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DESCRIPTION

6-METHOXY~-1H~-BENZOTRIAZ OLE-5- CARBOXAMIDE
DERIVATIVES, THEIR PRODUCTION PROCESSES AND
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

Technical Field

This invention relates to novel 6-methoxy-1H-
benzotriazole-5-carboxamide derivatives which are char-
acterized by their concurrent possession of excellent
antiemetic activity and gastrointestinal moti1ity en—
hancing activity, and less central nervous system (CNS)
depressant activity. More particularly the invention
relates to 6-methoxy-1H-benzotriazole-5~carboxamide
derivatives whose nitrogen atom in the amide moiety
(—-CONH~) is substituted with 1-substi tuted-azacyclo-
alkan-3-yl group of 7-, 8- or 9-membered ring, processes
for their preparation, pharmaceutical compositions
containing them, and novel intermediates.

Background Art .

JP-A 104572/1990 has disclosed that the com-
pounds represented by the following formula [A] exhibit
gastrointestinal motility enhancing activity and are
useful as antiemetic agent or gastrointestinal motijity

enhancing agent:
«;Hzrumy

Rc CONH —X
[A]
Ra
1

[in which R1 signifies lower alkyl, or option-
ally substituted aryl (lower) alkyl,
R, signifies hydroxy, alkoxy, alkenyloxy,
cycloalkyloxy or substituted alkoxy (the



PART RETAI NER AND | TS MANUFACTURI NG METHOD AS WELL AS PART SUPPLY

APRARATUS USI NG THE PART RETAINER 5 Field of the Invention
The present invention relates to a part retainer for housi ng and
retaining various el ectronic and nechani cal_ parts and a nethod for

manufacturing this retainer, as well as a 20 part supply apparatus for
suppl ying parts housed in the part
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substituent being halogen, hydroxy or oxo),

Ry

acylamino,

signifies amino, disubstituted amino or

Rg signifies halogen, or R3 and R4 may togeth-

er form -NH-N=N-,

R5 signifies hydrogen or lower alkyl,

X signifies single bond or lower alkylene,

Y signifies single bond or a group expressed

by -CHz—, -0-, -§-, -S0-, -802- or -NRG—.

where R6 signifies lower alkyl or optionally
substituted aryl {lower) alkyl; or may form
ethylene together with Rt’

nis 0 or 1, and

the broken line signifies a double bond which

may be present when Y is -CH, - and n is o,

provided: _

(i) when Y is —NRB— or a single bond, n is 0;

(ii) when Y is -0-, n is 1; (iii) when Y is a

single bond or -CHZ' and n is 0, R1 is an

optionally substituted aryl (Tower) alkyl; and

(iv) when n is 0, X signifies a lower

alkylenel.

Said JP-A-104572/1990, however, contains no
specific disclosure about the compounds of the present
invention which are represented by the later-appearing
formula (I) which concurrently possess 1H-benzotriazole
skelton and a nitrogen-containing 7-, 8- or 9-membered
aliphatic ring, in particular, their optically active
compounds and their pharmacological activities of opti-
cally active compounds.

.JP-A-83737/1977 discloses that the compounds
expressed by the following formula [B] exhibit potent
activity of reducing the conditioned avoidance response,
the apomorphine-induced stereotyped behavior response
and the methamphetamine-induced stereotyped behavior,
and hence are useful as CNS depressants, in particular,



refainér to an automatic assenbly machi ne. Background Art
Conventional part retainers for retaining and | oading a 15 col l ection of

& | arge nunber of parts in a part supply apparatus include retaining
tapes with a | arge nunber of housi ng rgcesses formed at a specified
I nt'ferval . After housi ng parts in the housing recesses, such part
retainers cover the top surface thereof with cover tapes to prevent
the 20 parts-#soantunpsnghobfc drugs: Such part retainers, however,
require parts to be covered with cover tapes during housing and the
tapes to be '
P (CHo)m
A—CONH
5 -
| | ¥ [B]
B

{in which A-CO signifies 4-amino-5-chloro-2-
methoxybenzoyl, S5-ethylsulfonyl-2-methoxy-
10 benzoyl or 2-methoxy-4,5-azimidobenzoyl group;
B signifies allyl or optionalily substifuted
benzyl group; and m is 1 or 2}.
Furthermore, JP-A-100473/1977 discloses the
compounds represented by the formula {C] below:

15
CH
N _ CONH — O i2Jm
/7 :
L L)
N R! N
H L, -
R .
20 [c]

1 ?

(in which R
signi fies an optionally substituted benzyl,

signifies a lower alkoxy, R

and m is 1 or 2).
In these compounds represented by above formu-—
25 1a [B] or [C}, however, the ring bound to the amide:
moiety (~-CONH-) is 5~ or 6-membered, and the ring-con-
stituting nitrogen atom is substituted with allyl or
benzyl group, and in those points differ from the struc-—
ture of the compounds represented by the Tater-appearing
30 formula (I) of the present invention. Moreover, their
pharmacological activity again differs from those of the
compounds of the present invention.
On the other hand, 4-amino-5-chloro-N-[2-
{(diethylamino)ethyl ]-2-me thoxybenzamide [generic name:
35 metoclopramide; cf. Merck Index, 11th ed. 6063 (1989)]
is known as having antiemetic activity and gastrointes-



ref eased and wound during part supply, thereby requiring a part supply
apparatus of a conplicated configuration. In 25 addition, the rel eased
tapes nust be wasted, thereby i ncreasi ng costs. As a device
t hat solves this problem the applicant proposed in JPA 6-156562, a
part retainer 31 conprising a connect ¢4 retaining units 32 each having
a housing recess 33 30 In which a part is housed and an engagi ng pi ece 34
di sposed dimathanalpiehi thyg drdrayprievemeigvi te gancufremtjynpand bas, as

been used of old for treatments and prophylaxis of
functional disorders of gastrointestinal tract, which
are associated with various diseases and therapeutical

5 treatments, as gastrointestinal motility enhancing
agent. Metoclopramide, however, posSessesICNS depres-
sant activity derived from its dopamine D, receptor
antagonistic activity, which is a drawback for its
clinical use. Accompanying the increasing complexity of

10 1ife in human society and population of aging people,
patients suffering from symptoms associated with gas-
trointestinal dysfunctions also are increasing, and for
their treatments development of a compound or compounds
exhibiting less CNS depressant activity while having

15 concurrently excellent antiemetic activity and gastroin-
testinal motility enhancing activity are in demand.

Disclosure of Invention
We have made extensive investigations and

20 found that 6-methoxy-1H-benzotriazole-5-carboxami de
derivatives whose nitrogen atom in the amide moiety
(-CONH-) is substituted with 1-substituted-azacyctlo-
alkan-3-y1 group of 7-, 8- or 9-membered ring, in par-
ticular, (R)-6-methoxy-1H-benzotriazole-5-carboxamide

25 derivatives whose configuration is R, concurrently
possess excellent antiemetic -activity and gastrointesti-
nal motility enhancing activity and nevertheless exhibit
surprisingly less CNS depressant activity. The present
invention is thus completed.

30 An object of the present invention is to pro-
vide novel 6-methoxy-iH-benzotriazole-5-carboxamide
derivatives, in particular, (R)-6-methoxy-1H-benzo-
triazole-5-carboxamide derivatives having R-configura-
tion, which concurrently possess excellent antiemetic

35 activity and gastrointestinal motility enhancing ac-
tivity. Another object of the invention is to provide



WO 97/ 11593 PCT/ JP96/ 02724

2 . shown in Fig. 13 The engagi ng piece 34 has a protrusion 36
pgotruding therefrom is disposed at the end of a supporting pi ece 35
integrally extending fromthe sidewall of %he

processes for preparing said compounds. A further
object of the invention is to provide pharmaceutical
compositions containing said compounds. A still another
6bject of the invention is to provide novel intermedi-
5 ates which are useful for making the compounds of the
invehtion. These and other objects and advéntages of
the invention should be clear to those skilled in the
art upon reading the following descriptions.
According to the invention, 6-methoxy-1H-
10 benzotriazole-5-carboxamide derivatives represented by
the following formula (I), their pharmaceutically ac-
ceptable acid addition salts and pharmaceutical compo~

sitions containing them are provided:

15 (CH2),,
N< «_-CONH
N, N o
N CH, L
" R2 R
20

[in which R! stands for ethyl or
cyclopropylmethyl group,

R2 stands for hydrogen atom, methyl or ethyl
group,

25 nis 1, 2 or 3, and

the wavy line (~www) signifies that configufa~
tion of the substitutents on the carbon atom
bound to the N-atom in the amide moiety is
racemic (RS) or optically active (R or S)].

30 The invention also provides the compounds
represented by the following formula (II) and their acid
addition salts, which are useful as the intermediates

for preparing the compounds of formula (I} in which Rz

is hydrogen atom:



refaining unit 32, and protrudes into the opening of the 5 housi ng
regess 33. Since the protrusion 36 on the top surface of the engaging
pi ece 34 engages a gui de groove (not shown) forned in a guide rai

t hrough which the part retainer 31 trayels, the engaging piece 34 is
gui"ded by the guide groove to nove toward a w thdraw ng position as
the part 10 retainer 31 noves, thereby enabling the part to be housed in
and renoved fromthe housing recess 33. Refereng dadar al 37 '

designates a feed hole formed in elther (i%&?' of the tai ni ng unit 32,
reta ni ng gg'ts 32 -

and 38 is a connecting piece Q8 =%

together. 15 In the pn/t er disclo the a
publi cati on, however, if%y 30 plece 3 remai ns at the
W t hdrawi ng 5 és

[in which R} stands for an amino-protective
group; and R'.
same as defined in above formula {13].
10 The invention furthermore provides the inter-
mediates of the following formula (IV) and their acid
addition salts, which are useful for making the com-

pounds of formula (1) of the present invention:

n and the wavy l1ine are the

15 (CHy)n
(v

N
R
20
[in which Ri, n and the wavy line are the same
as defined in formula (I}], -
in particular, the compounds of the following formula
(Iva) and their acid addition salts, which are useful as
25 dintermediates for making the compounds of formula (I)

whose configuration is R:

ag H
(IVa)

{(in which R1 and n are the same as defined 1in
35 formula (I)).



po3itidn for a long time, a creep phenomenon may cause the
pigce 35 to remain deformed and to be prevented

Thus, the engagi ng pi ece 34 cannot 20 reliably retain parts.

addi tion, since the engagi ng piece 34 protrudes into t he housi ng
recess 33, a notch opposite to the engaging7piece 34 nust be forned
during nolding of the retaining unit 32, and the part cannot be

engaged or retained in itEhd yhadhacewttcanhferancep talCbesagudnaddi ttone

b bl ' . '
par  supply apPi At oy CMEBLEd of formy1a tH) ARETRSe, oK Te

supporting
fromelastic return.

In

nmount i ng machi rexdwp/ee a4 inorgatfeicacie sal tdilcarnhes s r bwehtmay sodyace for

t he part
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such as hydrochloride, hydrobromide, hydroiodide, sul-
fate, phosphate, etc.; and organic acid salts harmless
to human body such as oxalate, maleate, fumarate, lac-
tate, malate, citrate, tartrate, benzoate, methane-
sulfonate, etc. The compounds of formula (I) and their
acid addition salts may be present in the form of hy-
drate or solvate, which are also included within the
scope of the present invention. More specifically, for
example, 1/4 hydrate, 1/2 hydrate, monohydrate, 3/2
fumarates 1/4 hydrate, 3/2 fumarate- 1/2 hydrate,
difumarate- 1/2 hydrate, etc. may be named.

Acid addition salts of the intermediates of
the present invention as represented by formulae (II)
and (IV) or (IVa) include, for example, those pharmaceu-
tically acceptable acid addition salts as named above.
The compounds of formulae (II) and (IV) or (IVa) and
their acid addition salts may be present in the form of
hydrate or solvate, which are also included in the scope
of the present invention.

When the compounds of formula (I) and their
acid addition salts are obtained in crystalline form,
different kinds of polymorphism may be present, which
are also within the scope of the present invention.

The compounds of formula (I} in which R2 is
hydrogen is considered to be present in the form of
tautomers in which 8-methoxy-1iH-benzotriazole moiety is
represented by the formula (I') or (I"™) below:



30" reétainer is conpletely covered near a part renoval position, as

shqwn in Fig. 25. Thus, if in particular, due to the WO
97/ 11593 PCT/ JP96/ 02724
3, 8
H . o
N CONHvAZz N CONH Az
4 RISV, //
D ———— N\
OCH, g OCH,
5 () | \\\\ / (1a)
N CONHwWAZ
HN
\ 2
10 | N OCH;
(1)

[in which Az stands for a group of formula [D]
15 . betlow:

(CHy),

N [pJ
20 b

(in which R‘, n and the wavy line are the same

as previously defined)].

These tautomers are also included within the scope of

25 the present invention. '

The structure of the compounds of the preéent
invention, whose Rz in formuta (I) is a hydrogen atom,
will be represented by formula (la), and their chemical
name also will be based on said structure.

30 Those compounds whose R2 in formula (I) is
methyl or ethyl group do not exhibit such tautomerism as
above. ’

The term, "halogen", as used in this specifi-
cation signifies fluorine, chliorine, bromine or jodine.

35 Specific examples of "alkyl groups” include methy1l,
ethyl, propyl and isopropyl. Specific examples of



swtching of product types, the part retainer is renoved from t he part
supply apparatus before all the housed parts have been used up, the
tape must be cut before or after the part renoval section and rewound
to a feed or winding reel. If 5 parts are used again, the tape nust be
connected again, and a | ar ge anount off tine is required to replace the
t ape. Di scl osure of the Invention In view of the
conventi onal prailiexy, groupyg'edcinolads niothoxyn) s thosani ipmopexy campd ovi de a
part retainer Q%%Agﬁioxy. Specific examples of ®"lower al kanoyl
groups™ are acetyl and propionyl, and those of "lower
alkoxycarbonyl groups" are methoxycarbonyl and
5 ethoxycarbonyl. As "optionally substituted benzyl"™,
.thosé benzyl groups whose phenyl moiety is optionally
substituted with one or two of above-mentioned halogen
atoms, C,--C3 alkyl groups and 01~03 alkoxy groups are
preferred, specific examples including benzyl, 2-, 3~ or

10 4-chlorobenzyl, 3-bromobenzyl, 4-fluorobenzyl, 2,4- or
3,4~dichlorobenzyl, 4-methylbenzyl, 2-, 3~ or 4-
methoxybenzyl, etc. "Optionally substituted
benzyloxycarbonyl" are those whose phenyl moiety is
optionally substituted with one or two of above-men-

15 tioned halogen atoms, 01—63 alkyl groups, C1~--C3 alkoxy
groups, nitro group, etc., specific examples including
benzyloxycarbonyl, 4-chlorobenzyloxycarbonyl, 4-
bromobenzyloxycarbonyl, 2,4-dichlorobenzyloxycarbonyl
and 4-methoxybenzyloxycarbonyl. "Amino-protective

20 group™ signifies such protective groups which can be
eliminated upon hydrolysis or hydrogenolysis, examples
of which including above-explained lower alkanoyl,
trifluorcacetyl, lower alkoxycarbonyl, optionally sub-
stituted benzyl and optionally substituted

25 benzyloxycarbonyl groups, benzyl and acetyl being the
particularly preferred.

As preferred examples of the coﬁpounds of the
present invention which are represented by formula (I),
the following compounds and their pharmaceutically

30 acceptable acid addition salts may be given:

N-{1-ethyl-1H-hexahydroazepin-3-yl1)~-6-methoxy-
iH-benzotriazole~5-carboxamide,
{R)-N-(1-ethyl-1H-hexahydroazepin-3-y1)-6-
methoxy-tH-benzotriazole-5-carboxamide,

35 N-(t—~ethyl-1H-hexahydroazepin~3-y1)-6-methoxy-

1-methyi-tH-benzotriazole-5~-carboxamide,



mahuf act uri ng net hod which can stably and reliably retain parts in
théir full circunference as well as a part supply appar atus for which
the part retainer is used. According to this invention, a part
retainer of the 15 present invention conF@ising connected retaining units
for housi ng and retaining parts, and e retaining unit has an
engagi ng piece that stably stops at both a position at which It
protrudes toward t he oper(iR)gNof( tt-ed hydr-tt Hrdwesdiahy dypeze rimd-3 -y 1 )-$6-posi ti on

inder & spect 1 MeT SRR RS LT HERRARR T AP RER eh b iR 1° PIAT S e
openi ng, the engagi ng pi dRd-1~ethyleNer(tls etthy Tpdt-heouadad iaazdrd mdlrsi ng
space from jumgiiile. metndWy-1H-benzotri azole-5-carboxamide,
5 N-{1-ethyl-1H~hep tahydroazocin-3-yl }~6-
methoxy-1H-benzotriazo1e—540arb6xamidé, '
N-(1-ethyl-1H~hep tahydroazocin~3~y1 }-6-
methoxy-1-met hyl~1H-benzotriazole-5-carboxamide,
N-(1-ethyl-1H-octahydroazonin-3-y1)~-6-methoxy-
10 1H-benzotriazole-5-carboxamide,
{R)-N~(1-cyclopropyimethyl-1H~hexahydroazepin-
3-y1)-6-methoxy-1H-benzotriazole-5-carboxamide, and
{R)-N-(1-cyclopropylmethyl-1H-hexahydroazepin-~
3-y1)-6-methoxy-1-methyl-1H-benzotriazole-~-5-carboxamide.
16 - In particuiar, the compounds of formula (I) in
which R' is ethyl and R’
preferably used.

is hydrogen or methyl are more

In respect of the configuration, those com-
pounds of formula (I) in which the configuration of the
20 substituents on the carbon atom bound to the N-atom in
the amide moiety is racemic (RS) or optically active (R)
are preferred, in particular, the latter, are more pre-
ferred.
In respect of the azacycloalkane ring, it can
25 suitably be any of 7-, 8- or 9-membered ring, while 7-
membered ring is particularly preferred, i.e., the
compounds of formula (I) in which n is 1 are preferred.
Of the above-mentioned compounds, those par-
ticulariy preferred are the following and their pharma-
30 ceutically acceptable acid addition salts:
.(R)-N-{1-ethyil-1H-hexahydroazepin-3~-yl1)-6-
methoxy-1H-benzotriazole~5-carboxamide {(later identified
as Compound 7), and
(R)-N-(1~-ethyl-1H-hexahydroazepin-3-yl)-6-
35 methoxy-1-methyl-iH-benzotriazole-5-carboxamide (later
identified as Compound 2)



The above configuration enabl es the engagi ng pi ece 25 protruding into the
opéning to hold the part housed in the part housing space. In
agdition, by noving the engagi ng piece to the w thdraw ng position,
the part can be renpved. Even if the gpgaging piece remains at the

wi t'hdr awi ng position for a long tinme, 1t can be reliably noved to the

i ition_to rel.iabl retain the part. After
30 protruding position,to feliably etal the falliy Y&l com-

pounds, the following compounds and their pharmaceuti-
cally acceptable acid addition salts may be given as
specific examples of other preferred compounds included
5 within the present invention:
(R)-N-(1-ethyl-1H-heptahydroazocin-3-y1)-6-
methoxy-1H-benzotriazole-5-carboxamide,
(R)-N—(1—ethy1-1H—octahydroazonin-$—y1)~6—
- methoxy-1H-benzotriazole-5-carboxamide,
10 (R)-N-(1-ethyl-1H-heptahydroazocin-3-y1)-6-
methoxy-1-methyl-1H-benzotriazole~5~carboxamide, and
(R)~N-(1-ethyl-1H-octahydroazonin-3-y1)~6-
methoxy-1-methyl-iH-benzotriazole-5-carboxamide.
The compounds of the present invention can be
15 prepared, for example, through the following processes.
Process (a)
The compounds of formula (I) can be prepared

by reacting the compounds represented by formula (III)

below:
20
N COOH
'f OCHj,
R2a
25 (in which RZa stands for hydrogen, methyl,
ethyl, or an amino-protective group)
or their reactive derivatives, with the compounds repre-—
sented by formula (IV) below:
30 (CHy}n
H, | (1v)
\
35 [in which Rl, n and the wavy line are the same

as defined in formula (I1)].
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4 suppl ying the housed part to the automatic assenbly machi ne,

the retainer can be reused by housing parts therein again. To
enabl e the engagi ng piece to stably stop at_the position at which it
prdétrudes toward the opening and the 5 bgsition at which it wthdraws
and to nove between these two Qositions, each of the opposed sidewalls
of the retaini-®hen, innthisnchsacHR dndi of fdimeu BngGDI hY s eae améngoennect ed

protective group, the reaction product should further be

subjected to hydrolysis or hydrogenolysis to convert RZa
to hydrogen atom, to form the compound of formula (I).

5 The reaction of compounds of formula (III)
with those of formula (IV) can be performed by wel}
known amidation reaction.

Examples of reactive derivatives of compounds

of formula (III) include lower alkyl esters (inter alia,

10 methyi ester), active esters, acid anhydrides and acid
halides (inter alia, acid chloride) [when a compound of
formula (III) in which R*?
acid anhydrides and acid halides are excluded]. Specif-

is hydrogen atom is used,

ic examples of active esters include p-nitrophenyl

i5 ester, pentachlorophenyl ester, N-hydroxy succinimide
ester, N~hydroxyphthalimidé ester, i-hydroxybenzo-
triazole ester, 8-hydroxyquinoline ester, 2-hydroxy-
phenyl ester and 2-hydroxy-4,5-dichlorophenyl ester. As
acid anhydride, symmetric acid anhydride or mixed acid

20 anhydride are used, specific examples of the latter
including those mixed with alkyl chloroformates such as
ethyl chloroformate or isobutyl chloroformate; those
mixed with aralkyl chloroformates such as benzyl chloro-
formate; those mixed with aryl chloroformates such as

25 phenyl chloroformate; and those mixed with alkanoic
acids such as isovaleric acid and pivalic acid.

