DESCRI' PT | ON 6- METHOXY- 1H BENZ OTRI AZOLE- 5- CARBOXAM DE

DERI VATI VES, THEI R PRODUCTI ON PROCESSES AND 5 PHARVACEUTI CAL
COVPCSI TI ONS CONTAI NI NG THEM Technical Field Thi s

i nvention relates to novel 6-nethoxy-1H benzotri azol e- 5- car boxam de
derivatives which are char- 10 acterized bJ t heir concurrent possession of
excel | ent antienetic activity and gastrointestinal notility en-
hanci ng activity, and less central nePESGRIEYIONM ( CNS) depr essant
activity. Mrre particularly the invention relates to

6- met hoxy- 1H benzotri azol e- 5- car boxam de 15 derivatives whose nitrogen atom
in the amide noiety B-MENHOXY -4 HsBEYZOTRIAZ OhEt-5~ CARBOX AMIDE

L-substi tuted-azacycl o- perrdhfaVes. Y lrn@t & BrBbUCTION. PRocEBR AN 1 NG,

processes for their Ere aration, arnaceuti ca nposi t1 ons
HA Lo

contai ni ng hem and nov ASEHEACALeSOMPOSIT IONSC RONTAIN ING THEM

JP-A 104572/ 1990 has disclosed that the com pounds represented by the
followng formula [A] exhibit gastrointestinal nmotility enhancing
activity and afechBigadi fiiedd antienetic agent or gastrointestinal notility
enhanci ng agent: [erT] This invention relates to novel 6-methoxy-1H-

benzotriazole~-5-carboxamide derivatives which are char-

10 acterized by their concurrent possession of excellent
antiemetic activity and gastrointestdinal moti1ity-en—
hancing activity, and less central nervous system (CNS)
depressant activity. More particularly the invention
relates to 6-methoxy-1H-benzotriazole-5~carboxami de

15 derivatives whose nitrogen atom in the amide moiety
(-CONH-) is substituted with 1-substituted-azacyclo~-
atkan-3-yl group of 7-, 8- or 9-membered ring, processes
for their preparation, pharmaceutical compositions
containing them, and novel intermediates.

20 | |
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

25 wuseful as antiemetic agent or gastrointestinal motility

enhancing agent:

. (CHFY,
Ry CONH —X—{ )-ns
30 . . N) [A]
R R -

[in which R1 signifies lower alkyl, or option-
ally substituted aryl (lower) alkyl,

35 R2 signifies hydroxy, alkoxy, alkenyloxy,
cycloalkyloxy or substituted alkoxy (the



[Fn which Rlerr] signifies |ower alkyl, or option- ally

sqbstituted aryl (lower) alkyl, 35 Rl err] signifies hydroxy,

al ' koxy, al kenyl oxy, cycl oal kyl oxy or substituted al koxy (the

2 substituent bei ng hal ogen, hydroxy or oxo), Rl err]

signifies amno, disubstituted anino or 2 acyl am no,

Rlerr] signifies halogen, or Rerr] and R err] may togeth- 5 er

;orn1-N?7N:Nzr e b dsubﬁtﬂ{dﬁwﬂlgﬁﬁﬂdfHadenmﬂ(hknwaxyImmwnxqﬂkyl,
signifies single bon r lower_.a ene . . Y. signifi [

bond or a groupgexpress 819"’f1es)gm’qﬁﬂ-Qii%ﬁﬁﬁlﬁut?ﬂ,aﬁgﬁg Q%EE,SIHQIG

-SJerr] - or -NR[ err]acyldhmino, where R6 signifies |ower alkyl or

Py rone Yogetner with ARt S RIS add 018 Jn 18 i T ed G48R-
;ﬂe b;orgnfkthrfignifh&a-qaﬁ?ﬂﬂNH4Nﬁu+Nmich 15 _ nmay be present
vvhgﬂ Yis -NR err}: gp aﬁ;s:'%g"f@ ft)ioen%,hyrf’ﬁ%g?j} o 0|ngéj,eda1 ky](i i) when Y(= )s
-O, nis 1; (iii) when X digmifies single borsd nyt €l dwed v kyGHferr]- and n
50 Rl s an 207 nranies P AR W b b oLl
kyl ene]. by -CH,-, -0-, -S$-, -80-, -80,- or -NR; -,

10 where R6 signifies Tower alkyl or optionally

substituted aryl (lower) alkyl; or may form

ethylene together with R!'

n is 0 or 1, and

the broken line signifies a double bond which

15 may be present when Y is -CH2- and n is O,

provided: .

(i) when Y 1is —NRG- or a single bond, n is 0;

(ii) when Y is -O0—, n is 1; (iii) when Y is a

single bond or —CH2~ and n is O, R1 is an

20 optionally substituted aryl (Tower) alkyl; and

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

atkylenel.

Said JP-A-104572/1990, however, contains no
specific disclosure about the compounds of the present

25 4Jnvention which are represented by the later-appearing
formula (I) which concurrently possess 1H-benzotriazole
skelton and a nitrogen-containing 7-, 8- or 8-membered
aliphatic ring, in particular, their optically active
compounds and their pharmacological activities of opti-

30 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

35 and the methamphetamine-induced stereotyped behavior,

and hence are useful as CNS depressants, in particular,



Sai d JP- A- 104572/ 1990, however, contains no speci fic disclosure about
t he conpounds of the present 25 invention which are represented by the
Ldter-appearing formula (1) which concurrently possess 1H benzotriazole
skelton and a nitrogen-containing 7-, 8- or 9-nenbered al i phatic ring,
In particular, their optically active onpounds and their

phar macol ogi cal activities of opti- 30 <cally active conpounds.

. JP- A-83737/ 1999 dntttpseshbhdat dhwgsonpounds expressed by the
followi ng formula [B] exhibit potent activity of reducing the
condi ti oned avoi dance response, t ponor phi ne-i nduced st ereot yped
behavi or response 35 and t Q_Eihm? ne-i nduced stereotyped behavi or,
and hence are useful as CNS depressapts, \n particul ar,

3 as anti-psychotic drugs: [err (in which A-CO
signi fi es 49 am no-5-chl or o- 2- N nethoxybenioyIBIS-ethyI

sul fonyl - 2- met hoxy- 10 : benzoyllor 2- met hoxy- 4, g-azinidobenzoyl
group; B signifies allyl oB optionally substituted

benzyl group; and mis 1 or 2). Furthernore, JP-A-100473/1977

_diSC'OSES the conpoungs, eps EReALEE LY ghifiéer AULR 1 h6lsDeh¥ro-2-
methoxybenzoyl, 5-ethylsulfonyl-2-methoxy-
10 benzoyl or 2-methoxy-4,5-azimidobenzoyl group;
B signifies allyl or optionally substituted
benzy1 group; and m is 1 or 2).
Furthermore, JP-A-100473/1977 discloses the
compounds represented by the formula [C] below:

i5
CH
N _ CONH — Czlm
/7 : -
Nk
N R! N
H Az .
20 [Ccl

{in which R1 signifies a Tower alkoxy, R2

signi fies an optionally substituted benzyl,
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 later-appearing
30 formula (I) of the present invention. Moreover, their
pharmacoliggical 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-



15 [eir] (in which Rerr] signifies a | ower alkoxy,
Rlerr] signifies an optionally substituted benzyl,

and mis 1 or 2). In these conpounds represented by above
formu- 25 la [B] or [C], however, the ring bound to the am de noi ety
(-CONH) is 5- or 6-nenbered, and the rind?con- stituting nitrogen atom
IS substituted with allyl or benzyl group, and in those points differ
fromthe strudinal tmoei Toift ¥ henbhcomgiongn desc tiopi B estirec byen hiey | aa ed - Bgpeari ng

30 formula (1) of the present.invention. Nbreover, LI . bhagnmacol ogi ca
activity agai <R f“esr%‘Pf? 0 n{%o‘g"er ggr%%témenf%oa\é%%%hgg%)ﬂ ?ﬁ%‘x’)p?gsent
i nventi on. f unctionalOd it sxer dd rhero fh ek t volamtemt Gaghl br ac i\ [@hich

(di et hyl am no).et hyl  ]-2- net yhe ] [ e | L. N : am de;
- herok | ndde e ST s | FGhLCe "R, cerBRLOE) ERTRT.
activity ard dasiaimienes. as gastrointestinal motitity enhancing 4

tinal notility nci | Vi n Y, - ' b ed of
old for treat r‘?ﬁi‘fmts? 'an(fj] %roogt%%&x“iyis&g‘f %&&%#ntt?%?gﬁié%o? Ser(gggfgé )
gastroi ntesti reednt reactividy oferivedirforamsiots aderhmi ¢ Bar receptivseases and
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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~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, in par-
ticular, (R)-6-methoxy-tH-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 compieted.

30 An object of the present invention is to pro-
vide novel 6-methoxy-i1H-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



sant activity derived fromits dopam ne D2 receptor ant agoni stic
activity, which is a drawback for its clinical use. Acconpanying the

i ncreasing conplexity of 10 life in human society and popul ation of aging
peopl e, patients suffering fromsynptons associated with gas-

troi ntestinal dysfunctions also are increésing, and for their
treatnents devel opnent of a conpound or conpounds exhibiting | ess CNS
depressant acerocegseni fFerhavengribg seﬁdumnewuuwdsuxﬂA(ﬁurthﬁtenetic
activity and |1t n Ci V. ein
demand. 9§?éé?osur§hgfHﬁﬁ%gﬁﬁoggqg to ¥r%~q%% éﬁ?éﬁ%éedégkgtxten5|ve
i nvesti gati ongompesdibnandontai ndngeshddy complosmdst.ri dy cd i 5k candbxani  de
derivatives (o] he .ag d

substituted W@QESEQ Bgs?ﬁgu?éggg;SOBcﬁg-@b %’%Rkﬁ%ﬁﬁﬂ“ up(ﬁméﬁﬁ 8- or
9- menber eddridgesiwhpeh-are gsgﬁparfor making the compounds of the

(R) - 6- met hoxyy &#bﬁf-‘%ﬂ”'f‘ﬂ%@ QnﬁaBQRé"}mo% ecls % rg’s&lo
configuration Is concurrent osses excell'ent antie ic activity
and gastr0|ntb§@|iﬂventhaﬂ ﬁb@#ﬂﬂtyeenﬂan¢|ﬁ@ &boise vk idnieddrertheel ess
exhi bi t SUFRT B A0l Yali 7 ERS F6RTEAIAG cSkr(idpiontie present

I nvention is thus conple j ect of the present
invention is to pro- A°9?661ﬁ8vép the 1nvent1on, 6-methoxy-1H-

6- met hOXY’rd"HP@ﬁ‘Z@H‘i&ZQ’!@-—E eaPhe?samqs der 98t Vdd Y&h rddbridd gl ar,
(R) - 6- met hoxy- 1H benzo- triazo carboxam de derivatives havi'ng
R- confi gur a- the febhowime chioemwudar L&t | fhpdssebarmpeautdnaldm iagmtic 35

activity and gasta®i 818814 Naddi®ibhi 5X128Nane BBaFeraceut ildall domplot her
object of the jpvention is to provide

5 sitions containing them are provided:
15 (CHz)n
N< «_~CONH )
N N (h
N OCH, l
) R2 R
20

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

R2 stands for hydrogen atom, methyl or ethyl
group,
25 n is 1, 2 or 3, and

the wavy line (aww) signifies that configura-
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 R2

is hydrogen atom:



processes for preparing said conpounds. A further obj ect of the

invention is to provide pharnaceuti cal conpositions containing said
conpounds. A still another obj ect of the invention is to provide novel
intermedi - 5 ates which are useful for nmaging the conpounds of the

i nvention. These and ot her objects and advant ages of the invention
shoul d be clear to those skilled in the art u on reading the foll ow ng
descriptions... According to the in 6- met hoxy-1H 10
benzotri azol e- 5- car boxani de derlvatlves repre nted y the fol |l owi ng
formula (1), their pharnaceu}N tabl e aC|d ition salts
and pharnmaceuti cal conpo- Si contalnl n1are ided: [err]
R2R 20 [in whic s S s for ' yl

cycl opropylg met hyl group, 1 8t ands r hydrogen atom net hyl
or et hyl group, R% nis 1, or 3, and

the wavy line ([err]) signifies that configura- tion of the

substitutents on the car o.the N, at nlln t he
am de noiety is Ppp‘gﬁégén$c ft@ﬂd%rfggt Ea?&’"chrgéef I fa S)]. 30
The invention al so prOV|desumheammnpounmsand tbpruaentédnbyarbethelIomnng

formula (11) and their agé&g aﬁg%;*g@ §§|£§o¥3h¥gpmﬁ r? ﬁ as the

i nt er nedi at es for preparlng the conpounds n which R err]
i s hydrogetP at om The invention furthermore provxdes the inter-

mediates of the following formula (IV) and their acid
addition salts, which are useful for making the com-
pounds of formula (I) of the present +invention:

15 (CHa)n
H, )
N
R
20
[in which Rl, n and the wavy Tine are the same

as defined in formula (I1)],
in particular, the compounds of the following formula
(IvVa) and their acid addition salts, which are useful as
25 intermediates for making the compounds of formula (I)
whose configuration is R: '

(CHy),

30 H
N (1va)
e

{in which RI

35 formula (I)).

and n are the same as defined in



6 [err] [in which Rl err] stands for an am no-protective
group; and R err], n and the wavy line are the sane as defined
i_n-above fornmula (1)]. 10 The invention furthernore provides
the inter- medi ates of the followng formula (1V) and their acid
addition salts, which are useful for nakin6 the com pounds of fornmula
(I') of the present invention: [err] 20 [in which Rerr],
n and the wavy |ine are The shaemaceuticallyascdeptakliei acidradihtiop].

0, Bt o oA P OEPONRSobol Al OFLUERI AL B fuoTubpYokotnd el
conpounds of fexambbe (|jnorganbseacouféglitathenmigsr to human body,
such as hydrochloride, hydrobromide, hydroiodide, sul-

5 fate, phosphate, etc.; and organic acid salts harmiess
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-

10 drate or solvate, which are alsc included within the
scope of the present invention. More specifically, for
example, 1/4 hydrate, 1/2 hydrate, monohydrate, 3/2
fumarate+ 1/4 hydrate, 3/2 fumarate- 1/2 hydrate,
difumarate-. 1/2 hydrate, etc. may be named.

15 Acid addition salts of the intermediates of
the present invention as represented by formulae (II)
and (IV) or (IVa) include, for exampie, those pharmaceu-
tically acceptable acid addition salts as named above.
The compounds of formulae (II) and (IV) or (IVa) and

20 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 formu]a'(I) and their
acid addition salts are obtained in crystalline form,

256 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 6-methoxy-1H-benzotriazole moiety is

30 represented by the formula (I') or {(I") below:



[err] (in which Rerr] and n are the same as defined in 35

formula (1)). 7 The
phar maceutical ly acceptable acid addition salts of the conpounds of
formula (1) include, for exanpl e, inorganic acid salts harmess to
human body, such as hydr ochl ori de, hydrobrom de, hydroiodide, sul- 5
fate, phosphate, etc.; and organic acid salts harnl ess to human body
such as oxal at.e, n;ieate fumarate, |ac- tate nalate, citrate,
tartrate, benzoatepn ; CONIsat A pnat e, etc u m.&qgiml a
(1) and their ”@ciq tion salts may be p ifﬂ form of "hy- 10
drate or sol vate, LA e al so |ncluded—mrfh|n \e ope of the.
present invention. ™ Mre&’spe@CGHgal |y, for exaﬁ) e, M/ 4 0pHate, 1/2
hydrat e, nonohydrate, 3/2 fumarate[err] 1/4 hy ate, 3/2 fumarate[err]
1/ 2 hydratéi di fuma{B)ye[err] 1/2 drat e, . may Q ?a

Acid addition salts of the internedi a of ; the pr esen |nvent|on as
represented by fornmulae (I1) and (| (1Va) include, for exanple,

t hose phar naceu- tically acceptable acid addition salts as nanmed above.

The conpounds of fornulae (11) and (I\O or (k%ﬁ%*anglzo their aC|d addi tion

salts may be present in the fornlg

HN
\ 2
10 . N OCH,

(1)

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

(CHy),

N [D]
20 A1

(in which Ri, 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 R2 in formula {I) is a hydrogen atom,
will be represented by formulia (Ia), and their chemical
name also will be based on said structure.

