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4,1-Benzoxazepin derivatives and their use 

FIELD OF THE INVENTION 
. This invention relates to 4,1-benzoxazepin-2-one 

5 derivatives or salts which are useful for inhibiting 

10 

. squalene synthetase and fungal growth, and their use. 

BACKGROUND OF THE INVENTION 
.Hypercholesteremia, high blood pressure and 

smoking are known as three major dangerous factors of 
causing ischemic diseases. Adeq~ate control -oz 

. . 
cholesterol con.centration in blood is remarkably 
important for the prophylaxis or therapy of, besides 
ischemic diseases, coronary sclerosis. 

15 As p~armaceut~~al compositions for lowering 

20 

chlolesterol in blood, attention has been 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-··4021009) I 

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 

25 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-

30 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 

35 also inhibited, so that occurrences of undesirable side 
effects to be caused thereby are feared. 
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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 

5 to form squalene. 
On the other hand, the compounds expected as 

inhibitors of cholesterol biosynthesis by inhibiting 
. . 

squalene synthetase are disclosed in JPA Hl(l989)-
213288, JPA H2(1990)-101088, JPA H2(1990)-235820, JPA 

10 H2(1990)~235821, JPA H3(1991)-20226, JPA H3(1991)-
68591, JPA H3(199l)-48288, USP 5,019,390, Journal o~ 
Medicinal Chemistry, 51 (10), p.1869-1871 (1988),· USP 

5,135,935 and WO 9215579. 

Also, the compounds expected as inhibitors of 
15 fungal growth by inhibiting squalene synthetase are 

disclosed in JPA H4 ( 1992)-279589, EP 4.75706-A, EP 

494622-A and EP 503520-A. 
Among 4,1-benzoxazepine derivatives, in 4,1-

benzoxazepin-2-one derivatives in which 2-position is 
20 substituted with ketone group, those in which one of 

_the hydrogen atoms at 3-position is replaced with a 
different substituent, are disclosed in JPA 557(1982)-
345765 and Chem. Pha.rm. Bull., 34, 140 (1986). 

Ubiquinone, dolichol and heme A have been known as 
25 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 

30 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-

35 benzoxazepin-2-one derivatives exhibit excellent 
squalene synthetase inhibitory action and antifungal 
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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 
a-"~o 

l 

(I) 

10 , wherein R1 stands for hydrogen ~tom or an optionally 

substituted hydrocarbon group; R1 and R3 independently 

stand for hydrogen atom, an optionally substituted 
lower alkyl group, an optionally substituted phenyl 
group or an optionally substituted aromatic 

15 heterocyclic group; X stands for a bond or a spacer 
having the chain length of ·i to 7 atoms; Y stands for 
an optionally esterif ied or thioesterif ied carboxyl 
group, an optionally substituted hydroxyl group, an 
optionally substituted amino group, an optionally 

20 substituted phenyl group, an optionally substituted 
carbamoyl group or a N-containing ~eterocyclic residue 
having hydrogen atom capable of being deprotonated; 
provided that, when X is methylene and R1 is not an 

alkyl group having carbon atoms of more than 4, Y is 
25 neither carboxyl group nor alkoxycarbonyl. group; and 

the ring A may optionally be substituted, or salts 
thereof, 

30 

35 

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

(I' ) 

, wherein R1 stands for hydrogen atom or an optionally 
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substituted hydrocarbon group; R2 and R3 independently 

stand for hydrogen atom, an optionally substituted 
lower alkyl group, an optionally substituted phenyl 
group or an optionally substituted aromatic 

5 heterocyclic group; X stands for a bond or a spacer 
having the chain length.of 1 to 7 atoms; Y stands for 
an optionally esterif ied or thioesterif ied carboxyl 
group, an optionally substituted hydroxyl group, an 
optionally substituted amino group, an optionally 

, 
10 substituted phenyl group, an optionally substituted 

carbamoyl group or a N-containing heterocycXlc 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 

15 may optionally be substituted, or salts thereof, 

20 

(3) a squalene synthetase inhibitor comprising as 
an active ingredient a 4,1-Benzoxazepin-2-one 
derivative represented by the formula (I"): 

~_}x-Y (I') 1i1iU1fi1irl 
R1/ O 

25 , wherein R1 stands for hydrogen atom or an optionally 
substituted hydrocarbon group; R2 and R3 independently 
stand for hydrogen atom, an optionally substituted 
lower alkyl group, an optionally substituted phenyl 
group or an optionally substituted aromatic 

30 heterocyclic group; X stands for a bond or a spacer 
having the chain length of 1 to 7 atoms; Y stands for 
an optionally esterif ied or thioesterif ied carboxyl 
group, an optionally substituted hydroxyl group, an 
optionally substituted amino group, an optionally 

35 substituted phenyl group, an optionally substitute~ 
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 4,1-Benzoxazepin-2-one 
represented by the formula (I"): 

derivative 

~~x-Y 
R-' --(.0 

1 . 
(I") . . . . 

, wherein R1 stands for hydrogen atom or an optionally 
substituted hydrocarbon group; R2 and R3 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 esterif ied 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 

25 hav~ng hydrogen at?m capable of being deprotonated; 
and the ring A may optionally be substit~ted, or a salt 
thereof. 

Further, the present invention is to provide a 
method of producing the novel compounds represented by 

30 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 R1 , mention is 
made of aliphatic chain hydrocarbon groups, alicyclic 

35 hydrocarbon group and aryl group, among others, wit~ 
preference given to aliphatic chain hydrocarbon gioups. 

--···-----
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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 

S preference given to lower alkyl group, lower alkenyl 
group and lower alkynyl group. As the lower alkyl 
group, C1_7 l.ower alkyl groups are preferable, which are 
exemplified by methyl, ethyl, propyl, isopropyl, butyl, ·· 
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 

10 neopentyl, tert-pentyl, 1-ethylpropyl, hexyl, isohexyl, 

15 

.... 
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-
dimethylpropyl, 3,3-dimethylbutyl, 2-ethylbutyl and 1-
ethylpropyl, with preference given to C2_5 alkyl groups, 
more preferably C4_5 alkyl groups. As the lower alkenyl 
group, C2_6 lower alkenyl groups are preferable, which 

.· .. 
are exemplified by vinyl, ally!, 2-methylallyl 
isopropenyl, 1-propenyl, 2-methyl-1-propenyl, 2-methyl-
2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-ethyl-1-
butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 1-

20 pehtenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-
3-pentenyl, 1-hexenyl, 2~hexenyl, 3-hexenyl, 4-hexenyl 
and 5- hexenyl. Among them, vinyl, ally!, isopropenyl, 
2-methylallyl, 2-methyl-1-propenyl, 2-~ethyl-2-
propenyl, and 3-methyl-2-butenyl are especially 

25 pref er able. As the lower alkynyl group, C2_6 lower 
alkynyl groups are preferable, which are exemplified by 
ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 
3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-
pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl 

30. and 5-hexynyl. Among them, ethynyl, 1-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 

35 exemplified by cycloalkyl group, cycloalkenyl group or 
cycloalkadienyl group. As the cycloalkyl group, C3_9 ·--- -------

·1111~nttr 
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cycloalkyl groups are preferable, which are exemplified 
by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cycloo~tyl and cyclononyl. Among them, 
C3_6 cycloalkyl groups such as cyclopropyl, cyclobutyl, 

5 cyclopentyl and cyclohexyl are especially preferable. 

10 

15 

Examples of the cycloalkenyl group include 2-
cyclopenten-1-yl, 3-cyclopenten-1-yl, 2-cyclohexen-1-
yl, 3-cyclohexen-1-yl, 1...:cyclobuten-l-yl and 1-
cyclopenten-1-yl. Examples of.the cycloalkadienyl 
group include 2,4-cyclopentadien-l-yl, 2,4-
cyclohexadien-l-yl, and 2,5-cyclohexadien-1-yl. 

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 ·2-
naphthyl are especially preferable. 

As the substituent of 11 optionally substituted 
hydrocarbon group" shown by R1 , mention is made.of 

.20 optionally substituted aryl groups, optionally · 
substituted cycloalkyl groups or cycloalkenyl groups, 
optionally substituted heterocyclic groups, optionally 
substituted amino groups, optionally substituted 
hydroxyl groups, optionally substituted thiol groups 

25 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 opti9nally substituted aryl group, mention is made 
of phenyl, naphthyl, anthryl, phenanthryl and 

30 acenaphthylenyl. Among them, phenyl, 1-naphthyl and·2-
naphthyl are preferable. As the substituent on said 
optionally substituted aryl group, mention is made of 
C1_3 alkoxy groups (e.g. methoxy, ethoxy and propoxy) , 
halogen atOmS ( e • g • f"luorine t Chlorine bromine and 

35 iodine) and C1_3 alkyl groups (e.g. methyl, ethyl and· 
propyl). Number of these optional substituents ranges 

----·-----
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from 1 to 2. As the cycloalkyl group of said 
optionally substituted cycloalkyl group, mention is 
made of C3_7 cycloalkyl groups such as cyclopropyl, 

cyclobutyl, cyclopentyl, cy~lohexyl and cycloheptyl. 
5 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 

10 group, mention is made of C3_6 cycloalkenyl groups 
including cyclopropanyl, cyclobutenyl, cyclopentenyl 
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 

15 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 

20 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, 

25 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, 

30 pyridazinyl, pyrimidinyl~ pyrazinyl, triazinyl, etc.) 
and aromatic condensed heterocyclic groups (e.g. 
benzofuranyl, isobenzofuranyl, benzo[b] thienyl, 
indolyl, isoin~olyl, 11!-·indazolyl, benzimidazolyl, 
benzoxazolyl, 1,2-benzoisoxazolyl, benzothiazolyl, 1,2-

35 benzoisothiazolyl, lH-benzotriazolyl, quinolyl, 
isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, 
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phthalazinyl, naphthylidinyl, purinyl, pteridinyl, 
carbazolyl, a-carbolinyl, ~-carbolinyl, y-carbolinyl, 
acrydinyl, phenoxazinyl, phenothiazinyl, phenazinyl, 
phenoxthinyl, thianthrenyl, phenanthridinyl, 

5 phenanthrolinyl, indolidinyl, pyrrolo[l,2-
b]pyridazinyl, pyrazolo[l,5-.s.]pyridyl, imidazo[l,2-
A]Pyridyl, imidazo[l,5-.s.]pyridyl, imidazo[l,2-
b]pyridazinyl, imidazo[l,2-.s.]pyrimidinyl, l,2,4-
triazolo[4,3-.s.]pyridyl, 1,2,4-triazolo[4,3-

10 

15 

20 

25 

b]pyridazinyl, 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 C1_3 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 C1_3 alkyl groups (e.g. methyl, ethyl 
and propyl). In the case where the hydrocarbon group 
in the optionally substituted hydrocarbon group shown 
by R1 is an alicyclic hydrocarbon group or aryl group, 
it may further have a C1_3 alkyl group (e.g. methyl, 
ethyl and propyl). 

In the above-mentioned formulae (I), (I') and 
(I"), as the optionally substituted lower alkyl groups 

30 shown by R1 and R3 , mention is made of C1_6 lower alkyl 

groups (e.g. methyl, ethyl, n-propyl, isopropyl, butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 
neopentyl, hexyl and isohexyl) , preferably C1_4 alkyl 

groups such as methyl, ethyl, propyl, isopropyl, butyl 
35 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) , C1_4 lower alkoxy groups (e.g. methoxy, ethoxy, 

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

5 Substituents of "optionally substituted phenyl 
group" shown by R2 and R3 are independently exemplified 

by halogen atom (e.g. fluorine, chlorine, bromine or 
iodine), optionally substituted C1_4 lower alkyl groups 

(e.g. methyl, ethyl, propyl, isopropyl, butyl and t-
10 butyl), optionally substituted C1_4 lower alkoxy groups 

15 

.. 
(e.g. methoxy, ethoxy, propoxy, isopropoxy, outoxy"and. 
t-butoxy), optionally substitu~ed hydroxyl group, nitro 
group and cyano group, and "optionally substituted 
phenyl group" may ha~e 1 to 3 of these substituents. 
As the substituent of said optionally s~bstituted lower 
(C1_4 ) alkyl group or optionally substituted (C1_4 ) 

alkoxy group, mention is made of, among others, halogen 
atoms (e.g. fluorine, chlorine, bromine, iodine), ·and 1 
to 3 of them may be substituted on optional positions. 

20 As the substituent of optionally substituted hydroxyl 
group, mention is made of, among others, lower (C1_4 ) 

alkyl groups (e.g. methyl, ethyl, propyl, isopropyl, 
butyl and t-butyl) , C3_6 cycloalkyl groups (e.g. 

cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), 
25 aryl groups (e.g. phenyl, 1-naphthyl and 2-naphthyl) 

and aralkyl groups (e.g. benzyl, ph~nethyl). Further, 
two adjoining substituents on the phenyl group may 
cooperate therewith to form a ring. Examples of such 
rings are the following formulae: 

30 

As the aromatic heterocyclic group of "optionally 
35 substituted aromatic heterocyclic group shown by R2 ·and 

R3 , mention is made of the ·same aromatic heterocyclic 
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groups as those specified for R1 • Among them furyl, 

thienyl, imidazolyl, pyridyl, pyrimidinyl, pyrazinyl, 
indolyl and isoindolyl are preferred. As the 
substituent of said aromatic heterocyclic group, 

5 mention is made of lower C1_3 alkyl groups (e.g. methyl, 

ethyl and propyl), among others. 

10 

As the spacer having 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, ans:\ it may 
have a side chain. 
For example, said spacer includes one represented by 
the following formula: 

Ro 
is I 

-tcH2 ) 111-E-( CHtn-
wherein m and n denote independently O, 1, 2 or 3; E 

··,. stands for a bond or oxygen atom,. sulfur atom, 

sulfoxide, sulfone, 
20 Rs 

I 
-N-

R1 
2s I 

-NHCO-, -CON- or -NHCONH-. Herein, R6 and R7 

independently stand for hydrogen atom, an optionally 
substituted lower alkyl group, an optionally 
substituted aralkyl group or an optionally substituted 

30 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 R6 and R7 , mention is made 

of C1_6 straight-chain or branched lower alkyl groups 

35 (e.g. methyl, ethyl, n-propyl, i~opropyl, 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 

5 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 

10 thiol group, mention is made of lower (C1_3 ) alkyl 

15 

.. 
groups (e.g. methyi, ethyl and propyl). As t:he 
optionally esterified carboxyl group, mention is made 
of methoxycarbonyl, ethoxycarb~nyl, propoxycarbonyl, 
phenoxycarbonyl, 1-naphtoxycarbonyl, 2-
naphtoxycarbonyl, with preference given.to 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl. 

As the aralkyl groups of "optionally substituted 
aralkyl groups shown by R6 and R7 mention is made of 
benzyl, naphthylmethyl, phenylethyl, phenylpropyl, 

20 phenylbutyl, etc. As the substituent of said 
"optionally substituted aralkyl groups", mention is 
made of halogen atoms (e.g. fluorine, chlorine, 
bromine, iodine) , C1_3 alkoxy groups (e.g. methoxy, 

ethoxy, propoxy, etc.), hydroxyl group, amino group, 
25 carboxyl group, sulfhydryl, etc. 

As the substitutent qf the optionally substituted 
phenyl group shown by R6 and R7 , mention is made of 

halogen atoms (e.g. fluorine, chlorine, bromine and 
iodine) , C1_3 alkoxy groups ( e • g • methoxy, ethoxy, 

30 propoxy, etc. ) and C1_3 alkyl groups (e.g. methyl, 
ethyl, propyl, etc.). 

R6 may be different depending on the corresponding 
methylene chains. 

And, examples of "lower alkyl group" and "aralkyl 
35 group" shown by R5 include a C1_4 lower alkyl group 

(e.g. methyl, ethyl, propyl, butyl, t-butyl, etc.), a 
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C7_15 aralkyl group (e.g. benzyl, phenethyl, 

phenylpropyl, phenylbutyl, naphthylmethyl, etc.). 
As the acyl group shown by R5 , mention is made of 

lower alkanoyl groups (formyl, acetyl, propionyl, 
5 butyryl, isobutyryl, valeryl, isoveleryl, pivaloyl and 

hexanoyl), lower alkenoyl groups (acryloyl, 
methacryloyl, crotonoyl and isocrotonoyl), 
cycloalkanecarbonyl (cyclopropanecarbonyl, 
cyclobutanecarbonyl, cyclopentanecarbonyl and 

10 cyclohexanecarbonyl), lower alkanesulfonyl g~~ups 
(mesyl, ethanesulfonyl and propanesulfonyl),·aroyl 
groups (benzoyl, p-toluoyl, 1-naphthoyl and 2-
naphthoyl), aryl lower alkan~yl groups {phenylacetyl, 
phenylpropionyl, hydroatropoyl and phenylbutyryl), aryl 

15 lower alkenoyl groups (cinnamoyl and a~ropoyl) and 
arenesulfonyl groups (benzenesulfonyl and p­
toluenesulfonyl), among others. 

Examples of optionally esterif ied carboxyl group 
shown by Y include lower alkoxycarbonyl groups 

20 (methoxycarbonyl, ethoxycarboxyl, propoxycarbonyl, 
isopropoxycarbonyl, butoxycarbonyl, ter:t-. 
butoxycarbonyl, sec-butoxycarbonyl, pentyloxycarbonyl, 
isopentyloxycarbonyl, neopentyloxycarbonyl and tert­
pentyloxycarbonyl) and aryloxycarb~nyl groups 

25 (phenoxycarbonyl, 1-naphtoxycarbonyl and 
benzyloxycarbonyl). 

Said lower alkoxycarbonyl groups may have 1 or 
more substituents at any possible positions. Examples 
of such substituents include optionally substituted 

30 hydroxyl groups, optionally esterified carboxyl groups, 
optionally substituted carbamoyl groups, optionally . . 

substituted phenyl groups, optionally substituted C3_6 

cycloalkyl groups (e.g. cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl) , lower C1_3 alkenyl groups 

35 (e.g. vinyl, ally!, 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, 

5 propoxycarbonyl, isopropoxycarbonyl and 
cyclohexyloxycarbonyl). As the substituent of said 
optionally esterified carboxyl group, mention is made 
of lower C1_4 alkoxycarbonyl groups (e.g. 

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 
10 isopropoxycarbonyl, butoxycarbonyl tert-buto~¥carbonyl 

and sec-butoxycarbonyl). As the substituent·of said 
optionally carbamoyl group, mentlon is made of lower 
C1_3 alkyl groups (e.g. methyl, ethyl and propyl) , C3_6 

cycloalkyl groups (e.g. cyclopropyl, cyclobutyl, 
15 cyclopentyl and cyclohexyl), phenyl grQup, benzyl group 

and optionally esterified carboxyl groups (e.g. 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl). As 
the substitutents of said optionally substituted phenyl 
group or optionally substituted C3_6 cycloalkyl group, 

20 mention is made of lower C1_3 alkyl groups (e.g. methyl, 

ethyl and propyl) and lower C1_3 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 

25 substituents include ·lower C1_3 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 
30 substituents at any possible positions. Examples of 

such subs ti tuents include lower C1_3 alkyl groups (e.g. 
methyl, ethyl and propyl) , lower C1_3 alkoxy groups 

(e.g. methoxy, ethoxy and propoxy) and optionally 
esterified carboxyl groups (e.g. methoxycarbonyl, 

35 ethoxycarbonyl, propoxycarbonyl). 
Also, the optionally esterified carboxyl group 
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shown by Y may be thioesterified. 
Example substituents of optionally 

hydroxyl group shown by Y include lower 

· This Sl\eet Has Been 'Replaced ... 
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substituted 
C1_4 alkyl 

groups (e.g. methyl, ethyl, propyl, isopropyl, butyl 
5 and t-butyl) , C3_6 cycloalkyl groups ( cyclopropyl, 

cyclobutyl, cyclopentyl and cyclohexyl), aryl groups 
(e.g. phenyl, 1-naphthyl and 2-naphthyl) and ~ralkyl 
groups (e.g. benzyl and phenethyl). 

Example substituents of optionally substituted 
10 amino group shown by Y include lower C1_4 alky~ groups 

(e.g. methyl, ethyl, propyl, isopropyl, butyi. and t-
butyl) f C3-6 Cycloalkyl grOUpS ( Cyclopropyl t 
cyclobutyl, cyclopentyl and cyclohexyl), aryl groups 
(e.g. phenyl, 1-naphthyl and 2-naphthyl) and aralkyl 

15 groups (e.g. benzyl and phe~ethyl) • Al.so, two 
s~bstituents on a nitrogen-atom may cooperate therewith 
to fonn a cyclic amino group. Examples. of such cyclic 
amino groups include 1-azetidinyl, 1-pyrrolidinyl, 
piperidino, morpholino, 1-piperazinyl, and 1-

20 J;liperazinyl having a l~wer C1_3 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 
25 phenyl group shown by y include optionally substituted 

lower C1_4 alkyl groups (e.g. methyl, ethyl, propyl, 
isopropyl, butyl and t-butyl) , lower C1_4 alkoxy groups 
(e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, t­
butoxy), optionally esterified carboxyl groups (e.g. 

30 methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 
isopropoxycarbonyl, but?XY~~rbonyl, tert-butoxycarbonyl 
and sec-butoxycarbonyl), optionally substituted phenyl 
groups, optionally substituted amino groups and a N­
containing heterocyclic residue having hydrogen atom 

35 capable of being deprotonated. 
As the substi tuent of said optionally lower C1_4 alkyl 
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group or said optionally substituted phenyl group, 
mention is made of optionally esterif ied carboxyl 
group~ (e.g. methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, 

S tert-butoxycarbonyl and sec-butoxycarbonyl). As the 
substituent of said optionally substituted amino group, 
mention is made of lower CL_3 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-

10 oxadiazol-3-yl, 2,5-dihydro-5-oxo-1,2,4-thiadiazol-3-
yl. 

Example substituents of optionally substituted 
carbamoy group shown by Y include lower C1_4 alkyl 

groups (e.g. methyl, ethyl, propyl, isopropyl, butyl 
15 and t-butyl), C3_6 cycloalk~l groups ( cyclopropyl, 

cyclobutyl, cyclopentyl and cyclohexyl), aryl groups 
-, (e.g. phenyl, 1-naphthyl and 2-naphthyl) and aralkyl 

groups (e.g. benzyl and phenethyl). Also, two 
substituents on a nitrogen atom may cooperate therewith 

20 to form a cyclic amino group. Examples of such cyclic 
amino groups include 1-azetidinyl, 1-pyrrolidinyl, 
piperidino, morpholino, 1-piperazinyl, and 1-
piperazinyl having a lower C1_3 alkyl group (e.g. 

methyl, ethyl, propyl, etc.), an aralkyl group (e.g. 
25 benzyl, phenethyl, etc.), an aryl group (e.g. phenyl, 

etc.) optionally substituted with halogen (e.g. 
fluori~e, chlorine, bromine, iodine) or the like at the 
4-position. Further, said piperidino may cooperate 
with a benzene ring to form a fused ring. 

30 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-s~oxo-1,2,4-thiadiazol-3-
yl. 

35 As the substituent of ring A, mention is made of 
halogen atoms (e.g. fluorine, chlorine, bromine, 
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iodine) , C1_4 optionally substituted lower alkyl groups 
(e.g. methyl, ethyl, propyl, butyl and tert-butyl), C1_4 

optionally substituted lower alkoxy groups (e.g. 
methoxy, ethoxy, propoxy, isopropoxy, butoxy and tert-

5 butoxy), nitro group and cyano group. The ring A may 
have 1 to 3, pl:'eferably one or two, of these 
substituents. And, these s~bstituents may form a ring 
with each of the adjacent substituents. As the 
substituent of said optionally substituted lower alkyl 

10 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. 

15 

And, when X is shown by the formula 

.fG 
-T-CH2 ) -E- (CH-1-::-m n 

, wherein symbols are of the same meaning as defined 
above,·E is preferably a bond or -CONH-. When Eis -

20 CONH-, preferably m=l, n=l or m=2, n=l, especially m=l, 
n=l. In this case, R6 is preferably hydrogen atom 
benzyl and 3-indolyl methyl, especially hydrogen atom 
and 3-indolyl methyl. When E is -CONH-, Y is 
preferably carboxyl gr~up and esterif ied carboxyl 

25 group, especially carboxyl group. 

30 

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, 

35 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 re~resented by the formula. (I) ot the 
formula (I'). : 

wherein each of 

~ -~N-°>-X-Y 
/ --<o 

Rs 

the symbols is of the 

.. .. 

same meaning as 

defined above or a pharrnace~tically ac~eptable salt thereof, 

by . subjecting a 

tormula: 

Ra 
\lherein Wis~ 

X-Y 

compound represented by the following 

or rl 
-~herein Ra is halogen (e.g. fluorine, chlorine, bromine and 

iodine) or -OSOaCH1 or other symbols are of the same meaninQ 
as defined above, to a cyclization reaction. 

--------~--·----
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Methods of producing compounds of this inventi9n 
are described below: 

Among the compounds of formula (I) and 
compounds represented by the formula {Ia) 

( I , } I 

~o 
~u~ )--ccH2JmCOOR4 (Ia) 

,,s--{ 
.Rl 0 

, wherein R4 stands for a C1• 8 alkyl group or aralkyl 
group, and other symbols are of the same meaning as 
defined above, can be produced by the follo~~ng 
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 refer~nce. 

1iiliii1iiimr 
,.· '• 
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(Method A] 

----· -------
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(Method B] 

1 

1 

(Ia 1 J 
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(Method CJ 

(XV} 

R2 R3 o 

NK 

Off 

Cl~COOR4 
f XIV} lt { (X'1} . 1 

l 
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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 

5 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 .§..§. 

known acylation reaction. For example, the acylation 
10 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., 

15 a hydrocarbon-type solvent such as benzene, toluene, 
hexane, heptane, etc. , dimethylformamid·e, 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, 

20 triethylenediamine, tetramethylethylenediami_ne, etc. an 
inorganic base such as sodium hydrogencarbonate, 
·potassium hydrogencarbonate, sodium ~arbonate, 
potassium carbonate, sodium hydroxide, potassium 
hydroxide, etc, sodium hydriqe, potassium hydride), 

25 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., 
30 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, pref~rably from about 0 to 50°C. 

And, the reaction from the formula (IV) to the 
35 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 

5 etc., an alcohol type solvent such as methanol, 
ethanol, propanol, butanol etc. , aceto·ne or 
dimethylformamide, and, depending on necessity, in the 

10 

15 

.. 
presence of a base (e.g. sodium hydroqencarbonate, 
potassium hydrogencarbonate, sodium carbonate, 
potassium carbonate, sodium hydride, potassi~ 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 ~y the 
formula (V) ~s employed usually in an amount ranging 
from 1 to 10 ~ol., preferably about l to 2 mol. The 
reaction temperature ranges from O to 100°C, preferably 
from about 20 to S0°C. The reaction time ranges 
usually from 1 to 24 hours, preferably about 3 to 10 
hours. 

20 And, the reduction reaction of car~onyl 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 
be conducted in a protonic solvent (e.g. methanol, 

25 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, 

30 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 amount, usually ranging from 0.3 to 5 
mol. equivalents, preferable from 0.5 to 2 mol. 

35 equivalents. The reaction temperature ranges from -20 
to 100°C, preferably from 20 to 50°C. 

1ii11iiU 
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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 

5 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 

10 · hydrogencarbonate, potassium hydrogencarbonate, sodium 
carbonate, potassium carbonate, sodium hydride, 
potassium hydrid~,· etc.). Relative to one mol. of a 
compound shown by the formula (XII), a base as 
exemplified above is employed in an amount usually 

15 

20 

ranging from l·to 5 mol., preferable from about 1 to 2 
mol. The reaction temperature ranges usually from -20 
to 200°C, preferably from 20 to l00°C. The reaction 
time ranges usually from 1 to 20 hours, preferably ~rom 
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 inorganic acid such as nitric acid, 
hydrochloric acid, hydrobromic acid or sulfuric acid, 

25 or an organic acid such as toluenesulfonic acid or 
methanesulfonic acid, at temperatures ranging from -20 
to 100°C, preferably from 20 to S0°C. The reaction 
time ranges from 10 to 100 hours, preferably from 10 to 
48 hours. 

30 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) 

----·--
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(!!:l} 

, 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 

10 acid or a base. More specifically, a compound shown by 
the formula (Ia) is processed in an aqueous 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, 

15 

20 

25 

potassium hydroxide, barium hydroxide, lithium 
hydroxide) at temperatures ·ranging from O to 150°C, 
preferably from 20 to S0°C. ·The strength of the acid 
or the base ranges usually from 1 to 10 N, preferably 
from 4 to lON. 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') 

(!b 1) 

, wherein symbols are of the same meaning as defined 
30 above, can be produced by subjecting a compound shown 

by the formula (Ic') 

(Ic') 

35 

---------------

1iiiimlf 
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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, 

5 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, 

10 preferably from 1 to 3 mol. equivalents, relative to 
one mol. of the compound shown by the formula:" (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 

15 hours .. 

20 

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

~o 
~ .... _ )-ccH2)m-NH2 

/N---{ 
R1 0 

(XIX) 

25 , wherein 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. 

30 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 

35 dichloromethane, chloroform or dichloroethane and an 
ether-type solvent such as ether, tetrahydrofuran or 

1iiiITTii~1r 
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dioxane. Typical examples of the base to be employed 
include triethylamine, 4-dimethylaminopyridine, 
triethylenediamine and tetramethylethylenedi~ine. 
Relative to 1 mol. of a compound shown by the formula 

S (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, pre·ferably from. about 1 to 

10 2 hours. 

15 

20 

25 

In the case of processing the product obtained by 
the above-described reactions, 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 aci~, nitric acid 
or hydrobromic acid can be exemplified: 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 for.mula (Ic) 

~o 
~ll-t(CR2 ),.0H (lei 

Rl 0 

, wherein s:ymbols are of the same meaning as defined 
above, can be produced .by subjecting a compound shown 
by the for.mula (Ia)_to reduction. More specifically, 

30 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 hydride, sodium borohydride) 
in a protonic solvent (e.g. methanol, ethanol propanol, 

35 butane! 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 

5 reaction temperature ranges from -20°C to 10Q°C, 
preferably from O 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 fo~ula (Ic) can be 

10 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 (Ic) can 
be produced by adding sodium nitrite to a compound of 
the formula (XIX) in a solvent in the presence of an 

15 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, 
mo!. equivalents of sodium nitrite, is employed 
relative to 1 mol. of a compound of (XIX). As the 

20 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 O to S°C, and the 
reaction time ranges from 5 to 60 minutes, preferably 

25 about 10 to 30 minutes. The method of converting the 
azide of thus-obtained azide compound into hydroxyl 
group comprises, for example, use of, as the base, for 
example, sodium hydrogencarbonate, potassium 
hydrogencarbonate, sodium carbonate, potassium 

30 carbonate, sodium hydroxide, potassium hydroxide or the 
like in water or an aqueous 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, 

35 dimethylformamide, etc.). The reaction temperature 
ranges from 20 to 200°C, preferably from 50 to 100°C, 

This Sheet Has Been Replaced 

' \11\1\\ \Ill\\ \\\I \I\ \II\ 



5 

- 29 - . 

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} 

{XX) 

· 10 , wherein Z' stands for halogen. (chlorine, bromine, 
iodine) and othe~ symbols ar~.of the same meining as 

.· defined a~ove, which is an intermediate for 
synthesizing the compound ot the formula (I), can be 
produced by, like the method employed in the case of 

15 producing the compound (Ic) from the compound (XIX), 
subjecting a compound shown·· by the formula (XIX) to 
~iazotization with sodium.nitrite in hydrochloric acid, 
hydrobromic acid or hydroiodic acid, then by heating · 

20 

25 

. . . . 
thus diazotized compound. ·The reaction temperature 
ranges from 20 to 200°C, preferably form 50 to 100°C, 
and the reaction time ranges f~om 5 m~nutes .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 R3 2 
. a R1 a .. 

O II I I 0 

N-t(CB2 lmC-N-(CH)nY 

. R( 0 

(!d) 

30 , 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 

35 compound represented by the formula (XXI) 



- 30 -

~'I ~6 
NH (CH)nY (XXI) 

, wherein ·symbols are of the same meaning as'defined 
5 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 solvents to 
be employed are exemplified by hydrocarbon-type 

10 solvents such as benzene, toluene, hexane, heptane 
etc., halogen-type solvents such as dichlorol,J\ethane, 
dichloroethane, chloroform carbon tetrachloride etc., 
ether~type solvents such as ethyl ether, 
tetrahydrofuran, dioxane, etc., acetonitrile, 

15 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 . . 

employ~d for peptide synthesis, which are exemplified 
20 by, among others, cyclohexyl carbodiimide, diethyl 

cyanophosphate and 1-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 

25 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 mo!. equivalents. The 
reaction temperature ranges from O to 100°C, preferably 

30 from 20 to 50°C, and the reaction time ranges from 0.5 
to 24 hours, preferably from about 1 to 5 hours. 

Among th~ compounds represented by the formula (I) 
- ., 

and (I'), a compound shown by the formula (Ie) 
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R2 R3 

~0 7W~ ~s 
~ ... _ }-ccH2)mN-C-N-(CH)nY 

/N--{ 
Ell 0 

(!e) 

, 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 

10 compound to react with a compound (XXI). As the 
solvent to be employed in the reaction betwesn the 
compound (Ib) and diphenyl phosphoryl_azide, any one 
can be used so long as it does not hamper the reaction, 
which is exemplified by dimethylformamide or a halogen-

15 

20 

type solvent such as dichloromethane, chloroform, 
dichloroetharie 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 
ranges from -20 to 50°C, preferably from 0 to 20°C, and 

25 the reaction time ranges from 0.5 to 5 hours, 
preferably from about l 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 

30 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 

35 is made of an organic base including triethylamine, 4-
dimethyl aminopyridine, triethylenediamine and 
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tetramethyl ethylenediamine. Relative to one mol. of 
the compound (Ib), o.s to 3, preferably 1 to 1.5, mol. 
equivalents of the compound (XXI). The reaction 
temperature ranges from O to 150°C, preferably from 30 

5 to 100°C, and the reaction time ranges from 0.5 to 24, 

preferably about 1 to 3, hours. 

10 

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

R.2 R3 0 .. 
~o u· f6 
~N-t(CHa),.-NK-.C-(CHJn• 

Rl O 

(If) 

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

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

20 

ft t6 
HOC-(CH)nY 

(XXII) 

, 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 
(Id). 

25 Among the compounds represented by the formula (I) 

30 

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

, 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 

35 allowing a compound shown by the formula (Ic) or a 
compound shown by the formula (XIX) to react with a· 
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compound represented by the formula (XXIII) 

~6 
Z '-(CH)n-y (XXIII) 

5 , 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 alcohol-type solvent such as methanol, 
ethanol, propanol, butanol etc., an ether-type solvent 

10 such as diethyl ether, tetrahydrofuran, dioxane etc. or 
dimethylformamide, among others, in the pres~nce of a 
base including an inorganic base such as sodium 
hydrogencarbonate, potassium hydrogencarbonate, sodium 
carbonate, potassium carbonate etc., an organic base 

15 such as triethylamine, 4-dimethyl aminopyridine, 
trie.thylenediamine, 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 

20 the compound (Ic) or (XIX), 1 to 5, preferably 1 to 2, 
mol. equivalents of the base is used. The reaction 
temperature ranges from O 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. 

25 

30 

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

-~~(cH2Jm-s-c~JnY . !Ihl 

R( 0 

, 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) 
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(XXV) 

, wherein symbols are of the same meaning as defined 
5 above. The solvent to be employed is a non-protonic 

solvent exemplified by ethyl ether, tetrahydrofuran, 
. . 

dioxane, acetonitrile, dimethylformamide or the like. 
Depending on necessity, an inorg:ani.c base such as 
sodium hydrogencarbonate, potassium hydrogencarbonate, 

10 sodium carbonate or potas~ium carbonate, an organic 
base such as triethylamine, 4-dimethyl amino~yridine, 
triethylenediamine or tetramethyl ethylenediamine, 
sodium hydride, cesium fluoride or the like may be 
used. Relative to one mol. of the compound (XX), 0.5 

15 

20 

25 

30 

to 5, preferably 1 .to 2, mol. equivalents of_ the 
compound (XXV) is employed. ·· The reaction temperature 
ranges from O to 200°C, preferably 20 to 100°C, and the 
reaction time ranges from·lO 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) 

R2 RJ · 

~o ~6 
~N~(i:Kz)m-E-(CK)nCOOH 
. R / 0 . 

1 . 

(Ii) 

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

(lj) 

35 , 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 

5 alkali metal hydroxide (e.g. sodium hydroxide, 
potassium hydroxide, barium hydroxide or lithium 
hydroxide), sodium hydrogencarbonate, potassiWn. 
hydrogencarbonate, sodium carbonate or potassium 
carbonate, or, in the presence of a mineral acid (e.g. 

10 nitric acid, hydrochloric acid, hydrobromic acid, iodic 
acid or sulfuric acid) or trifluoroacetic ac~d, at 
temperatures ranging from 1~ 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 

15 hours, preferably from about 2 to 10 hours. 

20 

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 

25 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 
30 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 

35 prepared by a per .§.§. known method and contain carriers 
or excipients conventionally used in the field of 

--------·--

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

The non-orally administrable compositions are 
5 exemplified by injections and suppositories, and the 

injections include hypodermic injections, intradermal 
·injections and intramuscular-·injections. ·These 
injections can be prepared by a per ~ known method, 
more specifically, by suspending or emulsifying the 

10 compound of this invention in a sterile water or oil 
conventionally used for preparing injectabl~ . . . 

15 

compositions. The aqueous liquid ~o 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.~urfactant or the 
like may be jointly used. As the oil, mention is made 
of sesame oil, soybean oil, etc., and benzyl benzoate, 
benzyl alcohol etc. as a solubilizer may be jointly 

20 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 

25 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 

30 is about 1 to 500 mg, preferably about 10 to 200 mg. 
Within this range, no toxicity is observed at all. 
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The compound of the formula (I II) for squalene 
synthet~se -inhibition is · ef factively administered to a 
mammal,· e.q. huma~, in a therapeutically effective amount 
whic::h is generelly provided with en oreil daily .dosage per 

adult of from about 1 to about SOOmg, preferably about 10 t·o 
'about 200mg. lo terms of a non-oral daily_dosaae ranoe such 
as ior _:an .. ~njection or suppositoryi a therapeutically 
effective am.ount i$ generally in the range of .from about 0.1. 
to about 1~0mg, prefer~bly about 1 to ~bo~t 20mg. 

The present invention compounds also demonstrate 
broad spectrum antifungal activity as determined Q't" 
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 antifungal treatment. 

'v The compound of the formula CI.,} for fungus treatment 

is effectively administered to a mammal, e.g. human, in a 
therapeutically effective amount Yhich is generally ~rovided 
with an. oral daily -dosage per adult ot trom about 0.1 to 
about 100m~, profQrably about 1 to about SOmg. In terms ot 

a non-oral dailY dosaoe ranae such as for an injection or 
suppository, a therapeutically effectiv~ amount i~ generally 
in the range of from about 0.1 to about lOOmg, preferably 
about 1 to about SOm9. 

Abbreviations for amino acids, and other used in 
the present specification are based on abbreviations 
specified by the IUPAC-IUB Commission on Biochemical 
Nomenclature 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. 

----------~---~-
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Trp or 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 t~~ 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. Iso~ers 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 directions 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-4,1-benzoxazepine-3-acetic acid ethyl 
ester 
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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 

5 hydrogencarbonate in 100 ml of methylene chloride was 
added dropwise 3.3 g of rnonoethyl 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 organic 

10 

15 

20 

layer was separated, which was dried over anhydrous 
sodium sulfate, follow~d by distilling off the solvent 
under reduced pressure to leave 4.8 q of 3-[N-[2-(2-
chlorobenzoyl)-4-chlorophenyl] 
carbamoyl] acrylic acid ethyl ester as crystals, m.p. 
113-114°c. 
Elemental Analysis for C19H15Cl2N04 : 

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, 

25 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, 

30 from which the solvent was distilled off under reduced 
pressure 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. 

IRv:::tcm-l : 1725(C=O), 1670(C=O), 1490, 1370, 1300, 
35 1180, 1115, 920, 740 

1 . 
H-NMR spectrum (200MHz, COC13 ) 6 : 1.27(3H,t,CH2 CH1), 
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3.18(3H,s,-N CH1), 4.18(2H,q, CH1 CH3 ), 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] acrY'lic 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 

10 subjected to extraction with ethyl acetate. The 
organic layer was washed with water, dried c:nd 
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-

15 chlorobenzyl}phenyl]-N-methylcarbamoyl] acrylic acid, 

20 

m.p. 128-130°C. 
Elemental Analysis f.or C20H19Cl2N04 • l/ 4H20: 

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,l-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 

25 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 

30 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-1-rnethyl-2-oxo-4,l-benzoxazepine-3-

35 acetic acid as crystals, rn.p. 147-148°C. 
Elemental Analysis for C20H19Cl2N04 : 
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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 

1iiiiif 

Ethyl trans-7-chloro-5-{2-chlorophenyl)-1-
5 cyclohexylmethyl-1,2,3,5-tetrahydro-2-oxo-4,l-

benzoxazepine-3-acetate 
(1) N-cyclohexylmethyl-4-chloro-2-[a-hydroxy-(2-
chlorophenyl)methyl]aniline 

In 50 ml of glacial acetic acid was dissolved 5.0 
10 g of 4-chloro-2-[a-hydroxy-(2-

chlorophenyl)methyl]aniline. To the solutiqri.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 

15 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 

20 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 C20H23Cl2NO: 

Calcd.: C 65.94; H 6.36; N 3.84 
25 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-cyclohexylmethyl­
carbamoyl]acrylic acid 

In 80 ml of methylene chloride was dissolved 6.0 g 
30 the crystals obtained above. To the solution was added 

dropwise, while stirring under ice-cooling, 2.8 g of 
rnonoethyl 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 

35 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 (el~ent, 
hexane:ethyl acetate=3:1) to afford 6.5 g of ethyl 
ester of 3-[N-[4-chloro-2-(a-hydroxy-2-

5 chlorophenylmethyl)phenyl]-N-cyclohexylmethylcarbarnoyl] 
acrylic acid as an oily product. 

IRvNeatcm-l : 3400(0H), 2940, 1730(C=O), 1660(C=O), . max 
1630, 1300, 1180, 1040 
1H-NMR spectrum (200MHz, CDC13 ) S : 0.8-2.0(14H, 

10 multiplet, CH2CH3 , -cyclohexane), 2.6-3.5(2H, 

15 

.. 
multiplet, -N CH1-cyclohexane), 4.0-4.5(2H, multiplet, 
CH1 CH3 ), 6.05-7.7(10H, multiplet) 
(3) Ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-l­
cyclohexylmethyl-l,2,3,S-tetrahydro-2-oxo-4,l-
benzoxazepine-3-acetic aci~ . 

In 100 ml of ethanol was dissolved 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 

20 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 

25 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)-l-cyclohexylmethyl-1,2,3,5-
tetrahydro-2-oxo-4,1-benzoxazepine-3-acetic acid as a 
powdery product. 

30 

35 

IRv::~tcm-l : 2940, 1740(C=O), 1680(C=O), 1600, 1490, 
1380, 1270 
Elemental Analysis for 

Calcd.: C 63.68; 
Found : C 63.48; 

Reference Example 3 

C26H29Cl2N04 : 

H 5.96; N 2.86 
H 5.98; N 2.71 

---·~-·------
------

This Sheet Has Been Replaced 
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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 

.· 

Compd. R1 

No. 

