‘@‘F (@4. 5 58 113

94 | CH;C(Clls)s . or. | 1187121 | CarllasCLaNsOs 56. 22 6.18 _ 6.18
N SN ? (CO0I) 5 +1/21120 (56. 37 6.35  6.56)

il

95 | ClI;C(Clls)s 179-180 | CzallssC12N30s 62. 62 6.66  17.83

EOARS +1/41150 (62.66 6.5  17.85)

il

paoeyday usag sery 199yg Sy,
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Ethyl ester of 7-chloro-5-(2-chlorophenyl)-l-isobutyl-
S-methyl-1,2,3,5-tetrahydro-2-~oxo-4,l-benzoxazepine-3-
acetic acid )
(1) 4~-chloro-2-[e~hydroxy~c-methyl-(2-
chlorophenyl)methyl]aniline

-A tetrahydrofuran solution of a Grignard reagent
synthesized from 0.45 g of magnesium and 1.2 g of

- methyl iodide was added dropwise to a solution of 2.0 g

of 2-amino-5-chloro-2‘-chlorobenzophenone in 20 ml of
tetrahydrofuran. After refluxing with heating for 10
minutes, the mixture was cooled with water, and a
saturated agueous solution of ammonium chloride was
added, and the mixture was extracted with ethyl
acetate. The solvent was distilled off, and the
residue was subjected to silica gel'colhmn
chromatorgraphy to yield 1.5 g of an oily compound.
'H-NMR (CDC1;) &: 2.04 (3H, s, CHs), 7.0-7.8 (7H, m)
(2) N-isobutyl-4-chloro-2-[a-hydroxy-c~-methyl-(2-

chlorophenyl )methyl]Janiline

To a solution of 1.2 g of 4-chloro-2-[{a-hydroxy-c-
methyl-(2—chlorophenjl)methyl]aniline'and 0.32 g of
isobutylaldehyde in 8 ml of acetic acid, 0.25 g of
sodium borohydride was added, followed by stirring at
room temperéture for 40 minutes. After water was
added, the reaction mixture was extracted with ethyl
acetate, after which the solvent was removed and the

‘residue was subjected to silica gel column

chromatography to yield 1.4 g of an oily compound
'H-NMR (CDCl;) &: 0.75, 0.80 (6H, each, d, CH;), 1.67
(1€, m), 1.99 (3H, s, CH;), 2.74 (2H, d), 7.05-7.8 (7H,
m)
(3) Ethyl ester of 3-[N-[{4-chloro-2-[a-hydroxy-c-
methyl-(2-chlorophenylmethyl )phenyl]-N-
isobutylcarbamoyljacrylic acid

1.4 g of N-isobutyl-4-chloro-2-{a-hydroxy-a-
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methyl-(2-chlorophenyl)methyljaniline was dissolved in
15 ml of dichloromethane, and 0.7 g of sodium hydrogen
carbonate was added, after which a solution of 0.68 g
of monomethyl ester of chlorofumaric acid in 4 ml of
dichloromethane was added dropwise over a period of 20
minutes. After the mixture was washed with water and
dried, the solvent was remo#ed and the residue was

subjected to silica gel column chromatography to yield =

0.65 g of a crystal.
Melting point: 153-154°C. -
Elemental analysis (for C,H;,C1,NO;)
Calcd.: C 62.07; H 5.86; N 3.02
Found : C 62.19; H 5.86; N 2.90
(4) Etﬁyl ester of 7-chloro-5-(2-chlorophenyl)-1-
isobutyl-5-methyl-1,2,3 5-tetrahydro-2-oxo-4 1~
benzoxazepine-3-acetic acid

1.0 g of ethyl ester of 3-[N-{4-chloro-2-[c-
hydroxy-a-methyl-(2-chlorophenylmethyl )phenyl]-N-
isobutylcarbamoyl]acrylic acid was dissolved in 10 ml
of ethanol, and 0.35 g of potassium carbonate was
added, followed by stirring for 12 hours. After water
was added, the reaction mixture was extracted with
ethyl acetate and dried, after which the solvent was
removed and the residue was subjected to silica gel
column chromatography to yield 0.8 g of a crystal.

Melting point: 119-120°C.

Elemental analysis (for C,H,;;Cl,NO,)

Calecd.: C 62.07; H 5.86; N 3.02
Found : C 62.08; H 5.93; N 2.98
Example 93

7~-chloro-5-(2-chlorophenyl)-l-isobutyl-5-methyl-
1,2,3,5-tetrahydro-2-oxo-4,1l-benzoxazepine-3~acetic
acid

0.3 g of ethyl ester of 7-chloro-5-(2-
chlorophenyl)-l1~-isobutyl-S5-methyl-1,2,3,5-tetrahydro-2-
oxo-4;l-benzoxazepine-B-acetic acid was dissolved in 10
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ml of methanol, and 2 ml of a 10% agueous solution of
potassium carbonate was added, followed by stirring for
40 minutes with heating at 70°C. After acidification
with dilute hydrochloric acid, the reaction mixture was
extracted with ethyl acetate. After the extract was
dried, the solvent was removed and the residue was
recrystallized from ethyl acetate-hexane to yield 0.16
g of a crystal.
Melting point: 153-154°C.
Elemental analysis (for C,;H,;Cl,NO;)
Caled.: C 60.56; H 5.31; N 3.21
Found : C 60.59; H 5.32; N 2.92
Reference Example 9
Ethyl ester of trans-7-chloro-5- (2-chlorophenyl) -1~
(2,2,2-trifluoroethyl)-1i,2,3, 5-tetrahydro-2-oxo-4 1-
benzoxazepine-3-acetic acid’
(1) 5-chloro-a-(2-chlorophenyl)-2-
(trifluoroacetylamino)benzyl alcohol

To a solution of 1.0 g of 2-amino-5-chloro-a-(2-
chlofophenyl)benzyl alcohol in 12 ml of
dichloromethane, a solution of 0.8 g of anhydrous
trifuorocacetic acid in 2 ml of dichloromethane was
added. After reaction, an agueous solution of sodium
hydrogen carbonate was added, and the organic layer was
dried, after which the solvent was removed and the
residue was recrystallized from hexane to yield 1.3 g
of a crystal.
(2) 5-chloro-a-(2-chloxophenyl)-2-(2,2,2-
trifluoroethylamino)benzyl alcohol

To a suspension of 0.25 g of lithium aluminum
hydride in 20 ml of absolute ethyl ether, a solution of
1.2 g of 5-chloro-a-~(2-chlorophenyl)-2-
(trifluoroacetylamino)benzyl alcohol in 5 ml of
tetrahydrofuran was added dropwise. After mixture
stirring at room temperature for 1 hour, water was .
added, and the organic layer was dried, after which the
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solvent was removed and the residue was subjected to
silica gel column chromatography to yield 1.0 g of an
oily compound. u .
(3) Ethyl ester of 3-[N-[4-chloro-2-(a-hydroxy-2-
chlorophenylmethyl)phenyl]-N~(2,2,2-
trifluoroethyl)carbamoul Jacrylic acid

5-chloro-c~(2-chlorophenyl)-2-(2,2,2-
trifluoroethylamino)benzyl alcohol and monomethyl ester’
of chlorofumaric acid were subjected to the same
procedure as in Reference Example 1 to yield an oily
compound. .
(4) Ethyl ester of trans-7-chloro-5-(2-chlorophényl)—
1-(2,2,2-trifluoroethyl)-1,2,3,5-tetrahydro-2-oxo-4,1-
benzoxazepine-3-acetic acid

Ethyl ester of 3-[N-[4-chloro-2-(a-hydroxy-2-
chlorophenylmethyl)phenyl]-N-(2,2,2- °
trifluorcethyl)carbamoyl]acrylic acid was subjected to

the same procedure as in Reference Example 2 to yield a
crystal.

Melting point: 163-164°C.

Elemental analysis (for CjH)sCl,F3;NG,)
Calcd.: C 52.96; E 3.81; N 2.94
Found : C 52.93; H 3.88; N 2.91
Reference Example 10

By the same procedure as in Reference Examples 2
and 9, the compounds listed in Table 68 were
synthesized.
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Table 68

Compd, m, p, Formula Elemental Analysis(Found)

No. | °C) | C H N

1 | CH,CFyCFs oil UI-NHR(CDCL4) 4 : 1. 25(3N, t), 2. 8, 3. 1(2N, &dd), 4. 0-4.3(31, m),
4. 48Q1, dd), 5, 1-5. 35C1M, m), 6. 18(1L, s), 6. 5611, d), 7.2-7. 8
(61, m)

2 - 106-107 | C23M23Cl:NO4 61. 62 517  3.12

- C"z"(] ' (61. 66 531  3.16)

€ SeH 1991 STy,

Il
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Example 94

synthesized.
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Table 69

Compd. R n. p. Formula Elemental Analysis(Found)
No. | - CC) ‘ C H N
1 Cll,Cll,C(CH3) 5 o0il 1I-NMR(CDC14) 4 : 0. 94(8H, s), 1. 2531, t), 1. 3-1. 8(2l, m), 2.8,

3. 0821, £&dd), 3. 54(11L, dt), 4. 13(20, da), 4. 35-4. 6C2IL w),
6. 0C1H, 5), 6. 52(1H, ), 7. 1-7. 8(6H, m)

I

pooedoy uead SeH 199§ ST L
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Reference Eica.mple 11

- The compounds obtained in Reference Examples 9 and
10 were subjected to the same procedure as in Reference
Example 4 to yield the compounds listed in Table 70.
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Table 7 0

Compd. m, p. Formula Elemental Analysis(Found)
No. _ ) c H N
1 CH;CF,CFs 186-187 Caoly 4CL2F5NO4 48.21 2. 83 2. 81

(47.91 2.82 2.95)

2 230-232 | Ca1ll; oC12N0, 60. 01 .56 3.33
C"z-<] ‘ (59. 74 4.55  3.29)

3 Cll,CF3 213-215 | Cylly 4CL2F3NOy 50.91 3.15 3.12
: ' (50. 97 3.05)

. 3.26

- 002 -
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Example 95

The compounds obtained in Example 94 were
subjected to the same pProcedure as in Reference Example
4 to yield the compounds listed -in Table 71.

—_—
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Table 71

Compd. R m p. Formula Elemental Analysis(Found)
No. : ) : C H N
1 CH.CH.C(CHs)s 176-177 | Casll35C12N04 61. 34 5,60 311
(61.45 5. 68 3. 25)

paoe]day uaag ser }9YS SIYL

- 702 -
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Also, physicochemical properties of intermidiates
of compounds obtained in Reference Examples 9 and 10
and Example 94 are shown in Tables 72 and 73.
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Table 72

{
R m, p. Formula Elemental Analysis(Found)
c) C H - N
oil C| 5"1 201 stNO l""NMR(CDC].a) 6 33. 82(2", dt)"i 6. 17(1", S).
CH,CF,CF 6. 69(11L, d), 6. 84(1M, @), 7. 1-7. 5(5II, m)
allall's
- 0il Cy411;7C1,NO 'H-NMR(CDC1s) & :0. 1-0, 6 (41, m), 1. 0-1. 2
(1n, m), 2, 9220, d), 6. 1611, ), 6. 5T(1H, d),
o 6. 91111, d), 7. 1-7. 6(5H, m)
0il Cioll23C15NO 'I-NMR(CDC13) & :0. 94(9N, s), 1. 4-1. 6C21, m),
3. 1C21, m), 6. 10(111, s), 6. 62(111, d), 6. 8311,
cl ,
FlClCCds . d), 7. 1-7. 5(51I, m) :
oil Cisll; oC1oF3NO | 'H-NMR(CDC1s) & :2. 68(2H, d), 5. 23(1H, m),
CH,CF -1 6. 15C10, d), 6. T(1H, d), 6. 83(1H, d), 7. 1-7. 6
o (51, m) L

- %02 -

i,

L
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Table 73

COOR 2
R R M. p. Formula Elemental Analysis(Found)
C) - C - H. . N

oil Cz2ll;14C1 _stNO.; 1I-NMR(CDCls) & :1. 15-1. 4(3M, m), 3. 2-5. 45
Cli,CF,CFs -C,lis (41, m), 6. 0-7. 6100, m)

oil C23ll23C12N04 I[[-NMR(CDC13) & :0. 1-0. 55(4H, m), 0. 9-1. 4
C"z"'q ~Cylls (41, m), 2. 4-4. 4(41, m), 6. 0-7, T(100, m)

S oil Co5llsoCl2NO, T-NMR(CDC13) & :0. 76, 0. 91(9H, both s),
CH,CH,CH(CH3) s -Cqll5 1. 1-1, 8C2N, m), 2. 6-4. 5(41L, m), 5. 95-7. 7
(101, m)

oil Ca1ll; 3C1oF3NO4 {. I-NMR(CDCls) & : 1. 17-1. 4(3H, m), 3. 2-5. 3

C"zCFs _C2“5 (4“. m)o 6. 0—7. 6(10“1 m)

- 602 -~
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Example 96

Ethyl ester of trans-7-chloro-5-(2~chlorophenyl)-1-
neopentyl-l,2,3,5-tetrahydro-2-oxo—4,1-benzokazepine-3-
propionic acid.

(1) Trans-7-chloro-5-(2-chlorophenyl)-3-(2-
cyanoethyl)-l-neopentyl-l,2,3,5—tet;ahydro-2foxo-4,1-
benzoxazepine

0.3 g of 7-chloro-3- (2-chloroethyl) -5-(2-
chlorophenyl)—1—neopentyl—l,2,3,5—tetrahydro—2-oxo-4,1-
benzoxazepine and 0.1 g of sodium cyanide were
suspended in 6 ml of dimethylsulfoxide, followed by
stirring at 100°C for 1 hour. Water was added and the
suspension was extracted with ethyl acetate, after
which the solvent was removal and the residue was
subjécted to silica gel column chromatography to yield
0.25 g of a crystal. .

Melting point: 194-195°C.

Elemental analysis (for C,3H,,C1,N,0;)

Calcd.: C 64.04; H 5.61; N 6.49

Found : C 63.96; H 5.56; N 6.66

(2) Ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-
1-neopentyl-1,2,3,5-tetrahydro-2-oxo-4,1—benzoxazepine-
3-propionic acid '

To 0.2 g of trans-7-chloro-5~(2-chlorophenyl)-3-
(2-cyanoethyl)-l-neopentyl-1,2,3,5-tetrahydro-2-oxo-
4,l1-benzoxazepine, 6 ml of an ethanol solution of 6 N
hydrogen chloride was added, followed by refluxing with
heating for 6 hours. After solvent removal, ethyl
acetate and water were added, the organic layer was
dried, the solvent was removed, and the residue was
subjected to silica gel column chromatography to yield
0.18 g of a crystal. '
Melting point: 130-131°C.

Elemental analysis (for C,sHyCl,NO,)

.Caled.: C 62.76; H 6.11; N 2.93 This Sheet Has Been Rep

Found + C 62.78; 1 6.12; ¥ 2.68 I

I lll’
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Trans-7-chloro-5-(2-chlorophenyl)-l-neopentyl-1,2,3,5-
tetrahydro-2-oxo-4,1-benzoxazepine-3-propionic acid

90 mg of ethyl ester of trans-7-chloro-5-(2-
chlorophenyl)-l-neopentyl-1,2,3,5~-tetrahydro-2-oxo-4,1~
benzoxazepine-3-propionic acid as obtained. in Example
96 was subjected to the same procedure as in Reference
Example 4 to yield 80 mg of a crystal.

Melting point: 225-227°C. '

Elemental analysis (for C,3H,sC1,NO,)

Calcd.: C 61.34; H 5.60; N 3.11

Found C 61.34; H 5.65; N 2.89

Exanmple 98

Trans-7-chloro-5«(2~chlorophenyl)- l—LSObutYl -1,2,3,5-
tetrahydro-2-oxo-4,1l-benzoxazepine-3-ethanol
Trans-7—chloro—5;(2-chloropﬁenyl)-l-isobutyl—l,z,B,S-
tetrahydro-2-0x0-4,1-benzoxazepihef3-acetic acid as
obtained in Example 2 was subjected to the same
procedure as in Exémple 65 to yield 1.5 g of a crystal.
Example 99

Ethyl ester of 3-[trans- 7—chloro-5 (2-chlorophenyl)-1-
isobutyl-2-oxo0-1,2,3,5-tetrahydro-4, l-benzoxazeplne ~3-
ylethyl]lthioglycolic acid

(1) Trans-7-chloro-3-(2-chloroethyl)~5-(2-
chlorophenyl)-~l-isobutyl-1,2,3,5-tetrahydro-2-oxo-4, 1~
benzoxazepine _

1.0 g of trans-7-chloro-5-(2-chlorophenyl)-1-
isobutyl-~1,2,3,5-tetrahydro-2-oxo-4,l-benzoxazepine-3-
ethanol as obtained in Example 98 was dissolved in 25
nml of toluene; and 0.1 ml of pyridine and 0.4 ml of
thionyl chloride were added, followed by stirring for
30 minutes with heating at 100°C. After solvent
removal under reduced pressure, the residue was
dissolved in ethyl acetate and washed with a saturated
aqueous solution of sodium hydrogen carbonate and
dried, after which the solvent was removed and the
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residue was subjected to silica gel column
chormatography to yield 0.8 g of a crystal.
* Melting point: 138-140°C.

Elemental analysis (for C,;H,,C1;NO,;)
5 Calcd.: C 59.10; H 5.20; N 3.28

Found : C 59.17; H 5.22; N 2.25 .

(2) Ethyl ester of 3-[trans-7-chloro-5-(2-

chlorophenyl)-l-isobutyl-2-oxo0-1,2,3,5~tetrahydro-4,1- "

benzoxazepine-3-ylethyl]thioglycolic acid
10 0.15 g of trans-7-chloro-3- (2-chloroethyl)-5 (2~
*chlorophenyl)-l-lsobutyl L,2,3, 5-tetrahydro—2-oxo-4 1~
benzoxazepine, 0.08 g of ethyl ester of thioglycolic
acid and 0.1 g of cesium fluoride were added to 5 ml of
acetonitrile, followed by refluxing with heating for 40
15 minutes. After ice water was added and the mixture was
extracted with ethyl acetate, the organic layer was
dried, after which the solvent was removed and the
residue was subjected to silica gel column
chromatography to yield 0.17 g of an oily compounds.
20 'H-NMR (CDCl,) §: 0.93, 1.03 (6H, each, d), 1.26 (3H,
t), 1.8-2.4 (3H, m), 2.8 (2H, m), 3.19 (2H, s), 3.42
(1H, dd), 4.0-4.4 (4H, m), 6.12 (1H, s), 6.51 (1H, d),
7.2-7.8 (6H, m)
Example 100
25 3-[trans-7-chloro-5-(2~chlorophenyl)-l-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepine-3-
ylethyl}jthioglycolic acid

0.17 g of ethyl ester of 3-[trans-7-chloro-5-(2-
chlorophenyl)-l-isobutyl-2-oxo0-1,2,3,5-tetrahydro-4,1~
30 benzoxazepine-3-ylethyl]thioglycolic acid as obtained
in Example 99 was subjected to the same procedure as in
Example 51 to yield 0.18 g of a crystal.
Melting point: 194-195°C.
Elemental analysis (for CjH,sC1,NO,S)

[ ——
35 Caled.: C 57.26; H 5.22; N 2.90
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Example 101
3-[trans-7-chloro-5-(2~chlorophenyl)-l-isobutyl-2-oxo-
1.2.3.5-tetrahydro~4,1-benzoxazepine-3-
vlethyl]sulfonylacetic acid

0.18 g of ethyl ester of 3-[trans-7-chloro-5-(2-
chlorophenyl)-l-isobutyL-z-pxo-l,2,3,Sftetrahydro-4,l-
benzoxazepine-3-ylethyl]lthioglycolic acid as obtained
in Example 99 was dissolved in 8 ml of dichloromethane,-
and 0.25 g of m-chloroperbenzoic acid was added,
followed by stirring for 1 hour. To the reaction
mixture was added an aqueous solution of sodium
hydrogen carbonate, followed by washing and the organic
layer was dried and the solvent was'removed, after ‘
which the residue was subjected to silica gel column
chromatography to yield 0. 18 g of an 011y compound,
which was then subjected to ‘the same procedure of ethyl
ester hydrolysis as in Example 51 to yield 0.13 g of a
crystal.
Melting point: 171-172°C.
Elemental analysis (for C,H,sC1,NO:S)
Calcd.: C 53.70; H 4.90; N 2.72
Found : C 53.62; H 4.95; N 2.68
Example 102
Trans-7-chloro-5~(2-chlorophenyl)-l-neopentyl-3-[3-
(tetrazol-5-yl)phenylaminocarbonylmethyl ]-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine
(1) Trans-7-chloro-5-(2-chlorophenyl)-3-(3-
cyanophenylaminocarbonylmethyl)-l-neopentyl—é—oxo-
1,2,3,5-tetrahydro-4,l1-benzoxazepine

To a solution of 0.5 g of trans-7-chloro-5-(2-
chlorophenyl)-1-isobutyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzokazepine-3—acetic acid as obtained in Example 2
and 0.15 g of m-cyanoaniline in 10 ml of '
dichloromethane, 0.35 g of l-ethyl-3-
(dimethylaminopropyl )carbodiimide hydrochloride and 20
mg of dimethylaminopyridine were added, followed by
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stirring at room temperature for 4 hours. The solution
was concentrated, and the residue was dissolved in
ethyl acetate, followed by washing with watef, after
which the solvent was removed and the residue was
subjected to silica gel column chromatography to yield
0.48 g of a crystal.
Melting point: 213-214°C.
Elemental analysis (for C,3H,;C1,N;0;)
Calcd.: C 64.93; H 5.07; N 7.83
Found : C 64.68; H 4.96; N 7.90
{2) Trans—?-chloro-s—(2-chlorophenyl)-l-neoééntyl-Be
[3—(tetrazol-S—yl)phenylaminocarbonylmethyl]-2-ox6—
1,2,3,5~tetrahydro-4,1-benzoxazepine

A solution of 0.2 g of trans-7-chloro-5-(2-
chlorophenyl)r3—(3-cyanopheﬁylaminocarbbnylmethyl)-l-
neopentyl-z-oxo-l,2,3,5-tetiahydro-4,1—benzoxazepine '
and 80 mg of sodium azide in 5 ml of dimethylformamide
was stirred at 90°C for 60 hours. After water was
added, the mixture was washed with water, after which
the solvent was removed and the residue was subjected

to silica gel column chromatography to yleld 0.11 g of
a crystal.