As amino-protective groups which may serve as

Rza, such protective groups which can be eliminated upon
hydrolysis or hydrogenolysis can be used, examples of

30 which including lower alkanoyl, trifluoroacetyl, lower
alkoxycarbonyl, optionally substituted benzyl and op-
tionally substituted benzyloxycarbonyl, acetyl being
particularly preferred.

When the compounds per se of formula (III) are

35 wused, the reaction can be carried out in the presence of

a condensing agent, such as N,N'-dicyclohexylcarbo-



togethér by a pair of link pieces via a self hinge. This all ows either
side of the engaging piece to be supported by 10 the quadric link

nmechani sm so the engaging piece is stable at the two positions and
can stably nove between the two positigns with its attitude

mai*nt ai ned. Even if each of the égdemalls of the retaining unit
and each of the sides of the engaging piece are connected via a 15
single link pi eiclemﬂd@e ehg%idiyﬂg-% Etaline Bhalsnd map nory t hocarbod pyride ons
and can stably g t PASIdd ery epd.of the pair of
i nk pi eces hi n onnect r}ﬁ@to etl% dn'%edacéc?n{n%cte to eltherpof t he

opposed or cannqnxﬁﬁ1syqnaanuﬂeﬁ t*ﬂihqxxﬂaﬂbgp!ﬂna-eVWQ*VTngengaglng
dihydroquinoline, diphenylphosphorylazide and propane-

5 phosphonic anhydride. When N,N'-dicylohexylcarbodiimide
or 1-ethyl1-3-(3-dimethylaminopropyl) carbodiimide hydro- .
chloride is used as the condensing agent, N-hydroxy-
succinimide, 1-hydroxybenzotriazote, 3-hydroxy-1,2,3-
benzotriazin-4(3H)-one, N-hydroxy-5-norbornene-2, 3-

10 dicarboxyimide, or the 1ike may be added to the reaction
mixture.

The reaction of such compounds of formula

{I11) or their reactive derivatives with compounds of
formula (IV) is conducted either in a solvent or in the

15 absence of solvent. Useful solvents should be suitably
selected according to the kind of starting compound,
etc., which include: aromatic hydrocarbons such as ben-
zene, toluene and xylene; ethers such as diethyl ether,
tetrahydrofuran and dioxane; halogenated hydrocarbons

20 such as methylene chloride and chloroform; alcohols such
as ethanol and isopropyl alcohol; ethyi acetate, ace-
tone, acetonitrile, dimethylformamide, dimethylsulfox-
ide, ethyiene glycol, and water. These solvents may be
used each singly or as a mixture of more than one kind

25 of solvent. This reaction is carried out in the pres-
ence of a base, if required, specific examples of the
base including alkali hydroxide such as sodium hydroxide
and potassium hydroxide; alkali carbonate such as sodium
carbonate and potassium carbonate; alkali bicarbonate

30 such as sodium bicarbonate and potassium bicarbonate;
and organic base such as triethylamine, tributylamine,
diisopropylethylamine and N-methylmorpholine. An excess
amount of a compound of formula (IV) may also function
as the base. The reaction temperature differs depending

35 on the kind of the starting compounds, etc., but normal-
1y ranges from about -30C to about 200°C , preferably



20" piece disposed in one of the link pieces. Either end of a curved
supgporting piece may al so be connected to either of t he opposed or

adj acent end walls of the retaining unit via a self hinge, with the
engagi ng pi ece di sposed at the approx* te center of the curved
supgporting piece. The nore 25 sinpl e contfgurations described above can
produce effects alnost simlar to those of the first enbodi nent.

I n addition, by rpmowabgiutg -4 O ottousibomtl d&®d above or bel ow t he
engagi ng piece for novin e [ i€ t e E itions
t hrough a gui de groove O?ﬁ%@ c%&%?g&g%o%fdﬁgrggg %IW? ?Héqﬁ}é%gm??ﬁg
passage of theipaep aminoretraitest ived oreadi.n® 190 ,a Ipawer oUsnay br renoval

posi tion, trifluorocacetyl, lower alkoxycarbonyl or optionally

5 substituted benzyloxycarbonyl, are reacted with com-
pounds of formula (IV) to form compounds of formuta (I)
in which R2 is the corresponding protective group, the
products can be hydrolyzed to be converted to the com-
pounds of formula (I) in which R2 is hydrogen. The

10 hydrolyzing reaction can be carried out by the method
known per se, for example, by contacting the product
with water in a suitable solvent under acidic or basic
conditions. As the solvent, for example, alcohols such
as methanol, ethanol, isopropyl alcohol or the 1ike,

15 dioxane, water, or their Tiquid mixtures may be used.
Specific exampies of the acid to create an acidic condi-
tion include mineral acids such as hydrochloric, hydro-
bromic and sulfuric acids; organic acids such as formic,
acetic, propionic and oxalic acids; and silica gel.

20 When a compound of formula (III) in which R®? is an
acetyl group is used, use of silica gel readily elimi-
nates the acetyl group to convert the R2 to hydrogen
atom. Specific examples of bases to create a basic
condition include alkali hydroxide such as sodium or

256 potassium hydroxide; and alkali carbonate such as sodium
or potassium carbonate. The reaction temperature is
normally in the range of from about 20C to about 100¢C

When a compound of formula (III) in which Rh
is, among the named examples of amino-protective groups,

30 an optionally substituted benzyl or benzyloxycarbonyl
group is reacted with a compound of formula (IV) to form
a compound of formula (I) in which R2 is the correspond-
ing protective group, hydrogenolysis of the product can
convert such R2 to hydrogen. The hydrogenolysis can be

35 carried out by a method known per se, for exampie, by
reacting the product with hydrogen in a suitable solvent
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.in the presence of a catalyst such as patltadium-on-

carbon, Raney nickel, etc. As the useful solvent,
alcohols such as methanol or ethanol, acetic acid,
dioxane, tetrahydrofuran, water or their Tiquid mixtures
can be used. The reaction temperature is normally
within a range of from about 0C to about 80C . The
reaction is carried out under normal or elevated pres-
sure. )

Compounds of formula (III) in which RZa is
hydrogen or an amino-protective group (lower alkanoyl
group, trifluoroacetyl group, lower alkoxycarbonyl group
or optionally substituted benzyloxycarbonyl group) and
their reactive derivatives can be prepared through the
process described in, e.g., JP-A-80858/1976 (U. S.
Patent 4,039,672) or processes analogous thereto.

The compounds of formula (III) in which R!? is
methyl, ethyl or amino-protective group (optionally
substituted benzyl group) can be prepared by a process
using 4-chioro—-2-methoxy-5-nitrobenzoic acid as the
starting material, comprising converting it to a corre-
sponding, adequate amide body using a suitable amine
such as propylamine according to the later-appearing
step 1 in scheme 4, introducing methyl, ethyl or option-
ally substituted benzyl group at R2 position and reduc-
ing the formed product according to the tater-appearing
steps 2 and 3 in scheme 4, preparing therefrom a corre-
sponding 6-methoxy-1H-benzotriazole-5-carboxamide deriv-
ative by the method (b) as described later, and then
hydrolyzing the product in the manner known per se.

Speci fic examples of production processes of
the compounds of formula (IV) are as follows.

Those compounds of formula (IV) in which n = 1
can be prepared, for example, by the method as illus-
trated by scheme 1 below.



t fe errgagi ng pi ece can be noved between the two positions as t he part

retainer noves. In particular, when the protrusion I s di sposed bel ow
t he engagi ng pi ece, the guide groove can be | ocated on the sane side
as a feed nechani smof the part retalggr to reduce the dinensiona
erfor between the guide groove and the“feed nmechani sm thereby
i nproving the reliability in noving the engagi ng piece. The
engagi ng pi ece.may be disposed at one ogchemb ends of the retaining
unit, or in one or nore corners thereof~I0 D spdsing the engagi ng piece
I n corners enabl es dead space to be efficiently uséd and reduces the
novenment of the engagi ng piece I f corners t he AaLt. have pr si ons
such as | eads. %lon Q¥ di spgsi ng cQggﬁctlng hol i nYyne
si de HoN rN ___~_4.,7'N

5 —>

N° step 1 _
o N p o step 2 2
) deprotec—
10 RL‘X TrN tlon
Step 3 step 4 1
1
(o (v’
15 [In the above scheme 1, Tr stands for

triphenyimethyl group, X stands for a reactive
ester residue of alcohol, R‘ is same as previ-
ously defined, and the wavy 1ine signifies a
_ racemic or optically active configuration as
20 previously defined].
Step 1: _
The reaction between a compound of formula (A)
and chlorotriphenylmethane is normally carried out in a
suitable solvent, in the presence of a base. Useful
25 solvent and base are same as those named in respect;of
above process {a). The reaction temperature normally
ranges from about -10C to about 150°C , preferably from
about 0C to about 100C . As the R and 8§ isomers of
formula (A) which are the starting compounds, commerciat
30 optically active compounds may be used, or commercial
racemic compound may be optically resolved, for example,
by the method as described in J. Org. Chem., 44, 4841~
4847 (1979), or prepared from opticaliy active lysine
by, for example, the method as described in Synthesis,
35 1978, 614-616. These method of optical resolution or
synthesis of optically active compound are themselves




of 'the retaining unit in the connection direction while 15 disposing on
the other side thereof in the connection direction engagi ng
protrusions that fit and engage the engagi ng hol es, and providing on
t he engagi ng protrusion an engagi ngly | ocking nmeans that engages the
ci Fcunference of the connecting hole 1% prevent the protrusion from
bei ng renoved, 20 sinply fitting the engaging protrusions in the
connecti ng welldl &nommabl es retaining units to be connected so as not to

be separagqg eggily or inadvertently. The net hod for

manuf act uri ng tainers according to this invention conprises
usi ng a nol di ng machi ne tihenclothpaudds ofetfairmiulca G}t ,cam\bengptdpem ned ded

Lﬁ;‘ f["‘i E;ggbggint b0 raducingd®tHel 'O edun¥l OF q,op'rmeuv‘iaoucsé)y’ nlpsl.'fjnegd 4 G&tdy "9

5 hydride such as diisobutylaluminum hydride, 1ithium-
aluminum hydride, sodium bis(2-methoxyethoxy)aluminum
hydride or the 1ike. Specific examples of useful sol-
vents include, for example, ethers such as diethyl
ether, tetrahydrofuran, etc.; aromatic hydrocarbons such

10 as benzene, toluene, etc.; and halogenated hydrocarbons
such as methylene chloride, chloroform, etc. The reac-
tion temperature is variable depending on the kind of
used metal hydride, while it normally ranges from about
~10°C to about 100C , preferably from about 0C to about

15 50T .
Step 3:

The reaction of a compound of formula (C) with
an R1 introducing agent which is expressed by a formuia,
Rt-x, is normally carried out in a suitable solvent, in

20 the presence of a base. As the reactive ester residue
of alcohol, which is expressed by X, for example, halo-
gen atoms such as chlorine, bromine and iodine; Tower
alkylsulfonyloxy groups such as methanesul fonyloxy; and
arylsul fonyloxy groups such as benzenesulfonyloxy may be

25 named. Specific examples of the solvent include:
aromatic hydrocarbons such as benzene, toluene; ketones
such as acetone, methyl ethyl ketone; ethers such as
tetrahydrofuran, dioxane; alcohols such as ethanol,
isopropyl alcohol; acetonitrile, chloroform, ethyl

30 acetate, dimethylformamide, dimethy1su1fokide, and their
Tiquid mixtures. Specific examples of useful base are
same as those named in respect of above process (a).
When X in the Ri~introducing agent (R‘-X) is chlorine or
bromine, an alkali metal iodide such as sodium iodide or

35 potassium iodide is added for smooth progress of the
reaction. The reaction temperature is variable depend-



pl aced, fitting in the connecting holes in one side of one r et ai ni ng

unit in the connection direction the engagi ng protrusions on the other
side of the other retaining unit to 30 connect the retaining units, and
sequentially transferring t he connectﬁg retaining units a distance
corresponding to a WO 97/ 11593

PCT/ JP96/ 02724 1 .
.ing on the kind of R -introducing agent used, while

normally it ranges from about 0°C to about 200C , pref-
erably from about 80C to about 150C .
Step 4:

5 The reaction of this step is normally carried

~ out in a suitable solvent, in the presence of a mineral
acid such as diluted hydrochloric acid, diluted sul furic
acid, or the Tike. Specific examples of useful solvent
include alcohols such as methanol, ethanol; ethers such

10 as diethyl ether, tetrahydrofuran; acetone, acetoni-
trile, ethylene glycol and liquid mixtures of the fore-
going. The reaction temperature varies depending on the
kind of the starting compound used, while normally it
ranges from about 0C to about 160"0 .

156 Compounds of formula (IV') can alse be pre-
pared when the order of step 2 reductive reaction and
step 3 R1~introducing reaction in above scheme 1 is
reversed. That is, introduction of R‘ into a compound
of formula (B) (step 2') and following reduction (step

20 3') can lead to a corresponding compound of formula (D).
In the reaction of such a step 2', use of a strong base
such as sodium hydride instead of the base as described
in respect of process (a) 1is preferred. Furthermore, in
the reduction reaction 3', use of, for example, sodium

25 bis{2-methoxyethoxy)aluminum hydride is preferred.

The compounds of formula (IV) in which n is 2
or 3 can be prepared, for example, by the method as
illustrated by scheme 2 below:



6 - single retaining unit.
unijts are nol ded and sequentially connecte
productivity of part retainers.

mol ded in such a way that 5 the engagin
opéni ng of the part housi ng space,
full

space in order--to provide a part retai n&chemgal® e of stably

Wiile the retainer units are bei'ng
(CHz)n'

)

parts.

R'—X
._.....__)- .

strong base
step 1

(CHa),

)

1

NaNg
10 step 3

N
O i
R

{in which Y stands for a halogen atom,
and Rt and X are the same as previously

15 or 3,

defined).

According to this nethod,

_ N
o,
R

retaining

d to inprove the

Since the retaining unit is

3 pi ece withdraws fromthe
gtmrﬂngfranethatretmrw t he

circunference of the part can be formed in the part housing

hol di ng

(CHa)n (CHy)p "

J

halogenation
-——-————-————’—Y

step_2

(CHo)n

reduction
D e HzN

step 4

N
LY

(V")

n' is 2

Step 1 in above scheme 2 can be carried out in

the manner similar to step 2°',
one illustrated by scheme 1,

20
The
for example

nonanone, for example.
be effected by,

described in J. Am. Chem. Soc.,

Steps 3 and 4-may follow,

25 described in Helwv.

for example,
Chim. Acta,

a modi fied process of the
using as the starting

material commercial 2-azacyclooctanone or 2-azacyclo-

halogenation of step 2 can
following the method as
80, 6233-6237 (1958).
the method as
181-188 (1958) .

H

a1,

Compounds of formula (IV) can also be prebared
by the method as illustrated by scheme 3 below:



10° sequentially transferred, after having been connected each ot her,

eagh engagi ng piece is noved to the protruding position at which it
protrudes toward the opening of the part housi ng space, and the resin
hi nge at the connection is noved innegbately after the nol ding,
whereby the strength of 15 t he engagi ng ece i s increased, and the
retainer can be reliably used over a | ong period of tine. A
part supply apparatus according to this Selvems i®dn conprises a part
supply apparatus body that can be installed in and renoved from an

automati c assenbly re sectlon that is dk: osed at

ngﬁgjne a feed 20 '
one end of the par PRl y apparatu and around wh ttape i ke
part retainer is ﬁund,_‘a)parﬁoégmﬁ posi t 'Oﬂ, hq;N formgd at the

ot her
N~ Step 1 step 2 - N~ step 3
° é’ 0 b1
. R
(E) (F) (G)
(CHa)n (CHy)y . (CHp),
TeNH — > TrNH —— HN '
10 - N step 4 . step 5
o7 1, ¥ P N
R R’ ) RT
(H) _ 0} (v

(in which R‘, Tr and n are the same as previ-

15 ously defined).

Step 1 in above scheme 3 can be carried out in
a suitable soivent, by causing a compound of formula (E)
to generate anion under the action of a strong base, and
then reacting the same with dry ice.

20 The conversion of carboxyl group to amino
group in step 2 can be effected by reacting a compound
of formula (F) with ethyl chloroformate and sodium azide
in a suitable solvent, then heating the resulting
acylazide, and subjecting the isocyanate product to the

25 action of an acid. Triphenylmethylation of step 3,
reduction of step 4 and deprotection of triphenylmefhy1
group of step 5 can be carried out in the manner similar
to the steps 1, 2 and 4 of scheme 1, respectively.

The starting compounds of formula (E) can be

30 prepared by the method of step 1 of scheme 2, using as
the starting material €-caprolactam, 2-azacyclooctanone
or 2-azacyclonohanone.

According to the process as illustrated by
scheme 1, the configuration of starting compound (A) is

35 retained in the final product of formula (IV'). Where~
as, the final products (IV") or (IV'*'') prepared by the



end of "the part supply apparatus body and at which parts are renoved
frgmthe part retainer, a winding reel section that 25 I s di sposed at one
end of the part supply apparatus body and around whi ch the part
retainer is rewound after parts have Bﬁen renoved at the part renova
section, a tape feed neans for noving“the part retainer drawn out from
the feed reel section to a specified part renoval position and

allowing it 30PrecpseesRincEgienne ihdseherecd aeet rapemind aReapBigui de
for Pressi ighgbumlis lof SfHrilPra 3@ N'Sead NPe OF LSS 1688 Phtbhewpart
optical isomers through the procedures known per se,
For example, such a compound of formula (IV) is treated
5 with an optically active acid to form salts or amidés of
diastereomers which are separated by fractional |
recrystallization or column chromatography, and then
converted to free bases. :
The compounds of above formula {(IV) are novel.
10 Those which are representéd by the following formula

(IVa) whose configuration is R,

(CHy),
HoN,,
: (1Va)

15 H

N~

i

(in which R1 and n are the same as previously

defined),

20 are useful as novel intermediates for the compounds of
formula (I) having R-configuration, the compounds repre-

sented by formula (IVb) below:

25 (1Vb)
H
N
A
{(in which R1 is the same as previously de-
30 fined)

being particularly preferred.
Process (b)

The compounds of formula (I) may be prepared
by diazotizing the compounds of formula (V) below:
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7 . supply apparatus body, wherein elimnating the pressure of
the tape guide enables the part retainer to be renoved from

10

15

20

25

30

335

22

(CHR),
HzN ~CONH
N v)
Hl;l OCH;, [,
R? R

(in which R’, RZ, n and the wavy line are the

same as previously defined)
to form benzotriazole ring.

The ring~closing reaction (benzotriazole ring-
forming reaction) to form compounds of formula (I) by
diazotizing compounds of formula (V) is carried out
under the diazotizing conditions conventionally employed
for aromatic amines. As diazotization agents, for
example, alkyl esters of nitrous acid such as sodium
nitrite, tert.-butyl nitrite and isoamyl nitrite may be
used. The ring-closure using nitrous acid is normally
carried out by first adding an excess amount of a miner-
al acid (e.g., hydrochloric acid) or an organic acid
(e.g., acetic acid) to an aqueous solution of a compound
of formula (V) or an acid addition salt thereof, and
then adding an aqueous solution of sodium nitrite. The
reaction temperature is normally in the range of from
about -20C to about 60°C , preferably from about 0C. to
about 25C . Whereas, the ring-closure using a nitrous
acid alkyl ester is normally carried out in a suitable
soivent, by reacting a compound of formula (V) or an
acid addition salt thereof (e.g., hydrochloride, ace-
tate) with nitrous acid alkyl ester. Examplies of suit-
able solvent include methanol, acetic acid, acetic acid-
dioxane, 1,2-dimethoxyethane, tetrahydrofuran, acetone
and methylene chloride. The reaction temperature is
normally within a range of from about 0°C to about
100C , preferably from about 30C to about 80T .

The starting compounds represented by formula



the side of the apparatus with the connections in the part r et ai ner

mai,nt ai ned. 5 The above constitution enables the part retainer to
be installed in and renoved fromthe side of the part supply
apparatus while remaining connected fromthg feed reel to the wi ndi ng
reel . The part supply apparatus according to this I nventi on enabl es
thetapellke I ner in use to be 10 rel aced without cutting it,
t her eby si gni - cz;nt Fy P& EieRgred, for,exampl ?’e&l}' fRTOFeHt R nent .

Furthernore, by lilneituaiteyg dyoseheme @ wledlow.n which the

Scheme 4

5
O;N COOH compounds of )
formula (IV)O‘-’N CONH ~ Az
-
Z step 1 X
OCH, P Z OCH,
10 (J) (K)
O2N CONH~ Az
e S8
—_— .
step 2~ HN OCH;
e
15 _ | (L)
reduction 2N CONH ~~ Az
———-
step 3 HN OCHj;3
20 é2
(V)
(in which Z stands for a halogen atom, and R2,
Az and the wavy line arée the same as previous-
25 1y defined).

Step 1:

The reaction of compounds of formula (J3) or
their reactive derivatives with compounds of formula
(IV) can be carried out in the manner similar to the

30 process (a). The starting compounds of formula (J) can
be prepared, for example, by the method as described in
Helv. Chim. Acta, A0, 369-372 (1957).