·1 H 

2 
-c112-Q 

3 -CH2-0 

OCH3 

4 
CH2-0-0Cll3 -

/ 

~ 

I 
b 

Cl 
Cl 0 

I ..., ~····-......cooa2 
~ . 

/N 
R1 0 

Rz m.p. Formula ·Elemental Analysis (Found) 

. (DC) c H N 

C2Hs 148-150 C1sH11Cl2N04 57.88 4.35 3.55 

(57. 92) (4.60) (3.33) 

C2Hs 126-127 C2 s H2 a Cl2 N04 64.47 4.79 2.89 

(64. 67) (4. 65) (2.91) 
.. 

IRvneat cm· I. 2980 C2Hs oil C2 1 H2 s Cl2 NOs max · ' 
173 5 (CO) I 1680 (CO) . 

1H-NMR(CDCls) o :1.26 (3H,t,CH2 CHs), 2.'a2 (1H,dd), J.13 (1H,dd) 

3.67(3H,s,OCHs), 4.16{2H,q,CHzCHs); 4.51 (1H,dd,Cs-H) 

C2Hs 135-136 C2 1 Hz s Cl 2 N05 63.04 4.90 2.72 

(62.~4) {5 .02) (2. 70) 

·~ 

'-'> 
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Table 2 

Compd·: R1 
No. 

5 
-CH2CHz-O 

6 -···E 
7 

-Cll (CDa)2 

8 00~112~ 
~ 

N . 
H 

/. 

Rz m.p. Formula Elemental Analysis (Found) 

( oc) c H N 

IR 11 neat cm· 1 : 3000, max 
C2Hs oil C21H2sCl2N04 17 40 (CO) , 1680 (CO) I 1490, 

1170 

1H-NMR(CDC1 3 ) o :1.26 (jH,t,CH2CHs), 3.8 (1H,dd,C3-H), 
. -

4.15(2H,q,CH2CHs), 6.04(1H,s,Cs-H) 

C 2 H s 142-143 CsoH2sCl2N04 67.42 4.71 2.62 

.. (67.38) (4.89) {2.45) 

C 2 H s oil C22H23Cl2NOt IR 11 n:a~t cm· 1 : 2980, 

17 40 (CO) I 1670 (CO) 

lH-NMR(CDCla) o :1.1-1.6(9H,m,CH2 CH 3 ,CH(CH3)2), 2.77(1H, dd), 
. - -

3.07(1H,dd), .4.13(2H,q,)·; 4.33(1H,t,C3 -H), 6.01 (1H,s,Cs-H) 

C 2 H s 186-187 C2 a H2 4 Cl2 N204 64.25 4.62 5.35 

(4.69) (5. 39) . (64.02) , 

.J:'o 

.J:'o 

I 
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Table3 

Compd. Rs R2· 

No. 

9 -C2H11 C2H11 

10 -0 C2Hs 

11 -CH/() C2H5 

/ 

m.p. Formula Elemental Analysis {Found) 
.. 

(°C) c H N 

119-120 C21H21Cl2NO.,. 59.73 5.01 3.32 
. (59,60) (4. 95) (3. 35) 

-
oil CuHuC1 2NO.,. 'H-NMR(CDC1 3 ) o : 1. 25 (3H, 

· both t,CH2CH:i) '· 1.5-2.4(8H,m), 
2.78,3.05(2~d), 4.15(211,m), 4.31(1H,dd,C3-H), 4.6~ 

. (lH,t), 6.01(1H,s,C5-H), 6.50(1H,d,C8-H), 7.2-7.6(6H,m) 

oil C2~H2 1 Cl2NOs 1H-NMR(CDC1 3 ) o : 1. 24(3H, 

·~ · t,CH3 ), 2.82,3. 10(2H, both 

.dd), 4. 14(2H,q,CH2CH3 ), 4.46(1H,dd,C3-H), 4.85,5.5 

(2H~), 5.93(1H,s,C5-H),6.2-6.5(3H,m), 7.2-7.7(7H,~) 

:: 

~ 
VI 
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Table4 

Coinpd. Ra Rz 

No. -

12 rCH2-CH=C(CH3)2f C2H5 

I 

l3 
1-CH2-C'CCH3 )=CH2i C2Hs 

l 
14 

-CH 2 -CH~CH 2 J C2Hs 

-CH 2-C:CH I C2H5 

15. 

-cn 2 c11, en a Calls 
16 

/ 

-
m.p. Formula 1Elemental Analysis (Found) .. 

C°C) C H N 

oil 'H-NMR(CDC1 3 ) o: 1.25(3H, 
C2 ,H~ sCl 2NO, 

t,CH3 ), 1.65(6H,d,CH3 X2 ),. 
2. 8, 3. 8(211, both dd), 4. 05-4. 3(311, m), 4. 42(111, dd)4. 9- 5. 4 1 

(2H,m), 6.0(1H,s,C5 -H), 6.49(1H,d), 7.2-7.7(6H,m) 
.. . 

oil I CuHuCl2NO, 1 H~NMR(CDC1 3 ) o: 1.25(3H, 

~ t,CH3 ), 1.82(3H,s,CH3 ), 

2.80,3.13(2H, .dd), 4.13(2H,q,CH2CH3), 4.40,4.67(2H, _.. -
both d). 4. 53(111, dd, Cs-H), 4. 97(211, m), 6. 05(111, s), 6. 5 (1~, d), 

7 .2-7 .8(6H,m) .. 

126-127 I C22H21 Cl2NO, 60.84 4.87 3.23 

(60.91) (4.90) (3.06) 

C22H18Cl 2NO, j 1H-NMR(CDCla)o: 1.25l3H,
1
• 

~ t,CH3 ) ,2.82,3.08(2H,- Cid) •I 
oil 

4.14C2H.q,CH,cH9), 4.47C1H,dd,c~-H), 4.55,4.95(2H, I 
both dd), 6. 10(1H, s, C5-H), 6. 53(111,-.d), 7. 3-7. 75(711. m). . ·. 

oil C22ll2sC42NO,. 

I I 

1H-NMR(CDC1 3) 8 : 0. 97 

(311, t, CHs), 1. 25(311. t), 

1. 5-1. 9(211, m), 2. 78, 3. 07(211, both dd), 3. 53(111, m), 4.13(211. dq), 

4. 4(211, m), 6. 03(111, s), 6. 50(111, d), 7. 2-7. 8(61f, m) 

.r:-
0' 



5 

- 47 -

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 

Comp~~ 

No. 
R, n, Formula J Elemental Anal_ysis (Found) 

c 1-1 N 
m.p. 

C°C) 

1 -(CH,)aCHa CiHli 80-81 CuH:t1CltNo., 63.42 6.35· 2.84 
(63.58) (6.58) (2.79) 

oil f C,3HuClaN01 I 'H-NMR<Cifl 11 ) o: 0.92, 
1.03(61~,CH,s), 1.25(311, 

. I ~!l!J. 
2. f-CHaCH(CHa) z r C,Hs I t,CHu)' 1.98{1H,m), 2.8,3.06(2H,1"-dd)' 3.45{1H,dd) I 

3 

. 4. 

4.13(2H,q), 4.2-4.5(2H,m), 6.14(1H,s,C6-H), 6.51(1H,d) 

7.2-7.8(6H,m) 
... ·A--.----"''------·· ··-- .,,... C-.

2
-
5
-H

2
-

8
-Cl-

2
-NO-, ...... , ...... ,-H--N-M-R-(C_DC_t 1-s-) _o_: _0-.8-5-, -ti 

. 0.89(6H~CH3 ) 1 1.25(3H, -CH 2CH(C2Hs)2 C2Hs 
oil 

-CH2C(CH3)3 C2Hs 

t,CH3 ), 1.2-1.7(4H,m), 2.8,3.05(2~dd), 4.14(2H,q, 

CH 2CH3), 3.45(1H,dd), 4.45(2H,mf, 

6.Sl(lH,d), 7.2-7.8(6H,m) 

101.-102 I Ci,HnCl2NO, 

6.11 (lH,s,Cs-H), 

3.02 
(2.99} 

62.07 5.86 

(62.36) (5.87) 
--~--·- -·1·-·---i- 1-------· -- · I 

5 ~(CH2) 2CH(CHa) al CzHs 

a ---

oil CuHnC1 2NO, I 1 Jt:.NMRC~fhl 3 ) o: 0.91, 

0.92(6H~.CH3 ), 1.25(3H, 
,both1 

t,CHa), 1.4-1.8(3H,m), 2. 79,3.06(2H~d) 1 3.55(1H, 

m) 1 1 •• 0S-4.6(4H 1m), 6.01 (1H,s,C5-H), 6.51 (lH,d), 

7.2-7.8(6H,m) 

~ 
00 
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Table 6 

Compd. H. I Ri 
No •. 

... ··-

6 -CH(C 2Hs), CiHs 

.7 . -(Cll2) aCHa Cills 

/ 

m.p. Formula Elemental Analysis (Found) 

("C) c H N 
oil CuHnCliNO~ 1H-NMR(CDCl:J) o: 0.98, 

~ l.04C6H, t,CH3 ) 1 1.24(311, 

~ t), 1.6-2.1(4H,m), 2.76,3.1(2, ad), 4.13,(2H,q, 

~~!CHa), 4.2-4.4(2H,m), 6.09(111,s,C~-H), 6.Sl(lH,d) 

7.2-7.8(6H,m) 

oil CuHuCl2N04 1H-NMR(CDC1 8 ) 8 : 0. 91(3H, t)_, 

1.25(3H,t), 1.3-1.8(41Lm), 

2. 78, 3. 06(211, both dd), 3. 45-3. 63(111, m), 4. 13(211, dq), 

4.35-4.55(2U,m),6.03(1H,s),6.51(111,d),7.2-7.75 

(6H,m) 

·~ 

.s:-­
\0 
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In Table 7 through Table 12, physicochemical 
properties of intermediates obtained in Reference 
Example 3 and Example 1 are shown. 

. ..... 
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Table7 

R 

-c:112--Q 

OCll3 

-CH2CH2 -0 

-~•,-8 
-CU CCDa) s 

0:5c112-
N 

. H 

·' 

/ 

~ • 

I 
~ 

Cl 
Cl ~ 

I 
~ . OH 

~ - . .. 

R 
/NH 

m.p. Formula Elemental Analysis (Found) 

(·c > c H N 

oil C21H19Cl2N02 

1H-NMR{CDCls)o :3.77(3H,s,OCHa), 4.29(2H,s)", 6.08(1H,s)', 6.55-7.5(11H,m) 

119-120 C21H1eCl2NO 67.75 5. 14 3.76 

(67.83)' (5. 12) (3. 71) 

oil C24H19Cl2NO 

1H-NMR(CDC1 8 ) B: 4.73.(2H,s), 6.09(1H,s), ·6.6-8.0(14H,m)· · 

oil I C1aH11Cl2NO I ·. 

NMR (CDCla) o : 1.12(3H,d), 1.18 (3H,d), 3.6 (lH,m), 6.07 (1H,m), . 
·6.5-7.5 (7H,m) 

, 

oil · j C22H1 aCl2N20 I . . · 
1H-NMR(CDC1 3 )'o: 4.45 (2H,·s,CH2-indol) ,6.05 (1H,s), 6.5-8.2 (12H,m) 

. 

VI ..... 
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Tables 

R m.p. 

(°C) 

-(CH2)aCH3 oil 

-'-· 
-CH2CH(CH3)2 87-88 

-0 oil 

.. 

-CH2-0 
oil 

-CH2CH(C2Hs)2 oil 

··--··------.. -----
-CH2C(CH3):1 1 10-1 1 1 

-(CH2 ) 2CH(CH:1) 2 
oil 

.... :lh 

/. 

Formula Elemental Analysis (Fo~nd) 

c H N 
C20H25Cl 2 NO 1H-NMR(CDCl3} o: 0.87(3H,t,CH3 ), 1.0-1.7 

(_lOH,m), 2.8-3.1(2H,m), 6.1-7.7(8H,m) 

C, 1H, aCl 2 NO 62.97 5.91 4.32 

(62.97) {6.05) (4. '•'•) 

CuH1aCl 2NO I H-NMR (CDCl 3) 0 : 1.2-2.2(8H,m), 3.75(1H,m), 

6.05(1H,s), 6.5-7.5(7H,m) 

C,aH1sCl2N02 1H-NMR(CDC1 3 ) o: 3.7(2H,m), 5.9-6.2(3H,m), 

. 6. 8-7. 5 (8H,m) 

C, a Hz 3Cl 2NO 'H-NMR(CDCls) ·o: 0.7-1.6(10H,m), 2.97(2H, 

d), 6.11(1Hrs), 6.6(1H,d), 6.9-7.5(6H,m) 
-··--- ---

C, aH2 ,Cl2NO 63.91 6.26 4.14 

(64. 12) (6. 30) (4.31) 

1H-NMR(CDC13) o : 0.90,0.93(6~,CHa), 

Ci 0H2 ,Cl2NO 1.4-1.8(3H,m), 3.09(2H,t), ~.12(1H,s), 
• 

6.60(1H,d), 6.90(1H,d), 7.1-7.S(Sll,m) 

VI 
N 
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Table 9 

R p.m. 
(°C) 

-CH2CH=C(CH3)2 oil 

-CH2C(CH3)=CH2 oil 

-CH(C2Hs) 2 oil 

---·· . oil -CH2-CH=CH2 

-CH 2C:CH oil 

-Cll2Cll2Clla oil 

-(CH2hCih oil 

Formula 

C18HuCl 2NO 

C..,H 1 .,Cl 2NO 

C1 aHa ,Cl 2NO 

C18HuCl 2NO 

C 1aH13Cl 2 NO 

C18H11ChNO 

C11H19Cl2NO 

/,· 

Elemental Analysis(Found) 
c H N 

111-NMR(CDCl a) o : 1. 66, 1. 73. ( 611, both s, Clf 3), 

3. 66(211. d), 6. 01(111, s), 6. 59(111, d), 8. 22(111, d), 

7. 1-7. 5(611. m) 
1H-NMR(CDC1 3 ) o: 1. 72(3H,s,CHs), 
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) 
1H-NMR{CDC1 3 ) o : 0.75(3H,t,CH3), 
0.88(3H, t,CH3), 1.1-1. 7(4H,m), 3.2(111,m), 
6.1(1H,s), 6.5-7.5(7H,m) 
I H-NMR (CDC! 3) 0 : 3.8(2H,m), 5.1-6.0(3H,m) 
6.16(1H,s), 6.55-7.5(7H,m), 6.82(1H,d) 
1H-NMR(CDC1 3 ) o: 3.95(2H,d), 6.14(1H,s), 
6.73(1H,d), 6.~ilH,d), 7.1-7.6(6H,m) 
1H-NMR(CDCla) o : 0. 95(311, t), 1. 65(211. m), 

3.06(2H, t),6. 12(1Its),6.55-7.5(711,m) 

111-NMR(CDCla) a : 0. 92(311, t), 1. 2-1. 7(411, m), 

3.~7(2H.t),6.10(1H,s),6.59(1Itd),6.87(11Ld), 

7.1-7. 5(511, m) 
. ,• 

VI 
w 



; ---- .... ----"' -en 
~; 
~(II ---- ..... 
iiiiiiiiiiii :::i:: 
-"' -"' =o; 
===8 
-r.i-

---::r; 
---"O ---p 
-o . (II 

Q.. 

Table 10 

R1 

-cn2-p 
O~Hl 

-cn2-Q-ocH3 

-cn2cH2--o 
I 

/,· 

~ 

I 
u ·c1 

CL ./_ y -oH COOR2 

l~N~ 
. Rl 0 

R 2 m.p. Formula Elemental Analysis(Found) 
(DC) C H N 

-:- C 2 H s oil I C21H25Cl2N05 · 

1H-NMR(CDCla) o: 1.2(3.H,.t,CH2CHs), 3.5(3H,s,OCHa), 
. -

4.06(2H,q,CH2CHs) 1 4.68(1H,d}, 5.55(1H,d}, 6.0-7.7(14H,m) 

oil I c;-7H25Cl2N05 I· 
-C2H·s jlH-NMR(CDCls)o: 1.2(3H,t,CH2CHa); 3.76·(3H,s,OCH3 ), . --- . . 

4.05 (2H,q,CH2CHs},. 4.24 (1H,d} ,· 5.65 (:IH,d) 

6.1-7.6 (14H,m) 

-c 2 H 5 I oil ., nC-2 7 ~2 5 Cl 2 N04 I 
. .. 

1H-NMR(CDCls) o: 1.·1-1.4'CJH,m), 2.7-4.7(6H,m) ,· 6.0-7.7(15H,m) 

VI 
.p. 
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Table 11 

R1 

-c•,-8 
Q-§CJ12-

N 
If 

- C2H5 

-(CH 2 )aCHa 

-CH 2CH(CHa)2 

-0 
/(J -CH2 o 

R2 p.m. 

C°C) 

- C2H11 oil 

- C2H5 oil 

· - C2fh oil 

·- C 2Hs oil 

-Ctl-Is . 136-138 

-C2I·ls 192-194 

- C2Hs oil 

.,·· 

Formula 

CaoH25Cl 2N04 

C28HuCl 2N20. 

Cz 1 H2 ,Cl 2 NO.a. 

C20H31 Cl 2NO.a. 

C23HuCl 2~0, 

C2 ,H2 5Cl.2 NO.a. 

CuH2 1Cl2NOs 

Elemental Analysis(Found) 

c H N 
1H-NMR(CDC1 3 ) o: 1.13(3H,t,CH2CH3) 

4.1(2H,q,CH2CH3), 5.02(1H,d), 

5. 9-8. 2 ( 18H, m) 
1H-NMR(CDC1 3 ) o : 1.1-1.4(3H,m), 

3.9-4.3(2H,m), 4.6-5.8(2H,m), 

6.0-8.4(1 SH,m) 

. 1 H-NMR (CDC13) o : 0. 9-1. 5(6H,m), 
3.5-4.5(4H,m), 6.0-7.9(10H,m) 
'H-NMR(CDC13) o: 0.85(3H,t,CH:1), 
0.95~1.7(13H,m), 2.7-4.5(4H,rn) 
6.0-7.7(10H,m) 

61.34 5.59 3. 11 

(61. 26) (5.71) (3.06) 

62.34 s.1.s 3.03 

(62.05) . (5.50) (3.07) 
1H-NMR(CDC1 3) ts: 1. 27 (3H,m,CH3), 

3.6(1H,m), 4.15(2H,m,CH2), 5.35(1H, 
m), 5.9-8.0(13H,m) 

VI 
VI 
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Table 12 

R1 

-CH 2CH(C 2H5 ) 2 

-CH2C(CH3)3 

·-· 
-(CH1)2CH(CH3)2 

-CH2-CH=C(CH3) 2 

-CH2-C(CH3 )=CH2 

-CH(C2Hb)1 I 

i 
...... 

-CH 2-CH=CH2 

-CH2-C:CH 

-Clf 2Cll2Clla 

-(Cll2),CH, 

R2 p, m. 
(°C ) 

-C2Hs oil 

-C2Hs oil 

-C2Hs oil 

-C2lls oil 

-C2lls oil 

-C2Hs oil 

-C2lls oil 

-C2 lls . 132-

133 

-C2Hs oil 

-C2lls oil 

/,' 

Formula 

CuH28Cl 2NO.., 

C2 "'H2 .,Cl 2N04 

CuH2,,Cl 2 N04 

Ca ..,Ha sCl 2 NO.., 

C23HuC12NO, 

I CuHZ'ICl 2N04 
I 

C22 H2 1Cl 2N04 

C12HuCl 2NO, 

C22lluClzN04 

Cull25ClzN04 

Elemental Analysis(Found) 

c H N 
1H-NMR(CDC1 3) o: 0. 6-1. 7 ( 14H, m) , 
2.7-4.6(4H,m), 5.9-7.7(10H,m) 
'H-NMR(CDC1 3) o: 0. 7-.1.4(12H,m), 
2.8-4.6(4H,m), 6.1-7.7(10H,m) 
1H-NMR(CDC1 3) o: 0. 6-1 • 7 ( 12H, ·m) , 
2 . 6-4·. 6 ( 41{, m) , 5 • 9-7 . 7 ( lOH, m) 
I H-NMR(CDCl3) 0 : 1.1-1.9(9H,m), 
3.9-4.9(4H,m), 6.0-7.7(11H,m) 

... 
1.25(3H,m), 1. 75 (3H,m), 'H-NMR(CDCl3) o: 

3.0-5.2(6H,m), 5.9-7.9 (JOH,m) 
1H-NMR(CDC1:1) o: Q • 7-2 • 1 ( J 3}[ t m) t 

4.0-4.4(3H,m), 6.0-7.5(10H,m) 
'H-NMR(CDCl3) o: 1 . 15-1 . 4 ( 3H, m, 
CH3), 3.1-6.0(7H,m), 6.1-7.7(10H,m) 

61.12 4.43 3.24 
(61.02) (4.67) (3.13) 

111-NMR(CDCls) 8 : 0. 77. 0. 86(311, both d), 1. 22, 1. 24 
(311,both t), 1.4-1.9(2H.m).2.6-4.5(41Lm),6.0-7.6 

(1011, m) 
1H-NMR(CDCl3) 0 : Q. 7-1. 9(1011, m), 2. 6-4. 5(411. m), 

" 5. 9-7. 7(1011, m) -

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

In a mixture of 10 ml of methanol and 4 ml of 
5 water was suspended 0.5 g of ethyl ester of 3,5-trans-

7-chloro-5-(2-chlorophenyl)-1-methyl-1,2,3,5-
tetrahydro-2-oxo-4,1-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 

10 reaction mixture was concentrated under reduced 
pressure, to which was added water, followe~-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 

15 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)-1-methyl- . 
1,2,3,5-tetrahydro-2-oxo-4,1-benzoxazepine-3-acetic 

20 acid as crystals, m.p. 211-213°C. 
Elemental Analysis for C18H15Cl2N04 : 

Calcd.: C 56.86; H 3.98; N 3.68 
Found : C 56.86; H 4.24; N 3.53 

Reference Example 5 
25 By substantially the same procedure as in 

Reference Example 4, compounds shown in Table 13 
through Table 15 were obtained. 

-·~------
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Table 13 

Compd. 

No. 

1 

2 

3 

R I m.p. 
( oc) 

-CH2-0 

175-178 

-CH2-p 
213-214 

OCH3 

.:.c112~DCllJ 
165-167 

.. 

/ 

Cl 
·o 

c1 ~· .. ···"\cooH I . . 
N 

/ 0 R 

Formula Elemental Analysis (Found) 

c H N 

C24.H1 9Cl2N04 63. 17 4.20 3.07 

(63.18) (4. 24) (3.23) 

. C2 s H2 i Cl 2 NOs 61.74. 4.35 2.88 

(61.55) (4.55) (2;79) 

· C25 H2 1 Cl2 NO:; 61.74 4.35 2.88 
.. 

I (6, • 4 9): (4.47) (2.84) 

VI 
00 
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Table 14 

Compd. No. R p. m. 
("C ) 

-Cll2Cll2-0 

212-214 

4 

5 -c•,-8 243-244 

6 
-c112-Q 241-242 

7 
208-209 

- CH (CH3} 2 

/ 

Formula 

Cz5Hz1Cl2N04 

C2aH21Cl2N04 

C2tH2aCl2N04 

C2 o H1 9 Cl2 N0-4 

Elemental Analysis (Found) 

c 
63.84 

(63. 94) 

66.41 

(66.27) 

62.34 . 
(62.27) 

58.84 

(58.78) 

. .. 

H N 
4.50 2.98 

(4.71) (3. 17) 

4.18 2.77 

(4.05) (2.65) 

5.45 3.03 

(5.45) (3.02) 

4.69 3.43 

(4.83) (3.38) 

UI 

"° 
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Table 15 

Com pd. 

No. 

8 

9 

1 0 

1 1 

1 2 

1 3 

1 4 

. 15 

R 

-Calls 

-0 
-crtz-0 

-CH 2-CH=C(CH3 ) 2 

-CH2-C(Cll:1)=Cll2 

-CH 2-CH=CH 2 

-CH2-C.:CH 

-CH2CH2Clls 

:.-;·_ 
':-:., 

p. m. 
("C) 

215-

216 

224-

225 

190-

191 

154-

155 

241-

242 

199-

200 

184-

185 

189-

190 

/ 

Formula 

C1 sH,,,Cl2N04 

C22H2 1Cl 2NO.c. 

I C22H,,,Cl2N05 

C22H2 ,Cl 2NO.i 

C21H19Cl 2NO, 

C20H 1 .,C~ 2 NO.c. . 

C20H1 5Cl 2NO, 

C20ll 19ClzN04 . 

Elemental Analysis(Found) 

C H N 

57.88 4.35 3.55 

(57.67) (4.27) (3.54) 

60.84 4.87 3.22 

(60.64) (4.94) (3.32) 

59.21 3.84 3.14 

(58, 99) (3. 78) (3. 10) 

60.84 4.87 3.22 

(60.54) (5.15) (3.31) 

----i 

60.01 4.56 3.33 

(59.76) (4.73) (3.22) 

59.13 4.22 3.45 

(58.88) (4.30) (3.58) 

59.42 3.74 3.46 

(59.18) (3. 75) (3. 23) 

58.84 4.69 3.43 

(58.·78 . 4. 95 3. 60) . . 

Q'\ 
o 
I 
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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 1 6 

Compd .. R 

No. 

1 -(Cll2)aCll3 

2 -ClhCll(CH3)2 

3 -CH2CH(C2Hs)2 

4 -CH2-C(CH11)11 

5 -(Cflz) 2CH(Clls) 2 

6 -Cll(C2lls)2 

7 -(Cflt) s Clls 

/ 

COOR 

p. m. Formula 

(°C) 

188- CuH 21Cl 2NO" 

189 

220- C21 H21 Cl 2 NO.i. 

221 

188-. C23H25Cl 2NO.,. · 

189 

247- . Ca 2H23Cl 2NO ... 

248 

166- C22H2aCl2NO" 

. 167 

220- C22H2 3 Cl 2NO.,. 

221 

195- C21H21P2N04 

196 

Elemental Analysis(Found) 

c H N 

62.07 5.86 3.02 

(62.21) (5.83) (3.00) 

59.73 5.01 3.32 

(59.98) (5.24) (3.14) 

61. 34 5.60 3.11 

(61.39) (5. 74) (2.99) 

60.56 5.31 3.21 

(60.55) (5.47) (3. 11) 

60.56 5.31 3.21 

(60;:40) (5.49) (3.22) 

60.56 5. 31 3.21 

(60. 45) (5. 29) (3. 20) 

59. 73 5.01 3.32 

(59.68 4. 97 3.54) 

C1'I 
N 
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Reference Example 6 
.Trans-1-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-
5 chloro-5-phenyl-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepine-3-acetic acid disclosed in JPA 857(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- · 

10 oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetic acid 
as a white powdery product. 
Example 3 

. . . . 
-Ethyl ester of trans-1-isobutyl-2-oxo-5-(o-tolyl)-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetic acid 

15 (1) 2-Isobutylamino-a.-(o-tolyl)benzyl alcohbl 

20· 

Using 2-amino-a.-(o-to_+yl)benzyl ~lcohol (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. 

IRv::~tcm-l : 3400(0H); ·1720, 1655, 1630(C=O,C=C) 
1H-NMR(CDC13 ) S : 0.7-1.1(6H,m), 1.21(3H,t,J=7.0Hz), 
1.5-2.0(lH,m), 2.29(3H,s), 2.0-2.3 and 2.9-3.l(lH, each 
m), 3.9-4.5(3H,m), s~9-6.4(2H,m), 6.6-6.9(1H,m), 6.95-

25 7.9(8H,m) 
(2) Ethyl ester of 3-(N-[2-(a.-hydroxy-2-
methylbenzyl)phenyl-N-isobutyl]carbamoyl]acrylic acid 

In substantially the same manner as in Reference 
Example 2 (2), 2-isobutylamino-a.-(o-tolyl)benzyl 

30 al~ohol (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-(a.-hydroxy-2~ 
methylbenzyl)phenyl-N- isobutyl]carbamoyl]acrylic acid 
(3.1 g) as an oily product. 

35 IRv::~tcm-l : 3400(0H); 1720, 1655, 1630(C=C, C=O~ 
1H-NMR spectrum (200MHz, CDC13 ) S : 0.7-l.1(6H,m), 

. ·"' .. 
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1.21(3H,t,J=7.0Hz), 1.5-2.0(lH,m), 2.29(3H,s), 2.0-2.3 
and 2.9-3.l(lH, each m), 3.9-4.5(3H,m), 5.9-6.4(2H,m), 
6.6-6.9(1H,m), 6.95-7.9(BH,m) 
(3) Ethyl ester of trans-l-isobutyl-2-oxo-5-(o-tolyl)-

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

10 crystallized from water-ethanol to give ethyl ester of 
trans-l-isobutyl-2-oxo-5-(o-toluyl)-1,2,3,S~~etrahydro-

4, l-benzoxazepine-3-acetic acid (2,41 g) as prisms, 
88°C - 90°C. . 

15 

IRvKBrcm-l : 1730, 1670(C=O) max . 
Elemental Analysis for C24H29N04 : 

Calcd.: c 72.89; H 7.39; N 3.5~ 
Found : C 73.18; H 7.25; N 3.54 

Example 4 
By substantially the same synthetic procedure as 

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



Table 17 

I 
Com pd, x y 

>--l No. _::r -· "' 
~ I 1 H Cl 
g 

I -~· 
~ 
~ . . t::I 2 (7)-CH3 Cl 

=-·R ---::s 
I 

~ ----.g 
~6' 
----0 

a c.. I 

3 I (7)-Cl I F 

-

,. 

.,,,..__o 

H~~cooc,H, 

r-1 0 

p, m. Formula 

('t) . 
99-100 C23H2aClNO, 

Elemental Analysis(Found) . 

c H N 

66.42 6.30 3.37 

(66.20) (6.57) (3.42) 

oil CuH28ClNO, 1H-NMR(CDClia) o: 0.'92, 
. ~ 

. bot 
· l.03(6H, .d,~ .1.25(3H, 

t,CH 2CH3 ), 2.19(3H,s,CH3 ), 2.8,3.03(2H, :dd), 3.45 --(lH,dd) :· 4. 13(2H,q,CH2CH:i), 4.2-4.5(2H,m), 6.16(1H, . --
s,C5 -H), 6.31 (1H 1 s'1C8 -H), 7. J-7.8(6H,m) 

I oil · I c.,H,.ClFNO, I •H-NHR~,) {I: 0.89, 
ot 

0.97(6H; ·d,CH3 ), 1.26(3H, 
. ~ ·t,Cl1 2CH3 ), 2.04(1H,m), 2.78,3.07(2}, ·. d), 3.4 

(lH,dd), 4.13(2H,q), 4.2-4.5(2H,m), 6. 13(1H, 

s,C5-H), 6.63(1H,d), ,7 .0-7. 7 (6H,m) 

I CJ\ 
V\ 
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1. Table 18 

Compd. x y 

No. 

·4 (7)-CH2CH2 
\ 

Cl 

CH2-(8) 

5 H F 

6 H OCH3 

m.p. Formula · Elemental Analysis(Found) 

Ct) c H N 
oil C20H30ClNO~ 1H-NMR(CDC1 3) o: 0. 93, 

~ 1. 04 (6 , . d) , 1. 9- 2. 2 

3H,m), 2.1-3.15(6H,m), 3.48(1H,dd), 4.0-4.5(4H,m), 

6.16(1H,s,C5-H), 6.35(1H,s,C8-H), 7.1-7.S(SH,m) 
oil C23H28FN04 

1H-NMR(CDC1 3 ) o: 0.89, 

(3H,d), 0.98{3H,d), 1.24(3H, 

t), 1.9-2.2(1H,m), 2. 78(1H,dd), 3.06(1H,dd), .3.46 

(lH,dd), 4.13(2H,q), 4.25-4.5(2H,m), 6.18(1H,s) 

6.67(1H,d), 6.9-7.75(7H,m) 
132-133 C 2~H 2 ~N05 70.05 7. 10 3.40 

(70.20) (7 .13) (3.56) 

. 
·: 

~ 
~ 
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In Table 19 through Table 22, physicochemical 
properties of intermediates are shown. 

. . . . 
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Table 19 

x 

H 

-
(4)-CH3 

(4)-Cl 

x 

y m.p. 

(°C) 

Cl oil 

.. 

Cl oil 

F oil 

.... 

/ 

I 
~ 

Al- y 

4 ~ 
OH 

s ,4- NH 

~ 
Formula Elemental Analysis (Found) 

c H N 

C1 .,H 20ClNO 1H-NMR(CDC1 3 ) o : 0.8-1. 1 (6H,m), 

.J.9(1H,m), 2.95 (2H,d), 5.29(1H, 

s.), 6.17(1H,s), 6.5-7.6(7H,m) 

c, ... H22ClNO 1H-NMR(CDC1 3 ) o : 0.8-1. 1 (6H,m), 

1.85(1H,m), 2.18(3H,s,CH3), 2. 91 

.(2H,d), 6.16(1H,s), 6.55-7.6(7H,m) 

C,.,H18ClFNO . 1H-NMR(CDC1 3 ) o: 0.8-1.1 (6H,m, 

CH3 },1.85(1H,m}, 2.89(2H,d,NHCH2)1 . . 
6.05(1H,s), 6.S7(1H,d), 6.9-7.5 

. ,. (6~·, m) 

Q\ 
O> 

I 
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Table20 

x y m.p. 

<·c) 
(4)-CH 2CH 2 Cl oil · 

I 
CH 2-(S) 

H F oil 

H OCH a oil 

-~ ... 

/ 

Formula ·• 

C20HuClNO 

C1 7H 20FNO 

C11HuN02 

.' 

Elemental Analysis (Found) 

c H N 

'H-NHR(CDC1 3 ) o: 0.8-1.1 {6H,m), 

1.7-2.1(3H,m), 2.6-3.0(6H,m), 

6.17(1H,s), 6.62(1H,s), 6.68(1H, 

sl, 7.2-7.6{4H,m) 
1H-NMR(CDC1 3 ) 8: · 0.95(6H,d, 

J=6.8.Hz) 1 1.8-2.l(lH;m), 2.93(2ll, 

d,J=6.6Uz), 6.11{1H,s), 6.55-6.75 

(2H,m), 6.9-7.5(6H,m) 
1H-NMR(CDC1 3 ) o: 0.94(6H,d, 

J=6.6Hz), 1. 75-2.0S(lH,m), 2. 94 

·c2H,d), 3.86(3H,s), 6.02(1H,s), 

6. 5-6. 15 (2H,m), 6. 85-7. O(JH,m), 

7 .1-7.4(3H,m) :: 

0\ 

'° 
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Table21 

x y 

4 

x 5 

m.p. 

(oC) 

/ 

I/ ' 
Q y 

~ -OH COOCz Hs 

~N~ 
,_J 0 

Formula Elemental Analysis (Found) 

C H N 
.. -.&.lool- • .• -- I = ·1 .... ..._, . , • ·t---w-··· I ' • = •• ==. -· •. ·= 

I-I Cl 

(4)-CH3 Cl 

(4)-Cl F 

oil I C2 aH2 oClN04 
1H-NMR(CDC1 3 ) o: 0. 7-1.4(9H,m), 

oil 

oil 

t.9(1H,m),, 2.6-4.5(4H,m), 6.1-7.7 

(1 lH,m) 

CuHuClN04 I. 1H-NHR(CDC1 3 ) o: 0. 7-1.4(9H,m), 

1.8~~.2(5H,m), 4.0-4.5(3H,m), 

6. 0-7. 6 (1 OH,m) 

C23H25ClFNO~ I 1H-NMR(CDC1 3 ) o: Q. 7-1.4(9H,m), .. 
1.85(1H,m), 2.5-4.4(4H,m), 5.9-

7.9(10H,m) 

..... 
0 

I 
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Table22 

x y 

(4)-CH2CH2 
I' 

Cl 

CH 2-(5) 

H F 

H OCH3 

/,· 

m.p. Formula 

(°C) 

oil C2sH30ClNO" 

oil CuH18FNO"' 

oil CuHuN05 
~ 

Elemental Analysis (Found) 

c H N 
'H-NMR(CDC1 3 ) o: 0. 7-1. 4(9H,m), 
J.8-2.3(3H,m), 2.7-3.2(5H,m), 
4.0-4.5(3H,m), 5.95-7.7(9H,m), 
1H-NMR(CDC1 3 ) o: 0.75-1.15(6H,m), 
1. 20(3H, t,J=7.OHz),1.5-2.1 (lH,m), 
2.6-2.8,2 •. 95-3. lS(lH~, 4.0-

.4.5(3H,m), 6.0-6.5(2H,m), 6.7-
7 .8(9H,m) 
1H-NMR(CDC1 3 ) o: 0. 7-1. l (6H,m), 
J .20(3H, t.J=7 .1Hz), l. 7-2.0(lH,m), 
2.5-3.2(2H,m), 3.74 1 3.78(3H 1 . s), 
4.0-4.45(3H,m), 6.0-6.5(2H,m), 
6.7-7.85(9H,m). 

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

In substantially the same manner as in Reference 
5 Example 4, ethyl ester of trans-l-isobutyl-2-oxo-5-(o­

tolyl)-l,2, 3 ,5- tetrahydro-4,1-benzoxazepine-3-acetic 
acid (2.0 g) obtained in Example 3 was subjected to 
hydrolysis to give trans-1-isobutyl-2-oxo-5-(o-tolyl)-. 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid 

10 (1.23 g) as prisms, m.p. 192°C - 195°C. 

15 

IRvKarcm-1 : 1735, 1650(C=O) max 
Elemental Analysis for C22H25N04 : 

Calcd.: C 71.91; H 6.66; 
Found : c 71.86; H 6.78; 

Example 6 

N 3.81 
N 3.80 

.. . . 

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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Table23 

x 

H 

------
(7)-CH3 

(7)-Cl 

(7)-CH2CH2 
I 
CH2-(8) 

H 

H 

7 
x 8 

: 

: .. Y m.p. 

(°C) 

Cl 192-19~ 

Cl 166-J6'j 

F 153-15~ 

Cl 170-171 

fi' 185-187 

OCll3 21.3-21.~ 

/ 

y ~ y •. 

~ 0 

~ N--{,,.."coou 
)-1 0 . 

Formula Elemental Analysis (Found) 

c H N 

C2 1H22ClNO.,. 65.03 5.72 3.61 

(64. 73) (5. 63) (3.76) -
C22HuClNO.,. 65.75 6.02 3.49 

(65.78) (6.02) (3.72) 

C2 ,H2 1ClFNO.,. 62. 15 5.22 . 3.45 

(62.17) (5. 19) (3.50) 
C24H28ClN04 •. 66.66 6.18 3.24 

(66.61) (6. 27) (3.12) 

C2 1H22FN04 67.91 :5. 97 3.71 
(67. 93) (6.01) (3.65) 

C22H2bNOi; 68.91 6.57 3.65 

(68.89) (6.60) (3. 74) 

""'"' "" I 
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i11iiU1i11ilii 
Example 7 

Trans-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo-
1, 2, 3, 5-tetrahydro-4, l-benzoxazepine-3-acetic acid 
pivaloyloxyrnethyl ester 

5 In N,N-dimethylformamide (10 ml) was dissolved 
trans- ~~chloro-5-(2-chlorophenyl)-l-isobutyl-2-oxo-

1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetic acid co.s· 
g) obtained in Example 2. To the solution were added 
pivaloyloxymethyl chloride (0.43 ml), N,N-diisobutyl 

10 ethylamine (0.52 ml) and KI (0.2 g). The mixture was 
stirred at ·room temperature overnight. To ~he reaction 
mixture were added water (100 ml.)- and ethyl acetate 
(100 ml), followed by extraction. The ethyl acetate 
layer was washed with an aqueous solution of potassium 

15 

20 

. . 
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 
chromatography (hexane : ethyl acetate = 10:1 to 5:1) 
to afford trans~7-chloro-5-(2-chlorophenyl)-l-isobutyl­
.2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetic 
acid pivaloyloxy.methyl ester (0.55 g). 

IRv:::tcm-l : 1750, 16·7S(C=O) 
25 Elemental Analysis for C27H31Cl2N06 : 

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)-l-

30 {2!4-dimethoxybenzyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-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 
35 phenyl)benzyl alcohol (5.0 g) and 2,4-dimethoxy 

benzaldehyde ( 3. 72 g) in acetic acid .. ( 50 ml) was added, 
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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 

5 acetate layer was washed with lN 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 

10 acetate = 5:1) to give 5-chloro-~-(2-chlorophenyl)-2-
(2,4-dimethoxybenzyl)aminobenzyl alcohol (7,S g) as an 
oily product. 
1H-NMR (CDC13 ) 8 : 3.78(3H,s), 3.79(3H,s), 3.65-
3.95(1H,m), 4.27(2H,s), 6.lS(lH,s), 6.35-7.SS(lOH,m) 

15 (2) Ethyl ester of 3-[N-[4-chloro-2-(2-chloro-a­
hydroxybenzyl)phenyl]-N-(2;4-dimethoxybenzyl)carbamoyl] 
acrylic acid 

20 

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 ~as 
distilled off under reduced pressure to leave ~cid 
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 

25 dissolved in methylene ch_lorid~. ( 100 ml). To the 
solution was added sodium hydrogencarbona.te (2.01 _g), 
and the mixture wa~ stirred for 30 minutes at· room 
temperature. The reaction mixture was washed with 
water and dried over anhydrous magnesium sulfate, then 

30 the solv.ent 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-chloro-a-hydroxybenzyl)­
phenyl]-N-(2,4-dimethoxybenzyl)carbamoyl]acrylic acid 

35 ethyl ester (5.5 g) as an oily product. 

IRv:::tcm-l : 3390(0H); 1720, 1610(C=O); 165S(C=C) 
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1H-NMR spectrum (200 MHz,CDC13 ) S : l.2-1.4(3H,m), 3.4-

3.9(6H,m), 3.95-4.4(3H,m), 4.45-4.75(1H,m), S.25-
S.6(1H,m), 6.0-8.05(13H,m) 
(3) Trans-7-chloro-5-(2-chlorophenyl)-1-(2,4-dimethoxy-

5 benzyl)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetic acid ethyl ester 

In ethanol (SO.ml) was dissolved 3-[N-[4-chloro-2-
(2-chloro-a-hydroxybenzyl)phenyl]-N-(2,4-
dimethoxybenzyl) carbamoyl]acrylic acid ethyl ester 

10 (5.5 g) obtained in (2). To the solution was added 
potassium carbonate (1.4 q), and the mixtur~.was 
stirred for 2 hours. To the reaction mixture were 
added water (200 ml) and ethyl acetate (300 ml). The 
mixture wap subjected to extraction. The ethyl acetate 

15 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-

20 

25 

dimethoxybenzyl)-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine-3-acetic acid ethyl ester as an oily 

·product. 

IRv:::tcm-l : 1730, 1675(C=O) 
Elemental .Analysis for C28H27Cl2N06 : 

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)-l-(2,4-
dimethoxybenzyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

30 b~nzoxazepine-3-acetic acid 
To a solution of trans-7-chloro-5-(2-

chlorophenyl)-1-(2,4-dimethoxybenzyl)-2-oxo-1,2 ,3,S­
tetrahydro-4,1-benzoxazepine-3-acetic acid ethyl ester 
(1.0 g) obtained in Reference Example 7 in methanol (20 

35 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 lN 
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 

5 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-

10 chloro-5-(2-chlorophenyl)-l-(2,4-dimethoxybenzyl)-2-

15 

oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-~~etic acid 
(0.43 q) as a powdery product. 