2 in formula (I) is

30 Those compounds whose R
methyl or ethyl group do not exhibit such tautomerism as
above. ’

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

35 Specific examples of "alkyl groups" include methyl,

ethyl, propyl and isopropyl. Specific examples of



hydrate or solvate, which are also included in the scope of the present
i nventi on. When t he conpounds of formula (1) and their

acid addition salts are obtained in crystalline form 25 different kinds of
pol ynor phi sm may be present, which are also within the scope of the
present invention. The conpéhnds of formula (1) in which
Rerr] is hydrogen is considered to be present in the form of

tautomers in vhathexy netdung 1Hhbbudetme bhoxe, notkeyy i speoPexyrasént ed by

(1 oo oA PRI e grgp o gt "ower alkanoyt  © [err]
groups" are acetyl and propionyl, and those of "lower
alkoxycarbonyl groups"™ are methoxycarbonyl and

5 ethoxycarbonyl. As "optionally substituted benzyl",
those benzyl groups whose phenyl moiety is optionally
substituted with one or two of above-mentioned halogen
atoms, C, -C, alkyl groups and Cy{-C; 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, Ci-—c3 alkyl groups, C1-—C3 atkoxy
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,
trifluoroacetyl, lower alkoxycarbonyl, optionally sub-
stituted benzyl and optionally substi tuted

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-(t-ethyl-1H-hexahydroazepin-3-y1)-6-met hoxy-
iH-benzotriazole-5-carboxamide,

{R})-N-(1-ethyT1-tH-hexahydroazepin-3-y1)~-6-
methoxy-1H-benzotriazole—-5~carboxamide,

35 N-(1-ethyl-1H-hexahydroazepin-3-y1)~6-met hoxy-
1-methyl1-1H-benzotriazolie-5-carboxami de,



15 ) bel ow: (CH2)n [err] (in
which Rlerr], n and the wavy line are the sane as previously
defined)] . These tautonmers are also included within the scope of 25 the
present invention. The structure of the conpounds of the
pr esent I nvention, whose R err] in forﬂﬂla (I') is a hydrogen atom
W ll be represented by formula (la), and their chem cal nanme al so wll
?e based on said struct R~ MHI1—ethy1 1HH s oahpermelsi wibsel RB+n formul a
1) is met h or.__et q, &1 xhi sm as a
bove. my t '{%} rﬁg"y jajt'l oger{"zo s’ auzgoe ({]#Mé)ecﬂs cation
si?Eiries fluori ne, chldmyﬂa dﬁhmhﬁﬂr&mhethyhﬁﬂﬂfﬁbx&hxﬂméaz&n»&nﬁﬁes of
"al kyl groups” .iyngd | /I opy| Yelelt pyl. Specific
exanpl es of 'l) (a “‘deeﬂmgé{] {H benr%%ﬁé‘azlﬁ {%e e %xy, %t hoxy, Br opoxy
and i SOfr opoxy. SpecN-fGie—@haﬁp—l ﬁ'b-hﬁp tdhoubroad deinmoyd-y 1 )-gﬁvoups" are

et hoxycar bondle Sy SRR rgn < e arn PR D CUo%: | Pited benzyi ”.
t hose benzyl groups mho@b(ﬁhaﬂhyhﬂﬁﬂﬁhpntahxﬁnqntﬂdun-3—v1)—6*
methoxy-1-methyl-1H-benzotriazole-5-carboxamide,
N-{i1-ethyl-1H-octahydroazonin-3-y1)-6-met hoxy-
10 1H-benzotriazole-5~carboxamide,
{R)-N-(1-cyclopropyimethyl-tH-hexahydroazepin-
3-y1)-6-methoxy~-1H-benzotriazole~-5-carboxamide, and
(R)-N-(1-cyclopropyimethyl-tH-hexahydroazepin-
3-y1)-6-methoxy-1i-methyl-1H-benzotriazole-5~carboxamide.
15 - In particular, the compounds of formula (I} in
which R1 is ethyl and R2 is hydrogen or methyl are more
preferably used. '
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 Tatter, 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-
ticularly preferred are the following and their pharma-
30 ceutically acceptable acid addition salts:
(R)-N-{1-ethyl-1tH-hexahydroazepin-3-yl1)-6-
methoxy—-1H-benzotriazole-5-carboxamide (later identified
as Compound 7), and
{R)-N-(1-ethyl-1H~-hexahydroazepin-3~y1)-6-
35 methoxy-t1-methyl-iH-benzotriazole-5~carboxamide (later

identified as Compound 2)



substituted with one or two of above-nentioned hal ogen at ons,
Clerr]-Clerr] alkyl groups and Clerr]-Clerr] al koxy groups are
preferred, specific exanples including benzyl, 2-, 3- or 10

4-chl or obenzyl, 3-bronobenzyl, 4-f|uorobep%yl, 2,4- or
3, 4-di chl orobenzyl , 4-nethyl benzyl, 2-, 3- or 4- met hoxybenzyl , etc.
"Optionally substituted benzyl oxycar bonyl " are those whose phenyl

noiety is  .-optional |l yis@dstiitigmedanithe drevsrously ot iabedecon- 15

tioned hal ogepcabhess, tHeed11Ewaild RInpduriPUdfd {hé Flp MhBhid edbkoxy
groups, nitro %bﬁup, etc, specific exanples includin

. ] g .
benzyl oxycar b§RJI'Y 2cafrdrdien AR iskpddiddan salts may be given as

bromobenzyl ox¥eacaFiN exdnrb1@sC Y O Y RS &P Wompound®dincluded
4- et hoxyb nz§L x¥car onyl. "Am no-praotective 20 group” signifies such
prot ective gr d%g Whi PLeseet Invantdionst ed upon hydrolysis or

hydr ogenol ysi s, exanpl egR)-N-qf1-eingh —1HCIHed vt 20z e -2 gt L guer

al kanoyl , trifluoroacetyl, | ower alkoxycarbony] , optionally sub-
stituted benz?thﬁﬁyﬁﬂﬁr§ﬁ£49fQ&ﬁiﬂﬁQHﬁﬁﬁfQE?XQﬂﬁﬁﬁﬂoxycarbonyl gr oups
benzyl and acetyl bei ng(R)eN-{1-Ramhyi1cylHuddt awefrydehin-3-y1)-6- As

preferred exanples_ of .the conpoynds .of the resent invention which are
repr esent ed b@BFﬁPHMrah(sfPZgQ"@ﬁ@‘ﬁaﬁﬁﬁﬁﬁﬁf&éﬁﬁﬁkwms and their

phar maceutocal |y 30 acqept-nbl(a-atihg1adei-heptadnidrod®oc e B wEN- 6-
Eiéééﬁ;g{i;i;%pgﬁg?&gﬁ%%%2%&3é%HX%LBngﬁ%g%%%E~5~carboxamide, and

(R) - N-(1-ethyl -1H hexahy&)eNz€p-athyl-1H6-0octahydroazonin-3-y1)-6-~

met hoxy- 1H-be [ azal e- 5-car baxani de,. 35 e P

N-( 1- et hyl -1&%2&%&%?0@?2&"2- ggyl NEOtIiRER,) e-9-carboxamide.

1- met hyl - 1H benzot ri azolTéeScompbandsi d¢, the present invention can be

10 15 prepa(—@f. N'fg;‘_ %&Q}(xlp_i %':l' Qﬁ@%b} (gr ({%%er%'onﬁsévyilr?g_ 6;5rocesses.

Process (a)

The compounds of formula (I) can be prepared
by reacting the compounds represented by formula (III)

below:
20
N COOH
.
lil OCH,
;vm
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 . N CHQn
- H . (1v)
\
35 {in which R‘, n and the wavy l1ine are the same

as defined in formula (I}].



met hoxy- 1- met hyl - 1H benzotri azol e- 5- car boxam de,
(R -1-ethyl -N-(1-ethyl -1H hexahydr oazepi n- 3-
yl) - 6-net hoxy- 1H benzotri azol e- 5- car boxam de, 5

N- (1- et hyl - 1H hept ahydr oazoci n-3-yl ) - 6- met hoxy- 1H benzotri
azol e- 5- car boxam de, N—(l-eﬂﬁyl-1H—heptahydroazoci n- 3-yl
) - 6- nmet hoxy- 1- net hyl - 1H benzotsi azol e- 5- car boxam de,

N (1- et hyl - 1HWeemhytn oblxbsi cage y| R a-6';mefdrlrma\ﬁalOIII) is an amino-

1H benzotri azol| e-5- carboxam. de, .
(RN (1 cycl Qb aRyT ROVR, Y AF ol (fB551q7 product shoutd further be
3-yl) - 6- net hoxgulijedeedoto i bydtel s tardoxbyd degeamtlysis to convert R

(R -N-(1-cyclq | - hexah a I 0=

81 ) 6ot nosd IIAATRY Aok EB YSEBTERR Sompound, gt Fermita (D). |
particul ar,5the conmpoundbhefréastidom ¢f)compoundmieh fpemw]ai EIBIhyl and
Rl err] is hydr t hyl r f ' . In
respect of thggggﬂffgﬂggtggnfg{ %gg 58%2 bak g%ﬁﬁ%ﬁfgfﬁg%rﬁﬂ|§?2?) i n which
the confi guratkmewnfamidablosubsaétiemts on the carbon atom bound to the
N-atom in the am de Rl Yed Sof HEALEI {8e PIvARELEE! Y BEhDYENEE)

are preferred, in particular, the latter, are nore pre- erred.

In respect of afiefermelal ObIkhntneluwde lowemnadkybueskery bintey alig., s-
or 9-nenb d [l | - . rings s | r p rred,
o Mthe 161 AEE0y1 RLELY; acti UEIPREEEer 0914 aPRYYFEHEE BAgDaE LS

O the above- reatiderd( tobpountisa . taese phloride) t[whenraycopeeundeafare
the fol I owi ng Egfnd g gxphﬁrm-wﬁ%ﬁekﬁﬂ CR4 | iy @F6EPh abL on ask dugddl ti on

sal ts: . (R -h%ﬁl-eth | - 1H- hexal droazepln-BQXI }-6- .

met hoxy- 1H berfotd i anbydripesrandkane té hahides yemt exsbudedl . asSe8Rpband
7), and ic exampf&g'@*(éc€¥0¥|ééfbpgxﬁ@%ﬂﬁ&?zfphFt?oﬂh%n§1_35

met hoxy- 1- met hyl - 1H benzotri azol e- 5- car boxam de (I ater i dentified as
Compound 2)5 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 chioro-
formate; those mixed with aryl chloroformates such as
25 phenyl chloroformate; and those mixed with alkanocic
acids such as isovaleric acid and pivalic acid.
As amino-protective groups which may serve as
RZa

hydrolysis or hydrogenolysis can be used, examples of

, such protective groups which can be eliminated upon

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

When the compounds per se of formula (III) are

35 used, the reaction can be carried out in the presence of
a condensing agent, such as N,N'-dicyclohexylcarbo-



In addition to the previously listed com pounds, the follow ng
conpounds and their pharnmaceuti - cally acceptable acid addition salts
may be given as speci fic exanples of other preferred conpounds included
5 within the present invention:

(R) - N- (1- et hyl - 1H hept ahydr oazoci n- 3-yl ) 18-

nmet hoxy- 1H benzotri azol e- 5- car boxam de,

(R) - N- ( 1- et hyld-isiiats atydridarlodn(3-dime i aminors orl) 168 HRadbinide

azol e-5- carbo . \
(R -N-(1-ethyl a\}q-ﬂﬁ‘"eplgtghycﬁ oazoNC| nc%rbcir)\ﬂdﬂmdazo'le, NN~
met hoxy- 1- met loyd rhigmbledizia ¢ igyioricdd 6. ch@ﬂmﬁwbwl -2~e thoxy-1,2-

(R -N-(1-et hy|¢fﬂ¢;ﬁ%ﬂ\ N 8L, %‘{pﬂbr?ﬂéﬁh&s;ﬁﬁorylazwe and propane-

met hoxy-| -meth enzotriazol e car boxam d
conpounds & t#f@%ﬂ@'em amiwshtidm. cdfh e Nl prainy tehexpleaskadi Bridar ough

the foll ow ng proCessHs-3- (SPJ i nopr py'l) carbthﬂnWﬂ&—Of
formula (1) can be prepared y reacting t e conpoun s represented by
formula (111) ¢hto e oi# uged as the condens1nqeq9?n ; gé?oxy—

(in which R erdcsififfad O 1l Cgefbed®d flazote, 3—hydroxyﬁihﬂl3—0r an

am no- protectlve group) t hei reactive derivatives, th the

conpounds remﬁ?"ZOtrtﬁ%ﬂ&ﬂﬂ@ﬁﬂ)?ﬁﬂﬁﬂeNTWXHrQ%NTﬁV“°'@RF“e“eVﬁ

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

The reaction of such compounds of formula

(III) 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 inciude: 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 chioroform; alcohols such
as ethanol and isopropyl alcohol; ethyl acetate, ace-
tone, acetonitrile, dimethylformamide, dimethylsulfox-
ide, ethylene 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
pase 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 200C , preferably



35 ‘ [in which Rlerr], n and the wavy line are the sane

as defined in formula (I)]. 12

\Wen, in this case, Rerr] in forrmula (I1l) is an am no- protective
group, the reaction product should further be subj ected to hydrolysis or
hydr ogenol ysis to convert R err] to hya?ogen atom to formthe conmpound
of formula (1). 5 The reaction of conpounds of fornmula (I11)
with those of. ffremmabout VA1 Ban twe ghardtordt iC by wel | known ani dati on
reaction. f re [ I Vet . Of 0 S

of formula (I11) incl udgﬁf%g‘mngroﬁo%quse&Cftergoq. | ﬁ‘t"’ler(%taﬁl ]?/’ZS’ rgow'?rﬁﬁyggst er),
active est ers;isagind amrinochp e cidveacinbup, ehad i ddowemtalkanownl, acid

chl oride) [whgn.. f rgyﬂ ' | ,S hydrogen
atomis used, qrhehg@i 3 anq'hy)ﬁlr’i c?eosw‘;ar(r)l ac@‘c?%daﬁocﬁgg \égrveqe}gﬁﬁﬁdéeid]* Speci f -
iC texawl e$ gfsllé?@tﬁi\k?lt@si_ @r@zﬂcﬂmrmmﬂpmweq@%tmth com-

pent achl or op S : X i :

N- hydr oxyphf[ th’?"lr'ﬁ le 02{5 f@%@%gﬁvﬁﬁn@o@ d&mﬁorul 'g‘géo'lecref eg?rg?lf]a (1

8- hydr oxyqui ndin mdiedt &, i3 Hjer orres ponsharg prestesting group, the

2- hydr oxy- 4, 5-,di f gggp qﬁgﬁr | GV wd pC acid
anhydri de or %q-lfg%lccatcs? O)Hzfnhy rioc}g%}rde fuosgffz%s_pemﬁ%djg%%%rg&%? t he
latter i nelogmdsy afhder miheed W tin arhdah dhi dieofhdragen suchhes

ethyl chl qgof Wf@%@,ﬂﬁdéﬁ%&ﬂi&h'ﬁmfﬂg r@ém&&;%& by CReGRE théd aral kyl

chl or of ormat es "such "as be chl oro- formate; those mxed wth aryl
chl or of or mat e& noWeh PRS 3% .pH@y e xamrdreof dhirran tagddi ng ot meeduek t h

al kanoi ¢ FGILdS WAl 8% 1S WA Bie et d RideH I&cFid or basic
conditions. As the solivent, for example, alcohols such
as methanol, ethanol, isopropyl alcohol or the 1ike,

15 dioxane, water, or their Tiquid mixtures may be used.
Specific examples of the acid to create an acidic condi-
tion include mineral acids such as hydroéh1oric, 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 R2a 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

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

When a compound of formula (III) in which R*®
is, among the named exampies 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 example, by

reacting the product with hydrogen in a suitable solvent



AS am no-protective groups which may serve as Rlerr], such

protective

groups which can be elimnated upon hydr ol ysi s or hydrogenol ysis can be
used, exanples of 30 which including | ower al kanoyl, trifluoroacetyl, |ower
al koxycarbonyl, optionally substituted benzyl and op- tionally
substituted benzyl oxycarbonyl, acetyl beiﬁa particularly preferred.

When t he conpounds per se of fornmula (I11) are 35 used,

carried out iﬁniﬁhqnnnﬂaﬁnreﬁof a ¢atohylenss woh agenpal bad humso

N, N -

dlcyclohe

d| I mde, 1- etch cg‘r b%ad"eﬁet'h"fkel ’noep’T" pyI%s %\h%o‘ﬁslﬁﬁ'%lesow ?/é

NN - car bonyl dla'imqmzicﬂ esudty Nts me t heardionyt dé Shaee hi necelti ¢ acid,

and propane- SspEIs D ¥OECatara (it N IRRE ot T o B DRERULRIR
or 1-ethyl 8- (cardlbeetmtam Adp opedgt icen btghmmwrhqdm) normghlwride is

used as the c uc
1- hydroxybenzot ri azoI e, ‘ﬁ%&{? cﬂ#(;t(é;y (238%0“ O%enﬁ%ﬁ%z g,»{'::%l-i)
N- hydr oxy- 5- noreasrtri@me-izs 3>ar1r0eau craribonydmw degrmal t ;e ¢1 weathey beeadded to

the reaction ;gxture

The reaction of such conp

formul a (Ilﬂ) or their reactive derivatives with conpoun

formul a (IV) i s conduct &pmpounsts jof Foywkant(IokI) nin ehish Bbs
sol vent. 4gseflly Shle rP'HrS aﬁh%ﬂa&%ﬁéﬁﬂ% gréf e@ié‘s@eﬁcﬁpk&'

ki nd of startlng conp

| ude:” aromati c hyd

the reaction can be

n-—
f ochl ori de,

?9?9%56‘2' de

dirm

The

ounds of
of
ehee of

h8gi1to the
rocar bons

such as ben- 9rogdne trt1cﬂ1u{=,qré>aamt»ay|aarr@petm%r sutkoxycareemyl erewp,
tetrahydrof ur g} gt R9ane s B 0PN S %&wﬂrp&wwnﬁo@ﬁ §HGlp 3Sa Bt hyl ene

chl oride and chloroforn1 al cohol s such as et hanol and isopro

et hyl

acet at e thedd- reactive derivatives can be prepared throug

Ryl al cohol ;

process described in, e.g., JP-A-80858/1976 (U. S.