Step 2:

The reaction of compounds of formula (K) with
358 those expressed by a formula, H2 N--R2 , 18 carried out
without using a solvent or in an adequate solvent.



mﬁhdin& reel section can rotate only in the w nding direction, the
wnding reel is prevented fromrotating in the 15 opposite direction,

t kereby enabling the tape-like part retai ner be stably transferred.
Brief Description of the Draw ngs Fig. 1 is a perspective view
showi ng the appearance of a 20 part retainer according to a first

enbodi nent of this | nventi_on.

.Examples of useful solvent include alcohols such as
methanol and ethanol; dimethylformamide, dimethylsulfox-
ide, and water. The reaction temperature is normally
within a range of from about 0C to about 150C .
5§ Step 3:
' ' Reduction of compounds of formula (L) is
performed according to the conventional method. For
~example, a compound of formula (L) can be treated in a
suitable solvent, with a reducing agent. Specific
10 examples of useful reducing agents include combination
of metals (e.g., tin, zinc, iron) or metal salts (e.g.,
s tannous chloride) with acids (e.g., hydroch]ofic acid,
acetic acid), while iron or stannous chloride can be
used as a reducing agent by itself. The reduction can
15 also be performed, by hydrogenation of compounds of
formula (L) in a suitable solvent, in the presence of a
catalyst. Specific examples of fhe catalyst include
palladium-on-carbon, Raney nickel, and platinum oxide.
The solvent should be selected according to the kind of
20 reducing agent or reducing means used. Those normally
used are alcohols such as methanol and ethanol; ethyl
acetate, acetone, acetic acid, dioxane, water or their
liguid mixtures. The reaction temperature also is
variable depending on the reducing agent or reducing
25 means used in each case, while it is normally within a
range of from about 10C to about 100C, and in cases of
catalytic reduction a range of from about 10C to about
580C 1is preferred.
So formed compounds of formula (V) can be used
30 as the starting material of the production process (b),
without isolation and purification.

Process (c)
The compounds of formula (I) in which R? is a
hydrogen atom can also be prepared by hydrogenolysis of
35 the compounds represented by formula (IIa) below:



Fig. 2 is a perspective view show ng a connecting operation for

retaining units according to the first enbodi nent. 25 Fig. 31is

an- enl arged perspective view of an engagi ng protrusion of the

retaining unit according to the first 2gnbodimsnt. Fig. 4is
connecting operation for

a partial cross sectional view showing a _
retaining units according to the 30 first enbodlaﬁﬁt.
2)n

N CONH '
\
N OCH;3 l_!‘, ,

5 R3a

[in which Rt stands for an amino-protective
group (e.g., optionally substituteﬁ benzyl
- group or optionally substituted benzyloxy-
10 carbonyl group), and R‘, n and the wavy line
are the same as previously defined]. |
The hydrogenolysis can be carried out accord-
ing to the conventional method, for example, by reacting
the compounds either with hydrogen in a suitable solvent
15 and in the presence of a catalyst such as paliladium-on-
carbon, Raney nickel or the like; or with a hydrogen
donor {(e.g., ammonium formate, cyclohexene) in the
presence of a catalyst such as palladium-on-carbon. .As
the solvent, for example, alcohols such as ethanol and
20 methanol; water, acetic acid, dioxane or tetrahydrofuran
is used. The reaction temperature normaily ranges from
about 0C to about 80C . The reaction is carried out
under normal or elevated pressure.
The compounds of formula (IIa) in which
25 optionally substituted benzyl group can be prepared by
the process (b) using as the starting compounds thoée of
2 is, for example,

R s

formula (V) in scheme 4, in which R
optionally substituted benzyl group. The starting
compounds (V) can be prepared by the process as illus-
30 trated by the scheme 4. In that case, the reduction
reaction of step 3 is preferably conducted using combi-
nation of a metal or metal salt with an acid, or iron or
stannous chioride.
The compounds of formula (IIa) in which R3a is
35 optionally substituted benzyloxycarbonyl group can be
prepared by the process (a) using as the starting com-
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thtlng t he engagi ng protrusion in the connecting hole during
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pounds those of formula (III) in which RE® is optionally
substituted benzyloxycarbonyl group, which in turn can
be prepared by, for example, by the method as described
in JP-A-80858/1976 (U. S. Patent 4,039,672) or methods
analogous thereto.

Process {(d) _
The compounds of formula (I) in which R2 is a
hydrogen atom can also be prepared by hydrolyzyng the

compounds of formula (IIb) below:

(CH2)n
}q CONH
N ] (11b)
\ N
N OCH; .
Lo, R
[in which Rab stands for an amino-protective

group (e.g., lower alkanoyl, trifluoroacetyl,

Tower alkoxycarbonyl or optionally substituted

benzyloxycarbonyl}, and Rt, n and the wavy

Tine are the same as previously defined].

The hydrolyzing reaction can be carried out in
the manner known per se, for example, by contacting the
starting compound (IIb) with water in a suitable sol-
vent, under acidic or basic conditions. As the solvent,
for example, alcohols such as methanol, ethanoil, isépro—
pyl alcohol and the like; dioxane, water or their mix-
tures are used. Specific examples of the acid to create
the acidic condition include mineral acids such as .
hydrochloric, hydrobromic and sulfuric acids; organic
acids such as formic, acetic, propionic and oxalic acid;
and silica gel. When the compound of formula (IIb) has
acetyl group as Rsh, use of silica gel allows ready
elimination of the acetyl group and conversion to the
compound of formula (I) in which R2 is a hydrogen atom.
Specific examples of base to create basic conditions



connection of the retaining units according to the first enbodi nent .

5 Fig. 6 is a perspective view show ng the connecti ng section
of the retaining unit with the engagi ng protrusion fitted in the
connection hole according to the first enbodi nent . Fig. 7

IS a perspective view show ng an apparatusz?or 10 manufacturing part
retainers according to this invention.
dnclude alkali hydroxide such as sodium or potassium

hydroxide; and alkali carbonate such as sodium carbon-
ate, potassium carbonate, etc. The reaction temperature
normally ranges from about 20C to about 100C .

5 The compounds of formula (IIb) which are the
intermediates of the present invention can be prepared
by the earlier described process (a), using as the
starting compounds those of formula (III) in which RZa

is a Tower alkanoyl, trifluoroacetyl, lTower alkoxy-

10 carbonyl or optionally substituted benzyloxycarbonyl,
which in turn can be prepared by, for example, the
method as described in JP-A-80858/1976 (U. 8. Patent
4,039,672) or methods analogous thereto.

According to processes (a), (b}, (c) and (d),

15 configurations of the starting compounds of formulae
(1v), (V), (1Ia) and (IIb) are retained in the formed
compounds of formula (I). Therefore, it is preferred to
prepare compounds of formula (I) having the desired
configuration using the starting compounds having the

20 corresponding configuration. Whereas, it is also possi-—
bie to use a racemic starting compound to obtain a
racemic compound of formula (I}, which can then be
optically resolved by a conventional method.

The compounds prepared by the above processes

25 can be isolated and purified by the conventional tech-
niques such as chromatography, recrystallization,
reprecipitation or the 1ike.

The compounds of formula (I) and those of
formulae (IIa) and (IIb) are obtained in the form of

30 free base or acid addition salt, depending on the kinds
of starting compounds, reaction and treating conditions.
The acid addition salts can be converted to free base by
treating it with a base such as an alkali carbonate or
alkali hydroxide. Whereas, the free bases can be led to

35 acid addition salt form, by treating it with various
acids according to the conventional method.



Fig. 8is a plan view of a process for housing parts in t he part

retainer according to this invention. Fig. 9 is a cross
sectional view of a process for -housi ng and renoving parts fromthe
part retainer according 15 to the first enbodinent. The left half is a

cross sectional vi ew showi ng the houd¥ng or renoval of a part, while
right half is a cross sectional view showing the retention of

t he

a part. -
a part repaings 3% Ud M9ded it SSSUNEIP O €1 Pinide

20

10

156

20

25

30

35

Fi g. lGleireiaafdespaeisityaatudv sslofnitite ttp beppeatsamee of

hydrochloride monohydrate (Compound A), a commercial
gastrointestinal motility improving agent, are presented
and the pharmacological action characteristic of the
compounds of the invention is explained. _
First, structures and compound numbers of the
compounds of the present invention which were used in
the pharmacological tests are l1isted below.
Compound of Example 1 (Compound 1)
N~(1-ethyl-1H-hexahydroazepin-3-yl1)}-6-met hoxy—

- 1-methyl-1H-benzotriazole-5-carboxamide,

//l
OCH,4
CH‘CH
Cﬂia 2LH3
Compound of Example 2 (Compound 2)

(R)-N-{1-ethyti-1H-hexahydroazepin-3-y1)-6~

methoxy-1-methyl-1iH-benzotriazole-5-carboxamide

,, I CONH//,,O
CH,CH,

Compound of Example 4 {(Compound 4)
1-ethyl-N-(1-ethyl-1H-hexahydroazepin-3-y1)-6-

methoxy~1H-benzotriazole-5-carboxamide

CONH“<C:Ti]
Ill
N

OCH,4 I
cnz CH, CH,CH,



inVentfon. Fig. 11 is a perspective view showi ng the appearance
of . a part retainer according to a third enbodi ment of this

i nvention. 25 Fig. 12 is a perspective view showing th TRBPSABERS BEEN
of . a part retainer accordlng to a foyrth enbodi ment of fhis REPQ%EP
I nventi on. Fig. 13 is a perspectivVe view showi ng th ar

of a conventional part retainer.
Compound of Example 5 (Compound 5)

(R)-1-ethyl-N-(1-ethyl-1H-hexahydroazepin-3-
y1)-6-methoxy-1H-benzotriazole~5-carboxamide

5 . ﬁ co N H’I['
0’
CH3
CH20H3 CHZCHg

10 Compound of Example 6 (Compound 6)
N-(1—ethy1-1H~hexahydroazepin—3~y1)—G-méthoxy—.
1H~benzotriazole~-5-carboxamide

15 / CONH

\ 'i’
N OCH; CH,CH,

Compound of Example 7 (Compound 7a)
20 N—(T-ethy1—1H-hexahydroazepin~3—y1)-6—methoxy-
1H-benzotriazole-5-carboxamide

CONH,I,,

25 . \N OCH3 N
H Hzcﬂ3

(Compound 7b)
(R)-N-(1-ethyl-1H-hexahydroazepin-3-yl1)-6-
30 methoxy-iH-benzotriazole~5-carboxamide+« 3/2 fumarate

Compound of Example 9 (Compound 9)
N-{1-ethyl~1H-hep tahydroazocin-3-yl )-6-
methoxy-1H-benzotriazole-S-carboxamide

TMSMmathBmmRnI

VT




30 ‘ Fig. 14 is a front view of a part supply apparatus
according to this invention. WO 97/ 11593
PCT/ JP96/ 02724
30
,N CONH
hkN
OCH
5 H 3 CH20H3
Compound of Example 10 (Compodnd 10)
_ N-(1-ethyl-1tH-octahydroazonin-3-yl1)}~6-methoxy-
1H-benzotriazole-5-carboxamide
10
OCH
3 CHZCHa
15
Compound of Example 11 (Compound 11)
N-{1-cyclopropylmethyl-1H-hexahydroazepin-3-
y1)-6-methoxy~1H-benzotriazole-5-carboxamide
20
CONH
/7
N
N
H OCHj4 CHz
25 Compound of Exampie 12 (Compound 12)
" (R)-N-{1-cyclopropylmet hyl-1H-hexahydroazepin-
3~-yl1)-6-methoxy-1H-benzotriazole-5-carboxamide
,,N CONH,,,
30 N\
N OCH
3 N
H I )
c”f*<3
Compound of Exampie 13 (Compound 13)
35 (R)-N-(1-cyclopropylmethyl-1H-hexahydroazepin-

3-yl1)-6-methoxy~1~methyl-1H-benzotriazole-5~carboxamide



) ' Fig. 15 is a cross sectional view of the part supply

apparatus taken across line WWin Fig. 14. Fig. 16 is a plan
view of the integral part of the part supply apparatus near a part
renoval position. 5 Fig. 17 is a g{ont vi ew showi ng the part supply
apparatus including the part retainer. Fig. 18 is a plan view
showi ng the nei ghborhood of the part output position of the part
suppl y appar atus when the part retainer is i

,5\1 CON HI[, e,
N | y
N OCH,

5 CH, éHz _4

Compound of Example 14 (Compound 14)
N-(1-ethyl-1H~-heptahydroazoci n-3-y1)-6-
‘methoxy-t1~methyl-iH-benzotriazole-5-carboxamide

N CONH

N// | .
\ N
';1 .

!
OCHj, CH,CH

10

15 CHy

Compound of Example 15 (Compound 15)
N-(1-ethyl-1H-octahydroazonin-3-y1)~-8-methoxy-

t-methyl-1H-benzotriazole-5-carboxamide

20
NI:ECONH .
N’
N N
|
c

I
OCH, éH2CH3
Hs
25
Compound of Example 3 (Compound 3)
(S)-N-(1-ethyl-iH-hexahydroazepin~-3~y1}-6-
methoxy-t-methyl-iH-benzotriazole-5—-carboxamide

K N:I:::[:CONH~\<C:Tj]
N’ ' -
) \ N
. H
C |

|
Hs CH,CH;

35



10 ' Fig. 19 is a perspective view of an engagi ng piece cl osi ng

menber in the part supply apparatus. Fig. 20 is a rear view of

t he part supply apparatus. Fig. 21 is a left end view of the part
suppl y appar at us. Fig. 22 is a right eng view of the part supply
apparatus. 15 Fig. 23 is a plan vie f the part supply apparatus.
Fig. 24 is a bottomview of the part supply apparatus. Fig. 25 is
a perspective Jremrewnd ebnbsanp ﬁaﬁbpégpmpoundsﬁbbly appar at us.

(S)-N-(1-ethyl-1H-hexahydroazepin-3-y1)-6-
methoxy-1H-benzotriazole~5-carboxamides+ 3/2 fumarate

l
CH,CH,

10 Compound A
4-Amino-5-chloro-N-[2-(diethylamino)ethyl ]-2-
methoxybenzamide hydrochloride monohydrate [generic
name: metoclopramide; see, for example, Merck Index,
11th ed. 6063 (1989)]

15
HoCHg
ci CONHCH,CH,N{
CH,CH
. HO - H20
H,N OCH4
20

Experiment 1: Inhibitory effect on apomorphine-induced

vomi ting
A group of 3 - 4 dogs (Beagle, 8 -~ 15 kg) was
used for examining inhibi tory effects of the test com-
25 pounds on apomorphine-induced vomiting according to. the
method of Chen and Ensor [¢f. J. Pharmacol. Exp. Thér.,
98, 245-250 (1950)]. Test compounds, dissolved or
suspended in a 0.5 % tragacanth solution were oraily
administered two hours before the subcutaneous adminis-
30 tration of apomorphine hydrochloride (0.3 mg/kg). Then,
the emetic episodes were counted for one hour. The
emetic episodes of the compbund-treated group were

compared with
those of the corresponding control (non-dosed) group,
35 and the percent inhibition was calcuiated. The results

are shown in Table 1.
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20 As is clear from Table 1, almost ail of the
tested

activity equal to or more potent than metoclopramide

compounds of the present invention showed an

hydrochloride monohydrate {Compound A) in inhibiting
apomorphine—induced vomiting.
25

Experiment 2: Gastric emptying enhancing activity

The test was carried out according to the
method of Scarpignato et al. [cf. Arch. Int.
246, 286-294 (1980)]. Male Wistar rats,
were fasted for 18 hours before

Pharmacodyn.,
weighing 130-1580 g,

30 experimentation, and 1.5 ml of a test meal (phenol red
0.06% in a 1.5 % aqueous methylcellulose solution) was
orally given. Fifteen minutes after administration of
the meal the stomach was removed and the amount of

The

test compounds, dissolved or suspended in a 0.5 % traga-

phenol red remaining in the stomach was measured.
35
canth solution, were orally administered 60 minutes



3 fornmed at a specified pitch on either side in the WO 97/ 11593

PCT/ JP96/ 02724

10

15

20

25

30

35

10

34

before administration of the test meal. The rate of

gastric emptying was calculated according to the amount
of phenol red remaining in the stomach, and the activity
of the test compounds was expressed in terms of increase
in the emptying rate from the control. The number of
animals used was 4 for the tested compounds of the
present invention and 5 for the Compound A used for
comparison. The results are shown in Table 2.

Table 2: Gastric emptying enhancing

activity
Test Dose Increase (%)
compound {mg/kg)
2 3 41
4 3 31
5 3 35
6 3 28
7b 3 34
10 3 46
11 3 34
14 3 32
Compound A 10 31
S 26
2 21

As is clear from Table 2, each tested compound
of the present invention showed an activity equal to or
more potent than metoclopramide hydrochloride monohy-
drate (Compound A) in enhancing gastric emptying.
Experiment 3: Effect on gastric emptying delayed by

cholecystokinin or morphine
The test was carried out according to the
method of Scarpignato et al. [¢f. Arch. Int.




cohnection direction. The retaining unit 2 has a shall ow recess 4

exgept in its circunferential portion, and the m ddl e of the recess 4
is used as a space 5 for housing a part. The housing space 5 is
surrounded by a square upright 5 retaining frame 6 that retains the four
corners of a part. An engagi ng p?%ce 7 that can nove between a
position at which it protrudes into the opening above the housing
space 5 .Rihé raagasiyini.qn 246 ,W886+ 204 {11980y )dws Madie tWhiss toenratsi s

CucPeesd on el MR 190, TSV GG ol S MU Wika 1 U000
i n the housi ngexpecd mentatiroavemnd t1.5 m1 of a test meal (phenol red
0.056% in a 1.5 % aqueous methylcellulose solution) was
5 orally given. Fifteen minutes after administration of
the meal the stomach was removed and the amount of
phenol red remaining in the stomach was measured.
The test compounds, 10, 30 or 100 mg/kg, each
dissolved or suspended in a 0.5 % tragacanth solution,
10 were orally administered 60 minutes before administra-
tion of the test meal. Gastric emptying was delayed by
subcutaneous administration of cholesystokinin 3ug/kg or
morphine 3 mg/kg 5 minutes before the administration of
phenol red. The number of animals used was 5 to 10,

15 The results are shown in Table 3.

Table 3: Effect on gastric emptying delayed
by cholecystokinin or morphine

Test Dose Cholecystokinin |Morphine
compound | {mg/kg)
2 30 +
100 ++
7b 10 + +
30 ++ ++
100 ++ +4
Compound A 10 + +
30 + +
100 + +
+ : slightly to moderately improved

++: markedly improved
+: no improvement



from junping out, whereas in the withdraw ng position, it enabl es a

par,t to be housed in or renoved fromthe housing - space 5. In Fig. 1,
in the retaining unit 2 |ocated 15 diagonally upward, the engagi ng piece 7
is in the wthdraw ng posi tion, where g in the retaining unit 2

| otat ed di agonal |y downward, the engag ng piece 7 is in the protruding

position. This is also applicable to Figs. 10 to 12. The engagi ng
piece 7 is connected via TestaigompounchikR AL ongicaves F tExampher2xiagbvwbhe 2a

Id: ?\EO;ieceicierIBt E?s&;gwtil r\q%r?g%ir?ns ?rrtre%‘taelt quos(r)\%se%fh%(ﬁt%ma? h'gé]}l''Ee‘mﬁgﬁf'ﬁaCh
obt ai ned by  nifsmantdo iimp nawednigitst rofc tewe ey i dejl aved by ¢ hohet he
di stance bet veen difkiHide el 1es L& onfbun'd & YEEHEI LY of Example 7b)
8 of the present invention at the doses of 10, 30 or 100
mg/kg significantly improved gastric emptying delayed by .
cholecystokinin or morphine, and showed excellent gas-
trointestinal motility enhancing activity (gastro-
prokinetic activity) against gastric emptying delayed by
10 cholecystokinin or morphine at each dose. On the other
hand, metoclopramide hydrochloride monohydrate (Compound
A} at the doses of 10, 30 or 100 mg/kg did not show an
improving activity against the delay in gastric emptying
induced by cholecystokinin or morphine.
15 Experiment 4: Effect on gastrointestinal motility in

conscious dog

Four healthy beagle dogs per group of both
sexes weighing 10 to 12 kg were anesthetized with an
i.v. injection of pentobarbital sodium (Nembutal, 30

20 mg/kg b. wt.), and the abdominal cavity was opened under
aseptic conditions.

Extraluminal force transducers were sutured
onto the seromuscular layer of the gastric antrum, 3 cm
proximal to the pyloric ring, the duodenum, the jejunum,

25 the midintestine and the terminal ileum in a manner  to
measure circular muscle contraction, following the
method of Ito et al., [cf. Gastrointerol. Japan. 12,
275-283 (1977).]1 For intragastric (i.g.) administration
of drugs, a Siltastic tube (Fr. size 6.5) was inserted

30 1into the Tumen of the gastric body, and the tube was
fixed onto the adjacent serosa. The lead wires of these
transducers and gastric tube were taken out of abdominal
cavity and then brought out through a skin incision made
between the scapulae. The outer ends of the lead wires

38 were sutured onto the skin adjacent to the skin inci-
sion. After the operation, jacket protector was placed



25 between the |ink piece 8 and the sidewal| 2a and between the i nk
pi ece 8 and the engaging piece 8 are nmade using thin sel f hinges 9.
Thi s enabl es the engagi ng piece 7 to be stable at the two positions,
that is, the protruding and mﬁthdramﬁn? positions, and to nove between
the two positions 30 under a specified 9 ce, as described above. The

engagi ng
.on the dog to protect the lead wires and the Silastic

tube. The dogs were housed in individual experimental
cages and given dog food at 10 a.m., and water was given
freely.