IRv!!~cm-l : 1715, 1670(C=O) 
Elemental Analysis for C26H23Cl2N06 : 

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-benzoxazepine-3-propionic acid 

20 (1) 2-(5-0xotetrahydrofuran-2~ 
carbonyl)aminobenzophenone 

A mixture of 4.9 q of 5-oxotetrahydrofuran-2-
carboxylic acid and 5.5 ml of thionyl chloride.was 
subjected to reflux for 2 hours. Thionyl chloride was 

. 25 then distilled off under reduced pressure to leave 5-
oxotetrahydrofuran-2-carbonyl chloride. This product 
was mixed with 5.0 q of 2-aminobenzophenone, 200 ml of 
ethyl acetate and 200 ml of a saturated aqueous 
solution of sodium hydrogencarbonate, which was stirred 

30 for 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 chrqmatography (eluent, 

35 hexane : ethyl acetate = 2:1) to give 2-(5-
oxotetrahydrofuran-2-carbonyl)aminobenzophenone (6.5 g) 
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as needles, m.p. 100°C - 102°C. 

IRv!!~cm-l : 3300(NH), 1790, 1690, 1640(C=O) 
Elemental Analysis for C18H15N04 : 

Calcd.: C 69.89; H 4.88; N 4.53 
5 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-oxotetrahydrofu~an-2-

10 carbonyl)aminobenzophenone obtained in (1). To the 
solution were added 1.73 ml of benzyl bromide, 2.67 g 

of potassium. carbonate and 0.1 g of tetrabutyl ammonium 
iodide. The mixture was stirred overnight at room 
temperature. The reaction mixture was subjected to 

15 extraction with a mixture of 200 ml of ethyl acetate 
and 100 ml of water. The ·ethyl acetate layer was 
washed with O.lN hydrochloric acid and an aqueous 
solution of sodium hydrogencarbonate, which was then 
dried over anhydrous magnesium sulfate. The solvent 

20 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-

25 oxotetrahydrofuran-2-carbonyl)] aminobenzophenone (3.71 
g) as needles, m.p. 142-143°C. 

IRv!!~cm-l : 1780, 1660, 1650(C=O) 
Elemental Analysis for 

Calcd.: C 75.17; 
C2sH21N04 : 

H 5.30; N 3.51 
30 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-(S-oxotetrahydrofuran-2-

35 carbonyl)]aminobenzophenone obtained in (2). To the 
·solution was added 0.2 ml of cone. 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 
unde~ 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)aminobenzophenone as an oily product. 

IRv:::tcm-l : 3440(0H), 1735, 1670(C=O) 
Mass spectrum (m/e) : 445 (M+) 
1 H-NMR spectrum (200MHz,CDC13 ) S : 1.20(3H,t,J=7.2Hz), 
1. 65-2. 0 ( 2H,m), 2. 2-2. 6 ( 2H1m), 3. 65-3·~ 7 { lH, br), 
4.05(2H,q,J=7.2Hz), 4.0-4.35(1H,m), 
4.69(1H,d,J=l4.4Hz), 4.87(1H,d,J=14.4Hz), 6.9-
7.9(14H,m) 

(4) 2-[N-benzyl-N-(4-ethoxycarbonyl-2-
methanesulfonyloxy)butyryl)aminobenzophenone 

2-[N-Benzyl-N-( 4-ethoxycarbonyl-2-
hydroxy)butyryl)aminobenzophenone (2.8 g) obtained in 
(3) was dissolved in 30 ml of ethyl acetate. To the 

25 solution were added, under ice-cooling, 0.73 ml of 
methanesulfonyloxy chloride and 1.31 ml of 
triethylamine. The mixture was stirred for 2 hours at 
room temperature. The reaction mixture was then washed 
with lN HCl and an aqueous solution of sodium 

30 h~drogencarbonate, successively, which was dried over 
anhydrous magnesium s~lfate, 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 

35 of 2-[N-benzyl-N-(4-ethoxycarbonyl-2-
methanesulfonyloxy) butyryl]aminobenzophenone as an 
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oily product. 

IRvNeatcm-l : 1730, 1670(C=O) max 
Mass spectrum (m/e): 523 (M+) 
1H-NMR spectrum (200MHz,CDC13) S : l.l-1.35(3H,m), 2.0-

5 2.6(4H,m), 3.14+3.38(3H,each s), 3.9-4.7(3H,m), 
4.93(d,J=l4.2Hz)+5.53(d,J=14.8Hz)(1H), 5.05-
S.15(m)S.15-5.3(m)(lH), 7.0-7.85(14H,m) 
(5) Ethyl-cis-l-benzyl-2-oxo-5-phenyl~l,2,3,5-

tetrahydro-4,1-benzoxazepine-3-propionate and ethyl-
10 trans-l-benzyl-2-oxo-5-phenyl-1, 2, 3, 5-tetrahydro-4,,1-

15 

. -
benzoxazepine-3-propionate · · 

In 30 ml of ethanol was dissolved 3.2 g of 2-[N-
benzyl-N-(4-ethoxycarbonyl-2-methanesulfonyloxy) 
butyryl]aminobenzophenone obtained in (4). To the 
solution was added, under ice-cooling, 0.32 g of sodium 
borohydride. The reaction mixture was-stirred 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 lN HCl, which 

20 was subjected to extraction with 200 ml of ethyl 
acetate. The extract solution was washed with an 
aqueous solution of sodium hydrogencarbonate, dried 
over magnesium sulfate, then the solvent was distilled 
off under reduced pressure. The residue was purified 

25 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-1-benzyl~ 
2-oxo-5-phenyl-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
propionic acid as needles, m.p. 107°C - 108°C. 

30 IRv!:~cm-l : 1735, 1670(C=O) 
Elemental Analysis for C27H27N04 : 

Calcd.: C 75.50; H 6.34; N 3.26 
Found : C 75.21; H 6.44; N 3.27 

1H-NMR spectrum (200MHz,CDC13) s : l.21(3H,t,J=7.2Hz), 
35 2.2-2.4(2H,m), 2.55(2H,t,J=7.0Hz), 3.72(1H,d,J=l6.0Hz), 

..... ·. 
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4.10(2H,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-l,2,3,5-tetrahydro-4,1-

5 benzoxazepine-3-propionic acid as an oily product. 

IRv:::tcm-l : 1730, 1670(C=O) 
Mass _spectrum (m/e) : 429 (M+) 
1H-NMR spectrum (200MHz,CDC13 ) S : l.17(3H,t,J=7.1Hz), 

2.05-2.4(2H,m), 2.49(2H,t,J=7.0Hz), 4.06(2H,q1 J=7.1Hz), 
10 3.95-4.0S(lH,m), 4.86(1H,d,J=l4.6Hz), 5.46(1H~~), 

5.50(1H,d,J=14.6Hz), 6.53(1H,d,J=7.8Hz), 7.0-
7.45(13H,m} 

Example 9 
15 Ethyl ester of cis-l-benzyl-7-chloro-5-(.2-

chlorophenyl)-2-
-,_ oxo-1, 2, 3, 5-tetrahydro-4, l-benzoxazepine-3-propionic 

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

20 aminobenzophenone 
In substantially the same manner as in Example 8 

(1), 15 g of 2-amino-2',5-dichlorobenzophenone was 
allowed to react with 5-oxotetrahydrofuran-2-carbonyl 
chloride to afford 18.1 g of 2',5-dichloro-2-(5-

25 oxotetrahydrofuran-2-carbonyl) aminobenzophenone, m.p. 
170°C-173°C. 

30 

IRv~=~cm-l : 3250(NH), 1775, 1695, 1640(C=O) 
Elemental Analysis for C18H13Cl2N04 : 

Calcd.: C 57.16; H 3.46; N 3.70 
Found : C 57.29; H 3.55; N 3.57 

(2) 2-[N-benzyl-N-(S-oxotetrahydrofuran-2-
carbonyl) ]amino-2' ,5-dichlorobenzophenone 

In substantially the same manner as in Example 8 
(2), 20 g of 2',5-dich~oro-2-(S-oxotetrahydrofuran-2-

35 carbonyl) aminobenzophenone 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) ]amino-2' ,5-
dichlorobenzophenone as an oily product. 

"IRv:::tcm-l : 1780, 1670(C=O) 
5 1H-NMR spectrum (200MHz,CDC13 ) S :2.1-2.55(2H,m), 2.65-

3.0(2H,m), 4.0l(d,J=14.4Hz)+4.29(d,J=14.4Hz)(lH), 4.75-
4.9(1H,m), 5.29(d=l4.4Hz)+5.47(d,J=l4.4Hz}(lH), 6.6-
7.6(13H,m) 
(3} 2-[N-benzyl-N-(4-ethoxycarbonyl-2-hydroxy)butyryl] 

10 amino-2',5-dichlorobenzophenone 

15 

20 

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

IRv::~tcm-l : 1730, 1660(C=O) 
1H-NMR spectrum (200MHz,CDC13 ) ~ : l.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=l4.4Hz)+5.69(d,J=14.4Hz)(lH), 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 
25 (4), 17 q 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-

30 methanesulfonyloxy)butyryl]amino-2' ,5-
dichlorobenzophenone as an oily product. 

;Rv:::tcm-l : =1730, 1675(C=O) 
H-NMR spectrum (200MHz,CDCl3} 6 : l.l-l.35(3H,m), l.9-
2.6(4H,m), 3.17+3.32(3H,each s), 4.85-5.0(m)+S.05-

35 5.15(m)(lH), 5.45(d,J=14.4Hz)+S.72(d,J=14.4Hz)(lH), 
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6.9-7.6(12H,m) 
{5) Ethyl ester of cis-l-benzyl-7-chloro-5-(2-
chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-4,l- . 
benzoxazepine-3-propionic acid and ethyl ester of 

5 trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionic acid 

19 q of 2-[N-benzyl-N-(4-ethoxycarbonyl-2-methane 
sulfonyloxy)butyryl]amino-2',5-dichlorobenzophenone was 
subjected to substantially the same reaction as in 

10 Example 8 (5). The reaction mixture was purified by 
means of a silica gel colw:im chromatography_.~- As the 
first fraction, 3.l 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 

15 of an oily product. 

IRv::~tcm-l : 1730, 1670(C~O) 
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-tetrahyd.ro-4,l-benzoxazepine-3-propionic acid 

20 as prisms, m.p. 122 C-123°C. 

IRv::~tcm-l : 1740,1670(C=O) 
Elemental Analysis for C27H25Cl2N04 : 

Calcd.: c 65.07; H 5.06; N 2.81 
Found : C 65.30; H 5.09; N 2.81 

25 Example 10 
Ethyl ester of 7-chloro-5-(2-chlorophenyl)-l-methyl-2-
oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-propionic 
acid 
(1) 2',5-Dichloro-2-[N-methyl-N-(5-oxotetrahydrofuran-

30 2-

carbonyl) ]aminobenzophenone 
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 

35 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 

5 acetate layer was washed with water and dried over 
anhydrous magnesium sulfate, then the .. solvent ~as 
distilled off under reduced pressure. The residue was 
purified by means of a silica gel chromatography 
(eluent, hexane : ethyl acetate = 2:1 to 1:1) to afford 

10 13.S g of 2',5-dichloro-2-[N-methyl-N- .. 
(5-oxotetrahydrofuran-2-carbonyl)]aminobenzophenone as 
an oily product. 

IRv::!tcm-l : 1780,1675(C=O) 
1H-NMR spectrum (200MHz,CDC13 ) 8 : 2.1-3.0{4H,m), 

15 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) 

'· butyryl-N-methyl] aminobenzophenone 
13.S g of 2',5-dichloro-2-[N-methyl-N-(5-

oxotetrahydro furan-2-carbonyl)]aminobenzophenone was 
20 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]aminobenzophenone as an oily 
product. 

25 IRv::!tcm-1_: 1730, 1670, 1660(C=O) 
1 H-NMR spectrum (200MHz, CDC13 ) 6 : l.l-1.4(3H,m), l.5-

1.9(2H,m), 2.0-2.75(2H,m), 3.0-3.5(3H,m), 3.95-
4.5(4H,m), 7.2-7.7(7H.,) 
·c 3) 2', 5-Dichloro-2-[N-( 4-ethoxycarbonyl-2-

30 methanesulfonyloxy)butyryl-N-methyl]aminobenzophenone 
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]aminobenzophenone obtained in 

(2) was allowed to react with methanesulfonyl chloride 
35 to give 11.0 q of 2' ,S-dichloro-2-(N-(4-ethoxycarbonyl-

2-methanesulfonyloxy)butyryl-N-methyl]aminobenzophenone 
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as an oily product. 

IRv:::tcm-l : 1730, 1680(C=O) 
1 . 
H-NMR spectrum (200MHz, CDC13 ) S : l.l-l.35(3H,m), 
l.9-2.7(4H,m), 3.0-3.7(6H,m), 3.9-4.25(2H,m), 4.9-

5 S.7(1H,m), 7.3-7.75(7H~m) 
(4) Ethyl ester of 7-chloro-5-(2-chlorophenyl)-l­
methyl-2-oxo-l, 2,3,5-tetrahydro-4,1-benzoxazepine-3-
propionic acid 

11.0 g of 2',5-dichloro-?-[N-(4-ethoxycarbonyl-2-
10 methanesulfonyloxy)butyryl-N-methyl]aminobe~~ophenone 

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 

15 of ethyl ester of 7-chloro~s- (2-chlo~ophenyl)-l­

methyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
propionic acid as an oily product. 

20 

IRv::~tcm-l : 1735, 1675(C=O) 
1H-NMR spectrum (200MHz,CDC13 ) S : l.19(3H,t,J=7.2Hz), 
l.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), S.99{1H,s), 6.16{1H,s), 
6.50(1H,d,J=2.4Hz), 7.05-7.8(13H,m) 
Example 11 

25 Ethyl ester of l-benzyl-5-(4-methoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-propionic acid 
(l) 4'-Methoxy-2-(S-oxotetrahydrofuran-2-carbonyl)amino 
benzophenone 

In substantially the same manner as in Example 8 
30 (1), 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. 

35 
IRv::~tcm-1 

: 1780·, 1685, 1625 (C=O) 
l H-NMR spectrum (200MHz,CDC13 ) S : 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), ll.2(1H,br) 
(2) 2-[N-benzyl-N-(5-oxotetrahydrofuran-2-
carbonyl) ]amino-4'-methoxybenzophenone 

5 In substantially the same manner as in Example 8 

10 

15 

(2), 12 g of 4'-methoxy-2-(5-oxote~~ahydrpfuran-2-
carbonyl) aminobenzophenone obtained in (1) was allowe~ 
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. 

IRv!:~cm~l : 1775, 1660, 1645(C=O) 
Elemental Analysis for C26H23NO,: 

Calcd.: C 72.71; H 5.40; N 3.26 
Found : C 72.98; H 5.46; N 3.22 

(3) 2-[N-benzyl-N-(4-ethox~carbonyl-2-~yd.roxy)butyryl] 
amino-4'-me~hoxybenzophenone 

13.0 g of 2-[~-benzyl-N-(S-oxotetrahyd.rofuran-2-
carbonyl) ]amino-4'-methoxybenzophenone obtained in (2) 
was subjected to substantially the same reaction as in 

20 Example 8 (3) to give 10.5 g of 2-[N-benzyl-N-(4-
ethoxycarbonyl-2-hydroxy)butyryl]amino-4'­
methoxybenzophenone as an oily product. 

IRv::~t~-l : 1730, 1650(C=O) 
1H-NMR spectrum (200MHz,CDC13 ) S : l.l-l.35(3H,m), 1.7-

25 2.1(2H,m), 2.2-2.55(2H,m), 3.88(3H,s), 3.9-4.3(3H,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]amino-4'-methoxybenzophenone 

30 In substantially the same manner as in Example 8 
(4), 10.S g of 2-[N-benzyl-N-(4-ethoxycarbonyl-2-
hydroxy) 
butyryl]amino-4'-methoxybenzophenone was allowed to 
react with methanesulfonyl chloride to give 8.5 g of 2-

35 [N-benzyl-N-( 4-ethoxycarbonyl-2-
methanesulfonyloxy)butyryl]arnino-4'-methoxybenzophenone 
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as an oily product. 

IRv::~tcm-l : 1730, 1670, 1660(C=O) 
1H-NMR spectrum (200MHz,CDC13 ) S : l.l-1.3{3H,m), 2.0-

2.6(4H,m), 3.14+3.38(3H,each s), 3.89+3.91(3H,each s), 

5 3.9-4.6(3H,m), 4.9-S.65(2H,m), 6.8-7.9(13H,m) 

(5) Ethyl ester of cis-l-benzyl-S-{4-methoxyphenyl-2-

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

acid and ethyl ester of trans-1-benzyl-5-(4-. 

methoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,l-· 

10 benzoxazepine-3-propionic acid .·.· 

15 

20 

8.5 g of 2-[N-benzyl-N-(4-ethox.ycarbonyl-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 silic;a 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,S-tetrahydro-4,l-benzoxazepine-3-propionic acid 

as needles, m.p. 95-96°C. 

IRv!:~cm-l : 1730, l670(C=O) 

Elemental Analysis for C2sH29NOs: 

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 

25 trans-1-benzyl-5-(4-methoxyphenyl)-2-oxo-1,2,3,5-tetra-

hydro-4,l-benzoxaz~pine-3-propionic acid was obtained 

as an oily product. 

IRv:::tcm-l : 1730, 1670{C=O) 
1H-NMR spectrum {200MHz,CDC13 ) S : l.17(3H,t,J=7.1Hz), 

30 2.l-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 1-benzyl-2-oxo-5-phenyl-1,2,3,5-

35 tetrahydro-4,1-benzoxazepine-3-propionic acid 
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(1) 2-[N-benzyl-N-{2-chloro-4-
methoxycarbonyl)butyryl]aminobenzophenone 

i11ii1i1iUf 
A mixture of 7.6 g of 2-chloro~4-methoxycarbonyl 

valeric acid, 9.2 ml of thionyl chloride and 30 ml of 
5 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 

10 100 ml of a saturated aqueous solution of sodium 
hydrogencarbonate was stirred for 30 minute&·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. 

15 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. 

20 
IRv::~tcm-l : _1735, 1655(C=O) 
Mass spectrum {m/e) : 449 (M+) 
1H-NMR spectrum (200MH;z,CDC13 ) 8 : 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=l4.4Hz), 6.9-7.75(14H,m) 
(2) 2-[N-benzyl-N-(2-chloro-4-methoxycarbonyl)butyryl] 

25 aminodiphenyl methanol 
[Method A] In 30 ml of methanol was dissolved 1.2 g of 
2-[N-benzyl-N-( 2-chloro-4-methoxycarbonyl)butyryl]amino 
benzophenone. To the solution was added, under ice­
cooling, 0.135 g of sodium borohydride. The mixture 

30 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 lN hydrochloric acid 
to make the solution acid, which was subjected to 
extraction with 100 ml ·of ethyl acetate. The ethyl 

35 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-

5 methoxycarbonyl) butyryl]aminodiphenyl methanol. 

10 

15 

IRv:::tcm-l : 3430(0H), 1735, 1660(C=O) 
1H-NMR spectrum (200MHz,CDC13 ) S : 1.95-2.65(4H,m), 

3.2-4.4(6H,m), 5.1-5.S(lH,m), 5.75-6.lS(lH,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 aqueous 
solution of sodium hydrogencarbonate was stirred for 
one hour at room temperature. The ethyl acetate layer 

20 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 5.3 g of 2-[N-

25 benzyl-N-( 2-chloro-4-methoxycarbonyl)butyryl]amino­
diphenyl methanol as an oily product. 
(3) Methyl e~ter of cis-1-benzyl-2-oxo-5-phenyl-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-propionic acid 
and methyl ester of trans-1-benzyl-2-oxo-5-phenyl-

30 1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionic acid 
In 20 ml of tetrahydrofuran was dissolved 1.1 q of 

2-[N-benzyl-N-( 2-chloro-4-
methoxycarbonyl)butyryl]aminodiphenyl methanol. To the 
solution was added 107 mg of sodium hydride (60% in 

35 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 lN hydrochloric acid to make the solution acid, 
which was subjected to extraction with 100 ml of ethyl 
acetate. The ethyl acetate layer was washe~ with an 
aqueous solution of sodium hydrogencarbonate and dried 

S over anhydrous magnesium sulfate, then the solvent was 
d~stil~ed off under red~ceq pressu~e. The residue was 
purified by means of a silica gel column chromatography 
(eluent, hexane : ethyl acetate= 5:1). From the first 
fraction, 0.4 q of methyl ester of cis-l-benzyl-2-oxo-

10- 5-phenyl-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
propionic acid as plates, m.p. 134-136°C 

IRv~~cm-l : 1740, 1670(C=O) 
Elemental Analysis for C"H"N04 : 

Calcd.: C 75.16; H 6.06; N 3.37 
15 Found : C 74.74; H 5.97; N 3.38 

20 

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. 

IRv!:~cm-l : 1740, 1670(C=O) 
Elemental Analysis for C26H25N04 : 

Calcd.: c 75.16; H 6.06; N 3.73 
Found .: C 7 5 • 2 2; H 5 • 9 4 ; N 3 . 5 8 

Example 13 
25 Cis-l-benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro-4,l-

benzoxazepine-3-propionic acid 
In 20 ml of methanol was dissolved 0.5 q of ethyl 

ester of cis-1-benzyl-?-oxo-5-phenyl-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-propionic acid obtained 

30 in Example 8. To the solution was added 7 ml of lN 
sodium hydroxide, and the mixture was stirred for 30 
minutes at room temperature. The reaction mixture was 
acidified with 100 ml of lN hydrochloric acid, which 
was subjected to extraction with 150 ml of ethyl 

35 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 q of cis-l-benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-propionic acid as 
plates, m.p. 112-114°C. 

IRvKBrcm-l . 1710, 1670(C=O) max . 
Elemental Analysis for Cz5Hz3N04: 

Calcd.: c 74.80; H 5.77; N 3.49 
Found : c 74.52;. H 5.85; N 4.42 

Example 14 
10 T~ans-l-benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro-4,l-

15 

20 

benzoxazepine-3-propionic acid 
In substantially the same manner as in Example 13, 

1.0 q of ethyl ester of trans-1-benzyl-2-oxo-5-phenyl-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-propionic acid 
obtained in.Exam~le 8 was ~ubjected t~·hydrolysis to 
give 0.81 g of trans-1-benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-propionic acid as 
plates, m.p. 148-150°C. 

IR KBrcm.-1 . 1735, 1650(C=O) vmax . 
Elemental Analysis for C~23N04: 

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-1-benzyl-2-oxo-5-phenyl-
25 1,2,3,5-tetrahydro-4,l-benzoxazepine-3-propionic acid 

obtained in Example 12 was subjected to hydrolysis to 
give 0.86 g of trans-1-benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4, 1-benzoxazepine-3-propionic acid. 
Example 15 

30 Cis-1-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 q of ethyl ester of cis-l-benzyl-7-chloro-5-(2-
chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-4,l-

35 benzoxazepine-3-propionic acid obtained in Example 9 
was subjected to hydrolysis to give 2.9 q of cis-1-
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benzyl-7-chlo:ro-5-( 2-chlorophenyl )-2-oxo-1, 2·, 3, 5-
tetrahyd:ro-4, 1-benzoxazepine-3-propionic acid as 
prisms, m.p. 135-137°C. 

IRv!!~cm-l : 1725, 1640(C=O) 
5 Elemental Analysis fo:r C2SH21Cl2N04 : 

Calcd.: C 63.84; H 4.50; N 2.98 
Found : C 6 4 • 0 2; H 4 • 7 6 ; N 2 .. 8 8 

Example 16 
Trans-1-benzyl-7-chlo:ro-5-(2-chlorophenyl)-2-oxo-

10 l,2,3,5-tetrahydro-4,l~benzoxazepine-3-prop~9nic acid 

15 

20 

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

IRvKBrcm-l : 1730, 1640(C=O) max 
Elemental Analysis for 

Calcd ... :. C 63. 84; 
Found : C 63.99; 

Example 17 

C2.sH21Cl2N04 : 

H 4.50; N 2.98 
H 4.57; N 2.92 

7-Chloro-5-(2-chlorophenyl)-l-methyl-2-oxo-1,2,3,5-
25 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)-l­
methyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
propionic acid obtained in Example 10 was subjected to 

30 hydrolysis to give 3.7 g of 7-chloro-5-(2-
chlorophenyl)-l-methyl-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine-3-propionic acid as an oily product of 
the mixture of cis- and trans-compounds (1:1). 

IRvNaeatcm-1 : 1705, 1670(C=O) 
1 

m x . 
H-NMR spectrum (200MHz,CDC13 ) S : 2.0-2.4(4H,m), 2.45-35 
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2.7(4H,m), 3.14{3H,s), 3.50(3H,s), 4.00(1H,dd,J=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 

5 Cis-l-benzyl-5-(4-methoxyphenyl)-2-oxo-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-l-benzyl-5-(4-
methoxyphenyl)-2- oxo-l,2,3,5-tetrahydro-4,1-

10 benzoxazepine-3-propionic acid obtained in ~~ample 11 
was subjected to hydrolysis to give 1.5 g of.cis-1-
benzyl-5-(4-methoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-propionic acid as prisms, m.p. 
107°C-109°C. 

15 IRvKBrcm-1 . 1715, 1670(C=O) max . 
Elemental Analysis for C26H2.sNOs: 

Calcd.: c 72.37; H 5.84; N 3.25 
Found : c 72.26; H 5.90; N 3.10 

Example 19 
20 Trans-1-benzyl-5-(4-methoxyphenyl)-2-oxo-1,2,3,5-

tetrahyd.ro-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-5-(4-
methoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

25 benzoxazepine-3-propionic acid was subjected to 
hydrolysis to give 0.78 g of trans-l-berizyl-5-(4-
methoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-propionic acid as an oily product. 

IRv::~tcm-l : 1710, 1670(C=O) 
30 1H-NMR spectrum (200MHz,CDC13 ) 6 : 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 
S.7Hz), 4.39(1H,d,J=l4.4Hz), S.40(1H,s), 
5.49(1H,d,J=l4.4Hz), 6.57(1H,d,J=7.2Hz), 6.8-7.5(12H,m) 
Example 20. 

35 Trans-1-benzyl-3-(3-hydroxypropyl)-S-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 

5 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· 
lN hydrochloric acid and 150 ml of ethyl acetate. The 

10 · ethyl acetate layer w~s washed with an aqueous 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 

15 

20 

25 

(eluent, hexane : ethyl acetate = 2:1)" to give 0.19 g 
. . . 

of trans-1-benzyl-3-(3-hydroxypropyl}-5-phenyl-1,5-
dihydro-4, l-benzoxazepin-2(~H)-one as needles, m.p. 59-
620C. 

IRvKBrcm-1 : 1645 (C=O) max 
Elemental Analysis for 

Calcd.: C 77.49; 
Found : C 77.12; 

C2sH2sN03: 
H 6.50; 

H 6.44; 
N 3.61 
N 3.87 

Example 21 
Cis-l-benzyl-3-(3-3-hydroxypropyl)-5-phenyl~l,5-

dihydro-4,1-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,l-benzoxazepine-3-propionic acid 
obtained in Example 12 was subjected to reduction to 

30 give 0.09 g of cis-l-benzyl-3-(3-hydroxypropyl)-5-
phenyl-1,5-dihydro-4,l-bezoxazepin-2(3H)-one as 
needles, m.p. 94-95°C. 

IRvKBrc -1 . 1675, 1660(C=O) max m . 
Elemental Analysis for C2sH2sN03: 

1iilli1li~i 35 Calcd.: c 77.49; H 6.50; N 3.61 
Found : c 77.44; H 6.49; N 3.76 
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Example 22 
N-(cis-1-benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-propionyl)aminoethanol 

In 5 ml of N,N-dimethylformamide were dissolved 
5 0.3 g of cis-l-benzyl-2-oxo-5-phenyl-1,2,3,5-

tetrahydro-4,1-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 

10 triethylamine. The mixture was stirred for JO 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 lN hydrochloric acid and an aqueous 

15 

20 

25 

solution of sodium hydrogencarbonate, successively, 
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: methylene 
chloride:ethanol=5:5:l) to give 0.28 g of N-(cis-1-
benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-propionyl)aminoethanol 
as needles, m.p. ll7-119°C. 

KBr -1 IRvmaxcm : 1670, 1640(C=O) 
Elemental Analysis for C27H28N204 • 0 • 5H20: 

Calcd.: C 71.50; H 6.44; N 6.18 
Found : C 71.29; H 6.47; N 5.98 

Example 23 

--------------

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

30 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 

35 ethanolamine to give 0.20 q of N-(trans-1-benzyl-2~oxo-
5-phenyl-l,2,3,5-tetrahydro-4,1-benzoxazepine-3-
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propionyl)aminoethanol 
as plates, m.p. 125°C-127°C. 

IRv!!~cm-l : 1675, 1645(C=O) 
Elemental Analysis for C27H28N204: 

Calcd.: C 72.95; H 6.35; 
Found : C 72.70; H 6.36; 

Example 24 

N 6.30 
N 6.19 

liiili1ii1ii 1mr 

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

10 In 10 ml of N,N-dimethylformamide were .dissolved 
0.35 g of cis~l-benzyl-2-oxo-5-phenyl-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-propionic acid obtained 
in Example 13 and 0.23 q of L-tryptophane methyl ester 
hydrochloride. To the solution were added, under ice-

15 cooling, 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 

20 washed with lN hydrochloric acid and an aqueous 
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 

25 (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-4,1-benzoxazepine-3-propionyl)-L-tryptophane 
as an oily product. 

IRv:::tcm-l : 1740, 166S(C=O) 
30 1H-NMR spectrum (200MHz,CDC13 ) S : 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=l6.0Hz), 4.15-4.3(1H,m), 
4.68{1H,d,J=16.0Hz), 4.8-5.0(lH,m), 5.85(1H,s), 6.15-
6.35(1H,m), 6.9-7.6(19H,m), 8.13(1H,br) 

35 Example 25 
N-(cis-l-benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro-4,l-
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benzoxazepine-3-propionyl)-L-tryptophane 

In 10 ml of methanol was dissolved 0.5 g of methyl 

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

5 obtained in Example 24. To the solution was added 5 ml 
of lN 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 lN hydrochloric· 
acid, which was subjected to extraction with 100 ml of 

10 · ethyl acetate. The ethyl acetate layer was washed with 
water and dried over anhydrou.s magnesium surf ate. The 
solvent was then distilled off under reduced pressure 
to give 0.24 g of N-(cis-l-benzyl-2-oxo-5-phenyl-
1,2,3,5-tetrahydro-4,1- benzoxazepine-3-pr~pionyl)-L-

15 tryptophane as a powdery product. 

20 

IRv!:~cm-l : 1730, 1660(C=O) 
Elemental Analysis for C36H33N305 

Calcd.: C 73.58; H 5.66; 
Found : c 73.56; H 6.07; 

Example 26 

N 7.15 
N 6.79 

Methyl ester of N-(trans-1-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, 
25 0.2 g of trans-1-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-1-benzyl-2-oxo-5-phenyl-

30 1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionyl)-L-
tryptophane as an oily product. 

IRv=:~tcm-l : 1740,1670(C=O) 
1H-NMR spectrum (200MHz,CDC13 ) S : 2.l-2.4(4H,m), 3.15-

3.3(2H,m), 3.6-3.7(3H,m), 3.95-4.lS(lH,m), 4.8~ 
35 S.0(2H,m), S.45(1H,s), S.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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Example 27 

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

4,1-benzoxazepine-3-propionyl)-L-tryptophane 
In substantially the same manner as in Example 25, 

5 0.28 g of methyl ester of N-(trans-l-benzyl-2-oxo-5-
phenyl-1,2,3,_5-tetrahydro-4, 1-benzoxazepine-3-
propionyl )-L-tryptophane obtained in Example 26 was 
subjected to hydrolysis to give 0.24 g of N-(trans-l­
benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro-4,1-

10 

15 

benzoxazepine-3-propionyl)-L-tryptophane as a· powdery 
product. 

IRv!!~cm-1 . : 1730, 166~(C=O) 
Elemental Analysis for C36H33N305 • 0. 4~20: 

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-[trans-1-benzyl-7-chloro-5-(2-chloro­
phenyl)-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
propionyl]-L-tryptophane 

20 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 

25 hydrochloride to give 0.41 g of methyl ester of N­

[trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionyl]-L-
tryptophane as an oily product. 

IRv::~tcm-l : 1735, 1660(C=O) 
30 1H-NMR spectrum (200MHz,CDC13 ) S : 2.l-2.45(4H,m), 3.2-

3.35(2H,m), 3.64+3.66(3H,each s), 3.95-4.lS(lH,m), 

4.65-4.S(lH,m), 4.8-5.0(lH,m), 5.5-5.65{1H,m), 
S.76(1H,s), 6.0-6.2(1H,m), 6.35-6.45(1H,m), 6.9-
7.7(16H,m), 8.l6(1H,br) 

35 Example 29 

N-[trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-



.. ,., 

-------------~--·-

- 99 -

1,2,3,S-tetrahydro-4,l-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-

5 phenyl}-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
propionyl]-L-tryptophane (0."41 g) obtained in Example 
28 was subjected to hydrolysis to give 0.31 g of N­
[trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionyl]-L-

10 tryptophane as a powdery product. 

IRv!:~cm-l : 1730, 1660(C=O) 
Elemental Analysis for C36H31Cl2N30s: 

Calcd.: c 65.86; H 4.76; N 6.40 
Found : C 66.13; H 5.02; N 6.24 

15 Example 30 

20 

Ethyl ester of N~[trans-l-benzyl-7-chloro-5-(2-chloro­
phenyl)-2-oxo-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-

25 (trans-1-benzyl-7-chloro-5-(2-chloro-
phenyl)-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
propionyl]-D-tryptophane as an oily product. 

IRv::~tcm-l : 1730, 1665(C=O) 
1H-NMR spectrum (200MHz,CDC13 ) S : 1.l-l.3(3H,m), 2.1-

30 2.45(4H,m), 3.2-3.35(2H,m), 3.95-4.2(3H,m), 4.65-
4 , 8 ( lH, m) , 4 • 8-5 . 0 ( lH, m) , . 5 • 5-:- ,5 • 6 5 { lH, m) , 5 . 7 6 ( lH , s ) , 
6.0-6.2(1H,m), 6.35-6.45(1H,m), 6.9-7.7(16H,m), 
8.13(1H,br) 
Example 31 

35 N-[trans-1-benzyl-7-chloro-5-{2-chlorophenyl)-2-oxo-
1,2, 3,5-tetrahydro-4 ,l-benzoxazepine-3-propionyl]-D-
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tryptophane 
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-oxo-1,2,3,5-tetrahydro-4,1-

5 benzoxazepine-3-propionyl]-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. 

10 

15 

IRv~~cm-l : 1725, 1660(C=O) 
Elemental Analysis for C36H31Cl2N305 : 

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)-l­
methyl-2-oxo-l,2, 3,5-tetrahydro-4,1-benzoxazepine-3-
ylacetyl]-L-tryptophane 

To a mixture of 0.6 g of trans-7-chloro-5-(2-
chlorophenyl)-l-methyl-2-oxo-1,2,3,5-tetrahydro-4,l-

20 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 
phosphorocyanidate. To the resultant was then added 

25 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 organic 
layer was washed with a dilute aqueous solution of 

30 potassium hydrogensulfate, an aqueous 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 = 

35 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-
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chlorophenyl)-l-
methyl-2-oxo-l, 2,3,5-tetrahydro-4,l-benzoxazepin-3-yl 
acetyl]tryptophane of a crystalline form was obtained, 

m.p. 236°C-237°C. 
Elemental Analysis for C30H21Cl2N30s: 

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, 

of the steric isomer of the above compound was 
obtained, m.p. 159°C-160°C. 
Elemental Analysis for 

Calcd.: C 62.08; 
Found : C 61.94; 

Example 33 

C30H27ClzN30s: 
H 4.69; N 7.24 
H 4.50; N 6.96 

0.28 q 

In substantially the same manner as in Example 32, 

compounds shown in Table 24 through Table 28 were 
-,. obtained by using the compounds in Reference Ex~ple 5 

and Example 2. 
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Table24 

com pd. R, 
No. 

1 
-CH2-Q 

2 
-CH -0 2 -

3 -ca2-Q 

-
4 

-cu2-Q 

5 
-CH2-Q 

/,' 

R2 m.p. Formula Elemental Analysis (Foun 

C°C) c I-I N . ~ 

-NHCH2COOC2H& 153-15~ CuHuCl2N205 62.11 4.84 5. 17 

(62.05) (4.65) (4.98) 

~NH(CH2)2COOC2H5 130-131 C28H28Cl2N205 62.71 5.08 5.04 

(63.00) (5.03) (4.99) 

Trp·OHe 

Ct( amorphous C H Cl N O 64.10 4.93 6.23 
....•. 38 31 2 3 11 

·-·• solid 
.cH2 

·H20 (61 •. 32) (4.78) (6.07) 
I 

-NH-CH-COO_H,3. 

Trp•OMe amo~ph,p9s CaaHa,Cl2Na05 63.67 4.97 6. 19 

I solid I . . ·5/41120 (63. 94) (4.84) (5.90) 

D-Trp•OMe. amorphous C38H31 Cl 2N305 60.10 1 •• aa 6.78 

I solid. , • 1 /2C.iHo0 2 • l /2H2C ~60. 11) ( 4. 89) (6.69) 

d) 

...-
0 
N 
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Table 25 

compd. R1 
No. 

6 
-cu2-Q 

7 
-ca2-Q 

8 
-CH -0 2 -

9 
-ca2-Q 

1 0 
-ca2-Q 

Rz m. p. 

(°C) 
D-Trp•OHe amorphous 

solid 

Phe•OEt 

9 amorphous 

f H2 solid 
-NH-CH-COOC2H5 

.. 

Phe•OEt amorphous 

solid 

D-Phe•OHe amorphous 

solid 

0-Phe·OMh amorphous 

solid 

/,· 

Formula Elemental Analysis '(F'ou.nd 

c ·1-1 N 
CasH31Cl2N:10s 60.53 1 •• 84 6.83 

·1/2C,H80 2 •1/4H 20 (60.44) (11.85) (6.83) 

CasHa1Cl2N20s 66.09 5.15 4.41 

.. • 1 /4H 20 (66.10) (5.15) . (4. 17) 

C:1c;Ha2Cl:1N20s 66.09 5.15 4.41 

• 1 /1tH 20 (66.20) (5.15) (4. 17) 

CuH:t0Cl2N20s 65.65 4. 91. 4.50 

·1/4H20 {65 •. 62) (5. 17) (4.51} 

Cuff so Cl 2N 20s·· 65.65 4.94 4.50 

·1/41120 (~~· 48) (5. 22) (4. 31) 

) 

....... 
0 
1..-l 
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Table26 

. 
com pd. Ra Hi m. p, Formula Elemental Analysis (Found 

Ho. (°C) C II N 
.............. ...-...-. .... ~ .. ...,__..,. .................................... ......... - ....... .-....'l&Ul:a .................. ......... ~, ...... ~ .... ..,_..... .............................. . ..... ,,,.. .... i2.:...SNt1--.&~·-·· ............. u.au .......... 

I l 0. 16lt-165 C36ll:a 2Cl 1N20 11 66.08 . 5. 17 '·· 40 
-c112-Q I ' 

f "2 • 1 /41120 {66.18) {5.44) ( '•. 13) 
-N-Cll

2
COOEt . 

··----- ---- -···----·--···- ···- ·-· - --------
1 2 -rc"dJ amorphous C3 .,H:1 3Cl 2N3 011. 62.10 5.35 5.87 

-CH -0 Cll2 . solid· ·2.5H20 (62.32) (5.18) (5.63) 
2 -

N 
II ---- ---···-----.. ---·- --·-··--·-------· --- ··----·-. ··-------··--· -··--·-····· ·-·-----·-·-·--·----·-· 

I 3 -C2H, -NHCH2COOC 2Hli 175-176 C2:.HuCl2N20s 57.63 5.05 5.84 
(57.29) (4.9l1f" (5.90) 

··-····-··- ....... ······----· .. ·--··---·-- ...-. ·······--··-------- ·--- ______ ,.. -··--···-·--·-- -----·-···-·-·-----
I 'I -(CH 2 ) uCll11 -NJICH 1 COOC alls 160-161 C20 11:1.aCl 2N205 61.20 6. 2'• 5. 10 

(61.117) (6.23) (5.39) 
----·--··-· ·-- ··--- ---·----·-- - i------··--- -----·-----------· 

I 5 -CU2CH(CH11 ) 2 -NllCJf 2 COOC 2 Hs. 168-170 Cu Hu Cl 2N205 59. 18 5.56 . 5. 52 
(58. 97) (5.65) (5.110) 

--- -- ·- -------·-·----
1 G .-o -NUCH 2COOC 2Hi; 206-207 C20 ll20Cl 2N 20s 60.12 5.43 5.39 

(60.02) "(5.51) (5.03) 
.. ·---·--· ------ ···-·-·------

I 7 
-CH2-9 

-NIICH 2COOC 2Hr. 164-165 C2811uCl 2N20., 5~.77 4.55 5.27 

. (58. 79) {4. 71) (5. 19) 

) 

,_. 
0 .s:-
1 



~ 

-[ 
f§ 
ti> 

=!l 
iiiiiiiii ::i:: . 

~ I. 
-n I -o 

1::1 
iiiiiiiii :;.I . 

=.a I -s--n, -a\ 

Table27 

Com pd. R1 
No. 

1 8 -CH 2CH(C2Hli)2 
: 

1 9 '-CH2C(CH:i) s 

20 -(CH2)2CH(CHa).2 

2 1 -CH2-CH=C(CH:i)2 

22 f-CH 1-C(CHs)=CH2 

23 -CH (C2Hf.} 2 ; 

24 -CH 2-CH=CH2 

25 -Cll2C(Clls )a 

R2 m.p. 

("C) 

-NHCH2COOC2H& I 142-

143 
--· 

-NHCH2COOC2Hli 174-

175 
--· 

-NllCH 2 COOC 2 H& 174-

175 

-NHCH2COOC2H5 140-

141 

-NHCH2COOC2H& 123-

124 

-NHCH2COOC2}{6 
128-

129 

-NHCll 2COOC2Hr; 191-

192 

-NllClhCll 2COOC2 II& 172-

173 

. 
Formula 

CnH32Cl 2N20li 

Cuff so Cl 2N20s 

-· 
C20Hs0Cl2N20& 

CuH20Cl2N205 

C2 sH2 a Cl 2N206 

C2aHsoCl2N20s 
·3/4H20 

CuHuCl2N205 
~l/2H 20 ······-·-

CullsaCl2N20s 

•I 

Elemental Analysis(Found) 

c H N 

60.56 6.02 5.23 

{60.80) {6.06) {5.24) 

59.89 5.80 5.37 
{59.97) (5.91) {5. 61•) 

59.89 5.80 : . 5.37 
(59.69) {5.64) (5. 34) 

60. 12 5.43 5.39 

( 60 • 14) ( 5 • 41 ) (5. 31) 

59.41 5. 19 5.54. 
f 

(59 .. 11; (5. 12) (5. lt8) 

58.37 5.93 5.24 

. (58.37) (5.85) (5. 36) 

57.61 5;01 5.60 
{57. 54) (5. 16) (5.58) 

60.56 6.02 5.23 

<6d.49 6.15 4.99) 

...... 
0 
Vt 
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Table28 · 

compd, R1 
No. 
26 -CH2C(Clla)s 

27 -Cll2C(Clls)s 

28 -CllaC(Clls)s 

29 -Cll2C(Clls)s 

Ra m.p. 