Melting point: 218-220°C.

Elemental analysis (forxr C,gH,sCl,Ns0;)

Calcd.: C 59.64; H 4.92; N 14.39

Found : C 59.44; H 4.87; N 14.30

Example 103
Trans-7-chloro-5-(2-chlorophenyl)-l-neopentyl-3-[4-
(tetrazol-5-yl)phenylaminocarbonylmethyl]-2-o0xo-
1,2,3,5-tetrahydro-4,1l-benzoxazepine. The title
compound was synthesized by the same procedure as in
Example 102.

(1) Trans-7-chloro-5-~(2-chlorophenyl)-3-(4-
cyanophenylaminocarbonylmethyl)-l-neopentyl-2-oxo-~

1,2,3,5-tetrahydro-4,1-benzoxazepine
Melting point: 257-259°C.

A
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Elemental analysis (for CyH;Cl;N30s5.1/4H,0)

Calcd.: C 64.39; H 5.12; N 7.77

Found : C 64.33; H 5.13; N 7.64

(2) Trans-7-chloro-5-(2-chlorophenyl)-l-neopentyl-3-

[4-(tetrazol~5-yl)phenylaminocarbonylmethyl ]-2-0x0-

1,2,3,5-tetrahydro-4,l-benzoxazepine

Melting point: 206-210°C

Elemental analysis (for CjgH,sC1,NgO;+1/4H,0)

Calcd.: C 59.64; H 4.92; N 14.39

Found : C 59.71; H 4.96; N 14.34

Example 104 ]

Trans-7-chloro-5-{2-chlorophenyl)-1l-isopropyl-3-

[ (tetrazol-5-yl)methylaminocarbonylmethyl]-2-oxo~

1,2,3,5-tetrahydro-4,1~-benzoxazepine

(1) Trans-7-chloro-5-(2-chlorophenyl)-3-

(cyanomethylaminocarbonylmethyl)-1-isopropyl~2-oxo-

1,2,3,5-tetrahydro-4,1-benzoxazepine . ,
0.3 g of trans-7-chloro-5-(2-chlorophenyl)-1-

isopropyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-

acetic acid as obtained in Reference Example 5 and 0.1

g of aminoacetonitrile sulfuric acid salt were

dissolved in 5 ml of dimethylformaldehyde, and 0.18 g

of diethyl phosphorocyanidate and 0.17 ml of

triethylamine were added, followed by stirring at room

temperature for 1 hour. After water was added, the

mixture was extracted with ethyl acetate, washed with

water and then dried. After solvent removal, the

residue was subjected to silica gel column

chromatography to yield 0.31 g-of a crystal.

Melting point: 216-217°C.

Elemental analysis (for C,H, C1,N;0;)

Calcd.: C 59.20; H 4.74; N 9.41

Found : C 58.92; H 4.68; N 95.12

(2) Trans-7-chloro-5-(2-chlorophenyl)-l-isopropyl-3-

[ (tetrazol-5-yl)methylaminocarbonylmethyl]-2-oxo-

This Sheet Has Been Replaced
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Trans-7-chloro~5-(2-chlorophenyl)-3-
(cyanomethylaminocarbonylmethyl)-1l-isopropyl-2-0oxo~
1,2,3,5~-tetrahydro-4, 1l-benzoxazepine and sodium azide
were subjected to the same procedure as in Example 102
to yield a crystal.

Melting point: 253-254°C. ,
Elemental analysms (for CanCl@uos)
Calcd.: C 54.00; H 4.53; N 17.17
Found : C 53.85; H 4.68; N 17.02.
Example 105
Trans-7-chloro-5- (2-chlorophenyl) l—lsobutyl-B—
[(tetrazol-5 —yl)methylamlnocarbonylmethyl]-2-oxo—-
1,2,3,5-tetrahydro-4,l1-benzoxazepine

Trans-7-chloro-5-(2~chlorophenyl)-l-isobutyl-2-
oxo-l,2,3,5-tetrahydro-4,1-benzoxazepin§¥3—acetic acid
as obtained in Example 2 was subjected to the same
procedure as in Examples 102 and 104 to yield a
crystalline compound. :

(1) Trans-7-chloro-5~(2-chlorophenyl)-3-
(cyanomethylaminocarbonylmethyl)—l-isébutyl—z-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine

Melting point: 168-169°C.

Elemental analysis (for C,3H,;;C1,N;0;)

Caled.: C 60.01; H 5.04; N 9.13

Found : C 60.11; H 5.28; N 9.15

(2) Trans-7-chloro-5-(2~chlorophenyl)-l1-isobutyl-3-
[ (tetrazol-5~yl)methylaminocarbonylmethyl ]-2-oxo-~
1,2,3,5-tetrahydro~4,1-benzoxazepine

Melting point: 234-235°C.

Elemental analysis (for Cj;H,,C1,N.0;)

Calcd.: C 54.88; H 4.81; N 16.69

Found : C 55.07; H 4.84; N 16.92

Example 106 _
Trans-7-chloro-5-(2-chlorophenyl)-l1~-isobutyl-3-
[(tetrazol-5-yl)methyl]-2-oxo0-1,2, 3 5-tetrahydro- 4 1=~
benzoxazepine —

heet Has Been Replaced
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(1) Trans-7-chloro-5-(2-chlorophenyl)-3-cyanomethyl-l-
iéobutyl-z—oxo-l,2,3,5-tetrahydro-4,l-benzoxazepine

0.5 g of Trans-7-chloro-5-(2-chlorophenyl)-1-
isobutyl-2-oxo0-1,2,3,5~-tetrahydro-4,1-benzoxazepine-3-
acetamide as obtained in Example 91, 0.38 g of
carbonyldiimidazole and 1.14 g of allyl bromide were
dissolved in 10 ml of acetonitrile, followed by
refluxing with heéting for 4 hours. The solution was
concentrated and ethyl acetate was added, followed by
washing with water, after which the solvent was removed
and the residue was subjected to silica gel column
chromatography to yield 0.44 g of a crystal. '
Melting point: 158-159°C.
Elemental analysis (for CnHzoClzNzOz}
Calcd.: C 62.54; H 5.00; N 6.95
Found : C 62.68; H 5.13; N 7.22
(2) Trans-?-chloro—s—(2-chlor6phenyl)-1-isobutyl—3-
[tetrazol-5-yl)methyl]-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine

0.2 g of trans-7-chloro-5-(2-chlorophenyl)-3-
cyanomethyl-l-isobutyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine was subjected to the same procédure as in
Example 102 and to yield 90 mg of a crystal.

Melting point: 202-203°C.
Elemental analysis (for C,H,;C1,Ns0,)
Calcd.: C 56.51; H 4.74; N 15.69
Found : C 56.29; H 4.70; N 15.67
Example 107

Trans-?-chloro-s-(2—chlorophenyl)-l-isobutyl-j-[z-
(tetrazol-5-yl)ethyl]-2-oxo0-1,2,3,5~tetrahydro-4,1-
benzoxazepine
(1) Trans-7-chloro-5~(2-chlorophenyl)-l-isobutyl-3-(2-
cyanoethyl)-l-isobutyl-2-oxo0-1,2,3,5~-tetrahydro-4,1-
benzoxazepine '
0.5 g of trans-7-chloro-3-(2-chloroethyl)-5-(2-
chlorophenyl)-~l1-isobutyl-2-oxo0-1,2,3,5-tetrahydro-4,1-
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benzoxazepine as obtained in Example 99 and 0.4 g of
sodium cyanide were added to 8 ml of dimethylsulfoxide,
followed by stirring at 100°C for 40 minutes. After
water was added, the reaction mixture was extracted
with ethyl acetate, and the organic layer was washed
with water and dried, after which the solvent was
removed and the residue was subjected to silica gel
column chromatography to yield 0.45 g of an oily
substance.
'H-NMR (CDCl,) &: 0.93, 1.03 (6H, each, d), 1.85-2.4
(3H, m), 2.59 (2H, t), 3.43 (1H, d4d), 4.05 (1H, dd),
4.33 (1H, 4d), 6.14 (1H, s), 6.53 (1H, d), 7.3-7.8 (6H,
m)
(2) Trans-7-chloro-5-(2-chlorophenyl)-1l-isobutyl-3-[2-
(tetrazol-s—yl)ethyl]—Z—oxosl,2,3,5—te§rahydro-4,l—
bénzoxazepine |
Trans-7-chloro-5-(2-chlorophenyl)-3~-(2-
cyanoethyl)-l-isobutyl-2-oxo-1,2,3,5~tetrahydro-4,1-
benzoxazepine was subjected to the same procedure as in
Example 102 to yield 0.22 g of a crystal.
Melting point: 125-127°C.
Elemental analysis (for C,H,;CLl,Ns0,)
Calcd.: C 57.40; H 5.04; N 15.21
Found :. C 57.15; H 5.26; N 14.97
Example 108

Trans-7-chloro-5-(2-chlorophenyl)-3-[2-(4,5-dihydro-5-
oxo-1,2,4-oxadiazol-3-yl)ethyl]-1-isobutyl-2~oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine

0.25 g of trans-7-chloro-5-(2-chlorophenyl)-3-(2~
cyanoethyl)-l-isobutyl-1,2,3,5-tetrahydro-2-oxo-4,1-
benzoxazepine as obtained in Example 107, 120 mg of

~ hydroxylamine hydrochloride and 0.23 g of sodium

carbonate were added to 5 ml of ethanol, followed by
refluxing with heating for 18 hours. After solvent
removal, ethyl acetate was added, and the mixture was
washed with water an dried, after which the solvent was
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removed and the residue was recrystallized from ethyl
acetate.

Melting point: 212-214°C.

Elemental analysis (for C,H;sC1,N;0;)
Calcd.: C 58.67; H 5.60; N 9.33

Found : C 58.84; H 5.68; N 9.24 . .

0.1 g of this amidoxime, 0.1 g of
carbonyldiimidazole and 0.05 ml of triethylamine were
added to 5 ml of ethyl acetate, followed by refluxing
with heating for 24 hours. The solution was
concentrated and the residue was dissolved in’ ethyl
acetate, washed with water and dried, afterlwhich.the
solvent was removed and the residue was recrystallized
from ethyl acetate to yield 85 mg of a crystal.
Melting point: 241-242°C,

Elemental analysis (£or CjH,Cl,N;0;)
Calcd.: C 57.99; H 4.87; N 8.82
Found : C 57.79; H 5.07; N 9.00

This Sheet Has Beer: Replaced .
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Tert-butyl ester of N-[(3S, 5R)-7-chloro-5 (2-chlorophenyl)-1-isobutyl-2-
0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyll-L-alanine; and tert-butyl
ester of N-[(3R,5S)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-o0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl}-L-alanine

In 20 ml of N,N-dimethylformamide were .dissolved.0.5. g of trans-7-
chloro-5-(2-chlorophenyl)-1-isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid, as obtained in Example 2, and 0.26 g of L-
alanine tert-butyl ester hydrochloride; under ice-cooling, to this solution were
added 0.26 g of diethyl phosphorocyanidate and 0.41 ml of tnethylaxmne
After stlrnng for 30 minutes at room temperature, extraction was conducted
with the addition of 100 ml of water and 150 ml of ethyl acetate. The ethyl
acetate layer was washed with 5% aqueous solutions of potassium hydrogen
sulfate and sodium bicarbonate, and after drying over anhydrous magnesium
sulfate, it was distilled off under reduced pressure. The residue was then
purified by silica gel column chromatography (eluent, hexane : ethyl acetate
= 2:1) to obtain, as the first fraction, 0.17 g of tert-butyl ester of N-[(3S5,5R)-
7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-.
benzoxazepine-3-acetyl]-L-alanine as plate crystals, m.p. 146 to 147°C.

_ Elemental Analysis for CogH34ClaN9Os:
Caled.: C61.20;H6.24;N510
Found: C61.20; H6.33; N 5.15

Also, as the second fraction, 0.22 g of tert-butyl ester of N—[(3R 58)-7-
chloro-5-(2-chlorophenyl)-1-isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetyll-L-alanine was obtained as an oily product.

IRvmax™*® cm1: 3330 (NH); 1730, 1670 (C = O)

1H-NMR (200 MHz, CDCl3) §: 0.93 (3H,d,J = 6.8 Hz), 1.03 (3H,d, J
= 6.8 H2), 1.34 (3H, t,J = 7.0 Hz), 1.46 (9H, s, BuY), 1.85-2.1 (1H, m), 2.71
(1H,dd,dJ = 14.6,6.2 Hz),2.89 (1H dd,J = 14.6,72 Hz),3.43 (1H,dd, J =

14.0, 5.4 Hz), 4.25-4.55 (3H, m), 6.13 (1H, s), 6.31 (lH brd, NH), 6.51 (1H,d,J
= 2.2 Hz), 7.2-7.85 (6H, m)

Example 110
N-[(385,5R)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl}-L-alanine
In 10 ml of a 4N solution of hydrochloric acid in dioxane was d1ssolved
0.16 g of tert-butyl ester of N-[(35,5R)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-
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2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]-L-alanine, as obtained
in Example 109, and the solution was stirred overnight at room temperature.
After distillation under reduced pressure, it was crystallized with hexzane-
diethylether to form 0.12 g of N-[(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-
isobutyl-2-0x0-1,2,3 ,5-tetrahydro-4, l-benzoxazepme‘S acetyl]-L-alanme as a
powdery.product. . .
Elemental Analyms for 024H25012N205
Caled.: C58.43; H5.31; N 5.68
Found: C58.43;H5.65; N 5.54

IH-NMR spectrum (200 MHz, dg-DMS0)8: 0.89 (3H, d, J = 6.8 Hz),
0.94(3H,d,J = 6.6 Hz), 1.25 (3H, d, J = 7.2 Hz), 1.7-1.9 (1H, m), 2 4-2 55 (2H,
m), 3.58 (1H, dd, J = 14.0,5.0 Hz), 4.1-4.4 (8H, m), 5.99 (1H, 5),6.30 (1H,d, J
= 2.4 Hz), 7.45-7.8 (4H, m), 8.33 (1H, d, J = 7.6 Hz), 12.53 (1H, br, NH)
Example 111 3

N-[(8R,58)-7 -chloro-5-(2-chlorc_$pheny1)-1-is¢_$buty1-2—oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl}-L-alanine

- In10ml of a 4N solution of hydrochloric acid in dioxane was dissolved
0.2 g of tert-butyl ester of N-[(3R,58)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-
2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]-L-alanine, as obtained
in Example 109, and the mixture was stirred for 4 hours at room temperature.
After distillation under reduced pressure, it was crystallized from hexane-
diethylether to form 0.17 g of N-[(3R,5$)—7—chloi'o-5-(2-chlorophenyl)-1-
isobutyl-2-o0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-8-acetyl]-L-alanine as
plate crystals, m.p. 120 to 124°C.

Elemental Analysis for Co4HogClaN905-1/2H50:

Caled.: C57.37;H5.42; N 5.57 :
Found: C57.37; H5.69; N 5.48
Example 112

Methyl ester of (R)-O-[(3R,58)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-
2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetylllactic acid; and methyl
ester of (R)-O-[(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-0%0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl]lactic acid.

In 50 ml of methylene chloride were dissolved 2.0 g of trans-7-chloro-5-
(2-ch10rophenyl)—1-isobuty1-2~oxo-1,2,3,5-tetrahydro-4,1-benzoxazep_ine-3~
acetic acid, as obtained in Example 2, and 0.59 g of methyl ester of (R)-lactic
acid; to this solution were added 1.09 g of 1-ethyl-3-(3-dimethylaminopropyl)
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carbodiimide hydrochloride and 0.2 g of 4-dimethylaminopyridine; the
mixture was stirred for 1.5 hours at room temperature. The reaction mixture
was washed with 1N aqueous solutions of hydrochloric acid and sodium
bicarbonate, and after drying over anhydrous magnesium sulfate, the solvent
was distilled off under reduced pressure. The residue was separated and
purified by means of silica gel column.chromatography (eluent, hexane :
diethyl ether = 3:1) to yield, as the first fraction, 0.46 g of methyl ester of -
(R)-0-[(38,5R)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl]lactic acid as an oily product.

IR max®®®t eml: 1740,1675(C = O) .

H-NMR (200 MHz, CDCl3)é: 0.93(3H,d,J = 6.8 Hz), 1.02 (8H,d,Jd =
6.6 Hz),1.49(8H,d,J = 7.2 Hz), 1.85-2.1 (1H, m), 291 (1H,dd,J = 17.0,5.4
Hz), 83.19 (1H, dd, J = 17.0, 8.0 Hz), 8.44 (1H, dd, J = 13.8, 5.4 Hz), 3.72 (3H,
s),4.31(1H,dd,J = 13.8,8.4Hz),4.44 (1H,dd,J = 8.0,5.4 Hz),5.07(1H, q,J
= 7.2Hz),6.14(1H, s), 6.52 (1H, d,J = 2.2 Hz), 7.2-7.8 (6H, m)

As the second fraction, 0.63 g of methyl ester of (R)-O-[(3R,5S)-7-chloro-
5-(2-chlorophenyl)-1-isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetylllactic acid was obtained as an oily product.

IRvmax™tcm-l: 1740, 1675 (C = O)

IH-NMR, (200 MHz, CDCl3)s: 0.98 (3H,d,J = 6.8 Hz), 1.08 (3H,d,J =
6.6 Hz), 1.48 (3H,d,J = 7.0 Hz), 1.85-2.1 (1H, m), 2.93 (1H,dd, J = 16.8,7.2
Hz), 8.10 (1H, dd, J = 16.8, 6.2 Hz), .43 (1H, dd, J = 13.8, 5.4 Hz), 3.28 (3H,
5),4.34 (1H, dd, J = 13.8,5.4 Hz), 4.45 (1H, t,J = 6.6 Hz),5.12 (1H, q,J = 7.0
Hz), 6.16 (1H,s),6.52 (1H, d, J = 2.2 Hz), 7.2-7.8 (6H, m)

Example 113

(3S,56R)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid

In 20 ml of methanol was dissolved 0.45 g of methyl ester of (R)-O-
[(3S,5R)-7-chloro-5-(2-chloropheny1)-1—isobuty1—2-oxo-1,2',3,5-tetrahydro-4,1-
- benzoxazepine-3-acetyl]lactic acid, as obtained in Example 112, to which was
added 10 ml of an aqueous solution containing 0.87 g of potassium carbonate;
this mixture was stirred for 40 minutes at 60°C. The mixture was
concentrated under reduced pressure, and the concentrate subjected to
~ extraction with the addition of 50 ml of 1N hydrochloric acid and 100 ml of
ethyl acetate. The ethyl acetate layer was washed with water, dried over
anhydrous magnesium sulfate, and distilled off under reduced pressure. The
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residue was purified by means of silica gel column chromatography (eluent,
hexane : ethyl acetate = 3 : 1; eluent, hexane : methylene chl_o'ride : ethanol
= 5:5:1) to yield 53 mg of (3S, 5R)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid as prism crystals, m.p.
183 to 186°C.
[alp?® + 223.7°(c =.0.47, methanol) . . -.