15 Patent 4,039,672) or processes analogous thereto.
The compounds of formula (III) in which

methyl, ethyl or amino-protective group {optional
substituted benzyl group) can be prepared by a pr
using 4-chloro-2-me thoxy-5-nitrobenzoic acid as t

20 starting material, comprising converting it to a
sponding, adequate amide body using a suitablie am
such as propylamine according to the later-appear

RZ? s
Ty
ocess
he
corre—
ine

ing

step 1 in scheme 4, introducing methyl, ethyl or option-

25

30

ally substituted benzyl group at R2 position and reduc-
ing the formed product according to the later-appearing
steps 2 and 3 in scheme 4, preparing therefrom a corre-
sponding 6-me thoxy-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.



tone, acetonitrile, dinethylformmde, dinethylsulfox- i de, ethyl ene

glycol, and water. These solvents may be used each singly or as a

m xture of nore than one kind 25 of solvent. This reaction is carried out
in the pres- ence of a base, if requir gg speci fic exanples of the
base including al kali hydroxide such as sd I um hydr oxi de and pot assi um
hydr oxi de; al kali carbonate such as sodi um carbonat e and potassi um
carbonat e; alkali bicarbonate 30 such ascissmd um bi carbonate and potassi um
bi car bonat e; and organi ¢ base such-as triethylanm ne; tributylanine,

di i sopropyl et hyl am ne and N-met hyl nor phol i ne. An excess anount of a

al so function
5lf n the ki ng of t et
s ] ma't!' Oferr}C togab

conpound of formula (1V)
tmmmaunedﬁfmﬁﬁe
etc., but normal -
preferably5

di ng
rang

-10[err]C to about 15 errgcz step 1 cdﬁﬁﬁhﬁhs of fornuNa‘
(') in which Rerr] is-an am no-protective'group, e.g., |ower H

al kanoyl , trifluorgggptyl, | ower al koxy onyl or optiond(sh
substituted benzyl oxycarbonyl, are reacted w com pounds fornula
(1V) to form compounds of fornula ' in which R er s the
correspondi ng protec |ve ' ¢-can bg ol yzed to be
converted1igo the coft— gt ‘ n( | |Hh : Fr] is

hydrogen. The 10 hydrol'yzing reac the net hod

known per se, for @f&ﬁp e, by contacfingsttke groduct Mth water in a
sui tabl e sol vent under acidic or bad condi ti ons. AsFﬂhe solvent, for
exanpl e, al cohol s such as anol , ethanol, isoplgp al cohol or the

| i ke, 15 di oxane, water, or theVf/liquid m xtures may used. Specific
exanpl es of the acid to create an acidic condi -

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 line 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 normaliy
ranges from about ~10C to about 150°C , preferably from
about 0°C to about 100C . As the R and S isomers of
formula (A) which are the starting compounds, commercial

30 optically active compounds may be used, or commercial

racemic compound ﬁay be optically resolved, for example,
by the method as described in J. Org. Chem., 44, 4841-
4847 (1979), or prepared from optically 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



tion include mneral acids such as hydrochloric, hydro- brom c and

sul furic acids; organic acids such as formc, acetic, propionic and
oxalic acids; and silica gel. 20 Wen a conpound of formula (I11) in which
Rlerr] is an acetyl group is used, use_of silica gel readily elim-
nates the acetyl group to convert the R2 b hydr ogen atom Specific
exanpl es of bases to create a basic condi tion include al kali hydroxide
such as sodi umedrl I guot.assi um hydroxi de; and al kali carbonate such as

sodi um or Jpot assi um carbonate. The reaction tenperature is

normal ly in tﬁglﬁhzée of from about 20[err]C to about 100[err]C

When a conpound of formilhe (ddmpoundarufchfdmrrd (C) ¢an leopcepseedaned
exanpl es of amino-protective 0 ' I S ' zyl or
benzyl oxycar borp |""’%°‘§‘r utphel g:ro?ngagoi{néi} vﬁa‘{thog“(':lgfrf%otdn)' :)J‘?éi‘j(‘)é %F@e?ﬁ}) to
form a Scormpaimidieofsufady g ai(iigobutwid oimiRjun riydesidée thihbemond-

o nyar ogen. * Prarmtm, MAUKELC Sl e ey FB 0 aFBRYEY O por

se, for exanplhydride or ridectliike t hSpeaidiica exanphgziroticusefuh seltabl e

sol vent . | sence of a
ude, f ie, . G{erRy gsen

cat al yst suchszsntpsaﬂlnac |uudn?+ on-or excaz;nrpgoen, e&ahnee';/éﬁsllfcitélé,@e‘?c. ',HA)\’FS t he useful

sol vent, aleddteot s brahagl nedfiuranl ekc ot rematiehydroeatbons ggehlane,

t et rahydr gfqur AR O j | i d Jm r €
reaction ?gurrp%&at ure |nseo’norJrr‘§an’ cggc\c,iﬁ,t hﬁ&a@gn%eﬁ%%fr%ﬁgg%ﬁg%serr] C
to about 80[ emstjad asTHwethy lenegchimriide caahlerptarmureiks - nofhml rerc-

Shevated presiiq; t¥iferature is variaiURRIPERIH g TG MG k{dd)ofn which
Rlerr] is 10 hydrogen or an am no-protective group (Il ower alkanogl ¢
ou

group, trifl usrssstagtalglhogyideonathidiechdy R oemY granges from a
-10C to about 100°C , 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 formula,

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; lower
alkyisulfonyloxy groups such as methanesulfonyloxy; 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, dimethylsulfoxide, and their
Tiquid mixtures. Specific examples of useful base are
same as those named in respect of above process (a).
When X in the R‘—introducing agent (Rt-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-



or optionally substituted benzyl oxycarbonyl group) and their reactive
derivatives can be prepared through the process described in, e.g.,

JP- A-80858/ 1976 (U. S. 15 Patent 4,039,672) or processes anal ogous thereto.
The conpounds of formula (I111) in which IS met hyl , ethyl or

am no- protective group (optionally subStituted benzyl group) can be
prepared by a process usi ng_4-chl oro- 2- net hoxy- 5- n|troben20|c acid as

the 20 startidgenarerihg k"dbq'rmﬁ R nlorrdira i gy ade b Ysedy rebile
sponding, adeqig Yy it Qe Ak SEJETTE U oyt 2060 aSprer-

propyl am ne ac to the at er - appear i ng step 1 in scheme 4,
i ntroduci ng metanly eﬁm aRowht8Qh- to akayly KRGtituted benzyl group at
Rl err] p05|t|@Qéyux,reduc- 25 |ng t he forned product according to the

| at er - appeari ng—steps 2 and 3 in schene 4 eparln therefron1a corre-
spondi ng 63ret hoxy- 1H beH¥otieastsian R bk 4 1c%r'i“?/ mally ¢8GE18¢ the

met hod (b) as #{ASG t@%dﬂt@cﬂe W\Fémﬂl in Wé‘rﬂé@éﬁ%t@ﬁ Prepdnerain 1he

manner known per, se. I C exa of 10r0 ducti OP
rocesses of aeid iy SRtk tad (A AV A o 5T HERE. SufPuric

Those conpoungsidf, fo¥ NEHer 11RO, | IBPEYCHI & exdmples C@fl &@eﬁﬁﬁp@bwenior
exanpl e; by the met hod as il us- trated by schene 8 ! vs such
Scheme 1 [erprclude a]cohols such as methanol, ethanol; eth s

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 1ﬁO°C .

15 Compounds of formula (IV') can also be pre-
pared when the order of step 2 reductive reaction and
step 3 Rl—introducing reactfon in above scheme 1 is
reversed. That is, introduction of Rl 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) is 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
itlustrated by scheme 2 below:



-

15 [In the above schene 1, Tr stands for

triphenyl methyl group, X stands for a reactive ester residue
of alcohol, Rerr] is sane as previ- ously defined, and the
wavy |line signifies a racenlg or optically active
configuration as 20 previously deflned] Step 1:

The reaction between a conpound of fornula (A and

chl orotri phenyl nethane is normally carrSeemit2in a sui t abl e sol vent,
in the presence of a base. Useful 25 solvent and-base are sane as those
nanmed in respect of above process (a). reaction tenperature
normal | y ranges GHelbout -10[err]C Clgiut 150[err pr ef hf
from about O[ery]C to)abolR™-2RO[err] ¢Z . A9 t heIR Pso

formul a (A)_ which ake the startrng‘%bnpo nds, nﬁFTETET“SG”bHi

active conﬁ%unds ma %q ed tromngc baser Ci racemmepcanpound b
optically resolveqo for,exanpksé&ep 1 by &fte thod as descri bed | J.htrg.
Chem, 44, 4841- 484y (1979), or preparednfron1opt|cally active Iéplne'

by, for exanpl e, the nmethod as d@iﬁ” bed in Synthesis, ?l-% 78, 614-616.
These net hod of optical resol ut synt hesi.s of ly active

conmpound are t hensiBles reduction
P Ng — S H,N
10 step 3 N step 4
0] é1
UV")
{in which Y stands for a halogen atom, n' is 2
15 or 3, and Rl and X are the same as previously
defined).

Step 1 in above scheme 2 can be carried out in
the manner similar to step 2', a modified process of the
one illustrated by scheme 1, using as the starting

20 material commercial 2-azacyclooctanone or 2-azacyclo-
nonanone, for example. The halogenation of step 2 can
be effected by, for example, following the method as
described in J. Am. Chem. Soc., 80, 6233-6237 (1958).
Steps 3 and 4'may foliow, for example, the method as

25 described in Helv. Chim. Acta, 41, 181-188 (1958).

Compounds of formula (IV) can also be prepared

by the method as illustrated by scheme 3 below:



17 © well known. Step 2: The conpounds of forrmula (C

can be prepared by reducing the conpounds of forrmula (B), using a netal
5 hydride such as diisobutylal umi num hydride, |ithium al um num

hydri de, sodi um bi s(2- nethoxyethoxy)alunlng hydride or the I|ike.

Speci fic exanpl es of useful sol- vent § |nclude for exanple, ethers
such as di et hyl et her, tetrahydrofuran, etc.; aromatic hydrocarbons
such 10 as benzene, toluene, etc.; and $icheuen nat ed _hydr ocar bons such as
met hyl ene chl oride, chloroform etc. The reac- - tion, tenperature is

vari abl e dependlng he ki nd of use tal hydride, whil éh t normal |y
ranges from about O[err]C to abo [err]C , prefer f‘fron1about
O[err]C to about 15 O[eLng; HOO e regction of a
conmpound of fornu a ‘@t an trodUC|ng é@en whigh is
expressed By € Ierr] X, i nalF?eEa ried g NN astept abl e
solvent, in 20 t e pnésence of a base.9As. he reactive est& rdsidue of
al cohol, which is e ressed by X, for eszE hal o- gen atons such as -
chl orine, bromne a |od|ne | ower yIsquononxy grou&@’such as

nethanesulfonyloxy, an CHQnaryIsquononxy
benzenesulfonyloﬁé may be 25 naned. Speci
i ncl ude:

such as aggtone, neth

Bgps. such as (CHy)

iC anpl es of the Vet

benze er—Peb&enHﬂJ t ones
h ¢sgep 5 tetrahydrofaran,

yl skepone; et her

di oxane; al cohols su@h ag, et hanol , i sopropyl alcohol acetoni thNil e,
chloroform ethyl 30 acB%ate, di met hyl f or mamRde, dlnethylsul foxigle, and
their liquid mxtufds. Specific exanples(hf useful base are [v'e)sane as
t hose naned in respect of above process (a). When X in the F&err]
-introducing agent (Rlerr] -X) is chlorlne or brom ne, an alkali netal

i odi de such as sodiumi C(Glrda;lﬁl’ch?SQ potasSdndnn agidgleti ¢ S4kaledad op r 84POL h

progress ?g the ously defined).

Step 1 in above scheme 3 can be carried out in
a suitable solvent, 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 ¢arboxyl 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. Triphenyimethylation of step 3,'
reduction of step 4 and deprotection of triphenylmethyl
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-azacyclononanohe.

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



reaction. The reaction tenperature is variable depend-

18 ing on the kind of Rt-introducing agent used, while normal ly it
ranges from about O[err]C to about 200[err]C , pref- erably f rom
about 80[err]C to about 150[err]C Steg4: 5 The reaction of
this step is normally carried out in a suitable solvent, in the
presence of a m neral acid such as diluted hydrochloric acid, diluted

sul furic ATcew et hef | pRAeMSR 9 F | sChaBIDP BT &f FASERIF - soRBERMIC

i ncl ude al cohdd smEeiehldSo FEEHARN] a EIVPRNQ4n @éhﬁ'ééowsh 1Qtastdb9t hyl
et her, tetrahydrofuran; acetone, acetoni- rile, ethylene glzcol and

Iiquid mxturdsPEicihel sopers thr%&ﬁhgtth%r?%%ﬁ¥T%ﬁ keoperBehr88vari es

dependi ][19 on gh@r exarkxbﬂg ?éuél’g% f&%%d[m Wﬂggwﬂduuaedrvmhnbetaeaml y it
ranges I‘O aboy err (0] ou err S
forml a (I ) %%3#&# % ‘%ﬁb act bﬁﬁeﬂcbée%°tﬂ%r%rﬂ@?t§f°§tg8 ge?eﬂ ctive

reaction and d1a§t&pe&n&slﬁﬁf&dt@té1%éﬁﬁﬁétm by ebayei Sﬁheme lis |
reversed. That is, % iiﬂ tlon of err i nto gb ngﬁ f fornula
(B) (step 2') 8%r¥ets ElmRE i ‘{'g‘fe‘bh"z%ma gra vreaad

correspondi ng dﬁwmunmwhcﬁoffwéanﬁhéég In the reactlon of such a step
2", use of a strong baser such sodi n1h d |de Lf?ﬂ of the b se as

descri bed in respect' M ?ﬁTﬁﬂﬂﬂ;ieﬁ |% R¥er ePhBrRo
t he reductlion Triesesd ivomi &h arels;eemifesérwwwp’cwe s@dwme{; formu'!a

bi s(2- met hoxy ).al um num dr|d erred. The
conpounds of fégqué;k?§8 ??Pﬁ?% * or 3 can be prepared, for
exanpl e, by the nethod as |IIustrated by schene 2 bel ow
(CHyp)y,
N,
; (1va)
' H
15 N
i
{(in which R} 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)

1

(in which R
30 fined)
being particularly preferred.

is the same as previously de-

Process {b)

The compounds of formula (I) may be prepared
by diazotizing the compounds of formula (V) below:



Schene 2 [err] (in which Y stands for a

hal ogen atom n' is 2 15 or 3, and R err] and X are the sane as
previ ously defi ned). Step 1 in above schene 2 can
be carried out in the manner simlar tcbétep 2', a nodified process of
t he one illustrated by schene 1, using as the starting 20 materi al
commerci al 2-azacycl ooct anone or 2-azacycl o- nonanone, for exanple. The
hal ogenati on of step 2 can be effected by, foq nple, follow ng the
nmet hod as described in J. Am Chem Soc., 80 26237 (1958). St eps
3 and 4 may follow, for exarhy t me 25 depcribed in Helv. Chim
Acta, 41, 181-188 (1958). Conmpoundq, of fgrnula (I1V) can al so be
pr epar ed (V)

5 HN OCH; A ;o

R?

{in which R’, Rz, n and the wavy line are the

same as previously defined)

10 to form benzotriazole ring.

The ring-closing reaction (benzotriazole ring-
forming reaction) to form compounds of formuia (I) by
diazotizing compounds of formula (V) is carried out
under the diazotizing conditions conventionally employed

15 for aromatic amines. As diazotization agents, for
exampie, alkyl esters of nitrous acid such as sodium
nitrite, tert.-butyl nitrite and isoamyl nifrite may be
used. The ring-closure using nitrous acid is normally
carried out by first adding an excess amount of a miner-

20 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

25 about -20C to about 80C , preferably from about OT} 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 sait thereof (e.g., hydrochloride, ace-

30 tate) with nitrous acid ailkyl ester. Examples of suit-
able solvent include methanol, acetic acid, acetic acid-
dioxane, 1,2-dimethoxyethane, tetrahydrofuran, acetone
and methylene chlioride. The reaction temperature is
normally within a range of from about 0°C to about

35 100C , preferably from about 30C to about 80C .

The starting compounds represented by formula



by thée method as illustrated by scheme 3 bel ow.

20, Schene 3 [err]

(in which Rlerr], Tr and n are the sanme as previ- 15 ously
defi ned). Step 1 in above schgnme 3 can be carried out in
sui tabl e sol vent, by causing a conpound of fornula (E) to generate

ani on under t
with dry ice.

group in stepiZkuﬂtdni&df&xnsﬁhémer4ﬁuﬁ1m@.a conpound

N7 A0 02 ot o, "B FEGRER B, o™

of formula (F) .

heating the resulting

5

10

15

20

wi th ethyl chloroformte and sodi um azi de in a suitable solvent, then
Scheme 4
OzN COOH compounds of . .
) formula (1IV) OzN CONH ~ AZ
.
Z CH, step 1 7 OCH,
) ®)
O-N CONH -+~ Az
<
step 2, HN OCH,
2
(L)
reduction HzNI:I CONH ~ Az
— .
step 3 HN OCH,
R2
(V)

25

30

35

(in which Z stands for a halogen atom, and Rz,

Az and the wavy line aré the same as previous-

1y defined).
Step 1:

The reaction of compounds of formula (J) or
their reactive derivatives with compounds of formula
(IV}) can be carried out in the manner similar to the
process (a). The starting compounds of formula (J} can
be prepared, for example, by the method as described in
Helv. Chim. Acta, 40, 369-372 (1957).