("C) 

Cll20ll amorphous 
I solid 

NllCllCOOJle 
Clf 2011 amorphous 
I solid 

NllCJICOOle 
Cll2COOle amorphous 
I solid 

NllCRCOOMe 
CII(Clla)2 
I 190-192 

NllCllCOOMe 

/ 

Formula 

CullaoCltN20a 

CullaoChNaOa 

C21lluCltN20-i 

Culls 4Cl2N20a 

Elemental Analysis(Found) 
c 

58. 10 
(57. 79 

58. 10 
,(57. 91 

58.03 
(58. 19 

61. 20 
(61. 25 

. .. 

H N 

5.63 5. 21 
5.62 5.37) 

5.63 5.21 
5.62 5.33) 

5.57 4.83 
5.64 4.69) 

6. 24 5. 10 
6.28 5. 18) 

.... 
0 
CJ\ 
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Example 34 
N-(trans-7_-chloro-5-(2-chlorophenyl )-1-methyl-l, 2, 3,5-
tetrahydro-2-oxo-4, l-benzoxazepine-3-ylacetyl]-L­
tryptophane 

5 0.2 g of ethyl ester of N-[trans-7-chloro-5-(2-
chlorophenyl)-l-methyl-l,2,3,S-tetrahydr9-2-oxo-4,l­
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 

10 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 lN hydrochloric acid, the 
pH of the concentrate was adjusted to 3, followed by 

15 extraction with ethyl acetate. The organic layer was 
washed with water and dried, and the solvent ~as 
distilled off under reduced pressure. The residue was 
purified by means of a silica gel column chromatography 

20 
(eluent, meth~lene chloride : methanol : water = 
100:15:1) to give 0.13 g of N-[trans-7-chloro-5-(2-
chl.orophenyl)-l-methyl-1,2,3,5-tetrahydro-2-oxo-4,1-
benzoxazepin-3-ylacetyl]-L-tryptophane as a colorless 
powdery product. 

IRv!:~cm-l : 3700-2200(COOH), 1660(CO), 1485, 1250, 
25 . 1110 I 740 

30 

1H-NMR spectrum (200MHz, CDC13 ) S : 2.2-3.2(4H,m), 

3.24(3H,s,N-CH3 ), 4.2(1H,m,C3-H), 4.63(1H,m), 

S.73(1H,s,C5-H), 6.34(1H,d,C6-H), 6.6-7.7(10H,m) 
Elemental Analysis for 

Calcd .. : C 60.10; 
Found : C 60.11; 

C29H25Cl2N30 5 • 1I2 C4H80 2 • 1I2 

H 4.88; N 6.78 
H 4.89; N 6.69 

0.2 g of the compound subsequently eluted in the 
silica gel column chromatography was subjected to 
hydrolysis in substantially the same manner as 

35 described above to give 0.11 g of crystals of a steric 
isomer, m.p. 165°C -167°C. 



Elemental Analysis for 

Calcd.: C 60.53; 

Found : c 60.44; 

Example 3·5 

- 108 -

C29H25Cl2N30s. l/2C4H80 2 • l/2H20: 

H 4.84; N 6.83 

H 4.88; N 6.83 

5 In substantially the same synthetic procedure as 

in Example 34, compounds shown in Table 29 through 

Table 33 were obtained. 

---------

. -. -
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Table29. 

com pd. 
No. 

1 

2 

3 

4 

5 

Cl 

R, R1 

-cu2-Q 
-NHCH 2COOH 

-NH(CH2) 2C~J 
-cu -0 2 -

o:!Trp-Oll . 
-c112-Q 

CH · 
I 2 

-NH-CH-COOlf· 

-cu2-Q Trp-OH 

-cu2-Q D-Tr]:>-OH 
.. 

/ 
Cl 

--o 

ll~~""'co-R2 
I . 0 
lli . . 

m.p. Formula Elemental Analysis (Found) 

(°C) c H N - . . . 
. 130-133 C16H2 2Cl 2N205 59. 78 4. 41. 5.36 

• 1 /2H20 (59.81)· (4. 78) (4.90) 

195-197 C2'1HuCl 2N205 61.1•9 4.59 5.31 

(61.24) (4.35) (5.27) 

158-160 . Ca 5HzoCl2NaOs 64.97 4.60 6.49 

[al l:r ,~-100.3·. • 1 /4H 20 (64.99) (4.82) (6. llt) 

amorphous solid Cs5H20Cl2NaOs 65.06 4. 70 6.32 

[a] i-r =+ 120. r ·1/4C4Ha02 (65.09) (5.08) (6.00) 

157-158 C, 5H2 8Cl 2NaOs 62.78 . 4. 81 6.28 

.Cal ;r =+97 .o· ·3/2H20 (62. 77) (4.58) (6.04) . 

-0 
\0 
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Table30 

compd. n, 
No. 

·-~~ ... --... _,..... ··--- .. _.,.. ____ 
6 

-CH -0 2. -

--·----- ··--------

7 -en {) 
2 -

·----·~ 

8 
;..cu -Q 

2 -

----- ----------
9 

-cu2-Q 
... ·----·- ··-· 

10 
-CH -0 2 -

---· -------

11 -cn2-Q 

---··----~-----·-·· 

12 -cn2-Q 

fia 

........... -..... ~ 
D-Trp-OH 

·-···--·-----
Phe-OU 

Cl 
'"'-I 

-:-rltl-Cl(-C.tllf . 
Phe-011 

-·----·---· 
D-Phe-011 

-
D-Phe-OU 

---·--· 
9 

CH2 I . 
-ti-CHfOOH 

...... ·---···-----
-NCll2COOH &.,tO 

" . II 

/,· 

.. -
m. p. Formula Elemental nd) Analysis (Fom 
( "C) c H N 

-· ---- __ , __ _......_...-.wi-......... a -amorphous .solid CulluCl 1NaOs 62.78 1 •• 81 6.28 ___ ,.... ·---······ 
~~0· =-122.9·. ·3/21120 (62.51) (11.98) (6.02) 

-·- --------
120-125 C11:1HaaClzN20s 64.71 4.77 4. 57 

(a] 0s' =-109.2" ·1/21120 (611.91) (11. 70) (11./12) 

-
119-122 , C3 :iHuC1 2N20s 64.71 1,.11 4.57 

[a] if =+142.0" • 1 /2Jl10 (64.62) (11.69} (11.lil} 
...... 

amorphous C33HuCl 2N20s 62.86 4.96 '•. t,1, 

solid ·3/21120 ( 6 2 • 71 ) { 1,. 66) (11. 30} 

amorphous C:ulluCl 2N20s 62.86 '•· 96 4, 1,4 

solid •3/21la0 (62.89) (4;72) (It. 38) 
. ·-·- -· --·· 
193-19/t C331lzaCl 2N 20s 65.68 4.68 4.61t 

(65.81) (li.91) (11. 58) 

·---
amorphous C3 ,H33Cl 1 N305 :62. 10 5.35 5.87 

.. 
solid ·2.5H20 (62. 32) (5.18) (5.63) 

I 

..... ..... 
0 

I 
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Table31 

com pd. Rs 
No. 

13 -Cills 

14 -(Cll2 )eCHa 

15 -CH2CH(CHs)2 

-
16 -0 
17 -CH2-0 

18 -CH2CH(C2Hli) 2 

19 -CH2C(CHa):i 

20 --(CH 2 ) 2CH(CHa)2 

/. 

Rz m. p. 

(°C) 
-NHCH2COOH 167-168 
. . .. 

-NHCH2COOH 185-186 

-NHCH2COOH 233-234 

-NHCH2COOH 215-216 

-NlfCH2COOH 182-183 

-NHCH2COOH 110-115 

-NHCH2COOH 235-236 

-NHCH 2COOH 114-116 

. 
Formula Elemental Analysis (Found 

c H N 
Cz 1H20Cl2N205 54.79 4.60 6.09 

• 1/2H10 (54.56) (4.57) (6. 11) 
C20H30Cl 2 N205 59.89 5.80 . 5.37 

(59.84) (5. 73) (5.53) 
C23HuC1 2N20& 57.63 5.05 5.84 

(57.63) (5.23) (5.66) 
CuHuCl1N205 58.67 4.92 5. 70 

(58.79) (5.00) (5.96) 

CuHeoClzN20e 57.27 4.01 5.57 
(57.28) (4.03) (5.53) 

CuH 20Cl 2N20s 59.18 5.56 5.52 
(58. 32) (5. 83) (5.47) 

CuHuCl 2N205 58.43 5.31 5.68 
(58.57) (5.58) (5.60) 

Cull26Cl 2N20u: 57.59 5.42 5.58 
• 1 /2H 20 (57.24) (5.t,/1) (5.50) 

) 

..... .... .... 
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Table32 

com pd. 

No. 
21 

22 

23 

24 

25 

/' 

R, R1 m. p. 

(°C) 
--CH2-CH=C(CH3 )2 -NHCH2COOH 146-147 

-CH2-C(Cll:i)=CH2 -NHCH2COOH 200-201 : 

-CH (C 21ls) 2 -NHCH2COOH 214-215 

-CH 2-CH=Cll2 -NHCH 2COOH 128-130 

-Cll2C(Cll8 ) 8 -NllCll,ClliCO:L 213~ 214 .. 

Formula d) Elemental Analysis (F<?1:1m 

c H N 
CulluCl 2N205 58.67 4.92 5.70-

(58.92) (5.05) (5.77) 

CuH2 2Cl2N205 57.87 4.65 5.87 

(57 .87) (4.56) (6.17) 

CuHuCl 2N205 58. '•3 5.31 5.68 

(58.56) (5.39) (5. 75) 

C22H20Cl 2N205 55.94 4.48 5.93 

• l /2H 20 {56.09) (4.42) (5.87) 

Cull21ChN205 59. 18 5.56 5.52 

(59. 12) (5. 73) {5. 27) ..... 

.... .... 
N 
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Table33 

com pd. R1 R• 
No. 
26 -CllaC(Clls)s Cll20ll 

I 
NllCllCOOH 

27 -CllaC(Cllsh Clf 2011 
I 

NllCllCOOJI 
28 -Cll2C(Cllsh Clls 

I· . 
NllCllCOOll 

29 -Cll2C(Clls)s Cll2COOll 
I 

NllCllCOOll 

/. 

p.m. Formula 
(°C) 

amorphous C2 sll2 aChN20e 
solid 

C2sll2aCl2NaOs 
143-146 

Cisll21Cl2N20s 
139-141 1/2H20 

Cull21ChN201 
148-150 1/2CllaCOClls 

Elemental Analysis(Found) 
·c H N 

57. 37 5.39 5.35 
(57. 54 5.67 5.22) 

57. 37 5.39 5.35 
(57.34 5.47 5.34) 

58. 14 5.66 5.42 
(58.36 5.89 5.55) 

56.90 5.38 4.83 
(56.88 5.66 4. 77) 

..... ..... 
I..> 
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Example 36 
[Trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-yl]methyla..nline 

In 5 ml of dimethylformamide was dissolved 1.0 g 

5 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, 

10 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 mixtur.e. was 
subjected to extraction with ether. The organic layer 
was washed with water and dried, which was then 

15 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 cone. hydrochloric acid, 

20 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% aqueous solution of potassium 
carbonate, followed by extraction with ethyl acetate. 

25 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)-

30 2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-

35. 

yl]methylamine hydrochloride as crystals, m.p. 245-
2500C. 

Elemental Analysis for 

Calcd.: c 56.34; 
Found : C 56.65; 

Example 37 

C23H:zoC12N20 2 • HCl • 3 / 2H20: 

H 4.82; N 5.71 
H 4.44; N 6.09 
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By substantially the same procedure as in Example 36, compounds shown in Table 34 were obtained . 

... . 

--------------
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Table34 

Com pd. R 

No. 
- CHs 

1 

2 -c112-Q 

3 
- CH (CHa) 2 

/,. 

~ 

I 
~ 

Cl 

Cl 0 

I : ~···~NH2 
/N 

R 0 

m. p. Formula 
( oc) 

114-115 C11H1aCl2N202 

250-253 C2sH2sCl2N202•HCl 
• 1/ 4H2o 

136-137 C1 9 H20 Cl2 N2 02 

. . 

Elemental Analysis (Found) 

c H N 
58. 13 4.59 7.98 

(58.16) (4.79) (7.93) 

sa·. 23 5.52 5. 91 

(58.08) (5.66) (5. 68) 

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)-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepin-3-yl­
methylaminocarbonyl]glycine 

5 In 4 ml of dimethylformamide was dissolved 0.3 g 
of trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetic acid 
obtained in Reference Example 5. To the solution was 
added 0.15 ml of triethylam.ine. To the mixture was 

10 added, while stirring under ice-cooling, O.lB 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, 

15 dried and concentrated under reduced pressure. To the · . . 
concentrate was added 10 ml of benzene, and the mixture 
was heated for one hour under reflux while stirring. 
To the reaction mixture were added 0.14 g of glycine 
ethyl ester hydrochloric acid and 0.15 ml of 

20 triethylamin~. 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 

25 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. 

30 

Elemental Analysis for 

Calcd.: C 60.44; 
Found : C 60.29; 

. Example 39 

C28H21Cl2N30 5 : 

H 4.89; N 7.55 
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)-

35 2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yl-
methylaminocarbonyl]glycine. To the solution were 
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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 

5 extraction with ether. The aqueous 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 

10 leave crystalline residue. Recrystallization f~om 
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-
be~zoxazepin-3-yl-methylaminocarbonyl]glycine as 
colorless needles, m.p. ·1s3-155°C. 

15 ·Elemental Analysis for C16H23Cl1N30 5 .l/4H10:. 

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-

20 .phenyl)-2-oxo-l,2, 3,5-tetrahydro-4,1-benzoxazepin-3-
ylmethyl]glycine 

In 10 ml of acetoni"trile was dissolved 0.4 q of. 
trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-methylamine 

25 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 

30 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 : 

35 ethyl acetate = 3:2 to 1:2) to give 0.28 g of ethyl 
ester of N-[trans-1-benzyl-7-chloro-5-(2-
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chlorophenyl}-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepin-3-ylmethyl]glycine as an oily product. 
This product was made into hydrochloride salt to give 
white crystals, m.p. 182-184°C. 

5 Elemental Analysis for C17H16Cl1N104 • HCl: 

Calcd.: C 58.98; H 4.95; N 5.09 
Found : C 58.70; H 4.98; N 5.07 

Example 41 
N-[trans-1-benzyl-7-chloro-5-(2-chlorophenyl}-2-oxo-

10 1,2,3,5-tetrahydro-4,l-benzoxazepin-3-ylmethyl]glycine 

15 

.. 
In 6 ml of methanol was dissolved 0.15 q 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 0.4 go~ 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 

20 methylene chloride. The organ~c 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,l-

25 benzoxazepin-3-ylmethyl]glycine as crystals, m.p. 224-
2260C. 
Elemental Analysis for 

Calcd.: C 60.74; 
Found : C 60.74; 

C1sH2.2.Cl1N20 4 • l / 2H20: 

H 4.69; N S.67 
H 4.48; N 5.70 

30 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-1-benzyl-7-
35 chloro-5-(2-chlorophenyl}-2-oxo-1,2,3,5-tetrahydro~4,1-

benzoxazepin-3-ylmethy_l]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 
5 extraction with ethyl·acetate. The organic layer was 

washed with an aqueous solution of sodium 
hydrogencarbonate, then with water, followed by drying. 
The solvent was distilled off under reduced pressure. · 
The residue was dissolved in 6 ml of methanol. To the 

10 solution were added 0.2 g of potassium carbonate and 2 

ml of water. The mixture was ·stirred for 2 1iours 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 

15 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-1-benzyl-7-chloro-5-(2-

20 

25 

c~lorophenyl)-2-oxo-

1, 2, 3, 5-tetrahydro-4, 1-benz_oxazepin-3-ylmethyl ]-N­

methylglycine as crystals, m.p. 195-197°C. 
Elemental Analysis for 

Calcd.: c 61.97; 
Found : C 61.90; 

C25H24Cl2N204 . 1I4H20: 
H 4.90; N 5.56 
H 4.73; N 5.67 

Example 43 

N-[trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo­
l,2,3,5-tetrahydro-4,l-benzoxazepin-3-ylmethyl]-N-
acetylglycine 

30 In 4 ml of methanol was dissolved 60 mg of ethyl 
ester of N-(trans-1-benzyl-7-c~loro-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 0.2 

35 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 solut·ion of 

5 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 mi~ture was stirred for 30 minutes at 

10 60°C. The reaction mixture was concentrated.under 
reduced pressure, to which was added lN 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 

15 

20 

under reduced pr_essure. From ·the residue, 45 mg of N­
(trans-1-benzyl-7-chloro-5~(2-chlorophenyl)-2-oxo-
1,2,3 15-tetrahydro-4,1-benzoxazepin-3-ylmethyl]-N­
acetyl glycine was obtained as crystals, m.p. 143-
1450C. 

Elemental _Analysis for C27H24Cl2N20 5 • l/4H20: 

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-oxo-

25 1,2,3,5-tetrahydro-4,l-benzoxazepin-3-ylmethyl]-N-
benzoylglycine 

In 10 ml of methylene chloride was dissolved 0.15 
g of ethyl ester of N-[trans-1-benzyl-7-chloro-5-(2-
chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

30 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 

35 concentrated under reduced pressure, and the residue 
was subjected to extraction with ethyl acetate. The 
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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) 

5 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 

10 

15 

was concentrated under reduced pressure. To .~he 
concentrate was added dilute hydrochloric acia 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 obtain~d 75 mg of N­
[trans-l-benzyl-7-chloro-5-(2-chlorophenyl}-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepin-3-ylmethyl]-N­
benzoylglycine as amorphous solid matter. 

IRv!:~cm-l : 3700-2200(COOH}, 1740(CO), 1670(CO), 
20 1420, 1250, 1170, 1080, 750 

l H-NMR spectrum (200MHz,CDC13 } S : 3.8-S.1(6H,m), 

25 

S.75(1H,s,C5-H), 6.40(1H,s,C6-H), 7.0-7.8(16H,m) 

Elemental .Analysis for 

Calcd.: c 62.34; 
Found : C 62.40; 

C32H26Cl2N20 5 • 2 / 3H20: 

H 4.74; N 4.54 

H 4.44; N 4.32 
Example 45 
Trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-3-(3-
methoxycarbonylmethylcarbamoyl)methyl-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine 

30 To a mixture of 0.25 g of [trans-l-benzyl-7-
chloro-5-(2-chlorophenyl)-2~oxo-1,2,3,5-tetrahydro-4,1-
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 

35 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 

5 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-1-benzyl-7-

10 chloro-5-( 2-chlorophenyl)-3-(3-
methoxycarbonylmethylcarbamoyl)methyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine as a white 
powdery·product. 

15 

20 

IRv!:~cm-l : 3370(NH), 2950, 1745(CO), 1670(CO), 1480, 
1420, 1250 
1H-NMR spectrum (200MHz,CDC13 ) S : 3.31(2H,s,COCH2 
C02 ), 3.74(3H,s,OCH3 ), 3.7-4.2(3H,m), 4.8(1H,d), 
5. 6 {lH,d), 5. 8 ( lH,s ,Cs-H) ,· 6. 42 ( 1H,d,C6-H), 7. 2-
7. 8( lH,m) 
Elemental Analysis for 

Calcd.: C 60.46; 
Found : c 60.27; 

C21H24Cl2N20s .1/2H20: 

H 4.70; N 5.22 

H 4.85; N 4.95 
In 5 ml of methanol was dissolved 0.15 g of the 

.white powdery product obtained above. To the solution 
25 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 co~centrate was neutralized with dilute 
hydrochloric acid, followed by extraction with ethyl 

30 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-1-benzyl-7-chloro-5-(2-chlorophenyl)-3-(3-
hydroxycarbonylmethylcarbamoyl)methyl-2-oxo-1,2,3,5-

35 tetrahydro-4,l-benzoxazepine as a white powdery 
product. 
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IRv!!~cm-l : 3709-2200(COOH), 1730(CO), 1670(CO), 
1480, 1240 
1H-NMR spectrum ( 2 0 OMHz , CDC13 ) 5 : 3 .-31 ( 2H, s , -CO 
CH2COOH), 3.7-4.2(3H,m), 4.75(1H,d), S.62(1H,d), 

5 5.77(1H,s,C5-H), 6.44(1H,d,C6-H), 7.04(1H,t,NH), 7.2-
7.7(11H,m) 
Elemental Analysis for C26H22Cl.2N20 5 • l/2H20: 

Calcd.: C 59.78; H 4.44; N S.36 
Found : C 59.47; H 4.69; N S.13 

10 Example 46 

15 

Trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-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,S~tetrahydro-4,1-benzoxazepine 

In mixture of 12 ml of glacial acetic acid and 10 
ml of water was suspended 2.0 q of [trans-1-benzyl-7-
chloro-5-(2-chlorophenyl)-2-oxo-l,2,3,5-tetrahydro-4,l­
benzoxazepine-3-yl]methylamine hydrochloride obtained 
in Example 36. · To the suspension was added dropwise, 

20 while stirring under ice-cooling, 1 ml of an aqueous 
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, whic~ was added to ice-water, 
followed by extraction with ethyl acetate. The organic 

25 layer was washed with an aqueous solution of sodium 
hydroqencarbonate 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% 

30 aqueous solution of potassium carbonate. The mixture 
was stirred for 15 minutes at 60°C. The reaction 
mixture was concentrated under r~duced pressure. The 
concentrate was subjected to extraction with ethyl 
acetate. The organic layer was washed with water and 

35 dried, then the solvent was distilled off under reduced 
pressure. The residue was purified by means of a 
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silica gel column chromatography (eluent, hexane : 
ethyl acetate= 4:1 to 1:1). From.the preceding 
portion of the eluate, 0.2 g of trans-7-
chloro-3-chloromethyl-5-(2-chlorophenyl)-2-oxo-1,2,3,5-

5 tetrahydro-4,1-benzoxazepine as colorless prisms, m.p. 
177-179°c. 

10 

Mass spectrum (m/e) : 445 (M+) 

Elemental Analysis for C23H18Cl3N02 : 

Calcd.: C 61.83; ~ 4.06; N 3.14 
Found : C 62.11; H 4.01; N 3.38 
From the subsequent portion of the elua~e, 1.05 g 

of trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo­
l, 2,3,5-tetrahydro-4,l-benzoxazepine-3-methanol as 
colorless needles, m.p. 158-159°C 

15 Mass spectrum (m/e) : 427, 429 (M+). 

2'0 

Elemental Analysis for 

Calcd.: C 64.49; 
Found : C 64.36; 

Example 47 

C23H19Cl2N03 : 

H 4.47; N 3.27 
H 4.39; N 3.34 

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

i11iiiniced 
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Table35 

com pd. R 
No. 

-CHs 
1 

2 
-c112-Q 
- CH (CHs) 2 

3 

/ 

c; ~ Cl 
Cl . 

~ 0 

I ~ ~"'Ou 
/N 

R 0 

m. p. Formula 

. < ·c) 
208-209 C11H15Cl2NOs 

171-172 C2sH2sCl2NOs 

' 

154-155 C1aH1eCl2NOs . 

Elemental Analysis (Found) 

c H N 
57.97 4.29 3.98 

(58.18) (4. 46) (3.79) 

63.60 5.80 3.22 

(63. 60) (5.89) (3.02) 

60.01 5.04 3.68 
. 

(59.83) (4.91) (3. 79) 

~ 

N 

°' 
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Example 48 
Trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo­
l,2,3,5-tetrahydro-4,1-benzoxazepine-3-carboxylic acid 

In 20 ml of acetone was dissolved 0.5 g of trans-
5 1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-1,2,3,5- . 

tetrahydro-4,1-benzoxazepine-3-methanol obtained in 
Example 46. To the -solution was added dropwi.se, while 
stirring at room temperature, 0. 5 ml of a Jone.a' 
reagent. The reaction mixture was stirred for one hour 

10 at room temperature, which was then concentrated under 
reduced pressure The concentrate was subj~cted 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 

15 was obtained 0.23 g of trans-1-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 

Calcd.: C 62.46; 
Found : C 62.24; 

Example 49 

C23H17Cl2N04: 

H 3.87; N 3.17 

H 3.93; N 3.30 

By substantially the same synthetic procedure as 
in Example 48, compounds listed in Table 36 were 

25 obtained. 

---·------
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?: ~ Cl 

Cl 0 

\. °"" ~ ... ~ ... ~OOH 
~ N 

tf 0 

compd. R m. p, Forll!ula 

No. ( ·c) 
-CHs 167-168 IC11 His Cl2 N04 

1 _• l/4C4H10o•l/4H20 

2 
-c112-Q 

189-190 C23H2,Cl2N04 

- CH (CHs) 2 181-182 C1eH11Cl2N04 
. 

3 
. 

.. 
Elemental Analysis(Found)i 

c H N 
55.54 4. 14 3.60 

(55. 72) (4.34) (3.34) 

57.88 4.35 3.55 

(57. 76) (4.55) (J.43) 

:61 • 62 5. 17 3., 2 

(61.69) (5. 39) (3.39) 

...... 
I'> 
00 

I . 

-~ r:n 

~ 
('1) 

~ 
::r: 
~ 
~ 
~ s . :ic 

-.g_ 
§ 
Q. 



- 129 -

Example 50 
Ethyl ester of 3-[trans-1-benzyl-7-chloro-5-(2-
chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepin-3-ylmethyl]thioglycolic acid 

S In 6 ml of acetonitrile was dissolved 0.2 g of 
trans-l-b~nzyl-7-chloro-S-(2-chlorophenyl)-3-

chloromethyl-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine. To the solution ... were added 0. 08 g of 
ethy~ thioglycolate and 0.1 g of cesium fluoride. The 

.10 mixture was heated·under reflux for 40 minutes.while 
stirring. The reaction mixture was concentra.ted under 
reduced pressure. The concentrate was subjected to 

15 

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 silica gel column chromatography 
(eluent, hexane : ethyl acetate = 4:1) to afford 0.16 g 
of ethyl 3-(trans-1-benzyl-7-chloro-5-(2-chlorophenyl}-
2-oxo-l, 2,3,S-tetrahydro-4 ,l-benzoxazepin-3-ylmethyl] 

20 thioglycolate as colorless needles, m.p.153-154°C. 
Elemental Analysis for C27H25Cl2N045: 

Calcd.: C 61.13; H 4.75; N 2.64 
Found : C 61.04; H 4.72; N 2.54 

Example 51 
25 3-[Trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo~ 

1,2,3,5-tetrahydro-4,l-benzoxazepin-3-ylmethyl]glycolic 
acid 

In a mixture of 4 ml of methanol and 2 ml of 
tetrahydrofuran was dissolved 0.1~ g of 3-[trans-1-

30 benzyl-7-chloro-5-(2-chlorophenyl}-2-oxo-1,2,3,5-
tetrahydro-4, 1-benzoxazepin-3-ylmethyl]thioglycolic 
acid ester. To the solution were added 0.2 q of 
potassium carbonate and 2 ml of water, then the mixture 
was stirred for one hour at 60°C. The reaction mixture 

35 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-

5 (trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-

10 

15 

20 

l, 2, 3, 5-tetrahydro_-4, l-:benzoxazepin-3-
ylmethyl] t~ioglycolic acid as white crystals, m.p.148-
1490C. 
Elemental Analysis for C2sH21Cl2N04S: 

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-S-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepin-3-ylmethyl]glycolic 
acid 

To a suspension of 50 mg of sodium.hydride in 4 ml 
of dim.ethylformamide was added 0.2 g of trans-l-benzyl-
7-chloro-5-(2-chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-
4,l-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 stirring for 30 
minutes at room temperature. The reaction mixture was 
poured into ice-water, which was subjected to 

25 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 

30 pressure. The residue was purified by means of a 
silica gel column chromatography (eluent, hexane : 
ethyl acetate = 5:1) to giv~ 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 

35 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 

5 reduced pressure. From the residue was obtained 50 mg 
of 3-[~rans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-ox~­
l,2,3,5-tetrahydro~4,l-benzoxazepin-3-ylmethyl]glycolic 

acid as white crystals, m.p.92-94°C. 
Elemental Analysis for C25H21Cl2N05 • l/2C4H100. l/2H20: 

10 Calcd.: c 60.91; H 5.11; N 2.63 

15 

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-oxo-l, 2, 3, 5-tetrahydro-4, l-benzoxazepin-3-
ylcarbonyl]tryptophane 

By substantially the same procedure as in Example 
32, o_.4 g of 3,5-trans-i-benzyl-7-chloro-5-(2-
chlorophenyl)-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine-3-carboxylic acid obtained in Example 48 

. 20 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 

25 obtained as a white powdery product. 

IRv!:~cm-l : 3400(NH), 1740(CO), 1690(CO), 1655(CO) 
1H-NMR spectrum (200MHz,CDC13 ) S: 3.44(2H,d), 
3.64(3H,s,OCH3), 4.55(1H,s,C3-H), 4.70(1H,d,PhCHz), 
5.03(1H,m), S.69(1H,d,PhCH2 ), S.79(1H,s,C5-H), 

30 6.37(1H,d,C6-H), 6.9-8.2(1SH,m) 

From the subsequent poriton of the eluate, 0.22 g 
of the title compound as an amorphous solid product. 

KBr -1 IRvmaxcm : 3400(NH), 1740(CO), 1695(CO), 1660(CO), 
1520, 1480, 1240 

35 1H-NMR spectrum (200MHz,CDC13) S: 3.2-3.55(2H,m), 
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3.70(3H,s,OCH3 ), 4.53(1H,s,C3-H), 4.62(1H,d), 

5.06{1H,m), S.63(1H,d), S.76(1H,s,C5-H), 6.33(1H,d,C6-

H), 6.8-8.4(15H,m} 
Example 54 

5 N-[trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-
ylcarbon~l]tryptophane 

N-(trans-l-benzyl-7-chloro-5-(2-chlorophenyl)-2-
oxo-1,2,3,5-tetrahydro-4,l-benzoxazepin-3-

10 ylcarbonyl]tryptophane ethyl ester obtained in Example 

15 

.. 
53·was subjected to substantially the same proced~re as 
in Example 34. From 0.25 g of th~ compound obtained as 
the preceding eluate, 70 mg of a colorless crystalline 
product was obtained, m.p.250-155°C (decomp.). 
Elemental Analysis for 

Calcd.: C 63.16; 
Found : C 63.34; 

C34Hz7ClzN30s. H20: . . 
H 4.52; N 6.50 
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 

20 obtained 

IRv:~cm-l : 3700-2200 (NH,COOH), 1740 (CO),· 1680 (CO), 
1660(CO), 1525, 1240 
1H-NMR spectrum (200MHz,CDC13 ) S: 3.40(2H,m), 

4.54(1H,s), 4.63(1H,d)i S.OS(lH,m), S.63(1H,d), 
25 S.70(1H,s,C5-H), 6.31(1H,d,C6-H), 6.8-8.4(1SH,m) 

Elemental Analysis for C34H17Cl2N305 : 

Calcd.: c 64.97; H, 4.33; N 6.67 
Found : C 64.70; H, 4.58; N 6.49 

Example 55 
30 N-(cis-7-chloro-l-isopropyl-5-phenyl-2-oxo-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-S-phenyl-1,2,3,5-

35 tetrahydro-2-oxo-4,1-benzoxazepine-3-acetic acid ethyl 
ester disclosed in JPA 557(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 

5 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 organic layer was washed 
with water and dried, then the solvent was distilled· 

10 off under reduced pressure. From the residue was 
obtained 0.15 g of a powdery product. The pr~duct and 
0.07 g of glycine ethyl ester hydrochloride were 
dissolved in 4 ml of dimethylformamide. To the 
solution were added, while stirring under ice-cooling, 

15 0.1 g of diethyl phosphorocyanidate and~ then, 0.2 ml 
of trie~hylamine. The reac~ion mixtur~ was stirred for 
one hour at room temperature, which was poured into 
ice-water, followed by extraction with ethyl acetate. 
The organic layer was washed with an aqueous solution 

20 of potassium hydrogensulfate, an aqueous solution of 
hy_drogencarbonate 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 : 

25 ethyl acetate = 2:1 to 3:2) to afford 0.11 q of N-[cis-
7-chloro-l-isopropyl-5-phenyl-2-oxo-l,2,3,5-tetrahydro-
4,1-benzoxazepin-3-ylacetyl]glycine ethyl ester as a 
crystalline product, m.p.188°C-190°C. 
Elemental Analysis for C24H27ClN20 5 : 

30 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-1-isopropyl-5-phenyl)-1,2,3,5-tetra­
hydro-2-oxo-4,l-benzoxazepin-3-ylacetyl]glycine 

35 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-oxo-4,l-benzoxazepin-3-
ylacetyl-)glycine ethyl ester obtained in Example SS. 
To the suspension was added 0.1 g of potassium 
carbonate. The mixture was stirred for 6 hours at room 

5 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 

10 obtained form the residue were recrystallized from 

15 

.. 
ether and hexane to afford 29 mg of N-(cis-7~chloro-1-
isopropyl-5-phenyl-l, 2, 3,S-tetrahydro-2-oxo-4, l­
benzoxazepin-3-ylacetyl)glycine as white needles. 

IRvKBrcm-1 ·• max • 3700-2200(COOH), l710(CO), l680(CO), 
1480, 1250, 700 . 
1H-NMR spectrum (200:MHz,CDC13 ) S: 2.7-3.4(2H,m), 
4.4(1H,dd,C3-H), 4.75(1H,d), S.34(1H,s,C5-H), 
5.S(lH,d), 6.48(1H,s,C6-H), 6.9-7.6(12H,m) 
Elemental Analysis for C24H20ClN04 • 3 I 4H20: 

20 Calcd.: C 66.20; H 4.98; N 3.22 
Found : C 66.12; H S.19; N 2.97 

Example 57 , 
Trans-7-chloro-5-(2-chlorophenyl)-l-isopropyl-2-oxo­
l,2,3,5-tetrahydro-4, l-benzoxazepine-3-butyric acid 

25 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 

30 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)-l­
isopropyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
ethanol ···(2. S g) obtained in Example 4 7 in methylene 

35 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 lN hydrochloric 
acid (SO ml), followed by stirring. The methylene 

5 chloride layer was dried over anhydrous magnesium 
sulfate, theD: 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,l-. 
benzoxazepine-3-acetaldehyde (2.3 g) as an oily 

10 product. 

IRvN::,;cm-l : . 1720, 1670(C=O) 
1H-NMR spectrum (200MHz, CDC13 ) S :l.29(3H,t,J=7.1Hz), 

l.29(3H,d,J=7.0Hz), l.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(lH,m), 

15 5.90(1H,dt,J=l5.6, l.5Hz), ~.Ol(lH,s), 
6.51(1H,d,J=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-

20 4,1-benzoxazepine-3-acetaldehyde (1.5 g). To the 
solution was added (ethoxycarbonylmet~ylene)­
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 

25 gel column chromatography (hexane : ethyl acetate = 
10:1) to give ethyl ester of trans-7-chloro-5-(2-
chlorophenyl)-1-isopropyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-crotonic acid (1.28 g) as prisms, 
m.p.126-127°C. 

30 

35 

IRv!:~cm-l : l715(C=O), 1670(C=C) 
Elemental Analysis for C24H25Cl2N04 : 

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)-l-isopropyl-2-oxo­
l,2,3,5-tetrahydro-4,l-benzoxazepine-3-crotonic acid 
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(0~45 9). To the solution was added 10% palladium 
carbon (0.1 9), and the mixture was subjected to 
catalytic reduction at room temperatures under 
atmospheric pressure. The theoretical amount of 

5 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)-1-isopropyl-2-

10 oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-butyric acid 
(0.37 g) as prisms, m.p.l00-l01°C. 

IRv!:~cm-l : 1730, 1670(C=O) 
Elemental Analysis for C24H27Cl2N04 : 

Calcd.: C 62.07; H 5.86; N 3.02 
15 Found : c 62.35; H 5.9.3; N 2.95 

20 

Example 58 
Trans-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo­
l,2,3,5-tetrahydro-4,l-benzoxazepine-3-butyric acid 

In ethanol (5 ml) was dissolved ethyl ester of 
trans-7-chloro-5-(2-chlorophenyl)-l-isopropyl-2-oxo­
l, 2, 3, 5-tetrahydro-4, ·1-benzoxazepine-3-butyric acid 
(0.25 g_). To the solution was added lN sodium 
hydroxide (4 ml), then the mixture was stirred for 30 
minutes at room temperatures. The mixture was 

25 acidified with lN 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 

30 trans-7-chloro-5-(2-chlorophenyl)-l-isopropyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-butyric acid 
(0.20 9) as prisms, m.p~158-160°C. 

IRv!!~cm-l : 1710, 1670(C=O) 
Elemental Analysis for C22H23Cl2N04: 

35 Calcd.: C 60.56; H 5.31; N 3.21 
Found : C 60.62; H S.18; N 3.23 
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Example 59 
Ethyl ester of N-[trans-l-isobutyl-2-oxo-5-(o-tolyl)-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
acetyl]aminoacetic acid 

5 Trans-1-isobutyl-2-oxo-5-(o-tolyl)-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid (0.4 9) 
obtained in Example 5 and glycine ethyl ester 
hydrochloride were subjected to substantially the same 
procedure as in Examp1e·24 to give ethyl ester of N-

10 (trans-1-isobutyl-2-oxo-5-(o-tolyl)-1,2,3,5-t~trahydro-

4,1-benzoxazepine-3-acetyl]aminoacetic acid (0.47 q) as 
needles, m.p. 137-138°C. 

IRv!:~cm-l : 3360(NH), 1745, 165S(C=O) 
Elemental Analysis for C26H32N20 5 : 

15 Calcd.: c 69. 01; H 7 .13; N 6 .19 . 
Found : C 69.01; H 7.18; N 6.26 

-,. Example 6 0 
N-[trans-l-isobutyl~2-oxo-5-(o-tolyl)-l,2,3,5-, 

tetrahydro-4,1-benzoxazepine-3-acetyl]aminoacetic acid 
20 Ethyl ester of N-[trans-1-isobutyl-2-oxo-5-(o-

tolyl)-1, 2, 3, 5-tetrahydro-4, l-benzoxa~epine-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 a·fford N-[ trans-l-isobutyl-

25 2-oxo-5-(o-tolyl)-1,2,3,5-tetrahydro-4,l-benzoxazepine-
3-acetyl]aminoacetic acid (0.26 9) as prisms, m.p.220-
2230C. 

IRvKBrcm-l : 1755, 1670, 1630(C=O) max 
Elemental .Analysis for C24H26N20 5 : 

30 Calcd.: 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-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetyl]' 

35 aminoacetic acid 
Trans-5-(2-fluorophenyl)-l-isobutyl-2-oxo-1,2,3,5-
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tetrahydro-4,1-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-

S (trans-5-(2-fluorophenyl)-isobutyl-2-oxo-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-acetyl]aminoacetic acid 
(0.45 g) as needle~, m.p.166-168°C. 

IRv!!~cm-l : 3370(NH), 1750, 1660(C=O) 
Elemental Analysis for C25H29FN203 : 

10 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)-l-isobutyl-2-oxo-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-acetyl]aminoacetic acid 

15 Ethyl ester of N-[tran~-5-(2-fluo~ophenyl}-l-
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 t~e same 
manner as in Example 25 to afford N-(trans-5-(2-

20 fluorophenyl)-l-isobutyl-2-oxo-1,2,3,5-tetrahydro-4,l-
benzoxazepine-3-acetyl]aminoacetic acid (0.27 q) as 
prisms, m.p.201-203°C. 

KBr -1 IRvmaxcm : 1755, 1670, 1630(C=O) 
Elemental Analysis for C23H23FN20 5 : 

25 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-1-isobutyl-5-(2-methoxyphenyl)-
2-oxo-1, 2,3,5-tetrahydro-4, l-benzoxazepine-3-acetyl] 

30 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 

35 ··hydrochloride ( 0 .18 g) . To the solution were added~ 
under ice-cooling, diethyl phosphorocyanidate (0.22 g) 

,. 



139 -

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 

S washed with lN hydrochloric acid and an aqueous 
solution ?f s_odium 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 

10 chromatography (hexane : ethyl acetate = l: 1 ) .. to give 
ethyl ester of N-[trans-1-isobutyl-5-(2-methoxyphenyl)-
2-oxo-l,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetyl] 
aminoacetic acid (0.45 g) as needles, m.p.l3~-137°C. 

IRvKBrcm-l : 1750, 1670(C=O) max 
15 Elemental Analysis for C26H32N206 : 

calcd.: c 66.65; H 6.88; N 5.98 
Found : C 66.72; H 6.91; N 5.98 

E~ample 64 
N-(trans-l-isobutyl-5-(2-methoxyphenyl)-2-oxo-1,2,3,5-

20 tetrahydro-4,1-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 

25 added lN sodium hydroxide, and the mixture was stirred 
for 15 minutes, which was acidified by the addition of 
lN aqueous solution of hydrochloric acid (50 ml), · 
followed by extraction with ethyl acetate (100 ml). 
The ethyl acetate layer was washed with water, which 

30 was then dried over anhydrous magnesium sulfate. The 
solvent was distilled off under reduced pressure to 
leave N-[trans-1-isobutyl-5-(2-methoxyphenyl)-2-oxo­
l,2,3,S-tetrahydro-4,1-benzoxazepine-3-
acetyl]aminoacetic acid (0.27 g) as prisms, m.p.210-

35 211°C. 

IRvKBrcm-l : 1760, 1670, 1630(C=O) max iliii1i11nr 
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Elemental Analysis for C24H28N20 6 : 

Calcd.: C 65.44; H 6.41; N 6.36 
Found : C 65.32; H 6.38; N 6.33 

Example 65 

ilii[i~Ur 

5 Trans-7-chloro-5-(2-chlorophenyl)-l-isopropyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-ethanol 

In tetrahydrofuran (7 ml) were dissolved trans-7-
chloro-5-(2~chlorophenyl)-l-isopropyl-2-oxo-l,2,3,5-

tetrahydro-4,1-benzoxazepine-3-acetic acid (0.5 g) 
10 obtained in Reference Example 5, and N-methylinorpholine 

(0.15 ml). To the solution was added ethyl 
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 

15 dropwise methanol taking 5 mlnutes, fol~owed by 
stirring for 30 minutes at 0°C. The reaction mixture· 
was poured into lN hydrochloric acid (SO ml), followed 
by e~traction with ethyl acetate (100 ml). The ethyl 
acetate layer was washed with an aqueous solution of 

20 sodium hydrogencarbonate, then dried over anhydrous 
magnesium sulfate, followed by distill~ng 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-

25 isopropyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
ethanol (0.41 g) as prisms, m.p.188-189°C. 

IRvKBrcm-l : 3430(0H), 1650(.C=O) max . 
Elemental Analysis for C20H21Cl2N03 : 

Calcd.: c 60.92; H 5.37; N 3.55 
30 Found : C 61.12; H 5.39; N 3.72 

Example 66 

Ethyl ester of N-[trans-7-chloro-5-(2-chlorophenyl}-l­
isopropyl-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-
acetyl]aminoacetic acid 

35 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 

S 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 lN hydrochloric 
acid and an aqueous solution of sodium 

10 

15 

20 

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-S-{2-chlorophenyl)-l-isopropyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetyl]aminoacetic acid (0.31 g) as needles, m.p.197-
1990C. 