5 Test compounds at 3 and 10 mg/kg were suspend-
ed in 0.5 % tragacanth solution and given i.g. through
the indwelling Silastic tube.

Compounds 2 and 7b of the present invention at
doses of 3 and 10 mg/kg caused interdigestive migrating
10 like-contractions in fed state in conscious dogs. Thus,
it was found that test compounds showed remarkable
gastrointestinal motility enhancing activity (gastro-
prokinetic activity). In contrast, Compound A did not
cause interdigestive migrating contractions at al1l.
15 Experiment 5: Inhibitory effect on exploratory activity

A group of 5 male mice (Std-ddy strain, 20 -
25 g) was used. Two hours after oral administration of
the test compounds in the form of 0.5 % tragacanth
solution or suspension, mice were placed individually in
20 a test box (23 x 35 x 30 cm) on Animex activity meter
(Farad Co.). Immediately thereafter, activity counting
was started and lasted for three minutes. The mean
counts of the compound-treated group were compared with
those of the corresponding control (non-dosed) group,
25 and the percent inhibition was calculated and the
50 % inhibitory dose (IDSG) was obtained according to
the method of Probit. The results are shown in Table 4.
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117, piece 7 has on its bottom surface protrusions 10 with which
t hbe engagi ng piece 7 can be noved between the two positions. A
pai r of connecting pieces 11 each having ag engagi ng protrusion 12
pr ot rudi ng downward therefromis di sposed Ban s appropriate interval
at one edge of the retaining unit 2 in .. the connection direction. A
pair of protrusions 13 each Tablenhdvi ngnhibbheertefifeedlen14 engaging the
engagi ng protrusion exploratory activity
Test IDy (mg/kg)
5 Compound
1 >100
2 ~>100
4 >100
6 >100
10 7a >100
7b >100
Compound A 22.4
15

As is clear from Table 4, each tested compound
of the present invention showed far less inhibitory
effect on exploratory activity than metoclopramide
hydrochioride monohydrate {Compound A). This result

20 suggests that these compounds of the present invention
showed far less central nervous depression compared with
that of Compound A.

Experiment 6: Acute toxicity

A group of 5 male mice {Std-ddy strain, 25 -

25 30 g) was used. The test compound was orally adminis-
tered to the test animal in the form of a 0.5 % traga-
canth solution or suspension, and for 7 days after the

administration of the test compounds, lethality of
animals was observed, and the 50 % lethal dose (LDSG)
30 was determined. The results are shown in Table 5.



12_are'disposed at the other edge in the connection direction at the
positions corresponding to the connecting holes 11. 10 The engagi ng

protrusion 12 has a sharp protrusion 12a forned at its bottomend and
an_engagi ngly | ocking neans 15 protruggng fromits one side, as shown
in Fig. 3 in detail. The engagi ngly | ocking nmeans 15 has inside a
recess 16 of a wi dth | arge an_that of the .cl.aw, and both ends of
the 15 engagi-ngly | ocki ng neaigéigﬂghd %?ﬁf%i%&ﬁ%ﬁf%%ﬁ the recess 16
are connected by a thin connecting wall 16a. Thus, when fitted in the
connecting hole 14 under an apPF&pﬁ%&%e—ameﬂﬁ%——~———ﬁ+1externaI force, the
engagi ngly | ocki ng neans 15 is}elesgted LDg egykg)tjo its original
state. An engaged surface 17 ip_fompofindngd around the jconnecting hole 14
and engagessthe 2 688

' 7b 945

Compound A 280
10

As can be seen from the test results given
above, the compounds of formula (I) of the present
invention and their pharmaceutically acceptable acid
addition salts have both of excellent inhibitory effect

15 on vomiting and gastrointestinal motility enhancing
activity (gastroprokinetic activity) with less CNS
depressant activity'and Tess toxicity, and hence, are
useful as gastrointestinal motility improving agent
(gastroprokinetic agent) for the treatment and prophy-

20 1laxis of various gastrointestinal function disorders
associated with various diseases and treatments; for
example, anorexia, nausea, vomiting, abdominal fuliness,
upper abdominal discomfort, abdominal pain, heartburn
and eructation {(belching) which are seen in acute and

25 chronic gastritis, esopaphageal reflux, gastric and.
duodenal ulcer, gastric neurosis, gastroptosis,
paralyticus ileus after surgery, senile ileus,
postgastrectomy syndrome, scleroderma, diabetes, esopha-
geal and biliary duct disorders, puerile periodic vomit-

30 ing, upper respiratory tract infections; for example,
irritable bowel syndrome, constipation, infant diarrhea;
and for example, nausea and vomiting following adminis-
tration of anticancer agents or levodopa preparations,
or following X-ray irradiation. ‘

35 Of the compounds of the present invention,
Compounds 2, 7a and 7b show especially exceilent gastro-



engagi ngly | ocki ng neans 15 when the engagi ng protrusion 12 S
conpletely fitted in the connecting hole 14. To connect retaining
units 2 together, one retaining unit 2 is supported downward while the
ot her is supported 25 downward by a suctign means 18 with its connecting
hole 14 | ocat ed above the engagingly f cking protrusion 12 of the
first retaining unit 2, as shown in Fig. 4, and the second retaining
unit 2 is | owergttesst istwlvmdlyi Ty aimpowving lectivityigure. Then, as shown

Fltted in the conneet i ng M & rribcehti P diHSherons CR0 RS RRRATS 1
wi t hdraws t owaricsteéred by oral, parenteral or intrarectal route. The
clinical dose varies depending on the kinds of the
5 compounds, administration routes, severity of disease,
age of patients, or the like, but is usually in the
range of 0.01 to 10 mg/kg/day, preferably 0.1 to 3
mg/kg/day.
For using the compounds of formula (1) or

10 their pharmaceutically acceptable acid addition salts
for such medicinal use as above, they are normally
administered to the patients in the form of pharmaceuti-
cal preparations formulated by mixing with carriers
which are conventionally used in the field of medical

15 formulations and which do not react with the compounds
of the present invention. More specifically, for exam-
ple, such carriers as tactose, inositol, glucose, manni-
tol, dextran, sorbitol, cyclodextrin, starch, partly
pregelatinized starch, sucrose, magnesium alumino-

20 metasilicate, synthetic aluminum silicate, microcrystal-
Tine cellulose, sodium carboxymethylcellulose, hydroxy-
propylstarch, calcium carboxymethylcellulose, ion ex—
change resin, methylcellulose, gelatin, acacia,
pullulan, hydroxypropylcellulose, low substituted

25 hydroxypropylcellulose, hydroxypropyl methylcellulose,
polyvinylpyrrolidone, polyvinylalcohol, alginic acid,
sodium alginate, T1ight anhydrous silicic acid, magnesium
stearate, talc, tragacanth, bentonite, veegum,
carboxyvinyl polymer, titanium dioxide, sorbitan fatty

30 acid ester, sodium lauryl sulfate, glycerin, glycerides
of saturated fatty acids, anhydrous 1anolin, glycero-
gelatin, polysorbate, macrogol, vegetable oils, wax,
water, propylene glycol, ethanol, sodium chloride,
sodium hydroxide, hydrochloric acid, citric acid, benzyl

35 alcohol, glutamic acid, glycine, methyl parahydroxy-
benzoate, propyl parahydroxybenzoate and the l1ike may be
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12, recess 16, returns, and engages the engaged surface 17 forned
op one side of the connecting hole 14. The unit is then in

10

15

20

25

30

35

41

.named.

The pharmaceutical compositions may take any
of such preparation forms as tablets, capsules, gran-
ules, powders, syrups, suspensions, injections, cata-
piasms, suppositories, and the Tlike, which are prepared
by conventional methods. Liquid preparations may take
such forms which are dissolved or suspended in water or
other suitable media before use. The tablets and gran-
ules may be coated by the methods well known per se,

The compounds of the present invention as
represented by the formula (I) in which R2 is hydfogen
display good solubility in water and hence are particu-
larly convenient for liqhid preparations.

These preparations can contain at least 0.01%
of a compound of formula (I) of the present invention or
a pharmaceutically acceptable acid addition salt there-
of, preferably at a proportion between 0.1 and 70%. The
preparations may also contain other therapeutically
valuable component(s).

Best Mode for Carrying Out the Invention

Hereinafter the present invention is explained
more specifically, referring to the referential examples
and working examples, it being understood that the
invention is in no way limited thereby. The identifica-
tion of the formed compounds was carried out based on
such data as elemental analysis, mass spectrum, UV spec-
trum, IR spectrum, NMR spectrum and the like.

In the following referential and working
examples, the following abbreviations are occasionally
used for simplifying the description.

[Recrystallization solvent]

A: ethanol

E: diethyl ether
[Substi tutent]

Me: methyl



the state shown in Fig. 6, thereby preventing the engaging protrusion
12 from being renoved fromthe connecting hole 14 5 and ensuring that

the retaining units 2 are connected t oget her The engagi ng
protrusion 12 can be reliably fitted in the connecting hole 14 _
because the needle-1ike end of a suppﬁ?ting menber 19 is inserted into
the recess 16 of the 10 engagi ng protrusion 12 to support the protrusion
12 from downwar d anEtsecatdela pressing nenber 20 presses the
protrusion 13 with the cq necQ; 4y¥° 14 fromupward, as shown in
Fig. 4. Thus, if the engégrng PUSFn 12
Ph: phenyl
[ NMR]
5 J : coupling constant
' s T singlet
d : doublet
dd: double doublet
t : triplet
10 g : quartet
m: multiplet
br-s: broad singlet
[Others]

ee: enantiomeric excess
15 Example 1 [a reaction by process (b)]
Preparation of N-~{(t-ethyl-1H-hexahydroazepin-
3—y1)—6—methoxy—1*methy1-1H-benzotriazo}e-5~
carboxamide {(Compound 1):
To 40 m1 of an aqueous solution containing
20 about 3.0 g of 5~amino-N-(1-ethyl~1H~hexahydroazepin-3-
y1)-2-methoxy-4-methylami nobenzamide which had been
obtained in the later-appearing Referential Example 4, 5
ml of acetic acid was added. The solution was then
cooled to 5C , to which 10 m1 of an aqueous solution
25 containing 0.8 g of sodium nitrite was added, foilowing
‘by an hour's stirring at the same temperature. The
reaction mixture was basified with aqueous sodium hy-
droxide, and extracted with chloroform. The extract was
washed with water, dried over anhydrous magnesium sul-
30 fate, and the solvent was evaporated under reduced
pressure to give an oily residue. The o0il1 was subjected
to silica gel column chromatography, whereby eluted and
purified with chloroform-methanol (9 : t). The result-
ing solid was recrystallized from tol uene-n-hexane to
35 provide 2.3 g of the title compound, m.p. 103 - fﬁfC .



-includes the engagi ngly | ocking neans 15, sinply fitting the 15

engagi ng protrusion 12 in the connecting hole 14 enables the retaining
upits 2 to be connected together so as not be separated easily or
I nadvertently. Next, a part retahger manuf act uri ng appar at us and
process is described with reference to Fig.™7. In Fig. 7, 21 20 s a

nol di ng machi ne for injection-nolding a retaining unit 2, and 22 is a
transfer and | dExemrebns?ibr opaathomgby herocessnbblkd retaining unit 2 from

t he nol di ng machi ne 21 amﬁﬁpara{{é“w prqéygNl 11g¥ﬁ%fgpﬁ§cting section 23
h I'hg

and i ncl udes the sucti on neans 18. e cohnec section 23 is
configured so 25 as to hexahyiéreazesimpdryl )b anethgxuni tsehybndHhas a

feed benzotriazole~-5~carboxamide (Compound 2):
5 An aqueous acetic acid solution containing
~ (R)-5-amino-N-{1-ethyl-1H-hexahydroazepin-3-yl)-2-

methoxy-4-methylaminobenzamide which had been obtained
in the later appearing Referential Exampie 5 was cooled
to 5C , into which 50 ml of an aqueous solution contain-

10 1ing 6.6 g of sodium nitrite was added dropwisefnhThe
mixture was stirred for an hour at the same teﬁﬁerature,
and then for two hours at room temperature. The reac-
tion mixture was basified with aqueous sodium hydroxide
solution and extracted with ethyl acetate. The extract

18 was washed with water, dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced
pressure to give an oily residue. The 0il was subjected
to silica gel column chromatography, and whereby eluted
and purified with chloroform—methanol (9 : 1). The

20 resulting solid was recrystallized from toluene~-n-~hexane
to provide 26.7 g of the title compound, m.p. 118-120C .

[al;?’ - 70.6° (c=1,0, ethanol).

Example 3 [a reaction by process (b)]

Preparation of (8)-N-{1-ethyl-1H-

25 hexahydroazepin-3-y1)-6-methoxy-1-methyl~ 1H-

benzotriazole-5-carboxamide (Compound 3):

The reaction and treating were conducted in
the manner similar to Example 2, using an aqueous solu-
tion of (S)-5-amino-N-{1-ethyl-1H-hexahydroazepin-3-yl)-

30 2-methoxy-4-methylaminobenzamide which had been obtained
in the later appearing Referential Example 6. The
product obtained was recrystallized from toluene-n-
hexane to produce the title compound, m.p. 119-120°C .



means 24 for sequentially feeding a distance equal to the wi dth of the
retaining unit 2, the part retainer 1 conprising retaining units 2

connected using their feed holes 3; the supporting nmenber 19 (see Fig.
4),; and the pressing nmenber 20. 30 lge nol di ng machi ne 21 nol ds the
retaining unit 2, which Is then transtérred to the connecting section

23 in which a
.Example 4 [a reaction by process (b)]

Preparation of 1-ethyl-N-(1-ethyl-1H-
hexahydroazepin-3-yl1)-6-methoxy-1H-
benzotriazole-5-carboxamide (Compound 4):

5 The reaction and treating were carried out in
the manner similar to Exaimple 1, using an aqueous solu-
tion of 5~amino-N-(t1-ethyl-1H-hexahydroazepin-3~y1)-4-
ethylamino-2-methoxybenzamide which had been obtained in
the later-appearing Referential Exampie 7. The product

10 obtained was recrystallized from toluene-n-hexane to
produce the title compound, m.p. 84-85C . h
Example 5 [a reaction by process (b)]

Preparation of (R)-1-ethyl-N-(i-ethyl-1H~

hexahydroazepin-3-y1}-6-methoxy-1H-

15 benzotriazole-5-carboxamide (Compound 5):

The reaction and treating were carried out in
the manner similar to Example 1, using an aqueous solu-
tion of (R)-5-amino-N-(1-ethyl-tH-hexahydroazepin-3-yl)-
4~-ethylamino-2-methoxybenzamide which had been obtained

20 4in the later-appearing Referential Example 8. The prod-
uct was obtained as an oil1: mass spectrum (m/z): 346
(et ).

Example 6 [a reaction by process (a)]

Preparation of N-(1-ethyl-1H-hexahydroazepin-

25 3-y1)-6-methoxy-1H-benzotriazole-5-carboxamide

(Compound 6} :

To 10 m1 of a dimethylformamide solution
containing 0.85 g of 6-methoxy-1H-benzotriazole-5-car—-
boxylic acid, 0.78 g of N,N'-carbonyldiimidazole was

30 added and stirred for 8 hours at room temperature. 0.75
Gram of 3-amino-1-ethyl-1H-hexahydroazepine was added to
the reaction mixture, followed by 14 hours' stirring at
room temperature. After the reaction terminated, the
solvent was evaporated under reduced pressure, and the

35 residue was subjected to a silica gel column chroma-
tography, whereby eluted and purified with chloroform—
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13 . previously nol ded retai ning unit has been placed. The
connecting holes 14 in the first retaining unit 2 is then fitted to
t he engaging protrusions 12 at the corresp%gding end of the second
retaining unit to connect themtogether, as*¥ 5 descri bed above. The

productivity of the part retainer 1 is | nproved by repeating the
operation of tk@"fw]{mﬁ% 241 Yor The product obtained was recrystal-

Tized from ethanol~diethyl ether to provide 1.3 g of the
title compound, m.p. 156-158C .

1H—NMR_spﬂect.:rum (CDCls, Sppm): 1.09 (34, t, J=THz), 1.5-2.1 (BH, m),
2.5-3.1 (6, m), 3.83 (34, s), 441K m), 6.4 (1L br-s), ‘7.07 (14, s},
8.05 (1N, d,- J=8Hz), 8.78 (IH, s). '

Example 7 [a reaction by process (a)] Qnd [a reaction by

10 process (d)]

Preparation of (R)-N-(1-ethyl-1H-

hexahydroazepin-3-yl1)-6-methoxy-1H-

benzotriazole-5-carboxamide (Compound 7a):
(a) [a reaction by process (a)]

15 To 150 ml1 of a dimethyl formamide solution
containing 10 g of 6-methoxy-1H-benzotriazole-5-carbox-
ylic acid, 9.0 g of N,N'-carbonyldiimidazole was added
and stirred for 6 hours at room temperature. To the
reaction mixture 8.8 g of (R)-3-amino-i-ethyl-1H~

20 hexahydroazepine was added and stirred for 14 hours at
room temperature. After the reaction terminated, the
solvent was evaporated under reduced pressure, and the
residue was subjected to a silica gel column chroma-
tography, whereby eluted and purified with chloroform-

25 methanoT (10 : 1). The product obtained was recrystal-
Tized from diethyl ether-n-hexane to provide 12 g of the
title compound (Compound 7a), m.p. 127-128T .

(a') The title compound was once again re-
crystallized from ethyl acetate-n-hexane to give the

30 title compound, m.p. 142-144%C .

[alp?® - 71.9° (c=1,0, methanol).

This compound showed a retention time of 37.2
minutes in the high performance liquid chromatography
(HPLC) under the following conditions, and had an opti-

35 cal purity of 99% ee or higher.



feeding the part retainer 1 a distance equal to a single “retaining

unit. In this manufacturing process, since during
the retaining unit 2, the engaging piece 7 withdraws fromthe &kagﬁié%ﬁﬁggﬁEN

i n the housing space 5, it does not interfghe W th t he s
Consequently, a retaining franme 6 for hold the full circunference
of a part can be forned in the housing space 5 to obtain a part
retainer 1 thadﬂﬁthﬂﬁRﬂktﬂQ&ShS stably, as shown in Fig. 1.

In addition, a guide gro Q?‘ﬁ om)sumﬂ% Jd4%00: ,*t &SmO t

t he connection section 2 rusions 10 for noving he
engagi ng pi ece MM b teﬁattu red fhor tSvnar@m_mM adlerAnal waits ie ritelr

thereal ong. Wen the Mobile phase : n-hexane-methylene chloride-
5 ethanol-trifluoroacetic acid (400 : 160 : 1060 : 0.6)
Flow rate : 1.0 m1/min;
Temp.: 25¢C
Detection : 230 nm.
From the starting material having R-configura-

10 tion, the above title compound having an optical purity
of 99% or higher was obtained by means of the high
performance 1iquid chromatography, not accompanied by
racemization. Furthermore, in the later appearing
Example 8, a compound of S-configuration having an

16 optical purity of 99% ee or higher was obtained from a
starting material of S~configuration without
racemization. These facts clearly indicate that the
configuration of the title compound obtained in this
Example is R.

20 (b) The product as obtained in above (a) was
treated with fumaric acid to be converted to the corre-
sponding fumarate, which was recrystallized form isopro-
pyl alcohol-methanol to provide 3/2 fumarate of the
title compound (Compound 7b), m.p. 131-133C .

25 {(b') The product as obtained in above (a) was

' treated with fumaric acid to be converted to the corre-
sponding fumarate, which was recrystallized from isopro-~
pyl alcohol to provide 3/2 fumarate of the title com-
pound, m.p. 162-163TC .

30 (b") The product as obtained in above {a) was
treated with fumaric acid and converted to the corre-
sponding fumarate, which was recrystallized from etha-
nol-isopropyl alcohol to provide 3/2 fumarate-. 1/4
hydrate of the title compound, m.p. 166-168C .

35 (c) The reaction using the compound of formu~

Ta (III) in which R2 is acetyl group (amino-protective

This Sheet Has Been Replaced
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200 engaging piece 7 is noved to the protruding position toward t he
openi ng of the housing space 5 while the connected retaining units 2
aye being sequentially transferred, self hi nges 9 whi ch have just been
mol ded can be noved in order to inprozz the strength of the engaging
pi ece, thereby 25 realizing long and reli"able use of the part retainer.
Next, housing, retention, and renoval of parts using the part retainer
of the above cehfQupX ation are described with reference to Figs. 8 and

gui de rai| 26 1ot e o e fbess CFFLI 00T 1°0e Shown in Fig 9 and
the part retainer 1 Tos. Bl oy theagrt e Gzme tixsxy-THE gui de groove 26
engages benzotriazole-5-carboxylic acid, 20.3 g of triethylamine
5 and 400 ml of ethyl acetate were added, and to the

mixture 17.5 g of ethyl chloroformate was added dropwise .

at -7 to -10C . After the following 2 hours' stirring

at -5C to ~7C, 80 ml of an ethyl acetate solution

containing 22.8 g of (R)-3-amino~-1-ethyl~tH~hexahydro~

10 azepine was added dropwise to the mixture which was
stirred for an hour at the same temperature and then for
16 hours at room temperature. The reaction mixture was
washed with water and saturated aqueous sodium chioride
solution, and dried over anhydrous sodium sulfate, and

15 the solvent was evaporated under reduced pressure. The
residue was resolved in 1000 m1 of a chloroform-methanol
(8 : 1) mixture, and then 180 g of silica gel was added
to the solution, followed by 16 hours' stirring at room
temperature. The silica gel was removed by filtration,

20 and the residue was washed with 1000 ml of a chloroform-
methanol (5 : 1) mixture. The solvent was evaporated
under reduced pressure to give 32 g of the crude object
product.