Step 2:

The reaction of compounds of formula (K) with
those expressed by a formula, HZN-RZ, is carried out

without using a solvent or in an adequate solvent.



acyl azi de, and subjecting the isocyanate product to the 25 action of an
acid. Triphenyl nethylation of step 3, reduction of step 4 and
deprotection of triphenyl nethyl group of step 5 can be carried out in
t he manner simlar to the steps 1, 2 d 4 of schene 1, respectively.
The starting conpounds of fornmula (E) can™be 30 prepared by the nethod of
step 1 of schene 2, using as the starting material [err]-caprolactam
2-azacycl ooct Fnampies f useful o brhhintheude alcohols sughc®$ding to

the process asd{dahyT adkd @vhanoﬁChm@etlh fh&rMaaurﬁmeﬂh@fsﬁt%iLng

conmpound (A) is 35 retained in final product of fornu a IV‘? Wer e-
as, the final igleodantd watery. orT'(GF\Fea‘)tlﬁ‘ép*a?W’Eﬂ/t‘E'ﬁ% is normal

21 processgstfn SEhedig @ OF FEORNEL SufrPCT 3EEE BoufarsPTC,  conpounds
of formula (Iéz can be resolved into two optical isomers through the

procedur es % ' se. For exanpl e, such a conpound of fornmula (1V) is

treated 5 with an opti qedduc €Fén VEf 3&dmb dEndP T &F SR riuPd @m des of
di ast ereoners mhlch are separated by fractional recr stal i zation or

col urm chr omatRRfF PR d ARF ¢ S t‘boﬂ!/%r?%’&'?‘bt‘f‘f'b%’ bhod. For The
conpounds. of ahoage ] Ml Gompolindr &F nﬁa/ﬁhuulocﬂms@n 1. Cf\r@éﬁed eph egent ed

by the foll ovmsnu91 i]:caobr'lnéjlsaolventlvav%t oa"seré: illgguraagtér(\) ISS;EQec'l err]

10 examples of useful reducing agents inciude combination
of metals (e.g., tin, zinc, iron) or metal salts (e.g.,
stannous chloride) with acids {e.g., ﬁydroch1o¥ic 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 exampies of fhe catalyst include
palladium-on-carbon, Raney nickel, and platinum oxide.
The solvent should be selTected 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
Tiquid 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
50C is 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 formutla (I) in which R2 is a

hydrogen atom can also be prepared by hydrogenolysis of
35 the compounds represented by formula (IIa) below:



(in which Rlerr] and n are the same as previously defined), 20

are useful as novel internediates for the conpounds of formula (1)
havi ng R-configuration, the compounds repre- sented by formula (IVb)
below. [err] (in mhic& Rlerr] is the sane as previously
de- 30 fined) bei ng particul a ﬁy preferred. Process (b)
The conmpounds of fornula (I) nmay be prepared b{ch?zotizing t he
conpounds of formula (V) bel ow . . n 22
err .
[ ] )q CONH
N, (11a)
5 HSa

[in which R®? stands for an amino-protective
group {e.g., optionalily substituteg benzyl
group or optionally substituted berizyloxy-

1, n and the wavy line

10 carbonyl group), and R
are the same as previously defined].

The hydrogenolysis can be carried out accord-
ing to the conventional méthod, for example, by reacting
the compounds either with hydrogen in a suitable solvent

15 and in the presence of a catalyst such as palladium-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 normalily ranges from
about 0C to about 80C . The reaction is carried out
under normal or elevated pressure.

The compounds of formula (IXa) in which R3a is

25 optionally substituted benzyl group can be prepared by
the process (b) using as the starting compounds those of
formula (V) in scheme 4, in which R is, for example,
optionally substituted benzyl group. The starting
compounds (V) can be prepared by the process as illus-

30 trated by the scheme 4. 1In 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
s tannous chloride.

The compounds of formula (IIa) in which

35 optionally substituted benzyloxycarbonyl group can be
prepared by the process (a) using as the starting com-

R3a is



(in which Rerr], Rerr], nand the wavy line are the sanme as

previously defined) 10 to form benzotriazole ring. The

ri ng-cl osing reaction (benzotriazole ring- formng reaction) to form
conmpounds of formula (1) by di azoti zi conmpounds of formula (V) is
carried out under the diazotizing conditions conventionally enployed 15

for aromatic am nes. As diazotization a ents far exanpl e, alky
esters of nitPOUSdscithosecefad osgwilgm( I njitn iwhd c i & ‘At et e and

| soanyl nitri E%b@wélﬁ‘%ed b eti25 0 xR bR IC 0., W #th il Iien agdrdl 1S
nor mal | y carried out first "addi ng "an 'excess anount of a mper- 20

al acid (e.g.behpaepates |bd'a(f°d') expamp eor Panitheamethod 3¢ descgihed ¢
acid) to an a%e@v&A&%@s‘e%g?fe qu@oment poFprendn diV)methads aci d
addition salt thereof, and then addi ng an aqueous solution of sodium
nitrite. The analpggusi dher@kSerature is normally in the range of from 25
agouz égF[eribcocggsanqtt60[err]C I preferably - fronlabout 0[erryg t?k'
abou err e ring-closure usin itrou cid a
ester is normally carridd eo&t"“lpt?%&dﬁj"tfatfl%mmga &}r}ve‘rﬂ “S'B‘y‘"f chﬂsh ay
conpound of fﬂ&%b@e(nv)at%in ¥an alsACibé P e 3 thydrrpaline. the

hydr ochl ori de, ace- tate) wi.th ni ro s acid al kyl ester.” Exanples of
sui t - abl e°§5‘P\9é‘ths| _di lf(?é'“ﬂ’ét%éﬁ(} dOY acid, acetic acid-
di oxane, {g2-di net hoxyet hane, tetrahydrofuran acet one and net hyl ene
chloride. The reaction tenperature is nor mal [ocHY)f hin a range of from
about O[err]C to about 35 100[err]C , preferaply f™nNom about 30[err]C to
about 80[err]C. The s artlaﬂwﬁp ounds epresented by formula
23 '

N/ l (11

\

N OCH,4
15 Aab
[in which Rah stands for an amino-protective

group (e.g., lower alkanoyl, trifluoroacetyl,
iower alkoxycarbonyl or optionaliy substituted

20 benzyloxycarbonyl ), and Rt, n and the wavy
1ine are the same as previous1y 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-

25 vent, under acidic or basic conditions. As the solvent,
for example, alcohols such as methanol, ethanol, isdpro-
pyl alcohol and the like; dioxane, water or their mix-
tures are used. Specific examples of the acid to creqte
the acidic condition include mineral acids such as

30 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 Rab, use of silica gel allows ready
elimination of the acetyl group and conversion to the

35 compound of formula (I) in which R2 is a hydrogen atom.

Specific examples of base to create basic conditions



(V) can be prepared, for exanple, by the process as il lustrated by

schene 4 bel ow. Schene 4 J[err]
(in which Z stands for a hal ogen atom and R Az and the wavy
line are the sane as previous- 25 |y defined). Step 1

The reaction of compounds of fornula (J) 8f

include 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 1007 .

5 The compounds of formula (IIb) which are the
intermediates of the present inventfon can be prepared
by the earlier described process (a), using as the
starting compounds those of formula (III) in which R®®
is a Tower alkanoyl, trifluocroacetyl, lower 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. S. Patent
4,039,672) or methods analogous thereto.

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

15 configurations of the starting compounds of formulae
(Iv), (V), (11a) 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-
ble 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.



their reactive derivatives with conpounds of formula (I'V) can be carried
out in the manner simlar to the 30 process (a). The starting conpounds of
formula (J) can be prepared, for exanple, by the nethod as described in
Hel v. Chim Acta, 40, 369-372 (1957). Step 2: The reaction
of conmpounds of fornmula (K) with 35 thos@eexpressed by a formula, Herr]
N-Rerr], is carried out W t hout using a solvent or in an adequate

sol vent . Hereinafter test results2df theEkmppte$ obmusef ul
sol vent inclu ohol s uch th a

di et hyl f or rra%%dmucsdl rr#et 4 Rdesnt 1Ny ‘gp’%%dgad/at';é?%g‘% Pramides,

t enperature |§wﬂ1'rcmiﬂtyr1de vmortdfhyﬂlaatean(ﬁomowd)mhbo&tCO{nmeﬂ:Ca’ito about
150[err] C. C nd f (L)
IS perfor r?edaq'cconrtdesntd? ehclo{liee 'f'%ﬁgYp'FT% %ggm! §r8 ngégunplg?g, a
conpound of5 f @nelilthe L!‘»)ha:la‘mmwgmbch¢hﬂm chamtabie’csglv‘énthevmh a
reduci ng agent, nﬁﬂﬁﬁ”é coflot@(ama eer&,‘ogn gfég( i igyng agents include
conbi nati on of neta 15 n, zinc, i Ton) of fetal salts (e.qg.
stannous chloride) with FaJdes (setrg.tctthyedirwm crompawid, numbepseef cthei d)
while iron or ' n e by
itself. The recznfjctl on can ?EBH ,Céﬁ%e %?ﬁﬁ&%ﬁ?gﬁgggha?lsgg gL
conpounds of the fRi’rarﬁﬂaa’—‘f(TquHQNa %Qﬁitaabalée sbot ,behowhe presence of a
cat al yst pe t ude

paIIadlunJ§n gg%%%ﬁﬁﬁggﬁt3§ﬁﬁ§wé?q (fﬁégﬁlédﬁ;CMIde The sol vent
shoul d be sel ected accoﬁbﬂﬂgQﬁﬁwﬂnﬂﬂqhﬂfQﬁY¢KP#%§RkﬂTﬁrﬁbbnﬁ‘@ﬁthQQMClng

means used. TRQSR K THIHb enzo USEE: AL 5l SO Sarpiigd), @S met hanol  and

et hanol ; et hyl acetate, acetone, acetic acid, dioxane, water or their
CONH
15 ’/ l
OCH, CHZCH3

Compound of Example 2 (Compound 2)
20 (R)-N-{1-ethyl-1H~hexahydroazepin-3-yl1}-6-

methoxy—-1-methyl-1H-benzotriazole-5-carboxamide

N’y [ CoNHa,,
\
25 N OCH, N
CH, CH,CH;

Compound of Example 4 (Compound 4)
1-ethyl1-N-(1-ethyT1-1H-hexahyd roazepin-3-y1)-6-

30 methoxy-1H-benzotriazole-5-carboxamide

~CONH Q
/,

35 OCH, CH20H3

CH20H3



liquid mixtures. The reaction tenperature also is vari abl e dependi ng

on the reduci ng agent or reducing 25 neans used in each case, mhile It is
normally within a range of from about 10[err]C to about Hkﬁ?ﬁ gq&EN
in cases of catal ytic reduction a rangg of from about 10 err 5Q‘@€9
50[err]C is preferred. f ?ned conpounds of ﬁ

can be used 30 as the starting material of thesFroductlon process (b),

wi t hout i sol atfemPaya do@fi Eixamprilen5 (Compswads Y)c) The
conpounds of formula (1) Rq_wméqmymgﬁ'd1lé%531 1H- W ARRIT AL AP GAR-2l so be
prepared by hydrogenoly5|s of onpounds represente by formul a
(11a) bel ow y1)-6-methoxy- 1H benzotr1aone«s—carQQ;qm; 9

[in which R err] stands for an am no-protective group (e.qg.
optionally substituted benzyl grou optionally substituted
benzyl oxy- %0 carb up) CONHY, and the wavy line
are the sane as previously defi . " hydr ogenol ysi s can
be carried out accord- Qg convent od, for exanple, by
reacting t he conpounds eilNher tt1dmgﬂgogen I'T~N" suitabl e solvent 15

and in the presence of a cat ¥|stsuch as pal |l adi un& CH3

10 Compound of Example 6 (Compound 6)
N-(1-ethyl-1H-hexahydroazepin-3-yl1)-6-methoxy-
1H-benzotriazole~-5-carboxamide

15 /5\] CONH
N\
N OCHj3
H
Compound of Example 7 {Compound 7a)

20 N-(1-ethy1—1H—hexahydroazepin—3—y1)-6—mgthoxy—
1H-benzotriazole-5-carboxamide

!
CH,CH,4

co N H"’I

25 ) \N OCH;,
H CHz’cHS

({Compound 7b)
(R)-N-(1-ethyl-tH-hexahydroazepin-3-y1)-6-
30 methoxy-1H-benzotriazole~-5-carboxamide+ 3/2 fumarate

Compound of Example 9 (Compound 9)
N-(1-ethyl-1H-hep tahydroazoci n-3-y1)-6-

methoxy—-1H-benzotriazole-5-carboxamide

This Sheet Has Been Repl

LTI



carbon, Raney nickel or the like; or with a hydrogen donor (e.g.,

ammoni um format e, cycl ohexene) in the presence of a catal yst such as
pal | adi um on- car bon. As t he solvent, for exanple, alcohols such as

et hanol and 20 nethanol; water, acetic aci di oxane or tetrahydrofuran

i$ used. The reaction tenperature nornmally ranges from about O[err]Cto
about 80[err]C. The reaction is carried out under normal or el evated
pressure. The conpounds of formula in which R3a is 25

optionally substrtuted benzyl group can be pregared Ry the process (b)
using as the starting conpou q N rmula XV) in schene 4, in
y s

which Rlerr] is, for exanpl g D |onal bstityted benzyl group. The
starting conpounds (V) ¢ : gpared by t ocess as illus- 30
trated by the scheme 4. In tRhat S&Se,OC¢H,reductifon reaction of step 3
is preferably conducted usi ndHconbi - nation oCHeGHt al or netal salt
with an acid, or iron or stannous chlori de. The conpounds
of formula (II |n mhlc err 3 tlong substituted
benzyloxycarb %ﬂ%ﬁp i?eg3988°5 thé)process (a) using as the
starting com N- (1 ethy'l 1H-octahydroazon#6-3-y1poerfiet hbrge of

formul a UII) mh|d1ﬁqerr '$ og +0 all substituted
benzyloxycarbo JTPHNDUL T IEP te U %xﬁﬂh be prepared by, for exanple,
by the netiflod as descri bed in JP-A-80858/ 1976 S. Patent 4,039, 672)
or nethods 5 anal ogous thereto. Process ( The conpounds
of formula (1) in which Rlerr] is a hydr o can al so be prepared
by hydrol yzing the conpo/ GONH w. 10
N
N OCH ]
H 3 CH,CH,
15
Compound of Example 11 (Compound 11)
N-{1-cyclopropylmethyl-1H-hexahydroazepin-3-
y1)-6-methoxy-1H-benzotriazole-5-carboxamide
20

CONH
N

N OCH;, H2 _<]

25 Conmpound of Example 12 (Compound 12) _
" (R)-N-(1-cyclopropylmet hyl-1H-hexahydroazepin-
3-y1)-6-methoxy~1H-benzaotriazol e-5-carboxamide

)V CN)NFQQ
30 N\N
OCH
H 3
CH§
Compound of Example 13 (Compound 13)
35 {R)-N-(1-cyclopropylmethyl-1H-hexahydroazepin-

3-yl1)-6-methoxy~1-methyl1-1H-benzotriazole-5-carboxamide



[err] [in which Rlerr] stands for an am no-protective

group (e.g., lower al kanoyl, trifluoroacetyl, | ower

al koxycarbonyl or optionally substituted 20 benzyl oxycar bonyl ),
and R[err], n and the wavy | ine are the sane as previously
defined]. The hydrol yzi ng reddtion can be carried out in

t he manner known per se, for exanple, by contacting the starting
conmpound (I1bh). with water in a suitable sol- 25 ve under acidic or basic
conditions. As the solvent, N xa N, al uch as net hanol ,

et hanol , isopro- pyl algﬁhoq the |ike;"di oxane] water or their mix-

tures are used. Specific exa he aci 4 the acidic
condition include mineral aci§s suth a¥P@Hzhydr octtNfic, hydrobromnic and
sul furic acids; organic acCg such as formc, ac th, ropi oni ¢ and
oxalic aci & and silica gel. Wen the conpound o Bfgﬁla (1'l'b) has
acetyl group as Rerr], use of silica gel allows ready . elimnation of
the acetyl group and conversion to the 35 coqgound of formula (1) in which

Rlerr] is a hfhmppun htafmExanedeeci4 i(Campayni @stdf base to create basic

condi tions - N-(1-ethyl-1H-hep tahydr oazde n-3lpryuge alkali
hydr oxi de such as sodi um or potassi um hydroxi de; and al kali carbonate
such as sodi uedhoy-t-methyl-tH-benzo tridzole~-5-carboxamide
10
N CONH
NI/ I - .
ﬁ“ ?
15 CHj,

Compound of Example 15 (Compound 15)
N-(t1-ethyl-1H-~octahydroazonin-3-yl)-6-methoxy-
1-methyl-1H-benzotriazole-5-carboxamide

20
N:I:::I:CONH )
N’
\N N
I
C

l
Hy OCH, (!:HZCH:,
25

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

methoxy—-1-methyl-tH-benzotriazole-5-carboxamide

" N:I:::I:CDNH~\<<:jj]
N’ ' -
) \ &
: N H
- \ OCH, N
C |

l
Hs CH,CH;

35



ate, potassium carbonate, etc. The reaction tenperature normal |y ranges
fromabout 20[err]C to about 100[err]C 5 The conpounds of
formula (11b) which are the i nternedi ates of the present invention can
be prepared by the earlier described pégcess (a), using as the
starting conmpounds those of formula (I11) which R err] is a lower

al kanoyl, trifluoroacetyl, |ower alkoxy- 10 carbonyl or optionally
substituted bef2PPeRpEarfofiyiampie 8hhi(@emaeung Btan be prepared by, for
exanple, the  “nethod as)dRsqriletyil HR808RR ceré (ks S Rajent
4,039, 672) or nethods anal ogous theréto. . According to
processes (a), MeFfoxye)Habg negtriszodentGparaxam df « tH2 stumanatp
conmpounds of formulae  (1V), (V), (Ila) and (l1b) are retained in the

f or med conmpounds of forn??a (1 ThE{n Qqre, i preferred to

prepare con‘Eounds of for rrulﬁ/ 0 tq RS | configuration using
the starting conpounds haviflg L 2Q,Jcorrespone nf i guration. Wereas,
it is also possi- ble to NSe a2 h sthhr t\_ng _gBnmpound to obtain a
racenmi ¢ conpound of fornula (H), which can®then be optically resol ved
by a conventional nethod. The conpou Gfepared by the above
processes 25 can be isolated and purified by the convénti onal tech-

ni ques such as chromat ography, recrystallization, reprecipitation or

the like. 10 Compound AThe conpounds of fornula (I) and those of

formulae (Il1a) and (11b) ,are, obtain in fqQr f 30 fre se or_acid
addition salt, dependi ng?oAMi H@‘grﬁgg°r°“t“g‘ﬁ2§?é‘:}1ﬁ(}tﬁ'§¥3‘cﬁ9}?ﬁlﬁl}r§§‘ﬁrl€z¥c‘ti on
and treating ceedhbkpbenzamidéhiydeodhaddidieomonadihyd redtie ger@iviey ted to
free base by reating it with a base sych as an.al kgli_ garbonate or

Al kol 1 hydr oxi BB Unopeage! pRERR B 35as" dRT BaePRd s o tar SEIAUER'  fon
salt form by tdéatedg 6068 (hoganijous acids according to the
convention?é met hod.