IRvKBrcm-l : 1755, 1670, 1655(C=O) max 
Elemental Analysis for 

Calcd.: C 58 .43; 
Found : C 58.73; 

Example 67 

C24H26Cl2N20 5 : 

H 5.31; N 5.68 
H 5.33; N 5.80 

N-[trans-7-chloro-5-(2-chlorophenyl)-l-isopropyl-2-oxo-
25 1,2,3,5-tetrahydro-4,l-benzoxazepine-3-

acetyl]aminoacetic acid 
In ethanol (10 ml) was dissolved ethyl ester of N­

[trans-7-chloro-5-(2-chlorophenyl)-l-isopropyl-2-oxo-
1,2,3,S-tetrahydro-4,l-benzoxazepine-3-

30 acetyl]aminoacetic· acid (0.2 g) obtained in Example 66. 
To the solution was added lN sodium hydroxide (2 ml), 
and the mixture was stirred for 15 minutes. To the 
reaction mixture was added lN aqueous solution of 
hydrochloric acid (100 ml) to make the solution acid~ 

35 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 }-l-isopropyl-2-oxo-
1,2,3,5- tetrahydro-4,l-benzoxazepine-3-

5 acetyl]aminoacetic acid (0.18 g} as crystals, m.p.134-
1350C. 

IRvKBrcm-l : 1725, 1650(C=O) max 
Elemental Analysis for C22H22Cl2N20s.1/2Et20: 

Calcd.: C 57.38; H 5.42; N 5.58 
10 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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Table37 

compd. 

No. 

1 

2 

n 

NllCH 2CH 2COOEt 

9-~-
-NH-CH-COOCH 3 

C D , L ) 
I -J--

3 

.9 
?"2 

-NH-CH-COOC2H5 

~ 
;I 

,/ 

Cl 
L--o· 

c1_ ~ ~ ..... "'\.co-R I . 
o N 

-\ . 0 

m. p. Formula 

C°C) 
182-183 · Cu Hui Cl 2N105 

.160-164 C20H20Cl 2N20ti 

187-188 Ca 1113 2Cl 2N20s 

Elemental Analysis {Found) 

C I-I N 
s9-:=1s 5. 56 _ .. s.:sr 

(59.13) (5.56) (5.45) 

62. 71 5.08 
(62.55) (5.11) 

63.81 5.53 
:l(63. 97)' (5. 59) 

s.01. 
( '•. 86) 

4.80 
(4.98) 

.... 
.po 
w 
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Table38 

compd. 

No. 

4 

5 

6 

R 

L-Ser-OMe 

OH 
I 

f "2 
NH-CH-COOCH3 

cn3009 

?"2 
NH-CH-COOCH] 

~OOC2H5 
?H2 
CH 
I 2 

NH-CH-COOC2H5 

IR .i.. '11~.r: cm • 1 

•. 

1745, 1660 (C=O) 

1740, 1670 (~=O) 

1735, 1670 (C=O) 

/ 

1H-NHR spectrum (200MHZ, CDC1 3 ) 

I 

. 1.29(3H,d,J=7 .OHz)' 1.54, 1.56(3H;··'.a,J=6.6Hz), 

2.6-3.05(2H,m), 3. 76,3. 77(3H~~t~s 1 0Me), 3~85-4.2 
{311,m) 1 4.25-4.45(1H,m) 1 4.55-4. 7(1H,'m), 4. 7-

'•.95(1H 1 m), 5.99 1 6.0l (1H 1~~1''s), 6.L15-6.550H 1 m) 1 

6.84,6. 92(1H,~~r~rd,J=7 .Ollz) 1 7. 2-7 .8(6H,m) 

1.29(3H,d,J=7 .OHz), 1.55, 1.56(3H,~'6d,J=6.8Hz), 
. 

2.65-3.1 (4H,m), 3.6-3.8(6H,m,CH3 x2), '•-25-4.4 

(111,m) '· 4. 7-5. 0(211,m) 1 6. OO(lH, s), 6. 45-6. 55( 111 1 

m), 6.8-7.0(lH,m), 7.2-7.8(611,m) 

1.15-1.4(9H,m), 1.5S,1.56(3H,b••hd,J=6.8Hz), 1.9-

2.5(4H,m) 1 2.70(1U,dd,J=14.4,6.2Hz), 2.85-3.05 

(lH,m), 4.05-4.4(5H,m), 4.5-4.7(1H,m), 4.7-5.0 

(lH,m) 1 • 6.00,6.01 (lH,~~ths), 6.50(1H,d,J=2.4Hz), 
Lot~ 6.55,6.64(1H, ... rd), 7.2-7.8(6H,m) 

...... 

.i:-­

.i:--
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Example 69 
By substantially the same synthetic method as in Example 67, compounds listed in Table 39 and Table 40 were obtained. 

··-··-----·----
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Table39 

com pd. n 
No. 

I ·NHCH 2CH 2COOH 

-

2 Q 
NH-CH-COOH 

--
9 

3 f "2 
NH-CH-COOH 

, ........ 1·,· .... · ............... , ............................................ . 

Cl 

/ 

. --0 

~~ ... ··'"'\c-R 
II ~N.. 0 

---\ o 

m. p. Formula 
( "C) 

182-18'• CuHuCl2N20s 

amorphous . 
solid CulluCl 2N 20s 

213-215 C28HuC12N 20s 

Elemental Analysis(Found: ) 
c 1-1 N 

57.63 5.05 5.84 
(57.36) (5.08) (5.67) 

62. 11 1 •• 84 5. 17 
(62.09) (5.02) (5.24) 

62.71 5.08 5.04 

(6~. 61) ( 4. 96) (5. 13) .. 

..­
-ll-

°' 
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Table40 

Com pd. 
No. 

4 

5 

6 

R 

L-Ser-011 

HO 
' f "2 

NH-CH-COOH 

COOH 
I 

CH2 I 
NH-CR-COOH 

(L) 

COOH 
CfH2>2 

NH-CH-COOR 
(L) 

/ 

m. p, Formula 

(°C) 

amorphous CaslluC1 2 N20a 

solid 

amorphous CuH24ChN201 
solid · 

198-199 C26H20Cl 2N20., 

Elemental Analysis(Found) 

c H N 

55.77 4.88 5.66 

(55.88) (5.27) (5.84) 

55.07 4.62 5.35 
(54.65) (4. 98) (5.22) 

55.88 4.88 .5. 21 
(55. 97) (5. 16) (5. 16) 

...... 

.a:--

" 
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Example 70 

By substantially the same synthetic method as in 

Reference Example 2, a compound listed in Table 41 

was obtained. 
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Table41 

Cl 

\ 

I 

I 

I n. n. 2 

COCll2-
H 

-CH2-Q 
II 

/ 

Q Cl 

. 

0 

: ---<_,••'"'- COOR2 

/N 
Rl 0 

. m. p. Formula Elemental Analysis(Found) 

CC) c 1-1· N 

amorphous C:uH20Cl 2N204 IR µ £\~I "Cm -1 : 3400 (NH) , 

solid 1740(CO), 1670(CO) 
1H-NMR(CDC1 3 ) o : 2.9(]){, 

dd), 3.2(1li,dd), 4.47(1H,dd,C:i-H), 

5. 54(111, s,C5 -H) 
•. .. 

,_ 
~ 

'° 
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Also, physicochemical properties of an 
intermediate are shown in Table 42. 
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Table42 

Cl 

H1 I Rs I 

(/OCH2-
II 

-CH -0 2 -
H 

/ 

Cl 

OH 
~ -r=1COOR2 

/N 
Rl 0 

m. p. Formula 

(°C) 

amorphous CssH20CI 2N20• 
solid 

Elemental Analysis(Found) 

c H N .. 
1H-NMR(CDC1 3 ) o : 4. 7 (111, 

d), 5.03(2H,s,CH2Ph), 

5. 65 ( lH, d):, 6. 0-8. 3 (20H, m) 

...... 
V\ 
....... 
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Example 71 
Ethyl ester of trans-7-chloro-5-(2,4,6-
trimethoxyphenyl)-l-neopentyl-2-oxo-l,2,3,5-tetrahydro-
4,1-benzoxazepine-3-acetic acid 

5 (l} 2-acetylamino-5-chloro-2',4',6'­
trimethoxybenzophenone 

A solution of 2.41 q of 1,3,5-trimethoxybenzene in 
10 ml of dry tetrahydrofuran was cooled to -78°C, and 
9.1 ml of n-butyl lithium (l.58 M solution in hexane) 

10 was added dropwise over a period of 10 minutes-. This 
solution was added dropwise to a solution of ·2.0 ~ of 
6-chloro-4-methyl-4H-3,l-benzoxazin-4-one in 20 ml of 
dry tetrahydrofuran. After mixture stirring at 0°C for 
l hour, the solvent was removed, after which the 

15 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 hyqrogen carbonate, the solvent was 
removed, and the residue was.subjected to silica gel 

20 column chromatography to yield ·1.28 g of a crystal. 

Melting point: 159-160°C. 
Elemental analysis (for C18H18ClN05 ) 

Calcd.: C 59.43; H 4.99; N 3.85 
Found : C 59.39; H 4.94; N 3.86 

25 (2) 2-amine-5-chloro-2',4',-6'-trimethoxybenzophenone 
A mixture of 4.7 g of 2-acethylamino-5-chloro-

2' ,4' ,6'-trimethoxybenzophenone, 50 ml of 6 N 
hydrochloric acid and 50 ml of ethanol was refluxed for 
1 hour while heating. After the solvent was distilled 

30 off, the residue was basefied with an aqueous solution 
of soditim 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 qel column chromatography to yield 

35 3.75 g of a crystal. 

(3) 2-amino-5-chloro-a-(2,4,6-trimethoxyphenyl)benzyl 
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alc;::ohol 
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 

S 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 qel column chromatography to yield 

10 2.9 g of a crystal. 

15 

20 

( 4) .S-chloro-a-( 2, 4, 6-trimethoxyphenyl )-2-
(neopentylamino )benzyl alcohol 

After a solution of 2.5 g of 2-amino-5-chloro-a­
(2,4,6-trimethoxyphenyl)benzyl alcohol, 1.01 ml of 
trimethylacetaldehyde and 0.56 g of ace~ic 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 

•. 

chromatography to yield 2.2 q of a crystal. 
(5) Ethyl ester of 3-[N-(4-chloro-2-(a-hydroxy-2,4,6-
trimethoxybenzyl)phenyl]-N-neopentylcarbamoyl]acrylic 

25 acid 
2.0 q of 5-chloro-a.-(2,4,6-trimethoxyphenyl)-2-

(neopentylamino)benzyl alcohol, 0.99 g of monoethyl 
ester of chlorofumaric acid and o.as·q of sodium 
hydrogen carbonate were added to 30 ml of 

30 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 q of an oily 

35 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-
4,1-benzoxazepine-3-acetic acid. 

2.5 g of ethyl ester of 3-[N-(4-chloro-2-(a­
hydroxy-2,4,6-trimethoxybenzyl)phenyl]-N-

5 neopentylcarbamoyl]acrylic acid and 1.33 g of potassium 
carbonate were added to 30 ml.of .et~anol, and this 
mixture was stirred at room temperature overnight. 
After ethyl acetate was added, the mixture was washed 
with water and dried, after which the solvent was 

10 

15 

removed and the residue was subjected to silica gel 
column chromatography to yield 2.0 g of a crjstal. 
Melting point: 154-155°C. 
Elemental analysis (for C27H34ClN07 ) 

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. 



/. 

Table 4 3 

COOC2H1 

Compd. .X y m. p, Formula 
No. (°C) 

1 7-Cl 2' , 4' -OClls 117-119 Caells2ClNOa 

2 7-Cl 2' , 6' -OClls 175-177 C29Jl32ClN08 · : 

3 7-Cl 2' , 5' -OClls 165-166 C29lluClNOa 

4 7-Cl 2', 3' -OCll20- 164-167 . CnlluClNOa 

5 7-Cl 3',4'-0Cll20- 133-134 C25 II uClNOa 
.. 

Elemental Analysis(Found) 
c H N 

63. 73 6. 58 . 2.86 

(63.63 6. 81 2.83) 

63. 73 6.58 2.86 

(63.54 6.49 2. 89) . 

63. 73 6.58 2.86 

(63.63 6.59 2.82) 

63.35 5.95 2.96 . . . 
(63. 31 5.88 2.92) 

63.36 5.95 2.96 

(63. 13 5.96 2. 79) 

. I 

.... 
1..11 
VI 

-~ 
Cf.) 
:::r -g ..... 

f 
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Table 4 4 

Com pd, 
No. 

6 

7 

8 

9 

·10 

11 

. ··'··.:1·\ .. 

~~ -en/ -en 
!!!!!!!!! l:r" -(t· ===~ 
. ::i:: -I» ._en 
=bj 
=g 
-t:S 

~ =.a ---1» -n 

~ 

x 

8-Cl 

7.9-Cl 

7-Cl 

7-Cl 

7-Br 

7-Cl 

y m. p, 
(°C) 

2' -Cl 142-143 

2'-0Clls 167-169 

2'-ocns 173-174 

2'-Dr 128-129 

. . 

2'-Cl . 143-146 

2', 3' -OClls 184-185. 

/. 

Formula 

CulluChN04 

CulluChNOs 

C25IlsoClNOs 

Cull21BrCIN04 

C2·4H21B~C~N04 

C~ell32ClNOe. 

" 

Elemental Analysis(Found) 
c 

62.07 

(61. 87 

60. 73 

(60. 73 

65. 28 

(65.32 

56.65 

(56. 77 

56. 65 

(56.50 

63. 73 

(63. 75 

. .. 

I-I N 

5.86 3.02 

6. 01 2.89) 

5. 91 2.83 

5.97 2. 74) 

6.57 3.05 

6. 64 3. 11) 

5.35 2. 75 

5.42 2. 76) 

5. 35 2. 75 

5.23 2.58) 

6.58 2.86 

6.82 2. 67) 

I-' 
VI 
0\ 

I 
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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 

S 45 through 47 were obtained. 



/,. 

Table 45 

COOC211& 

Com pd. x y m. p. Formula Elemental Analysis(Found) 
No. (°C) .c H N 

1 7-F 2'-Cl oil Casll25ClFN04 111-NMR(CDClsH: 0. 9·3 and 1. 03(each 311. d, 
J=6. 61Iz), 1. 25(311, t, J=7. 211z), 1. 86-2. 10 

(111, m), 2. 80(111, 4d, 1=16. 5, 6. 211z). 3. 06(111, dd, J=16. 5. 7. 4 
Hz), 3. 44(111, dd, J=l~. 8, 5. 4Ilz), 4. 14(211. q, J=7. 211z), 4. 32 
(111, dd, J=l3. 8, '8. 411z), 4. 43(111, dd, J=7. 4. 6. 211z), 6. 15 
(111, s), 6. 26(111, dd, J=9. 0, 2. 911z), 7. 12(111, ddd, J=8. 8. 7. 6, 
2. 911z), 7. 29-7. 47(411, m), 7. 66-7. 75(111, m) 

2 7-0Clls 2'-Cl oil C24IluClNOs . · .l ll-NMR(CDC1s)6 :0. 93(311, d, J~6. 811z), 1. 03 
· (311, d, J=6. 611z). 1. 25(311, t, J=7. 211z), 1. 98 

(111. m), 2. 80(111. dd, 1=6. 2. 16. 411~). 3. 04(111, dd, J=7. 2. 16. 411z 
. ), 3. 43(111, dd, J=5. 4, 13. 611z). 3. 6: (311, s), 4. 13(211, q, J=7. 211z 

), 4. 30(111, dd, J=8. 4, 13. 6Jlz), 4. 44(111. dd, J=6. 2. 7. 211z), 6. 06 
(111, d, J=3. Ollz). 6. 16(111, s), 6. 93(111, dd, J=3. O. 8. 611z), 7. 25-
7. 74(511, m) 

. I 

...... 
VI 
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Table46 

Com pd. x y m. p, 
No. (°C) 

3 7-Cl 2'. 4' -Cl amorphous 

solid 

4 7-Cl 2'-CFs 120-122 

5 7-Cl 2-0Clls 124-125 

6 7-Cl 2'-Br oil 

7 7-Br 2'-Cl oil 

/ 

Formula Elemental Analysis(Found) 
c H N 

CulluClsNO" 56.98 4.99 2.89 

(56. 92 5.00 2. 95) 

C1ull25ClFsN04 59.57 5.21 2.89 

(59.57 5.18 2.84) 

C24lluClNOs 64.64 6.33 3. 14 

(64.54 6.34 3.07) 

Czs 1125 BrClN04 111-NMR(CDClsH: 0. 95(311, d, J=6. 811z). 1. 06 
(311, d, J=6. 611z), 1. 25(311, t, J=7. lllz), 1. 85-

2. 09(111, m), 2. 80(111, dd, J=16. 6, 6. 21lz), 3. 05(11I. dd, J=l6. 6. 

7. 411z), 3. 48(111, dd. J=13. 8, 5. 211z), 4. 14(211, q, J=7. lliz), 4. 29 

on. dd, J=13. 8. 8. 81Jz), 4. 43(111. dd, J=7. 4. 6. 211z), 6. 07(111. s), 

6. 50(111, d,' J=2. 211z), 7. 22-7. 75(611. m) 
Czsll258rCIN04 . ! 11-NMR(CDClsH: 0. 93 and 1. 02(each 311, d, 

1=6. 611z), 1. 25(311, t, J=7. 211z), 1. 86-2. 08 

(111, m), 2. 79(111, dd, J=16. 6. 6. 211z), 3. 06(1JI, dd, J=16. 6, 7. 411z), 

3. 44(111. dd, J=l~. 8. 5. 611z), 4. 13(211. q, J=7. 2Ilz), 4. 31(111, dd, J= 

13. 8, 8. 411z), 4. 43(111. dd, J=7. 4, 6. 211z), 6. 13(111,. s), 6. 65(111. d, 

J=2. 411z), 7. 20-7. 75(611, m) 

. I 

..... 
VI 

'° 
.-_;,. 

-~I ~t/ll 
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Table 4 7 

Compd. x y m. p, 
No. (oC) 

8 7-Cl 4--c1 oil 

9 JI 2' -Clls 88- 90 

10 7-Cl 3' -Cl oil 

-

11 7-CFs II 100-102 

12 7-Cl , II oil 

/ 

Formula Elemental Analysis(Found) 
c I-I N 

C231J 26ClzN04 1ll-NMR(CDCls)6:0.91 and 0.98(each 311,d,J= 
6 .. 611z), 1. 24(311. t, J=7. lllz), 1. 93-2. 20(111, m) 

, 2. 76(111, dd, J=16. 6, 6. Ollz), 3. 05(111, dd, J=16. 6. 7. 611z), 3. 44 

(111, dd, J=l3. 6, 7. 61lz). 4. 12(211, q, J=7. lllz), 4. 26(111. dd, J=13. ( 

, 7. 611z), 4. 41(111, dd, J=7. 6, 6. Ollz), 5. 84(111, s), 6. 57(111, s), 

7.20-7.50(611,m) 
·C24IluN04 72.89 7.39 3.54 

(73. 18 7. 25. 3.54) 
Cull25Cl2N04 1 H-NMR(CDCla)6 :·o. 91(311, d, J=2011z), 0. 98(311, 

d, J=6. 611z), 1. 25(311, t, 1=1. lllz), 1. 95-2. 18 

. (111, m), 2. 78(111, dd, J=l6. 4, 6. Ollz), 3. 05011, dd, J=16. 4, 7. 611z),, 

3. 44(111, dd, J=13. 6, 6. 4Ilz), 4. 13(211, q, J=7. lllz), 4. 26(1U, dd, J= 

13. 6. 7. 6llz), 4. 40(111, dd, J=7. 6, 6. Ollz), 5. 84(111, s), 6. 59(111, d, 

1=2. OIIz). 7. 14-7. 50(611, m) 
CulluFsN04 64. 13 5.83 3. 12 

(64. 44 5.85 2.98) 
C23ll2~ClN04 111-NMR(CDClaH:0.91 and 0.99(each 311,d,J= 

6. 611z), 1. 24 (3It. t, J =7. 2Jlz), 1. 95-2. 20( 111. m) 

, 2. 78(111, dd, J=16. 6, 5. 8Jlz), 3. 07(111, dd, 1=16. 6, 7. 8Jlz), 3. 44 
on. dd, J=13. 8, 6. 411z), 4. 13(211. q, J=7. 211z), 4. 27(1ll. dd, J=l3. ~ 

, 7. 611z), 4. 43(111. d, J=7. 8, 5. 8Hz),;5. 88(111, s), 6. 61(111, d, J=2.' 
Hz), 7. 24-7. 49(711, m) : 
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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 yield the compounds listed 

5 in Tables 48 and 49. 



Table48 / 

x coon 

Clla 

Com pd. x y m. p. Formula 
No. (°C) 

1 7-Cl 2',4'-0Clla 260-263 C24IluClNOo 

2 7-Cl 2' • 6' -OClla 263-270 CulluCl~Oa 
.. 

(decamp) . +O. 3II20 .· .. 
. . 

3 7-Cl 2' • 5' -OClls 230-232 C2.alluC1NOo, 

4 7-Cl 2' • 4' • 6' 260-263 Ca&lls 0ClN01 

-OClls (decamp) 

5 7-Cl 2', 3' -OCll20- 215-218 CzslluClNOa 

Elemental Analysis(Found) 
c H N 

62.40 6.11 3.03 

(62. 27 6. 26 2. 97) . 

61. 68 . 6.17 3.00 

(61. 72 6.15 . 2.90) 

62.40 6.11 3.03 

(62. 31 . 6. 13 3.03) 

61. 04 . 6.15 2.85 

(60. 97 . 6.12 2. 71) . 
61. 95 5.42 3. 14 

(61. 78 5.56 3. 31) 

~ \ - .... \ _.....r.n j 

~ I 
~ I = ...... \ ::c: 
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Table49 

Com pd. x y m. p. Formula 
No. Ct) 

6 7-Cl 3', 4' --OCllaO- 211-212 Cull24ClNOe 

7 8-Cl 2'-Cl 186-187 C22IluChN04 

8 7.9-Cl 2'-0CHa 265-267 Cull25ClaNOn 

+O. 51120 

9 7-Cl 2' -OClla 167-168 CulluClNOn 

10 7-Cl 2'-Br 251-253 Cull uBrClNO, 
.. 

... 

11 7-Br 2'-Cl 247-250 CulluBrClNO, 

12 7-Cl 2', 3' -OCUa 244-247 C24lf2sClNOe 

+0.31120 

Elemental Analysis(Found) 
c 1-1 N 

61. 95 5.43 3. 14 

(61. 79 5.37 2.94) 

60.56 5. 31 3. 21 

(60.23 5.58 3.06) 

58. 12 5. 51 2. 94 

(58. 18 5.27 2.69) 

63.96 6.07 3.24 

(63.56 6. 14 3.07) 

54. ~6 4.82 2. 91 

(54.97 4.85 2.87) 

54.96 4. 82 2~ 91 

(54. 73 . . 5. 12 2.82) 

61. 68 6. 17 3.00 . 
(61. 65 . ~ 6. 16 2. 89) 

t-' 

"' ·w 

;l I 
---. i _,,;._ :t> I 

-gi I ---g I --.· ~ ==..,, . ttf 
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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 5 in Tables 50 and 51. 



/. 

Table 50 

COOll 

Com pd. x y m. p, Formula 
No. ('C) 

1 7-F 2'-Cl 204-206 C21 ll21 ClFN04 

2 7-0CHs 2' :-Cl 92- 94 CulluClNOa · 

+o. 4Iho. 

3 7-Cl 2',4'-Cl 236-238 C21Il20ClsN04 

4 7-Cl 2' -CFs 212-225 C22Il21ClFsN04 

Elemental Analysis(Found) 
c I-I N 

62.15 5.22 3.45 

(61. 96 5. 18 3.66) 

62.16 . . 5. 88 3.30 

(62. 14 5. 93 . 3.28) 

55.22 4. 41 3.07 

(55. 12 4.45 3. 00). 

57.97 4.64 3.07 . 
(57. 72 . : 4. 67 3.05) 

.­
°' \.II 
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Table51 

Com pd, x y m.p. Formula 
No. (°C) 

5 7-Cl 2' -OClls 219-222 CulluClNOs 

6 7-Cl 2' -Br 212-216 C21lf21DrClN04 

7 7-Dr 2'-Cl 194-196 C21 ll21 BrClN04 

+O. 21120 

·8 7-Cl 4'-Cl 223-225 Cu 1121 Cl2N04 

9 II 2' -Clls 192-195 Cull25N04 
' 

10 7-Cl 3'-Cl 158-160 C21Il21Cl2N04 

+O. 21120 

11 7-CFs II 149-151 C22H22FsN04 

12 7-Cl II 190-l.92 C21H22ClN04 
. . 

Elemental Analysis(Found) 
c H N 

63.23 5. 79 3. 35 

(62. 88 . 6.09 3. 16) 

54.04 4. 53 3.00 

(53.68 4.56 3.10) 

53. 61 4.59 2.98 

(53.44 4. 49 . 2. 91) 

59. 73 5.01 3.32 

(59.58 5. 01 3.23) 
. . . 71. 91 6. 86 3. 81 

(71. 86 6. 78 3.80) 

59.22 5.06 . 3. 29 

(59.00 5.00 3.23) 

62. 70 5.26 3. 32. 
. . 
(62. 51 . ~ 5.50 3. 14) 

65.03 5. 72 3. 61 

(64. 94 5. 61 3. 48) 
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Example 76 
n-butyl ester of trans-7-chloro-5-(2-chlorophenyl)-l­
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 obtained 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 

10 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 

15 column chromatography to yield 0.25 g of a crystal. 

20 

Melting point: 106-109°C. 
Elemental analysis (for ~26H31Cl2N04 ) 

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 
synthesized. 

I . 



Table52 

Clls 

Com pd. R m. p, 
No. CC) 

0 CHs · oil 

1 II+ -CllaOC Clls 
Clls 

oil 

2 Clls 0 
I II -0 -CHO CO 

/ 

Formula ~lemental Analysis(Found) 
c H N 

Culis 4Cl aNOe 1H-NMR(CDCls)6:·o. 93(9JI, s, Bu'), 1.19(911, s, 
Bu'). 2. 86011. dd, 1=16. 8, 6. 411z), 3. 09(111. dd. 

1=16. 6. 7. Ollz). 4. 27(111, t, 1=6. 81Iz). 4. 50(111, d, 1=14. Ollz), 
5. 73(111. d, J=15 .. 0llz). 5. 79(111. d, J=l5. Ollz), 6. 26(1((, s, C5-ll). 
6. 5-6. 6(1H. m), 7. 3-7. 8(6H. m. aromatic)' 
Cs1Ils1Cl2NO., 111-NMR(CDC1s)6:0. 93(911. s, Bu~).1.1-1. 6 

(6H, m), 1. 65-2.: ~(4H, m), 2. 75-3. 2(211, m), 3. 3 
-3. 5(111, m), 4. 35-4. 7(311, m), 6. 25 and 6. 28(111, each s, Cs-II), 
6. 52(111. s, aroma tic), 6. 7-6. 85(111. m), 7. 3-7. 8(611, m, aroma tic) 

t:i· 
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Table53 

Com pd. R m. p. 
No. (°C) 

~ CtClls 
oil 

3 -Cll 2 COClh II 
)( 'ens 

llsC2 

0 167-168 

4 II /Clls 
-CH2CN'-Clls 

0 
oil 

5 11 /Cll(Clls) 2 
-CH2CN'-Cll(Clls) 2 

-Cll2'r=<Clls 165-166 

6 ~ 
0 

-Cll,$0 191-193 

7 
~ Ii 

/ 

· Formula Elemental Analysis(Found) 
c H N 

CszHsaChNOa 111-NMR(CDCl s) 6: 0. 93(611. d, J ==6. 811z). 0. 94 
(911, s, Bu'), 1. 06(30. t, J=7. 611z), 1. 85-2. 1 

(111, m), 2. 2-2. 4(211. m), 2. 81(111, dd, 1'=16. 6, 6. Sliz). 3. 02(111. 

dd," J=16. 6. 6. 811z), 3. 39(111, d, J=H. OHz). 3. 92(211. d. 1=6. 6 
Hz), 4. 42(111, t, J=6. 711z), 4. 50(111, d. J=14. Ollz), 4. 81(111. d, 

J=ll. 6Ilz). 4. 93(111, d, J=ll. 611z), 6. 25(111, s. Ca-II), 6. 52(111, 
s). 7. 04(111. t. J=7. 811z), 7. 3-7. 8(611, m) 

Culls oCl 2N20s 59.89 5.80 5.37 
(59.92 5.82 5. 15) 

Cs ollsaChN20& 111-NMR(CDCl s) 6: 0. 94 (911, s, Bu 1 
), 1. 1-1. 5 

.. (1211. m). 2. 99(111, dd, J=16. 8, 6. lllz), 3. 20 
(111, dd, J=16. 8, 7. 2Hz), 3. 39(111, d, J=14. Ollz), 3. 3-3. 8(211. m), 

4. 4-4. 65(311, m), 4. 78(111. d, J=l4. Ollz), 6. 27(111, s), 6. 52(111, 
s), 7. 3-7. 8(611, m). 

C21Il21ChN01 59. 13 4.96 2. 55 
(59.21 5.28 2~46) . . . 

Cs2ll2eCl2NOa 64.65 4.92 2.36 
(64. 67 5.27 2. 14) 
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Table54 

Com pd. R m. P. Formula 
No. (°C) 

8 -Clla 158-159 CulluCl 2N04 

122-123 C20ll20ChN04 
9 -Cll2-0 ·~1120 

10 -Clf 2COOClla 137-13~ C25Il21ChNOe 

11 -Cll2Cll=Cll2 108-109 Cull21Cl2N04 

89- 90 CullssChN04 
12 -CH2-Q 

13 -Cll2COO-C(Clla)a 140 CullssChNOe 

Elemental Analysis(Found) 
c H N 

61. 34 5.60 3.11 
(61. 48 5. 78 2.84) 

65. 54 5. 69 2. 64 
(65. 40 5. 70 2.43) 

59. 06 5.35 2. 76 
(59. 11 5.34 2.60) 

63.03 . 5. 71 2. 94 
. (63. 12 5.86 2. 77) 

65.41 6.62 2.63 
(65.62 6.51 2. 42) 

61. 09 6. 04 2.54 
(60. 87 . . 6. 14 2.48) . . 
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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,l-benzoxazepine-3-
acetic acid 

0.3 g of trans-7-chloro-5-(2-chlorophenyl)-l­
neopentyl-2-oxo-l,2,3,~-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 

10 hydrochloride was added, followed by stirring.at room 
temperature for 1.5 hours. The reaction mixture was 
concentrated, ethyl acetate was added and the mixture 
was washed with water, after which the organic layer 
was dried and the solvent was distilled off. The 

15 residue was subjected to silica gel column 
chromatography to yield 0.28 g of a crystal. 
Melting point: 147-148°C. 

20 

Elemental analysis (for C28H27Cl1N04 ) 

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 Example 2 were subjected 
to the same procedure as in Example 78 to yield the 
compounds listed in Table 55. 



Table 5 5 

Com pd. 
No. 

1 

2 

-~ ~"' rn 
if 
~ 

~ 
"' b:1 
n g 

iiiiiiii ~I. _____,. n 

} 
0 n . 
c. 

R 

-Q-cooc2115 . 

/Clls 
-en 

'-ells 

OR 

m. p, 
(°C) 

199-200 

•. 

100-101 

/ 

Formula 

Cu Hu Cl2NOa 

.. 

C2 5112 eCl 2NO, 

' 

Elemental Analysis(Found) 
c H N 

63. 70 5.35 2.40 
(63. 71 5. "63 2. 11) 

62. 76 6.11 2.93 
(62.91 6.32 2. 72) . 

. . . 

• 
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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,l­
benzoxazepine-3-acetic acid 

5 0.3 q of trans-7-chloro-5-(2-chlorophenyl)-l-
neopentyl-2-oxo-l,2,3,5-tetrahydro-4,l-benzoxazepine-3-
acetic acid as obtained in Example 2 and 0.09 q of 
cyclohexylmercaptan were subjected to the same 
procedure as in Example 78 to yield 0.19 g of a 

10 crystalline compound. 

15· 

Melting point: l57-158°C. 
·Elemental analysis (for C18H33Cl1N03S) 

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-chloro-5-(2-chlorophenyl)-l-
neopentyl-2-oxo-1,2, 3,S-tetrahydro~4 ,l-benzoxazepine-3-
acetic acid. 

To a solution of 1.2 q of trans-7-chloro-5-(2-
20 chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-

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 temperature for 3 

25 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 

30 column chromatography to yield 1.07 g of a crystal. 

35 

Melting point: 141-142°C. 
Elemental analysis (for C16H31ClN04 ) 

Calcd.: C 63.42; H 6.35; N 2.84 
Found : C 63.52; H 6.37; N 2.80 
Example 82 
Carboxymethyl ester of _trans-7-chloro-5-(2-

liiiimiUT 



- 174 -

chlorophenyl)-l-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine-3-acetic acid 

0.3 q of t-butoxycarbonylmethyl ester of trans-7-
chloro-5-(2-chlorophenyl)-l-neopentyl-2-oxo-1,2,3,5-

5 tetrahydro-4,1-benzoxazepine-3-acetic acid as obtained 
in Example 77 was dissolved in 3 ml of trif+uoroacetic 
acid, and this solution was kept standing at room 
temperature for 30 minutes. After the solution was 
concentrated, ethyl acetate was added, followed by 

10 washing with water and subsequent drying, af~er which 
the solvent was removed and the residue was ·· 
recrystallized from petroleum ether to yield 0.24 g of 
a crystal. 

15 
Melting point: 186-190°C. 
Elemental analysis (for C24H25Cl2N06 • l/2Hi.O) 

Calcd.: C 57.27; H 5.21; N 2.78 
Found : C 57.38; H 5.05; N 2.78 
Example 83 
Methyl ester of 2-(trans-7-chloro-S-(2-chlorophenyl)-1-

20 isopropyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
acetyl]aminobenzoic acid 

0. 35 g of trans-7-chloro-5.-( 2-chlorophenyl)-l­
isopropyl-2-oxo-l, 2,3 ,5-tetrahydro-4,1-benzoxazepine-3-
acetic acid as obtained in Reference Example 5 was 

25 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 t~e residue was dissolved in 10 ml of 
dichloromethane, and 0.13 ml of methyl ester of 2-

30 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 aqueous solution of sodium 

35 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 C28H26Cl2N205 ) 

Calcd.: C 62.ll; H 4.91; N 5.24 
5 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. 



Table 5 6 

Compd. I R 
No. 

1 I r-=<COOC2ll5 
~ 

2 

3 

4 

-Q-cooc2Hs 

-p 
Cll2COOCIIs 

-en r-=<COOCll s 
2""'\_!/ 

. II 
CON-R 

/,. 

m. p, I Formula 
(°C) 

161-163 I C20II28ChN20s 

236-238 I C20I128ChN20s 

172-174 

92- 94 

CulluChN20.s 

Czoll29ChN20s 
• "1120 

=····. 

Elemental Analysis(Found) 
C I-I N 

62. 71 5.08 5.04 
(62.62 4.96 5. 15) 

62. 71 
(62.67 

62. 71 
(62. 63 . 

61. 71 
(61. 85 

5.08 
5.26 

5.08 
5.00 

5. 18 
5.33 

5. 04 
5. 09) 

5.04 
5.28) 

4.96 
5. 10) 
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Table 57 

Com pd. 
No. 

5 

6 

----~ -0 

~ 
~ a 
::c: 
el 
b:I 
R g 
~ 

'E!. 
~ 
8. 

R 

-c112-Q-coocna 

COOC ( Clla) s 

. -CH2-0-b 

m. P. 
(°C) 

139-142 

oil 

/' 

Formula · Elemental Analysis(Found) 
c H N 

CulluCl 2N 20& 62. 71 5. 08 5.04 
(62.62 5. 12 4.96) 

Cu Ilsa Cl 2N 205 
111-NMR(CDClaH: 1. 27(911, s, But), .1. 29(311, d, 

1=6. 811z), 1. 54(311, d, J=6. 811z), 2. 71 (111, dd, 

J=l4. 2. 6. Ollz}, 2. 95(111, dd, J=l4. 2. 7. 411z), 4. 38(111, t, J= 

6. 611z), 4. 45-4. 6(111, m), 4. 7.:.4, 9(211, m), 6. 00(111, s), 6. 3-6. 45 

(111. m, NII), 6. 50(1H, d, J=2. 411z), 7. 2-7. 85(1411, m) 
I . 

..... ..... ...... 
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Example_ 85 
2-(trans-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo­
l,2,3,S-tetrahydro-4,1-benzoxazepine-3-
acetyl]aminobenzoic acid 

5 0.15 g of methyl ester of 2-(trans-7-chloro-5-(2-
chlorophenyl)-l-isopropyl-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine-3-acetyl]aminobenzoic 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 

10 crystal. 
Melting point: 208-211°C. 
Elemental analysis (for C27H24Cl2N20 5 ) 

Calcd.: C 61.49; H 4.59; N 5.31 
Found : C 61.22; H 4.68; N 5.35 

15 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 B 

. II . 
CON-R 

Com pd. R m. p. Formula 

No. (°C) 

-Oll 149-152 C21IluChN20s 
1 " .. 

{)-coon 
>300 . C21lluCl~N20s . 

2 ·~1120 .. 

~ Ii 
. 223-225 C28112BC12N20s 

3 
Cll2COOH 

coon 240-244 Cull2BChN20s 
4 -Cll2-0 

-cn2{)-coo11 
242-244 C23ll20Cl2N20s 

5 (decamp) 

Elemental Analysis(Found) 
c 1-1 N 

61. 49 4.59 5.31 
(61. 81 4. 79 5.45)· 

60.97 4.64 5.27 
(60. 97 4. 76 5. 39) 

62. 11 4.84 5. 17 
(61. 96 4.82 5.35) 

62.11 4.84 5. 17 
(62. 13 ~ . 5. 00 5. 17) 

62.11 4.84 5. 17 
(61. 96 4.85 5. 25) 
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Example 87 
Ethyl ester of 4-[trans-7-chloro-5-(2-chlorophenyl)-l­
neopentyl-2-oxo-l, 2, 3, 5-tetrahydro.-4, 1-benzoxazepine-3-
acetyl ]aminobenzoic acid 

5 0.6 g of trans-7-chloro-5-(2-chlorophenyl)-l-
neopentyl-2-oxo-1,2,3,S-tetrahydro-4,1-benzoxazepine-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 q of 

10 a crystal. 

15 

Melting point: 210-210°c. 
Elemental analysis (for C31H32Cl2N20 5 ) 

Calcd.: C 63.81; H 5.53; N 4.80 
Found : C 63.79; H 5.~8; N 4.70 
Example 88 

By the same procedure as in Example 83, the 
compounds listed in Tables 59 and 60 were synthesized. 



J 
Table59 

Com pd. R 
No. 

1 
-OCOOCils 

-Cll2 . 

. .. . . . 

2 -c112-Q-coocns 

3 ·-o-c112COOClls 

4 -Cll2Cn2-Q-coocns 

II 
CON-R 

m. p. 
CC) 

.181-182 

.. 

208-209 

224-225 

114-115 

./ 

Formula 

Cu lluCl2N20s 

: 

Cu lluChN20s ' 
; 

.. 

Cs1Ils2Cl2N20s . 

C32lluChN 20s 
.. 

Elemental Analysis(Found) 
c H N 

63.81 5.53 4.80 
(63.85 5. 41 4. 66) 

63.81 5.53 4. 80 
·. (63. 62 5. 53 . 4. 79) 

63.81 5.53 . 4. 80 

(63.69 5.60 4.54) 

64 32 : . . . 5. 74 4. 69 
(64.22 5.97 4.43) 
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Table GO 

Com pd. 
No. 

5 

--tj I 
- -~ !' =-~ - _g 
= ...... I = :iF 

f !i II ~::i: ;:;- • .a 
.!!' ..s Si'" a 

Q. 

R 

Clls 
_ coo+cns 

-Cllz -Q-d Clls 

m. p, 
(°C) 

oil 

/ 

Formula Elemental Analysis(Found) 
c H N 

111-NMR(CDClaH:O. 94(911, s, Bu 1
), 1. 27(911, s, But), 2. 72(111. dd, 

J=l4. 2, 6. Ollz), 2~ 92(111, dd, J=14. 2. 7. 211z), 3. 40(111, d, J=I4. 0 

Hz), 4. 30-4. 7(411, m), 6. 27(111, s), 5. 52(111. d, J=l. 611z), 7. 1 

-7. 9(1411, m) 
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1· 
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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 5 . 62. 



/ .. 
Table 6 1 

Rn 
CN-R 

Com pd. R m. p, Formula 
No. (°C) 

283-286 C20HzaCl2N20s 

1 -Q-coon 
. 

-OOH 220-223 CsollsoChN20s 

2 -Cll2 

251-:-253 CsollsoChN20s · 

3 -c112-Q-coo11 

156-158 CsollsoChN20s 

4 -Q-cll2COOII 

Elemental Analysis(Found) 
c H N 

62. 71 5.08 5.04 
(62. 95 5.39 5. 01) 

63.27 5. 31 4.92 
(63.24 5.23 4. 78) 

63.27 5. 31 4.92 
(62.98 5.43 4. 61) 

63. 27 :: 5. 31 4. 92 
(63.39 5.21 4. 76) 
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Table62 

Com pd. 
No. 

5 

6 

--i-
~ 
(1) 

~ 
::c: g 
ttl 

~s/. ~ 
-----(1) 

'E. 
~ 
() 

~ ' 

R 

-cn 2cn 2 -Q-coon 

-Cll2 
-O-OCOOll 

m. P. 
(°C) 

143-145 

158-161 
r 

/. 

Formula 

Cs 1 ll32Cl2N205 
"1120 

CsellseCl2N20a 

Elemental Analysis(Found) 
c I-I N 

62.28 5.61 4. 73 
(62.32 5. 78 4. 49) 

66. 77 5.60 4.33 
(66. 76 5.80 4. 39) 
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Example 90 
Trans-7-chloro-5-(2-chlorophenyl)-l-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetamide 

1.0 g of trans-7-chloro-5-(2-chlorophenyl)-l-
5 isobutyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-

· acetic acid and 0.5 g of ammonium chloride were 
dissolved in 8 ml of dimethylformam.ide, and 0.46 g of 
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride and 0.7. ml of triethylamine were added, 

10 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 

15 crystal. 

20 

Melting point: 271-272°C. 
Elemental analysis (for C21H22Cl2N20 3 ) 

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 
procedu~e as in Example 90 to yield the compounds 
listed in Tables 63 through 67. 

----·---··---·---



Table63 

Com pd. RI 
No. 

1 Cil(Cl'3) 2 NII2 

2 Clls Niia 

3 
-CH2-Q 

Nll2 

4 
-Cll2{) 

Nll2 

R2 

0 

8R2 

m. p. 
(°C) 

226-227 

187-189 

246-248. 

185-187 

/ 

Formula 

C2oll20ClaN20s 

C1 alli eCI2N20s 

C24ll28ClaN20~ 

C24ll20ClaN20s 

-Et. 
~en 

~ n a 
- ::r: 

~ 
l:tl 

- n 
- g :;;a 
--='[ 

~ 
2. 

Elemental Analysis(Found) 
c I-I N 

.58.98 4.95 6.88 
(58.93 . 4. 85 6. 75) 

56.34 4.33 7.30 
(56. 53. 4. 55 6.94) 

62.48 5.68 6.07 
(62.28 5.87 5.86) 

63. 31: 4. 43 6.15 
(63.23 4. 49 6.10) 

,.... 
OD ...., 



/. 

Table64 

Com pd. RI Rz m. p. Formula 
No. Ct) 

5 -Cll2{) NIIClla 189-190' Cull22ChN20a 

6 -Cll2-{) N(Clla) 2 183-184 C20Il2.tCl 2N20a 
·}{1120 

7 -C112-p 
NllClla 104-107 Cull2.tCl2N20.t 

• "1120 
OCH a 

8 
-Cll2Cll2{!) 