Elemental Analysis for C91Hg1ClaNQ4:
Caled.: C59.73;H5.01; N 3.32
Found: C59.36; H5.09; N 3.19
Example 114 .

(3R,5S)-7-chloro-5-(2-chloropheny1)-1-isobuty1-2‘-oxo-.1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid

In 20 ml of methanol was dissolved 0.6 g of methyl ester of (R)-O-
[(8R,5S)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetylllactic acid, as o‘t_itained in Exax_ﬁple 112, to which was
added 10 ml of an aqueous solution containing 0.49 g of potassium carbonate;
this mixture was stirred for 40 minutes at 60°C. The mixture was
concentrated under reduced pressure, and the concentrate subjected to
extraction with the addition of 50 ml of 1N hydrochloric acid and 100 ml of
ethyl acetate. The ethyl acetate layer was washed with water, dried over
anhydrous magnesium sulfate, and distilled off under reduced pressure. The
residue was purified by silica gel column chromatography (eluent, hexzane :
ethyl acetate = 3:1; eluent, hexane : methylene chloride : ethanol =5:5:1)
to yield 54 mg of (3R,5S)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-0z0-1,2,3,5-
tetrahydro-4, 1-benzoxazepme-3-acet1c acid as prism crystals, m.p. 182 to
185°C.

[alp®® — 215.3° (¢ = 0.43, methanol)

Elemental Analysis for C91Hg1ClaNO4-1/4H20:
Caled.: C59.10;H5.08; N 3.28
Found: C59.05;H5.07; N 3.53
Example 115

Methyl ester of (R)-O-[(3R,58)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-
2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyljlactic acid; and methyl
ester of (R)-O-[(3S,5R)-7-chloro-5-(2-chlorophenyl)-1 -neopentyl—2—oxo 1,2,3,5-

tetrahydro-4,1-benzoxazepine-3-acetyl]lacticacid
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In 50 ml of methylene chloride were dissolved 2.0 g of trans-7-chloro-5-
(2-chlorophenyl)-1-neopentyl-2-0xo0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetic acid, as obtained in Example 2, and 0.57 g of methyl ester of (R)-lactic
acid. To the solution were added 1.05 g of 1-ethyl-3-(3-dimethylaminopropyl)
carbodiimide hydrochloride and 0.2 g of 4-dimethylaminopyridine; the
.. mixture was stirred for 3 hours at room temperature. The reaction mixture
was washed with 1N solutions of hydrochloric acid and sodium bicarbonate
and dried over anhydrous magnesium sulfate; then the solvent was distilled
.off under reduced pressure. The residue was separated and purified by silica
gel column chromatography (eluent, hexane : diethylether = 3'5' 1) toyield, as
the first fraction, 0.48 g of methyl ester of (R)-O-[(3S,5R)‘-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetylllactic acid as prism crystals, m.p. 155 to 157°C.

[alp® + 222.6° (¢ = 1.0, methanol)

Elemental Analysis for CogHg9ClaNOg:

Caled.: C59.78; H5.60; N 2.68
Found: C59.87;H5.75;N 2.41

As the second fraction, 0.6 g of methyl ester of (R)-O-[(3R,5S)-7-chloro-
5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-
3-acetylllactic acid was recovered as an oily product.

IRVmax™**t cm: 1745,1675(C = 0)

TH-NMR (200 MHz, CDCl3)8: 0.94 (9H, s, Bu®), 1.47 (3H, d,J = 7.0 Hz),
292 (1H,dd,J = 16.8, 7.2 Hz), 3.08 (1H, dd, J = 16.8, 6.0 Hz), 8.39 (1H, d, J
= 14.0 Hz), 8.72 (3H, 5), 4.45 (1H, dd, J = 7.2, 6.0 Hz), 4.52 (1H, d, J = 14.0
Hz),5.11 (1H, q,J 7.0 Hz), 6.28 (1H, s), 6.52 (1H, s), 7 3-7.8(6H,m)
Example 116

Methyl ester of (S)-O-[(3R,5S)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-
2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]lactic acid; and methyl
ester of (S)-0-[(8S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetylllactic acid.

In 150 ml of methylene chloride were dissolved 10 g of trans-7-chloro-5-
(2-chlorophenyl)-1-neopentyl-2-0xo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetic acid, as obtained in Example 2, and 4.77 g of methyl ester of (S)-lactic
acid. To the solution were added, under ice-cooling, 5.27 g of 1-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride and 0.3 g of 4-
dimethylaminopyridine. The mixture was stirred for 2 hours at room
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temperature, followed by washing with 1N aqueous solutions of hydrochloric
acid and sodium bicarbonate, drying over magnesium sulfate. The solvent
was then distilled off under reduced pressure. The residue was separated and
purified by means of silica gel column chromatography (eluent, hexane :
diethylether = 3 : 1) to yield, as the first fraction, 2.7 g of methyl ester of (S)-
. O-[(8R,58)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro- -
4,1-benzoxazepine-3-acetylllactic acid as prism crystals, m.p. 155 to 157°C.
[alp?® — 227.1° (c = 0.94, methanol)
Elemental Analysis for CogH29ClgNQg:
Caled.: C59.78; H5.60; N 2.68
Found: C59.82; H5.69; N 2.51

As the second fraction, 2.8 g of methyl ester of (S)-O-[(3S,5R)-7-chloro-
5-(2-chlorophenyl)-1-neopentyl-2-0xo0-1,2,3,5-tetrahydro-4,1-benzoxazepine-
3-acetyl]lactic acid was recovered as prism crystals, m.p. 119 to 120°C.

[alp® + 160.1°(c = 0.7, methanol) '

Elemental Analysis for CogHagClaNOg:

Caled.: C59.78; H5.60; N 2.68
Found: C59.69; H5.63; N 2.67
Example 117

(85,5R)-7-chloro-5-(2- chlorophenyl) l-neopentyl-2-oxo0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid

In 20 ml of methanol was dissolved 0.4 g of methyl ester of (R)-O-
[(38S,5R)-T-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-acetylllactic acid, as obtained in Example 115. To the
solution was added 10 ml of an aqueous solution containing 0.32 g of
potassium carbonate; the reaction mixture was then stirred for 2 hours at
60°C and concentrated under reduced pressure, followed by extraction by the
addition of 50 ml of 1N hydrochloric acid and 50 ml of ethyl acetate. The ethyl
acetate layer was washed with water, dried over anhydrous magnesium
sulfate, then distilled off under reduced pressure. The residue was purified by
means of silica gel column chromatography (eluent, hexane : ethyl acetate =
2 :1; methylene chloride : methanol = 3:1) to yield 0.15 g of (3S,5R)-7-chloro-
5-(2-chlorophenyl)-1-neopentyl-2-oxo0-1,2,3,5-tetrahydro-4,1-benzoxazepine-
3-acetic acid as needles, m.p. 241 to 245°C.

(alp?? + 244.8°(c = 0.52, methanol)

Elemental Analysis for CooHg3CloNO4-1/4H50:
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Found: C60.19;H5.47; N 2.97
Example 118

(8R,5S)-7-chloro-5-(2-chlorophenyl)- 1-neopenty1 2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid (1); and ethyl ester of (3R,55)-7-
chloro-5-(2-chlporophenyl)-1- neopentyl.—2-oxo-.1,2,3,5.-tet1:ahydro-4,1'-
benzoxazepine-3-acetic acid (2)

In 45 ml of methanol was dissolved 2.2 g of methyl ester of (S)-O-
[(3R,58)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-acetylllactic acid, as obtained in Example 116, to which
was added 15 ml of an aqueous solution containing 1.75 g of potassium
carbonate; the mixture was then stirred for 2 hours at 60°C, concentrated
under reduced pressure and subjected to extraction with the addition of 100
ml of IN hydrochloric acid and 100-ml of ethyl acetate. The ethyl acetate
layer was washed with water, dried over anhydrous magnesium sulfate, then
distilled off under reduced pressure. The residue was purified by silica gel
column chromatography (eluent, hexane : ethyl acetate = 2 : 1; methylene
chloride : methanol = 8 : 1) to yield crystals. Recrystallization from hexane-
ethanol yielded 0.85 g of (3R,5S)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic ac1d as needles, m.p. 250 to
252°C. _

[alp?® — 252.0° (¢ = 0.5, methanol)

Elemental Analysis for CogHggCloNO4:

Caled.: C59.94;H5.37; N 3.28
Found: C59.84; H5.28; N 3.31

The filtrate was distilled off under reduced pressure; the residue was
then dissolved in 30 ml of ethanol, to which 0.8 ml of concentrated sulfuric
acid was added; the mixture was then stirred for 2 days. Distillation under
reduced pressure was followed by extraction with the addition of 100 ml of
water and 100 ml of ethyl acetate. The ethyl acetate layer was washed with
aqueous sodium bicarbonate and with water, dried over anhydrous
magnesium sulfate, and distilled off under reduced pressure. The residue was
purified by means of silica gel column chromatography (eluent, hexane : ethyl
acetate = 5 : 1) to yield 0.63 g of ethyl ester of (3R,58)-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-0x%0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetic acid as prism crystals, m.p. 120 to 121°C.
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[a]lp?® — 235.5° (¢ = 0.51, methanol)
Elemental Analysis for Co4H27C1aNO4:
Caled.: C62.07; H5.86; N 3.02
Found: C62.10; H5.95; N 2.93

Also, in substantially the same manner as above, the hydrolysis of 0.6 g

.. of methyl ester of. (R)-.Of[(3R,5S)-.7-chloro-5-(2-chlorophenyl)-—1-neopenty1—2- :

0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]lactic acid yielded 0.37 g of
(3R,5S)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid. :
Example 119

Ethyl ester of N-[(3R,58)- 7-ch10ro-5-(2-chlorophenyl)-l-neopentyl-z-
o0xo0-1,2,3,5-tetrahydro-4,1-benzozazepine-3-acetyljaminoacetic acid

In 5 ml of N,N-dimethylformamide were dissolved 0.15 g of (3R,55)-7-

chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1- -

benzoxazepine-3-acetic acid, as obtained in Examp}é 118, and 58 mg of
glycine ethylester hydrochloride. To the solution were added, under ice-
cooling, 71 mg of diethyl phosphorocyanidate and 0.12 ml of triethylamine.
After the reaction mixture was stirred for 30 minutes at room temperature, it
. was subjected to extraction with the addition of 50 ml of water and 50 ml of
ethyl acetate. The ethyl acetate layer was washed with 1N hydrochloric acid
and an aqueous solution of sodium bicarbonate, dried over anhydrous
magnesium sulfate, and distilled off under reduced pi'essure. The residue was
purified by means of silica gel column chromatography (eluent, hexane : ethyl
acetate = 1 : 1) to yield 0.16 g of ethyl ester of N-[(3R,5S)-7-chloro-5-(2-
_ chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetyl]laminoacetic acid as plate erystals, m.p. 138 to 139°C. |
" [alp?® ~ 220.8° (¢ = 0.45, methanol)

. Elemental Analysis for CogH3gClgN20s5:
Caled.: C59.89; H5.80; N 5.37
Found: C59.86;H5.94; N 5.12
Example 120 :

N-[(3R,58)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-o0xo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyllaminoacetic acid

In 5 ml of ethanol was dissolved 0.12 g of ethyl ester of N-{(3R,5S)-7-
chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xz0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetyllaminoacetic acid, as obtained in Example 119, to

_—
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which was added 2 ml of 1N sodium hydroxide. The reaction mizture was
stirred for 15 minutes at room temperature, after which was subjected to
extraction with the addition of 50 ml of 1N hydrochloric acid and 50 ml of
ethyl acetate. The ethyl acetate layer was washed with water, dried over
anhydrous magnesium sulfate, and distilled off under reduced pressure to

- leave .0.10 g.of N-[(3R,5S5)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-

1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyllaminoacetic acid as a powdery
product.
[a]p? — 229.8° (¢ = 0.46, methanol)
Elemental Analysis for Co4HggClaN20s5:
Caled.: C58.43;H5,31; N 5.68
Found: C58.56; H5.63; N 5.57
Example 121 '
(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-
tetrahydrd 4,1-benzoxazepine-3-acetic acid; and (3R,5S5)-7-chloro-5-(2-

chlorophenyl)-1-neopentyl-2-0x0-1,2, 3 5-tetrahydro-4 1-benzoxazepine- 8-

.aceticacid

In ethanol were dissolved 10 g of 7-chloro-5-(2-chlorophenyl)—1-

neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-8-acetic acid, as
obtained in Example 2, and quinine of equal molarity. After this mixture was
concentrated, 150 ml of ethyl ether was added, and crystallization was
allowed to occur under ice-cooling. The crystals thus obtained were dissolved
in a mixture of ethanol and ethyl ether and allowed to recrystallize. The
mother liquor was removed from the crystals thus formed, and was
concentrated, leaving a residue. This residue underwent recrystallization
using hexane, and the crystals thus formed were dissolved in ethyl acetate.
The quinine in this solution was removed with dilute hydrochloric acid. The
residue after removal of the solvent underwent recrystalhzatlon using
hexane, resulting in (3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid as crystals. The solvent
was then removed from the mother liquor remaining from the very first
crystallization. The residue was dissolved in ethyl acetate, and the quinine
was removed with dilute hydrochloric acid. The solvent was removed, leaving
. a residue which was recrystallized using a mixture solvent of ethanol and
ethyl ether. After removal of the crystals thus formed, the mother liquor was
concentrated, and the residue recrystallized using hexane, resulting in
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(3R,55)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid as crystals.
Example 122
Ethyl ester of (3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid; and ethyl ester of (3R,5S)-
. 7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid :
To ethyl iodide in dimethyl formamide as a solvent, and under the
presence of potassium carbonate, were added, as separate reactions, (3S,5R)-
' 7-ch10_ro-5-(2-chloropheny1)-1-neopénty1-2-oxo-1,2,3,5-teti'ahydro-4,1-
benzoxzazepine-3-acetic acid and (3R,5S)-7-chloro-5-(2-chibrophenyl)-1-
neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid, as
obtained in Example 121, resulting in the above compounds. Ethyl ester of
(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid, m.p. 117 to 118°C. ' |
[alp? + 224.6°(c = 0.5, MeOH)
Elemental Analysis for Co4Ho7CloNOy4:
Caled.: C62.07;H5.86; N 8.02
Found: C62.01;H5.88; N 2.97
Example 123

Ethyl ester of trans-7-chloro-5-(2-ethoxyphenyl)-l-isobutyi-2-oxo- .

. 1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid

(1) 2-amino-5-chloro-2’-hydroxybenzophenone

A mixture of 2.15 g of 2-amino-5-chloro-2’-methoxybenzophenone and
20 ml of 47% hydrogen bromide was heated for 1 hour under reflux. The
solution was rendered neutral with sodium bicarbonate, and subjected to
extraction with 100 ml of ethyl acetate. The extract solution was washed with
water and dried over anhydrous magnesium sulfate; the solvent was then
distilled off under reduced pressure. The residue was purified by means of
silica gel column chromatography (eluent, hexane : ethyl acetate = 10: 1) to
yield 1.9 g of 2-amino-5-chloro-2*-hydroxybenzophenone as needles, m.p. 51 to
52°C.

Elemental Analysis for C13H;9CINOs:
Calced.: C63.04; H4.07;N 5.66
Found: C 62.90; H4.04; N 5.61
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A mixture of 10 g of 2-acetylamino-5-chloro-2’-methoxybenzophenone
and 100 ml of 47% hydrogen bromide was heated for 2 hours under reflux.
The solution was rendered neutral with sodium hydroxide, and was subjected
to extraction with 200 ml of ethyl acetate. The extract solution was washed
with water and dried over anhydrous magnesium sulfate; the solvent was
then distilled off under reduced pressure. The residue was purified by means
of silica gel column chromatography (eluent, hezane : ethyl acetate = 5:1) to
yield 8.0 g of 2-amino-5-chloro-2’-hydroxybenzophenone as needles.

(2) 2-amino-5-chloro-2’-ethoxybenzophenone

In 10 ml of N,N-dimethylformamide was dissolved 1.5 g of 2-amino-5-
chloro-2’-hydroxybenzophenone, as obtained in (1), to which were added 1.26
g of potassium carbonate and 0.63 ml of ethyl iodide. The reaction mixture
was stirred for 3 hours at room temperature; after which it was subjected to
~ extraction with 100 m] of water and 100 ml of ethyl acetate. The ethyl acetate
layer was washed with water, dried over anhydrous magnesmm sulfate, and

distilled off under reduced pressure. The residue was purified by means of
 silica gel column chromatography (eluent, hexane : ethyl acetate = 5:1) to
yield 1.6 g of 2-amino-5-chloro-2’-ethoxybenzophenone as an oily product.

IR vimax™® cml: 3460, 3340 (NH); 1610 (C=0)

1H-NMR spectrum (200 MHz, CDCl3) &: 1.21 (3H, t,J = 7.0 Hz), 4 04
(2H, q,J = 7.0 H2), 6.1-6.5 (2H, br, NHj), 6.65 (1H, d,J = 8.8 Hz),6.9-7.1 (2H,
m), 7.15-7.35 (8H, m), 7.35-7.5 (1H, m)

(3) 2-amino-5-chloro-a-(2-ethoxyphenyl)benzyl alechol

In 30 ml of ethanol was dissolved 1.5 g of 2-amino-5-chloro-2’-
ethoxybenzophenone, as obtained in (2), to which was added 0.34 g of sodium
borohydride. The reaction mixture was stirred overnight at room
temperature. After the ethanol was distilled off under reduced pressure and
after dissociation by the addition of an aqueous solution of hydrochloric acid,
50 ml of 1N sodium hydroxide was added to render the solution neutral, and
extraction was carried out with 100 ml of ethyl acetate. The ethyl acetate
layer was washed with water, dried over anhydrous magnesium sulfate, and
distilled off under reduced pressure. The residue was purified by means of
silica gel column chromatography (eluent, hexane : ethyl acetate = 3: 1) to
yield 1.35 g of 2-ammo-5-chloro-a—(2-ethoxypheny1)benzyl alcohol as pnsm
crystals, m.p. 80 to 81°C.

Elemental Analysis of C15H;16CINOs:
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Caled.: C64.87; H5.81;N5.04
Found: C64.77; H5.81; N 4.85

(4) 5-chloro-a-(2-ethoxyphenyl)-2-isobutylaminobenzyl alcohol

In 10 ml of acetic acid were dissolved 1.3 g of 2-amino-5-chloro-a-(2-
ethoxyphenyl)benzyl alcohol, as obtained in (3), and 0.47 ml of

. isobutylaldehyde, to which was.added, under ice-cooling, 0.24 g of sodium’

borohydride. The reaction mixture was stirred for 30 minutes at room
temperature, after which it was subjected to extraction with the addition of
100 m) of water and 100 ml of ethyl acetate. The ethyl acetate layer was
washed with 1N sodium hydroxide, dried over anhydrous magnesium sulfate,
and then distilled off under reduced pressure. The residue was purified by
means of silica gel column chromatography (eluent, hexane : ethyl acetate =

20 : 1 to5:1) to y1e1d 1.5 g of 5-chloro-a-(2-ethoxyphenyl)-2-
isobutylaminobenzyl alcohol as an oily product.

IR vmax™?t emt: 8520, 3410 (NH, OH) '
' 1I{-I\W.IZR. spectrum (200 MHz, CDCl3) 8: 0.90 (3H, d, J = 6.8 Hz), 0.91

(3H,d,J = 6.6 Hz), 1.41 (3H, t,J = 7.0 Hz), 1.7-2.0 (1H, m), 2.89 (2H, d,J = .