Twenty-~four (24) g of above crude product was

25 treated with 2.5 - 3 times by volume (22.5 g) of fumaric
acid, and the formed. fumarate was recrystallized from
methanol-isopropyl alcohol to provide 25 g of 3/2 fuma-
rate of the title compound, m.p. 131-133C .

(d) [a reaction by process (d)]

30 To 1.85 g of (R)-1-acetyl-N-(1-ethyl-1H-
hexahydroazepin-3-y1)-6-methoxy—-1H-benzotriazole-5-
carboxamide which was obtained in later appearing Exam-
ple 17, 55 m1 of a chloroform-methanol (8 : 1) mixture
was added. Further 18.5 g of silica gel was added, and

35 the mixture was stirred for 16 hours at room tempera-
ture. The silica gel was removed by filtration, and the
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14 . the protrusions 10 for noving the engagi ng piece 7 back and

10

15

20

25

30

48

.residue was washed with a chloroform-methanol (9 : 1)

mixture containing 1% aqueous ammonia. The solvent was
evaporated under reduced pressure to give 1.78 g of the
crude object product.

Example 8 [a reaction by process (a)]

' Preparation of (S)-N-(1-ethyl~1H-
hexahydroazepin-3-~yl1)-6-methoxy-1H-
benzotriazole~-5-carboxamide (Compound 8):

(a) (R)-3~amino-t-ethyl-1H-hexahydroazepine
in Example 7 was replaced by (8)-3-amino-1-ethyl-1H-
hexahydroazepine which was treated and worked up in the
manner similar to Example 7 to provide the title com-
pound.

(b) The above product was treated with fumar-
ic acid and converted to the corresponding fumarate,
Recrystallization from isopropyl alcohol gave a 3/2
fumarate of the title compound, m.p. 156-158T .

The title compound showed a retention time of
44.0 minutes in HPLC under the same conditions with
those specified in Example 7, and had an optical purity
of 99% ee or higher.

(b') The above product of (a) was treated
with fumaric acid similarly to (b) above, and the formed
fumarate was recrystallized from ethanol-isopropyl
alcohol. A difumarate+ 1/2 hydrate of the titlie com-
pound was obtained, m.p. 148-151C .

Examples 9-12 [a reaction by process {(a)l

Example 6 was repeated except that the 3-

amino-1-ethyl -1H-hexahydroazepine was replaced by the

corresponding 3~amino-1-substituted-1H-hexahydro-
azepines. . Thus those compounds as presented in Table 6
were obtained.



forth is forned in the top surface of the guide rail 25. The gui de
neans for the protrusions 10 need not be configured as t he guide

groove 26 but nay be shaped like a protrusion. 5 If a
housed and retained in each retaining 1?nnt 2 of the part ?gk%ﬁﬁ%EfQASBEE“
d

t he engagi ng piece 7 nmoves to the wt

rawi ng position while &&&

retaining unit 2 is noving toward the housing position, as shomn I'n

Fig. 8(a),

10 housing space 5 as'shown in Fig. 8(b).
I s subsequently noving further fron1the§£§%§i

p| ece 7 noves to the protrud|,I 0 n"X o preyent tthe Yart 27 from
junping out and to retmkn i § the part r er 2, as shown in Fig.
§(c). 5 : "OCHy gﬂ
Table 6
10 Exam- |configu- mp. (°C) jrecrystal-
ple |ration R | n Q lization
solvent
g RS Et 2 1/4H,0 169-171 E
10 RS Et 3 200-202 A-E
11 RS 1 amorphous
15 12 R E:ﬁ 1 amor:hous
2
Example 13 [a reaction by process (b)]

20 Preparation of {R)-N-(1-¢yclopropyimethyl—-1H-
hexahydroazepin-3~yl1)-6-methoxy-1-methyi-1H-
benzotriazole-5-carboxamide (Compound 13):
Using the corresponding starting compound, an

aqueous solution of (R)-5-amino-N-(1-cyclopropylmethyl-

25 1H-hexahydroazepin-3-yl1)-2-methoxy-4-methylamino-

benzamide was obtained through the reaction and treéting
in the manner similar to those of later-appearing Exam-
ple 18 and Referential Examples 1 and 4. This solution
was treated and worked up in the manner similar to

30 Example 1, and the resultant product was recrystailized

and .at the housing position, theﬁgﬁ 27 is housed in the

from toluene to provide the title compound, m.p. 127~
128C .

gde retaining uni t
posi tion, the engaging

This Sheet Has Been Replaced

L
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15 Répetition of these operations allows the efficient
a ¢ollection of parts with the part 27 held in each ret ai-pi-Rg—t “f EEN
of the part retainer 1. If this collection of part$T gA ﬁ

the part suppl

productlon of

y apparatus and the part. 27 is renoved, the end&@iﬁ

piece 7 20 noves fromthe state in Fig. c) in which the

engagi ngly hel
t he retaining
at the renoval
25 Fig.
"QFP") having

d to the withdraw ng position shown in Fig. 8(b) mhlle
uﬁuhmPZeis4nﬁuimgab@%mmdeherpae&s (a) Irenoval position, and

71| st Er 8RR gl g7 - 43-ghRITEIR-FneX ey b n T 1Y

8 |IIustr

Wth the bottom surface Qgrhgﬁaﬂgﬁg ?Eompound 14):

5
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Example 6 was repeated except that the 6-
methoxy-1H-benzotriazole~5-carboxylic acid and 3-amino-
1-ethyl -1H-hexahydroazepine used in Example 6 were re~
placed by 6-methoxy-1-methyl-1H-benzotriazole-5-carbox~
ylic acid and 3-amino-1-ethyl-tH-heptahydroazocine,
respectively. The resulting product was recrystallized
from ethanol-diethyl ether to provide the title
compound, m.p. 116-118T .

Example 15 [a reaction by process (a)]
Preparation of N-(1-ethyl-1H-octahydroazonin-

3-y1)-6-methoxy-1-methyl-1H-benzotriazole~5-

carboxamide (Compound 15):

Example 6 was repeated except that the 6-
methoxy—-1H-benzotriazole-5-carboxylic acid and 3-amino~-
1-ethyl -1H-hexahydroazepine used in Example 6 were re-
placed by 6-methoxy-1-methyl-1H-benzotriazole-5-carbox-
ylic acid and 3-amino-t-ethyl-1H-octahydroazonine, re-
spectively. The resulting product was recrystallized
from ethyl acetate to provide the title compound, m.p.
155-1567TC .

In the following Examples 16-24, synthetic
methods of the intermediates which are useful for pre-~
paring the compounds of the present invention are de-
scribed.

Example 16 [a reaction by process (b)]

Preparation of i-benzyl-N-{1-ethyl-1H-
-hexahydroazepin-3-y1)-6-methoxy-t1H-
benzotriazole-5-carboxamide [a compound of

R;a is benzyl group]l:

formula (Ila) in which
To 8 mtI of an aqueous hydrochloric acid solu-
tion containing about 1.5 g of 5—-amino—-4-benzylamino-N-

(1-ethyl1-1H-hexahydroazepin-3-y1)-2-methoxybenzamide

(called
a large nuﬁbyﬂ)eﬁ—heaﬁsxaﬁmuméthv§ ~1H- bamnuﬂruazumﬁﬁ&ﬁence



the | eads of the QFP 27 supported on the supporting frane 6, the top
sur.f ace of the base of the |eads and the sides of the 30-.omin body 273 are
hel d by the engaging piece 7. Since the QFP 27 i jsTHIBXQHEEAASBERN Wi t h

all the leads conpletely
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.which was obtained in later-appearing Referential Exam-

ple 8, 30 m1 of 5N hydrochloric acid and 70 ml of water
were added. To the solution then 1 m1 of an aqueous
solution containing 0.29 g of sodium nitrite was added
under ice-cooling, followed by 30 minutes' stirring
under the same condition and an hour's stirring at room
temperature. The reaction mixture was basified with 48%
aqueous sodium hydroxide solution, and extracted with
chloroform. The extract was washed with saturated
aqueous sodium chloride solution, dried over anhydrous
magnesium sul fate, and the solvent was evaporated under
reduced pressure to provide an oily residue. The resi-
due was subjected to silica gel column chromatography
wherein it was eluted and purified with chloroform-
methanol (20 : 1). The resultant solid was recrystal-
lized from diethyl ether to provide 1.1 g of the title
compound, m.p. 136-137C .
Example 17 [a reaction by process (a)]
Preparation of 1-acetyl-N-(1-ethyl-1H-
hexahydroazepin-3-yl1)-6-methoxy-1H-
benzotriazole-5~carboxamide [a compound of
formula (IIb} in which RY 5 acetyl groupl:
To 31.5 g of 1-acetyl-6-methoxy-1H-
benzotriazole~5-carboxylic acid, 20.3 g of triethylamine
and 400 m1 of ethyl acetate were added. To the solution
then 17.5 g of ethyl chloroformate was added dropwise at
-7 to -10C, followed by two hours' stirring at -5C to
-7C . Eighty (80) m1 of ethyl acetate solution contain-
ing 22.8 g of (R)-3-amino-1-ethyl-tH-hexahydroazepine
was added dropwise to the mixture which was subsequently
stirred for an hour, and then for 16 hours at room tem-

perature. The reaction mixture was'washed successively
with water, and then with saturated aqueous sodium chio-
ride solution and dried over anhydrous sodium sul fate.
The solvent was evaporated under reduced pressure, 36 g

of the title compound was obtained as a solid. m.p.
o6 S —
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15, supported by the supporting frame 6, the | eads are prevented
f.rom bei ng damaged or bent. As descri bed above, according to

part retainer

1 of t hi s enbodi nent, Hﬂ? engagi ng piece 7 is stab

the 5 protruding and withdraw ng positionS and can nove between

two positions,

so the part 27 housed in the housing space 5 is

retai ned by t h&38ndadgithg (Feecystaiideeddifrgn gthyl acetdt ehening. |

addition, the

b
t he wi t hdr awi ndHpoBi MiRospeatcum (CDCla. gppm): 1.04 (34, t. J=T.
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n
par.t 27 can be renoved novi ng t he eqﬂggiqgspiec

e
.5-2.1.(

t he
e at
t hese

/7 to
6H,

n). 2.45-2.95 (6H. m), 3.00 (3, s). 4.09 (3H, s); 4.35 (1K, br-s), 7.76

(1H. s). 8.60 (1H. d’ §=9.0Hz), 8.95 (K <)

Example 18 (a reaction according to scheme 1)
Preparation of (R)-3-amino-1-ethyl-1H-
hexahydroazepine: i

(1) Step t: .

To a stirred suspension of 173 g of (R)-a~

amino-€-caprolactam hydrochloride, 266 g of triethyil-

amine and 1,700 ml of chloroform, 293 g of chloro-~
triphenyimethane was added portionwise under ice-~cool-
ing. The resulting mixture was stirred for an hour
under the same conditions, and then for two hours at
room temperature. The reaction mixture was washed with

water and dried over anhydrous magnesium sulfate. The
solvent was evaporated under reduced pressure, and to
the resultant oily residue 600 m1 of n-hexane-ethyl
acetate (2 : 1) mixture was added under heating and
stirring. The crystalline precipitates obtained were
collected by filtration, washed with 1,000 ml of n-
hexane-ethyl acetate (10 : 1) mixture and dried to
provide 290 g of (R)~a-triphenyImethylamino-€~
caprolactam, m.p. 189C .
(2) Step 2':

To a mixture of 300 g of the above product,
1983 g of ethane iodide and 1,500 ml of tetrahydro-
furan, 42 g of 60% sodium hydride was gradually added
under stirring at room temperature, followed by 1.5
hours! stirring under the same conditions. Then the
vessel was cooled with ice water, and water was slowly
added to the mixture until the insoluble materials were
dissolved. The reaction mixture was concentrated under
reduced pressure, and to the residue 1,000 m]l] of ethyl



10 t he engagi ng piece 7 can be reliably noved to the protruding

position even after it has remained at the w thdraw ng position for a
Long tine, thereby enabling the part to be reliably retained. In
addi tion, since the engagement piece 7 and the retaining unit 2 are

connected together by the pair 15 of Ii&%’pairs 8 via the self hinge,

each engagenent piece 7

stabl e at the.acetatgowpsshddeds, ¥mahiag tbeesolubipnburhde waties .t Whe

positions
oper ati on

i nproved to fifatg.hand the gafven

S.

Fur?ﬁhk?c”ﬁhQE?'Gh@gdrﬁ?ﬁaBNEPUQEhHHPGL%b%aBB%¥'%@P%u?tab'e

ernore, "the stren he engagi ng piece

connects the pﬁkbs@hrb'nkTo thePr8EET tEnltOofh Y1PesTidde 350" e 87920 N9

ei t her of
5

pi ece 7,
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hexane—-ethyl acetate (50 : 1) mixture was added, and
resulting crystalline precipitates were ¢0119cfed_by
filtration, and dried to give 287 g of (R)-1-ethy1-3~
triphenylmethylamino-1H-hexahydroazepin-2-on, m.p. 127
<. )

(3) Step 3':

To 615 g of a 70% toluene solution of sodium
bis{2-methoxyethoxy }aluminum hydride, 1400 ml1 of toluene
was added, and to the mixture 280 g of above product was
added with stirring and ice-cooling. The solution was
stirred for 1.5 hours under the same conditions. To the
resulting reaction mixture, 1,000 ml of 15% aqueous
sodium hydroxide solution was added under ice-cooling,
and the organic layer was separated, and then the aque-
ous layer was extracted with 1,500 m1 of toluene. The
combined organic layer was washed with water, and dried
over anhydrous magnesium sulfate, and the solvent was
evaporated under reduced pressure. Thus obtained oily
residue was crystallized from ethanol. The resul ting
crystallines were collected by filtration and dried to
give 247 g of (R)-1-ethyl-3-triphenylmethy]l amino-1H-
hexahydroazepine, m.p. 83-847C .

(4) Step 4:

To a mixture of 177 g of the above product and
50 ml of tetrahydrofuran, 700 m1 of 10% hydrochloric
acid was added, followed by 2 hours' stirring at room
temperature. The reaction mixture was washed with
diethyl ether. Then an excess amount of potassium
carbonate was added to the aqueous layer, followed by
extraction with chloroform. The liquid extract was
dried over anhydrous magnesium sulfate and the solvent
was evaporated under reduced pressure. Thus 656 g of the

i's supported by the quadric |ink mechani sm

was evapArahedgwnﬂné diedusednbodi nent

'S



t he opposed sidewalls 2a of the retaining unit 2 nay be connected to
ei ther side of the engagenent piece 7 by a 25 single link piece 8 via the

self hinge 9. This configuration can produce effects simlar to those
with the pair of |ink pi eces 8 becaus% the protrusion 10 is provided
for each engagi ng pi ece 7 and because 6rotrusion 10 can be guided

al ong the guide groove 26 to reliably nove the engggenent 30 piece 7 to

t he protrudi ng-fott 1§ toRmRe#MY wasiebtained crglernt@iT.  pmake the piece 7

stabl e at that position. ' . -
'"H—NMR spectrum (CDCls, ppm): 1.04 (3H, t. J=T.5Hz), 1.3-1.9 (84,

m, 2.42 (1§, dd, J=13.5Hz, 6.9H2), 2.5-2.6 (4H, m), 2.70 (IH, dd,
S J=13.5 J=3.5Hz), 2.98 (IH, m).

Example 19 (a reaction according to scheme 1)
Preparation of {(R)-3-amino-1-
cyclopropylmethyl -1H~-hexahydroazepine:

10 (1) Step 2:

To a mixture of 370 m1 of toluene and 37 g of
(R)~a~triphenylmethylamino-€-caprolactam, 1,000 m1 of 1M
toluene solution of diisobutylaluminum hydride was added
dropwise at room temperature, followed by 16 hours®

15 stirring. After termination of the reaction, water was
added dropwise to the mixture to decompose the excessive
diisobutylaluminum hydride. The precipitated salts were
removed by filtration, and the filtrate was washed with
saturated aqueous sodium chloride solution, and dried

20 over anhydrous magnesium sulfate, and the solvent was

evaporated under reduced pressure. Thus 34 g of (R}-3-

triphenyimethylamino-1H-hexahydroazepine was obtained as

an oifl.
(2) Step 3:
25 To a mixture of 10 g of the above product and

100 m1 of methyl ethyl ketone, 10.5 g of potassium car-
bonate and 5.1 g of cyclopropylmethyl bromide were
added, and the mixture was heated for & hours under
reftux. After termination of the reaction, the insolu-
30 ble materials were removed by filtration, and the fil-
trate was concentrated under reduced pressure. The
residue was subjected to silica gel column chromatogra-
phy, whereby eluted and purified with chloroform-metha-
nol (10 : 1) to provide 10 g of (R)-t-cyclopropylmethyl -~
35 3-triphenylmethylamino-1H-hexahydroazepine as an oil.
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16 A second enbodi nent of the part retainer according to
this invention is described with reference to Fig. 10. According to
t he second enbodi nent, either end of a pair_ of i nk pieces 28a, 28b
cohnected together by the self hinge 9

{3) Step 4:

To a mixture of 9.0 g of the above product and

10 m1 of tetrahydrofuran, 100 ml1 of 10% hydrochloric
acid was added, followed by stirring for § hours at room

5 temperature. The resulting reaction mixture was washed
with diethyi ether, and the aqueous layer was saturated
with potassium carbonate and extracted with chloroform.
The extract was dried over anhydrous magnesium sulfate
and the solvent was evaporated under reduced pressure,

10 to provide 4.0 g of the title compound as an oil.
Example 20 (a reaction accordidé to scheme 1)

Preparation of 3-amino~1-ethyl1-1H-~
hexahydroazepine:
{1) Step 1:

15 To a stirred suspension of 125 g of a-amino-€-
caprolactam, 118 g of triethylamine and 600 ml of chio-
roform, 288 g of chlorotriphenyimethane was added under
ice-cooling. The mixture was further stirred for an
hour under the same conditions, followed by 2 hours’

20 stirring at room temperature. Thus resulting precipi-
tates were collected by filtration, washed thoroughly
with acetone and dried to provide 330 g of a-
triphenylmethylamino-€-caprolactam, m.p. 240-2417C .

(2) Step 2':

25 To a solution of 100 g of the above product
and 65 g of ethane iodide in 500 ml of dimethyl-
formamide, 12 g of 60% sodium hydride was gradually
added under stirring at room temperature, followed by 4
hours' stirring under the same conditions. The whole

30 was then poured into ice water, and was extracted with
diethyl ether. The extract was washed with water, and
dried over anhydrous magnesium sulfate, and the solvent
was evaporated under reduced pressure. The resul ting
crystallines were collected by filtration and dried to

35 provide 88 g of 1-ethyl-3-triphenylmethylamino-1H-
hexahydroazepin-2-on, m.p. 120-121C .



5° is connected to either of the opposed sidewalls 2a of the

retaining unit 2 by the self hinge 9, with the engagi ng pi ece 7
provi ded on one of the |ink pieces 28a. In this enbodi nment,
despite a change in the attitude bet wegn t he protrudi ng position and

thé withdraw ng position, 10 t he engagi ng piece 7 produces effects

simlar to thoqﬁspf S 31. above enbodi nent by preventing the part from
junpi ng out im’ éi#%{getruding position while enabling the part to be

renmoved from the houBe ntB8pgcef 570% tbtuenéhdohutmgnpoentabning e
esor bed vi ¢ h Toy i, BIE(E W0 1A% L RE ITEPUR 1 Aifln RydRige "aBp BYTBE " '°
either end of a&dlwidlwasuadeed. Further 83 g of the above product
5 was added under stirring and ice-cooling, fo1f0wed by an
hour's stirring under.the same conditions and 2 hours'
stirring at room temperature. To the reaction mixture,
water and 48% aqueous sodium hydroxide solution-were
added under ice-cooling, and the organic layer was
10 separated. The ofganic tayer was washed with water, and
dried over anhydrous magnesium sulfate, and the sblvent
. was evaporated under reduced pressure. Thus obtained
0ily residue was crystallized from ethanol. The crys-—
tallines were collected by filtration and dried to give
15 65 g of 1-ethyl-3-triphenylmethylamino-1H-hexahydro-
azepine, m.p. 85-86C .
(4) Step 4:
To a mixture of 134 g of the above product and
30 m1 of tetrahydrofuran, 500 ml1 of 10% hydrochloric
20 acid was added, followed by 2 hours' stirring at room
temperature. The reaction mixture was washed with
diethyl ether. Then an excess potassium carbonate was
added to the aqueous layer and extracted with chloro-
form. The extract was dried over anhydrous magnesium
25 sulfate and the solvent was evaporated under reduced
pressure, to provide 48 g of the title compound as an

oil.
I~ NMR spectrum (CDCls, Sppm): 1.04 (30 t, J=T.5Hz), 1.3-1.9 (8H

s0 W, 2.42 (IH, dd, J=13.5Hz, 6.0Hz), 2.5-2.6 (4, m), 2.70 (1K dd,
J=13.5, J=3.5Hz), 2.98 (1K, m.