NllClls . 193-195 CuH2.tClzN20s 

9 -CII2{)-0CIIs NllCHs 171-172 Cull2.tClzN20.t 

10 -c11.-g NllClls 190-191 C20ll2.tClzN20a 

~ " 
11 Cll2Cll(Clla)2 N(Cllah 134-135 CulfzoClzN20a 

Elemental Analysis(Found) 
c H N 

63.97 4. 72 5.97 
(64.01 4.53 . 5.90) 

64.00 5.06 5. 74 
(63.97 5.03 5. 81) 

61. 42 4. 96 5.51 
(61. 65 5.05 5.40) 

64.60 5.00 5.80 
(64.42 4. 99 5. 73) 

62.53 4.84 5. 61 
(62.24 5.05 5.34) 

67.06 4.66 5.39 
(66. 78 4.56 5. 26) . . . 
6147 5. 83 6. 23 

(61. 33 5. 76 6. 18) 

I. 

,...... 
00 
00 

I 
I 

~1 I 
---=· ~"' 

~ 
- CD 2. -;: 

t; 
CD . s 

-::i:i ==::.g 
Iii --s. 
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Table65 

Com pd. RI R2 m. p. Formula 
No. (°C) 

12 Cll2CH(Clla) 2 II 135-136 C25IlsoChN20s 
N(Clh) sClls 

13 Cll2Cll(Clls)2 JI 
NCll2{] 

168-169 CulluChN20s 

14 
-Clf 2-0 ro 141-142 CsslluChN20s 

·~ll20 

15 -Cil2{) JI 
NCll2iJ 

177-178 CsslluChN204 

OClls 

16 -Cll2{] NJ-(i 177-179 C35llssChNsOs 

17 Cll2C(Clls)s NIINII2 248-250. C22ll25ClaNsOs 

18 Cll2C(Clls)s NIIN(Clls)2 232-235 Cull20ChNsOs 

Elemental Analysis(l~ound) 
c H N 

62.89 6.33 5.87 
(63. 15 6.38 5.87) 

65. 76 5.52 5.48 
(65.89 5.67 5.57) 

68.28 5.04 4.83 
(68. 33 5. 12 4.65) 

66. 79 4. 90 4.87 
(66.97 4. 91 4.83) 

68.40 5.41 6.84 
(68.35 5.57 6.82) 

58.67 5.60 9. 33 
(58. 76 5. 90 8. 93) . .. 

60 .. 25 6.11 8. 78 
(60. H 6. 20 8. 51) 

.... 
00 

'° 

-~ ----"' -en 
!!!!!!!!! g­
!!!!!!!! n 
-r+ 

..;._:::i:: 
===~ =o:i 
-n =s iiimiiii:;o 
-n 
-"CS ---!» -o 

n 
c:i.. 



Table 66 

Compd. I R 1 R2 
No. 

19 I ClhCll(Clls) 2 
II 

~-« 
20 Cll(Clls)2 0 

II II 
N(Cll2)2CNll2 

21 Cll2Cll(Clls) 2 NH2 

-~ -{II 

==ga 
-0 
!!!!!!!!!!! 0 -----:?: -II> -{II 

=~ -o ;;;;;;;;;;;; g ---:;d 
==i ~(') a. 

/' 

m. p I C°C) Formula 

270-271 I C22Il22ClzNaOs 
·~1120 

247-248 I C22ll23Cl2Ns04 

271-272 I C21 ll22ClzN20s 

Elemental Analysis(Found) 
C H N 

53.50 4.59 17.02 
(53.63 4.43. 16.88) 

56.91 
(56.69 

59.87 
(59.91 

4. 99 
4. 90 

5.26 
5.33 

9.05 
8. 96) 

6.65 
6. 91) 

~ 
\0 
0 



Table67 

Compd. 

No. 

22 

23 

24 

25 

-~ -en 
-Cl.I 
!!!!!!!! go 
!!!!!!!!!!! <11 --iiiiiiiiiii ::i:: -I» -en 
=ttt 
==:g 
-= 
iiiiiiiiiii ~ 
-<11 
-"O ---1» -o 

8. 

R' 

CllzC(Clls) s 

Cll2C(Clla)s 

Cll2C(Clls) s 

Cl(zC(Clls) s 

Rz m. P. 

C'C) 

~en -Q-N;;ns 
198-199 

2 
' 'ens 

132-133 

C)-0-F 
II /CU a 

118-121 

-N(Cll2) sN'clls 

179-180 
II 

-N(CIJ2)20 

/,. 

Formula 

Cu llnCl2NaOa 

Ca 2lls 4ChFNaOs 

C21HnClzNaOs 
(COOll)2•1/21120 

CullnChNsOs 
•1/41'20 

Elemental Analysis(Found) 

c I-I N 

65. 49 6.20 7.39 
(65. 91 6.50 7. 28) 

64.21 5. 73 7. 02 
(64.45 5.83 7. 13) 

.. 

56.22 6. 18 6. 78. 
(56.37 6.35 6.56) 

62. 62 6. 66 7.83 
(62.66 6.54 7.85) 

...... 
'° ...... 
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Example 92 

Ethyl ester of 7-chloro-5-(2-chlorophenyl)-l-isobutyl-

5-methyl-1,2,3,5-tetrahydro-2-oxo-4,l-benzoxazepine-3-

acetic acid 

5 (1) 4-chloro-2-(a-hydroxy-a-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 

10 of 2-amino-5-chloro-2'-chlorobenzophenone in ~~ ml of 
tetrahydrofuran. After refluxing with heati~g for 10 

minutes, the mixture was cooled with water, and a 

saturated aqueous solution of ammonium chloride was 

added, and the mixture was extracted with ethyl 

15 

20 

acetate. The solvent was distilled off, and the 
residue was subjected to silica gel_col"Umn 

chromatorgraphy to yield 1.5 g of an oily compound. 
1H-NMR (CDC13 ) 8: 2.04 (3H, s, CH3 ), 7.0-7.8 (7H, m) 

(2) N-isobutyl-4-chloro-2-[a-hydroxy-a-methyl-(2-

chlorophenyl)methyl]aniline 

To a solution of 1.2 g of 4-chloro-2-[a-hydroxy-a­

methyl-(2-chlorophenyl)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 

25 room temperature 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 

30 1H-NMR (CDC13 ) 8: 0.75, 0.80 {6H, each, d, CH3 ), 1.67 

(lH, m), 1.99 (3a, s, CH3 ), 2.74 (2H, d), 7.05-7.8 (7H, 

m) 

(3) Ethyl ester of 3-[N-[4-chloro-2-(a-hydroxy-a­

methyl-{2-chlorophenylmethyl)phenyl]-N-
35 isobutylcarbamoyl]acrylic acid 

1.4 g of N-isobutyl-4-chloro-2-[a-hydroxy-a-



111riiW1nr - 193 -

methyl-(2-chlorophenyl)methyl]aniline was dissolved in 
15 ml of dichloromethane, and 0.7 g of sodium hydrogen 
carbonate was added, after which a solution o_f 0. 68 g 
of monomethyl ester of chlorofumaric acid in 4 ml of 

5 dichloromethane was added dropwise over a period of 20 

minutes. After the mixture was washed with water and 
dried, the solvent was removed and the residue was 
subjected to silica gel column chromatography to yield 
0.65 g of a crystal. 

10 Melting point: 153-154°C. 

15 

Elemental analysis (for C24H27Cl2N04 ) 

Calcd.: c 62.07; H 5.86; N 3.02 
Found : C 62.19; H 5.86; N 2.90 
(4) Ethyl ester of 7-chloro-5-(2-chlorophenyl)-l­
isobutyl-5-methyl-1,2,3,5-t~trahydro-2-?xo-4,l­

benzoxazepine-3-acetic acid 
1.0 g of ethyl ester of 3-[N-[4-chloro-2-(a­

hydroxy-a-methyl-(2-chlorophenylmethyl}ph~nyl]-N­

isobutylcarbamoyl]acrylic acid was dissolved in 10 ml 
20 of ethanol, and 0.35 g of potassium carbonate was 

added, followed by ~tirring 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 

25 colwnn chromatography to yield 0.8 g of a crystal. 
Melting point: 119-120°C. 
Elemental analysis (for C24H27Cl2N04 ) 

Calcd.: C 62.07; H 5.86; N 3.02 
Found : C 62.08; H 5.93; N 2.98 

30 Example 93 

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

0.3 g of ethyl ester of 7-chloro-5-(2-
35 chlorophenyl)-l-isobutyl-5-methyl-1,2,3,5-tetrahydro-2-

oxo-4,l-benzoxazepine-3-acetic acid was dissolved in 10 

.·. 
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ml of methanol, and 2 ml of a 10% aqueous 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 

S extracted with ethyl acetate. After the extract was 
dried, the solvent was removed and the residue was 
recrystallized f·rom ethyl acetate-hexane to yield 0. 16 

g of a crystal. 

10 

15 

20. 

Melting point: 153-154°C. 
Elemental analysis (for C:12H23Cl2N04) 

Calcd.: 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)-l­
(2,2,2-trifluoroethyl)-l,2,~,5-tetrahy~ro-2-oxo-4,l­

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-
chlorophenyl)benzyl alcohol in 12 ml of 
dichloromethane, a solution of 0.8 g of anhydrous 
trifuoroacetic acid in 2 ml of dichloromethane was 
added. After reaction, an aqueous solution of sodium 
hydrogen carbonate was added, and the organic layer was 

25 dried, after which the solvent was removed and the 
residue was recrystallized from hexane to yield 1.3 g 
of a crystal. 

30 

(2) 5-chloro-a-(2-chlorophenyl)-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 

35 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. 
(3) Ethyl ester of 3-[N-[4-chloro-2-(a-hydroxy-2-

5 chlorophenylmethyl)phenyl]-N-(2,2,2-
trifluoroethyl)carbamoul]acrylic acid 

5-chloro-a-(2-chlorophenyl)-2-(2,2,2-
trifluoroethylamino)benzyl alcohol and monomethyl este~· 
of chlorofumaric acid were subjected to the same 

10 procedure as in Reference Example 1 to yield an oiiy 
compound. 
(4) Ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-
1-(2,2,2-trifluoroethyl)-l,2,3,5-tetrahydro-2-oxo-4,1-
benzoxazepine-3-acetic acid 

15 Ethyl ester of 3-[N-[4-chloro-2-(~-hydroxy-2-

20 

chlorophenylmethyl)phenyl]-N-(2,2,2-
trifluoroethyl)carbamoyl]acrylic acid was subject~d to 
the same procedure· as in Reference Example 2 to yield a 
crystal. 
Melting point: 163-164°C. 
Elemental analysis (for C21H18Cl2F3N04 ) 

Calcd.: C 52.96; H 3.81; N 2.94 
Found : C 52.93; H 3.88; N 2.91 
Reference Example 10 

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



Table68 

Compd, 
No. 

1 

2 

_g 
-"' en 
==[ - .... 

-~ -(I> 
=tt1 
-(11 

(II 
-l:I 

~ 
~~ --!!!!!!!!!! ~ 

8. 

Cil2CF2CFa 

Cll2~ 

R 

COO Et 

m. p, 
(°C) 

oil 

106-107 

/. 

Formula Elemental Analysis(Found) 
c H N 

111-NMR(CDCls) 6: 1. 25(311, t), 2. 8, 3. 1(211, ~dd), 4. 0-4. ·3(311, m), 
4. 4"8(111, dd), 5. 1-5. 35(111, m), 6. 18(111, s), 6. 56(111, d), 7. 2-7. 8 
(611. m) 

C23lluChN04 61. 62 
(61. 66 

. .. 

5.17 
5. 31 

3. 12 
3.16) 

.... 
'° CJ' 
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Example 94 
By the.same procedure as in Reference Examples 2 and 9, the compounds listed in Table 69 were. synthesized. 

iiiiii~ii 



Table69 

Com pd. 
No. 

1 

-~ _en 

if !!!!!!! CD 
-.-+ 

~ ::= ... 
=o:1 

g 
l 
S" 

-o 
CD 
Q. 

Ct 

R 

Cll2Cll2C(Clls)s 

COOEt 

m. p • 
. (°C) 

oil 

/ 

Formula Elemental Analysis(Found) 

c I-I N 

111-NMR(CDClsH:O. 94(911. s), 1. 25(311, t), 1. 3-1. 8(211, m), 2. 8, 

3. 08(211. ~dd),· 3. 54(111, dt), 4. 13(211, dq), 4. 35~4. 6(211, m), 

6. 0(111, s), 6. 52(111, d), 7. 1-7. 8(611. m) 

. . . 

~ 

'° co 

.. 
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Reference Example 11 
The compounds obtained in Reference Examples 9 and 

10 were subjected to the same procedure as i~ Reference 
Example 4 to yield the compounds listed in Table 70. 

---·-- ------· 



_, .. 

Table 70 

coon 

Com pd. R m. p. Formula 
No. (°C) 

1 Cll2CF2CF3 186-187 C20ll1 ,CizF sNO, 

' 

2 
CH2-<1 

230-232 C21 Il1 eClzN04 

3 Cll2CF3 213-215 C19Il1,ClzFsNO, 

Elemental Analysis(Found) 
c H N 

48.21 2.83 2. 81 • 
(47.91 2.82 2.95) 

60.01 4. 56 3.33 
. (59. 74 4.55 3.29) 

50.91 3. 15 3. 12 
(50.97 3.26 3.05) . . . 

N 
0 
0 

I 

_it, 
-"' -00 =w ==~ 
iiimiiiii::Z:: -"' -"' ==tc ===a -1:1 

2:1 ===.a 
-p;" 
~n 

0 
Q. 
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Example 95 
The compounds obtained in Example 94 were 

subjected to the same procedure as in Reference Example 
4 to yield the compounds listed-in Table 71. 

-----------



Table 71 

Com pd. 

No. 

1 

-~ -(I> 

-Cl.l 
~; 
~ll 
iiiiiiii ::t: 
-I» -"' =tti ==a -1::1 
iiiiiiii ~ 
==~ ---1» -o 

8. 

R 

CH2Cll2C(Clls) a 

COOll 

m. p. 

('C) 

176-177 

/ 

Formula 

C23Jl25ChN04 

Elemental Analysis(Found) 

c H N 

61. 34 5.60 3.11 

(61. 45 5.68 3.25) 

N 
0 
N 

I 
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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. 

---------·-
This Sheet Has Been Replaced : 

I 1\\\11 I\\~\~\ II\\\\ 
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Table 72 

c.e 

R m. P. Formula 
(°C) 

oil C1 silt 2Cl 2F sNO 
Cll2CF2CFs 

oil C11111 .,Cl2NO 

Cll2~ 

oil C1 olluChNO 
Cll 2Cl'2C(Clls) s 

oil C1 slli 2Cl2FsNO 
Cll2CFs 

Elemental Analysis(Found) 
c H N 

111-NMR(CDCla) o: 3. 82(211. dt)·, 6. 17(111, s), 
6. 69(111, d), 6. 84(111, d), 7. 1-7. 5(511, m) 

111-NMR (CDCl s) o : 0. 1-0. 6 ( 411, m), 1. 0-1. 2 
(111, m), 2. 92(211, d), 6. 16(111, s), 6. 57(111, d), 
6. 91(111. d), 7. 1-7. 6(511. m) 
111-NMR(CDCls) o : 0. 94 (9H. s), 1. 4-1. 6(211. m), 
3. 1 (211, m), 6. 10(111, s), 6. 62(11I. d), 6. 83(111, 
d), 7. 1-7. 5(511. m) 
111-NMR(CDC1 3) o: 2. 68(211, d), 5. 23(111. m), 
6.15(111, d), 6. ?011. d), 6. 83(111. d), 7. 1-7. 6 
(511, m) . . 

N 
0 
,i:-. 

>-i -=--Cl> -CZ> -=--
!! 
::r: -I» -Cl> 

=~ 
CD ---s 

!!!ii!!~ 
'2. 

~1 



~ - .... 
-0 
-CIJ 
~g" 

CD --i;: 
-~ 
-CD 

-g 
----:;ti 

CD 
'2. 

!!!!!!!!! ~ 
2. 

Table73 

Cl 

Cl-.. -?'x 'OH COOR2 

~ N r==I 
R'/~ 

R R m. p, 
(°C) 

oil 

CH2CF2CFs -C2Hs 

oil 

Cll2~ -C2Hs 

oil 

Cll2Cll2CH(Clls)s -C2Hs 

oil 

Cll2CFs -C2lls 

/ 

Formula 

Culli a Cl 2F s NO, 

C23IluCl2NO, 

Culls oChNO, 

C21 ll1 sChF sNO, 

Elemental Analysis(Found) 
c H. N 

111-NMR (CDCl s) o : 1. 15-1. 4 (3H, m), 3. 2-5. 45 

(411, m). 6. 0-7. 6(1011. m) 

111-NMR(CDCls) o :0.1-0. 55(411, m), 0. 9-1. 4 

(411, m). 2. 4-4. 4(411, m), 6. 0-7. 7(1011, m) 

111-NMR(CDCls) o : 0. 76, 0. 91 (911. both s). 

1. 1-1. 8(211, m), 2. 6-4. 5(411. m), 5. 95-7. 7 
(1011, m) 

. 111-NMR(CDCls) o: 1. 17-1. 4(311. m), 3. 2-5. 3 
(411, m), 6. 0-7. 6(1011. m) 

N 
0 
UI 
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Example 96 
Ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-l­
neopentyl-1,2,3,5-tetrahydro-2-oxo-4,l-benzoxazepine-3-
propionic acid. 

5 (1) Trans-7-chloro-5-(2-chlorophenyl)-3-(2-
cy~~oethyl}-~-neopentyl-1,2,3,5-tet~ahydro-2~oxo-4,l­

benzoxazepine 
0.3 g of 7-chloro-3-(2-chloroethyl)-5-(2-

chlorophenyl)-1-neopentyl-1,2,3,5-tetrahydro-2-oxo-4,1-
10 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 

15 

20 

subjected to silica gel coltimn chromatography to yield 
0.25 g of a crystal. 
Melting point: 194-195°C. 
Elemental analysis (for C23H24Cl2N20 2 ) 

Calcd.: C 64.04; H S.61;_ N 6.49 
Found : C 63.96; H 5.56; N 6.66 
(2) Ethyl ester of trans-7-chloro-5-(2-chlorophenyl)­
l-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-
25 (2-cyanoethyl)-1-neopentyl-1,2,3,5-tetrahydro-2-oxo-

4,1-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 

30 dried, the solvent was removed, and the residue was 
subjected to silica gel column chromatography to yield 
0.18 g of a crystal. 

35 

Melting point: 130-131°C. 
Elemental analysis (for C25H29Cl2N04 ) 

. ··Calcd. : c 6 2 •. 7 6 ; H 6 . 11 ; N 2 . 9 3 
Found : C 62.78; H 6.12; N 2.68 

This Sheet Has Been Replaced 

I HI~ 111111 ~I ~11111 
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Example 97 
Trans-7-chloro-5-(2-chlorophenyl)-l-neopentyl-1,2,3,5-
tetrahydro-2-oxo-4,l-benzoxazepine-3-propionic acid 

90 mg of ethyl ester of trans-7-chloro-5-(2-
5 chlorophenyl)-l-neopentyl-1,2,3,5-tetrahydro-2-oxo-4,l-

10 

15 

20 

benzoxazepine-3.~propionic acid _as obtB:ined. 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 C23H25Cl2N04 ) 

Calcd.: c 61.34; H 5.60; N 3.11 
Found : c 61.34; H 5.65; N 2.89 
Example 98 
Trans-7-chloro-S-(2-chlorophenyl)-l-isobutyl-1,2,3,5-
tetrahydro-2-oxo-4,l-benzox~~epine-3-e~hanol 

Trans-7-c.hloro-5- ( 2-chlorophenyl )-1-isobutyl-l, 2, ~, 5-
tetrahydro-2-oxo-4, l-benzoxazepine~3-acetic acid as 
obtained in Example 2 was subjected to the same 
procedure as in Example 65 to yield 1.5 g of a crystal. 
Example 99 

Ethyl ester of 3-(trans-7-chloro-5-(2-chlorophenyl)-l­
isobutyl-2-oxo-1, 2,3 ,5-tetrahydro-4,l-benzoxazepine-3-
ylethyl]thioglycolic acid 
(l} Trans-7-chloro-3-(2-chloroethyl)-5-(2-

25 chlorophenyl)-l-isobutyl-1,2,3,5-tetrahydro-2-oxo-4,1-
benzoxazepine 

1.0 g of trans-7-chloro-5-(2-chlorophenyl)-l­
isobutyl-1,2,3,5-tetrahydro-2-oxo-4,l-benzoxazepine-3-
ethanol as obtained in Example 98 was dissolved in 25 

30 ml 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 

35 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 C21H22Cl3N02 ) 

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-oxo-l,2,3,5-tetrahydro-4,1- · 
benzoxazepine-3-ylethyl]thioglycolic acid 

10 0.15 g of trans-7-chloro-3-(2-chloroethyi)-5-(2-

15 

20 

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

benzoxazepine, o.oa q of ethyl ester of thioglycolic 
acid and 0.1 g of cesium fluo~ide were added to 5 ml of 
acetonitrile, followed by refluxing with heating for 40 
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. 
l H-NMR (CDC13 ) S: 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 

(lH, dd), 4.0-4.4 (4H, m), 6.12 (lH, s), 6.51 (lH, 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-4,1-benzoxazepine-3-
ylethyl]thioglycolic acid 

0.17 q of ethyl ester of 3-[trans-7-chloro-5-(2-
chlorophenyl)-l-isobutyl-2-oxo-l,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. 

35 

Melting point: 194-195°C. 
Elemental analysis (for C23H25Cl2N04S) 

Calcd.: C 57.26; H 5.22; N 2.90 
Found : C 57.27; H 5.20; N 2.96 
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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-
ylethyl]sulfonylacetic acid 

5 0.18 g of ethyl ester of 3-[trans-7-chloro-5-(2-
chlorophenyl)-1-isobuty~-2-?xo-1,2,3,5~tetrahydro-4,1-

benzoxazepine-3-ylethyl]thioglycolic acid as obtained 
in Example 99 was dissolved in 8 ml of dichloromethane,: 
and 0.25 g of m-chloroperbenzoic acid was added, 

10 followed by stirring for 1 hour. To the reaction 
mixture was added an aqueous.solution of ·sod£Um. 
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 

15 chromatography to yield 0.1~ q of ·an oi~y 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. 

20 Elemental analysis (for C23H25Cl2N06S) 
Calcd.: c 53.70; H 4.90; N 2.72 
Found : C 53.62; H 4.95; N 2.68 
Example 102 
~rans-7-chloro-5-(2-chlorophenyl)-l-neopentyl-3-(3-

25 (tetrazol-5-yl)phenylaminocarbonylmethylJ-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine 
(1) Trans-7-chloro-5-(2-chlorophenyl)-3-(3-
cyanophenylaminocarbonylmethyl)-l-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine 

30 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-
benzoxazepine-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-

35 (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 water, after 
which the solvent was removed and the residue was 

s subjected to silica gel column chromatography to yield 
0.48 g of a crystal. 

10 

15 

Melting point: 213-214°C. 
Elemental analysis (for C29H27Cl2N30 3 ) 

Calcd.: C 64.93; H 5.07; N 7.83 
Found : C 64.68; H 4.96; N 7.90 .. 
(2) Trans-7-chloro-5-(2-chlorophenyl)-l-neopentyl-3-
[3-(tetrazol-5-yl)phenylaminocarbonylmethyl]-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine 

A solution of 0.2 g of trans-7-chloro-5-(2-
chlorophenyl)~3-(3-cyanophenylaminocar~onylmethyl)-l­

neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine 
and 80 mg of sodiwn 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 

20 the solvent was removed and the residue was subjected 
to silica gel column chromatography to yield 0.11 g of 
a crystal. 
Melting point: 21s-220°c. 
Elemental analysis (for C29H28Cl2N60 3 ) 

25 Calcd.: C 59.64; H 4.92; N 14.39 

30 

35 

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-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine. The title 
compound was synthesized by the same procedure as in 
Example 102. 
(1) Trans-7-chloro-5-(2-chlorophenyl)-3-(4-
cyanophenylaminocarbonylmethyl)-1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine 
Melting point: 257-259°C. 
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Elemental analysis (for C2,H21Cl2N30 3 • l/ 4H20) 

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-

5 [4-(tetrazol-5-yl)phenylaminocarbonylmethyl]-2-oxo-

10 

1,2,3,S-tetrahyg.ro-4,l-benzoxazepine 
Melting point: 206-210°C 
Elemental analysis (for C29H28Cl2N603 • 1I4H20) 

Calcd.: c 59.64; H 4.92; N 14.39 
Found : C 5 9 . 71; H 4·. 9 6 ; N 14 • 3 4 .. . . 
Example 104 
Trans-7-chloro-5-(2-chlorophenyl)-l-isopropyl-3-
[ (tetrazol-5-yl)methylaminocarbonylmethyl]-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine 

15 (l) Trans-7-chloro-5-(2-chlorophenyl)-3-. . 

20 

(cyanomethylaminocarbonylmethyl)-l-isopropyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine 

0 .• 3 g of trans-7-chloro-S-(~-chlorophenyl)-l­
isopropyl-2-oxo-1,2,3,5-tetrahydro-4,1-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 q 
of diethyl phosphor9cyanidate and 0.17 ml of . 
triethylamine were added, followed by stirring at room 

25 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. 

30 Melting point: 216-217°C. 
Elemental analysis (for C22H21Cl2N30 3 ) 

Calcd.: C 59.20; H 4.74; N 9.41 
Found : C 58.92; H 4.68; N 9.12 
(2) Trans-7-chloro-S-(2-chlorophenyl)-l-isopropyl-3-

35 ((tetrazol-5-yl)methylaminocarbonylmethyl]-2-oxo-
1,2,3,S-tetrahydro-4,l-benzoxazepine 
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Trans-7-chloro-5-(2-chlorophenyl)-3-
(cyanomethylaminocarbonylmethyl)-1-isopropyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine and sodium azide 
were subjected to the same procedure as in Example 102 

5 to yield a crystal. 
Melting. point: 253-254°C. 
Elemental analysis (for C22H22Cl2N60 3 ) 

Calcd.: C 54.00;. H 4.53; N 17.17 
Found : C 53.85; H 4.68; N 17.02 

10 Example 105 
Trans-7-chloro-5-(2-chlorophenyl)-l-isobutyl-3-

15 

[ (tetrazol-5-yl)methylaminocarbonylmethyl]-2-oxo~ 
1,2,3,5-tetrahydro-4,l-benzoxazepine 

Trans-7-chloro-5-(2-chlorophenyl)-l-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4,l-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. 
(l} Trans-7-chloro-5-(2-chlorophenyl)-3-

20· (cyanomethylaminocarbonylmethyl)-1-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine 
Melting point: 168-169°C. 
Elemental analysis (for C23H23Cl2N30 3 ) 

Calcd.: C 60.01; H 5.04; N 9.13 
25 Found : C 60.11; H 5.28; N 9.15 

(2) Trans-7-chloro-5-(2-chlorophenyl)-l-isobutyl-3-
( (tetrazol-5-yl)methylaminocarbonylmethyl]-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine 
Melting point: 234-235°C. 

30 Elemental analysis (for C23H24Cl2N60 3 ) 

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-S-(2-chlorophenyl)-l-isobutyl-3-
35 [(tetrazol-5-yl)methyl]-2-oxo-l,2,3,S-tetrahydro-4 1 1~ 

benzoxazepine 
This Sheet Has Been Replaced 

I IU\~111111 ~II ml 1111 
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(1) Trans-7-chloro-5-(2-chlorophenyl)-3-cyanomethyl-l­
isobutyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine 

0.5 g of Trans-7-chloro-5-(2-chlorophenyl)-l­
isobutyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-

5 acetamide as obtained in Example 91, 0.38 g of 
carbonyldiimidazole and 1.14 g_of a~lyl .bromi~~.were 
dissolved in 10 ml of acetonitrile, followed by 
refluxing with heating for 4 hours. The solution was 
concentrated and ethyl acetate was added, followed by 

.10 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 C21H20Cl2N20 2 ) 

15 Calcd.: C 62.54~ H 5.00; N 6.95 

Found : C 62.68; H 5.13; N 7.22 
(2) Trans-7-chloro-S-(2-chlorophenyl)-l-isobutyl-3-
[tetrazol-5-yl)methyl]-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine 

20 0.2 g of trans-7-chloro-5-(2-chlorophenyl)-3-
cyanomethyl-l-isobutyl-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine was subjected to the same procedure as in 
Example 102 and to yield 90 mg of a crystal. 
Melting point: 202-203°C. 

25 Elemental analysis (for C21H21Cl2N50 2 ) 

Calcd.: C 56.51; H 4.74; N 15.69 
Found : c 56.29; H 4.70; N 15.67 
Example 107 

Trans-7-chloro-5-(2-chlorophenyl)-l-isobutyl-3-(2-
30 (tetrazol-5-yl)ethyl]-2-oxo-1,2,3,5-tetrahydro-4,l-

benzoxazepine 

(1) Trans-7-chloro-5-{2-chlorophenyl)-l-isobutyl-3-{2-
cyanoethyl)-l-isobutyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine 

35 0.5 g of trans-7-chloro-3-(2-chloroethyl)-5-(2-
chlorophenyl)-1-isobutyl-2-oxo-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 

5 with ethyl acetate, and the organic layer was washed 

10 

15 

with w~ter and dried, ~fter ~h~ch the __ solve~t wa_l$ 
removed and the residue was subjected to silica gel 
column chromatography to yield 0.45 g of an oily 
substance. 
1H-NMR (CDC13 ) S: 0.93, 1.03 (6H, each, d), L~SS-2.4 
(3H, m), 2.59 (2H, t), 3.43 (lH, dd), 4.05 (lH, dd), 
4~33 (lH, dd), 6.14 (lH, s), 6~53 (lH, d), 7.3-7.8 (6H, 
m) 

(2) ·Trans-7-chloro-5-(2-chlorophenyl)-l-isobutyl-3-[2-
(tetrazol-5-yl)ethyl]-2-oxo•l,2,3,5-te~rahydro-4,1-

benzoxazepine 
Trans-7-chloro-5-(2-chlorophenyl)-3-(2-

cyanoethyl)-l-isobutyl-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine was subjected to the same procedure as in 

20 Example 102 to yield 0.22 g of a crystal. 
Melting point: 125-127°C. 
Elemental analysis {for C22H23Cl2N50 2 ) 

Calcd.: C 57.40; H 5.04; N 15.21 
Found :.C 57.15; H 5.26; N 14.97 

25 Example 108 
Trans-7-chloro-5-(2-chlorophenyl)-3-(2-(4,5-dihydro-5-
oxo-1,2,4-oxadiazol-3-yl)ethyl]-l-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine 

0.25 g of trans-7-chloro-5-(2-chlorophenyl)-3-(2-
30 cyanoethyl)-1-isobutyl-1,2,3,5-tetrahydro-2-oxo-4,l-

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 

35 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 C22H25Cl2N30 3 ) 

5 Calcd.: C 58.67; H 5.60; N 9.33 
Found : C 58.84; H 5.68; ~ 9.~4. 

10 

15 

0.1 g of this amidoxime, 0.1 g of 
carbonyldiimidazole and 0.05 ml of triethylarnine 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, after which 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 (for C22H23Cl2N304 ) 

Calcd.: C 57.99; H 4.87; N 8.82 
Found : C 57.79; H ~.07; N 9.00 
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Example 109 

Tert-butyl ester of N-[(3S,5R)-7-chloro-5-(2-chlorophen~~)-1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetyl]-L-alanine; and tert-butyl 
ester of N-[(3R,5S)-7-chloro-5-(2-chlorophenyl)-1-iso bu ty 1-2-oxo-1,2 ,3 ,5-
tetrahydro-4,1-benzoxazepine-3-acetyl]-L-alanine 

In 20 ml of N,N-dimethylformamide were .dissol:ved.0.5. g of trans-7-
chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo-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 tiiethylamine . . . 
After stirring for 30 minutes at room temperature, extraction was c~nducted 
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 redU:ced 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-[(3S,5R)-
7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo-1,2,3 ,5-tetrahydro-4,l-. 
benzoxazepine-3-acetyl]-L-alanine as plate crystals, m.p. 146 to 14 7°C. 

Elemental Analysis for C2sHs4Cl2N 205: 

. Calcd.: C 61.20; H 6.24; N 5.10 
Found: C 61.20; H 6.33; N 5.15 

Also, as the second fraction, 0.22 g oftert-butyl ester of N-[(3R,5S)-7-
chloro-5-(2-chlorophenyl)-1-is.obutyl-2-oxo-1,2,8,5-tetrahydro-4,l­
benzoxazepine-3-acetyl]-L-alanine was obtained as an oily product. 

m.vmaxneat cm·1: 8330 (NH); 1730, 1670 CC = 0) 
1H-N:MR (200 :MHz, CDCls) 8: 0.93 (SH, d, J = 6.8 Hz), 1.03 (3H, d, J 

= 6.8 Hz), 1.34 (3H, t, J = 7 .0 Hz), 1.46 (9H, s, But), 1.85-2.1 (lH, m), 2.71 
(lH, dd, J = 14.6, 6.2 Hz), 2.89 (lH dd, J = 14.6, 7.2 Hz), 3.43 (lH, dd, J = 
14.0, 5.4 Hz), 4.25-4.55 (3H, m), 6.13 (lH, s), 6.31 (lH, brd, NH), 6.51 (lH, d, J 
= 2.2Hz), 7.2-7.85 (6H,m) 
ExamplellO 

N-[(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo-l,2,3,5-
tetrahydro-4,l-benzoxazepine-3-acetyl]-L-alanine 

In 10 ml of a 4N solution of hydrochloric acid in dioxane was dissolved 
0.16 g oftert-butyl ester ofN-[(38,5R)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-



----------·-----

-217-

2-oxo-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 hexane­
diethylether to form 0.12 g of N-~(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-
isobutyl:2-oxo-l,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]-L-alanine as a 
powder.y.product. . . 

Elemental Analysis for C24H2sCl2N205: 
Calcd.: C 58.43; H 5.31; N 5.68 
Found: C 58.43; H 5.65; N 5.54 

..... ·•' ...... . 

1H-NMR spectrum (200 MHz, ds-DMS0)8: 0.89 (3H, cf; J = 6.8 Hz), 
. .. . . 

0.94 (3H, d, J = 6.6 Hz), 1.25 (SH, d, J = 7.2Hz),1.7-1.9 (lH, m), 2.4-~.55 (2H, 
m), 3.58 (lH, dd, J = 14.0, 5.0 Hz), 4.1-4.4 (SH, m), 5.99 (lH, s), 6.30 (lH, d, J 
= 2.4 Hz), 7.45-7 .8 (4H, m), 8.33 (lH, d, J = 7.6 Hz), 12.53 (lH, br, NH) 
Examplelll 

N-[(3R,5S)-7-chloro-5-(2-chlor~pheny 1)-1-is~bu ty 1-2-oxo-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 dissolved 
0.2 g of tert-butyl ester ofN-[(3R,5S)-7-chlOro-5-(2-chlorophenyl)-1-isobutyl- . 
2-oxo-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 ~stallized from hexane­
diethyle~er to form 0.17 g of N-[(3R,5S)-7-chloro-5-(2-chlorophenyl)-1-
isobutyl-2-oxo-l,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]-L-alanine as 
plate crystals, m.p.120to124°C. 

Elemental Analysis for C241!2sC1~ 20s· l/2H20: 
Calcd.: C 57 .37; H 5.42; N 5.57 
Found: C 57 .37; H 5.69; N 5.48 
Example 112 

Methyl ester of (R)-0-[(SR,58)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-
2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]lactic acid; and methyl 
ester of (R)-0-[(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-iso bu ty 1-2-oxo-l ,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-chlorophenyl)-1-isobutyl-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-dimethyla.minopropyl) 
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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 lN 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-[(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-isobu tyl-2-oxo-1,2,3 ,5-

tetrahydro-4,1-benzoxazepine-3-acetyl]lactic acid as an oily product. 
IRvmax118atcm·1: 1740, 1675 (C = 0) .. 
1H-NMR (200 MHz, CDCl3)8: 0.93 (3H, d, J = 6.8 Hz), 1.02 (3~, d, J = 

6.6 Hz), 1.49 (SH, d, J = 7 .2 Hz), 1.85-2.1 (lH, m), 2.91 (lH, dd, J = 17 .0, 5.4 
Hz), 3.19 (lH, dd, J = 17 .0, 8.0· Hz), 3.44 (lH, dd, J = 13.8, 5.4 Hz), 3.72 (3H, 

s), 4.Sl (lH, dd, J = 13.8, 8.4 Hz), 4.44 (lH, dd, J = 8.0, 5.4 Hz), 5.07 (lH, q, J 
= 7 .2 Hz), 6.14 (lH, s), 6.52 (lH, d, J = _2.2 Hz), 7 .2-7 .8. (6H, m) 

As the second fraction, 0.6S g of methyl ester of (R)-0-[(SR,58)-7-chloro-
,, 5-(2-chlorophenyl)-1-isobutyl-2-oxo-l,2,3,5-tetrahydro-4,l-benzoxazepine-3-

acetyl]lactic acid was obtained as an oily product. 
mvmaxne•tcm.·1: 1740, 1675 cc= 0) 
1H-N:MR (200 ~, CDCl3)8: 0.98 (SH, d, J = 6.8 Hz), 1.03 (SH, d, J = 

6.6 Hz), 1.48 (SH, d, J = 7 .0 Hz}, 1.85-2.1 (1H, m}, 2.93 (lH, dd, J = 16.8, 7 .2 
Hz), 3.10 (lH, dd, J = 16.8, 6.2 Hz), 3.43 (lH, dd, J = 13.8, 5.4 Hz), 3.28 (3H, 
s), 4.34 (lH, dd, J = 13.8, 5.4 Hz), 4.45 (lH, t, J = 6.6 Hz), 5.12 (lH, q, J = 7 .0 
Hz), 6.16 (lH, s), 6.52 (lH, d, J = 2.2 Hz), 7.2-7.8 (6H, m) 
Example113 

(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-iso bu tyl-2-oxo-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)-0-
[(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-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 0.37 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 lN 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?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,l-benzoxazepine-3-acetic acid as prism crystals, m.p. 

183 to l86°C . 
. [a]n~0 + 223.7° (c =.0.47, methanol). 

Elemental Analysis for C21H21 Cl2N04: 
Calcd.: C 59.73; H 5.01; N 3.32 
Found: C 59.36; H 5.09; N 3.19 
Example 114 .. 

(3R,5S )-7-chloro-5-(2-chloropheny1)-1-iso bu ty 1-2-oxo-.1,2,3 ,5-
tetrahydro-4,1-benzox:azepine-3-acetic acid 

In 20 ml of methanol was dissolved 0.6 g of methyl ester of (R)-0-
[(SR,58)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo-l,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetyl]lactic acid, as o~tained in Exai;nple 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 lN 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, hexane: 
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-ox:o-l,2,3,5-
tetrahydro-4,1-benzox:azepine-3-acetic acid as prism crystals, m.p. 182 to 
185°C. 

[a]n20 - 215.3° (c = 0.43, methanol) 
Elemental Analysis for C21H21 Cl2N04 · l/4H20: 

Calcd.: C 59.10; H 5.08; N 3.28 
Found: C 59.05; H 5.07; N 3.53 
Example115 

Methyl ester of(R)-0-[(3R,5S)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-
2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]lactic acid; and methyl 
ester of (R)-0-((3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-l,2,3,5-
tetrahydro-4,l-benzoxazepine-3-acetyl]lactic acid 
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In 50 ml of methylene chloride were dissolved 2.0 g oftrans-7-chloro-5-
(2-chlorophenyl)-l-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-bei:izoxazepine-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 lN 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 = a::· 1) to yield, as 
the first fraction, 0.48 g of methyl ester of (R)-0-[(3S,5R)-7-ch~oro-5-(2-
chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-b~nzoxazepine-3-

acetyl]lactic acid as prism crystals, m.p. 155 to 157°C. 
[a]n20 + 222.6° (c = 1.0, methanol) 
Elemental Analysis for C2aH29Ci2NOa: 

Calcd.: C 59.78; H 5.60; N 2.68 
·,, Found: C 59.87; H 5.75; N 2.41 

As the second fraction, 0.6 g of methyl ester of (R)-0:((3R,5S)-7-chloro-
5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine- · 
S-acetyl]lactic acid was recovered as an oily product. 

mvmaxneatcm·1: 1745, 1675 CC= 0) 
1H-NMR (200 MHz, CpCl3)8: 0.94 (9H, s, But), 1.4·7 (SH, d, J = 7 .0 Hz), 

2.92 (lH, dd, J = 16.8, 7 .2 Hz), 3.08 (lH, dd, J = 16.8, 6.0 Hz), 3.39 (lH, d, J 
= 14.0 Hz), 3.72 (SH, s), 4.45 (lH, dd, J = 7 .2, 6.0 Hz), 4.52 (lH, d, J = 14.0 
Hz), 5.11 (lH, q, J = 7 .0 Hz), 6.28 {lH, s), 6.52 (lH, s), 7 .3 - 7 .8 (6H, m) 
Example116 

Methyl ester of (8)-0-[(3R,5S)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-
2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetyl]lactic acid; and methyl 
ester. of (S)-0-[(3S,5R)-7-chloro-5-(2-chloropheny 1)-1-neopentyl-2-oxo-l ,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl]lactic acid. 

In 150 ml of methylene chloride were dissolved 10 g oftrans-7-chloro-5-
(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
acetic acid, as obtained in Example 2, and 4. 77 g of methyl ester o.f (S)-lactic 
acid. To the solution were added, under ice-cooling, 5.27 g of l-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 lN 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)-
0-[(8R,5S)-7-chlor.o-:5-(2-:chlorophenyl)~l~neopentyl-2 .. oxo.,.1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-acetyl]lactic acid as prism crystals, m.p. 155 to 157°C. 

[a]n20 - 227 .1° (c = 0.94, methanol) 
Elemental Analysis for C2sH29Cl2NOs: 

Calcd.: C 59.78; H 5.60; N 2.68· 
Found: C 59.82; H 5.69; N 2.51 

As the second fraction, 2.8 g of methyl ester of(S)-0-[(3S,5R)-7-chloro-
5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-
8-acetyl]lactic acid was recovered as prism crystals, m.p. 119 to 120°C. 

[a]n20 + 160.l°(c = 0.7,methanol) · 
Elemental Analysis for C2sH29Cl~Os: 

-, Calcd.: C 59.78; H 5.60; N 2.68 
Found: C 59.69; H 5.63; N 2.67 
Example117 

(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopenty 1-2-oxo-1,2 ,3 ,5-
tetrahydro-4,l-benzoxazepine-3~acetic acid 

In 20 ml of methanol was dissolved 0.4 g of methyl ester of (R)-0-
[(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-l,2,3,5-tetrahydro-
4,1-benzoxazepine-3-acetyl]lactic acid, as obtained in Example 115. To the 
solution was added 10 ml of an aqueous solution ~ontaining 0.32 g of 
potassium carbonate; the reaction mixture was then stirred for 2 hour$ at 
60°C and concentrated under reduced pressure, followed by extraction by the 
addition of 50 ml of lN 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-chloropheJ?.yl)-1-neopentyl-2-oxo-l,2,3,5-tetrahydro-4,l-benzoxazepine-
3-acetic acid as needles, m.p. 241to245°C. 