6.8 Hz), 3.2-3.6 (1H, br), 4.13 (2H, q, J = 7.0 Hz), 4.7-5.1 (1H, br), 5.97 (1H, s),
6.55 (14, d,J = 8.6 Hz), 6.85-7.4 (6H, m)

(5) Ethyl ester of 3-[N-[4-chloro-2-[2-ethoxy-a-hydroxybenzyllphenyl]-

N-iscbutylcarbamoyllacrylic acid _

A solution containing 0.84 g of monoethyl ester of fumaric acid and 1.28
ml of thionyl chloride in 10 ml of toluene was stirred for 30 minutes at 90°C.
The solvent was.distilled off under reduced pressure, leaving monoethyl ester
acid chloride of fumaric acid. This product and 1.5 g of 5-chloro-a-(2-
methoxyphenyl)-2-isobutylaminobenzyl alcohol, as obtained in (4), were then
dissolved in 30 ml of methylene chloride, to which 0.75 g of sodium
bicarbonate was added; the mixture was then stirred for 30 minutes at room
temperature. The reaction mixture was washed with water and dried over
anhydrous magnesium sulfate; the solvent was then distilled off under
reduced pressure. The residue was purified by means of silica gel column
chromatography (eluent, hexane : ethyl acetate = 4 :1) to yield 1.95 g of ethyl
ester of 3-[N-[4-chloro-2-[2-ethoxy-a-hydroxybenzyllphenyl]l-N-
isobutylcarbamoyljacrylic acid as an oily product.

IR vmax™®* cml: 3400 (OH); 1720, 1660, 1630 (C = C,C = 0)
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'H-NMR spectrum (200 MHz, CDClg) 8: 0.65-1.0 (6H, m), 1.15-1.5 (6H,
m), 1.6-2.0 (1H, m), 2.3-3.0 (2H, m), 3.9-4.4 (5H, m), 5.8-6.3 (3H, m), 6.6-8.05
(7H, m)

(6) Ethyl ester of trans-7-chloro-5-(2-ethoxyphenyl)-1-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid

. In 80 ml of ethanol was dissolved 1.95 g of ethyl ester of 3-[N-[4-chloro-

2-[2-ethoxy-a-hydroxybenzyl]phenyl]-N-isobutylearbamoyllacrylic acid, as
obtained in (5), to which was added 1.17 g of potassium carbonate, and the
mixture was stirred overnight. The reaction mixture was subjected to
extraction with 100 ml of water and 100 ml of ethyl acetate. The ethyl acetate
layer was washed with water, dried over anhydrous magnesium sulfate, and
distilled off under reduced pressure. The residue was purified by means of
silica gel column chromatography (eluent, hexane : ethyl acetate = 5:1) to
yield 1.55 g of ethyl ester of trans-7-chloro-5-(2-ethoxyphenyl)-1-isobutyl-2-
oxo-1,2,3 5-tetrahydro-4,1-benzoxazepine-3-acetic acid-as prism crystals, m.p.
129 to 130°C.” '

Elemental Analysis for 025H3001N05
Caled.: C65.28; H6.57; N 3.05
' Found: C65.38;H6.44; N 2.91
. Example 124

Trans-7-chloro-5-(2-ethoxyphenyl)-1-isobutyl-2-0xo-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-acetic acid |

In 80 ml of methanol was dissolved 1.25 g of ethyl ester of trans-7-
chloro-5-(2-ethoxyphenyl)-1-isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid, as obtained in Example 123, to which was added
10 ml of an aqueous solution containing 0.75 g of potassium carbonate; the
mixture was then stirred for 3 hours at 60°C. After the reaction mixture was
concentrated under reduced pressure, it was rendered acid by the addition of
- 50 ml of 1IN hydrochloric acid, and subjected to extraction with 100 ml of ethyl
acetate. The extract solution was washed with water and dried over
anhydrous magnesium sulfate; the solvent was then distilled off under
reduced pressure. The residue was purified by means of silica gel column
chromatography (eluent, hexane : ethyl acetate = 2 : 1; eluent, hexane :
dichloromethane : ethanol = 5 : 5 : 1) to yield 0.66 g of trans-7-chloro-5-(2-

ethoxyphenyl)-1-isobutyl-2-0x0-1,2,3,5- tetrahydro-4 l-benzoxazepme 3-
acetic acid as prism crystals, m.p. 190 to 192 °C. —
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Elemental Analysis for Co3HagCINOs:
Caled.: C63.96;H6.07;N3.24
Found: C63.64;H5.96; N 3.58
Example 125

Ethyl ester of trans-5-(2-benzyloxyphenyl)-7-chloro-1-isobutyl-2-0xo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid . :

(1) 2-amino-2’-benzyloxy-5-chlorobenzophenone .

In 30 ml of N,N-dimethylformamide was dissolved 5.0 g of 2-amino-5-
chloro-2’-hydroxybenzophenone, as obtained in Example 123 (1), to which
were added 4.2 g of potassium carbonate and 2.9 ml of benzyl bromide; the
mixture was then stirred for 2 hours at room temperature. The mixzture was
subjected to extraction with 150 ml of water and 200 ml of ethyl acetate, and
the ethyl acetate layer was washed with water, dried over anhydrous
magnesium sulfate, and distilled off under reduced pressure. The residue was
purified by means of silica gel column chromatography (eluent, hexane : ethyl
acetate = 10 : 1 to 5 : 1) to yield 6.4 g of 2-amino-2’-benzyloxy-5-
chlorobenzophenone as prism crystals, m.p. 110 t0 111 °C.

Elemental Analysis for CogH16CINOg:
Caled.: CTLI1L,H4ATT;N 4.15
Found: C71.34;H 4.80; N 4.23

(2) 2-amino-a-(2-benzyloxyphenyl)-5-chlorobenzyl alcohol

In 50 ml of methanol was dissolved 6.0 g of 2-amino-2’-benzyloxy-5-
chlorobenzophenone, as obtained in (1), to which was added 1.12 g of sodium
borohydride; the mixture was then stirred for 4 hours at room temperature.
After ethanol was distilled off under reduced pressure, with dissociation by
the addition of an aqueous solution of hydrochloric acid, the reaction mixture
was rendered neutral by the addition of 50 ml of 1N sodium hydroxide and
subjected to extraction with 200 m1l of ethyl acetate. The ethyl acetate layer
was washed with water, dried over anhydrous magnesium sulfate, then
distilled off under reduced pressure to leave 5.9 g of 2-amino-a-(2-
benzyloxyphenyl)-5-chlorobenzyl alechol as plate crystals, m.p. 120 to 121 °C.

Elemental Analysis for CogH13CINOg:
Caled.: C70.69;H5.34; N 4.12
Found: C70.85;H5.16; N 4.24

(3) a-(2-benzyloxyphenyl)-5-chloro-2-isobutylaminobenzylalcohol
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In 50 ml of acetic acid were dissolved 5.0 g of 2-amino-a-(2-
benzyloxyphenyl)-5-chlorobenzyl alcohol, as obtained in (2), and 1.47 ml of
isobutylaldehyde. To the solution was added, under ice-cooling, 0.74 g of
sodium borohydride. The reaction mixture was stirred for 30 minutes at room
temperature, and, after addition of 150 ml of water, was subjected to

. extraction with 200 ml of ethyl acetate. The extract solution was washed with -

1N sodium hydroxide and dried over anhydrous magnesium sulfate; then the
solvent was distilled off under reduced pressure. The residue was purified by
means of silica gel column chromatography (eluent, hexane : ethyl acetate =
20 : 1 to 5 : 1) to yield 5.6 g of a-(2-benzyloxyphenyl)-5-chloro-2-
isobutylaminobenzyl alcohol as prism crystals, m.p. 79 to 80 °C.

Elemental Analysis for Co4HasCINO9:
Caled.: C72.81;H 6.62; N 3.54

~ Found: C72.95;H 6.62; N 3.62

(4) Ethyl ester of 3-[N -[4-chloro-2-[2-benzyloxy-a-hydroxybenzy1]
phenyl]-N-lsobutylca.rbamoyllacryhc acid

A solution comprised of 2.65 g of monoethyl ester of fumaric acid and
4.0 m1 of thionyl chloride in 30 ml of toluene was stirred for 1 hour at 90°C. It
was then distilled under reduced pressure, leaving monoethyl ester acid
chloride of fumaric acid. This product and 5.6 g of a-(2-benzyloxyphenyl)-5-
chloro-2-isobutylaminobenzyl alcohol, as obtained in (3), were dissolved in
100 ml of methylene chloride; after the addition of 2.38 g of sodium
bicarbonate, the mixture was stirred for 30 minutes at room temperature.
The reaction mixture was washed with water and dried over anhydrous
magnesium sulfate; then the solvent was distilled off under reduced pressure
to yield 6.4 g ethyl ester of 3-[N-[4-chloro-2-[2-benzyloxy-a-
hydroxybenzyl]phenyl]—N-lsobutylcarbamoyl]acryhc acid as prism crystals,
m.p. 169 to 171°C.

Elemental Analysis for C3gH32CINO5:
Caled.: C69.02; H6.18; N 2.68
Found: C69.24;H6.04;N2.71

(5) Ethyl ester of trans-5-(2-benzyloxyphenyl)-7-chloro-1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid

In 150 ml of ethanol was dissolved 6.0 g of ethyl ester of 3-[N-[4-chloro-
2-[2-benzyloxy-a-hydroxybenzyllphenyl]-N-isobutylcarbamoyllacrylic acid,
as obtained in (4), to which was added 3.18 g of potassium carbonate; the
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mixture was then stirred overnight. The solvent was distilled off under
reduced pressure, and the residue was subjected to extraction with 150 ml of
water and 200 ml of ethyl acetate. The ethyl acetate layer was washed with
water and dried over anhydrous magnesium sulfate, then distilled off under
reduced pressure. The residue was purified by means of silica gel column

chromatography (eluent, hexane : ethyl acetate = 5:1) to yield 5.8 g of ethyl_

ester of trans-5-(2-benzyloxyphenyl)-7-chloro-1-isobutyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid as prism crystals, m.p. 146 to
147°C. .

Elemental Analysis for C30H32CINO35:
Caled.: C69.02;H 6.18; N 2.68
Found: C69.20; H6.21; N 2.95
Example 126

Trans-5- -(2-benzyloxyphenyl)-T7- chloro- 1-1sobutyl 2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid '

In a mixture of 20 ml of methanol and 10 ml of tetrahydrofuran was
dissolved 0.5 g of ethyl ester of trans-5-(2-benzyloxyphenyl)-7-chloro-1-
isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxzazepine-3-acetic acid, as
obtained in Example 125. To this solution was added 10 ml of an aqueous
solution containing 0.66 g of potassium carbonate, and .the mixture was
stirred for 6 hours at 60°C The reaction mixture was concentrated under
reduced pressure, rendered acid by the addition of 50 ml of 1N hydrochloric
acid, and subjected to extraction with 100 ml of ethyl acetate. The extract
solution was washed with water and dried over anhydrous magnesium
sulfate; then the solvent was distilled off under reduced pressure. The residue
. was purified by means of silica gel column chromatography (eluent, hexane :
ethyl acetate = 3:1; eluent, hexane : dichloromethane : ethanol = 5:5:1) to
yield 0.21 g of trans-5-(2-benzyloxyphenyl)-7-chloro-1-isobutyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid as prism crystals, m.p. 194 to
197°C.

Elemental Analysis for CogHasCINOs:

Caled.: C68.08; H5.71; N 2.84
Found: C68.07; H5.75; N 2.85
Example 127

Ethyl ester of trans-7-chloro-5-(2- hydroxyphenyl)-l~1sobuty1—2-oxo-

1,2,3,5-tetrahydro-4, l-benzoxazepme-s-acetlc acid
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In 50 ml of ethyl acetate was dissolved 3.5 g of ethyl ester of trans-5-(2-
benzyloxyphenyl)-7-chloro-1-isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid, as obtained in Example 125. To this solution
was added 1.0 g of 10% palladium carbon and hydrogenolysis was then
allowed to occur at normal temperature and pressure. After the calculated
amount of hydrogen was absorbed, the catalyst was removed, and the ethyl
acetate was distilled off under reduced pressure. The residue was purified by
means of silica gel column chromatography (eluent, hexane : ethyl acetate =
8 : 1) to yield 2.8 g of ethyl ester of trans-7-chloro-5-(2-hydroxyphenyl)-1-
isobutyl-2-0x0-1,2,3 5-tetrahydro-4 1-benzoxazep1ne-3-acet1c ac1d as an oily
product.

IR Vmax™t cmnl: 8380 (OH); 1730, 1670, 1650 (C = O)

IH-NMR spectrum (200 NHz, CDCl3) 8: 0.90 (8H, d, J = 6.6 Hz), 0.99
(3H,d,J = 6.6 Hz), 1.24 (3H, t,J = 7.2 Hz), 1.9-2.2(1H, m), 2.85 (1H,dd, J =
17.8, 5.0 H2), 2.97 (1H, d, J = 17.8, 8.2 Hz), 341 (1H,dd, J = 13.8, 6.4 Hz),
4.16(2H, q,J = 7.2 Hz), 4.30 (1H, dd, J = 13.8, 7.8 Hz), 4.49 (1H, dd, J = 8.2,

4.8 Hz), 5.97 (1H, s), 6.85 (1H, d, J = 2.4 Hz), 6.85-7.5 (6H, m), 7.54 (1H, br,
OH) ‘ ' '
Example 128

Trans-7-chloro-5-(2-hydroxyphenyl)-1- isobutyl-2-0x%0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid

In 10 ml of methanol was dissolved 0.4 g of ethyl ester of trans-7-chloro-
5-(2-hydroxyphenyl)-1-isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-
3-acetic acid, as obtained in Example 127, to which was added 5 ml of an
aqueous solution containing 0.51 g of potassium carbonate; the mixture was
then stirred for 1 hour at 60°C. The reaction mixture was condensed under
reduced pressure, rendered acid by the addition of 50 ml of 1N hydrochloric
acid, and subjected to extraction with 100 ml of ethyl acetate. The extract
solution was washed with water and dried over anhydrous magnesium
sulfate; the solvent was then distilled off under reduced pressure. The residue
was purified by means of silica gel column chromatography (eluent, hexane :
ethyl acetate = 2:1; eluent, hexane : dichloromethane : ethanol = 5:5:2) to
yield 0.11 g of trans-7-chloro-5-(2-hydroxyphenyl)-1-isobutyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid as prism crystals, m.p. 238 to
242°C (decomposition). :
Elemental Analysis for C2;H2CINOs5: —
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Caled.: C62.45; H5.49; N 3.47
Found: C62.55;H5.68; N 3.41
Example 129
Ethyl ester of trans-7-chloro-1-isobutyl-5-(2-isopropyloxyphenyl)-2-
0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid
In 10 ml of N,N-dimethylformamide was dissolved 0.7 g of ethyl ester of
trans-7-chloro-5-(2-hydroxyphenyl)-1-isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid, as obtained in Example 127, to which was added
0.34 g of potassium carbonate and 0.24 ml of isopropyl iodide; the mixture was
then stirred overnight at room temperature. The mixture w4s subjected to
extraction with 100 ml of water and 150 ml of ethyl acetate, after which the
ethyl acetate layer was washed with 1N hydrochloric acid and sodium
bicarbonate, dried over anhydrous magnesium sulfate, and distilled off under
reduced pressure. The residue was purified by means of silica gel column
chromatography (eluent, hexane : ethyl acetate = 3: 1)'to yield 0.55 gof ethyl
ester of trans-’?—chloro-1-isobut;yl—5-(2-isopropyloxyphenyl)-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid as needles, m.p. 135 to 137°C.
Elemental Analysis for CogH32CINOs:
Caled.: C65.88;H6.80;N2.96
Found: C66.09;H6.83; N 3.24
Example 130 _ _
Trans-7-chloro-1-isobutyl-5-(2-isopropyloxyphenyl)-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid

In 20 ml of methanol was dissolved 0.4 g of ethyl ester of trans-7-chloro-

5-(2-isopropyloxyphenyl)-1l-isobutyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid, as obtained in Example 129. To this solution
was added 10 ml of an aqueous solution containing 0.28 g of potassium
carbonate; the mixture was then stirred for 3 hours at 80°C. The reaction
mixture was concentrated under reduced pressure, rendered acid by the
addition of 50 ml of 1N hydrochloric acid, and subjected to extraction with 100
ml of ethyl acetate. The extract solution was washed with water and dried
over anhydrous magnesium sulfate, the solvent was then distilled off under
reduced pressure. The residue was purified by means of silica gel column
chromatography (eluent, hexane : ethyl acetate = 3 : 1; eluent, hexane :
dichloromethane : ethanol = 5 : 5 : 1) to yield 0.24 g of trans-7-chloro-1-
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isobutyl-5-(2-isopropyloxyphenyl)-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid as prism crystals, m.p. 146 to 149°C.

Elemental Analysis for Co4H9gCINO35-0.2H20:
Caled.: C64.12;H6.37;N3.11
Found: C64.18; H6.37;N 3.28
Example 131 : -
Ethyl trans-7-bromo—1-neopenty1-2-oxo-5 (2-pyndyl)- 1,2,3 5—tetrahydro—4 1-
benzoxazepine-3-acetate
1 2-Ammo-5-bromo-a-(2-pyndy1)benzy1 alcohol

In 100 ml of methanol was dissolved 10 g of 2-amino-5- bromopheny1-2-
pyridylketone. To the solution was added 1.7 g of sodium borohydride and
stirred for 30 minutes. The solvent methanol was evaporated off under
reduced pressure. The residue was treated with an aqueous solution of
hyrochloric acid. The decomposed residue was then neutralized with 200 ml
of a sodium bicarbonate ‘ageous solution, and extracted with ethyl acetate.
The ethyl acetate layer was washed with water, dried over anhydrous
magnesium sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent, hexane :etyl
acetate = 2:1) to give 2-amino-5- bromo-a~(2-pyndy1)benzy1 alcohol (9.0 g) as
prisms, m.p. 104 - 105°C

Elementary analysis for C19H11BrN20O
Caled.: C51.64; H3.97; N 10.04
Found : C 51.61; H 8.93; N 10.04
(2) 5-Bromo-2-neopentylamino-a-(2-pyridyl)benzyl alcohol

" In 20 ml of acetic acid was dissolved 2.0 g of 2-amino-5-bromo-a-(2-

pyridyl)benzyl alcohol obtained in (1) together with 0.86 ml of _
trimethylacetoaldehyde. To the solution was added 0.36 g of sodium
borohydride under ice-cooling. The reaction mixture was stirred for 30
minutes at room temperature and then subjected to extraction with a mixture
of 100 ml of water and 150 ml of ethyl acetate. The ethyl acetate layer was
washed with 1N sodium hyroxide, dried over anhydrous magnesium sulfate,
and concentrated to dryness under reduced pressure. The residue was
purified by silica gel column chromatography (eluent, hexane : etyl acetate =

5:1) to afford 5-bromo-2- neopentylamno-a—(2-pyndy1)benzy1 alcohol (2 4g)as

an oily product.

Neat 1.
IRv Max @ 3390, 3280 (NH,OH)
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1H-NMR spectrum (200MHz, CDCI3) 8: 0.80 (9H, s, But), 2.68 (2H, s),
5.69 (1H,s), 6.48 (1H,d, J=8.4Hz), 7.1-7.35 '(4H,m), 7.55-7. 7(1H m), 8.5-
8.6 (1H, m).
(3) Ethyl 8-[N-[4-bromo-2-[a-(2-pyridyl) bydroxymethyljphenyl]-N-
neopentylcarbamoyl]acrylate

In 50 ml of dichloromethane was dissolved 2.4 g of 5-bromo-2- - :
neopentylamino-a-(2-pyridyl)benzyl alcohol obtained in (2). To the solution
were added 1.15 g of sodium borohydride and 1.23 g of monomethyl fumarate
acid chloride. After stirring for 2 hours at room temperature, the reaction
mixture was washed with water and dried over anhydrous magnesium
sulfate. The solvent was evaporated off under reduced pressure. The residue
was purified by column chromatography using silica gel (eluent, hexane :
ethyl acetate = 2:1) to give etyl 3-[N- [4-bromo- 2-[a-(2-pyridyl)
hydroxymethyllphenyl]-N- neopentylcarbamoyl]acrylate as prisms, m.p. 165
-166°C.