Example 21 (a feaction according to scheme 1)

Preparation of (8)-3-amino-1-ethyl-JH-
35 hexahydroazepine:
Example 20 was repeated except that a-amino-€-



supporting piece 29 is connected to either of the opposed sidewal I s 2a
of “the retaining unit 2 by the self hinge 9, with the engagi ng piece 7
dj sposed at the approxi mate center 20 of the curved supporting piece 29.
According to this enbodi nent, since the cugyed supporting piece 29
changes its attitude between a curve tomard t he housi ng space 5 and a

engagi ng. pi cces FPISI IR wang BN s YR Jr I Y RS (TEIECHY Phe
wi t hdr awi ng (S)p@s—laﬂrmm—m{bape'csnaﬂﬂafm at Theests theo gumpd i nd swa §holb
effects i@ﬁ&é@'é&%ﬁﬁ?ﬁ% of the above enbodi nents can be obtai ned by

Example 22 (a reaction according to scheme 1)
5 Preparation of 3-amino~1-cyclopropyimethyl-1H-

hexahydroazepine: .

Example 18 was repeated except that (R)-a-
triphenylmethylamino-€-caprolactam used in the step 1
therein was replaced by a-triphenylmethylamino-€~

10 caprolactam. The title compound was obtained as an oil.
Example 23 (a reaction according to scheme 2)

Preparation of 3-amino-1-ethyl-1H-
heptahydroazocine:
(1) Step 1:
15 To a solution of 27 g of 2-azacyclooctanone
and 50 g of ethane iodide in 2560 m1 of tetrahydrofuran,
10 g of 60% sodium hydride was gradually added under
stirring and ice-cooling. The reaction mixture was
stirred for 4 hours at room temperature and poured into
20 dice water, followed by extraction with diethyl ether.
The extract was dried over anhydrous magnesium sulfate
and the solvent were evaporated under reduced pressure.
The residue was subjected to silica gel column chroma-
tography, whereby eluted and purified with chloroform-
25 methanol (100 : 1) to give 36 g of 1~ethy1—1H—heptaj
hydroazocin-2-on as an oil.

'H— NMRspectrum (CDCl,, dppm): 1.15 (3 t, J=THz), 1.4-1.7(6H, m,

1.82 (2H, m), 2.48 (20, m), 8.38 (2H q, J=THz), 3.47 (2H, m).
30 ' '

{2) Step 2:
To a solution of 25 g of the above product in
200 m1 of chioroform, 34 g of phosphorus pentachloride
was added portionwise under stirring and icé~coo]ing,
35 followed by additional 30 minutes' stirring under the
same conditions. To the resultant mixture 0.4 g of



aflomﬁhg the engaging piece 7 to prevent the part from j unpi ng out at
the protruding position while enabling it to 30 be renoved fromthe
housi ng space 5 at the w thdraw ng posi tion.
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Jdodine was added under stirring and ice-cooling, and
then 25 g'of bromine was slowly added dropwise under the
same conditions, followed by 2 hours' heating under
reflux. The solvent was evaporated under reduced pres-

5 sure. The residue was dissolved in ethyl acetate,
washed successivé]y with water and agqueous sodium thio-
sulfate solution, and dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced
pressure. The residue was subjected to silica gel

10 c¢olumn chromatography, whereby eluted and purified with
n-hexane-ethyl acetate {4 : 1). Thus obtaijned
crytstallines were recrystallized form n-hexane to
provide 10 g of a mixture of 3-bromo-1-ethyl~1H-
heptahydroazocin-2-on and 3-chloro-1-ethyl~1tH-hep ta-

15 hydroazocin-2-on.
(3) Step 3:

A mixture of 10 g of the above mixture, 12 g
of sodium azide, 2.0 g of sodium iodide and 100 m1 of
dimethylformamide was stirred overnight at 80°C , poured

20 into ice water, and extracted with diethyl ether. The
extract was dried over anhydrous magnesium sulfate and
the solvent was evaporated under reduced pressure. The
resulting residue was subjected to silica gel column
chromatography, whereby eluted and purified with n-

25 hexane-ethyl acetate (4 : 1) to provide 4.8 g of 3-
azide-1-ethyl-1H-hetahydroazocin-2-on as an oil. |

'"H— NMR spectrum (CDCl;, Sppm): 1.18 (3H, t. J=THz), L.5-1.8 (6H, m),
2.2 (ZH m), 3.08 (14, m), 3.28 (IL m), 3.53 (1H, m), 3. % (11, m, 4.0
30 (1H, dd, J=10.5Hz, J=5. 6Hz).

(4) Step 4:
To 36.4 g of a 70% toluene solution of sodium
bis(2-methoxyethoxy)-aluminum hydride, 100 ml1 of toluene
35 was added, and to the resulting solution further 4.8 g
of the above product was gradually added under stirring
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17, A fourth enbodi nent of the part retainer according to
this invention is described with reference to Fig. 12. Al t hough the
above enbodi nents have been shown with th%9 engagenent piece 7 disposed

at either end of the retaining

.and ice-cooling, followed by 2 hours' stirring at room
temperature. To the reaction mixture, water and 48%
aqueous sodium hydroxide solution were added gradually
under stirring and ice-cooling, and the mixture was

5 extracted with diethyl ether. The extract was dried
over anhydrous magnesium sulfate and the so]veht was
evaporated under reduced pressure to provide 3.8 g of
the title compound as an oil.
Example 24 {a reaction according to scheme 3)

10 Preparation of 3-amino-1-ethyl1-1H-
octahydroazonine:
(1) To a solution of 17 g of 2-azacyclo-
nonanone and 29 g of ethane jiodide in 200 m1 of 1,2-
dimethoxyethane, 6.0 g of 60% sodium hydride was gradu-
15 ally added under stirring at room temperature, followed
by 4 hours' stirring under the same conditions. Then
water'was added to the mixture, followed by extraction
with chloroform. The extract was washed with water, and
dried over anhydrous magnesium sulfate, and the solvent
20 was evaporated under reduced pressure to provide 20 g of
1-ethyl~1H-octahydroazonin-2-on as an oil.
(2) Step 1:
To 200 m1 of a tetrahydrofuran solution con-
taining 20 g of the above product, 78 ml of 2M 1ithium
25 diisopropylamide in tetrahydrofuran was added dropwise
under ice-cooling, followed by an hour's stirring. The
reaction mixture was poured into dry ice, and the_resu1—
tant mixture was diluted with water and washed with
ethyl acetate. The aqueous layer was acidified with
30 conc. hydrochloric acid, extracted with chloroform,
washed with saturated aqueous sodium chloride solution,
and dried over anhydrous magnesium sulfate. The solvent
was evaporated under reduced pressure to give 14 g of 3-
carboxy-1-ethyl-1H-octahydroazonin-2-on, m.p. 108-110C
35 (recrystaltlized from diethyl ether-n-hexane).



57 wunit 2, the fourth enbodi nent includes the engagi ng piece 7 of

t he same shape as the second enbodi nent in each corner at ei ther end.
In the illustrated enbodi ment, the ends of |ink pi eces 30a, 30b are
connected to either sidewall 2a of the retaining unit 2 and the
sidewall 2b at either end of the 10 retQ?ning unit 2, respectively, wth
t he engagi ng piece 7 di sposed on one of the |link pieces 30a.

Of course, othd3)re@ixn 4w such as the one shown in

To 100 ml1 of an acetone solution containing 12
g of the above product, 12 ml of water and 7.0 ml of
triethylamine were added. To the resultant mixture, 30
5 ml of an acetone solution containing 8.0 g of ethyl
chloroformate was added dropwiseé with ice-cooling, fol-
Towed by 30 minutes' stirring. Further 30 ml of an
aqueous solution containing 6.1 g of sodium azide was
added dropwise to the reaction mixture, which was then
10 stirred for 1.5 hours. The reaction mixture was poured
into ice water and extracted with diethyl ether. The
extract was washed with saturated sodium chloride solu-
tion and dried over anhydrous magnesium sul fate. The
solvent was evaporated under reduced pressure, and to
16 the resultant residue 200 ml of toluene was added. The
solution was stirred under heating at 70C until foaming
ceased, and then the temperature was raised to 100C ,
followed by 2 hours' stirring. After termination of the
reaction, the solvent was evaporated under reduced
20 pressure. To the resulting residue, 120 ml1 of 20%
hydrochloric acid was added under stirring and ice-
cooling, followed by 1.5 hours' reflux. The reaction
mixture was washed with ethyl acetate, and the aqueous
layer was basified with an excess of potassium carbonate
25 and extracted with chloroform. The extract was washed
with saturated aqueous sodium chloride solution and
dried over anhydrous magnesium suifate. The soivent was
evaporated under reduced pressure to give 8.5 g of 3-
amino-1-ethyl-1H-octahydroazonin-2-on was obtained as an
30 oil.
(4) Step.3:
To a solution of 8.5 g of the above product in
100 m1 of chloroform, 7.0 ml of triethylamine was added,
and then 14 g of chlorotriphenylmethane was added
35 portionwise under ice-cooling, followed by 3 hours®
stirring at room temperature. The reaction mixture was



Fi‘g. 11 may be used. By di sposing the engaging piece 7 in the corner
of 'the 15 housi ng space 5, the dead space can be effectively used and

no substantial novenent of the engaging piece 7 is required. As a
result, the engaging piece 7 does not interfere with parts having
protrusions such as leads in their four co hers. Al t hough the

above enbodi nents have been shown with the 20 engagi ng pi ece 7 disposed
at either end .washegh wictiheyatofratexl aqueous sodium chioride solution,

and dried over anhydrous magnesium sulfate, and the sol-
vent was evaporated under reduced pressure. The residue
was subjected to silica gel column chromatography,

5 whereby eluted and purified with ethyl acetate-n-hexane
(1 : 10) to provide 14-9 of 3-triphenylmethylamino-1-
ethyl-1H-octahydroazonin-2-on as a solid, m.p., 160-
162C (recrystallized from n-hexane-ethyl acetate).

{5) Step 4:

10 To 30 g of a 70% toluene solution of sodium
bis(2-methoxyethoxy}alumi num hydride, 100 m1 of toluene
was added, to which then 14 g of the above-obtained
product was gradually added under stirring and ice-
cooling. The mixture was stirred for overnight at room

15 temperature. After cooling the reaction mixture, 2N
aqueous sodium hydroxide solution was added dropwise to
the reaction mixture, and further 48% aqueous sodium
hydroxide solution was added. The solution was extract-
ed with ethyl acetate. The extract was washed succes-

20 sively with water and saturated aqueous sodium chloride
solution, dried over anhydrous magnesium sulfate and the
solvent was evaporated under reduced pressure. The
residue was subjected to silica gel column chromatogra-
phy, whereby eluted and purified with ethyl acetate-n-

25 hexane (1 : 10) to give 13 g of 3-triphenyIimethylamino~-
1-ethyl-1H-oc tahydroazonine.

(6) Step 5:
To a mixture of 13 g of the above product and
3 mt of tetrahydrofuran, 45 ml of 10% hydroch?oric acid

30 was added, followed by 5 hours' stirring at room temper-
ature. The reaction mixture was washed with diethyl
ether. The aqueous layer was basified with an excess
amount of potassium carbonate and extracted with chloro-
form. The extract was dried over anhydrous magnesium



hdusi ng space 5, the engagi ng pi ece 7 may be di sposed only at one end
or:in one or two corners of the housing space 5 and used to hold and
fix the part. Next, an enbodi ment of a part supply apparatus
according 25 to this invention which uses the part retainer is described.
Fig. 14 is a front view of a part supply ar at us according to this

I nvention. Fig. 20 is a rear view, Fig. 21 Is aleft side view, Fig.
22 is a right sullfateewanBi ghe28oilyent was pvapovadwd amd ¥ gedicead a

bottom vi ew. 39 ressure ltg Eii% %40 éooifs the' %qltlréeg%mpio%dseacst iaCH"' Jiatat abl'y

Referential Example 1 {a reaction according to step t of

scheme 4)

5 Preparation of 4-chloro-N-{i1-ethyl-1H-
hexahydroazepin-3-yl)-2-methoxy-5-~
nitrobenzamide:

To a suspension of 14.7 g of 4-chloro-
2-methoxy~5-nitrobenzoic acid, 300 ml of chloroform and
10 1t ml of dimethylformamide, 22.7 g of thionyl chloride
was added, and the mixture was heated for an hour'under
reflux. After termination of the reaction, the solvent
was evaporated under reduced pressure and the residue
was dissolved in 200 m1 of methylene chloride, to which
18 12.9 g of triethylamine and 9.0 g of 3-amino-t-ethyl-1H~
hexahydroazepine were added under ice-cooling, followed
by 15 hours' stirring at room temperature. The reaction
mixture was washed successively with water and saturated
aqueous sodium chloride solution, and dried over anhy-
20 drous magnesium sul fate, and the solvent was evaporated
under reduced pressure. The residue was subjected to
silica gel column chromatography, whereby eluted and
purified with chloroform-methanol (9 :1) to provide 9.8
g of the title compound as a solid.
25 Referential Example 2 {a reaction according to step -1 of

scheme 4)
Preparation of (R)-4-chloro-N-(1-ethyl-1H~-
hexahydroazepin-3-y1)-2-methoxy-5-
nitrobenzamide:
30 Referential Example 1 was repeated except that
(R)-3-amino~1~ethyl-1H-hexahydroazepine was used. The
title compound was obtained as a solid.



rétain]ng a reel around which the part retainer 1 with parts
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-Referential Example 3 (a reaction according to step 1 of

scheme 4)

Preparation of (S)-4-chloro-N-(1~ethyl-1H-

hexahydroazepin-3-y1)-2-methoxy-5-

nitrobenzamide:

Referential Example 1 was repeated except that .
(8)~3-amino-1-ethyl-1H-hexahydroazepine was used. The
title compound was obtained as a solid.

Referential Example 4 {(reactions according to steps 2

and 3 of scheme 4)

Preparation of 5~amino-N-(1-ethyl-1H-

hexahydroazepin-3-yl1)}~-2-methoxy-4-

methylaminobenzamide:
(1) Step 2:

To 100 m1 of an ethanol solution containing
4.9 g of 4-chloro-N-(1-ethyl-1H-hexahydroazepin-3-y1)-2-
methoxy-5-nitrobenzamide, 50 ml of 30% methylamine
ethanol solution was added, followed by 1.5 hours!®
heating under reflux. The solvent was evaporated under
reduced pressure, and water was added to the remaining
residue. The crystallines were collected by filtration,
washed with water and dried to provide 3.6 g of N-{(1-
ethyl-1H-hexahydroazepin-3-yl}-2-methoxy-4-methyl amino-
S5-nitrobenzamide.
(2) Step 3:

3.3 Grams of the above product was dissolved
in 200 m1 of 20% hydrous methanol. To the solution 10%
palladium-on-carbon was added, and the mixture was
hydrogenated at atmospheric pressure and room tempera-
ture. After the theoretical amount of hydrogen was
absorbed, .the palladium~on-carbon was removed by filtra-
tion and the methanol in the filtrate was evaporated
under reduced pressure. Thus an aqueous solution con-
taining the title compound was obtained.



héused is wound, 41 is a reel presser section for contacting t he outer

citcunference of a reel 43 to regulate the unwanted rotation of the
reel 43 as shown in Fig. 17, and 42 is a roll er that changes the
travelling direction of the tape-like 5 art retainer transferred from
theé reel 43. These conponents constl?ute the feed reel section.

Ref erence nuner al designates a clanp lever for operatlng a clanp 45
to fix the li_efw_@gdmm s*etayttlm%m%wmgl et & an

el ectroni cs nmounting machi ne (not shQya) dtthene2®) | ever 10 44 is

rotated to the position shown by the roken I|ne t he
Preparat1on of (R)-5-amino-N-(1-ethyl-1H-

hexahydroazepin-3-yl)-2-methoxy-4-
5 methylaminobenzamide:
(2) Step 2:
To 600 m1 of an ethanol solution containing
56.8 g of (R)-4-chloro~N-(1-ethyl-1H-~hexahydroazepin-3-
y1)-2-methoxy-5-nitrobenzamide, 300 ml1 of 40% methyl-

10 amine aqueous solution was added, followed by 2 hours'
heating under reflux. The solvent was evaporated under
reduced pressure, and the crystalline precipitates
obtained were collected by filtration. The precipitates
were washed with water and dried to provide 32 g of (R)-

15 N-{1-ethyl-iH-hexahydroazepin-3-yl1)-2-methoxy-4-
methylamino-5-nitrobenzamide.

(2) Step 3:
To 33.2 g of the above product 200 ml of
methanol, 400 ml of water, 80 ml of acetic acid and 2.0

20 g of 10% palladium-on-carbon were added, and the mixture
was hydrogenated at atmospheric pressure and room tem-
perature. After the theoretical amount of hydrogen was
absorbed, the palladium-on-carbon was removed by filtra-
tion, and the methanol in the filtrate was evaporated

25 under reduced pressure. Thus an aqueous acetic acid
solution containing the title compound was obtained.
Referential Examples 6-8 (reactions according to steps

2 and 3 of scheme 4)
Preparation of 4-substituted amino-5-amino-N-
30 (1-ethyl-1H-hexahydroazepin-3~-yl1)-2-methoxy-
.benzamide or its optical isomers:
Using 4-chloro-N-(1-ethyl-1H-hexahydroazepin-
3-y1}~2-methoxy-5-nitrobenzamides having the same con-

figuration with that of the final products and the
35 corresponding amines, reactions and treating were con-
ducted in the manner similar to Referential Example 5,



frxing\clanp 44 is accordingly noved to the position also shown by the

brpken line to rel ease the part supply apparatus fromthe electronics
nmounti ng machi ne. Reference nuneral 46 denotes a positioning pin that
is fitted in a positioning 15 hol e proviged in a part supply section of
thé el ectronics mounting machine to regulate the nounting position of
t he part supply apparatus when _the part supply apparatus js fixed
to the.electroipcgrﬁﬁdﬁﬁ ﬁ@“&ﬂﬂér§P0§ﬁ‘N@FbﬁgnJ@QMﬁﬂﬁgh“Qﬁs Tisted i feed
| ever. When a ypedief 7ed anount of external force 20 is applied to the
feed |l ever 47 fromthe directi on shown by arrow A, a tape feed neans
48 connected to the lever is rotated a specifjied anobunt in the
di rection shown by arrow B. Since the feed/hole% 3 in the tape-like
part retaingr 1 HoN CONH .
N
HN OCH I |
Az 3 CH,CH4
Table 7
10 A
Referential | configuration RZ
Example
6 S Me
; 7 RS Et
° 8 R Et

Referential Example 9 (reactions according to steps 2
20 and 3 of scheme 4)
Preparation of 5-amino-4-benzylamino-N-{(1-

ethyl~1H-hexahydroazepin-3-y1 }-2-
methoxybenzamide:
(1) Step 2:

25 To 50 m1 of an ethanol solution containing 2.0
g of 4-chloro-N-(1-ethyl-1H-hexahydroazepin—3-y1)-2-
methoxy-56-nitrobenzamide, 6.0 g of benzlyamine was
added, and heated under reflux for 22 hours. The sol-
vent was evaporated under reduced pressure. Water was

30 added to the residue, followed by extraction with chlo-
roform. The extract was washed with saturated aqueous
sodium chloride solution, and dried over anhvdrous
sodium sulfate and the solvent was evaporated under
reduced pressure. The residue was subjected to silica

35 gel column chromatography, whereby eluted and purified
with chloroform-methanol (12 : 1) to provide 2.4 g of 4-



engage the gear of the tape feed nmeans 48, the rotation of 25 the tape
feed neans 48 causes the part retainer 1 to be noved a specified
anount. At this point, a tape guide 50 that can rotate around a
supporting point 49 applies a downward gePressure to fit the gear of the
tape feed neans 48 in the f eed holes 3 of the part retainer 1. The

posi i on of t1g 301 SHRRONI AL AL A2 Ak ddT i 18- g shown i

methoxy-5-nitrobenzamide as a solid.
{2) Step 3:
To 1.6 g of the above product, 6 m1 of conc.
5 hydrochloric acid and 3 m1 of ethanol were added. Then
further a solution of 2.6 g of stannous chloride-
dihydrate in 3 m1 of an ethanol was added, followed by
an hour's stirring at 80C . After termination of the
reaction, ethanol was evaporated under reduced pressure
10 to provide an aqueous hydrochloric acid solution con-
taining the title compound. S
Referential Example 10
Preparation of 6-methoxy-1-methyl-1H-

benzotriazole-5-carboxylic¢ acid [a compound of

15 formula (III) in which RE® is methyl groupl:

' (1) Referential Example 1 was repeated except
that the 3-amino~1-ethyl-~1iH-hexahydroazepine was re-
placed by propylamine. Thus 4-chloro-2-methoxy-5-nitro-
N-propylbenzamide was obtained as a solid.

20 {2) 4-chloro-N-(1-ethyl-1H-hexahydroazepin-3-
y1)}-2-methoxy-5-nitrobenzamide used in Referential
Example 4 (1) was replaced by the above product, and the
reaction and treating were carried out in the manner
similar to Referential Exampie 4. Thus S5-amino-2-

25 methoxy—-4-methylamino-N-(i-propyl)benzamide was obtained
as a solid. _

{3) 5-amino~N-(1-ethyl-1H-hexahydroazepin-3-
y1)~-2-methoxy-4-methylami nobenzamide used in Example 1
was replaced by the above product. The reaction and

30 treating were conducted in the manner similar to Example
1 to provide 6-methoxy-1-methyl-N-(1-propyl)-1H-
benzotriazole-5-carboxamide as a solid.