(a]o20 + 244.8° (c = 0.52, methanol) 
Elemental Analysis for C22H23Cl2N04 · l/4H20: 



Calcd.: C 59.94; H 5.37; N 3.18 
Found: C 60.19; H 5.47; N 2.97 
Example118 
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(3R,5S)-7-chloro-5-(2-chloropheny 1)-1-neopen ty 1-2-oxo-1, 2 ,3 ,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid (1); and ethyl ester of (3R,5S)-7-
chloro-5-(2-chlpropheny 1):-1-neopen ty l-2-oxo-.l ,2 ,3 ,5.-tetr.ahydro-4, l­
benzoxazepine-3-acetic acid (2) 

In 45 ml of methanol was dissolved 2.2 g of methyl ester of (8)-0-
[(3R,5S)-7-chloro-5-(2-chloropheny 1)-1-neopen ty 1-2-oxo-1 ,2,3 ,5-tetrahydro-
4,1-benzoxazepine-3-acetyl]lactic acid, as obtained in Example ·116, to which .. 
was added 15 ml of an aqueous solution containing 1.75 g of p9tassium 
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 lN hydrochloric acid and 100-ml of ethyl acetate. The ethyl acetate 
layer was washed with water, dried ove~ anhydrous ID:agnesium 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 = 3 : 1) to yield crystals. Recrystallization from hexane­
ethanol yielded 0.85 g of (3R,5S)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid as needles, m.p. 250 to 
252°C. 

[a]n20 - 252.0° (c = 0.5, methanol) 
Elemental Analysis for C22H23Cl~04: 

Calcd.: C 59.94; H 5.37; N 3.28 
Found: C 59.84; H 5.28; N 3.31 

The filtrate was distilled off under reduced pressure; the residue was 
then dissolved in 30 ml of ethanol, to which 0.3 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 presslire. 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,5S)-7-chlor~-5-(2-
chlorophenyl)-1-neopentyl-2-oxo-l,2,3,5-tetrahydro-4,1-benzoxazepine-3-
acetic acid as prism crystals, m.p. 120 to 121°C. 
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[a]n20 - 235.5° (c = 0.51, methanol) 
Elemental Analysis for C241!27Cl2N04: 

Calcd.: C 62.07; H 5.86; N 3.02 
Found: C 62.10; H 5.95; N 2.93 

Also, in substantially the same manner as above, the hydrolysis of 0.6 g 
... of methyl .ester .of. (R)-.0':'[(3R,5Sh7-chloro-5-(2-chlorophenyl)•l-neopentyl-2- · 

oxo-1,2,S,5-tetrahydro-4,l-benzoxazepine-S-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-[(SR,58)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
oxo-1,2,S,5-tetrahydro-4,l-benzoxazepine-3-acetyl]aminoacetic acid 

In 5 ml ofN,N-dimethylformamide were dissolved 0.15 g of (SR,58)-7-
chloro-5-(2-chloropheny 1)-1-neopenty 1-2-oxo-l ,2 ,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic acid, as obtaii:ie4 in Examp~e 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 triethyla.mine. 
After the reaction mixture was stirred for SO 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 lN hydrochloric acid 
and an aqueous solution of 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 = 1 : 1) to yield 0.16 g of ethyl ester of N-[(SR,58)-7-chloro-5-(2-

. chlorophenyl)-1-neopentyl-2-oxo-1,2,S,5-tetrahydro-4,1-benzoxazepine-3-
acetyl]aminoacetic acid as plate crystals, m.p. 138 to 139°C. 

· [a]n20 - 220.8° (c = 0.45, methanol) 
Elemental Analysis for C2sHaoCl2N205: 

Calcd.: C 59.89; H 5.80; N 5.37 
Found: C 59.86; H 5.94; N 5.12 
Example120 

N-[(SR,58)-7-chloro-5-(2-chloropheny 1)-1-neopentyl-2-oxo-l,2,3 ,5-
tetrahydro-4,1-benzoxazepine-3-acetyl]aminoacetic 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-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetyl]aminoacetic acid, as obtained in Example 119, to 
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which was added 2 ml of lN sodium hydroxide. The reaction mixture was 
stirred for 15 minutes at room temperature, after which was subjected to 
extraction with the addition of 50 ml of lN 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-[(SR,58)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- · 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3 ... acetyl]aminoacetic a~d as a powde~ 
product. · . 

[ci]n20 - 229.8° (c = 0.46, methanol) 
Elemental Analysis for C24B2sCl2N 205: 

Calcd.: C 58.43; H 5~31; N 5.68 
Found: C 58.56; H 5.63; N 5.57 
Example121 

.. . . 

(3S,5R)-7-chloro-5-(2-chloropheny 1)-1-neopenty 1-2-oxo-l ,2,3 ,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid; and (SR,58)-7-chloro-5-(2-. 
chlorophenyl):.1-neopentyl-2-oxo-1,2,3,5-tetrahydro-~,l-benzoxazepine-3-

·," . acetic acid 
In ethanol were dissolved 10 g of 7-chloro-5-(2-chlorophenyl)-l­

neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetic acid, as 
obtained in Example 2, and quinine of equal molarity. After th.ls 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 recrystallization using 
hexane, resulting in (3S,5R)-7-chloro-5-(2~chlorophenyl)-·1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,l-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,5S)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-l,2,3,5-tetrahydro-4,1-

benzoxazepine-3-acetic acid as crystals. 
Example122 

Ethyl ester of (3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo­
l,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid; and ethyl ester of (3R,5S)­

. 7-chloro-5-(2-chloropheny 1)-1-neopen ty 1-2~oxo~ 1,2 ,3 ,5-.te trahydro-4, 1-
benzoxazepine-3-acetic acid 

To ethyl iodide in dimethyl form.amide as a solvent, and under the 
presence of potassium carbonate, were added, as separate reactions, (3S,5R)-
7-chloro-5-(2-chloropheny l)-1-neopen ty l-2-oxo-1,2 ,3 ,5-tetrahydro-4, l­
benzoxazepine-3-acetic acid and (3R,5S)-7-chloro-5-(2-chiorop~enyl)-1-
neopen ty 1-2-oxo-l ,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-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetic _acid, m.p. 117to·11s°C. 

[a]n20 + 224.6° (c = 0.5, MeOH) 

-, Elemental Analysis for C24ll27Cl2N04: 
Calcd.: C 62.07; H 5.86; N 3.02 
Found: C 62.01; H 5.88; N 2.97 
Example 123 

Ethyl ester of trans-7-chloro-5-(2-ethoxyphenyl)-1-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid 

(1) 2-amino-5-chlor~-2' -hydroxybenzophenone 
A mixture of 2.15 g of 2-amino-5-chloro-2' -methoxybenzophenone and 

20 ml of 4 7% 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 C13H10CIN02: 
Calcd.: C 63.04; H 4.07; N 5.66 
Found: C 62.90; H 4.04; 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, hexane : ethyl acetate = 5 : 1) t<:> 

yield 8.0 g of 2-amino-5-chloro-2' -hydroxybenzophenone as needles. 
(2) 2-amino-5-chloro-2'-ethoxybenzophenone 

In 10 ml ofN,N-dimethylformamide was dissolved 1.5 g .of 2-amino-5-

chloro-2' -hydroxybenzophenone, as obtained in (1), to which were a~ded 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 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, hexan~ : ethyl acetate = 5 : 1) to 

yield 1.6 g of 2-amino-5-chloro-2'-ethoxybenzophenone as an oily product. 
IR Vmaxneat cm·1: 3460, 3340 (NH); 1610 (C = 0) 
1H-NMR spectrum (200 :MHz, CDCls) 8: 1.21 (SH, t, J = 7.0 Hz), 4.04 

(2H, q,J = 7.0 Hz), 6.1-6.5 (2H, br,NH2), 6.65 (lH,d,J = 8.8 Hz), 6.9-7.1 (2H, 
m), 7 .15-7 .35 (3H, m), 7 .35-7 .5 (lH, m) 

(3) 2-amino-5-chloro-a-(2-ethoxyphenyl)benzyl alcohol 
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 lN 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-amino-5-chloro-a-(2-ethoxyphenyl)benzyl alcohol as prism 
crystals, m.p. 80 to 81°C. 

Elemental Analysis of C15H1sClN02: 



Calcd.: C 64.87; H 5.81; N 5.04 

Found: C 64.77; H 5.81; N 4.85 
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( 4) 5-chloro-a-(2-ethoxyphenyl)-2-isobutylaminobenzy 1 alcohol 
In 10 ml of acetic acid were dissolved 1.3 g of 2-amino-5-chloro-a-(2-

e thoxypheny l)benzy l alcohol, as obtained in (3), and 0.47 ml of 
.. isobµtylaldehyde, 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 ml of water and 100 ml of ethyl acetate. The ethyl acetate layer was 
washed with lN sodium hydroxide, dried over anhydrous mag'I\esium sulfate, 
and then distilled off under reduced pressure. The residue was PU;rified by 
means of silica gel column chromatography (eluent, hexane : ethyl acetate = 
20 : 1 to 5 : 1) to yield 1.5 g of 5-chloro-a-(2-ethoxyphenyl)-2-
isobutylaminobenzyl alcohol as an oily product. 

IR Vmaxneat cm:1: 3520, 3410 (NH, .OH) 
· 1H-NMR spectrum (200 MHz, CDCls) 8: 0.90 (3H, d, J = 6.8 Hz), 0.91 

(3H, d, J = 6.6 Hz), 1.41 (3H, t, J = 7.0Hz),1.7-2.0 (lH, m), 2.89 (2H, d, J = 
6.8 Hz), S.2-3.6 (lH, br), 4.13 (2H, q, J = 7.0 Hz), 4.7-5.1 (lH, br), 5.97 (lH, s), 
6.55 (lH, d, J = 8.6 Hz), 6.85-7.4 (SH, m) 

(5) Ethyl ester of 3-[N-[ 4-chloro-2-[2-ethoxy-a-hydroxybenzyl]phenyl]­
N-isobutylcarbamoyl]acrylic acid 

A solution containing 0.84 g ofmonoethyl ester of fumaric acid and 1.28 
ml ofthionyl 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-hydroxybenzyl]phenyl]-N­
isobutylcarbamoyl]acrylic acid as an oily product. 

m Vmaxneat cm·1: 3400 (OH); 1720, 1660, 1630 (C = c, c = 0) 

----------
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1H-NlVIR spectrum (200 MHz, CDCl3) 8: 0.65-1.0 (6H, m), 1.15-1.5 (SH, 
m), 1.6-2.0 (lH, m), 2.3-3.0 (2H, m), 3.9-4.4 (5H, m), 5.8-6.3 (SH, m), 6.6-8.05 
(7H,m) 

(6) Ethyl ester of trans-7-chloro-5-(2-ethoxyphenyl)-l-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid 
. _. In 30 ml of ethanol was dissolved 1.95 g of ethyl ester of 3-(N-[ 4-chloro-
2-[2-ethoxy-a-hydroxybenzyl]phenyl]-N-isobuty lcarbamoyl]acrylic acid, a~ 
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 su~fate, 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,S,5-tetrahydro-4,1-benzoxazepine-3-acetic acid ·as prism crystals, m.p. 
129 to 1so°C. · 

'Elemental Analysis for C25H30CIN05: 
Calcd.: C 65.28; H 6.57; N 3.0~ 
Found: . C 65.38; H 6.44; N 2.91 

Example 124 

Trans-7-chloro-5-(2-ethoxyphenyl)-1-isobutyl-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-acetic acid 

In SO ml of methanol was dissolved 1.25 g of ethyl ester of trans-7-
chloro-5-( 2-e thoxyp heny l)-1-i so bu ty l-2-oxo-l, 2,3,5-te trahydro-4, 1-
benzo:x:azepine-8-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 lN 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-iso bu ty l-2-o:x:o-1,2 ,3 ,5-tetrahydro-4,l-benzoxazeplne-3-
acetic acid as prism crystals, m.p. 190 to 192 °C. 
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Elemental Analysis for C2aH2sClN05: 
Calcd.: C 63.96; H 6.07; N 3.24 
Found: C 63.64; H 5.96; N 3.58 
Example125 

Ethyl ester of trans-5-(2-benzyloxyphenyl)-7-chloro-1-isobutyl-2-oxo­

l,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. Tlie mi~ture 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 
Il'.1-agnesium sulfate, and distilled off under reduced pressure. The residue was 
purified by means of silica gel column ~hromatograph~ (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 to 111 °C. 

Elemental Analysis for C20H1sClN02: 
Calcd.: C 71.11; H 4.77; N 4.15 
Found: C 71.34; 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 lN sodium hydroxide and 
subjected to extraction with 200 ml 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 alcohol as plate crystals, m.p. 120 to 121 °C. 

Elemental Analysis for C20H1sClN02: 
Calcd.: C 70.69; .H 5.34; N 4.12 
Found: C 70.85; H 5.16; N 4.24 

(3)a-(2-benzyloxyphenyl)-5-chloro-2-isobutylaminobenzylalcohol 

1i~iiiilf 
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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 1.4 7 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 · 
lN 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-benzyloxyphenyU-5-chloro-2-
isobutylaminobenzyl alcohol as prism crystals, m.p. 79 to 80 °c· .. 

Elemental Analysis for C24H2sClN02: 
Calcd.·: C 72.81; H 6.62; N 3.54 
Found: C 72.95~ H 6.62; N 3.62 

( 4) Ethyl ester of 3-(N-[ 4-chloro-2-(2-benzyloxy-a-hydroxybenzyl] 
. . 

phenyl]-N-isobutylcarbamoyl]acrylic acid 
·,, A solution comprised of 2.65 g of monoethyl ester of fumaric acid and 

4.0 ml 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-isobutylcarbamoyl]acrylic acid as prism crystals, 
m.p.169 to 17l°C. 

Elemental Analysis for C30Ha2ClN05: 
Calcd.: C 69.02; H 6.18; N 2.68 
Found: C 69.24; H 6.04; N 2.71 

(5) Ethyl ester of trans-5-(2-benzyloxyphenyl)-7-chloro-1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4,l-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-hydroxybenzyl]phenyl]-N-isobutylcarbamoyl]acrylic 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 
chromat1?graphy (eluent, h_exane .: ethyl acetat~ = 5 :_1) to yield-.5.8 g of ethyl .... 
ester of trans-5-(2-benzyloxyphenyl)-7-chloro-1-isobutyl-2-ox:o-1,2,3,5:­
tetrahydro-4,l-benzox:azepine-3-acetic acid as prism crystals, m.p. 146 to 
147°C. 

Elemental Analysis for C30Hs2ClN05: 
Calcd.: C 69.02; H 6.18; N 2.68 
Found: C 69.20; H 6.21; N 2.95 
Example 126 

. . 

Trans-5-(2-benzylox:ypheri.yl)-7-chloro-1-isobutyl-2-oxo-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 Qf trans-5-(2-benzylox:yphenyl)-7-chloro-1-
isobutyl-2-ox:o-1,2,3,5-tetrahydro-4,1-benzoxazepine-S-acetic acid, as 
obtained in Example 125. To this solution was added 10 ml of an aqueous 
solution ~ontaining 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 lN 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 pµrified 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-oxo-l,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid as prism crystals, m.p. 194 to 
197°C. 

Elemental Analysis for C2sH2sClN05: 
Calcd.: C 68.08; H 5.71; N 2.84 
Found: C 68.07; H 5. 75; N 2.85 
Example127 

Ethyl ester of trans-7-chloro-5-(2-hydroxyphenyl)-l-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-aceticacid 
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In 50 ml of ethyl acetate was dissolved 3 .5 g of ethyl ester of trans-5-(2-
benzy loxypheny l)-7 -chloro-1-i sob u ty l-2-oxo-1,2, 3 ,5-te trahydro-4, l­
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 Qf 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 ..:. 
3 : 1) to yield 2.8 g of ethyl ester of trans-7-chloro-5-(2-hydroxyphenyl)-1-
isobutyl-2-oxo-1,2,8,5-tetrahydro-4,1-benzoxazepine-3-acetic ~~d as an oily 
product. 

IR Vmaxneat cm.·1: 8380 (OH); 1730, 1670, 1650 cc = 0) 
1H-NMR spectrum. (200 NHz, CDCl3) 8:· 0.90 (SH, d, J = 6.6 Hz), 0.99 

(SH, d, J = 6.6 Hz), 1.24 (SH, t, J = 7 .2 Hz), 1.9-2.2 (lH, m), 2.85 (lH, dd, J = 
17 .8, 5.0 Hz), 2.97 (lH, d, J = 17 .8, 8.2. Hz), 3.41. (lH,. dd, J = 13.8, 6.4 Hz), 
4.16 (2H, q, J = 7 .2 Hz), 4.30 (lH, dd, J = 13.8, 7 .8 Hz), 4.49 (lH, dd, J = 8.2, 

·,, 4.8 Hz), 5.97 (lH, s), 6.85 (lH, d, J = 2.4 Hz), 6.85-7.5 (SH, m), 7.54 (lH, br, 
OH) 

Example128 
Trans-7-chloro-5-(2-hydroxyphenyl)-1-isobutyl-2-oxo-1,2,3,5-

tetrahydro-4,1-benzoxazepine-S-acetic acid 
In 10 ml of methanol was dissoived 0.4 g of ethyl ester of trans-7-chloro-

5-(2-hydroxyphenyl)-1-isobutyl-2-oxo-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 lN 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 O.ll g of trans-7-chloro-5-(2-hydroxyphenyl)-1-isobutyl-2-oxo-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3-acetic acid as prism crystals, m.p. 238 to 
242°C (decomposition). 

Elemental Analysis for C21H22ClN05: 



Calcd.: C 62.45; H 5.49; N 3.47 
Found: C 62.55; H 5.68; N 3.41 
Example129 
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Ethyl ester of trans-7-chloro-1-isobutyl-5-(2-isopropyloxyphenyl)-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid 

In 10 ml ofN,N-dimethylformamide was dissolved 0.7·g of ethyl ester of 
trans-7-chloro-5-(2-hydroxyphenyl)-1-isobutyl-2-oxo-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 ofisopropyl _iodide; the mixture was 
then stirred overnight at room temperature. The mixture ws.s subjected to 
extraction with 100 ml of water and 150 ml of ethyl acetate, after which the 
ethyl acetate layer was washed with lN 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 : l~· to yield 0.55 g of ethyl 
ester of trans-7-chloro-1-isobu~yl-5-(2-isopropyloxyphenyl)-2-oxo-l,2,3 ,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid as needles, m.p.135 to 137°C. 

Elemental Analysis for C2sHs2ClN05: 
Calcd.: C 65.88; H 6.80; N 2.9~ 
Found: C 66.09; H 6.83; N 3.24 
Example130 

Trans-7-chloro-1-isobutyl-5-(2-isopropyloxyphenyl)-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-S-acetic acid 

In 20 ml of methanol was dissolved 0.4-g of ethyl ester oftrans-7-chloro-
5-(2-isopropyloxyphenyl)-1-isobutyl-2-oxo-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 0.23 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 lN 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, he~ane : 
dichloromethane : ethanol = 5 : 5 : 1) to yield 0.24 g of trans-7-chloro-1-
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iso bu ty 1-5-(2-isopropyloxyphenyl)-2-oxo-1,2 ,3,5-tetrahydro-4,1-

benzoxazepine-3-acetic acid as prism crystals, m.p. 146 to 149°C. 

Elemental Analysis for C24R2sClN05·0.2H20: 

Calcd.: C 64.12; H 6.37; N 3.11 

Found: C 64.18; H 6.37; N S.28 
Example 131 · 

Ethyl trans-7-bromo-1-neopentyl-2-oxo-5-(2-pyridyl)- 1,2,3,5-tetrahydro-4,1-. 

benzoxazepine-3-acetate 
(1) 2-Amino-5-bromo-a-(2-pyridyl)benzyl alcohol 

In 100 ml of methanol was dissolved 10gof2-amino-5- bromophenyl-2-

pyridylketone. To the solution was added 1. 7 g of sodium boroliydrid~ 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 aqeous 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-pyridyl)benzyl alcohol (9.0 g) as 

prisms, m.p. 104 - 105°C 

Elementary analysis for C12H11BrN20 
Calcd.: C 51.64; H 3.97; N 10.04 
Found : C 51.61; H 3.93; N 10.04 
(2) 5-Bromo-2-neopentylamino-a-(2-pyrldyl)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 lN 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- neopentylamino-a-(2-pyridyl)benzyl alcohol (2.4 g) as 
an oily product. 

Neat -1 IR v Max cm : 3390, 3280 (NH,OH) 
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lH-NMR spectrum (200MHz, CDC13) 8: 0.80 (9H, s, But), 2.68 (2H, s), 
5.69 (lH, s), 6.48 (lH, d, J=8.4Hz), 7.1-7.35 '(4H, m), 7.55-7.7 (lH, m), 8.5-

8.6 (lH,m). 
(3) Ethyl 3-[N-[4-bromo-2-(a-(2-pyridyl) hydroxymethyl]phenyl]-N­

neopentylcarbamoyl]acrylate 
In ~O ~of dichloromethane ~as 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: Th~ 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) 
hydroxymethyl]phenyl]-N- neopentylcarbamoyl]acrylate as prisms, m.p. 165 

- l66°C. 
Elementary analysis for C2sH27BrN204: 

Calcd.: C 58.11; H 5.72; N 5.89 
Found : C 58.21; H 5.65; N 6.14 
(4) Ethyl trans-7-bromo-1-neopentyl-5-(2-pyridyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,1-benzoxazepine-3-acetate 

In 30 ml of ethanol was dissolved 2.0 g of ethyl 3-[N-[ 4- bromo-2-[a-(2-. . 

pyridyl) hydroxymethyl]phenyl]-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-l- neopentyl- 5-(2-
pyridyl)-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3- acetate as an oily 
product. 
IR v ~ cm;.l: 1730, 1675 CC= 0) 

lH-NMR (CDCl3) 8: 0.94(9H,s,But), 1.25(3H,t,J=7.2Hz), 
2.80(1H,dd,J = 16.6,5.SHz), 3.07(1H,dd,J = 16.6, 7 .8Hz), 3.31(1H,d,J = 13.SHz), 
4.13(2H,q, J = 7 .2Hz), '4.44(1H,dd,J = 7 .8,5.SHz), 4.49(1H,d,J = 13.SHz), 6.07 
(lH,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-l,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-oxo-1,2,3,5- tetrahydro-4,1-benzoxazepine-3-
acetate obtained in Example 13L To the solution was added 10 ml of an · 
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 hy filteration 
and recrystallized from hexane and ethanol to give 1.25 g of trans-7-'Qromo-1-
neopentyl-5-(2-pyridyl)-2-oxo-1,2,8,5-
tetrahydro-4,1-benzoxazepine-3-acetic acid as prisms, m.p. > 263°C (decamp.) 
Elementary analysis for C21H23BrN 204 

Calcd.: C 56.39; H, 5.18; N 6.26 
Found : C 56.39; H, 5.18; N 6.10 

-, Example 133 
Ethyl N-benzyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-

1,2,3,5-tetrah~dro-4,1-benzoxazepine-3- acetyl]aminoacetate 
In 10 ml of dimethylformami de were dissolved 0.3 g of trans-7-chloro-5-

(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-4,1-benzoxazepine-S­
acetic acid obtained in Example 2 and 0.27 g ofN-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 lN 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-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl]amino acetate (0.56 g) as prisms, m.p. 
195-197°C 

Elementary Analysis for C33H3sCI2N 205 

Calcd.: C 64.81; H 5.93; N,4.58 
Found: C 64.84; H 5.97; N 4.45 
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Examplel34 
N-Benzyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl]amino acetic acid 

In 15 ml of methanol was dissolved 0.3 gof ethyl N:-benzyl-N-[trans-7-
chloro-5-(2-chlorophenyl)-1- neopentyl- 2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine-3-.a.cetyl]amin.o acetate obtained in Example 133. 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 lN HCl, 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-benzyl-N- [trans-
7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-

· 1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetyl]amino acetic acid as prisms, 
m.p. 190 -192°0. 

Elementary Analysis for C31Hs2Cl~205: 
Calcd.:· C 63.81; H 5.53; N 4.80 
Found : C 64.02; H 5.85; N 4.81 
Example135 
Methyl N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2- oxo-1,2,8,5-
tetrahydro-4,l-benzoxazepine-3-acetyl]-N-phenyl aminoacetate 

A mixture of 0.6 g oftrans-7-chloro-5-(2- chlorophenyl)-1-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4,1- benzoxazepine-3-acetic acid obtained in Example 
2, 10 ml ofthionyl chloride and 10 ml of toluene was stirred for 30 minutes at 
90°0, and then concentrated under reduced pressure. The concentrate trans-
7-chloro-5-(2- chlorophenyl)-1- neopentyl-2-oxo-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 lN 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- chloro-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 ----------
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Elementary Analysis for C31Hs2Cl2N 205: 
Calcd.: C 63.81; H 5.53; N 4.80 
Found: C 63.78; H 5.59; N 4.60 
Examplel36 
N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro­
.4,l-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-- · 
acetyl]-N-phenyl amino acetate obtained in Example 135. To the solution 
was added 2 ml of lN sodium hydroxide. The mixture was stirred for 1.5 
hours at 60°C and then acidified with 50 ml of lN HCl for extraction yrlth 
ethyl acetate. The ethyl acetate layer. was washed with water, dried over 
anhydorus magnesium sulfate, and concentrated under reduced pressure to 
give 0.28 g of N-[trans-7-chloro-5-(2-chlorophenyl)-1_. neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-~cetyl]-N-phenylaminoacetic acid 
0.23 g) as prisms, m.p. 238 - 240°C. 

Elementary Analysis for Cs0Hs0Cl2N205: 
Calcd.: C 63.27; H 5.31; N 4.92 
Found :.C 63.46; H 5.54; N 4.7~ 
Example 137 

. , . 

Ethyl N-[trans-7-chloro-5-(2-methoxyphenyl)-1-neop.entyl-2- oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetyl]am.ino acetate 

In 10 ml of dimethylformamide were dissolved 0.3 g of trans-7-chloro-5-
(2-methoxyphenyl)-1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetic acid obtained in Example 7 4 
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 lN 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]amino acetate (0.33 g) as 
needles, m.p. 233 - 236°C. 
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Elementary Analysis for C27H33ClN20s 

Calcd.: C 62.72; H 6.43; N 5.42 
Found: C 62.54; H 6.47; N 5.28 

Example138 

N-[Trans-7-chloro-5-(2-methoxyphenyl)-1-neopentyl-2-oxo-1,2,3,5-

tet~ahydro-4,l-benzoxazepine-3-acetyl]aminoacetic.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..: 

acetyl]aminoacetate obtained in Example 137. To the solution was added 2 . 
ml of lN Na OH. After stirring for 15 minutes, the reaction mi~e was 

acidified with 100 ml of lN HCl 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 affordN-[trans-7-chloro-5-(2-methoxyphenyl)-1-neopentyl-2- oxo-1,2,3,5-

tetrahydro-4,1-benzoxazepine-3- acetyl]amino acetic a~d as prisms, m.p. 239 

-242°C 

Elementary Analysis for C25H29ClN205 
Calcd.: C 61.41; H 5.98; N 5.73 

Found: C 61.38; H 5.91; N 5.83 
Example· 139 

Trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-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-oxo-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,l­

benzoxazepine-3-methylamine hydrochloride as plate crystals, m.p. 173 -
175°C 

Elementary Analysis for C21H24Cl2N 202·HCl·H20 
Ca.led.: C 54.62; H 5.89; N 6.06 

Found: C 54.77; H 5.95; N 5.83 
Example140 

Methyl N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2- oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-methyl]carbamoyl acetate 

In 10 ml of N ,N-dimethyformamide were dissolved 0.3 g of trans-7-
chloro-5-(2-chlorophenyl)-l-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 
0.13 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 e~yl acetate. The ethyl acetate layer .was washed with lN HCl and with a 
sodium bicarbonate aqueous solution, and dried over anhydrous magnesium 
sulfate. The solvent ethyl acetate was _then ev~porated off under reduced 
pressure. The residue was purified by silica..:gel column chromatogrphy 
(eluent, hexane :·ethylacetate = 1:1) to give 0.28 gof methyl !i-:[trans-7-
chloro-5-(2-chlorophenyl)-l-neopentyl-2- oxo-1,2,3,5-tetrahydrQ-4,1-. 
benzoxazepine-3-methyl]carbamoyl acetate as an oily product. 
IRvNeat cm·l: 8330(NH); 1740, 1670 (C=O) 

Max . 
lH-N.MR (200MHz, CDCls) 8: 0.94 (9H,s,But), 3.28 (2H,s), 3.38 

(lH,d,J = 13.9Hz), 3. 7 4(3H,s), S.7-S.85(2ll,m), 3.99(1H~t,J = 6.lHz), 
4.54(1H,d,J = 13.9Hz), 6.25(1H,s), 6.52(1H,d,J = 1.9Hz), 7.2-7.9(7H,m,NH). 
Example141 

N-[Trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-methyl]carbamoyl acetic acid 

In 5 ml of ethanol was dissolved 0.28 g of methyl N-[ trans-7-chloro-5-
(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3, 5-tetrahydro-4,1-benzoxazepine-3-
methyl]carbamoyl acetate obtained in Example 140. To the solution was 
added 2 ml of lN sodium hydroxide and the mixture was stirred for 10 
minutes at room temperature. The reaction mixture was acidified with 50 ml 
of lN 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 ofN-[trans-7-chloro-5-(2- chlorophenyl)-1-neopenyl-2-ox:o-
1,2,3,5-tetrahydro-4,l- benzoxazepine-3-methyl]carbamoyl acetic acid as 
plate crystals, m.p.135 -138°C 

Elementary analysis for C24B2sCl2N205: 
Calcd.: C 58.43; H 5.31; N 5.68 
Found : C 58.48; H 5.42; N 5.52 
Example142 

Tert-butyl N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine 3-methyl]aminoacetate -----· -----
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Amixtureof2.5goftrans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4,l-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 
conce~~ate. was ~xtracted wi.th 100. nµ, of water and 150 ml of ethyl acetate. 
The organic layer was washed with water and dried over anhydrous 
magnesium sulfate. Ethyl acetate was evapora~ed under reduced pressure t6 
give 1.95 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 as an oily 
. . . 

product. · 
IR v Neat cm-1.3330(NH);1735, 1675 (C = 0) 

Max . 

lH-NMR (200MHz, CDC13) 8: 0.94 (9H,s,But), 1.44 (9H,s, But), 3.00 
(lH,dd,J = 12.2,6.4Hz), 3.11 (lH,dd,J = 12.2,6.2Hz), 3.33(2H,s), 
8.36(1H,d,J = 14.0Hz), 4.04(1H, t,J = 6.3Hz), 4.52(1H,djJ = 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-methyl]aminoacetic 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,l-benzoxazepine-3- methyl]aminoacetate obtained in Example 142. After 
stirring for 8 hours at room temperature, the reaction mixture was 
conce~trated 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- l,2,3,5-tetrahydro-4,1-benzoxazepine-3-
methyl]a.minoacetic acid hydrochloride. 

Elementary analysis for C23H2sCl2N 204·HCl 
Calcd.: C 55.05; H 5.42; N 5.58 
Found: C 55.38; H 5.77; N 5.39 

lH-N:MR spectrum (200:MHz, ds-DMSO) 8: 0.89(9H,s,But), 3.2-
S.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). 
Example144 

1iiuiur 
!:: 
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Tert-butyl N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl- 2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-methyl]-N- methansulfonylaminoacetate 

In 5 ml ofN,N-dimethylformamide was dissolved 0.44 goftert-butyl N­
[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine-3-methyl]aminoacetate obtained in Example 142. To the 
solution was added 0.072 ml of methanesulfonyl chloride 'and 0~14 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 
5% potassium bisulfate solution and with a sodium bicarbona~ ~queous 
solution an~ dtjed over anhydrous magnesium sulfate·. Ethyl acetat~ 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-oxo-l,2,3,5-tetrahydro-
4,1-benzoxazepine-3- methyl]-N-methanesulfonylaminoacetate as prisms, 
m.p. 178 - 1so0c. · · · 

Elementary analysis for C2sHssCI2N20sS 
Calcd.: C 56.09; H 6.05; N 4.67 
Found: c 55.92; H 6.06; N 4.47 
Example145 
N-[Trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahydro-
4,l-benzoxazepine-3-methylJ-N-methanesulfonylaminoacetic acid 

In 20 ml of 4N HCI-dioxane solution was dissolved 0.25 g of tert-butyl 
N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-1,2,3,5-tetrahydro-
4,l-benzoxazepine-3- methyl]-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 ofN-[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 C241!2sCl2N 20sS 
Calcd.: C 53.04; H 5.19; N 5.15 
Found : C 53.32; H 5.42; N 5.02 
Example 146 

Tert-butyl N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-1,2,3,5-
tetrahydro-4,l-benzoxazepine-3- methyl]-N-(p-toluensulfonyl)aminoacetate 
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In 10 ml ofN,N-dimethylformamide was dissolved 0.5 g oftert-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 ofp-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 Vfashed 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-[trans-7-chloro-5-(2-chlorophenyl)-
1- neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3- methyl]-N-(p-

. toluenesulfonyl)aminoacetate as an oily product. 
IRv~:! em·l: 1740, 1670 CC=O) 

lH-NM:R (200MHz, CDC1a) 6: 0.92 (9H,s,But), 2.39(3H,s), 
·,, 3.36(1H,d,J = 14.0Hz), S.66(1H,dd,J = 15.6,6.4Hz), S.84(1H,dd, ' 

J = 15.6,5.9Hz), 3.98(1H,d,J = 18.4Hz), 4.2-4.S(lH,m), 4.29(1H, d,J = 18.4Hz), 
4.45(1H,d,J = 14.0Hz), 6.20{1H,s), 6.46{1H,s, J = 2.lHz), 7 .15-7. 7{10H,m). 
Example147 

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-tetrahydro-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 ofN-[trans-7-chloro-5-(2-
chlorophenyl)-1- neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzo:x:azepine-3-
methyl]-N-(p-toluensulfonyl)aminoacetic acid as needles, m.p.132- 134°C. 

Elementary analysis for C30Ha2Cl~20sS: 
Calcd.: C 58.16; H 5.21; N 4.52 
Found: C 58.01; H 5.32; 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]aminoacetate. 

In 10 ml ofN, N-dimethylformamide was dissolved 0.5 g oftert-butyl 
N-[trans-7-chloro-5-(2-chlorophenyl)-l- neopentyl-2-oxo-1,2,3,5-tetrahydro-
4,l-benzoxazepine-3- methyl]aminoacetate 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 s~}y.tion and 
with a sodium bicarbonate aqueous solution, dried over anhydrous . 
magnesium sulfate, and concent_rated under reduced pressure. The residue 
was purified on a silica gel column (eluent, hexane : ethyl acetate = 1:1) to 
give 0.5 g oftert-butyl N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-2-oxo- 1,2,3,5-tetrahydro-4,l~benzoxazepine .. 3-
methyl]aminoacetate as an oily product. 
IR Neat -1. 1740 1670 (C=O) vMaxcm. , . 

lH-NMR (200MHz, CDCl3) 8: 0.92 and 0.94 (9H,each s,But), 1.95 and 
2.15 (SH,each s,But), 3.35 and 3.38 (lH,each d,J= 14.0Hz), 3.7-4.3 (5H,m), 
4.45 and 4.48 (lH,each d,J = 14.0Hz), 6.23 and 6.28 (lH, each s), 6.45-·6.55 
(lH,m), 7.3-7.8 (6H,m). 

Example149 
N-Acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-

1,2,3,5-tetrahydro-4,l-benzoxazepine-3-methyl]aminoacetic acid 
In 20 ml 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-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-methyl]aminoacetate 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-
chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-l,2,3,5-tetrahydro-4,l­
benzoxazepine-3-methyl]aminoacetic acid. 

Elementary analysis for C2sH2sCl2N 20s: 
Calcd.: C 59.18; H 5.56; N 5.52 
Found: C 59.36; H 5.70; N 5.50 ------
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1 H-NMR spectrum (200 MHz, CDCl3) 8: 0.92 and 0.94 (9H, each s, But), 
2.00 and 2.20 (3H, each s), 3.3-3.5 (lH, m), 3.7-4.5 (6H, m), 6.22 and 6.28 (lH, 
each s), 6.45-6.55 {lH, m), 7 .3-7 .8 (SH, m) 

Example150 
Methyl ester of 4-N-[trans-7-ehloro-5-(2-chlorophenyl)-1-neopentyl-2-

oxo-1,2,3,5-:tetrahydro-:4,1-benzoxazepine-3-methyl]aminomethylbenzoic 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-benzoxazepine-3-
methylamine hydrochloride obtained in Example 139 with 0.6 g of methyl 4-
bromomethylbenzoate and 0.75 g of potassium carbonate. T~ 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 ~y 
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-ehloro-5-(2-
chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
methyl]aminomethylbenzoic acid as prisms, m.p. 171 to l 73°C. 

Elementary analysis for C30H32Cl2N204: 
Calcd.: C 64.87; H 5.81; N 5.04 
Found: C 64.88; H 5.97; N 4.76 

(B) In 20 ml of ethanol was dissolved 0.45 g of trans-7-chloro-5-(2-
chlorophenyl)-°I-neopentyl-2-oxo-1,2,8,5-tetrahydro-4,1-benzoxazepine-3-
methylamine hydrochloride obtained in Example 139. To the solution was 
added 0.19 g ofterephthalaldehydic 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 w~ co~c~~trated 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 (eluen~, 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-oxo-l ,2,3 ,5-
tetrahydro-4,1-benzoxazepine-3-methyl]aminomethylbenzoic acid. 
Example 151 

Methyl ester of 4-[N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
oxo-l,2,3 ,5-tetrahydro-4,1-benzoxazepine-3-methy l]-N-methanesulfony l] 
aminomethylbenzoic acid ,. 

In 5 ml ofN,N-dimethylformamide was dissolved 0.3 g of methyl ester 
of 4-N-[ trans-7-chloro-5-(2-chloropheny 1)-1-neopenty 1-2-oxo-1,2,3 ,5-
tetrahydro-4,1-benzoxazepine-3-methyl]aminomethylbenzoic acid obtained in 
Example 150. To the solution were added 0.05 ml of methanes~?fonyl 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 
lN 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-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-methyl]-N-methanesulfonyl]aminomethylbenzoic acid as 
needles, m.p.173to174°0. 

Elementary analysis for Ca1H34Cl2N20aS: 
Calcd.: C 58. 77; H 5.41; N 4.42 
Found: C 58.59; H 5.68; N 4.19 
Example152 

4-(N-[ trans-7-chloro-5-(~-chloropheny 1)-1-neopen ty 1-2-oxo-l ,2,3 ,5-
te tr ah y dro-4, l-be n zo x aze pine -3-methyl ]-N -methanes u l f on y 1] 
aminomethylbenzoic acid 

In 10 ml of methanol was dissolved 0.17 g of methyl ester of 4-[N­
[trans-7-chloro-5-(2-chlorophenyl)-l-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-methyl]-N-methanesulfony l]aminomethy lbenzoic acid 
obtained in Example 151. After the addition of 4 ml of lN sodium hydroxide 
the solution was stirred for one hour at 60°C. The reaction mixture was then 
acidified with 50 ml of lN 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
methanesulfonyl]aminomethylbenzoic acid as prisms, m.p. 235 to 237°C. 

Elementary analysis for C30H32Cl2N20sS: 
Calcd.: C 58.16; H 5.21; N 4.52 
Found: C 58.25; H 5.49; N 4.29 
Example153 

Trans-7-chloro-5-(2-chloropheny 1)-1-neopen ty 1-2-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-be~ioxazepine-3~ 

acetic acid obtained in Example 2 and 4.51 ml of N-methylmorph9line. To 
the solution was added 3.92 ml of ethyl chlorocarbonate at -10°0; 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 w~ stirred for one hour at roo~ temperature. and then concentrated. 
After the addition of 200 ml of lN 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-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
ethanol as colorless crystals, m.p. 157 to 159 °0. 

Elementary analysis for C22H25Cl2N03: 
Calcd.: C 62.56; H 5.97; N 3.32 
Found: C 62.30; H 6.02; N 3.17 
Example154 

Ethyl ester of N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo~ 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyl]aminoacetic acid 

(1) Trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-l ,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,l-
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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 pressure. The residue wa~ 

. 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-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetaldehyde as 
light-yellow crystals, m.p.173 to 176°0. · · 

Elementary analysis for C22H23Cl2N03·0.5H20: 
Calcd.: C 61.55; H 5.63; N 3.26 
Found: C 61.27; H 5.49; N 3.17 

(2) Ethyl ester of N-[trans-7-ch~oro-5-(2-chloro,Phenyl)-1-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4,i-benzoxazepine-3- ethyl]aminoacetic acid 

To 40 ml of ethanol containing 1.12 g of trans-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzox:azepine-S­
acetaldehyde obtained in Example 161 (1) and 0.56 g of glycine ethyl ester 
hydrochloride was added 10 ml of ethanol containing 0.13 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 silic~ gel column 
chromatography (eluent, ethyl acetate) to afford 0.75 g of amorphous solid 
ethyl ester ofN-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-ethyl]aminoacetic acid. 

Elementary analysis for C2sHs2Cl2N204: 
Calcd.: C 61.54; H 6.36; N 5.52 
Found: C 61.16; H 6.29; N 5.56 

1H-NMR CCDCls) 8: 0.93 (9H, s, But), 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 (lH, d, J = 13.9 Hz), 3.38 (2H, s), 
4.03 (lH, dd, J = 6.6, 6.2 Hz), 4.17 (2H, q, J = 7 .2 Hz), 4.51 (lH, d, J = 13.9 
Hz), 6.24 (lH, s), 6.51 (lH, d, J = 1.6 Hz), 7.30-7.50 (5H, m), 7.70-7.80 C1H, m) 
Example 155 

1iii1iiU 
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Ethyl ester of N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyl]aminoacetic 

acid 
In 5 ml ofN,N-dimethylformamide was dissolved 0.15 g of ethyl ester of 

N-[trans-7-chloro-5-(2-chlorophenyl)-l-neopentyl-2-oxo-1,2,3,5-tetrahydro-
4,l-benzo:xazepine-3-ethyl]aminoacetate obtained in Example 154. To the 
solution were added 0.031 ml ofacetyl chloride and 0.050 ml oftriethylamine 
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. evap~rated off 
under reduced pressure. The residue was purified by column chromatography 
using silica gel (eluent, hexane : ethyl acetate = 1 : 8) to give 0.15 g of 
amorphous solid ethyl ester of N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-
1-neopentyl-2-oxo-1,2,8,5-tetrahydro-4,1-benzoxazepii:te-3-ethyl]aminoacetic 
acid. 

·-, Elementary analysis for C2sH34Cl2N205·0.4H20: 
Calcd.: C 60.41; H 6.80; N 5.0S 
Found: C 60.44; H 6.43; N 4.96 

1H-NM:R (CDCl3) 8: 0.9S and 0.94 (9H, each s, But), 1.20- 1.S2 (SH, m), 
1.95-2.20 (2H, m), 1.95 and 2.13 (total SH, each s),.·3.32-8.68 (SH, m), 3.90-4.27 
(5H, m), 4.48 and 4.50 (total lH, each d, J = 13 .8 Hz), 6.22 and 6.24 (total lH, 

·each s), 6.50 and 6.53 (total lH, each d, J = 2.0 Hz), 7.29-7.50 (5H, m), 7.65-
7.80 (lH,m) 
Example156 

N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepine-3-ethyl]aminoacetic acid 

To 5 ml of methanol containing 0.11 g of ethyl ester of N-acetyl-N­
[trans-7-chloro-5-(2-chlorophenyl)-l-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethyl]aminoacetate 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 lN 
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 evapora.ted 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-
ox:o-l,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyl]aminoacetic acid, m.p. 210 
to 212°C. 