CH,CH
/ VAR

ci CONHCH,CH,N
\CHZCHs
. < HG& - H20
HZN OCH3 .
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 [c¢f. J. Pharmacol. Exp. Thér.,
98, 245-250 (1950)]. Test compounds, dissolved or
suspended in a 0.5 % tragacanth solution were orally

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

are shown in Table 1.



28 ' Hereinafter test results of the typical com pounds of
the present invention and netocl opram de hydr ochl ori de nonohydr at e
(Conpound A), a conmerci al gastrointestinal notility inproving agent,
are presented 5 and the pharnacol ogi cal agtlon characteristic of the
conpounds of the invention is explained. First, structures and
conpound nunbers of the conpounds of the present |nvent|on whi ch were
used in t he Jgladlendol odnbabitesysefifectien eabans b ing-igstyeaehd of
Exanple 1 (Conpound 1) miti

N-(1-ethyl- lH-hexahydroazepln 3 yI) 6- met hoxy-

1-met hyl - 1H benzotri azol e- 5- car boxam de, [err] Conmpound of

Exanple 2 (Co %};,;E 7 Gos9, rh bs Fest Dose | Inhibi
(R) - N-(1-ethyl ex hg Z L5y ) - 68 ) -
met hoxy- 1- et h pgmri k87 9(¥)a hEGORRI- de| (Pafke) | tion (%) johnpound
if E’ﬁanL&i (Cﬁmog[fh@ hyd B): 10 109 '
-et hyl - -ef hyl,- xahydr oa in-3-y -6- BO
met hoxy- 1H bengot fi ago % rboiﬁﬁi )0 1.0 100
o. 80 11 1.0 92
4 1.0 89 12 1.0 92
10 S 1.0 100 13 1.0 73
6 1.0 100 14 1.0 100
0.3 71 15 1.0 71
7a 1.0 100 3 1.0 36
0.1 73 8b 1.0 19
15 7b 1.0 100 Compound 1.0 86
0.1 69 A 0.5 56
20 As is clear from Table 1, almost all of the

tested compounds of the present invention showed an
activity equal tec or more potent than metoclopramide
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.
Pharmacodyn., 246, 286-294 (1980)]. Male Wistar rats,
weighing 130-150 g, were fasted for 18 hours before

30 experimentation, and 1.5 m1 of a test meal (phenol red
0.05% 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
phenol red remaining in the stomach was measured. The

35 test compounds, dissolved or suspended in a 0.5 % traga-
canth solution, were orally administered 60 minutes



[err]” 29 Conpound of Exanple 5 (Conpound 5)
(R -1-ethyl-N(1-ethyl-1H hexahydr oazepi n- 3-

yl) - 6- net hoxy- 1H benzotri azol e- 5- car boxam de [err] 10 Conpound of
Exanpl e 6 (Conpound 6) N (1- et Qyl - 1H hexahydr oazepi n- 3-yl
) - 6- met hoxy- 1H benzotri azol e- 5- car boxam de 15 [err]

Conpound of Exanple 7 (Conpound 7a)
_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
5 1in 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.

10 Table 2: Gastric emptying enhancing
activity
Test Dose Increase (%)
compound {(mg/kg)
18 2 3 41
4 3 31
5 3 35
6 3 28
7b 3 34
20 10 3 46
11 3 34
14 3 32
Compound A 10 31
5 28
25 2 21

As is clear from Table 2, each tested compound
30 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
35 The test was carried out according to the
method of Scarpignato et al. [e¢f. Arch. Int.




20 ' (R --N-(1-ethyl -1H hexahydr oazepi n- 3-yl ) - 6- met hoxy- 1H benz

otriazol e-5-carboxam de [err] ( Conmpound 7b)
(R -N-(1-ethyl -1H hexahydroazepi n-3-yl )-6- 30 methoxy-1H benzotri

azol e-5-carboxam de. 3/2 funarate Conpound of Exanple 9 (Conpound 9)
N-'( 1- et hyl - 1H hept ahydr oazoci n-3-yl ) -6-  3%net hoxy- 1H benzot ri

azol e- 5- car boxam de 30 [err]

Conpound of BEfimptmadedy¥Conpd4®d 286-294 (1980)}. Male Wistar rats,
N'(l'Ethyl']}+ﬁ§4§“WWgc?§6EW§535yl&épén?gggéy'for 18 hours before

experimentation, and 1.5 ml of a test meal (phenol red

0.05% 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.
186 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 i0 x e
30 + e
100 x ko
+ : slightly to moderately improved

++: markedly improved
+: no improvement



1 "Hbenz o triazole-5- carbox am de 10 [err] 15 Compound of
Exanpl e 11 (Conpound 11)

N (1- cycl opr opyl net hyl - 1H hexahydr oazepi n- 3- yl) - 6- net hoxy- 1H benzotri
azol e- 5- car boxam de 20 [err] 25 Compound of
Exanpl e 12 (Conpound 12) 36

(R) - N-(1-cycl opropyl net hyl - 1H hexahydr oazepi n- 3-vyl

) - 6- met hoxy- 1H benzot r i dpes - Sompolnk 22vi (eompoyjrd r¢f Example Zhnpbuhbleof

Ex le 13 (Co d . .
(R?ﬁﬁ-?l-cyglng%%%h5%?%§$g3¥9%é§5hgmﬁo%%%%ﬁn9f 3039§I1?969ﬂé¥ﬂ0§}91-nethyl

-1H-ben zotri razPicaen Bigaithpreved dgastric emptying delayed by chole~
cystokinin. Test compound 7b {Compound of Example 7b)

5 of the present invention at the doses of 10, 30 or 100
mg/kg significantly imprdved 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 condi tions.

Extraluminal force transducers were sutured
onto the seromuscular Tayer 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).] For +intragastric (i.g.) administration
of drugs, a Silastic tube {Fr. size 6.5) was inserted

30 into the Tumen of the gastric body, and the tube was
fixed onte 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

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



31 Terr] Conpound of Exanple 14 (Conpound 14)
N- (1- et hyl - 1H hept ahydr oazoci n- 3-yl ) - 6-
met hoxy- 1- met hyl - 1H benzotri azol e- 5- carboxam de 10 [err] Conmpound
of Exanple 15 (Conpound 15)
hF(l-ethyI-1FLoctahydroazonin-3-y|)-6-netﬁ3xy-
1- met hyl - 1H benzotri azol e- 5- car boxam de 20 [err] 25
.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.

S 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 1like~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 all.
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 1in
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,
256 and the percent inhibition was calculated and the
50 % inhibitory dose (1050) was obtained according to
the method of Probit. The results are shown in Table 4.



Conpound of Exampl e 3 (Conpound 3)
(S)-N-(1-ethyl-1H hexahydroazepi n-3-yl) - 6-

nmet hoxy- 1- met hyl - 1H benzotri azol e- 5- carboxam de [err] 35

32 Compound of Exanpl e 8b ( Conmpound (S)-N-(1-et
hyl - 1H hexahyd roazepi n-3-yl )-6- mettoxy- 1H benzotri

azol e-5-carboxam de. 3/2 fumarate [err] 10 Conpound A

4- Ami no- 5-chloro- N-[ 2- (di et’8keri4ro) dinthibijtory effegdt Roxybenzani de
ori de nonohydrate [generic oxpl@d¥atoryehetiopigm de; see, for

hydr ochl
exanpl e,

Mer ck | ndex, 11th ed. 6063 (1989)]
Test IDso (mg/kg)
5 Compound
1 >100
2 ~ >100
4 >100
6 >100
10 7a >100
7b >100
Compound A 22.4
15

20

25

30

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

was determined. The results are shown in Table 5.



15 [err] 20 Experiment 1: Inhibitory

ef fect on aponor phi ne-i nduced vom ting A
group of 3 - 4 dogs (Beagle, 8 - 15 kg) was used for exam ning inhib
tory effects of the test com 25 pounds oggaponorphi ne-induced vom ting
according to the met hod of Chen and Ensor [cf. J. Pharmacol. Exp.

Ther ., 98, 245-250 (1950)] st,co |4 | ved or suspended
ina 0.5 %tragacanth solutionTa Fg ?aJ&@EHQdﬁgg%bﬁﬁgtered two hours
before the subcutaneous adm nis- 30 tration of aponorphine hydrochl oride
(0.3 ng/kg). Then, t he enette—eptsodeswere—counted for one hour. The

eneti c epi sodes of the conpoupdTeséat ed gr bDy €eeékg) [conpared with
t hose of the corresponding copt Comppusd- dosed) agroup, B5 and the percent

i nhibition_was calculated. The resylts are ggewn inf Table 1
33 Pabl e 1: I nhi bitory effect on aponnrghine-induced
voni ting Test  Dose}l | niPbi- TesP45 Dose Inhibi- 5
conp. /k tion (% conp. (o7 RY) &4 1 1.0 77
9 P (mjy_ Og) 10(0/() P C%H]gpé)ﬁ%é [AI o &80

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

20 taxis of various gastrointestinal function disorders
associated with various diseases and treatments; for
example, anorexia, nausea, vomiting, abdominal fullness,
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,
postgas trectomy syndrome, scleroderma, diabetes, esopha-
geal and biliary duct disorders, puerile periodic vomit-

30 1ing, 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 excellent gastro-



2° 1.0 100 10 1.0 100 0.1 80
11 1.0 92 4 1.0 89 12 1.0 92
10 5 1.0 100 13 1.0 .73 6 1.0
100 14 1.0 100 40 0.3 71 15

1.0 71 7a 1.0 100 3 1.0 36

0.1 73 8b 1.0 19 15 7b 1.0 100
Conpound 1.pntestipgl motility improving actgeity. A 0.5

56 20 ASThe Fh&hal LR dab! répa?ﬁ@?@hsakknpﬁetQﬁmin-
tested conmpounds of the present I1nvention showed an activity equal to

or nore potentishanedebycPbpt anPaeenteraldeochnbraveckahonpiteate Ttenpound

A) in inhibiti@ginicaPPRIREPvAL1EHE-4EFLAETNYOBh thé RInd€OoFXRREI Ment 2:
Gastric enptying enhancing activity . The test was carried out
accor di ng t® theMPOUNAR: BYMERI ShERB] ghateutesal seyerity ef dinease,

Phar macodyn. . 246, 0#30a@9dn (4950} ] endd el sbat {8l sual1y"FhBhRy 130- 150

g, were fasted tor 18 hours before 30 experinentation, an . of a test
meal (phenol r&ange of 8597 ko 10 meskafdavuspreferably| 0L dskosdl ution) was

orally given. mgykgpegaym nutes after adm nistration of the neal the
stomach was renoved and the anpunt_  of phenol red renaining in the
stomach was neasured. Ther 35siegtheermpeundsietoformuda (hipRAded in a

0.5 %trage

15

20

25

30

35

the TANY Ra FRA 4164 Pllca 1BY CaE@b tab PEMASH &1 484 +POn NE VLSS
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
formulations and which do not react with the compounds
of the present invention. More specifically, for exam-
ple, such carriers as lactose, inositol, glucose, manni-
tol,

pregelatinized starch, sucrose,

dextran, sorbitol, cyclodextrin, starch, partly

magnesium alumino-

metasilicate, synthetic aluminum silicate, microcrystal-

Tine cellulose, sodium carboxymethylcellulose, hydroxy-

propylstarch, calcium carboxymethylcellulose, ion ex-

change resin, methylcellulose, gelatin, acacia,

puliulan, hydroxypropylcellulose, Tow substituted

hydroxypropylcetliulose, hydroxypropyl methylcellulose,

polyvinylpyrrolidone, polyvinylalcohol, alginic acid,

sodium alginate, 1ight anhydrous silicic acid, magnesium

stearate, talc, tragacanth, bentonite, veegum,

carboxyvinyl polymer, titanium dioxide, sorbitan fatty

acid ester, sodium lauryl sulfate, glycerin, glycerides

of saturated fatty acids, anhydrous lanolin, glycero-

gelatin, polysorbate, macrogol, vegetable oils, wax,

water, propylene glycol, ethanol, sodium chloride,

sodium hydroxide, hydrochloric acid, citric acid, benzyl

alcohol, glutamic acid, glycine, methyl parahydroxy-
benzoate, propyl parahydroxybenzoate and the like may be



34 - before adninistration of the test neal. The rate of gastric

enptyi ng was cal cul ated according to the anount of phenol red renaining
in the stomach, and the activity of the test conpounds was expressed in
ternms of increase 5 in the enptying rate fromthe control . The nunber
of animal s used was 4 for the tested conpounds of the pr esent

i nvention and 5 for the Conpound A used for conparison. The results
are shown i n Tabined2. 10 Table 2: Gastric enptying
enhanci ng VLY s k Test
i Pncrease (% The pharmaceut?gégn%éﬁﬁ8s1tzﬁafkg?ylga e any

2 3 of such paeparation forms as tabletg, capsules3 gran- 31

5 3 . - ; oR - 28

b 3 ules, poégeEB, syrups, suspensxoig. injectio 3, cata 46

11 53 plasms, sggpositories, and the 1ike4 which are3prepared 32
ggnggund A b}oconvention§4 method?2 Liquid pEiparation? may take A s
clear from Tabsuck, feawn whichdacengbanaisedoprt nuspeadedt innvateronarshowed
an activity eqyghelOsQitable media before use. The tablets and gran-

ules may be coated by the methods well known per se.

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

These preparations can contain at lTeast 0.01%

15 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).

20
Best Mode for Carrying Out the Invention

Hereinafter the present invention is explained
more specifically, referring to the referential examples
and working exampies, it being understood that the

25 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 liks.

In the following referential and working

30 examples, the following abbreviations are occasionally
used for simplifying the description.
[Recrystallization solvent]

A: ethanol

E: diethyl ether
35 [Substitutent]

Me: methyl



nmore potent than netocl opramni de hydrochl ori de nmonohy- drate (Compound
A). in enhancing gastric enptying. Experinent 3: Effect on gastric
enptyi ng del ayed by chol ecyst oki ni n or norphi ne 35

The test was carried out according to the42 met hod of Scarpignato et al.
[cf. Arch. Int. 35 Phar macodyn. ,
246, 286-294 (1980)]. Mle Wstar rats, wei ghi ng 130-150 g, were fasted
for 18 hours before eiberiekmtbtion, and 1.5 m of a test neal (phenol
red 0.05%in a 1.5 % qyeog§cpggpy$§ﬁllulose solution) was 5 orally

given. Fifteen mnutes after adm nistration of the meal the stomach was
removed and the anount ofh: Pl@bl red remaining in the stomach was
measur ed. [ NMR] The test conpounds, 10, 30 or 100 ng/ kg, each

di ssol ved or suspended in a 0.5 %tragacanth solution, 10 were orally
adni ni steréd 60 mi nutes hef oreowRki 78 stenstant tjon of the test neal.
Gastric enptying was del ayed Pyngie t SUbCUt aneous admi ni stration of

chol esystokinin 3[err]g/ kg or nor phine 3 ng/ kg 5 m nutes before the
admi ni stration of pHenol 4eblethe nunmber of animals used was 5 to 10.
15 The results are showgdn T@UHIe3 - doubl et Table 3: Effect on
gastrit enptying del ayed i by chol ecystokinin or

mor phi ne Tekt:  tripigke  Chol ecystokinin ~ Morphine
compound gm0/ kg) q : quarket 30 +

100 ++

m: multiplet
br-s: broad singlet
[Others]
ee: enantiomeric excess
15 Example 1 {a reaction by process (b)]
Preparation of N-(1-ethyl-1H-hexahydroazepin-
3-yl1}-6-methoxy-1-methyl-1H-benzotriazole-5-
carboxamide (Compound 1)}:
To 40 ml 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, f011owing
‘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 0i1 was subjected
to silica gel column chromatography, whereby eluted and
purified with chloroform-methanol (9 : 1). The resutt-
ing solid was recrystailized from toluene-n-hexane to
35 provide 2.3 g of the title compound, m.p. 103 - iowt .



7b ‘ 10 + + ' 30 ++

++ 100 ++ ++ Conpound
A 10 30

[err] 100 3 +: slightly to noderately
| mpr oved ++: markedly inproveé . no inprovenent

36 Test conmpound 2 (Conmpound of Exanple 2) of the

present inventkxameite tHelaloseacbi odobyrptocesy/ kil ki g- nificantly

I mproved gastric enptyi Vafhoh€-n_ 4~ kKkgin. Test conpound
7b ( Conmpound of Exanplquﬁﬁﬁégggfbfh%fp egeﬁt(1n€gﬁ%?o%ﬁat t he doses of 10,
30 or 100 nmy/ kg si gni hexamyd goazer bred-yhitfreethpxyrhgmashyyedipy

chol ecyst oki nin or ”Drphﬁ&ﬁiofPﬂaé@P&@gLééthi§ﬂ§d@a§COmp9669iﬂS?Stina'

motility enhancing acti vity (gastro- = prokinetic activity) against
gastric enplying del ayedAbyaqaueews| aegtiokpnid 691%5?Bﬁiﬁ9“¥§‘@ BH dose. On

R I S A L L T s
activity agai msethowy uétmgthnlgmipebenzapigenwhich hadubegnpgbtaine

chol ecyst oki ni i, Ofn &0f PP PeapPear FXHRE FBRENn £ a1 EEX 8RB 18N50REST @bBY eat i nal
motility in . consci ous _dog .Four healthy
beagl e dogs pekog$gup rteowhich 50 m1 of an aqueous solution contain-

10 ing 6.6 g of sodium nitrite was added dropwise. The
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

15 was washed with water, dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced
pressure to give an oily residue. The o0il was subjected
to silica gel column chromatography, and whereby eiuted
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,27 - 70.6° (c=1,0, ethanol).