{4) A mixture of 6.9 g of the above product
and 100 m1 of conc. hydrochloric¢ acid was heated under

35 reflux for 5.5 hours. The reaction mixture was cooled
and concentrated under reduced pressure. The resulting



WO 97/ 11593 PCT/ JP96/ 02724

19 and 17, and other positions nmay be used as |long as the tape

quide 50 is rotatably supported. The rotational force of the tape
feed neans 48 is transmtted to a lev 52 via a link 51. As the |ever

52 5 rotates around a supporting point 537" the force of a spring

10

15

20

25

30

.erystalline precipitates were collected by filtration,

washed with water and dried to give 3.2 g of the title
compound.
Formulation Example 1

Preparation of tablets (per 1,000 tablets):

{R)-N-(1-ethyl-1H-hexahydroazepin-3-y1)-6-
mathoxy-i—methy1~1Hfbenzotriaone-5—

carboxamide (Compound 2) 5g
Lactose 80 g
Corn starch 30 g
‘Microcrystalline cellulose 25 g
Hydroxypropylcellulose 3 g
Light silicic anhydride 0.7 g
Magnesium stearate 1.3 g

The above components were mixed and granulated
in the conventional manner and tableted to give 1,000
tablets (145 mg / tablet).
Formulation Example 2

Preparation of capsules {(per 1,000 capsules):

{R)-N-(1-ethyl-1H-hexahydroazepin-3-yl1)-6-
methoxy—-1H-benzotriazole-5-carboxamide- 3/2

fumarate (Compound 7b) 10 g
Lactose 160 g
Corn starch 22 g
Hydroxypropylcellulose 3.5 ¢
Light silicic anhydride 1.8 g
Magnesium stearate 2.7 g

The above components were mixed and granulated
in the conventional manner and filled +into 1,000 cap-—

sules.



54 activates a | ever 55 to cause a |ink 56 abutting the |ever 55 to

rotate a winding neans 57 a specified anobunt in the directi on shown by
arrow C. Ref erence nuneral 58 indicates a tape travelling section
10 that acts as a surface on which the tape-like part retainer 1
travels, and 59 is a base section the bott surface of which IS
mounted on the el ectronics mounting machine. As shown in Fig. 15, the
tape travel | i nff oyausliadyi 038 Examnliee ase section -59 are each nounted
on the part supply appar 0 ¢ QBwkr: Its side. These conponents
58, 59, and 60, however, QQHMOQ of r'rate menbers, but may be
formed as an integral menber. According to this enbodi ment, the above
constitution serves to fQ@ﬁLﬁ-QHQQW%QILHﬁ4%%%§ﬂyﬁ¥6§£éd¥h-3—y1)—6-
5 methoxy-1H-benzotriazole-5-carboxamide+ 3/2
fumarate {(Compound 7b) 10 g
Lactose 960 g
"Hydroxypropylcellulose 256 g
Light silicic anhydride 5 ¢
10

The above components were mixed and formulated
into a powder preparation in-the conventional manner.
Formulation Example 4

Preparation of an injection (per 1,000
15 ampoules):

(R)-N-(1-ethyl-1H-hexahydroazepin~3-y1)-6-
methoxy-1H-benzotriazole-5-carboxamide» 3/2

fumarate (Compound 7b) 10 g
20 Sorbi tol 100 g
Water for injection q.8.

Total 2,000 ml

(R)-N-(1-ethyl-1H-hexahydroazepin-3-y1)-6-

25 methoxy-1H-benzotriazole-5-carboxamide+ 3/2 fumarate and
sorbitol were dissolved in a part of water for injec-
tion. To the solution the remainder of water for injec-
tion was added to give total amount. The above solution
was filtered by membrane filter (0.22 pum). The filtrate

30 was filled in 2 ml ampoules and sterilized at 121C for
20 minutes.

Industrial Applicability
As so far explained, the compounds of the
36 present invention which are represented by the formula
(I} and their pharmaceutically acceptable acid addition



space that enables the tape to be replaced fromthe side of 20 t he

appar at us. Fig. 16 is a plan view of an integral part near a
part renoval p05|t|on 62. An engagi ng pi ece cI05|ng menber 64

With a specified pair of gui de protrusions,63 arranged in par al | el

w th each other as shown in Fig. 19 is disp0sed 25 wthin a specified
range of the tape travelling section 58 i ncluding the part repoyval
posi tion. The.smdadsi exhiibdde concu raleadilng exseddrends aq;t e shiviEn a

manner that t h?é\t(gjg%%s troéé\ttre%\ﬁqlnl THQ'IO%HFIHW quhdn%'lafﬁﬂ *H&l*ﬁ @ﬁt@htmﬂe

travel ling sur tape travellin i on 58 e tape
gui de 50 al so BGocelsad ng HB§SG$NﬁoNeQmmsﬁaﬂ$(ﬂﬂﬁkﬁﬁtXMﬁﬂﬁttﬁ$§ﬁ§ﬁ°Eﬁ t he

tape are useful as gastrointestinal motility improving agents

5 for the treatments and prophylaxis of various functional
disorders of gastrointestinal tract, which are associat-.
ed with various diseases and their therapy. The inter-
mediates of the present'invention which are represented
by formula (II) are useful as synthetic intermediates

10 for the compounds of formula {(I) in which R2 is a hydro-
gen atom. Also the intermediates of the present inven-
tion which are represented by formula (IVa) are useful
as synthetic intermediates for the compounds of formula

{I) whose configuration is R.
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1. A B-methoxy-1H-benzotriazole~5-carboxamide
derivative which is represented by the formula (I)
below:
. (CHy),
,}xx CONH
N N ()
'lq CHy [1
R2 R

[in which R' stands for ethyl or

cyclopropylmethyl group,

R2 stands for hydrogen atom, methyl or ethyl

group,

nis 1, 2 or 3, and

the wavy 1ihe_(~ww) signifies that configura-

tion of the substituents on the carbon atom

bound to the N-atom in the amide moiety is RS,

R or S]
or its pharmaceutically acceptable acid addition salt.
2. The compound of the formula (I) as defined 1in

claim 1, in which R1 is ethyl group and R2 is hydrogen
atom or methyl group.

3. The compound according to claim 1 or 2, whose
configuration is R.

4, The compound as defined in c¢laim 1 or 2, whose
configuration is RS.

5. {R)-N-(1-ethyl-1H-hexahydroazepin-3-y1)-6-
methoxy—-1H-benzotriazole-5-carboxamide or pharmaceuti-
cally acceptable acid addition salt thereof.

6. ‘N-{1-ethyl-1H-hexahydroazepin-3-y1)-6-methoxy-
1H-benzotriazole-5-carboxamide or a pharmaceutically
acceptable acid addition salt thereof.

7. (R)-N—-{1-ethyl-1H-hexahydroazepin-3-yl1)}-6-
methoxy-1-methyl-1H-benzotriazole~5~-carboxamide or phar-

R ) O




THe operatlon durln Ioadln of the part retainer is descr!bed W th

reference to Figs. “nmwh%d The tape-1ike part N
drgmm out fromthe f 3 has its direction chani y ﬁASBEE
roller 42 so as to nately parallel wth the t;pe tr ﬁﬂg

seétion 58, and pressed by the tape guide 50 agai nst the tape f
travel ling surface 5 n art renoval sition 62. The gear o
the tape feedlﬂﬁﬁﬁy rﬂﬁﬁéﬁﬁ@ﬁl?lﬁ?kpféﬁg’?&ﬂ%ssa]t thef®9ﬁed in the
part retainer B. The d*ﬂNJGHHGthHNHH4HEkéﬁ&drdﬁé@bffk?mﬁfﬁeﬁ—ﬁ€€h§£€g .
| ever 47 a spe apQHp ection otate e interl ocke
tape feed mean etg'y sbpﬁerlﬁcf’i e'ba n% ‘f‘?’f'b‘?’f%‘b‘t‘i'%n"B aipRReBIcerdi ng
t he part tically acceptable acid addition salt thereof.

9. A pharmaceutical composition which comprises,

as the effective ingredient, a 6-methoxy-1H-

benzotriazole-5-carboxamide derivative represented by

the formula (I) below:

(CH,),
N CONH
/4
NHQ N ) (l)
A OCH,3 F’!’ _
R2

[in which R' stands for ethyl or

cyclopropylmethyl group,

R2 stands for hydrogen atom, methyl or ethyl

group,

nis 1, 2 or 3, and

the wavy line (~ww ) signifies that configura-

tion of the substituents on the carbon atom

bound to the N-atom in the amide moiety is RS,

R or S}
or its pharmaceutically acceptabie acid addition salt.
10. The pharmaceutical composition having ant{—
emetic activity and gastrointestinal motility enhancing
activity according to claim 9, which comprises, as the
effective ingredient, a 6-methoxy-iH-benzotriazole-5~
carboxamide derivative represented by the formula (I) or
its pharmaceutically acceptabie acid addition salt.
11. The pharmaceutical composition having anti-
emetic activity and gastrointestinal motility enhancing
activity according to claim 9, which comprises, as the
effective ingredient, (R)-N-(1-ethyl-1H-hexahydroazepin-
3-y1)-6-methoxy-1H-benzotriazol e-5-carboxamide or a

A




rétajnér 1 a speC|f|ed anDunt |rect|on D. At this point at_the

part renoval p03|t u5|ons 10 on the 15 r garHis WHERT ¢ipef BEEN
the part retainer e i nclined si des of tjhe guR CED
protrusions 63 and ve to the tape feed di+ectd g.open

t he' engagi ng piece 7 in order to enabre the retained part 27 to be
renmoved fromupward. After the part 27 has been renpved at the ?art
renoval posi t i-@hegmacautiqald yaqcerkat erac dhaddistion osahtt hhereo

groove-like tapg. — ravel ld MiorftARe a0 f UdBREbOPE U (RRYE ABCaREquel NG

section 58, and is remound around the reel’ 69. The w nding operation

of the windi ngemelie seivity Ak rrastrainfastinnd (Bpkit iy enhangprgation
of the tape feadtiRARS Hocd Pl td Wha i e W Scomp PH588, "B3NERET 1S

prevent ed fron‘?@ﬁ%é#&%IJ%JJ§%:§¥¥xH8R)—N (1-ethyl-1H-hexahydroazepin-
~y1)-6-methoxy-1-methy1-1H—benzotr1azole~5—carboxam1de

or a pharmaceutically acceptable acid addition salt
thereof. . _ )
13. A method for treating patients suffering from
such symptoms as anorexia, nausea, vomiting, abdominal
fullness, upper abdominal discomfort, abdominal péin and
heartburn caused by gastrointestinal dysfunction which
comprises administering to such patients an effective
amount of a 6—methoxy-1H—benzotriazoie-5—carboxgmide

derivative of the formula (I) below:

N
NN ?
, OCH, EY
R?
[in which R1 stands for ethyl or
cyclopropylmethyl group,
R2 stands for hydrogen atom, methyl or ethyl

group,
nis 1, 2 or 3, and
the wavy line {(~m ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
_ R or S}
or a pharmaceutically acceptable acid addition salt
thereof.
14. A method for treating patients suffering from
such symptoms as anorexia, nausea, vomiting, abdominal
fullness, upper abdominal discomfort, abdominal pain and

RA




%
di‘recti on by a one-way _ clutch, the tape |l i ke retainer 1 does not

begone | oose duri ng THE ShastHas B i be wound stably. As i —_—
r,eel 43, the windi n;m&msﬂ ' | presser section. PROHIS SHEET HAS BEEN
replace the part ret pe guideg50 is rotated uBBBILACED

around t he supporting point 49 to rel ease the
_heartburn caused by gastrointestinal dysfunction accord-

ing to claim 13, which comprises administering to such
patients an effective amount of (R)-N-(t-ethyl-1H-
hexahydroazepin-3-y1)-6-methoxy-1H-benzotriazole-5-
carboxamide or a pharmaceutically acceptable acid addi-
tion salt thereof as the effective ingredient. _
15. A method for treating patients suffering from
such symptoms as anorexia, nausea, vomiting, abdominal
fullness, upper abdominal discomfoét, abdominal pain and
heartburn caused by gastrointestinal dysfunction ac-—
cording to claim 13, which comprises administering to
such patients an effective amount of (R)-N~(1-ethyl-1H-
hexahydroazepin-3-y1)-6-methoxy-t-ethyl—-1H-
benzotriazole-5-carboxamide or a pharmaceutically ac-
ceptable acid addition salt thereof as the effective
ingredient.

16. Use of a 6-methoxy-1H-benzotriazole-5-
carboxamide derivative which is represented by the
formula (I) below:

<3ffz)n
/
h{ (1
N OCH,
RZ
[in which R' stands for ethyl or
cyclopropyimethyl group,

R2 stands for hydrogen atom, methyl or ethyl

group,
nis 1, 2 or 3, and
"the wavy line (sww ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or 8]

or its pharmaceutically acceptable acid addition salt,

RO
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21 engage eﬂ)art retainer 1 and the gear of the

tape feed nmeans 48. iner 1 is further noved in th

di rection shown by o becorrgél oose. The %B%SIHIER@&%@EEN
e rd

retainer 1 can then be reaned fromthe si

t he reader
and t he mnndl

of the appar at uBE

wthits connectlon bet ween the feed reel 43
geETe gpng patients suffering from such symptoms as

anorexia, nausea, vomiting, abdominal fullness, upper
abdominal discomfort, abdominal pain and heartburn
caused by gastrointestinal dysfunction.

17. Use according to claim 16 of (R)-N-(1-ethyl-
1H~heXahydroazepin—3—y1)—S*méthoxy-1H-benzotriaiole—s-
carboxamide or a pharmaceutically acceptable acid addi-
tion salt thereof, for treating patients suffering from
such symptoms as anorexia, nausea, vomiting, abdominal
fullness, upper abdominal discomfort, abdominal pain and
heartburn caused by gastrointestinal dysfunction.:

18. Use according to claim 16 of (R)-N-(1-ethyl-
1H-hexahydroazepin-3-y1)-6-methoxy-1-methyl ~1H- '
benzotriazole~-5-carboxamide or a pharmaceutically ac-
ceptable acid addition salt thereof, for treating pa-
tients suffering from such symptoms as anorexia, nausea,
vomiting, abdominal fullness, upper abdominal discom-
fort, abdominal pain and heartburn caused by gastroin-
testinal dysfunction. |

19. A process for preparing a 6-methoxy~1H-
benzotriazole-5-carboxamide derivative which is repre-
sented by the formula (I} below:

(C.HZ)n
N CONH )
N
\N N (1)
| ocH, . [
R2
[in which R' stands for ethyl or

cyclopropyimethyl group,
‘R? stands for hydrogen atom, methyl or ethyl
group,

nis 1, 2 or 3, and

the wavy 1ine (~»w ) signifies that configura-

tion of the substituents on the carbon atom

O




mei nt ai ned. Repl acenent .is thus easy. Al t hough this enbodi nent
has been shown |ﬁﬂm@hewﬁsﬁmmmwhwd with the formati on of the e-like
ts;afﬁe travel ling sp nl HI m’m@ enabling the part retainer
replaced fromthe he apparatyg this invention
to ‘t he gr oove- e space and only quires a space th
the part retainer 1 can travel to be provided on the tape travel i ng
surface, the t.ape guide Smpﬁﬁﬂtﬁprth%uNmHEBMBﬁm ke amidenwoipbysuppBBiing
point 49, and a gap to begpgové ped bet ween the tape guide 50 and the

tape travelling surface such that the part retainer 1 can be renoved"
t her ef rom or its |phageneewticahly aecemtabhe ne¢ idaprddibiepesal ted

di stance betweqimid dbmp il ¥ saétAfE ¥Re OomPSudd@PPeprb8Bnted by the
formula (III) below:

/N COOH‘ '
N _ OCH;,

P

{in which RZa stands for hydrogen, methyl,

ethyl or amino-protective group)
or its reactive derivative with the compound represented
by the formula (IV) below:

(CHy),
FeNenel (1v)
~N
&
[in which R! stands for ethyl or
cyclopropylmethyl,
nis 1, 2 or 3, and
the wavy 1ine (ww ) signifies that configura-
tion of the substituents on the carbon atqm
bound to the N-atom in the amide moiety is RS,
R or S]
and when a compound of formula (III) in which RZa is an
amino-protective group is used as one of the reactants,
converting the R & in the correspoﬁding product to
hydrogen atom by hydrolysis or hydrogenolysis of said
product, and if necessary converting the resulting
product to a pharmaceutically acceptable acid addition

salt thereof.

20. A process for preparing a 6-methoxy-1H-
benzotriazole-~5-carboxamide derivative which is repre-
I

R A



20 .50 and the t
part retainer i

of t he part
t%o a part

retaln
ret

il

25* engagi ng piece closing nenber 64.

aps 4 renoval operation is easy when t he
nding means 57 during repl acenent

his part supply apparatus[EEMSEHEEPHMB%ﬁEN
di fferent Eou5|ng pitch b¥ repuﬁg&ﬂggg

.sented by the formula (I) below:

ACH),
N CONH )
/4
N\:©: N ()
N~ OCH; b

[in which Rl stands for ethyl or
cyclopropylimethyl group,

R2 stands for hydrogen atom, methyl or-éthy1

group,

n is 1, 2 or 3, and

the wavy line (mww ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or $S]

or its pharmaceutically acceptable acid addition salt,

which comprises diazotizing the compound represented by
the formula (V) below:

CHz)n
H N CONH
(V)
HN OCH;,
| 1
Rz
[in which Rl stands for ethyl or

cyclopropyimethyl group,
R2 stands for hydrogen atom, methyl or ethyl

group,
‘nis 1, 2 or 3, and

the wavy 1ine (aww ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,

I
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22 SheetHasBeenReplaced CLAI VS 1 W
(1) conprising conn \mﬂﬂ\a\mmg units (2) for housi dl WSHEEI&A&B’E@N

parts (27), wherein ng unit 923 an engagi ng pijece (gppitAgaD '
stdbly stops at both a position at whiich it protrudes tloware—the—

o thdr aws, and Y CH CHPEORRSM b abeer thed cthor gbR hEingnagoduct to § ts
pharmaceutically acceptable acid addi tion salt.
21. A process for preparing a 6-methoxy-1H-
benzotriazole-5-carboxamide derivative which is repre-

sented by the formula (Ia) below:

CHz)n
JN CONH

N (1a)
N CH :
H OCH,8

[in which R' stands for ethyl or
cyclopropylmethyl,
nis 1, 2 or 3, and
the wavy line (awww ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or S}
or its pharmaceutically acceptable acid addition salt,
which comprises subjecting the compound represented by
the formula (II) below:

(CHy),
N CONH /]
N - (1)
\ . ~—N
N OCHj l
R3 R1

[in which R' stands for ethyl or
cyclopropyimethyl,

R3 stands for amino-protective group,

nis 1, 2 or 3, and

"the wavy line (ww ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,

R or 8]
to hydrolysis or hydrogenolysis, and if necessary con-

I




a speéffled anDunt or nDre of force, and wherein when 10 protruding toward

]

the dpening, thelhisnbes 7) prevents the part (27 -haoused in
: I i ng out . 2. THHBtSHEET HABBEEN

(1) according to

t-hé housi ng space
eithe2§of t he opposed sidemaEE§LAQEQ

(2& 2a) of the retaining 15 un|t (2) and érther end of the ‘engagrrag-ptece

(7) are connected together by a pair of |ink pieces (28a,28b) via a

sel f hinge (9).¥yerting the prodygiarto rikminharnaestieglly areeptablferein
ei t her of aldi& ggggqggﬁyégy%ﬂls (2a,2a) of the retaining unit (2) and
20 ei ther end of the engaging piece (7) are connected together by a

single |ink pi & (8) V,&i§1mgqhqmwnﬁy1§5nzotr1azo1e-5—carboxam1de
derivative which is represented by the formula (II)

betlow:
Hz)n
anﬂi _
IG (1
';' OCHj L,
R3
[in which R1 stands for ethyl or
cyciopropylmethyl,
R® stands for amino-protective group,
n is 1, 2 or 3, and
the wavy line {smww» ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or 8]
or its acid addition salt.
23. A 3-aminoazacycloalkane derivative which is

represented by the formula (IV) below:

(CHy),

N (1v)

LY
[in which R! stands for ethyl or
cyclopropylmethyl,
nis 1, 2 or 3, and
"the wavy line (W ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or S]

or its acid addition salt.

I
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4.7 A part retaipgrq.
paisr  of 1ink pieceg
eit her of the opp%ﬁﬂ
unit (2), with th

pi etes (28a, 28b).
wherein either
ei t her

end of a _curved supporting piece
of-2thhe opposdd (&)

end of the
I'nge- connect ed '

t t hgt—+s~tn
nt 25 sidewalls (Za?gg) fTi“’d%gﬁfiﬁg%Eﬁ?%N

rI i |tﬁ(;.})dclaiml wherein either

pi ece (7) #sposed in one jof thBE
5. A part retarner according To Caiml
29) is connected to

~ajaad dvea zaey ol kg deyivative woich

retaining unit i@repiresant@dd vY Wk Drmdid 1RO 9RGI NI

(CH,),

H ) -
N’ (1va)
Bt

{in which R! stands for ethyl or
cyclopropylmethyl, and
n is 1, 2 or 3)

or its acid addition salt.

25.

A (R)-3-amino-1H-hexahydroazepine derivative

which is represented by the formula (IVb) below:

HZN,,‘.

H
';l (I1Vb)
R‘l

(in which R' stands for ethyl or
cyclopropylmethyl)

or its acid addition salt.