Elementary analysis for CogHa7BrNoOg4:
Caled.: C58.11; H5.72; N 5.89
Found :C 58.21; H5.65; N 6.14 :
(4) Ethyl trans-7-bromo-1-neopentyl-5-(2-pyridyl)-2-0x0-1,2, 3, 5-tetrahydro-
4,1-benzoxazepine-3-acetate

In 30 m] of ethanol was dissolved 2 0 g of ethyl 3-[N-[4- bromo-2-[a-(2-
pyridyl) hydroxymethyllphenyl]-N- neopentylcarbamoyl]acrylate obtained in
(3). To the solution was added 1.16 g of potassium carbonate and the mixture
was stirred overnight at room temperature. The solvent was evaporated off
under reduced pressure. The residue was then extracted with 100 ml of water
and 100 ml of ethyl acetate. The organic layer was washed with water, dried
over anhydrous magnesium sulfate, and concentrated under reduced
pressure. The redudue was purified on a silica gel column (eluent, hexane :
ethyl acetate = 3:1) to give 1.9 g of ethyl trans-7-bromo-1- neopentyl- 5-(2-
pyridyl)-2-0xo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3- acetate as an oily
product.
R e o'l; 1780,1675 (C=0)

1H-NMR (CDCl3) 8: 0.94(9H,s,But), 1.25(3H,t,J =7.2Hz), _
2.80(1H,dd,J =16.6,5.8Hz), 3.07(1H,dd,J =16.6,7.8Hz), 3.31(1H,d,J =13.8Hz),

4.13(2H,q, J=7.2Hz2), '4.44(1H,dd,J=7.8,5.8Hz),4.49(1H,d,J= 13.8Hz), 6.07
(1H,s), 6.59(1H,d,J =2.2Hz), 7.2-7.9 (5H,m), 8.6-8.7(1H,m)
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Example 132
Trans-7-bromo-1-neopentyl-5-(2-pyridyl)-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid

In 20 ml of methanol was dissolved 1.9 g of ethyl trans-7-bromo-1-
neopentyl-5-(2-pyridyl)-2-0xo-1,2,3,5- tetrahydro-4,1-benzoxazepine-3-
acetate obtained in Example 131. To the solution was added 10 mlofan -
aqueous solution containing 1.1 g of potassium carbonate. The mixture was
heated and refluxed for 30 minutes, and then concentrated under reduced
pressure. The concentrate was crystallized by the addition of 30 ml of a
hydrochloric acid aqueous solution. The product was collected by filteration
and recrystallized from hexane and ethanol to give 1.25 g of trans-7-bromo-1-
neopentyl-5-(2-pyridyl)-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid as prisms, m.p. > 263°C (decomp.)
Elementary analysis for C21HagBrNoO4

Caled.: C56.39; H, 5.18; N 6.26.

Found : C 56.39; H, 5.18; NB 10
Example 133 :
Ethyl N-benzyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3- acetyllaminoacetate

In 10 ml of dimethylformamide were dissolved 0.3 g of trans-7-chloro-5-
(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,8,5-tetrahydro-4,1-benzoxazepine-3-
acetic acid obtained in Example 2 and 0.27 g of N-benzylglycine ethyl ester.
To the solution was added 0.24 g of diethyl phosphorocyanidate together with
0.19 ml of triethylamine under ice-cooling. The mixture was stirred for 30
minutes at room temperature and then subjected to extraction with a mixture
of 100 ml of water and 100 ml of ethyl acetate. The ethyl acetate layer was
washed with 1N hydrochloric acid and with a sodium bicarbonate aqueous
solution, dried over anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica gel column
chromatography (eluent, hexane : ethyl acetate = 3:1) to afford ethyl N-
benzyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl- 2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyllamino acetate (0.56 g) as prisms, m.p.
195-197°C

Elementary Analysis for C33H3gCloN2Os
Caled.: C 64.81; H 5.93; N,4.58
Found:C 64.84; H5.97; N 4.45

———————
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Example 134
N-Benzyl-N-[trans-7-chloro-5-(2-chlorophenyl)- 1—neopentyl-2-oxo-1 2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyllamino acetic acid
In 15 ml of methanol was dissolved 0.3 g of ethyl N-benzyl-N-[trans-7-
chloro-5-(2-chlorophenyl)-1- neopentyl- 2-0xo-1,2,3,5-tetrahydro-4,1- |
_ benzoxazepine-3-acetyllamino acetate obtained in Example 1.33. To the ' -
solution was added 4 ml of sodium hydroxide and the mixture was stirred for . ' :
20 minutes. The reaction mixture, after acidified with 50 ml of 1N HCI, was’
subjected to extraction with 100 ml of ethyl acetate. The ethyl acetate layer
was washed with water and dried over anhydrous magnesium sulfate. The
solvent was 'evaporated under reduced pressure to yield N-béhzyl—N— [trans-
7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-
1,2,3,5- tetrahydro-4,1-benzoxazepine-8-acetyllamino acet1c acid as prisms,
m.p. 190 -192°C.
Elementary Analysis for C31H32C1oN20s5:
Caled.: C 63.81; H5.53; N 4.80 |
Found :C 64.02; H5.85; N 4.81
Example 135 |
Methyl N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2- 0xo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl]-N-phenyl aminoacetate '
A mizxture of 0.6 g of trans-7-chloro-5-(2- chlorophenyl)-1-neopentyl-2-
0x0-1,2,3,5-tetrahydro-4,1- benzoxazepine-3-acetic acid obtained in Example
2,10 ml of thionyl chloride and 10 m1 of toluene was stirred for 30 minutes at
90°C, and then concentrated under reduced pressure. The concentrate trans-
7-chloro-5-(2- chlorophenyl)-1- neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-
" benzoxazepine-3-acetyl chloride was dissolved in 10 ml of methylene chloride.
To the solution were added 0.27 g of N-phenylglycine methyl ester and 0.23
ml of triethylamine. The mixture was stirred for one hour at room
temperature, and then subjected to extraction with 100 ml of ethyl acetate.
The organic layer was washed with 1IN HCl and with a sodium bicarbonate
aqueous solution, dried over anhydrous magnesium sulfate and concentrated
under reduced pressure. ,
The residue was purified on a silica gel column (eluent, hexane : ethyl
acetate = 3:1) to give methyl N-[trans-7- chlofo_-5-(2-chlorophenyl)-1-
neopentyl-2-oxo-1,2,3,5- tetrahydro-4,1-benzoxazepine-3-acetyl]-N-phenyl
amino acetate (0.35 g) as prisms, m.p. 226 - 228°C e T T T
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Elementary Analyi o CoFaaClNa05: TR

Caled.: C63.81; H5.53; N 4.80

Found :C 63.78; H5.59; N 4.60

Example 136

N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-ox0- 1,2,3 5—tetrahydro—
4,1-benzoxazepine-3-acetyl]-N-phenylamino acetic acid '

In 3 ml of methanol was dissolved 0.25 g of methyl N-[trans-7-chloro-5-
(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-4,1-benzoxazepine-3--
acetyll-N-phenyl amino acetate obtained in Example 185. To the solution
was added 2 m! of 1N sodium hydroxide. The mixture was stirred for 1.5
hours at 60°C and then acidified with 50 ml of 1N HCl for extraction with
ethyl acetate. The ethyl acetate layer was washed with water, dried over
anhydorus magnesium sulfate, and concentrated under reduced pressure to
give 0.23 g of N-[trans-7- chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]-N-phenylaminoacetic acid
0.23 g) as prisms, m.p. 238 - 240°C. ' .

Elementary Analysis for C30H39ClgN2Os5:

Caled.: C63.27; H5.31; N 4.92
Found :C 63.46; H 5.54; N 4.70
Example 137 |
Ethyl N-[trans-7-chloro-5-(2-methoxyphenyl)-1-neopentyl-2- ox0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyllamino acetate
- In 10 m] of dimethylformamide were dissolved 0.3 g of trans-7 -chloro-5—
(2-methoxyphenyl)-1-neopentyl-2-0xo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid obtained in Example 74
and 0.12 g of glycine ethyl ester hydrochloride. To the solution were added
0.14 g of diethyl phosphorocyanidate and 0.24 ml of triethylamine under ice-
cooling. The mixture was stirred for 30 minutes at room temperature and
then subjected to extraction with 100 ml of water and 100 ml of ethyl acetate.
The ethyl acetate layer was washed with 1N HCl and with a sodium
bicarbonate aqueous solution and dried over anhydrous magnesium sulfate.
Ethyl acetate was evaporated off under reduced pressure. The residue was
purified by silica gel column chromatography (eluent, hexane : ethyl acetate
= 1:1) to yield ethyl N-[trans-7-chloro-5-(2-methoxyphenyl)-1-neopentyl-2-
oxo- 1,2,3,5-tetrahydro-4,1- benzoxazepine-3-acetyl]lamino acetate (0.33 g) as
needles, m.p. 233 - 236°C.
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Elementary Analysis for Co7H33CIN20g
Caled.: C62.72; H6.43; N 5.42
Found : C 62.54; H6.47; N 5.28
Example 138

N-{Trans-7-chloro-5-(2-methoxyphenyl)-1-neopentyl-2-0xo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyllaminoacetic acid - :

In 5 ml of ethanol was dissolved 0.25 g of ethyl N-[trans-7-chloro-5 (2-
methoxyphenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetyllaminoacetate obtained in Example 137. To the solution was added 2.,
ml of 1N NaOH. After stirring for 15 minutes, the reaction mixture was
acidified with 100 ml of 1N HCI and subjected to extraction with ethyl :
.acetate. The organic layer was washed with water and dried over anhydrous
magnesium sulfate. Ethyl acetate was evaporated off under reduced pressure
to afford N-[trans-7-chloro-5-(2-methoxyphenyl)-1-neopentyl-2- oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3- acetyllamino acetic acid as prisms, m.p. 239
-242°C ' '

Elementary Analysis for Co5Ho9CIN205
Caled.: C61.41; H5.98;N5.73
Found :C 61.38; H5.91;N 5.83
Example 139
Trans—7-chlor0-5—(2-chloropheny1)-1-neopenty1—2-oxo-1 2,3 5-tetrahydro-4 1-
benzoxazepine-3-methylamine hydrochloride

In the same manner as done in Example 36 was treated 1.0 g of trans-7-
chloro-5-(2-chlorophenyl)-1-neopentyl- 2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid obtained in Example 2. The product was 0.90 g of
trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-methylamine hydrochloride as plate crystals, m.p. 173 -
175°C

Elementary Analysis for Co1H24CloN2O2HCI'Hs0
Caled.: C54.62; H5.89; N 6.06
Found : C 54.77; H5.95; N 5.83
Example 140
Methyl N-{trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2- oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-methyllcarbamoyl acetate

In 10 ml of N,N-dimethyformamide were dissolved 0.3 g of trans-7-
chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-4,1-
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benzoxazepine-3-methylamine hydrochloride obtained in Example 139 and
0.12 g of monomethyl malonate potassium salt. To the solution was added
0.18 g of diethyl phosphorocyanate together with 0.11 ml of triethylamine
under ice-cooling. After stirring for 30 minutes at room temperature, the
reaction mixture was subjected to extraction with 100 ml of water and 100 ml
of ethyl acetate. The ethyl acetate layer was washed with 1N HCl and with a
sodium bicarbenate agueous solution, and dried over anhydrous magnesium
sulfate. The solvent ethyl acetate was then evaporated off under reduced
pressure. The residue was purified by silica-gel column chromatogrphy
(eluent, hexane : ethyl acetate = 1:1) to give 0.28 g of methyl N-[trans-7-
chloro-5-(2-chlorophenyl)-1-neopentyl-2- 0xo-1,2,3 5-tetrahydro—4 1-
benzoxazepine-3-methyllcarbamoyl acetate as an oily product.
IRv l‘l\Tdeat -1, 3330(NH); 1740, 1670 (C=0)
H-NMR (200MHz, CDClg) 8: 0.94 (9H,s,But), 3.28 (2H,s), 3.38

(1H,d, J 13.9Hz), 3.74(8H,s), 3.7-3 -85(2H,m), 3.99(1H,t,J =6.1Hz),
4.54(1H,d,J =13.9Hz), 6.25(1H,s), 6. 52(1H,d,J = 1.9Hz), 7.2-7.9(TH,m,NH).
Example 141
N-[Trans-7 -chloro-5-(2-chloropheny1)-1—neopentyl-2—oxo-1,2,3,5-tetrahydro—
4,1-benzoxazepine-3-methyllcarbamoyl acetic acid

In 5 ml of ethanol was dissolved 0.28 g of methyl N-[ trans-7-chloro-5-
(2-chlorophenyl)-1-neopentyl-2-0xo-1,2,3, 5-tetrahydro-4,1-benzoxazepine-3-
methyljcarbamoyl acetate obtained in Example 140. To the solution was
added 2 ml of 1N sodium hydroxide and the mixture was stirred for 10
minutes at room temperature. The reaction mixture was acidified with 50 ml
of 1N hydrochloric acid and then subjected to extraction with 50 ml of ethyl
acetate. The ethyl acetate layer was washed with water, dried over
anhydrous magnesium sulfate, and concentrated under reduced pressure to
afford 0.23 g of N-[trans-7-chloro-5-(2- chlorophenyl)-1-neopenyl-2-oxo-
1,2,3,5-tetrahydro-4,1- benzoxazepine-3-methyllcarbamoyl acetic acid as
plate crystals, m.p. 135 - 138°C

Elementary analysis for Co4H2ClaN205:
Caled.: C58.43; H5.31; N 5.68
Found :C 58.48; H5.42; N 5.52
Example 142
Tert-butyl N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine 3-methyllaminoacetate - —
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A mixture of 2.5 g of trans-7-chloro-5-(2- chlorophenyl)-1-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-methylamine hydrochloride
obtained in Example 139, 0.93 ml of ethyl chloroacetate, 1.87 g of potassium
carbonate, and 50 ml of acetonitrile was heated and refluxed overnight. The
reaction mixture was concentrated under reduced prressure and the
concentrate was extracted with 100 ml of water and 150 ml of ethyl acetate. -
The organic layer was washed with water and dried over anhydrous _
magnesium sulfate. Ethyl acetate was evaporated under reduced pressure to
give 1.95 g of tert-butyl N-[trans-7-chloro-5- (2-chlorophenyl)-1-neopentyl-2-
0xo-1,2,3,5-tetrahydro- 4,1-benzoxazepine-3-meth_yl]aminoacetate as an oily
product. : B
Rv 1‘&:: cm-1:3330 (NH); 1785, 1675 (C=0)

1H-NMR (200MHz, CDC13) 8: 0.94 (9H,s,But), 1.44 (9H.s, But), 3.00
(1H,dd,J=12.2,6.4Hz), 3.11 (1H,dd,J =12.2,6.2Hz), 3.33(2H,s),
3.36(1H,d,J =14.0Hz2), 4.04(1H,t,J =6.3Hz), 4.52(1H,d,J = 14.0Hz), 6.26(1H,s),
6.52(1H,d,J =1.8Hz), 7.2-7.85( 6H,m)
Example 143 ' :
N-[Trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-methyljaminoacetic acid hydrochloride

In 15 ml of 4N HCl-dioxane solution was dissolved 0.3 mg of tert-butyl
N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3- methyllaminoacetate obtained in Example 142. After
stirring for 8 hours at room temperature, the reaction mixture was
concentrated under reduced pressure. The addition of hexane and ethyl
acetate to the residue yielded 0.23 g of powdered ' N-[trans-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
methyllaminoacetic acid hydrochloride.

Elementary analysis for CagHagCloN204HCl
Caled.: C55.05; H5.42; N 5.58
Found : C 55.38; H5.77; N 5.39

1H-NMR spectrum (200MHz, dg-DMSO) 8: 0.89(9H,s,But), 3.2-
3.55(2H,m), 3.68(1H,d,J = 14.0Hz), 3.88(2H,s), 4.32(1H,d,J = 14.0Hz), 4.3-

4.5(1H,m), 6.19(1H, s), 6.39(1H,d,J =2.4Hz), 7.5-8.1(6H,m).
Example 144
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Tert-butyl N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl- 2-0xo0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-methyl]-N- methansulfonylaminoacetate

In 5 ml of N,N-dimethylformamide was dissolved 0.44 g of tert-butyl N-
[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-methyl]laminoacetate obtained in Example 142, To the
solution was added 0.072 ml of methanesulfonyl chloride ‘'and0.14mlof
triethylamine under ice-cooling. After stirring for 30 minutes at room
temperature, the reaction mixture was subjected to extraction with 100 ml of
water and 100 ml of ethyl acetate. The ethyl acetate layer was washed with
5% potassium bisulfate solution and with a sodium bicarbonate aqueous
solution and dried over anhydrous magnesium sulfate. Ethyl acetate was
evaporated off under reduced pressure. The residue was purified by silica gel
column chromatography (hexane : acetate = 3:1) to afford 0.37 g of tert-butyl
N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-0x0-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3- methyl]-N-methanesulfonylaminoacetate as prisms,
m.p.178 - 180°C. . '

Elementary analysis for CogHggClaN20gS
Caled.: C56.09; H6.05;N4.67
Found : C 55.92; H 6.06; N 4.47
Example 145
N-[Trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-methyl]-N-methanesulfonylaminoacetic acid

In 20 ml of 4N HCl-dioxane solution was dissolved 0.25 g of tert-butyl
N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-0xo-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3- methyl]l-N-methanesulfonylaminoacetate obtained in
Example 144. After stirring for 8 hours at room temperature, the reaction
mixture was concentrated under reduced pressure. The residue was treated
with hexane and ethyl acetate to give 0.21 g of N-[trans-7-chloro-5-(2-
chlorophenyl)-1- neopentyl-2-oxo- 1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
methyl] N-methanesulfonylaminoacetic acid as prisms, m.p. 236 - 238°C.

Elementary analysis for Co4HogClaN20gS
Caled.: C53.04; H5.19; N 5.15
Found : C 53.32; H 5.42; N 5.02
Example 146
Tert-butyl N-[trans-T7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-0xo0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3- methyl]-N-(p-toluensulfonyl)aminoacetate
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In 10 ml of N,N-dimethylformamide was dissolved 0.5 g of tert-butyl N-
[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo- 1,2,3,5-tetrahydro-4,1-
benzoxazepine-3- methyl] aminoacetate obtained in Example 142. To the
solution was added 0.22 g of p-toluenesulfonyl chloride together with 0.16 ml
of triethylamine under ice-cooling.
_ The mixture was stirred for one hour at room temperature and then -
subjected to extraction with 100 ml of water and 100 ml of ethyl acetate. The.
ethyl acetate layer was washed with 5% potassium bisulfate solution and
with sodium bicarbonate aqueous solution, dried over anhydrous magnesium
. sulfate. The solvent was evaporated off under reduced pressure: The residue
was purified by column chromatography using silica gel (eluent, hexane :
ethyl acetate = 5:1) to afford tert-butyl N-[{rans-7-chloro-5-(2-chlorophenyl)-
1- neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3- methyl]-N-(p-

. toluenesulfonyl)aminoacetate as an oily product.
Rv 1;{;“ -1. 1740, 1670 (C=0)

1H-NMR (200MHz, CDC3) 8: 0.92 (9H,s,But), 2.39(3H,s),
3.36(1H,d,J =14.0Hz), 3.66(1H,dd,J =15.6,6.4Hz), 3.84(1H,dd, °*
J=15.6,5.9Hz), 8.98(1H,d,J =18.4Hz), 4.2-4.3(1H,m), 4.29(1H, 4,J = 18.4Hz),
4.45(1H,d,J =14.0Hz), 6.20(1H,s), 6.46(1H,s, J =2.1Hz), 7.15-7.7(10H,m).
Example 147
N-[Trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-
4,1-benzoxazepine-3- methyl]-N-(p- toluensulfonyl)aminoacetic acid

In 15 ml of 4N HCl-dioxane solution was dissolved 0.5 g of tert-butyl N-
{trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2—oxo-1,2,3,5-tetra.hydro-4,1—

benzoxazepine-3- methyl}-N-(p-toluensulfonyl)aminoacetate obtained in

' Example 146. After stirring for 4 hours at room temperature, the reaction
solution was concentrated under reduced pressure. The residue was treated
with hexane and diethyl ether to afford 0.41 g of N-[trans-7-chloro-5-(2-
chlorophenyl)-1- neopentyl-2-o0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
methyl]-N-(p-toluensulfonyl)aminoacetic acid as needles, m.p.132 - 134°C.

Elementary analysis for C30H32C1aN206S:
Caled.: C58.16; H5.21; N 4,52

Found :C58.01; H5.32; N 4.55
Example 148
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Tert-butyl N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3- methyl]laminoacetate.

In 10 ml of N, N-dimethylformamide was dissolved 0.5 g of tert-butyl
N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-0xo-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3- methyllaminoacetate obtained in Example 142. To the
solution was added 0.082 ml of acetyl chloride and 0.16 ml of triethylamine
under ice-cooling.