Example 3 [a reaction by process (b}]}

Preparation of (S)-N-(t1-ethyl-1H-

25 hexahydroazepin-3-yl1)-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 (8)-5-amino-N-(1-ethyl-1H-hexahydroazepin~3-yl)-

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



sexes weighing 10 to 12 kg were anesthetized with an I.v. injection of
pent obar bi tal sodi um (Nenbutal, 30 20 ng/kg b. w.), and the abdom nal

cavity was opened under aseptic conditions. Ext ral um nal
force transducers were sutured onto the seronuscul ar | ayer of the
gastric antrum 3 cm proxi mal to the 6 loric ring, the duodenum the
jejunum 25 the mdintestine and the termnal ileumin a nmanner to

measur e circulExampisc|4 bonteaction, by opfovess (hkl met hod of Ito et al.,
[cf. Gastrointerol. Jap . 275: 283 744 EOLniNtyggastric (i.g.)
dorerragio 7t TrpthyE-U etn D18

adm ni stration of drugs; astic was inserted 30

into the lumen of the gasaxatcydouhz emird-3-het X-thonekdo xy-1H+ xed onto the

adj acent serosa. The | | hes d stric tube

wer e taken out of abdom na m{'eis%%/ﬁ?aﬁ%r?%éﬂéﬁ%ugﬁﬁgﬁ?egh‘?gh h a skin

i nci si on ndde bet weethe reackinn and Threeaiting werie 2rshed| eyt Wres 35

wer e sutured I e j ace : I N, LdCL - o ' L t-he
operati on, jaﬁe@ "E)Jrlg?ée%t%r'ﬁﬁ/a%c f%c%gaﬁn@'?e s{<’ "usTHg an aqiedls so16 -
37 .on the doy ab pramiene-NHel +ethy I tiesh exshyheozerinrd3-y1)tébe. The
ogs were hou Ly ol 'y';%@4 ' : aggle di fopd at
10 a.m, and \%}aﬁ*fh\/\%%iéven h %ir e‘%a'?{?‘mgé wh1&ﬁ"9’?_§d Testg ggﬂ%ﬂﬁﬁ?ﬂspgt 3

and 10 ng/ kg vidre takeprerrppearing Referentiat fpammie Sol ulhenP Bpdugtven
I.g. thro obté%ﬁéd!ukﬂ?lié@ﬂ&éﬁéﬁﬁ4i§%g¥¢ﬁh toluene-n-hexah@npgunds 2

and 7b of the present invention a es of 3 and 10 ng/ kg .caused
i nt er di gest i ve tRdpeR i the 101 t1&comraund: itk 84188 Cst ate i n consci ous

dogs.. Thus, Exddp1@ssfpinfeddiBion a5y sPOEIEdEy Poved remar kabl e
gastrointest] tgrfé‘ah.‘i"é‘&'o”f? fgtc'ﬁli-t?/-e(tgﬁfltfb?i (1-ethyl-1H~
hexahydroazepin-3-yl)-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-1H-hexahydroazepin-3-yl1)-
4-ethyl amino-2-methoxybenzamide which had been obtained

20 1in the later-appearing Referential Example 8. The prod-
uct was obtained as an oil: mass spectrum {(m/z): 346
(MH').

Example 6 [a reaction by process (a)l]

Preparation of N-{1-ethyl~1H-hexahydroazepin-

25 3-y1)-6-met hoxy-1H-benzotriazole-5-carboxamide

(Compound 6):

To 10 ml 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 6 hours at room temperature. O0.75
Gram of 3-amino-t1-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-



pfokiﬁetic activity). In contrast, Conpound A did not cause

interdigestive mgrating contractions at all. 15 Experinent 5: Inhibitory
ef fect on exploratory activity A group of 5 male mce
(Std-ddy strain, 20 - 25 g) was used. Tyw hours after oral

adm ni stration of the test conpounds in the formof 0.5 %tragacanth

sol ution or suspenS|on mce were placed individually in 20 a test box (23

x 35 x 30 cn) -BRYAAPARK (A8t itvildy ndter productaohiadsied wasyhasiratsdal-
thereafter, actiyblyfesnnbtRdnol-diethshakitdd Ad padadd or. 4 Pd%f r@rﬂéﬂ es.

The nean g is of the conmpound-treated group were conpare
those of the cbif §p8HBPHﬁ"€enPrBI 1R6n188%ed) group, 25 and the percent
i nhi bition was cal cul ated and the 50 % inhibitory dose (IDerr]) was

gbz ?i nid acgor HingU MR spddte-urei(opellOfe Fmobi 1. 09Ttml r esukiz)ar k 5shaw(sl, ? mgl.
abl e abl e
4: | nhi bitory &f3-8ct (6]‘5. m). 3.83 (3H, s), 4.4(1H, m) 6 4 efdfll obrashry. Qﬂ:t(ilﬂ.l ts},

Test D err Conmpound

1 >109 0 (l(H d, %)SHZ) 8.78 (IH, s)2 >100-

4 >100 6 . >100 10

Zgnpound A >1q2§ggglg_z [a reaction by przgess (a)l z%gola 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)l

15 To 150 m1 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-1-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 methanol (10 : 1). The product obtained was recrystal-
lized from diethyl ether-n-hexane to provide 12 g of the
title compound (Compound 7a), m.p. 127-128C .

(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 .

_[a]n25 - 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.



15 ] As is clear from Table 4, each tested conpound of the

activity than netocl opram de hydr ochl ori de nonohydrate ({onpo

This result 20 suggests that these conpouggs of the present vent

showed far |ess central nervous depressiof conpared with t hat of
Conmpound A. erinment 6: Acute toxicity A group of 5
mal e mice (SiGLﬁRBéZQ¢QﬂT¢1QESI 25 30 g) was used The test conpound was
orally adm nis- tereﬁbté)égWHﬁfe %y¥FE“IR £§6@1oj € fimSx%eb62aga-

canth solution or suspensi on a ter t adm ni stration
of the test coMpoumisufactineed thy cﬁumtorm%m'l%ls Maby§is Centiefhe 50 %

I et hal dose (LD[err]) Sng%ﬁ g?ﬁAgc%?gq% Oﬁ%gj&ﬁ@{@%@e s@gmr{ deTlabl '?'egt

LE{err] (¥ kP thanol - trafluoroécet1qxﬁﬁﬁﬁ”kﬂ 100 : 100 : 0.6) 2
Flow f@te : 1.0 wi/nin. Conpound-

Temp.: 25%
Detection : 230 nm.
From the starting material having R-configura-

present invention showed far |ess inhibitory effect on e Q'HPJ;S‘ %ﬁ,ms BEEN

A 280 10

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

18 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. 162-1637C .

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. 166-168°C .

35 (¢) The reaction using the compound of formu-
Ta (III) in which RY is acetyl group (amino-protective

This Sheet Has Been Replaced
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As can be seen fromthe test results given above, the conpounds of
formula (1) of the present I nvention and their pharnmaceutically
acceptabl e acid addition salts have both of excellent inhibitory effect
15 on vonmiting and gastrointestinal nDtI|I9y enhanci ng activity
(gastroprokinetic activity) with | ess cns? depressant activity and |ess
toxicity, and hence, are useful as gastrointestinal notility inproving
agent (gasﬂuomnmkinetic agent) for the treatnent and prophy- 20 |axis of

vari ous gastro¢ ﬁﬁ%%g@gnfy?cé}g@egéﬁ§+gfr associated with various

di seases and anor exi a, nausea, von1t|ng,
abdoni nal full ness, Tppdt. &bﬂomﬁr&&azbt!iwﬁththekuohHﬂal pai n,

heartburn o, foR=SEHFLAN O (0} LLPO o 0L EA, 56 SCENoENAEULEY RERIRS

chronic gastri esopap agea r gastric and duodena
gastric nels ostnd %tmbmf)sethﬂ aceita be ywecesaddeds andetosthgery, senile

i | eus, POS) PRpl FEC PrY &ygﬂrggﬁy1S?k?&P&F&Pﬁatg'§Q§t33d9359939W1se

geal and biliary duct disorders Euerl eriodic vomt I ng, upper
respiratory tratt-Tntect1®bs: fAftexatipeefollowingi2abeersdbueti syangone,

consti pation, jpfag digripea; sg PNk ! &k éifﬁi}m'&ce@@t'ée@o@ﬂ& ¥RMm ting

follow ng adm ni s- tration of anticancer agents or | evodopa
preparations, containing |3i$hge e falR)lT3aamineohrebhyl-1H-hexahygyrorpe

conpounds {f e P HS s | AAEEd | PPopwi s e CPIPPHEGR Xturé ﬁﬁﬁcﬁbwﬁgomlo

especi ally excell'ent gastro-
intestinal not§¥1%5ed nfROEMRT |3t tthe same temperatyre pRdrHBeRufPEal

preparations cp® REuPEMO-room tShEs L&t BYe O afhe PRE 8B EHR mi)ktu pbreasct al
route. The clinical dose varies degendln on the klng tp 3
tum chloride

conpounds, adi#FRed a¥i bh wateesandsaturgted apuequs so

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 Ffiltration,

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-56-
carboxamide which was obtained in later appearing Exam-
ple 17, 55 ml 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



age of patients, or the like, but is usually in the range of 0.01 to 10

ng/ kg/ day, preferably 0.1 to 3 ng/ kg/ day. For using the
conmpounds of formula (1) or 10 their pharnaceutically acceptable acid
addition salts for such nmedi cinal use,gs above, they are normally
administered to the patients in the form 8 phar maceuti - ca
preparations fornulated by mxing with carriers whi ch are

convent i onal | yr esedug rwashovashed \mfthmdl@la10116f¢m-rm¢hh$@ﬁlz Edd:whdch do
not react V"'”?iﬁ)t‘f"urcé)@é’s’t’@?n}ng é] e@rgsﬁﬁﬁo“‘%e”tﬂ?@ SM)\rré’nt ofas

specifically, Tor exam carriers as lactose, Inosit
gl ucose, mannievapora ted un#nrewpdun#mlmn¢sswy@|bmeatven1 ZBagcaf bhetly

pregelat|n|zeq=§5@gq§? SYET PRdu dpgnesi um al um no- 20 netasilicate,

synt heti c al um num |cate n1crocrysta| I|ne cel lul ose, sodium

‘car boxynet ¥yl E&tanpis 8 thf%&9t1°n byremgsesarcd ] cal ci um
car boxynet hyl cel 1 ul ose, Rp£ratio &{qﬂ? j¥qlbtm@% byjicel lul ose, gelatin
[ ' H ose su

acaci a, pul | ul an, hydroxyprop | ow stituted 25

hydr oxypr opyl cel | ul ose, Mexab¥gTo amwwe?cw Y-8 tme bhoxy-1H-
pol yvinyl pyrrolidone, palgysdwtfasPN@ls- S Ml dmfdd d(Compo§ﬁ’8“8')’“ al gi nate,

| i ght anhydrous silicic aC|d, nagnesi um stearate, talc, tragacanth
bentonite, veegum c&tb ox@%@Tﬁﬂanﬂ%n&ﬂetQX1?&ﬂ1ﬁﬁﬂ?%&¢H%az%B?BPtan

fatty 30 agjd 1er§te%£am§péﬂ#rwé@wevhééaé .32 ﬁQjé@%rbﬂnoQWG@ﬁWﬂH— of
saturated fatty acids, anhydrous |anolin, ycer o- gel atin pol¥sorbate,

macrogol , vegdieahydroazemine whighiwas bf%%%n%"%l?‘ébkedeﬁhahﬁl h&odi um

chl oride, SRgoee WP et NYEmetd o | €0 asiahide tERE eFtTe bERZY! 35
al cohol, glutami c acid, glycine, methyl parahydroxy- benzoat e, propyl

par ahydr oxybePRE%: and the |ike may be
41 (b) The above product was treated with fumar-

15 1i¢ acid and converted to the corresponding fumarate.
Recrystallization from isopropyl alcohol gave a 3/2
fumarate of the title compound, h.p. 156-158T .

The title compound showed a retention time of
44.0 minutes in HPLC under the same conditions with

20 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-isopropy!}

256 aifcohol. A difumarate- 1/2 hydrate of the title com-
pound was obtained, m.p. 148-151C .

Examples 9-12 [a reaction by process (a)]

Exampie 6 was repeated except that the 3-
amino-1-ethyl-1H-hexahydroazepine was replaced by the
30 corresponding 3-amino-1-substituted-1H-hexahydro~-
azepines. . Thus those compounds as presented in Table 6
were obtained.



n amed. The pharnmaceutical conpositions may take any of

such preparation forns as tablets, capsules, gran- ul es, powders,

Syrups, suspensions, injections, cata- 5 plasns, suppositori are—t

| i ke, which are prepared by conventiongi methods. Liquid )FHE%SHEEBﬁéSBEﬁV
may take such forms which are dissolved or suspended in water JdiEPLACED

ot her suitable nedia before use. The tablets and gran- ul esTay bé

coated by the-sret hods well known per se. The conmpounds of the
present invention as " represented by the f ory g in which R2 is

hydr ogen di spl ay good sol ubilit |n r nd he ce are partlcu-

larly convenient for liquid

can contain at least 0.01% onpound of a (1)

Thesd&dpr epar at i ons

of the present

i nvention o % a phar maceutyyes 438 bl e aci addltlon salt there-
of, preferably at a proportiof betmeen 3and 709! The preparations
may al so contain other therapeutically val uabl e conponent (s). 20 .
Best Mbde for Carrying Qut the Invention Herei nafter the

present invention is explained nore specifically, refer

ring to the

referential exanpl es and wor ki ng exanp[®d® 8t being understood that the

25 inventionis in no way linmted thereby. The identifica-

tion of the

for n'ed Conpounds WS G-k v‘l nr‘[ o hased on such data._as ol enent al
anal ysi s, tss sp@amu cohKigapec- trum | R spatr () Ndergeedtr bm and
the Iike. ple |rahidshe {ol Rowijng fef@rential and ywidathen 30
exanpl es, the folj owi ng abbrevi ations jare occasi nal |y ardeent or
si.nplifying the descgligtio ecry fTjon, SoLyent]
A. et hanol 5 Erﬁsdl e % hé %é q%s bsﬁ%t h?{ﬁn ] E
Me: net hyl 10 RS 3 200-202 A-E

s 11 RS CH[«<] 1 amorphous

12 R CH{~<] 1 amorphous
Examplie 13 [a reaction by process (b)]
20 Preparation of (R)-N-(1-cyclopropylmethyl-1H~

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

benzotriazole-5-carboxamide (Compound 13):

Using the corresponding starting compound, an

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

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

benzamide was obtained through the reaction

and treeting

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 recrystallized

from toluene to provide the title compound,
128C .

m.p. 127-

This Shect Has Been Replaced




42 Et: ethyl [err] : cyclopropyl

Ph:  phenyl [NVMR] 5 J : coupling constant,

;. singlet d: doubl et dd: doubTHSUEHBE

t : triplet 10 g : quartet m: nuliti pl REPLAGE E
br-s: broad singlet [ & her s] 50 ee: enantiorferiteéxcess 15
Exanple 1 [a reaction by process (b)] Preparati on of

N ( 1- et hyl - 1HEkamphedridafapireaction by process {(a)]

3-yl)-6-net hoxy-1- msthyl 1H—be z.otrl _ e
(Conpound 1): rerafs 6“m°q%?“l E‘(n‘ eéftﬂ' us?Hso!TeLﬁifaohrf %gﬁ ng 20
alb;)ut2 3. ?hg of 45 amhnf) N-@l)e{ﬂa-yiejtgid-xlyeﬂammaz-dpi—m@zotbnazolde—-s—

y met hoxy- 4- met hyl a ' een obtained in the

| at er - appearing Refer en{gl gﬁgg%ﬁg}ee%%%m"%ﬂi of acetic acid was added.
The soluti &n was then Exampdlee® wasS[repreated texoeipitcHthett nthei6-an aqueous
solution 25 fe A I thit S I . by -
an hour's stlsrgl(r&lqrr'?gl’(g gh%e%z(rgr’gq?easnz%gr {B %a'rbﬂ%‘gﬂ% a?ég%g?al%én%mx ure was
basi fied wi t hlagtkbyls t$odiexahygdr oazepdmexiused dmd Essamrdot &l wine re-

chl or of or m Tbﬁgg’é ? GV\@!%Jhtoxg Si*&."ecl WA el zo G4 Pé/—eé-@él gkous

magnesi um sul ol'vent” was evapor ated under uced
pressure to gvﬂecanccldi )an|de§i—dm nOFHeedHﬂwdsﬂ-shﬁnfam&NaZOQm%i lica gel

Cobum BT AaR by 192 CRACEIAEA MY pradltt W Hifyeratye

chl or of or m et ha result- was recryst ?lzed
from t ol uene- rﬁrhmxarté!amwsheptwl @& he 13 tp pirovidet jthe i'c’ot"ﬂpﬁbund mp. 103

- 104[err]C  compound, m.p. 116-118C .
Example 15 [a reaction by process {(a)]

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

15 3-yl1)-6-methoxy-1-methyl-1H-benzotriazole-5-

carboxamide {Compound 15):

Example 6 was repeated except that the 6-
methoxy-iH-benzotriazole-5-carboxylic acid and 3-amino-
1-ethyl-1H-hexahydroazepine used in Example 6 were re-

20 placed by 6-methoxy-1i-methyl-1H-benzotriazole-5~carbox-
ylic acid and 3-amino-1-ethyl-1H-octahydroazonine, re-
spectively. The resulting product was recrystallized
from ethyl acetate to provide the title compound, m.p.
155-156C .