A
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282 pi ece (7) disposed at the approximate center of the curved
supporting piece (29).
g 80
ABSTRACT

6-Met hoxy-1H-benzotriazole-5-carboxamide
derivatives which are represented by the formula (I)

below:
| (CHy),
N CONH
/4
N\N | (1)
\ OCH, A
R2
[in which R1 stands for ethyl or
cyclopropyimethyl group,
Rz stands for hydrogen atom, methyl or ethyl
group,

nis 1, 2 or 3, and

the wavy 1ine (ww) signifies that configura-

tion of the substituents on the carbon atom

bound to the N-atom in the amide moiety is

racemic (RS) or optically active (R or S)]
or their pharmaceutically acceptable acid addition
salts; processes for their preparation; pharmaceutical
composi tions containing a compound of formula (I) or its
pharmaceutically acceptable acid addition salt; and
novel intermediates. .

The compounds of the present invention possess
concurrently excellent antiemetic activity and gastroin-
testinal motility enhancing activity. They furthermore
exhibit less central nervous system (CNS) depressant
activity and, therefore, are used for treatments and
prophylaxis of functional disorders of gastrointestinal
tract associated with various diseases and therapeutical
treatments, as gastrointestinal motility enhancing

agent.



6. A part retainer ac&ording to Cdaim1l including a _ proiru5|0ﬁ6&$%ﬁgir
| ocat ed above or bel ow t he engagi ng piece 5 (7) for nmoving

pi ece (7) between the two positions through a guide grogwm
protrusion forned on the top surface of a guide rail (.% [
t he part retainer (1) travels. 7. A part ret
according to Claiml wherein the 10 engagi ng piece (7) is{d sp
or both ends of the retaining unit (2). 29 8.

according to Caim1l wherein the engagi ng piece (7) isf iLn_on
or nore corners of-5*%PP°Undraﬂeﬂxuﬁﬁyéngt(ég%pound 5)

(R)-1-ethyl-N- (1-ethyl-
y1)-6- ~methoxy-~1H- ~benzotriazole-

OCH3

CHZCH3

1H-hexahydroazepin~3~
5- —~carboxamide

CH20H3
10 Compound of Example 6 (Compound 6)

o : N-(1-ethy1-1H—hexahydroazepin-3-

TH-benzotriazole-5- y])~6~meth0xy-

carboxam1de

s N CONH
7/
N
\N
OCH
g 3 CH2CH3

Compound of Exampie 7 (Compound 7a)

20 N~
{R)=-N-(1~ ~ethyl~1H~ hexahydroazep1n-3-

TH~benzotriazoje-5- y1)-6-methoxy-

carboxamide

v . CO N H,I,’

25 . N\
N OCHj,

CHZCHa

(Cohpound 7b)
(R)-N-(1

~ethyl-1H-h
30 methoxy—1u exahydroazepin-3- -y1)~6-~

benzotr1azo]e—5~carboxam7de- 3/2 fumarate

Compound of Example 9 (Compound 9)
N-(1

—ethy1-1H-heptah dro i
methoxy-1H- . S

~3~y1)~6~
benzotriazole-s— )

carboxamide



15 9.

hol es (14) are disposed in one side of the retaining
connection direction while engaging protrusions (12) {¥yats mx
engage t he engagi ng hol es (14) are di sposed on the oq;"

retaining unit (2) in 20 the connection direction, and W
engagi ngly | ocki ng means (15) that en@%ges the circun

connect i ng

is provi déHP6R clemddtjagisdg protrusion (12).

A part retainer according to Caim1l MhEFEanEE«gEMgNEéﬁgﬁﬁo_

hole (14) to prevent the protrusion (12) f

for manufacturing part rg#an S 1. 2 Si ool din |
machine (21) to nold a retal nl%ng g" %HMIWALmd\/A%n fﬁ""g g%%? ni ng

unit to a posi smenmapufactured by Sumitomo Chemical AnaTys1s Center

5

10

15

20

30

35

Mobite phase : n-hexane-methylene chloride-
ethanol-trifluoroacetic acid (400 : 100 : 100 : 0.6)

Flow rate : 1.0 m1/min.

Temp.: 25%C

Detection : 230 nm.

From the starting material having R-configura-
tion, the above title compound having an optical purity
of 99% ee or higher was obtained by means of the high .
performance Ti&uid chromatography, not accompanied by
racemization. Furthermore, in the later appearing
Example 8, a compound of S-confighration having an
optical purity of 99% ee or higher was obtained from a
starting material of S-configuration without
racemization. These facts clearly indicate that the
configuration of the title compound obtained in this
Example is.R. )

{b) The product as obtained in above (a) was
treated with fumaric acid to be converted to the corre-
sponding fumarate, which was recrystallized form isopro-
pyl alcohol-methanol to provide 3/2 fumarate of the
title compound (Compound 7b), m.p. 131-133C .

{b') The product as obtained in above (a) was
treated with fumaric acid to be converted to the corre-
sponding fumarate, which waé recrystallized from isopro-~
pyl alcohol to provide 3/2 fumarate of the title com-
pound, m.p. 162-1637C .

(b") The product as obtained in above (a) was
treated with fumaric acid and converted to the corre-
sponding fumarate, which was recrystallized from etha=
nol-isopropyl alcohol to provide 3/2 fumarate+. 1/4
hydrate of the title compound, m.p. 166-168°C .

(c) The reaction using the compound of formu-.
la (III) in which R? is acetyl group (amino-protective



A

whi ch a previously nolded retaining unit has been placed, Eﬁﬂﬂﬁﬁﬁﬁﬂ@.

the connecting holes (14) in one side of one retaini pgelnlt (2) in the
connection direction the engagi ng 30 protrusions (12) ofE¥cis BN %ﬂfﬂﬁ‘
of the other retaining unit to connect the retainingj uprtSmar s
sequentially WO 97/ 11593 49
PCT/ JP96/ 02724 18 MAY 1998
- . . ' (CHZ)n )
N CONH /] . Q
/7 :
X v
S H . OCH3 R‘t .
Table 6
iy,
10 Exam~ {configu- mp. ("C) irecrystal-
ple ration R‘ n 6] lization
solvent
" 9 RS Et 2 1/4H,0 169-171 E
10 RS Et 3 200-202 "A-E |
s :; RS C”z"<3 1 amorphous
R h
CH{~<3 1 amorphous

Example 13 [a reaction by process (b)]

20 Preparation of (R)-N-(1-cyclopropylmethyl-1H-~
hexahydroazepin-B-y})-6-methoxy-1—methy1~1H-
benzotriazole-5-carboxamide (Compound 13):

’ Using the corresponding starting compound, an
_ aqueous solution of (R)-5-amino-N-{1-cyclopropylmethyl-
Nt 25 1H-hexahydroazepin-3-yl)-2-methoxy-4-methylamino-
benzamide was obtained through the reaction and treéting
in the manner similar to those of later-appearing Exam-
ple 13 and Referential Examples 1 and 4. This solution-
was treated and worked up in the manner similar to

30 ExampTe.1, and the resultant product was recrystallized

from toluene to provide the title compound, m.p. 127-
128°C . ' y




o

24 transferring the connected ret (RER g unrt%SHEEﬁ(Nﬂgﬂ%ﬁgwgﬁ&éﬁsEﬁ

corresponding to a single retaining unit E‘ Alpart retainer
manuf act uri ng nmet hod according to - g a méin gg%é the retaining unit
(2) is nolded at a 5 position at ‘whichjt Y gdpled:e (7) withdraws
fromthe openi ng of the part housinp nare (5). 12. A part
retai ner manufacturing nmethod according | %1 Claim11 pherein while the
part retainer (1) is being sequent i atty-+transfterred—after retaining

units (2) havshbiebnwas obtained in Jlater-appearing Referential Exam-

10

18

20

28

30

35

pie 9, 30 ml of SN hydrochloric acid and 70 ml of water
were added. To the solution then 1 ml of an aqueous
solution containing 0.29 g of sodium nitrite was added
under ice-cooling, followed by 30 minutes' stirring
under the same condition and an hour's stirring at room
temperature. The reaction mixture was basified with 48%
aqueous sodium hydroxide solution, and extracted with
chloroform. The extract was washed with saturated
agqueous sodium chloride solution, dried over anhydrous
magnesium sul fate, and the solvent was evaporated under
reduced pressure to provide an oily residue. The resi-
due was subjected to silica gel co1umn chromatography
wherein it was eluted and purified with chlioroform-
methanol (20 : 1). The resultant solid was recrystal-
1ized from diethyl ether to provide 1.1 g of the title
compound, m.p. 136~137C .
Example 17 (a2 reaction by process (a)]

Preparation of (R)-1-acetyl-N-(1-ethyl-1H—

hexahydroazepin—3-y1)—6~metﬁoxy—1H~

benzotriazole~5-carboxamide [a compound of

formula (IIb) in which R is acetyl group]:

To 31.56 g of 1-acetyl-6-methoxy-1H-
benzotriazole~5-carboxylic acid, 20.3 g of triethylamine
and 400 m} of ethyl acetate were added. To the solution
then 17.5 g of ethyl chloroformate was added dropwise at
-7 $0o ~10C , followed by two hours' stirring at -5§C to
-7C . Eighty (80) ml of ethyl acetate solution contain-—
ing 22.8 g of (R)-3-amino-1-ethyl-1H-hexahydroazepine
was added dropwise to the mixture which was subsequently
stirred for an hour, and then for 16 hours at room tem-
perature. The reaction mixture was washed successively
with water, and then with saturated aqueous sodium chlo-
ride solution and dried over anhydrous sodium sul fate.
The solvent was evaporated under reduced pressure, 36 g
of the title compound was obtained as a solid. m.p.
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10 connected, the engaging piece (7) is noved to the protruding

posiktion at which it protrudes toward the opening of the T
space (5). 13. A part supply apparatus conpri Si . PRI
apparatus body (60) that can be installed in and renoved fjrdm I5 an
automati c assenbly nmachine, a feed reel section (43) that ‘iﬁﬁ§%
at one end of the part supply apparatus body7¢60) ‘an arod§ '

tape-like part retainer is wound, a part renoval posi ienzzgg§;+s~——-
formed at the other end of the part sumleSapparatus éﬁg 'bndﬂaé

whi ch parts are renoved 20 fro the'ﬁﬁé ret I ner Qﬁ% 'mnnaln eel
- éﬁf

section (69) that- i's Jeshoxy ot HARP Har at us
body (60) alﬁkiréir»@ﬂidre\/\ﬁwmltﬂ He Q&rptrdsﬁrﬁjdﬁerbs( Whé sfamwmd( Bf t er
below: _
(CHy)y -
4N:]::::]::COlﬂl /] (1)
N N
i o

[in which R' stands for ethyl or
cyclopropyimethy! group,
R? stands for hydrogen atom, methy! or ethyl
group, _
n is 1, 2 or 3, and
the wavy line (»ww) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or 8],
its pharmaceutically acceptable acid addition sait, a
hydrate of the compound of the formula (i) or a hydrate
of its pharmaceutically acceptable acid addition salt.
2. The compound of the formula (l) as defined in
claim 1, in which R' is ethy! group and R? is hydrogen
atom or methy! group.
3. The compound according to claim 1 or 2, whose
configuration is R.
4, The compound as defined in claim 1 or 2, whose
configuration is RS.
5. (R) ~N-(1-ethy !|-1H-hexahydroazepin—-3-y1l) -6-
methoxy—1H—-benzotriazole—-5-carboxamide, pharmaceutically
acceptable acid addition salt thereof, a hydrate thereof
or a hydrate of a pharmaceutically acceptable acid
addition salt thereof.
8. N-(1-ethyl-1H-hexahydroazepin~3-y!) ~6—-methoxy-

M




parts have been renoved at the part remjvgl

(48) for noving the part retainer drawnjoyt froh125 shai

4! :
: pe feed nmeans

d feed r
section, (43) to a specified part renoval 18 oAyl 1998n | Z)E%ECQﬁﬁﬁ/\ﬁgﬁgﬂrt
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elimnating the pressure o fhe tape gui de (150) enables the 30

wher ei n

part retainer R
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acceptable acid addition salt thereof, a hydrate thereof
or a hydrate of a pharmaceutically acceptable acid
addition salt thereof.

7. (R) -N-(1—ethy!-1H-hexahydroazepin-3—-y!) -6~
methoxy—1-methy|—-1H-benzotriazole—-5—carboxamide, pharma-
ceutically acceptable acid addition salt thereof, a
hydrate thereof or a hydrate of a pharmaceutically
acceptable acid addition salt thereof.

8. N-(1-ethy!-1H-hexahydroazepin—3-y!|) -6-methoxy—
1-methy(-1H-benzotriazole—-5-carboxamide, a pharmaceuti-
cally acceptable acid addition salt thereof, a hydrate
thereof or a hydrate of a pharmaceutically acceptable
acid addition salt thereof. |

9. A pharmaceutical composition which comprises,
as the effective ingredient, a 6—methoxy-1H-
benzotriazole-5-carboxamide derivative represented by
the formula (1) below:

(CHgz)n
N CONH /]
7
N :I::I: N (1
N OCH; e

[in which R' stands for ethyl or
cyclopropyimethy! group,
R? stands for hydrogen atom, methyl or ethyl
group,
nis 1, 2 or 3, and
the wavy line (~w) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or §],
its pharmaceutically acceptable acid addition salt, a
hydrate of the compound of the formula (1) or a hydrate

—_—
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of its pharmaceutically acceptable acid addition salt.
10. The pharmaceutical composition having anti-
emetic activity and gastrointestinal motility enhancing
activity according to claim 9, which comprises, as the
effective ingredient. a 6-methoxy—1H~benzotriazole~5-
carboxamide derivative represented by the formula (1),
its pharmaceutically acceptable acid addition salt, a
hydrate of the compound of the formuia (i) or a hydrate
of its pharmaceutically acceptable acid addition salt.
11. The pharmaceutical composition having anti-
emetic activity and gastrointestinal motility enhancing
activity according to claim 9, which comprises, as the
effective ingredient, (R)-N-{1-ethy!—-1H~hexahydroazepin—
3-y 1) -6-methoxy-1H-benzotriazole—5-carboxamide, a phar-
maceutically acceptable acid addition salt thereof, a
hydrate thereof or a hydrate of a pharmaceutically
acceptable acid addition salt thereof.

12. The pharmaceutical composition having anti-
emetic activity and gastrointestinal motility enhancing
activity according to claim 9, which comprises, as the
effective ingredient, (R)—-N-{1-ethy!-1H-hexahydroazepin-
3-y1)-6-methoxy-1-methy!—-1H-benzotriazole-5-carboxamide,
a pharmaceutically acceptable acid addition salt there-—
of, a hydrate thereof or a hydrate of a pharmaceutically
acceptable acid addition saft thereof.

I

L



supported at the other end of the part supply apparatus body (60). 5
15. A part supply apparatus according to Caim13 wherein a

groove-like tape travelling space (61) laterally openedRERACEMBMT iSHEET
the tape to be replaced fromthe side of the apparatus is fornmed in

the part supply apparatus body (60). 10 16.  Almant,rsupmly ¢
apparatus according to Caim13 i ncl ddi ng a one-way clufﬂiﬁﬁggw- Y SHEET
enabl es the wi nding reel section (69) to rotate only ifn the w nding
di recti on. : 18 MAY 1998

13 Use of a 6-methoxy—1H-benzotriazole-5-
carboxamide derivative which is represented by the
formula (1) below:

(CHa)n

N j
ﬁf :]::::]:: N (1
N OCH,4 .é

R

[in which R' stands for ethyl or

cyclopropylimethy! group,

R? stands for hydrogen atom, methy! or ethyl

group,

nis 1, 2 o0r 3, and

the wavy line (~mw) signifies that configura-

tion of the substituents on the carbon atom

bound to the N-atom in the amide moiety is RS,

R or §],
its pharmaceutically acceptable acid addition salt, a
hydrate of the compound of the formula (1) or a hydrate
of its pharmaceutically acceptable acid addition salt,
for treating patients suffering from such symptoms as
anorexia, nausea, vomiting, abdominal fullness, upper
abdominal discomfort, abdominal pain and heartburn
caused by gastrointestinal dysfunction.

14 Use according to claim 13 of (R)-N-(1-ethyl-
1H-hexahydroazepin-3—-y!)-6-methoxy—1H-benzotriazole-5~-
carboxamide, a pharmaceutically acceptable acid addition
salt thereof, a hydrate thereof or a hydrate of a
pharmaceutically acceptable acid addition salt thereof,

AR
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for treating patients suffering from such symptoms as
anorexia, nausea, vomiting, abdominai fullness. upper
abdominal discomfort, abdominal pain and near-=burn
caused by gastrointestinal dysfunction._

15 Use according to claim 13 of (RY—-N-{1-ethyl-
1H-hexahydroazepin-3-y|)~6-methoxy—1-methy!-1H-
benzotriazole-5—-carboxamide, a pharmaceutically ac-
ceptable acid addition salt thereof, a hydrate thereof
or a hydrate of a pharmaceutically acceptablie acid
addition salt thereof, for treating patients suffering
from such symptoms as anorexia, nausea, vomiting,
abdominal fullness, upper abdominal discomfort,
abdominal pain and heartburn caused by gastrointestinal
dysfunction. '

16 A process for preparing a 6-methoxy—1H-
benzotriazole-5—carboxamide derivative which is repre-
sented by the formula (1) below:

(CHy),
CONH
,,N:©: j W
h{ N -
N OCH, b
R2

[in which R' stands for ethy! or
cyclopropyimethy! group,
R? stands for hydrogen atom, methy!l or ethyl
group,
nis 1, 2 or 3, and
the wavy line (w»ww ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or S]

or its pharmaceutically acceptable acid addition salt,

which comprises reacting the compound represented by the
_’_‘_‘____»—'—-—_’_—-—_—
formula (111) below:

LR
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4
N\
N OCH,

;[228

{in which R** stands for hydrogen, methy!,
ethy! or amino-protective group)
or its reactive derivative with the compound represented
by the formula ({V) below:

(CHz)n
H,N.
N (V)
b
[in which R' stands for ethy! or
cyclopropyimethy!,
nis 1 2 or 3, and
the wavy line () signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or 8]
and when a compound of formula (I{11) in which R?* is an
amino—protective group is used as one of the reactants,
converting the R2® in the corresponding product to
hydrogen atom by hydrolysis or hydrogenoclysis of said
product, and if necessary converting the resulting
product to a pharmaceutically acceptable acid addition
salt thereof.
17 A process for preparing a 6-methoxy~1H-
benzotriazole—-5-carboxamide derivative which is repre-
sented by the formula (1) below:

A RO
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R<

[in which R' stands for ethyl or
cyclopropylimethy!| group,
R? stands for hydrogen atom, methy! or ethy!
group,
nis 1, 2 or 3, and
the wavy line (www) signifies that configura-
tion of the substituents on the carbon atom
bound to the N—atom in the amide moiety is RS,
R or §]
or its pharmaceutically acceptable acid addition salt,
which comprises diazotizing the compound represented by
the formula (V) below:

| My .

HzN CONH /] W
0,
HN OCH,4 é*

he

[in which R' stands for ethyl or
cyclopropylmethy! group,
R? stands for hydrogen atom, methy! or ethyl
group,
nis 1, 2 or 3, and
the wavy line (»www ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or 8]

and if necessary converting the resulting product to its

pharmaceutical ly acceptable acid addition salt.
<

R
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18 A process for preparing a 6-methoxy—1H-

benzotriazole—-5-carboxamide derivative which is repre-
sented by the formula (la) below:

(CHg)q

;q CONH /J
4
N OCH, é,

[in which R' stands for ethyl or
cyclopropyimethyl,
nis 1, 2 or 3, and
the wavy line (~w) sgignifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or S]
or its pharmaceutically acceptable acid addition salt,
which comprises subjecting the -compound represented by
the formula (I[) below:

(CHy)q
N CONH /] (n
N/ N
N OCHj Ly

[in which R' stands for ethy! or
cyclopropylimethyl,
R® stands for amino—protective group,
nis 1, 2 or 3, and
the wavy line ( »w) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or S}
to hydrolysis or hydrogenolysis, and if necessary con-
verting the product to its pharmaceutically acceptable

tcid aition salt [
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19 A 6-methoxy—1H-benzotriazole—5-carboxamide
derivative which is represented by the formula {11I)
below:
(C H2) n
4§:]::::[:cx”“* /] (1)
N
\N N
i OCH, I
1
Rs R
[in which R' stands for ethyl or
cyclopropylimethyl,
R® stands for amino-protective group,
nis 1, 2 or 3, and _
the wavy line {»w)} signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or §]
or its acid addition salt.
20 A 3-aminoazacycloalkane derivative which is

represented by the formula (1V) below:

(CHg)s

Ha /] (1v)

N
e
[in which R' stands for ethyl or
cyclopropylimethyl,

n is 1, 2 or 3, and

the wavy line (~ww) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is RS,

R or S]
or its acid addition salt.
21 A (R)-3-aminoazacycloalkane derivative which

is represented by the formula (1Va) below:

L
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(CHZ)n
HZN,, |
*f;<i;~ /;] (fva)
N
A |

(in which R' stands for ethy! or
cyclopropylimethyl, and
nis1, 2 or 3)

or its acid addition salt.

22 A (R)-3—amino-TH—hexahydroazepine derivative

which is represented by the formula (1Vb) below:

M., (1Vb)
H

!
R

(in which R' stands for ethy! or

cyclopropyimethyt)

or its acid addition salt.
R —

A
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