The mixture was stirred for 30 minutes at room temperature and then .
subjected to extraction with 100 ml of water and 100 ml of ethyl acetate. The
ethyl acetate layer was washed with 5% potassium bisulfate solution and
with a sodium bicarbonate aqueous solution, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure. The residue
was purified on a silica gel column (eluent, hexane : ethyl acetate = 1:1) to
give 0.5 g of tert-butyl N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-

neopentyl-2-oxo- 1,2,3,5-tetrahydro-4, 1-benzoxazepme»3-

methylJaminoacetate as an oily product.
Rv 1‘;;:: emL: 1740, 1670 (C=0)

H-NMR (200MHz, CDClg) 8: 0.92 and 0.94 (9H,each s,But), 1.95 and
2.15 (3H,each s,But), 3.35and 3.38 (1H,each d,J= 14. OHz) 3.7-4.3 (6Hm),

4.45 and 4.48 (1H,each d,J =14.0Hz), 6.23 and 6.28 (1H, each s), 6.45-6.55
(1H, m), 7.3-7.8 (6H, m).

Example 149 :

N-Acetyl-N-{trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-
1,2,3,6-tetrahydro-4,1-benzoxazepine-3-methyllaminoacetic acid

In 20 m] of 4N HCl-dioxane solution was dissolved 0.5 g of tert-butyl N-
acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-methyllaminoacetate obtained in Example
148. After stirring overnight at room temperature, the mixture was
concentrated under reduced pressure. The concentrate was treated with
hexane and diethylether to afford 0.37 g of powdery N-acetyl-N-[trans-7-
chlore-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-methylJaminoacetic acid.

Elementary analysis for CosHgogClaN9Os:
Calced.: C59.18; H5.56; N 5.52
Found: C 59.36;H 5.70; N 5.50 —
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1H-NMR spectrum (200 MHz, CDCl3) §: 0.92 and 0.94 (9H, each s, Bu"),
2.00 and 2.20 (8H, each s), 3.3-3.5 (1H, m), 3.7-4.5 (6H, m), 6.22 and 6.28 (1H,
each s), 6.45-6.55 (1H, m), 7.3-7.8 (6H, m).
Example 150

Methyl ester of 4-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
~ 0x%0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-methylJaminomethylbenzoic acid

(A) In 30 ml of acetonitrile was mixed 1.0 g of trans-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzozazepine-3-
methylamine hydrochloride obtained in Example 139 with 0.6 g of methyl 4-
bromomethylbenzoate and 0.75 g of potassium carbonate. The mixture was
refluxed by heating for 2 hours. After the addition of 0.2 g of methyl 4-
bromomethylbenzoate, reflux was confined by heating for 5 hours, followed by
concentration under reduced pressure. The concentrate was extracted with
100 ml of water and 150 ml of ethyl acetate. The ethyl acetate layer was
washed with water and dried over anhydrous magnesium sulfate. The
solvent was evaporated off under reduced pressure and the residue was
purified by silica gel column chromatography (eluent, hexane : ethyl acetate
= 10:1-1:2)to yield 0.15 g of methyl ester of 4-N-[trans-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
methyljaminomethylbenzoic acid as prisms, m.p. 171 to 173°C.

Elementary analysis for C3oH3gaCloN2O4:
Caled.: C64.87; H5.81; N 5.04
Found: C64.88; H5.97;N 4.76

(B) In 20 ml of ethanol was dissolved 0.45 g of trans-7-chloro-5-(2-
chlorophenyl)-'l-neopentyl-2—oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
methylamine hydrochloride obtained in Example 189. To the solution was
added 0.19 g of terephthalaldehydic acid methyl ester together with 0.5 ml of
acetic acid. After stirring for 30 minutes at room temperature, 82 mg of
sodium cyanoborohydride was added to the mixture. After further stirring for
2 hours at room temperature, the mixture was concentrated under reduced
pressure and the concentrate was extracted with 100 ml of water and 100 ml
of ethyl acetate. The organic layer was washed with water and dried over
anhydrous magnesium sulfate. The organic solvent was evaporated off under
reduced pressure and the residue was purified by column chromatography
using silica gel (eluent, hexane : ethyl acetate = 1:1) to yield 0.31 g of methyl
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ester of 4-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-methyllaminomethylbenzoic acid.
Example 151 |

Methyl ester of 4-[N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
0xo0-1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-methy1]-N-methanesulfonyl]
aminomethylbenzoic acid . . .

In 5 ml of N,N-dimethylformamide was d1ss01ved 0.3 g of methyl ester
of 4-N-[trans-T-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-methyllaminomethylbenzoic acid obtainedin
Example 150. To the solution were added 0.05 ml of methanesulfonyl chloride
and 0.09 ml of triethylamine. ~ After stirring for one hour at room
temperature, the reaction mixture was subjected to extraction with 100 ml of
water and 100 ml of ethyl acetate. The ethyl acetate layer was washed with
1N hydrochloric acid and with a sodium bicarbonate aqueous solution, dried
over anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography
(eluent, hexane : ethyl acetate = 2 : 1) to afford 0.27 g of methyl ester of 4-[N-
[trans-7-chloro-5-(2- chlorophenyl)-1-neopentyl-2-0xo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-methyl]-N-methanesulfonyllaminomethylbenzoic acid as
needles, m.p. 173 to 174°C.

Elementary analysis for C31H34ClaN20gS:

Calcd.: C58.77; H5.41; N 4.42

Found: C58.59; H 5.68; N4 19

Example 152
4-[N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-

tetrahydro-4,1-benzoxazepine-3-methyl]-N-methanesulfonyl]

aminomethylbenzoic acid

In 10 ml of methanol was dissolved 0.17 g of methyl ester of 4-[N-
[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-methyl]-N-methanesulfonyllaminomethylbenzoic acid
obtained in Example 151. After the addition of 4 ml of 1N sodium hydroxide
the solution was stirred for one hour at 60°C. The reaction mixture was then
acidified with 50 ml of 1N hydrochloric acid and subjected to extraction with
50 ml of ethyl acetate. The ethyl acetate layer was washed with water, dried
over anhydrous magnesium sulfate and concentrated under reduced pressure
to give 0.16 g of 4-[N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-
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1,2,3,5-tetrahydro-4,1-benzoxazepine-3-methyl]}-N-
methanesulfonyllaminomethylbenzoic acid as prisms, m.p. 235 to 237°C.

Elementary analysis for C3oH39ClaN2OgS:
Caled.: C58.16; H5.21; N 4.52
Found: C 58.25;H 5.49; N 4.29
Example 153 '

Trans-7- chloro 5- (2 chlorophenyl) 1- neopentyl 2 oxo-1,2,3, 5-
tetrahydro-4,1-benzoxazepine-3-ethanol

In 200 ml of tetrahydrofuran was dissolved 14 7 g of trans-7-chloro-5-
(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-4,1-bex_;_zoxazep1ne—3-
acetic acid obtained in Example 2 and 4.51 ml of N-methyh.norphpline. To
the solution was added 3.92 ml of ethyl chlorocarbonate at -10°C; the mixture
was then stirred for 15 minutes. After the addition of 3.86 g of sodium
borohydride, 200 ml of methanol was added dropwise to the solution. The
mixture was stirred for one hour at room temperature and then concentrated.
After the addition of 200 ml of 1N hydrochloric acid, the concentrate was
extracted with 200 ml of ethyl acetate. The organic layer was washed with a
saturated sodium bicarbonate aqueous solution and dried over anhydrous
magnesium sulfate. The solvent was evaporated off under reduced pressure.
The residue was purified by silica gel column chromatography (eluent,
hexane : ethyl acetate = 1 : 1) to yield 14.2 g of trans-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxzazepine-3-
ethanol as colorless crystals, m.p. 157 to 159 °C.

Elementary analysis for CogHa5C1oaNO3:
Caled.: C62.56; H5.97; N 3.32
Found: C62.30; H6.02;N 3.17
Example 154

| Ethyl ester of N-{trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzozazepine-3-ethyllaminoacetic acid

(1) Trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetaldehyde

To 25 ml of dichloromethane solution containing 0.70 ml of oxalyl
chloride was added 5 ml of dichloromethane solution containing 0.71 ml of
dimethylsulfoxide at -78°C, followed by stirring for 5 minutes. To the solution
was slowly added 10 ml of dichloromethane solution containing 1.69 g of
trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4, 1-
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benzoxazepine-3-ethanol obtained in Example 160, followed by stirring for 15
minutes at -78°C. To the reaction mixture was added 2.79 ml of triethylamine
and the mixture was further stirred for one hour at 0°C and for 1.5 hours at
room temperature. After the addition of 100 ml of water, extraction was
performed with 100 ml of dichloromethane. The dichloromethane layer was
washed with saturated saline and dried over anhydrous magnesium sulfate.
The solvent was evaporated off under reduced preséure. The residue was
_purified by column chromatography using silica gel (eluent, hexane : ethyl

acetate = 1 : 1) to give 1.08 g of trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-2-0xo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetaldehyde as
light-yellow crystals, m.p.173 to 176°C. B

Elementary analysis for CogHa3C1oNO3:0.5H20:
Caled.: C61.55;H5.63; N 3.26
Found: C61.27; H5.49;N3.17

(2) Ethyl ester of N-{trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3- ethyllaminoacetic acid

To 40 ml of ethanol containing 1.12 g of trans-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-oxo0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetaldehyde obtained in Example 161 (1) and 0.56 g of glycine ethyl ester
hydrochloride was added 10 ml of ethanol containing 0.18 g of sodium
cyanoborohydride dropwise over 1.5 hours. After additional 3-hour stirring,
the reaction mixture was subjected to extraction with 200 ml of water and 200
ml of ethyl acetate. The ethyl acetate layer was washed with saturated saline
and dried over anhydrous magnesium sulfate. The solvent was evaporated off
under reduced pressure and the residue was purified by silica gel column
chromatography (eluent, ethyl acetate) to afford 0.75 g of amorphous solid
ethyl ester of N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-ethyllaminoacetic acid. |

Elementary analysis for CogH32CloN2O4:
Caled.: C61.54; H6.36; N 5.52
Found: C61.16; H 6.29; N 5.56

TH-NMR (CDCl3) 8: 0.98 (9H, s, Bu*), 1.26 (3H, t,J = 7.2 Hz), 1.90-2.15
(3H,m), 2.76 (2H, dd, J = 7.2, 6.6 Hz), 3.38 (1H, d, J = 13.9 Hz), 3.38 (2H, s),
4.03 (1H,dd,J = 6.6, 6.2 Hz), 4.17 (2H, q,J = 7.2 Hz), 4.51 (1H, d,J = 13.9

Hz), 6.24(1H, 5), 6.51 (1H, 4, J = 1.6 Hz), 7.30-7.50 (5H, m), 7.70-7.80 (1H, m)
Examplel155 — T T

is Sheet Has Been Replaced

I




—

——

Thi
-949 - s Sheet Has Been

[T Illl

Ethyl ester of N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-2-0xo-1,2,3,5-tetrahydro-4,1-benzoxazepine- 3-ethy1]ammoacet1c
acid

In 5mlof N,N-dimethylformamide was dissolved 0.15 g of ethyl ester of
N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-ethyllaminoacetate obtained in Example 154. To the
solution were added 0.031 ml of acetyl chloride and 0.050 ml of triethylamine
under ice-cooling. After stirring for 30 minutes under ice-cooling, the
reaction mixture was subjected to extraction with 40 ml of water and 40 ml of
ethyl acetate. The ethyl acetate layer was washed with saturated saline and
dried over anhydrous magnesium sulfate. The solvent was evaporated off
under reduced pressure. The residue was purified by column chromatography
using silica gel (eluent, hexane : ethyl acetate = 1 : 3) to give 0.15 g of
amorphous solid ethyl ester of N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-
1-neopentyl-2-0x0-1,2,3,5- tetrahydro—4 1-benzozazepine-3-ethyl]laminoacetic

~acid.

Elementary analysis for CogH34ClaN9O5-0.4H20:

Caled.: C60.41;H6.30; N 5.03
Found: C60.44;H6.43; N 4.96

1H-NMR (CDCl3) 8: 0.93 and 0.94 (9H, each s, But), 1.20- 1.32 (3H, m),
1.95-2.20 (2H, m), 1.95 and 2.13 (total 3H, each s),:3.32-3.68 (3H, m), 3.90-4.27
(5H, m), 4.48 and 4.50 (total 1H, each d, J = 13.8 Hz), 6.22 and 6.24 (total 1H,

“each s), 6.50 and 6.53 (total 1H, each d, J = 2.0 Hz), 7.29-7.50 (5H, m), 7.65-
7.80(1H, m)

~ Example 156

N—acetyl—N—[trans—7-chloro-5 (2-chlorophenyl)-1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyllaminoacetic acid

To 5 ml of methanol containing 0.11 g of ethyl ester of N-acetyl-N- .
[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethyllaminoacetate obtained in Example 155 was added 1
ml of 0.5M potassium carbonate aqueous solution. After stirring for 30
minutes at 60°C, the reaction mixture was acidified with 0.5 ml of 1N
hydrochloric acid and subjected to extraction with 20 ml of water and 20 ml of
ethyl acetate. The ethyl acetate layer was washed with saturated saline and
dried over anhydrous magnesium sulfate. The solvent was evaporated off
under reduced pressure. The residue was treated with ether to yield 0.07 g of
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white powdery N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyllaminoacetic acid, m.p. 210
to 212°C.

| Elementary analysis for CosH30ClaN2Os5:
Caled.: C59.89; H5.80; N 5.37 '
Found: C59.78; H 5.85; N 5.13
Example 157

Ethyl ester of N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyl]-N-
methanesulfonylaminoacetic acid :

In 5 ml of N,N-dimethylformamide was dissolved 0.15 g of ethyl ester of
N-{trans-7-chloro-5-(2-chlorophenyl)-1-necpentyl-2-0x0-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-ethyl]laminoacetate obtained in Example 154. To the
solution were added 0.028 ml of methanesulfonyl chloride and 0.050 ml of
triethylamine under ice-cooling. After stirring for 30 minutes under ice-
cooling, extraction was performed with 40 ml of water and 40 ml of ethyl
acetate. The ethyl acetate layer was washed with saturated saline and dried
over anhydrous magnesium sulfate. The solvent was evaporated off under
reduced pressure, and the residue was purified on a silica gel column
chromatography (eluent, hexane : ethyl acetate = 2 : 1) to afford 0.12 g of
ethyl ester of N-trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo-1,2,3,5-
‘tetrahydro-4,1-benzoxazepine-3-ethyl]-N-methanesulphonylaminoacetic acid
as a white powdery product, m.p. 134 to 135°C.

Elementary analysis for Co7H34CloN206S:

Caled.: C55.38; H5.85; N 4.78
Found: C55.66; H5.98; N 4.61
Example 158 |

N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-o0xo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-ethyl]-N-methanesulfonylaminoacetic acid

In the same manner as in Example 156 was hydrolyzed 0.12 g of ethyl
ester of N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,8,5-
tetrahydro-4,1-benzoxazepine-3-ethyl]-N-methanesulfonylaminoacetic acid
obtained in Example 157 to give 0.10 g of white powdery N-[trans-7-chloro-5-
(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
ethyl]-N-methanesulfonylaminoacetic acid, m.p. 135 to 137°C.

Elementary analysis for Co5H30C12N206S-0.5H20: —

————

eet Has Been Replaced

T



-251-

Caled.: C53.00; H5.52; N 4.94
Found: C53.25;H5.78; N 4.71
Example 159 ~

Ethyl ester of N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3- ethyl] N-(p-
toluensulfonyl)aminoacetic acid

In 5 ml of N,N-dimethylformamide was dissolved 0.15 g of ethyl ester of
N-{trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo0-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-ethyllaminoacetic acid obtained in Example 154. To the
solution was added 0.069 g of p-toluenesulfonyl chloride together with 0.050
ml of triethylamine under ice-cooling. After stirring for 30 minutes underice-
cooling, the reaction mixture was subjected to extraction with 40 ml of water
and 40 ml of ethyl acetate. The ethyl acetate layer was washed with
saturated saline and dried over anhydrous magnesium sulfate. Ethyl acetate
was evaporated off under reduced prqséure. The residue was purified by
column chromatography using silica gel (eluent, hexane : ethyl acetate = 8 :
1) to yield 0.17 g of amorphous ethyl ester of N-[trans-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-8-
ethyl]-N-p-toluenesulfonylaminoacetic acid.

Elementary analysis for C3gH3gClaN206S:
Caled.: C59.91;H5.79; N 4.23
Found: C60.25;H6.01; N 4.04

TH-NMR. (CDCl3) 8: 0.94 (9H, s, But), 1.15 (3H, t,J = 7.2 Hz), 1.90-2.30
(2H, m), 2.41 (3H, s), 3.20-3.60 (2H, m), 3.41 (1H, d, J = 140 Hz), 3.97-4.18

(5H,m),4.50 (1H, d,J = 14.0 Hz), 6. 23 (1H, s), 6.52 (14, s), 7.21-7.50 (7TH, m),
7.62-7.80 (3H, m)

Example 160

N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,8,5-
tetrahydro—4,1-benzoxazepihe-‘s-ethyl]-N-p-toluensulfonylaminoacetic acid

In the same manner as in Example 156, 0.15 g of ethyl ester of N-
[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethyl]-N-p-toluensulfonylaminoacetic acid was hydrolyzed
to yield 0.11 g of N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyl]-N-p-
toluensulfonylaminoacetic acid as white powder, m.p. 274 to 277°C.

Elementary analysis for C3;H34ClaN20gS:
- This Sheet Has Been Replaced
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Caled.: C58.77; H5.41; N 4.42
Found: C58.70; H5.59; N 4.13
Example 161

Methyl ester of 4-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
0xo0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyllaminomethylbenzoic acid

A mixture of 0.42 g of trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetaldehyde obtained in
Example 154 (1), 0.30 g of 4-aminomethylbenzoic acid methyl ester
hydrochloric acid salt, and 30 ml of ethanol was stirred for 2 hours at room
temperature. Subsequently 5 ml of ethanol containing 0.06- g of sodium
cyanoborohydride was slowly added dropwise to the mixzture.” After stirring
for 2 hours, the reaction mixture was subjected to extraction with 100 inl of
‘water and 100 ml of ethyl acetate. The ethyl acetate layer was washed with
saturated saline and dried over anhydrous magnesium sulfate. The organic
solvent was evaporated off under reduced pressure. The residue was purified
by column chromatography using silica gel (eluent, ethyl acetate) to give
amorphous methyl ester of 4-N-[trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-2-0x0-1,2,8,5-tetrahydro-4,1-benzoxazepine-3-ethyl]
aminomethylbenzoic acid. | |

Elementary analysis for C31H34ClaNaOy:
Caled.: C65.38; H6.02; N 4.92
Found: C64.99;H6.11; N 5.19

TH-NMR(CDCl3) 8: 0.94 (9H, s, But), 1.98-2.26 (3H, m), 2.65-2.90 (2H,
m), 3.38 (1H, d, J = 14.0 Hz), 3.83 (2H, 5), 3.91 (3H,s),4.06 (1H, t,J = 6.2 Hz),
449(1H,d,J = 14.0 Hz), 6.21 (1H, s), 5.51 (1H, d, J = 2.0 Hz), 7.26-7.62 (8H,
m), 7.92-8.02 (2H, m)
Example 162

Methyl ester of 4-[N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-2-0x0-1,2,3 5-tetré.hydro-4,1-benzoxazepine-3-ethyl]]
aminomethylbenzoic acid

In the same manner as in Example 155, 0.13 g of methyl ester of 4-N-
[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-o0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethyllaminomethylbenzoic acid obtained in Example 161
was treated to yield 0.13 g of amorphous methy] ester of 4-[N-acetyl-N-{trans-
7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-

benzoxazepine-3-ethyl]laminomethylbenzoicacid.
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Elementary analysis for C33H3ClaN20s:
Caled.: C64.81;H5.93; N 4.58
Found: C65.14;H6.12; N 4.11

1H-NMR (CDCl3) 8: 0.93 (9H, s, BuY), 2.00-2.20 (2H, m), 2.02 and 2.18
(total 3H, each s), 3.20-3.60 (3H, m), 3.78-4.00 (1H, m), 3.91 and 3.93 (total

8H, each s), 4.42-4.76 (3H, m), 6.21 (1H, s), 6.50 (1H, d, J = 1.8 Hz), 7.17-7.70

(8H,m), 7.95(1H,d,J = 8.0 Hz), 8.02(1H,d,J = 8.2 Hz)
Example 163

4-[N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3- ethyl]Jaminomethylbenzoic acid

In the same manner as in Example 156, 0.10 g of methyl ester of 4-[N-
acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-ethylllaminomethylbenzoic acid obtained in
Example 162 was hydrolyzed to afford 0.08 g of white powdery 4-[N-acetyl-N-
[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethy1]]aminomethylbénzoic'acid, m.p. 242 to 244°C.