Elementary analysis for C2sHsoCl2N 205: 
Calcd.: C 59 .89; H 5.80; N 5.37 
Found: .C 59.78; H 5.85; N 5.13 _ 
Example 157 

Ethyl ester of N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl~2-ox:o._ 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyl]-N-
methanesulfonylaminoacetic acid . _ 

In 5 ml ofN,N-dimethylformamide was dissolved 0.15 g
0

of eth~l ester of 
N-[trans-7-chloro-5-{2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-
4,l-benzoxazepine-3-ethyl]aminoacetate obtained in Example 154. To the 
solution were added 0.028 ml of methanesulfonyl chloride and 0.050 ml of 
triethylamine under ice-cooling. Aft~r stirring for ~O 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-ox:o-l,2,3 ,5-

. tetrahydro-4,1-benzox:azepine-3-ethyl]-N-methanesulphonylaminoacetic acid 
as a white powdery product, m.p. 134 to 135°0. 

Elementary analysis for C27H34Cl2M20sS: 
Calcd.: C 55.88; H 5.85; N 4. 78 
Found: C 55.66; H 5.98; N 4.61 
Example158 

N-[ trans-7-chloro-5-(2-chloropheny 1)-1-neopen ty 1-2-ox:o-l ,2 ,3 ,5-
tetrahydro-4,1-benzox:azepine-3-ethyl]-N-methanesulfonylaminoacetic acid 

In the same manner as in Example 156 was hydrolyzed 0.12 g of ethyl 
est~r of N-[ trans-7-chloro-5-(2-chloropheny1)-1-neopenty 1-2-ox:o-1,2,3 ,5-
tetrahydro-4,1-benzoxazepine-8-ethyl]-N-methanesulfony lamina acetic acid 
obtained in Example 157 to give 0.10 g of white powdery N-[trans-7-chloro-5-
(2-chlorophenyl)-1-neopentyl-2-oxo-l,2,3,5-tetrahydro-4,l-benzoxazepine-8-
ethyl]-N-methanesulfonylaminoacetic acid, m.p. 185 to 137°C. 

Elementary analysis for C25H30Cl2N20sS·0.5H20: 



Calcd.: C 53.00; H 5.52; N 4.94 
Found: C 53.25; H 5.78; N 4.71 
Example 159 
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Ethyl ester of N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo­
l, 2 ,3, 5-te trahydro-4, 1-benzoxazep i ne-3-e thyl ]-N -(p­
toluensulfony l)aminoacetic acid 

In 5 ml ofN ,N-dimethylform.amide was dissolved 0.15 g of ethyl ester o.f 
N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepine-3-ethyl]aminoacetic acid obtained in Example 154. To the 
solution was added 0.069 g ofp-toluenesulfonyl chloride toge~er with 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. Ethyl acetate 
was evaporated off under reduced prE'.ssure. The re~idue 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-3-
ethyl]-N-p-toluenesulfonylaminoacetic acid. 

Elementary analysis for CasHssC12N 20sS: 
Calcd.: C 59.91; H 5. 79; N 4.23 
Found: C 60.25; H 6.01; N 4.04 

1H-NMR CCDCla) 8: 0.94 (9H, s, But), 1.15 (SH, t, J = 7 .2 Hz), 1.90-2.30 
(2H, m), 2.41 (SH, s), 3.20-3.60 (2H, m), 3.41 (lH, d, J = 140 Hz), 3.97-4.18 
(5H, m), 4.50 (lH, d, J_ = 14.0 Hz), 6.23 (lH, s), 6.52 (lH, s), 7 .21-7 .50 (7H, m),_ 
7 .62-7 .80 (3H, m) 

Examplel60 

N-[trans-7-c~loro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-

tetrahydro-4,1-benzoxazepine-3-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-o:x:o-1,2,3,5-tetrahydro-4,1-
benzo:x:azepine-3-ethyl]-N-p-toluensulfonylaminoacetic acid was hydrolyzed 
to yield 0.11 g of N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-
1, 2, 3, 5 - tetra hydro - 4, 1- be n z o :x: a z e pine - 3 - et h y 1] - N - p­
toluensulfonylaminoacetic acid as white powder, m.p. 274 to 277°0. 

Elementary analysis for C31H34Cl2N 20sS: 

· 111iiii1IT!finr 
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Calcd.: C 58.77; H 5.41; N 4.42 
Found: C 58. 70; H 5.59; N 4.13 
Example 161 
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Methyl ester of 4-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyl]a:minomethylbenzoic 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-benzoxa~epine-3-acetaldehyde obtained in 
Example 154 (1), 0.30 g of 4-aminomethylbenzoic acid methyl este·r 
hydrochloric acid salt, and 30 ml of ethanol was stirred for 2 hours at room 
temperature. · Subsequently 5 ml of ethanol containing O.OS· g of sodium 
cyanoborohydride was slowly added dropwise to the mixture.· ·Afte~ 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 V:rlth 
saturated saline and dried over anhydrous magnesium sulfate. The organic 

solvent was evaporated off under reduc~d pressure. 'fl?:e 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-oxo-1,2,3,5-tetrahydro-4,i-benzoxazepine-3-ethyl] 
aminomethylbenzoic acid. 

Elementary analysis for C31H34Cl2N 204: 
Calcd.: C 65.88; H 6.02; N 4.92 
Found: C 64.99; H 6.11; N 5.19 

1H-NMR(CDC13) 8: 0.94 (9H, s, But), 1.98-2.26 (3H, m), 2.65-2.90 (2H, 
m), 3.38 (lH, d, J = 14.0 Hz), 3.83 (2H, s), 3.91 (3H, s), 4.06 (lH, t, J .= 6.2 Hz), 
4.49 (lH, d, J = 14.0 Hz), 6.21 (lH, s), 5.51 (lH, d, J = 2.0 Hz), 7 .26-7 .62 (SH, 
m), 7 .92-8.02 (2H, m) 
Examplel62 

Methyl ester of 4-[N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-
neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-ethyl]] 
a:minomethylbenzoic 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-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethyl]aminomethylbenzoic acid obtained in Example 161 
was treated to yield 0.13 g of amorphous methyl ester ·or 4-[N-acetyl-N-[trans-
7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-
benzoxazepine-3-ethyl]]aminomethylbenzoicacid. ··--···-------
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Elementary analysis for C33H35Cl2N 205: 
Calcd.: C 64.81; H 5.93; N 4.58 
Found: C 65.14; H 6.12; N 4.11 

1H-NMR (CDCl3) 8: 0.93 (9H, s, But), 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 (lH, m), 3.91 and 3.93 (total 
3H, each s), 4.42-4. 76 (3H, m), 6.21. (lH, s), 6.50 (lH, d, J = 1.8 Hz),. 7 .17-7 .70 
(SH, m), 7 .95 (lH, d, J = 8.0 Hz), 8.02 (lH, d, J = 8.2 Hz) 

Example163 
4-[N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2-oxo-

1,2,3,5-tetrahydro-4,1-benzoxazepine-3- ethyl]]aminomethylb~~ic acid 
In the same manner as in Example 156, 0.10 g of methyi est~ of 4-[N­

acetyl-N-[ trans-7-chloro-5-(2-chlorophenyl)-1-neopen ty 1-2-oxo-1,2 ,3 ,5-
tetrahydro-4,1-benzoxazepine-3-ethyl]]aminomethylbenzoic acid obtained in 
Example 162 was hydrolyzed to afford 0.08 g of white powdery 4-[N-acetyl-N­
. [trans-~-chloro-5-(2-chlorophenyl)-1-n~~pentyl-2-oxo-~,2,S,5-tetrahydro-4,1-
benzoxazepine-3-ethyl]]aminomethylbenzoic acid, m.p. 242 to 244°0. 

Elementary analysis for C32H34Cl2N205: 
Calcd.: C 64.32; H 5. 7 4; N 4.69 
Found: C 64.34; H 5.87; N 4.66 
Example164 

Methyl ester of 4-[N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-
oxo-l ,2,3 ,5-tetrahydro-4,1-benzoxazepine-3-ethyl]-N-methanesulf ony l] 
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-oxo-l,2,3 ,5-tetrahydro-4,1-
benzoxazepine-3-ethyl]aminomethylbenzoic acid obtained in Example 161 
was treated to give 0.12 g of methyl ester of 4-[N-[trans-7-chloro-5-(2-
chlorophenyl)-l-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-
ethyl]-N-methanesulfonyl]aminomethylbenzoic acid as colorless crystals, 
m.p.172to174°C. 

Elementary analysis for C32H35Cl2N 20sS: 
Calcd.: C 59.35; H 5.60; N 4.33 
Found: C 59.15; H 5.79; N 4.16 
Example165 

iliilf i1iiUr 
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4-[N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-
t et rah yd r o - 4, l - be n z ox a z e pine - 3 - ethyl] - N -
methanesulfonyl]aminomethylbenzoic 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-oxo-l,2,3 ,5-tetrahydro-4,1-
benzoxazepine-3-ethy l]-N -methanesulf ony 1] aminome thy lb enzoi c add 
obtained in Example 164 was hydrolyzed to afford 0.06 g of 4-[N-[trans-7-
chloro-5-(2-chlorophenyl)-1-neopen ty 1-2-oxo-l ,2 ,3 ,5-te trahydro-4, l­
benzoxazepine-3-ethy l]-N-methanesulfony l]aminomethy lbenzoic acid as 
colorless crystals, m.p. 185 to 187°0. 

Elementary analysis for Cs1H34Cl2N20aS·0.5H20: 
Calcd.: C 57 .95; H 5.49; N 4.36 
Found: C 58.30; H 5.83; N 4.19 
Example166 

. ..... 

Methyl ester of 4-[N-[trans-7-ch~_oro-5-(2-chloro.:p:P,enyl)-1-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethy l]-N-p-tol uenesulfony 1] 

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-oxo-1,2,3,5-tetrahydro-4,l­
benzoxazepine-3-ethyl]aminomethylbenzoic acid obtained in Example 161 
was treated to give 0.14 g of methyl ester of 4-[N-[trans-7-chloro-5-(2-
chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-
ethyl]-N-p-toluenesulfonyl]aminomethylbenzoic acid as colorless crystals, 
m.p. 145 to 14 7°C. 

Elementary analysis for CasH40Cl2N20sS: 
Calcd.: C 63.07; H 5.57; N 3.87 

. Found: C 63.09; H 5.50; N 3.93 
Example167 

4-[N-[trans-7-ch101;0-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-
tetrahydro-4, 1-benzoxazepine-3-ethyl]-N-p-to 1 uenesulfonyl] 
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-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-ethyl]-N-p-toluenesulfonyl]aminomethylbenzoic acid 
obtained in Example 166 was hydrolyzed to afford 0.09 g of 4-[N-[trans-7-
chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,l-
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benzoxazepine-3-ethyl]-N-p-toluenesulfonyl]aminomethylbenzoic acid as 
colorless powder, m.p. 265 to 268°C. 

Elementary analysis for C37 H3sCl2N 20sS: 
Calcd.: C 62.62; H 5.40; N 3.95 
Found: C 62.67; H 5.36; N 3.96 
~xample168 

Trans-7-chloro-5-(2-chlorophenyl}-1-neopentyl-3-[(tetrazol-5-:­
yl)methylaminocarbonylmethyl]-2-oxo-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-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-. -
acetic acid obtained in Example 2 was treated to afford the f~llowing 
crystalline compounds: 

(1) Trans-7-chloro-5-(2-chloropheny1)-3-( cyanomethy lamino­
carbonylmethyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine, 

•. 

m.p. 171 to 172°C. 
Elementary analysis for C24B25Cl2N 303: 

Calcd.: C 60.77; H 5.31; N 8.86 
Found: C 60.68; H 5.24; N 8.62 

(2) Trans-7-chloro~5-(2-chloropheny 1)-1-neopentyl-3-[ ( tetrazol-5-
yl)methylaminocarbonylmethyl]-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine, 
m.p. 251to252°C. 

Elementary anal~is for C24B2sCl2N sOs: 
Calcd.: C 55.71; H 5.06; N 16.24 
Found: C 55.38; H 5.22; N 16.03 

Materials and intermediate compounds included in Examples are listed 
in Tables 7 4 to 88. · 

2-aminobenzophenones as the starting material can be synthesized by, 
or in accordance with, the method described in.DA. Walsh, Synthesis, 677 
(1980) or the method cited in said reference. 



Table 7 4 

5-F 

5-MeO 

5-Cl 

5-Cl 

5-Cl 

~ --· ~"' ga 
0 a 
::i:: 
~ 
txl "• g ---= ~ :---.a 
~ a 

x 

x 

v· m. p, 
(°C) 

2' -Cl 

2' -Cl oil 

2'. 4' -Cl 81- 84· 

2'·, 4' -OMe 102-103 

2',6'-0Me 172 

/ 

Formula Elemental Analysis(Found) 
c H N 

subjected to the next procedur·e without isolating 

1 ll-NMR(CDCls)6 :3. 59(311, s). 5. 88(211, hr), 6. 51-7. 52(711. m) 

CisllaClsNO 51. 95 2.68 4. 66 

.. (51. 98 2. ~1 4. 83) 

Ca &111 4ClNOs . 61. 76 4:· .. 84 4.80 
.. 

(61. 79 4.88 4. 72) 

C1 &Iii 4ClNOa 61. 76 4. 84 4.80 

(61. 54 4.-72 4.87) 

N 
U\ 
CJ\ 
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Table 7 5 

x 

.5-c1 

5-Cl 

5-Cl 

5-Cl 

4-Cl 

3.5-Cl 

5-Cl 

y m.p. 
(°C) 

21
, 5' -OMe oil 

2', 4', 6' -OMe 188-189 

2' , 3' -OCll 20- 119-120 

3',4'-0Cll20- oil 

.. 

2'-Cl 112-113 

2' -OMe . 88- 90 
.. 

2',3'-0Me 91- 92 
.. 

/. 

Formula Elemental Analysis(Found) 
c H N 

111-NMR(CDCls) 6: 3. 72(311, s), 3. 78(311, s), 6. 39(211. br s), 6. 64 

(111; d, J=8. 611z). 6. 80(111, d, J=2. 611z), 6. 87-7. 28(411, m) 

C1oll1aClN04 59. 73 5.01 4.35 

(59.93 5.00 4. 30) 

C14ll10ClNOs 60.99 3.66 5.08 

(60.81 3. 43 5. 07) 
1 Jl-NM~(CDCls)6:6. 06(211, s), 6. 67(111, d), 6. 86(111, d), 7.15-

7. 5(411. m) 

C13lleChNO · 58.67 3.41 5.26 

.(58. 47 . 3. 45 5. 16) 

c, 4lli I Ch NO 60.02 3.96 5.00 

(59.96 3.85 4.96) 

C, silt 4ClNOs 61. 76 4.84 4.80 
(61. 59 . 4.87 4. 79) . 

... 

N 
VI 
~ 



Table 76 

x 
3 

x y m. p, 
(oC) 

4. 5-(Cll2) s- 2' -Cl oil .. 

5-F 2'-Cl 77- 79 

5-MeO 2' -Cl oil 

5-Cl 2',4'-Cl 104-106. 

5-Cl 2' ,4'-0Me oil 

~ 
-i;;· 

00 -g-
n -..+ . II: -I» -"' -0;1 

-a 
-W 

'a -Ql -o 
8. 

/ 

Formula Elemental Analysis(Found) 
c H N 

111-NMR(CDCla)&: 1. 8-2. 1(211. m), 2. 7-3. 0(411, m), 6. 16(111, s), 

6. 6-7. 5(611, m) 

C1sll11CIFNO 62.04 4. 41 5.57 
(62.10 4.40 5.57) 

111-NMR(CDCls)6:3. 67(311, s), 6. 23(1H, hr s), 6. 50-6. 54 
(711, m) 

C1 alli oClaNO 49.54 3.65 4.44 
+O. 7H20 (49.59 3. 48 4:34) 

1Il-NMR(CDC1s)6:3. 81(311, s), 3. 85(311, s), 5. 94(111, s), 6. 4-6. 7 
(311, m), 6. 95-7. 1(311, m) . . . 

I 

N 
VI 
00 

I 
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Table77 

x 

5-Cl 

5-Cl 

5-Cl 

5-Cl 

5-Cl 

4-Cl 

5-Cl 

3.5-Cl 

II 

y m. p, 
(°C) 

2', 6' -OMe 130-135 

2', 5' -OMe 177-178 

2'.4',6'-0Me 163-164 

2',3'-0Cll20- 119-120 

3', 4' -OCll20- 136-137 

2'-Cl oil 

2', 3' -OMe 124-126 

2'-0Me 84- 86. 

2'-Cl oil 

/ 

Formula Elemental Analysis(Found) 
c -H N 

C1 sH1 aClNOs 61. 33 5.49 4. 77 

(61. 26 5.46 4. 71) 

C1sll1aClNOs 61. 33 5.49 4. 77 

(61. 22 5.54 4. 72) 

Cl81luClN04 59.35 5.60 4.33 

(59.57 5.63 4. 39) 

Ci 4lfi 2ClNOs 60.55 4. 36 5.04 

(60.49 4.20 5.10) 

Ci clh 2ClNOs 60.55 4.36 5.04 

(60.41 4.48 4. 96) 
111-NMR(CDC1s)6:6. 06(111. s), 6. 55-6. 75(311, m), 7. 2-7. 5(511, m) 

Ci sll1 aClNOs 61. 33 5.49 4. 77 

(61. 25 5.58 4.66) 

C14ll1sCl2N02 56.40 4.39 4\ 70 

(56.06 4.35 4~ 59) 
11l-NMR(CDCls)6:5. 30(111, s), 6.17(1ll, s), 6. 5-7. 6(711, m) 

. . . 

N 
V\ 
\0 



/' 

Table 7 8 

X I Y I m,p, Formula Elemental Analysis(Found) 
(~) C H N 

5-Cll3 2' -Cl I oil. 111-NMR(CDCls)6:2.17(311, s), 6.16(111, s), 6. 6-7. 6(711, m) 

5-Cl 2' -F I 100-101 I Cull11CIFNO I 62. 03 4. 41 5. 57 

(61.86 4.62. 5.51) 

II I 2' -F I 106-107 . , C1 slli 2FNO I 71. 87 5. 57 6. 45 

(71. 76 5.59 6.36) 

II 12~-0Me I 105-106 lc14lluN02 I 73.34 6.59 6.11 ·• 
N 

(73. 11 6.63 6. 19) ~ 

5-Cl I 2' -CFs 127-129 C14Jh 1ClFaNO 55. 74 3. 68 4. 64 
(55.66 3.64 4. 70) 

5-Cl 12' -OMe I 81- 82 . , C1 4lft 4ClNfh · · I : 63. 76 · 5. 35 5. 31 

(63.83 5.56 5.32) 

5-Cl I 2' -Br I 87- 88 · I C131'11 BrClNO I . 49. ~5 3. 55 4'. 48 

(50.03 3. 71 4.44) 

5-Dr I 2' -Cl I · 97- 99 I C1all.1 BrClNO I 49. 95 . . 3. 55 4. 48 _ ~ / 

(49. 87 . 3. 76 4. 37) m ~ i 

5-Cl I 4' -Cl I 127-i.28 I Cull11ChNO I 58. 23· 4. J3 5. 22 - ! 
. !!!i!lliiiii A> 

(58. 47 4.17 5.19) =-- ~ 
- g ---= =l 1· - -! 

0. 
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Table 79 

x 

JI 

5-Cl 

5-CFs 

5-Cl 

/ 

y m. P. Formula 
(oC) 

2'-Me 110-111 C14JJi &NO· 

3'-Cl 136-138 Culla 1 Ch NO 

II 86- 87 C14ll12FaNO 

II 107-109 C1 slli 2ClNO 

' 

Elemental Analysis(Found) 
c 

78.84 
(78.67 
58.23 

(58. 36 
62. 92 

(62.84 
66.81 

(66.80 

. . 

H N 

7.09 6.57 
6.87 6.60) 

4. 13 .5. 22 
4. 23 5. 14) 

4.53 5. 24 
4.55 5.11) 
5.18 5.99 

5.19 5.97) 
N 

"' ...... 



Table BO 

x y m. p. 
(°C) 

5-Cl 2', 4' -OCils oil 

5-Cl 2'. 6' -OClls oil 

5-Cl 2' , 5' -OClls 126-128 

·/ 

Formula Elemental Analysis(Found) 
c . H N 

C20lluClNOa 1ll-NMR(CDC1 3)6:0. 92(911, s, B.u l }, 2. 82 
(211, s), 2. 9-3. 3(111, br}, 3. 81(311, s), 

3. 86(311, s), 4. 6-5. 0(111. hr). 5. 92(111, s), 6. 4-6. 6(311, m), 6. 95 
-7.2(311.m) 
C20ll28ClNOa 111-NMR(CDClsH: 1. 06(91l. s), 2. 87(111. d. 

J=ll. 411z), 2. 96(111, d. J=ll. 411z), 3. 80(611, 
s). 4. 28. 5. 61(ea.ch .111, hr), 6. 26(111, hr), 6. 53(111, d, J=2. 61lz) 
, 6. 60(111. d, J=8. 611z), 6. 66(211, d, J=8. 411z), 7. 09(111. dd, 
J=2. 4. 8. 611z}, 7. 31(111, t, J=8. 411z) 
C20lluClNOs 66.02 : : 7. 20 3. 85 

(66. 18 7. 18 3.83) 

N 
0\ 
N 

-~ -(/J 
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Table 8 1 

x y m. p, 
(oC) 

5-Cl 2', 4', 6' -OClls 150-151 

5-Cl 2',3'-0Cll20-

5-Cl 3' ,4'-0CH20- oil 

4-Cl 2'-Cl oil 

3.5-Cl 2'-0Clls oil 

5-Cl 2'-0Clls . oil 

5-Cl 2' -Br 99-100 

5-Br 2'-Cl 105-107 

5-Cl 2', 3' -OMe 120-121 

/,. 

Formula Elemental Analysis(Found) 
.c H N 

C21 lluClN04 64.03 7. 16 3.56 
(64.19 7. 00 3.48) 

subjected to th e next procedure without i~~lating 

C1 oll22ClNOa 111-NMR(CDClaH:O. 86(9((, s, Du 1
), 2. 75 

(211. s), 5. 67(111. s), 5. 95(211, s). 6. 5-7. 3 
(611. m). 

Cullu ClzNO 111-NMR(CDClsH:O. 94(911, s, Bu'), 2. 84 
(211. s). 6. 12(111. s), 6. 5-7. 5(711, m) 

C1 ollzsCl2N02 111-NMR(CDCls)6:0. 98(911, s, Bu'). 2. 75 
.. (211, s), 3. 84(311. s). 4. 05(111, hr s). 6. 28 

(111, s). 6. 9-7. 4(611, m) 

C1 oll24ClN02 111-NMR(CDCla)6:0. 92(911. s. Bu'). 2. 83 
(211, s). 3. 1-3. 5(111.· hr), 3. 89(311, s), 4. 6-

5. 0(111, br), 5. 99(111. s), 6. 59(111, d, J=8. 811z), 6. 9~7.·4(611, m) . . 

Cull21 BrCINO 56.49 5.53 3:66 
(56.69 5.50 3.42) 

C1allz1BrCINO 56. 49 : : 5. 53 3. 66 
(56.48 5.50 3.59) 

C2oll20ClNOs 66. 02· 7.20 3.85 
.. (65. 74 7. 01 3. 71) 

N 

°' w 

__ , I 
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Table82 

x y m. p, 
(°C) 

5-F 2'-Cl 84- 86· : 

5-0Clls 2' -Cl oil 

5-Cl 2' I 4' -Cl 104-106 .. 

5-Cl 2' -CFs 72- 74 

5-Cl 2'-0Clls oil 

/' 

Formula Elemental Analysis(Found) 
c H N 

C11111 oClFNO 66.34 6.22 4.55 
(66.21 6.22 4.50) 

C1allz2ClNOz 111-NMR(CDC1 3)6:0.85.0.87(each 311,each d, 
J=6. 611z), 1. 80(1JI, m), 2. 86(211. d, J=6. 611z), 

3. 6~(311. s), 6. 24(111, s), 6. 50-7. 55(711, m) 
C11IluClsNO 56.93 5.06 3.90 

(56.96 4. 85 3. 66) 

C1 alli oClF a NO 60.42 5.35 3. 91 
(59. 96 : : 5. 37 3.83) 

Cr all22ClN02 111-NMR(CDClsH:O. 92(611, d, J=6. 611z). l. 75-
2. 0(111, m), 2~ 89(111. d, J=6. 811z),.3.1-3. 4(.111, 

Br), 3. 88(311, s), 4. 7-5. 1(111, br), 5. 97(111. s), 6. 56(1H. d, J= 
8. 8Uz), 6. 9-7. 4(611, m) 

N 

"' .i:-



Table 83 

x y m. p. 
(°C) 

5-Cl 2'-Br 96- 98 

5-Br 2' -Cl o.il 

5-Cl 4'-Cl oil 

II 2' -Clls oil · 

5-Cl 3'-Cl 73- 74 

5-CFs II 60- 62 

5-Cl . II 56- 59 

/ 

Formula Elemental Analysis(Found) 
c I-I ·N 

C11ll1aBrClNO 55. 38 5. 19 3. 80 
. (55. 55 5. 20 3. 74) 

C11Ih aBrClNO 111-NMR(CDClsH:O. 91(611, d, J=6. 611z).1. 7-
2. 0(111, m), 2. 89(211, d, J=6. 611z), 6. 11(111, s), 

6. 53(111, d, J=8. 611z), 7. 05(111, d, J=2. 411z), 7. 14-7. 46(511, m) 

C11H1aCl2NO 1Jl-NMR(CDC1s)6:0. 828(311, d, J =6. 811z), 0. 834 

(311. d, J=6. 8Hz), 1. 64-1. 86(111, m), 2. 2-2. 8 

(111. hr), 2. 80(211. d, J=6. 8llz), 4. 2-4. 7(111, br), 5. 73(111. s), 

6. 54(111. d, J=8. 6Ilz), 6. 98(111, d, J=2. 411z), 7. 14(111, dd, J=8. 6, 

2. 411z), 7. 31(411, s) 
C1~H2~NO · 1ll-NMR(CDClsH:0. 9$(611, d, J=6. 611z), 1. 8-

2: 0(111, m), 2. 21(311, s), 2. 94(2H, d, J=6. 6Jlz), 

5. 98(111, s), 6. 5-6. 8(211, m), 7. 1-7. 35(311. m), 7. 1-7. 35(311, m), 

7. 4-7. 55(111, m) 
C11ll19ClzNO 62.97 5.91 4.32 

(62. 81 5.88 4.19) 

C1 aII20FsNO 66.86 6.23 4.33 
(66.89 6.27 4. 22) 

C11 ll20ClNO 70. 46 : : 6. 96 4.83 
(70.45 7.11 '1. 90) 

" 
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Table84 

x y m. p, 
(oC) 

5-Cl 2'. 4' -OClls oil 

.. 
' 

5-Cl 2' , 6' -OCH s oil 

5-Cl 2',5'-0CIIs 140-142 

5-Cl 2', 4', 6' -OCils oil 

_,/ 

Formula Elemental Analysis(Found) 
c H N 

C29ll32ClNOo 111-NMR(CDCls)a:o. 82 and O. 93(911. each s, 
Bu').1. 22(311, t, J=7. 2Hz), 2. 35-3.1(211, m), 

3. 65-3. 9(611, ~). 4. 0-4. 5(311, m), 5. 9-6. 55(511, m), 6. 75-7. 9 
(411, m) · 

C29Jl32NOaCl 111-NMR(CDCls)ct: 0. 90. 0. 95(911, each s, Bu 1 
). 

1. 19-1. 30(311, m), 2. 88.:.3. 10(111, m), 3. 72-
3. 82(611, m), 4. 04:-4. 28(211, m), 4. 44-4. 57011, m), 6. 02-7. 88 
(911. m) · 
Culls 2ClNOo 63. 73 6.58 2.86 

(63. 67 > 6.50 2. 81) 
C21Ils4ClN01. 111-NMR(CDCla)ct:O. 90 and 0. 94(911, each s, 

But), 1. 15-L35(3~m),l8-3. l(lll.m),l4-
4. 3(1211. m), 4. 35-4. 6(111, m), 5. 9-6. 45(511, m), 6. 8-7. 95(311, m) 

;i 
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Table85 

x y m.p. 
(°C) 

5-Cl 2', 3' -OCll20- oil 

5-Cl 3'.4'-0Cll20- 125-126 

4-Cl 2' -Cl 152-153 

3.5-Cl 2' -OClh 162-164 

5-Cl 2' -OClls oil 

5-Cl 2' -Br 168-169 

5-Br 2' -Cl 171-174 

5-Cl 2' • a' -ocn s 137-139 . 

/. 

Formula Elemental Analysis(Found) 
c H N 

C25ll21ClNOe 111-NMR(CDClsH :0. 92 and 1. 07(911, each s, 
Bu•), 1. 18-1. 33(311, m), 2. 85-3. 04 (111, m). 

4. 05-4. 34(211, m), 4. 46-4. 54(111, m), 5. 87(2H. s), 6. 05-7. 89(911, 

m) 
C251f 21ClNOe 63.36 5.95 2.96 

. (63. 26 5. 72 2. 76) 

C24ll21Cl2N04 62.07 5 86. . . 3.02 
(6i. 78 5.93 . ·2. 88) 

C25Il20ChNOs 60. 73 . 5. 91 2.83 
(60.84 5. 89 2. 70) 

C25llaoClNOs 111-NMR(CDClsH: 0. 84 and 0. 93(911. each s, 

Bu•), 1. 15-L 3(211. m), 2. 5-3. 2(211, m), 3. 73 

and 3. 82(311, each s), 4. 0.:.4, 25(211. m), 4. 25-4. 6(111, m), 6. 0-

6. 5(311, m), 6. 7-7. 85(711. m) 
C24ll21BrCIN04 56.65 5.35 2. 75 

. (56. 71 5. 21 2. 47) 

C24Il21BrClN04 56.65 5.35 2. 75 
(56.68 5.39 2.68) 

C2olla2ClNOo 63. 73 : : 6. 58 2.86 
(63.66 6.50 2.94) 
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Table86 

x y m. p. 

(''C) 

5-F 2'-Cl 148-151 

5-0Cll3 2' -Cl oil 

5-Cl 2'. 4' -Cl 167-168 

5-Cl 2'-CF3 164-165 

5-Cl 2' -OClls oil 

,/ 

Formula Elemental Analysis(Found) 

c H N 

CulluClFNO.a 63.67 5.81 3.23 

(63.56 5. 73 3.38) 

C2.alluN05Cl 111-NMR(CDClsH:O. 73-1. 25(total 911, m), 

1. 78(111, m), 2. 35-3. 10(211, m), 3. 70. 3. 75 

(311. each s), 4. 10-4. 38(411, m), 5. 89-7. 730011, m) 

Culla.aClsNO.a 56.98 4. 99 2.89 
(56.85 4.84 . 2~ 63) 

C24lluClFsNO.t 59.57 5.21 2.89 
(59.55 .5.22 2. 83) 

C24IluClNOs 111-NMR(CDCls) 6: 0. 7-1. 15(611, m), 1. 15-. . 
1. 4(311. m), 1. 6-2. l(lll, m), 2. 4-3.1(211, m), 

3. 76 and 3. 80(311, each s), 4. 0-4. 45(411. m), 5. 9-6. 45(311. m), 

6. 7-7. 9(711. m) 
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Table 87 

x y m. p, 

(oC) 

5-Cl 2'-Br 158-160 

5-Dr 2'-Cl 157-159 

5-Cl 4' -Cl amorphou·s 

solid 

II 2' -Clls oil 

5-Cl 3'-Cl 105-108 

5-CFs JI amorphous 

solid 

5-Cl II 110-113 

/ 

Formula Elemental Analysis(Found) 

c H N 

C23Jl25BrClNO.a 55.83 5.09 2.83 

(55.89 5. 10 2.89) 

C23Il25BrClNO.a 55.83 5.09 2.83 

(55.42 5. 18 2.65) 

C23ll25Cl2NO.a 60. 85 5. 64 3.09 

+O. 21120 (60. 85 5. 62 3. 00) 

Cull211NO.a 1II-NMR(CDC1 3)6: 0. 7-1. 1(611. m), 1. 21 (311. t, 

J=7. Ollz), 1. 5-2. 0(111, m). 2. 29(311, s), 2. 0-

2. 3 and 2. 9-3.1(111, each m), 3. 9-4. 5(311. m). 5. 9-6. 4(211. m), 

6. 6-6. 9(111, m), 6. 95-7. 9(811, m) 

C23IluCl2NO.a 61. 34 5.60 3.11 

(61. 37 5.53 3.08) 

C24IlaeFsNO.a 64.13 5.83 3. 12 

(64.28 5.80 3.00) . 
CaslluClNO.a 66. 42 ·: 6.30 3.37 

(66.06 6.29 3.35) 
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Table 88 /. 

Cl 

R Formula 
I 

m. p. 
("C) 

0 101-103 Ct alls 0ClzFsN02 
II 
CCF2CFs 

0 115-116 Ci 111& sClzN02 . 

~~ 

0 
109-110. Cullai ClzN02 

•· 

II 
CCll2C(Clls) s 

0 
155-156 Cs slh 0Cl2FsN02 

II 
CCfi's 

Elemental Analysis(Found) 
c H N 

46.40 2.43 3.38 
(46.28 2. 42 3.47) 

60. 73 . 4.50 4. 17 
(60.61 4. 72 4 .. 03) 

62.30 5. 78 3.82 
(62.57 5. 79 3. 73) 

49. 47 ~ . 2. 77 3~85 

(49.22 2.86 3. 71) 
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Experimental Example 1 
Assay Method of Squalene Synthetase Inhibitory Activity 

The squalene synthetase inhibitory activity was 
assayed as follows with the enzyme solutions described 

5 in the subsequent Experimental Examples 1 and 2. 
More specifically, an enzyme solution (protein 

content 0.8 uq) prepared in Experimental Example 1 or 2 
was added to a solution (total volume 50 ul)) 
containing 5 uM [l-3H] farnesyl pyrophosphate (specific 

10 activity 25 uCi/mole), 1 mM NADPH, 5 mM MgC12.,. 6 mM 

15 

glutathione, a 100 mM buffer solution of potassi~ 
phosphate (pH 7.4) and a test drug (used as an aqueous 
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 sodiwn hydroxide. 50 ul of the 
chloroform layer (lower layer) containing the reaction 

20 mixture having squalene 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 
25 expressed in terms of the concentration inhibiting by 

50% the radioactivity taken into the chloroform layer 
( IC50 , molar concentration (M)). 

Experimental Example 2 
Preparation of rat-derived enzyme 

30 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 

35 phosphate (pH 7.4), 15 mM nicotinamide, 2 mM MgC12], 

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 

5 7.4), which was again subjected to centrifugation for 
9_0 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 

10 BCA protein assay kit of Pias Co., Ltd.). Th~s 

suspension was used as the ·enzyme solution. ·· 
Experimental Example 3 

15 

Preparation of.human-derived enzyme 
Human hepatic carcinoma cells HepG2 (about 1 x 109 

cells) obtained by incubati~n on a Dul~ecco-modified 
Eagle's medium (37°C in the presence of 5% C02 ) 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 MgC12]. The cells were crashed 
20 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 l, which was suspended in an ice-cooled 100 mM 
potassium phsphate buffer (pH 7.4) (about 4 mg/ml 

25 protein concentration). -This suspension was used as 
the enzyme solution. The results are shown in Table 
74. 

liHii1ii1nr 
\ 
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Table 74 

Compd. No. Rat Enzyme (l0:-7M) Man Enzyme (l0-7M) 

Ref .Ex. 5-1 83 68 
-2 47 51 

5 -3 40 38 

• -4 63 64 
-7 .5. 4 7.1 
-8 5.3 -

-12 2.3 -·-·--··----·--·-- ·-.. ·-----·-·-·--·-·----·-- -···-· .. ·-·-·-·-··--.. ·-·-··--·---
10 w. Ex. 2-2 0.61 0.34 -4 0.72 

33-2 49 0.24 

35-1 72 38· 

-5 43 5'3 

15 -6 34 43 
33 -11 26 21 -12 40 . 35 -15 0.35 0.12 -19 0.28 0.30 20 -23 0.94 0.28 74-5 0.54 0.22 -9 0.49 0.40 .• -11 0.79 ' 0.14 -12 0.38 0.18 25 105 0.65 0.34 114 0.43 0.11 118(1) 0.42 0.16 120 0~16 0.06 138 0.42 

30 168 0.67 0.21 

117 >100 0.18 
-

1i11im~1r . .. 

:··'; 



Experimental Example 4 
Effects 

- 274 -

The antifungal activities of the Compounds (I") 
were evaluated by the following method: a sheet of 

5 filter paper di~c (manufactured by Toyo Seisakusho, 8 
mm in diameter) soaked in a _lOOOµg/ml ~olu~ion ~f 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 

10 filter paper disc was measured. The following culture 
media were used: 

15 

20 

25 

30 

35 

A: yeast nitrogen base agar medium (pH 7.0) 

B: peptone-yeast extract-glucose agar medium (pH 
7.0) 

The antifungal spectra of the comp?und (I") are 
shown in Table 90. 

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 zone diameter 
(mml 

Test flll'.lgi 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 rub rum B 16 13 20 
IFO 6467 

Trichopl:lyton B 12 12 12 
mentagrophytes 
IFO 7522 

Microsporum gypseum B 13 12 13 
IFO 6076 
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This· Sheet Has Been Replaced 

·· · . JJlllHl~·lll 11111 
Experimental Example 5 

In vivo cholesterogenesis in the liver 
Six-week-old, male Sprague-Dawley rats were given 

5%-cholestylamine as a dietary admixture for 4 days. 
5 They were administered compound at a dose of 30 mg/kg 

as a su~pension of 0.5%-methylcel~ulose solution and 
were intravenously given 2 uCi of [ 14C]acetate 1 hour 

after the administration. One hour later, rats were 
sacrificed and livers were removed. Hepatic sterols 

10 were extracted with petroleum ether after 
saponification, and the radioactivity of digitonin­
precipitable fraction was measured. Example 1-(4) 
inhibited the hepatic cholesterogenesis by 38% compared 
to the control group given only 5%-methylcellulose 

15 solution. 
Formulation Examples 

A squalene synthetase inhipiting agents 
' 

containing, as its effective component, a 4,1-

benzoxazepin-2-one derivative shown by the formula (I) 
20 of this invention or a salt thereof, in the case where 

it is used as a therapeutic agent of 
hypercholestere:inia, can be formulated in accordance 

25 

30 

35 

with, for example,· the following prescriptions. 
1. Capsules 

(lj 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 Example 28-19 

(2) Lactose 
10 mg 

35 mg 
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(3) Corn starch 

(4) Microcrystalline cellulose 

(5) Magnesium stearate 

One tablet 

(1), (2) and (3) and two thirds of (4) and 

half of (5) were blended and the mixtu~e was 

.. 

150 mg 

30 mg 

5 mg 

230 mg 

one 

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 obtained in Example 1-4 10 mg. 

(2) Lactose 90 mg 

(3) Microcrystalline cellulose 70 mg 

( 4) Magnesium stearate 10 mg 

One capsule 18 0 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. 

5. Tablets 

(1) Compound obtained in Example 1-4 10 mg 

(2) Lactose 35 mg 

(3) Corn starch 150 mg 

(4) Microcrystal line 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 (5) were blended and the mixture was 
granulated, to which were added the balance o.f ( 4) and 
(5). The mixture was subjected to compression-molding 

5 to provide tablets. 
6. Injections 

10 

(1) Sodium salt of the compound 
obtained in Example 1-4 

(2) Inositol 
(3) Benzyl alcohol 

10 mg. 
100 mg 

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 ~as sealed. All the 

15 processes were conducted under sterilized conditions . 

. I 
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CLAIMS 
What is claimed is: 
1. A 4,1-Benzo~azepin-2-one derivative represented by 
the formula (I): 

(I) 

, wherein R1 stands for hydrogen atom or an op~~onally 

substituted hydrocarbon group; R2 and R3 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 thioesterif ied carboxyl 
group, an optionally substituted hydroxyl group, ~n 
optionally substituted amino group, an optionally 
substituted phenyl group, an optionally substituted 

· carbamoyl group or a N-containing heterocyc~ic residue 
having hydrogen atom capable of being deprotonated; 
provided that, ·when X is methylene and R1 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 4,1-Benzoxazepin-2-one derivative according to 
claim 1, R1 stands for an aliphatic chain hydrocarbon 

group. 
3. The 4,1-Benzoxazepin-2-one derivative according to 
claim 2, R1 stands for an alkyl group. 

4. The 4,1-Benzoxazepin-2-one derivative according to 
claim 3, R1 stands for· a lower C1_7 alkyl group. 

S. The 4,l-Benzoxazepin-2-one derivative according to 
claim 4, R1 stands for a C4_5 alkyl group .. 

111111111111111111111111111111 
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6. The 4,1-Benzoxazepin-2-one derivative according to 
claim 1, R2 or R3 stands for an optionally substituted 

phenyl group. 
7. The 4,1-Benzoxazepin-2-one derivative according to 
claim 1, Y stands for an optionally esterified carboxyl 
group or a N-containing heterocyclic residue·having . . . . . . 

hydrogen atom capable 9f being deprotonated. 
8. A 4,1-Benzoxazepin-2-one derivative represented by 
the formula (I'): 

~N2R3 . X-Y 

Rl_,,. 0 (I ,) 

, wherein R1 stands for hydrogen atom o~ an optionally 

substituted hydrocarbon group; R2 and R3 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 l to 7 atoms; Y stands for 
an optionally esterif ied or thioesterif ied 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 noralkoxycarbonyl 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, R1 stands for an aliphatic chain hydrocarbon 

group. 
10. The 4,1-BenzoxazE!pin-2-one derivative according to 
claim 9, R1 stands for ~n alkyl group. 

1111111111111111111 If Ill fl 1111 
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11. The 4,1-Benzoxazepin-2-one derivative according to 
'claim 10, R1 stands for a lower C1_7 alkyl group. 

12. The 4,1-Benzoxazepin-2-one derivative according to 
claim 8, R2 or R3 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 inhibitin~_ a 
squalene synthetase which comprises a therapeu~ically 
effective amount of a 4,1-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 4,1-Benzoxazepin-2-one derivative 
according to claim 8 or a salt thereof, and a 
pharmaceutical acceptable carrier. 
16. A pharmaceutical composition for inhibiting a 
fungal growth which comprises a therapeutically 
effective amount of a 4,1-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 
pharmaceut~cal acceptable carrier. 

18. Use of a 4,1-Benzoxazepin-2-one derivative 
represented by the formula (I"): 

I• 

111111111111111111111111111111 
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(I II) 

, wherein R1 stands for hydrogen atom or an optionally 

substituted hydrocarbon group; R2 and R3 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 ato~s; 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 syntWetase inhibitor. 
19. The use according to claim 18, R1 stands for an 

aliphatic chain hydrocarbon group. 
20. The use according to claim 19, R1 stands for an 

alkyl group. 
21. The use according to claim 20, R1 stands for a 
lower C1_7 alkyl group . 

. 22. The use according to claim 18, R2 or R3 stands for 

an optionally substituted phenyl group. 
23. The use according to claim 18, Y stands for an 
optionally esterif ied carboxyl group or a N-containing 
heterocyclic residue having hydrogen atom capable of 
being deprotonated. 
24. Use of a 4,1-Benzoxazepin-2-one derivative 
represented by the forniula (I"): 

., llllll\ \\\I\\ llll\ \11\1 t\ \II\ 
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(I") 

, wherein R1 .sta~ds for hydrogen atom or an optionally 

substituted hydrocarbon group; R2 and R3 independently 

stand for hydrogen atom, an optionally substituted 
lower alkyl group, an optionally substituted ph~~yl 
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 esterif ied or thioesterif ied 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 fungal growth inhibitor.· 

I' 
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