25 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)]

30 Preparation of 1-benzyl-N-{1-ethyl-1H-

.hexahydroazepin-3-y1)-6-methoxy-tH-

benzotriazole-5-carboxamide [a compound of

R? is benzyl group]:

formula (1Ia) in which
To 8 m1 of an aqueocus hydrochloric acid solu-
35 tion containing about 1.5 g of 5-amino-4-benzylamino-N-

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



43 Exanple 2 [a reaction by process (b)] Preparation of
(R-N(1-ethyl-1H hexahydr oazepi n- 3-yl)}=6-tpthoxy:l-nethyl -
1H benzotri azol e- 5- car boxami de ( ConpouhdH®) SHEE HAS BFEN
An aqueous acetic acid solution containin% - REPLACED

(R) -5-am no- N (1-et hyl - 1H hexahydr oazepi 3-yl )-2-

nmet hoxy- 4- met hyl am nobenzam de whi ch had been obt ai ned in the later
appearing Ref e¥bheh avasxebpained wis b@bbedappearbns[Befpcen&ﬁaé Exapl 50
of an aqueous el U1 080 CAN 3k Now 1AyakAgnofid 8EiEOHNHTYE! kil bE URTepdded
dr opwi se. ure was St our at the sane tenperature,
and t hen for tW&Wﬂo@ﬁéeét rbonthenpelut ive. tivha femd- of antagnenv»ture was
basified with sS4l oK i S t t

et hyl acetate. ﬁg@gi?rggéygkn¥ﬁé F Eﬁ Of %LHHP n§§??2§ g@%r%gn drous
magnesi um S %ﬁ#?éi%cezﬁkp1h@ssofvbhmwﬁdsbﬁvaﬁomavé&eahd§ﬁ1rédaéed

pressure 10 9WFdgR ehbYedfs! iy s Then obha"an RUBFCS! Bir ringOatl kot 0°

col um chronatography, wher eby el ute uri

chl or of or m et {RiMRE rq bu re1) Thmeregctb@ulminguselwasMhssnéeeyswathuﬂ@& from
tol uene-n- hexaé'é‘ueoust@o@{@a{' 3§x17 d 8 1&9?01’1' tLRdCQQPP%Qed”Wth
118-120[err] C er err - 6 (c=1,0, ethanol).

Exanpl e 3 [a r&aterofewy- prB%%s%xt53$t was washed W’Pheﬁaﬁafﬁéﬁdof

(S)-N-(1-efdyladdbod® sodium chloride solution, dried over anhydrous
hexahydr oazepi n- 3-yl ) - 6- met hoxy- 1- net hyl - 1H-

benzotrlazoleJEﬁQQﬁﬁkﬂ@uﬁQﬁthﬁwmﬁﬁmdt@9 solvent was evappgatedcunrdarand

treating were ﬂ&\%@deﬁréé’sure wepnwmé 8h nb#a{, Feskiasn! eTRe yekHg an
aqueous sol u- tion of %éﬂ% am no- N- (1- et hyl - 1H hexahydr oazepi n-3-yl )-

30 2-met hoxy-YMereAaRy | SR iR ah?o%‘*Lmehsﬂbdcab%noshamaaosraphn t he
| ater appeari Rghdied &t et ivds EXAIPE® Snd TPErified with chloroform-

15 methanol (20 : 1). The resultant solid was recrystal-
Tized 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 t1-acetyl-N-(1-ethyl-1H-

20 hexahydroazepin-3-y1)-6-methoxy-1H-
benzotriazole~5-carboxamide [a compound of
formula (IIb) in which R3b is acetyl group]:
To 31.5 g of 1-acetyl-6-methoxy-1H-

benzotriazole-5-~carboxylic acid, 20.3 g of triethylamine

26 and 400 m? 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 -8C to
-7C . Eighty (80) m1 of ethyl acetate solution contain-
ing 22.8 g of {R)-3-amino-1-ethyl-1H-hexahydroazepine

30 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.

35 The solvent was evaporated under reduced pressure, 36 g

of the title compound was obtained as a solid. m.p.

Sheet Has Been Replaced

TR



pfodudt obtai ned was recrystallized fromtol uene-n- hexane to produce
the title conmpound, mp. 119-120[err]C

44 .Exanple 4 [a reaction by process (b)] Preparation of
1l-ethyl -N-(1-ethyl-1H hexahydr oazepi n- 3-yl )-6-nmet hoxy- 1H
benzotri azol e- 5- car boxam de (Conpound 4): The reaction and
treating were carried out in the manner simlar to Exanple 1, using an

aqueous sol u- .134-18p&, éresrymtajdired fremh?th!H—Hékéhﬁ@ﬂoazepln 3-yl)-4-
et hyl am no- 2- netho benzam de whi ch had been obtained in.

| at er - appear i ndHReN B ped tFxan{fIDE! 57 6 muee : ph.8duSH. 1b dﬁfeﬂﬂﬁbd lvx&s? 1. (6H,
I nd,.

oS a8 Tl ahc O By o 1 L RS e
Pre aratio et (1;ethyl . hexahydr oazepi
n-3-pyl ) - 6- gﬁ%l ?—F éi]éb &_H Jhﬁ/“ﬂ@: gtsﬁ é%l §)5 car boxani de (Conpound
5): The reaction and treating were carried out in t he,

sol u- tion of
s R AN
4- ethylan1no 2- nethoxybepaag&dgtmbhcbfh )b@ﬁ@mppsaqng@h;@~qn_the
| at er - appeari ng Referentjal Exa he prod- uct was obtained as an
oil: nmass spectrum(nfzg'exa@!i%r aze?hﬁferr]) Exanple 6 [a reaction by
process (a)d (1) Step t: Preparation of N-(1-ethyl-1H hexahydroazepin- 25
3-yl )-6-nethoxy-1 Fbenzotri azpl e-5-car boxam de ¢ ( Conpound
6) : To 10 ﬁ? dfSHTEr tﬁ???%?%h%?d%fstﬁtﬁoﬂ (R)z8nt ai ni ng

0.85 g of 6- natrbxy-d+eapravactasohed o €RTori de, @EE| §CohCheieOnys-g of

NN -carbonyl di i M dazokes Y080 m1 of chloroform, 293 g of chloro-

triphenylmethane was added portionwise under ice-~cool-

15 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

20 the resultant oily residue 600 ml 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 ml1 of n-
hexane-ethyl acetate (10 : 1) mixture and dried to

25 provide 290 g of (R)-a-triphenylmethylamino-€-
caprolactam, m.p. 189C .

{2) Step 2':
To a mixture of 300 g of the above product,
193 g of ethane iodide and 1,500 m1 of tetrahydro-

30 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

35 dissolved. The reaction mixture was concentrated under
reduced pressure, and to the residue 1,000 ml of ethyl



30 added and stirred for 6 hours at roomtenperature. 0.75 G am of
3-am no- 1- et hyl - 1H hexahydr oazepi ne was added to the reaction m xture,
foll owed by 14 hours' stirring at roomtenperature. After the reaction
term nated, the sol vent was evapor at ed der reduced pressure, and the
35 residue was subjected to a silica gel um chr onma- t ogr aphy,
whereby eluted and purified with chloroform

45 nethan@PeG3¢elyaSTdepﬂodu&ﬁsbbmaiﬁ@& maéuﬁé@myyﬁdm-waten.ii@@-from

th | -dieth t !l
cLnenl et b G4, i8R Yook 300e T Binyarc SBGRURIAI D P,

J=7Hz), 1.5-2. fatenl, amg, the 502V95i3W§S(GMaPﬂrat3d &ﬂdﬁgHrQ§PC9d4 4( 1H,
m, 6. 4 (1H Bredburé. 07 T6llheS) su]tan% Q5yé¥QSQﬁu% %H§>m18 £§ (1H s)

Exanple 7 [a reaction b{ rocess action by 1
ethy

process (d)p hexane- apsép&eaﬁ 8n :ofl )( Wjixtuee- a@ﬁyﬁﬂﬁnd and

hexahydroazepi @31k nk- @r?%E%SXXnQ pr$c1p1tate were collected by
benzotri azol e-5- car boxam dé ( f [a reactlon by process

(a)] 15 f11tr¢6199@ ﬁwdoﬁraeduﬁ@tsywﬁo?ﬁanSdefséﬁarﬂcﬁ hy T-8ont ai ni ng
10 g of 6- ”Eth?%ﬁp%@h@@ﬂé@h&ﬂﬁﬁ@h%—5ﬁﬁﬁ%ggﬁydroazﬁbh%—@cu% .9 .919%7

N, N - carbonyldllnldazo was ad and stirred for 6 hours at room
temperature. T& the reactlon nlxture 8.8 g of (R)-3-am no-1-ethyl-
20 hexahydqgazgggnesggg added and stirred for 14 hours at room

tenperature. After rm?TFHCtHN1tEHﬂnated t he
o 616 g of a 70% toluene solution of sodium

bis(2-methoxyethoxy)aluminum hydride, 1400 m1 of toluene
was added, and to the mixture 280 g of above product was
added with stirring and ice-cooling. The solution was

15 stirred for 1.5 hours under the same conditions. To the
resuliting reaction mixture, 1,000 m1 of 15% aqueous
sodium hydroxide solution was added under ice-cooling,
and the organic Tayer was separated, and then the aque-
ous layer was extracted with 1,500 m1 of toluene. The

20 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

25 give 247 g of {R)-1-ethyl-3-triphenyimethylamino-1H-
hexahydroazepine, m.p. 83-84C .
(4) Step 4:

To a mixture of 177 g of the above product and

50 ml of tetrahydrofuran, 700 m1 of 10% hydrochloric

30 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 1liquid extract was

35 dried over anhydrous magnesium sulfate and the solvent
was evaporated under reduced pressure. Thus 65 g of the



sol vent was evaporat ed under reduced pressure, and the resi due was

subjected to a silica gel colum chrona- t ography, whereby el uted and
purified with chloroform 25 nethanol (10: 1). The product obtained was
recrystal - lized fromdiethyl ether-n 8€§xane to provide 12 9 of the
title conpound (Conpound 7a), mp. 127-12 rr]C (a') The
title conpound was once again re- crystallized from et hyl

acet at e- n- hexahd td§ gioneound ﬂ@stpbﬁéi@@ﬁb@ﬁn@n @ig.. 142- 144[err]C.

[a][err] - 71.9[err](c=1,0, nethanol) Thi's conpound showed a

retention tineigt g t hi p ok € q _
chr omat ogr aphy B (MH%L dl% (?E oé %nvzﬁ ngrbéogécﬁ t |tonjsmi Sd 3’ ullag ]a(r$ c%’h -
35 cal purity @), 9% or hlgh@y ,

46 [ HPL condltloﬁ(g]H d oz, 6. QHZ) 2005 3% (4H m) & 7!ng£1“ dd4900
4.6 mmx 259 J=1376) JRNSHACt2rgsd (b ﬁymtorm Cheni cal Anal ysi s Center
Mobil e phase : n-hexane-iethylene chloride- 5 ethanol-trifluoroacetic,
acid (400 : 10Q: 100 : 8.?) o Flowrate : 1.0 mi/mn.

Tenp.: 25[err]kxameie 19 (a repgtden; ggcordipanfo scheme 1) From t he

starting material haV|ngpﬂbﬁgagtggﬁaoleR)Laaam1hae1above title conpound

havi ng an optical purity of 99% ee or higher was obtained by neans of
t he high perfornanceCVF&BPH°BHFBﬁﬁh%&Féﬁﬁyexﬁaﬂdée@BWWﬁﬁF%d by
racem zat i to. Fuythsegpre, in the | ater appearing Exanpl e 8, a conpound

ohis ned 1o " TS o WeasPal SBr o8 el TR b OF
(R)—a~tr1pheny1methy1am1no~€~capro1actam 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-
triphenylmethylamino~1H-hexahydroazepine was obtained as

an oil.
(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 5 hours under
reflux. 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 chioroform-metha-
nol (10 : 1) to provide 10 g of (R)-1~cyclopropyimethyl-
35 3-triphenylmethylamino-1H-hexahydroazepine as an oil.



raceni zati on. These facts clearly indicate that the configuration of

the title conmpound obtained in this Exanple is R 20 (b)
The product as obtained in above (a) was treated with fumaric acid to
be converted to the corre- spondi ng fuparate, which was recrystallized
form i sopro- pyl al cohol - met hanol to §§OV|de 3/2 fumarate of the

title conpound (Conpound 7b), mp. 131-133[err]C 25 (b") The
product as obt{(@hedtiep above (a) was treated with fumaric acid to be

converted to the corre- - t e | L zed
from i sopro- pyl al co%oﬂ Wr ovf)d'grglcg1 qeurrg:t‘f% %?g\'%eswﬁgltc%ﬁ}s
pound, mp. 162 ¥e3[cek rfed r@ydrofuran, 1Q®h'WT dahel Phobiydroaslobiai ned in
above (a) was t t [ n ted hgsc

spondi ng furraraeﬁ‘ed w\/ﬁeﬁ? {djdv\%&s ﬁe‘i‘%@f ‘fl%e%tﬁ%rﬁitﬁﬂ 5 “I’Rr%-?éo%ég‘ I
al cohol to%pr dsmpe 13y tu ey e regud ti ng e et orpfmikbue ¢t weas ceapbedd,

mp. 166- 168[%fdhctﬁ5ethy1l Sther (:41‘14 ﬂ@éﬁf&édé’r‘l é';?éPQ«LQesQ UPQ'EQG of

f or mu- i n wWhi err I s acet group (am no ective

47 gr oup) m ?{avqmum Wqﬁmsar(da)qxtracted with clgir@rgftostng of
1-acetyl - 6- ”EPHWBé &e(;]szagﬁ]d &MP&)@"%@#&é?ug@u@fﬂt@f

triethylamine '5 a 400|ﬁ acetate were a
mxture 17.5 @nsk té‘lenyﬁo"d'lﬂfﬁrdﬁﬁ rmta@mt%dmﬁemomﬁwd pregsune;o

-10[ err] C1p AltlPlp Adva dePld Wi B 2 NS ¢’ 'cr&d..mmd a@tan5&.1t0 -7lerr]C
80 m of an ethyl acetate solution contaitning 22.8 g O

(R) - 3- ani no- 1Examnplel 320, ea HiaRcd1 o0 apaqiidier vako aﬁﬂwﬂﬁrbbw se to the
mxture which was . StEddpadtd1Glondd AW anfind-E-SEHYEI L Afper ature and then

for .
hexahydroazepine:
(1) Step 1:

15 To a stirred suspension of 125 g of a-amino-€-
caprolactam, 118 g of triethylamine and 600 ml of chlo-
roform, 288 g of chlorotriphenylmethane 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. 240-241°C .

(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 resulting
crystallines were collected by filtration and dried to

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



16 hours at roomtenperature. The reaction m xture was washed with
wat er and saturated aqueous sodi um chl oride sol ution, and dried over
anhydrous sodium sul fate, and 15 the sol vent was evaporated under reduced
pressure. The resi due was resolved in 4800 m of a chl orof or m net hanol
(8 : 1) mxture, and then 180 g of silica gel was added to the

sol ution, follq\sgd Y o}0 ghqurs’ stirring at room tenperature. The
silica gel was"r iltration, 20 and the residue was washed wth

1000 m of a chloroform To 18@etdharfol708b toluend xaainet i g ecomtaiant ngas
evapor at ed i e ¢ | cr ] egt

pr oduct . 6% bq%\l/t\g n'?" ;;q:r fh S’Wé‘&t’& o]:‘{"%aﬁélv"g hﬁdu{:lﬂ’eep‘r oéﬁbét'ﬁlpwa%?%
treated with 2toluepet mass agdedol ufmrtien 89 ofoff ke iabove mtddyctand t he
formed fumagat g r | i . Ry Vil l+d S0 ' ol.to
provide 25 g of g%’?%d?ﬂeﬁq}b%h%rj rs;tﬁcei'%fn%[nk?endt i't e%ﬁp’oﬂ n’d?’r%p%l.wea& Cﬂp .An
131- 133[ err] C. hour'sds t{ia ridac windre oyt her sames qahdi 3iwns and 2 houis'l. 85 g

of (R)‘l‘acetyEtN?Qﬁh%tQ¥l?%ﬁm tfﬂperat%ﬂﬁ. agg1t reaction mixt

hexahydr oazepi n- 3-yl ) -'6- net hoxy- benzo e- 5- car boxam de whi ch

was obtai ned i Watared ndpd8¥%r iasgemusmsod iumplhy drpxisee molaftion were
chl orof orm mtbaﬂghsgﬁf'erl)i cELEbdGng, aMRS t@l%d%c*gfﬁiré NelyelSwad of silica

gel was added, an he m xture was stirred for "16 hours at room tenpera-
ture. The 3P1iegraeptrds r dhevodaippini Traver wes Mes hase wi th water, and

48 . resi dugryag waheqnmboasc%gmfs%m R, @hd G%Qe splVetir e

cont ai ni ng 1@6agueous ammoni a. The solvent was evapor at under reduced
pressure to gi Y&S18Yargratedhande rergda oo esessusguct Thus pbdadined [a
reaction by pre¢e§sréaditiue was crystal1RzeR2FHomOR tHanbD).- Nrhb &irpd- 1H

tallines were collected by filtration and dried to give
15 65 g of 1-ethyl-3-triphenylmethylamino-1H-hexahydro-
azepine, m.p. 85-867T .
{(4) Step 4:
To a mixture of 134 g of the above product and
30 m1 of tetrahydrofuran, 500 m1 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 én
oil.