Elementary analysis for C32H34C12N205:
Caled.: C64.32; H5.74; N 4.69
Found: C64.34; H5.87; N 4.66
Example 164 .

Methyl ester of 4-[N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
' 0xo0-1,2,8,5-tetrahydro-4,1-benzoxazepine-3- ethyl]-N-methanesulfonyl]
aminomethylbenzoic acid

In the same manner as in Example 157, 0.13 g of methyl ester of 4-N-

. [trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethyllaminomethylbenzoic acid obtained in Example 161
was treated to give 0.12 g of methyl ester of 4-[N-[trans-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-ox0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
ethyl]-N-methanesulfonyl]amnomethylbenzmc acid as colorless crystals,
m.p. 172 to 174°C.

Elementary analysis for C39H35C12N206S:
Calcd.: C59.35; H5.60; N 4.33
Found: C59.15;H5.79; N 4.16
Example 165

-. This Sheet Has Been R eplac

T



_954.- This Sheet Has Been Replaced

AN

4-[N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-ethyl]-N-
methanesulfonyllaminomethylbenzoic acid
In the same manner as in Example 156, 0.09 g of methyl ester of 4-[N-
[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo-1,2,3,5-tetrahydro-4,1-
benzoxzazepine-3-ethyl]-N-methanesulfonyl]aminomethylbenzoic acid
obtained in Example 164 was hydrolyzed to afford 0.06 g of 4-[N-{trans-7-
chloro-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethyl]-N-methanesulfonyl]aminomethylbenzoic acid as
colorless crystals, m.p. 185 t0 187°C.
Elementary analysis for C31H34ClaN20gS-0.5H20:
Caled.: C57.95;H5.49; N 4.36
Found: C58.30; H5.83; N 4.19
Example 166
Methyl ester of 4-[N-[trans-7-chloro-5- -(2-chlorophenyl)-1-neopentyl-2-
0xo-1,2,3,5-tetrahydro-4, 1-benzoxazep1ne-3 ethyl]-N-p-toluenesulfonyl]
aminomethylbenzoic acid
In the same manner as in Example 159, 0.13 g of methyl ester of 4-N-
[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethyllaminomethylbenzoic acid obtained in Ezample 161
was treated to give 0.14 g of methyl ester of 4-[N-[trans-7-chloro-5-(2-
-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
ethyl]-N-p-toluenesulfonyllJaminomethylbenzoic acid as colorless crystals,
m.p. 145 to 147°C.
Elementary analysis for C3gH49ClaN206S:
Caled.: C63.07; H5.57; N 3.87
" Found: C63.09; H5.50; N 8.93
Example 167
4-[N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-0xo-1,2,3,5-
tetrahydro-4,1- benzoxazepine—3-ethyl]-N-p—toluenesulfonyl]
aminomethylbenzoic acid
In the same manner as in Example 156, 0.12 g of methyl ester of 4-[N-
[trans-7-chloro-5-(2-chlorophenyl)-1-necpentyl-2-0x0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethyl]-N-p-toluenesulfonyllaminomethylbenzoic acid
obtained in Example 166 was hydrolyzed to afford 0.09 g of 4-[N-[trans-7-
chlore-5-(2-chlorophenyl)-1-neopentyl-2-0x0-1,2,3,5-tetrahydro-4,1-
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benzoxazepine-3-ethyl]-N-p-toluenesulfonyllaminomethylbenzoic acid as
colorless powder, m.p. 265 to 268°C.
Elementary analysis for C37H33C1aN20gS:
Caled.: C62.62;H5.40; N 3.95
Found: C62.67;H5.36;N3.96
Example 168

Trans-7-chloro-5- (2 chlorophenyl) l-neopentyl-3- [(tetrazol 5-
ylmethylaminocarbonylmethyl]-2-0xo0-1,2,3,5-tetrahydro-4,1-benzoxazepine

In the same manner as in Examples 104, trans-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-0xo-1,2,3,5-tetrahydro-4, 1-benzoxazep1ne 3-
acetic acid obtained in Example 2 was treated to afford ‘the following
crystalline compounds:

(1) Trans-7-chloro-5-(2-chlorophenyl)-8-(cyanomethylamino-
carbonylmethyl)-1-neopenty1-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine,
m.p. 171 to 172°C. .

Elementary analysis for Cz4H25012N303
Caled.: C60.77; H5.31; N 8.86 '

Found: C60.68; H5.24; N 8.62 '

(2) Trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-3-[(tetrazol-5-
ylmethylaminocarbonylmethyl]-2-0x0-1,2,3,5-tetrahydro-4,1-benzoxazepine,
m.p. 251 to 252°C.

Elementary analysis for Cz4H26C12N303
Caled.: C55.71; H5.06; N 16.24
Found: C55.38; H5.22; N 16.03

Materials and intermediate compounds included in Examples are listed
in Tables 74 to 88. '

2-aminobenzophenones as the starting material can be synthesized by,

or in accordance with, the method described in D.A. Walsh, Synthesis, 677
(1980) or the method cited in said reference.
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Table 7 4

X Y m, p. Formula Elemental Analysis(Found)
§8)) C H N
5-F 2’ -C1 subjected to the next procedure without isolating
5-He0 2'-C1 oil 'JI-NHR(CDC13)6:3. 59(3H, s), 5. 88(2H, br), 6, 51-7. 52(TH, m)
5-C1 2',4'-Cl 81- 84 | CysllsC13NO 51,95 2, 68 4. 66
. . (51. 98 2.51 4. 83)
5-C1 2", 4' -OMe 102-103 | Cyslly 4CINOg 61.76 4.84 4. 80
. | (61.79 4.8 4.7
5-Cl 2, 6 -Olle 172 C1 5111 4CINOs 61.76 4.84  4.80
- o (61. 54 4712 4.8D)

i
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Table 75

- 6T -

X Y m. p. Formula Elemental Analysis(Found)
4] C . H N
.5-C1 2,5 -0Me oil I-NMR(CDCL3) 6:3. 72(31, s), 3. 78(3H, s), 6. 33C2IL, br s), 6. 64
(1H;d.J=8.6Hz),6.80(1ﬂ.d,J=2.6Hz).6.87~7.28(4“,m)
5-Cl 2', 4,6 -0Me 188-189 | Cy¢ll; 6CINO, 59.73 5. 01 4.35
' (59.93 5. 00 4.30)
5-C1 2, 3 -0Cl 0~ 119-120 | Cy4Jl; oC1NOs 60.99 3. 66 5. 08
(60. 81 3.43 5.07)
5-C1 13, 4" -0Cli.0- 0il IJ-NMR(CDCL3) & :6. 06C2H, s), 6. 67(1H, d), 6. 86CLH, d), 7. 15-
' . .| 7.5(41, m) ' _ :
4-Cl 2'-Cl1 112-113 | CysleC1:NO - 58. 67 3.41 5. 26
- B (58.47 - 3.45 5.16)
3.5-C1 2’ -Olle . 88- 90 | Ci4ll;;C1,N0 60, 02 3. 96 5.00
- ' : (59, 96 3.85 4, 96)
5-Cl1 2',3 -OMe 91- 92 | Cislly 4CINOs 61. 76 4. 84 4.80
3 | (61.59 . 4.87 479
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Table 76

Elemental Analysis(Found)

SL -

LT
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X Y m. p. Formula

C) _ C H N

4, 5-(Cl,) 3~ 2’ -Cl oil IJ-NMR(CDC13) 8:1. 8-2. 1(2H, m), 2. 7-3. 0C4H, m), 6, 16(1H, 5),
. ‘ 6. 6-7. 5(6ll, m) |
5-F 2’ -Cl 17- 719 | Cysliy{CIFNO 62. 04 4.41 5. b1
| ' ~ (62.10 4.40 5.5
5-Me0 2’ -Cl oil 'H-NMR(CDC13)48:3. 67(3H, s), 6. 23(1H, br s), 6. 50-6. 54
. (1, m) .
5-Cl 2',4'-C1 104-106. | Cysll, oC13NO 49.54 3. 65 4.4
+0. 71120 " (49.59 3.48 4: 34)

5-Cl 2, 4’ -OMe oil 'H-NMR(CDC13)48:3. 81(3H, s), 3. 85(3M, s), 5. 94(11, ), 6. 4-6. 7

(31, m), 6. 95-7. 1 (31, m)

~ 8S¢ -
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Table 77

.
d

X Y m. p. Formula Elemental Analysis(Found)
49 C - H N
5-C1 2, 6'-Olle 130-135 | CisHi6CLNOs 61.33 5. 49 4.1
_ ' (61. 26 5. 46 4.71)
5-C1 2,5 -0le 177-178 | CisH16C1NOs 61,33 5.49 4.1
(61. 22 5. 54 4.72)
5-C1 2.4", 6 -OMe 163-164 | Cyell1aCINO, 59. 35 5.60 4.33
(59. 57 5.63 4.39)
5-Cl1 2, 3’ -0Cl0- 119-120 | Cy4ll;2CINOs 60. 55 4. 36 5.04
| | (60. 49 4.20  5.10)
5-C1 3, 4’ -0CH»0- 136-137 | Cy 41 2C1NOs 60. 55 4. 36 5.04
: (60. 41 4.48 4. 96)
4-C1 2'-Cl1 oil ‘H—NMR(CDCla)J:G.OG(IH.S),6.55-6.75(3H,m).7.2—7;5(5H,m)
5-Cl 2,3 -OMe 124-126 | Cy5ll14CINOs 61.33 5.49 4. 17
. (61.25 5.58 4, 66)
3, 5-C1 2’ -OlMe 84- 86. | Cya4ll;sC12NO2 56. 40 4.39 4. 70
, (56. 06 4.35 4,59
i 2'-Cl1 oil 'II-NMR(CDC13) 4 :5. 30(11L, 5), 6. 17(1H, s), 6. 5-7. 6(THL, m)

- 682 -



Table 7 8

Formula

Elemental Analysis(Found)

X Y m, .
| (°C) C H N
5-CHls 9’ -Cl 0il | 'H-NMR(CDC1s)4:2. 17(3N, 8), 6. 16(1H, s), 6. 6-7. 6CTIL, m)
5-C1 9 -F 100-101 | Cy 51, ,CIFNO 62.03  4.41  5.57
(61. 86 4,62  5.51)
i 9 -F 106-107 | Cyslly 5FNO 71. 87 557  6.45
| (71.76 559  6.36)
I 9" -ONe 105-106 | Cy 4ll1 5NO2 73. 34 6.59  6.11
: (73. 11 6.63  6.19)
5-Cl 9" -CFs 197-129 | €y 4 \C1F3NO 55, T4 3,68  4.64
| | S (55. 66 3.64 470
5-Cl 9’ -OMe 81- 82 | Cy4ll; 4CINO, 63.76-  6.35 531
’ | (63. 83 5.56  5.32)
5-C1 9’ -Br 87- 88 | Cy3ll;1BrCINO 49, 95 3.55  4.48
oo (50. 03 .71 4.44)
5-Br 9 -Cl 97- 99 | Cyslly BrCINO 49.95 . 3.55  4.48
| 1 (49.87 376 43D
5-Cl 1 -Cl 127-128 | Cysll;1C12NO 58. 23- 4,13 5,22

(58. 47 4. 17 5.19)

= 092 ~
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Table 79

X Y m, D, Formula Elemental Analysis(Found)

o C) : : C H N

i 2 -le 110-111 | Cy 4l sNO - 78. 84 1.09 6. 57
(78.67 6. 87 6. 60)
5-C1 3-Cl 136-138 | Cysll; 1 C12NO 58, 23 413  5.22
. (58. 36 4. 23 5. 14)

5-CF3 I 86- 87 | Cy4ll; 2F3NO 62. 92 4,53 5. 24
(62. 84 4, 55 5. 11

5-C1 | 107-109 | Cy sH; 2CINO 66. 81 5.18 5,99
(66. 80 5.19 5.97)

- 19T -



Table 80

X Y m, p, Formula Elemental Analysis(Found)
: (°C) C - H N
5"C1 2' ’ 4' -OClls 0il Czo"chlNOa '“'NMR(CDCls)Cs : 0. 92(9", S, BU‘). 2. 82
(21, s), 2. 9-3. 3(111, br), 3. 81(3M, 3,
3. 86 (31, ), 4. 6-5. 0(1M, br), 5. 92(1H, s), 6. 4-6. 6(31L, m), 6. 95
~7. 231, m)
5-C1 2, 6’ ~0CH, oil C20ll26CINOs I-NMR(CDC15)4: 1. 069N, s), 2. 87(1H, d,
: J=11. 4liz), 2. 96 (111, d, J=11. 41iz), 3. 80(6H,
s), 4. 28, 5. 61(each 1N, br), 6. 26(1M, br), 6. 53(1H, d, J=2. 6liz)
, 6. 6011, d, J=8. 6lIz), 6. 6621, d, J=8. 4liz), 7. 09(11, dd,
J=2. 4, 8. 6liz), 7. 31(1H, t, J=8, 4llz)
5-Cl1 2,5 -0CH,4 126-128 | Caoll26C1NOg 66.02 - -7.20 ~ 3.8

(66. 18 1.18 3.83)

= 29C -
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Table 81

5-C1

X Y m, p. Formula Elemental Analysis(Found)
G . C H N
5-Cl1 2',4", 6’ -0Clls 150-151 | C24H2aCINO, 64. 03 1.16 3. 56
: ' (64.19 1.00 3.48)
5-C1 2’, 3 -0Cll,0- subjected to the next procedure without isolating
5-C1 3' , 4' "‘0C“20" oil C| o“z 2C1N03 '“"NMR(CDC].a)(s:O 86(9", S, BUI), 2. 75
(21, ), 5. 67(1N, s), 5. 95(2H, s), 6. 5-7. 3
(61, m)-
4-Cl1 2’ -Cl oil C1sll21C1,N0 I-NMR(CDC13)4:0. 94(9H, s,Bu ), 2. 84
(21, 8), 6. 12(11, ), 6. 5~7. 5(TH, m)
3, 5-Cl1 2’ -0Cllg oil Cyoll33CL,NO, | YH-NMR(CDCLg)4:0. 98(9M, s, Bu'), 2. 75
: | (211, s), 3. 8431, 5, 4. 05(1H, br s), 6. 28
- (11, s), 6. 9-7. 4(61L m)
5-C1 2’ -0CIly . oil C19"24C1N02 'II-NMR(CDC13)4:0. 92(91, s, Bu'), 2. 83
- (21, s), 3. 1-3. 5(1H, br), 3. 8931, s), 4. 6-
| 5. 0(1" br), 5. 9911, s), 6. 59(11I, d, J=8, 8liz), 6. 9-7.4(6ll, m)
5-Cl 2’ -Br 99-100 | CiallsBrCINO | = 56.49 553  3.66
' ' (56. 69 5. 60 3. 42)
5-Br 2'-Cl1 105-107 | Cysll2,BrCINO 56.49 - .5.63 3. 66
: (56. 48 5. b0 3.59)
2,3 -Ole 120-121 | C20ll26C1NOs 66. 02 1. 20 3.85

(65. 74 .01 3.7D

~ €92 -
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Table 82

Elemental Analysis(Found)

X Y m. p. Formula
(°C) C H N
5-F 2'-Cl1 84~ 86 - | Cill;9CIFNO 66.34  6.22 4. 55
. (66, 21 6. 22 4.50)
5-0Cl s 92’ -Cl o0il Ci8ll32CINO, TH-NMR(CDC13)4:0. 85, 0. 87(each 3, each d,
. | J=6. 6liz), 1. 80C1N, m), 2. 86(2H, d, J=6. 6liz),
3. 6831, s), 6. 24(11, s), 6. 50-7. 55(TH, m)
5-Cl 2,4’ -Cl 104-106 "] Cy411;5CLsNO 56. 93 50  3.90
- ' ‘ (56.96  4.85  3.66)
5-Cl1 2’ —CF, 72- 74 | Ciglly oC1F3NO 60. 42 5. 35 3.91
: (59.96 . 5.37 3.83)
5-C1 2’ -0Clls oil C18ll32C1NO, ITI-NMR(CDC13)4:0. 92C61, d, J=6. 61iz), 1. 75-

2. 0Q11, m), 2: 891N, d, J=6, 8lz), 3. 1-3. 4(1H,

Br), 3. 88(3H, s), 4. 7-5. 1(11, br), 5. 9711, s), 6. 56(11L, d, J=
8. 811z), 6. 9-17. 4(611, m)

- %9¢ -




Table 83
X Y m, p. Formula Elemental Analysis(Found)
(°C) C H "N
5-Cl 9’ -Br 96- 98 | Cyoll; oBrCINO 55.38 519  3.80
- (55.55  5.20  3.74)
5-Br 9 -Cl oil Cqll; sBrCINO | 'H-NHR(CDCLs)4:0. 81(6IL d, J=6. 6Hz), 1. 7-
9. 0(1N, m), 2. 8921, d, J=6. 611z), 6. 11(11I, s,
6. 53C1N, d, J=8. 6l1z), 7. 05(11, d, J=2. 41iz), 7. 14-T. 46(51I, m)
5-Cl 4" -Cl 0il Ciall;oC1oN0 | VI-NMR(CDCL3)4:0. 828(3Il, d, J=6. 8liz), 0. 834
' (31, d, J=6. 811z), 1. 64-1. 86 (11, m), 2. 2-2. 8
(11, br), 2, 80(21L, d, J=6. 811z), 4. 2-4. T(AN, br), 5. 73(11L, 5),
6. 54C11L, d, J=8. 611z), 6. 98(11l, d, J=2, 41iz), 7. 14(1H, dd, J=8. 6,
o 2. 401z), 7. 31(41, s)
i 9 ~Clls oil - CisllzsNO TH-NMR(CDCL4)4:0. 95(61, d, J=6. 6liz), 1, 8-
9. 0C1H, m), 2. 21 (3N, s), 2. 94(21, d, J=6, 6liz),
5. 98(11L, 5), 6. 5-6. 8C20, m), 7. 1-7. 35 (31, m), 7. 1-7. 35(31, n),
: 7. 4-7. 55111, m) . |
5-Cl 3’ -C1 73- 14 C: 1"1 ¢C12NO 62. 97 5.91 4. 32
' | (62,81  5.88  4.19)
5-CFy I 60~ 62 | CializoFsNO 66.86  6.23  4.33
| | (66.89  6.27  4.22)
5-C1 CH 56- 59 | Cyqll2oCINO 70.46 * - 6.96 4.83
- . (7045 7.11  4.90)

- §92 -
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Table 84

CO0C.It5
Y m, p. Formula Elemental Analysis(Found)
(°’C) C H N
5-C1 2', 4" -0Cllg oil C2ell32C1NO; 'I-NMR(CDC13)4:0. 82 and 0. 93(91l, each s,
Bu'), 1. 22(30, t, J=17. 21iz), 2. 35-3. 1(2II, m),
3. 65-3. 9(6I, m), 4. 0-4. 53N, m), 5. 9-6. 55(511, m), 6. 75-7. 9
anm - : ] | |
5-Cl 2, 6" -0Cls 0il Cagll32NO6CL T-NMR(CDC13)4:0. 90, 0. 95(91, each s, Bu'),
' | 1.19-1. 30(31, m), 2. 88-3. 10C11, m), 3. T2~
3. 82(61L, m), 4. 04-4. 28(21, m), 4. 44-4, 57(111, m), 6. 02-7. 88
o, m)- ' '
5-C1 2,5 -0Cll3 140-142 | Ca6ll32CINQ, . 63.173 6. 58 9. 86
(63.67 :. 6.50 2.81)
5-Cl 2,4',6’-0Cll3 | oil

Ca7lls4CINO7 'I-NMR(CDCL3)6:0. 90 and 0. 94(91, each s,
Bu'), 1. 15-1. 35(31l, m), 2. 8-3. 1(1H, m), 3. 4-

4. 3(121, m), 4. 35-4. 6(1H, m), 5. 9-6. 45(51L, m), 6. 8-7. 95(31l, m)

1eouS SL
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Table 85

Il

X Y m. p. Formula Elemental Analysis(Found)
C) C H N
5-Cl 2, 3 -0Cli,0- oil Casll2sCINOg 1J-NMR(CDC14)4:0. 92 and 1. 07(9H, each s,
Bu'), 1. 18-1. 33(3H, m), 2. 85-3. 04 (11, m),
4. 05-4. 34(2N, m), 4. 46-4. 54(1H, m), 5. 87C2M, s), 6. 05-7. 89CIH,
m)
5-Cl1 3, 4’ -0Cll20~ 125-126 | C25l2aCINOs 63. 36 5.95 2. 96
- (63. 26 5.72 2.76)
4-C1 2’ -Cl1 152153 | Ca4ll27C1oNO4 62. 07 5. 86 3. 02
| | 6i.78  5.93 . 2.88)
3, 5-Cl 2’ -0Clly 162-164 | Ca5ll20C12NOs 60.73 = 5.91 2.83
_ (60. 84 5.89 2. 70)
5-Cl1 2’ -0Clls oil C25ll50CINO; T-NMR(CDC13)4:0. 84 and 0. 93(91l, each s,
| But), 1. 15-1. 3C21, m), 2. 5-3. 221, m), 3. 73
and 3. 82(3MH, each s), 4. 0-4. 25(21, m), 4. 25-4. 6(1HL, m), 6. 0-
6. 5(31, m), 6. 7-7. 85(TH. m)
5-C1 2’ -Br 168-169 | Ca4ll27BrCINO, 56. 65 5.35 2. 75
. ' (56. 71 5.21 2.47)
5-Br 2’ -C1 171-174 | Ca4ll27BrC1NO, 56. 65 535  2.75
(56. 68 5. 39 2. 68)
5-Cl1 2,3 -0Cllg 137-139 | Ca6lls2C1NOg 63.73 * :6.58 2. 86
(63. 66 6. 50 2.94)
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Table 86

C00C.ll5
X Y m, p. Formula Elemental Analysis(Found)
C) C H N
5-F 2'-C1 148-151 | C23M25C1FNO, 63. 67 5. 81 3.23
- (63.56 5.13 3.38)
5-0CH4 2’ -Cl1 oil C24l12gNOsCL I-NMR(CDC13)4:0. 73-1. 25(total 9, m),
' 1. 78(1H, m), 2. 35-3. 1021, m), 3. 70, 3. 75
| (31 each s), 4. 10-4. 38(4L, m), 5. 89-7. 73(10H, m)
5-C1 2',4'-Cl 167-168 | C2sll34C13NO, 56.98  4.99 2.89
- : (56. 85 4. 84 2. 63)
5-C1 2" -CFs 164-165 | C34ll25C1F3NO4 59, 57 5.21 2.89
(59. 55 5. 22 2.83)
5-Cl1 2' -0Cll4 oil Cy4l123CINOs 'll—NMR(CDCls)ﬁ 0 7-1. 15(6l, m), 1. 15-
1. 431, m), 1. 6-2. 111, m), 2. 4-3. 1(2H, m),
3.76 and 3.80(3Il, each s), 4. 0-4. 45(4H, m), 5, 9-6. 453, m),
6. 7-1. 9C7H, m)

il
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Table 87

J

X Y m, p. Formula Elemental Analysis(Found)
C) C H N
5-C1 9 -Br 158-160 | Casllz2sBrC1NO, 55.83  5.00  2.83
| (55.89 510  2.89)
5-Br 2’ Cl 157-159 | Czsll25BrCINO, 55.83  5.09  2.83
| ' (55.42  5.18  2.65)
5-C1 1 -Cl amorphous | C2sll25C12N0 60.85  5.64  3.09
solid +0. 21150 60.85  5.62  3.00) .
I 9 Clly - 0il Call55NO, LI-NHR(CDC15) 4 :0. 7-1. 1(6N, m), 1. 21 (31 t,
| | - J=7, 0liz), 1. 5-2. 0C1H, m), 2. 29(31, 8, 2. 0-
2.3 and 2.9-3. 1(1, each m), 3. 9-4. 5(31, m), 5. 9-6. 421l m),
6. 6-6. 9(11L, m), 6. 95-7. 9(81L, m) |
5-Cl 3'-Cl 105-108 | Casll25C12NO, 61.34  5.60 3.1l
| | , (61.37  5.53  3.08)
5-CF3 i amorphous | Cz4ll36FsNO, 6413 5.83 3.12
I solid | (64.28 5.8  3.00)
5-CL I 110-113 | Casll24CINO, 66.42 © 6.30 3.3
(66.06  6.20  3.35)

o,
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Table 88

m, p. Formula Elemental Analysis(Found)
§0)) ' C H N
0 101-103 Ciell; oC12F5NO, 46. 40 2.43 3.38
ECFZCFs (46. 28 2,42 3.4
0 T15-116 | CrollysCLaNOz 60.73 . 4.50  4.17
¢~ | (60.61  4.72 4.0
0 109-110 | Cyoll21C12NO, 62. 30 5.78 3.82
3CH2C(CH3)3 (62. 57 5.79 3.13)
0 155-156 | Cysll; oCL2F3NO, 49.47 - . 2.7 3.85
il (49. 22 2. 86 3.7D
CCFs :

- 0LT -
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Experimental Example 1

- 271 -

Assay Method of Squalene Synthetase Inhibitory Activity
The squalene synthetase inhibitory activity was
assayed as follows with the enzyme solutions described
in the subsequent Experimental Examples 1 and 2.
More specifically, an enzyme solution (protein

content 0.8 ug) prepared in Experimental Example 1 or 2

was added to a solution (total volume 50 ul))
containing 5 uM [1-}H] farnesyl pyrophosphate (specific
activity 25 uCi/mole), 1 mM NADPH, 5 mM MgCl,, 6 mM
glutathione, a 100 mM buffer solution of potéésiup
phosphate (pH 7.4) and a test drug (used as an aquéous
solution or a DMSO solution), then the reaction was
allowed to proceed at 37°C for 45 minutes. To the
reaciton mixture was added 150 ul of a mixture of
chloroform and methanol (1:2)'to suspend the reaction,
followed by adding 50 ul of chloroform and 50 ul of a
3N aqueous solution of sodium hydroxide. 50 ul of the
chloroform 1ayer (lower layer) containing the reaction
mixture having squalehe as the principal component and
3 ml of toluene-based liquid "scintillator were mixed,
and its radioactivity was determined by means of a
liquid scintillation counter. ’

' The squalene synthetase inhibitory activity was
expressed in terms of the concentration inhibiting by
50% the radiocactivity taken into the chloroform layer -
(ICsy, molar concentration (M)). '

' Experimental Example 2
Preparation of rat-derived enzyme
An SD male rat (6 week old) was killed by

bleeding, and its liver was excised. About 10 g of the

liver was washed with a physiological saline solution
cooled with ice, which was then homogenized in 15 ml of
an ice-cooled buffer solution [100 mM potassium
phosphate (pH 7.4), 15 mM nicotinamide, 2 mM MgCl,],
followed by centrifugation for 20 minutes (4°C) with
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10000 Xg. The supernatant layer was separated and
subjected to further centrifugation for 90 minutes
(4°C) with 105000 Xg. The sediment was then suspended
in an ice-cooled 100 mM phosphate buffer solution'(pH
7.4), which was again subjected to centrifugation for
90 minutes (4°C) with 105000 Xg. The. sediment thus
obtained (microsome fraction) was suspended in an ice-
cooled 100 mM potassium phosphate buffer (pH 7.4)
(about 40 mg/ml protein concentration, determined with
BCA protein assay kit of Pias Co., Ltd.). This
suspension was used as the enzyme solution. '
Experimental Example 3 '
Preparation of human-derived enzyme

Human hepatic carcinoma cells HepG2 (about 1 x 10’
cells) obtained by lncubatlon on a Dulbecco—modlfled
Eagle’s med1um.(37°c in the presence of 5% CO,;) were
suspended in 10 ml of an ice-cooled buffer solution
(100 mM potassium phosphate buffer (pH 7.4), 30 mM
nicotinamide and 2.5 mM MgCl,]. The cells were crashed
by means of ultrasonication (for 30 seconds, twice).
From the sonicate thus obtained, the microsome fraction

was obtained by the same procedure as in Experiment

Example 1, which was suspended in an ice-cooled 100 mM
potassium phsphate buffer (pH 7.4) (about 4 mg/ml
protein concentration). -This suspension was used as

the enzyme solution. The results are shown in Table
74.

This Sheet Has Been Replaced
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Table 74
Compd. No. Rat Enzyme (107'M) Man Enzyme (10°'M)
Ref.Ex. 5-1 83 68
-2 47 51
-3 40 38
-4 63 64
=7 5.4 7.1
-8 5.3 o
=12 2.3 -
W. Ex. 2-2 0.61 0.34
-4 0.72 0-34
33-2 49 5
35-1 72
53
-3 43
43
= 3 33
T13 a 21
=12 40 r
-15 0.35 -
0.12
-19 0.28
0.30
-23 0.94 029
74-5 0.54 .
0.22
-3 0.49
0.40
-11 0.79
0.14
-12 0.38 0 1%
105 0.65 0.18
114 0.43 0.34
118(1) 0.42 .
. 0.16
120 0.16 0-3e
138 0.42 0:9¢
168 0.67 0%
117 >100 -
Shcet Has Been Replaced
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Experimental Example 4

Effects

The antifungal activities of the Compounds (I")
were evaluated by the following method: a sheet of
filter paper disc (manufactured by'Toyo Seisakusho, 8
mm in diameter) soaked in a 1000pg/ml solution of a
compound (I") in methanol was placed on an agar plate,
which was incubated at 28°C for 2 days, and the
diameter of the growth inhibition zone around the
filter paper disc was measured. The following culture
media were used: ' L

Az yeast nitrogen base agar medium (pH 7.0)

B: peptone-yeast extract-glucose agar medium (pH

7.0)

The antifungal spectra of the compound (I") are
shown in Table $0. ' o

The below mentioned test fungi are deposited at
the Institute for Fermentation, Osaka, Japan (IFO).
Their accession numbers are shown in Table 90.
Table 90. Antifungal spectra

Inhibition zoné diameter
(rom )
Test fungi Media -
Example | Example | Example
75-7 75-6 74-10
Candida albicans A 16 14 18
IFO 0583
Aspergillus niger A 30 24 0
IFO 4066
Cryptococcus A 19 13 14
neoformans :
IFO 0410
Trichophyton rubrum B 16 13 20
IFO 6467
Trichophyton ' B 12 12 12
mentagrophytes
IFO 7522
Microsporum gypseum B 13 12 13
IFO 6076
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In vivo cholesterogenesis in the liver

Experimental Example 5

Six-week-o0ld, male Sprague-Dawley rats were given
S%-cholestylamine as a dietary admixture for 4 days.
They were administered compound at a dose of 30 mg/kg
as a suspension of 0.5%—methy1ce11ulose solution and
were intravenously given 2 uCi of [“C]acetate 1 hour
after the administration. One hour later, rats were
sacrificed and livers were removed. Hepatic sterols
were extracted with petroleum ether after
saponification, and the radioactivity of digfﬁonih-
precipitable fraction was measured. Example 1-(4)
inhibited the hepatic cholesterogenesis by 38% compared
to the control group given only 5%-methylcellulose

solution.

Formulation Examples

A squalene synthetase inhibiting agents
containing, as its effective component; a 4,1-
benzoxazepin-2-one derivative shown by the formula (I)
of this invention or a salt thereof, in the case where
it is used as a therapeutic agent of
hypercholesteremia, can be formulated in accordance

with, for example, the following prescriptions.
1. Capsules

(1) Compound obtained in Example 28-19 10 mg
(2) Lactose 90 mg
(3) Microcrystalline cellulose 70 mg
(4) Magnesium stearate : 10 mg

One capsule 180 mg

(1), (2) and (3) and one half of (4) were blended
and the the mixture was granulated, to which was added
the balance of (4). The mixture was filled in a
gelatin capsule.

2. Tablets

(1) Compound obtained in Examplé 28-19 10 mg
(2) Lactose 35 mg
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(3) Corn starch 150 mg

(4) Microcrystalline cellulose 30 mg
(5) Magnesium stearate 5 mg
One tablet 230 mg

(1), (2) and (3) and two thirds of (4) and one
half of (5) were blended and the mixture was g
granulated, to which were added the balance: of (4) and
(5). The mixture was subjected to compression-molding .
to provide tablets.

3. Injections

(1) Sodium salt of the compound

obtained in Example 28-19 10 mg
(2) Inositol 100 mg
(3) Benzyl alcohol 20 mg
One ampoule ' 130 mg

(1), (2) and (3) were dissolved in distilled water
for injection to make the whole volume 2 ml, which was
put in an ampoule, and the ampoule was sealed. All the
processes were conducted under sterilized conditions.
4. Capsules

(1) Compound obtalned in Example 1-4 10 mg.

(2) Lactose 90 mg

(3) Microcrystalline cellulose 70 mg

(4) Magnesium stearate 10mg 0
~ One capsule : ' 180 mg'k'

(1), (2) and (3) and one half of (4) were blended
and the the mixture was granulated, to which was added
the balance of (4). The mixture was filled in a
gelatin capsule.

5. Tablets
(1) Compound obtained in Example 1-4 10 ng
(2) Lactose o 35 mg
{(3) Corn starch - 150 mg
(4) Microcrystalline cellulose 30 mg
(5) Magnesium stearate 5 mg

One tablet ' 230 mg
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(1), (2) and (3) and two thirds of (4) and one
half of (S) were blended and the mixture was
granulated, to which were added the balance of (4) and
(5). The mixture was subjected to compression-molding
to provide tablets.

6. Injections

(1) Sodium salt of the compound

obtained in Example 1-4 10 mgf

(2) Inositol 100 mg
(3) Benzyl alcchol .. 20 ng
One ampoule _ : . 130 mg

(1), (2) and (3) were dissolved in distilled water
for injection to make the whole volume 2 ml, which was
put in an ampoule, and the ampoule was sealed. All the
processes were conducted under sterilized conditions.
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CLAIMS
What is claimed is:

1. A 4,1-Benzoxazepin-2-one derivative represented by
the formula (I):

R
Y w
nl’N o

, wherein R, stands for hydrogen atom or an opy}onally
substituted hydrocarbon group; R, and R; independently
stand for hydrogen atom, an optionally substituted
‘lower alkyl gtoup, an optionally substituted phenyl
group or an optionally substituted aromatic
heterocyclic group; X stands for a bond or a spacer
having the chain length of 1 to 7 atoms; Y stands for
an optionally esterified or thiocesterified carboxyl
group, an optionally substituted hydroxyl group, an
optionally substituted amino group, an optionally
substituted phenyl group, an optionally substituted
- carbamoyl group or a N-containing heterocyclic residue
having hydrogen atom capable of being deprotonated;
provided that, 'when X is methylene and R; is not an
alkyl group having carbon atoms of more than 4, Y is
neither carboxyl group nor alkoxycarbonyl group; and

the ring A may optionally be substituted, or a salt
thereof.

2. The 4,l1-Benzoxazepin-2-one derivative according to
claim 1, R, stands for an aliphatic chain hydrocarbon
group.

3. The 4,1-Benzoxazepin-2-one derivative according to
claim 2, R, stands for an alkyl group.

4. The 4,1-Benzoxazepin—2-one'derivative according to
claim 3, R, stands for a lower C,; alkyl group.

5. The 4,1-Benzoxazepin-2-one derivative according to

claim 4, R, stands for a C,s alkyl group.
U
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6. The 4,1-Benzoxazepin-2-one derivative according to
claim 1, R, or R, stands for an optionally substituted
phenyl group.

7. The 4,l-Benzoxazepin-2-one derivative aceording to
claim 1, Y stands for an optionally esterified carboxyl
group or a N-contalnlng heterocyclic re51due ‘having
.hydrogen atom capable of being deprotonated

8. A 4,l-Benzoxazepin-2-one derivative represented by -
the formula (I‘):

AL Y

N )
P I
Rl o] ( )

, wherein R' stands for hydrogen atom or an optionally
substituted hydrocarbon group; R, and R; independently
stand for hydrogen atom, an optionally substituted
lower alkyl group, an optionally substituted phenyl
group. or an optionally substituted aromatic
heterocyclic group; X stands for a bond or a spacer
having the chain length of 1 to 7 atoms; Y stands for
an optionally esterified or thioesterified carboxyl
group, an optionally substituted hydroxyl group, an
optionally substituted amino group, an optionally
substituted phenyl group, an optionally substituted
carbamoyl group or a N-containing heterocyclic residue
having hydrogen atom capable of being deprotonated;
provided that, when X is methylene, Y is neither
carboxyl group nor alkoxycarbonyl group; and the ring A
may optionally be substituted, or a salt thereof.

9. The 4,l-Benzoxazepin-2-one derivative according to
claim 8, R, stands for an aliphatic chain hydrocarbon
group. _

10. The 4,l-Benzoxazepin-2-one derivative according to _

claim 9, R, stands for an alky} group.
‘) 0 BE E
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11. The 4,1-Benzoxazepin-2-one derivative according to
‘'claim 10, R, stands for a lower C,; alkyl group.

12. The 4,l-Benzoxazepin-2-one derivative according to
claim 8, R; or R; stands for an optionally substituted
phenyl group.

13. The 4,1-Benzoxazepin-2-one derivative according to
claim 8, Y is an optionally esterified carboxyl group
or a N-containing heterocyclic residue having hydrogen
atom capable of being deprotonated.

14. A pharmaceutical composition for inhibiting a
squalene synthetase which comprises a therapeutically
effective amount of a 4,l1-Benzoxazepin-2-one derivative
according to claim 1 or a salt thereof, and a
pharmaceutical acceptable carrier.

15. A pharmaceutical composition for inhibiting a
~squalene synthetase which.comprises a therapeutically
effective amount of a 4,l1-Benzoxazepin-2-one derivative
according to claim 8 or a salt thereof, and a |
pharmaceutlcal acceptable carrier.

. 16. A pharmaceutical composition for inhibiting a
fungal growth which comprises a therapeutically
effective amount of a 4,l1-Benzoxazepin-2-orie derivative
according to claim 1 or a salt thereof, and a
pharmaceutical acceptable carrier.

17. A pharmaceutical composition for inhibiting a
fungal growth which comprises a therapeutically
effective amount of a 4,1—Benzoxazepin-2-one derivative |
according to claim 8 or a salt thereof, and a
pharmaceutical acceptable carrier.

18. Use of a 4,1-Benzoxazepin-2-one derivative
represented by the formula (I"):

_

MR
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 wherein R' stands for hydrogen atom or an optionally
substituted hydrocarbon group; R, and R; independently
stand for hydrogen atom, an optionally substituted
lower alkyl group, an optionally substituted phenyl
group or an optionally substituted aromatic 8

. heterocyclic group; X stands for a bond or a spacer
having the chain length of 1 to 7 atoms; Y stands for
an optionally esterified or thioesterified carboxyl
group, an optionally substituted hydroxyl group, an
optionally substituted amino group, an optionally
substituted phenyl group, an optionally substituted
carbamoyl group or a N-containing heterocyclic residue
having hydrogen atom capable of being deprotonated; '
and the ring A may optionally be substituted, or a salt
thereof, for the manufacture of a medicament to be used
as a squalene synthetase inhibitor.

19. The use according to claim 18, R, stands for an
aliphatic chain hydrocarbon group.

20. The use according to claim 19, R; stands for an
alkyl group.

21. The use according to claim 20, R, stands for a
lower C,.; alkyl group.

.22. The use according to claim 18, R, or R; stands for
an optionally substituted phenyl group.

23. The use according to claim 18, ¥ stands for an
optionally esterified carboxyl group or a N-containing
heterocyclic residue having hydrogen atom capable of
being deprotonated.

24, Use of a 4,l1-Benzoxazepin-2-one derivative
represented by the formula (I"):

AR I
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; wherein R}.staﬂds for hydrogen atom or an optionally
substituted hydrocarbon group; R, and R; independently
stand for hydrogen atom, an optionally substituted
lower alkyl group, an optionally substituted phenyl
group or an optionally substituted aromatic .
heterocyclic group; X stands for a bond or a spacer
having the chain length of 1 to 7 atoms; Y stands for
an optionally esterified or thioesterified carboxyl
group, an optionally substituted hydroxyl.group, an
optionally substituted amino group, an optionally
substituted phenyl group, an optionally substituted
carbamoyl group or a N-containing heterocyclic residue
having hydrogen atom capable of being deprotonated;

and the ring A may optiohally be substituted, or a salt
thereof, for the manufacture of a medicament to be used
as a fungal growth inhibitor.”

AN
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