'H—NMR spectrum (CDCls, &ppm): 1.04 (3H, t. J=T.5Hz), 1.3-1.9 (8H,

30 ™. 2.42 (1H, dd, 1=13. 5liz, 6.94z), 2.5-2.6 (4H, m), 2.70 (IH, dd,
J=13.5, J=3.5Hz), 2.98 (IH, m).

Example 21 (a feaction according to scheme 1)

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



héxahydr oazepi n- 3-yl )-6-net hoxy- 1H

benzotri azol e- 5- car boxam de (Conpound 8): (a)

GR) - 3-am no- 1- et hyl - 1H- hexahydr oazepi ne 10 in Exanple 7 was repl aced by
(S)-3-am no-1-ethyl - 1H hexahydr oazepigye which was treated and worked
up in the manner simlar to Exanple 7 to provide the title com

pound. The, gbove, product treated with fumar- .15 ic
acid and conve%?%ﬁo}%é?%g %8?&e§5058?n@g?ﬁniﬁgpgre1n wﬁgcff?ﬁgfﬁngpion
from i sopropyl () cohemhigave-aaBrdiactahunarheetdtleheompblumdc eamowbd, m p..
156- 158[err] C.4 .4 .Jhe title compound showed a retention tine of
44.0 m nutes i%ﬁlﬁf&:ﬁ%d%? Phe same conditions with 20 those specified in
Exanpl e 7, anExanpba 22t {gakepatiopy accoollifgideeschehmeghor .

(b") The ahkeove product o reated . with i ' Ly larly to
(b) above,and t he forne%réegfﬁgg?%t§?mgsa?ég¥;gtggg?gégngg#?t%&q]1@{

et hanol -i sopropyl 25 al bekathydroazépimeate. 1/2 hydrate of the title com

d bt ai ned, . - 151 ' - ti b
rocess (ay] o0 M P eddfie €N ropaafdd (BkESRY Fhak? (RIAEH,O" Y
ani no- 1- et hy| -tiri mlescanlme bay bphheovEscappb haetiabyus hd 30 tber s&spordi ng
3'3”‘no'1'SUbSﬂﬁ%t?f?“ﬂﬁﬁhPéﬁbX%%Q;%%da-ﬁF?PhQﬁ§lmJ@H§1EH9§%~€9”p°”nds as

presented in Tab were o _
49 [err]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 250 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 dce 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 chlioroform—
25 methanol (100 : 1) to give 36 g of 1—ethy1-1H—heptaf

hydroazocin-2-on as an oil.

‘H—NMRspectrum (CDCls, Sppm): 1.15 (3H, t. J=THz). 1.4-1 7(6H, m),
1.82 (H. m), 2.48 (2H, w), 3.38 (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 chloroform, 34 g of phosphorus pentachloride
was added portionwise under stirring and icé-cooling.
35 followed by additional 30 minutes' stirring under the
same conditions. To the resultant mixture 0.4 g of



Table 6 10 Exam configu- np. ([err]C) recrystal--

ple rati on R err] n Q lization

sol vent 9 RS Et 2 1/4Herr]O0 169-171 E
10 RS Et 3 200- 20%8 A-E 11 RS
CH err] 1 anor phous 15 R CH err] 1

anor phous Ie a reaction b r ss (b)
Preparati on ofd ¢5"$+Y ?%3%% %%9?ﬁeﬁﬁyfr%?£ cg‘°L°%9"ﬁex§ﬁdyd roaz
epi n-3-yl ) -thewtI® §YOﬂ ﬂE&hVﬁe Wit slowly added dropw1se under the

b t | e- 5- box
cor  ospontl ng B8 (SHOE LhiBtnd o Liowed By R ohuEs! ubpaki R under:

(R)-5- anlnoIV(éftuMﬂ(HHW¢yéﬂE¢&Ut wad evaporated under reduced pres-
L hexany SrpaRRIe. a6 SRR s EHUI PR o ruRRRRRRER S,
t hose of Iatemmpmarsfmce&mw wi Ph ewd Pe AndnRedgueotis abolkampltasod and
s 301U e RO A LR B B A B el R T s
provi de the tiguefaionpoanmdl, tie pso I¥ent was leBipsrdtted under reduced
pressure. The residue was subjected to silica getl
10 column chromatography, whereby eluted and purified with
n-hexane-ethyl acetate (4 : 1). Thus obtained
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-1H-hepta-
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 ml1 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-he tahydroazocin-2-on as an oil. .

'H— NMRspectrum (CDCl,, Sppm): 1.18 (3H, t, J=THz), 1.5-1.8 (6H, m),

22(2H m, 3.08 (1H, m), 3.28 (14, m), 3.53 (1H, m), 3.76 (I, m), 4.0
30 (IH, dd, J=10.5H0z, J=5. 6Hz).

(4) Step 4:
To 36.4 g of a 70% toluene so]ut%on of sodium
bis{2-methoxyethoxy)-aluminum hydride, 100 m! of toluene
386 was added, and to the resulting solution further 4.8 g
of the above product was gradually added under stirring



50 ‘ Exanple 14 [a reaction by process (a)] Preparation of
N-( 1- et hyl - 1H hept ahydr oazoci n-

3-yl)-6-net hoxy- 1- met hyl - 1H benzotri azol e- 5- car boxam de
(Conmpound 14): 5 Exanpl e 6 wa,g repeat ed except that the 6-
met hoxy- 1H benzotri azol e-5-carboxylic ac %I and 3-am no-

1- et hyl - 1H hexahydr oazepi ne used in Exanple 6 were re- ~ placed by

6- met hoxy- 1- MP%MZI'&QJ &00 ljowegl ey Borhours'y|sti eicing sl room

3-am no- 1- et hytlgmhfd; ,q;lydr-,@z?&i ISl gqi,i Velyate d Ngnd €588t 1 NG
product was re(?rystaeﬁ zed rom%gtca\tgr?or{ - di et yel’ et%eer to provide the
title conmpaeeusmged iump hysgjaxidec solutipmmsire @sided razad ¥ahl by
process (a)] under stirrind RAMAd-Ud AN :-Jgh( larid Ptle JhhH0EE RO W @azoni n- 15

3-yl)-6-net hoxy- 1- met Q’yl -1H benzotri azol e- car boxam de
w1

(Conpound $5) extracte th diediiple ed hets r dfeatexdt ragtepras it iethe 6-

et hoxy- 1H begzQid landd/Ql rduls GRINQAIIC ARt hndr 3RS0 1vent was

1- et hyl - 1H hexahydr oazepi ne used 1 n Exanple 6 were re- 20 | aced by

6- met hoxy- 1- m@Maperatese wpstan srduces prassure to|Rrovide &fl 9 of

3-am no- 1- et hylyel HHaqtea i AR 3 anf &i1. spectively. The resulting
product was recrystallized fromethyl acetate to provide . the title
conpound, m pEXampigs 2A-dme meaeting according Yo, sigfieme, Ibwi ng Exanpl es
16- 24, synphetic met pedpadfatiibn ioFt aLEmAinal-as- gy afe useful for pre-
paring the conmpounds of the present invention are de- scri bed.

Exanpl e 16 [a reaction B t{ehydeeezogipesg Preparati on of

g- 'bentzy! -Nl(l- gt hyl blH (_13 To a soTuftgbaler AFZPioF ?z—sdfaa@cfrm-h??y;lﬂ
enzotri azol e- o-car poxam a Co na of, . . r a a) In
ohich Riorr] POMBBRAR 2tond 8 STethane’odige; in 290 A Whichu:
gydrpchl Zri c aerrdt;ﬁalxlyet&&ﬁé,ors.coo@t ?ifnied% aituml Hydridfe was gradu-
-am no-4-0enzyl.am no- . .

(1-ethyl -1 héﬁéﬁy&.r‘}cﬁ‘f?;ﬂi"ﬁ’-%‘-ﬁt)‘-rz"-’ﬁ& Rox JO, dfmperature, 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~iH-octahydroazonin-2-on as an oil.
(2) Step 1:
To 200 m]1 of a tetrahydrofuran solution con-
taining 20 g of the above product, 78 ml of 2M 11 thium
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 resul-
tant mixture was diluted with water and washed wi th
ethyl acetate. The aqueous layer was acidified with
30 conc. hydrochloric acid, extracted with chlioroform,
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. 109-110TC
35 (recrystallized from diethyl ether-n-hexane}.



51 whi ch was obtained in | ater-appearing Referential Exam ple 9, 30
m, of 5N hydrochloric acid and 70 m of water were added. To the
solution then 1 m of an aqueous solution containing 0.29 g of sodium
nitrite was added 5 under ice-cooling, %Plomed by 30 minutes' stirring
under the sanme condition and an hour's stitring at room t enper at ur e.
The reaction m xture was basified with 48% aqueous sodi um hydr oxi de

sol ution, and-€X}raBtep &ith chloroform The extract was washed with

saturated 10 aqueous s 2:“’('6?“&?%?%@&%%8% §6iﬁgi8xeﬁoﬂ@9¥ﬁ‘iﬂ§512

magnesi um sul fate, and the solvent was evaporate
pressure to proveficthe aboverpsoduet, The mesef wateguandad . Sumj eefed t o

silica gel co'vmeﬁwwﬁfﬁ&r?&%adaﬁmerf} Nthe ¥B8utkihedndnduryl i Bped

with chloroform 1 ano e resu tan sol was recrystal -
lized from®i @hyef e@neacebommbetlou gootainéngi 818 g ofceﬁbm]nd m p.

136- 137[err]Cich1°r 8Pﬁ£€é1?a£a?5&éﬁt&FBRQ¥SEBQ?@ﬁ§1E@lLoo11ng, fol-

Prepa rati on of -1-acet 1-ethy
hexahydroazep|}p!¢ |9¥63%g@ @&yeqp+st1rr1ng Further 30 m1 of an

benzotri azol e- éﬁ&é6@§X§81@€1£ﬁ EORPa PHAg 0B 1 .8 of sod1um heigY! Gak! ID) in
which Rerr] is acetiroprou 31.5

go
1- acet yl - 6- netHEsgd w‘sbeﬁ90¥F?aﬁ%?étsoﬁaﬂbbiyrﬁe HBFB“ was3theps

triethyl amge £birpdd 9P 150ho@FEY! ﬁﬁ@t aéscwas aqlséedre Wast Beusreluut i on
then 17.5 g of,  ethy]l chloroformate was added_dropw

-10[err] C, fol’!'b%d"b? Yake horRd: extrac ted wi tth‘b?H‘E‘tBther 7'[TBPr] C.

Ei ghty (80) meRfr#£ébyhasCrashed S vﬁlgatapﬂﬁaunsodwml 85?3218e9s3f|u-—
(R)-3-am no- 1- ¢t Xl-lk#hexahydroaz I ne was added u anse to the

m xture whi ch YR8 apd kﬁﬁ|gyer a hydrous magnesium s ate 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 70°C 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 m1 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 sulfate. The solvent was
evaporated under reduced pressure to give 8.5 g of 3-
amino—1-ethy1-1H—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 chlorotriphenyimethane was added

35 portionwise under ice-cooling, followed by 3 hours'
stirring at room temperature. The reaction mixture was



stirred for an hour, and then for 16 hours at roomtem perature. The
reaction m xture was washed successively with water, and then with
saturat ed aqueous sodi um chl o- ride solution and dried over anhydrous
sodium sul fate. 35 The solvent was evapor, qted under reduced pressure, 36 ¢
of the title conpound was obtained as a Sglld m p.

52 134-135[err] (recrystallized fromethyl acetate)

[err] H NNRspeewa%heqmpeM]wrebﬁd]mwroua oadjep. chlogideospjution.2 1-.

(6H, a@cz4ér¥e§5 gélﬂ SﬁhﬁﬁogQ ﬁﬁé&e%)u sQ?fS%lé‘i a)nd ¢hddsbith

br-s). 7.76 5 (1H s
Exarrpl e 18 (a yeaktwan au%apﬂahgdtbnéehenedqged pressure. Thf»r &paidteon of

(R)-3-am no- l-ﬁ&byénékbcted tg siljca 8¢X88Y dhRERPbAE Lo §Paphy), Step 1.
To a stlrred suspensi on - a- am no- [ errJ-caprol act am

hydrochlorlﬁkfwbﬁﬁebyo?1¥F¢€tﬁ93 PU"fhﬁﬁn@‘Ehde!thoaﬁ¢tGFeChTBPEPBPnl 293

g of chloro- (1 triphepy! JpobRAE 1@5q26H°9- LRI LhERYARBLHDYBRh6e1000! -. 15
I Ng. The resu tlng m xture was stirred our under the sane

condi tions, arRitRnEn! Hopctabyheesrzonin-2-0p o dctpbids MeP . ThBOreacti on

m xture was wepggeg W(Fécryst&mieieanﬁr&ﬁlﬁdh@xsﬁea@bugioaae%aee§SIum
sul fate. The sol vent was evapor at ed under reduced pressure, and to 20

t he resul tant %ﬁ}y $tePdhe 600 ml of n- hexane- et hyl acetate (2 : 1)
m xture wegp added under hgadong @nda 70%StbTiémd. soTiei 64 YSFakbdNEm

precipitates Ob%s&-ﬁgethoxyethoxy)alum1num 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
158 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. fhe
residue was subjected to siltica gel column chromatogra-
phy, whereby eluted and purified with ethyl acetate-n-
25 hexane (1 : 10) to give 13 g of 3-triphenylmethylamino-
1-ethyl ~-1H~oc tahydroazonine.
{8) Step S5:
To a mixture of 13 g of the above product and
3 ml of tetrahydrofuran, 45 ml! of 10% hydrochToric 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



collected by filtration, washed with 1,000 m of n- hexane- et hyl
acetate (10 : 1) mxture and dried to 25 provide 290 g of

(R -[err]-triphenyl et hyl am no- E- caprolactam mp. 189[err]C (2)
Step 2': To a m xture of 30Q,g of the above product, 193
g ‘'of ethane iodide and 1,500 m of tetrahydro- 30 furan, 42 g of 60%

sodi um hydri de was gradual |y added under stirring at roomtenperature,

foll owed by 1smifatehomnd e soilvgninaas evararat abitidenokeducsfen t he
vessel was coaql ] & Al @, qgﬁﬁ I t he

m xture until %tr%%s\iﬂréeglet?b%gw%a?érq %IngfﬁrhgerS (ﬁssés%‘} v“"eu .d %?‘?e‘é@t’i on

m xture was c8efenendied Example 1 {aduseas tirans ancording 1o t9kep ekiifie
1,000 nl of ethyl scheme 4) 53 acetate was
added. Washing the solution with water, the organi c |l ayer was dried
over anhydBous magnesi uliregarations fe 4-ghd oM ek yiasT v apor at ed
under reduced press%kgahygrbgge@ﬂ%ubL@nQJQJméﬂﬁngugz350 m of a 5
hexane-ethyl acetate (50 : 1) m xture was ‘added and resul ting
crystal | i ne precipitateditEodengamddesd by filtration, and dried to

give 287 g of (R)-1-ethyly 3 suspension of 14.7 g of 4-chloro-

tri phenyl met hyl am no- 1H- hexahydr oazepi n-2-on, mp. 127 [err]C. 10. (23)
Step 3': -me tho xy=fynd 3 apegrzogd c7 G idol e Mol f i Ih! e &t urgnd

bi s(2- met Rgxy ¢t haxwialdimet Wiihetnais del 4@ 7 Plof Aty 1 chmpsidglded, and
to the-m xture 280 of above product was added with St'r”{ﬁiigp

i ce-cool i ng. Y& §id 0@ hes migtune yasy hepted, fiprs amdwun e

conditions. TFefihkg. AfRTUItErAG naRaeli @F Hind Werctidi0 tHe GfoThRdABquUEOUS
sodi um_ hydr OXL{%% %%la%toiroar{:evc\!lasun%%dreq-elér&dceerd ipcreéscs%orlei na%'id the residue
was dissolved in 200 m1 of methylene chloride, to which
15 12.9 g of triethylamine and 8.0 g of 3-amino-1-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 tittie 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.



and the organi c | ayer was separated, and then the aque- ous | ayer was
extracted with 1,500 m of toluene. The 20 conbi ned organic | ayer was

washed with water, and dried over anhydrous magnesi um sul fate, and the
sol vent was evapor at ed under reduced pressure. Thus obtained oily
residue was crystallized fromethanol. THh& resulting crystallines were

collected by filtration and dried to 25 give 247 g of

(R) - 1- et hyl - 3-Refphembi abt Exampieo31fr reachigahgeeondépgndo atpp 1 of
83-84[err]C (4) Step 4: chem 19 a mxture of 177 g of the
above product and 50 m of tetrah %ro?uran, 700 mM of 10% hydrochloric
30 acid was added, foIIBmeuab§t20h09¥s(3%t4r¢hhgrarNréénﬁtthréHperature.
The reaction mxture wasp gggrggigpin_sgy ?th @{ﬂggy_ghen an excess
anount of potassium carbohat e was added to the aqueous |ayer, followed
by extr@ction with chibreberpemide: | i quid extract was 35 dried over
anhydrous magnesium sul fal foABRi &P ERAMETL 1 wHESrEYBRELA! BlolpECtpardlCed
pressure. Thus 65 g of the - . 54
titl e compound $asSvawinael-athyh-dH+hexahydrpazepiprvragpssedum The

(CDA[err], [ef{iPOnd ompolidd(whe bhtdFfedgd alsgrid® (8H m, 2.42
(1H, dd, J=13. 5Hz, 6. 9Hz), 2. 5-2. 6 (4H, m, 2.70 (1H ,dd, J=13.
5, J=3. 5Hz). Befepeatipl fxample 4r(rppréions(aceerdingntacesrarng to
schenme 1) 4g Preparati ongpe &Ry £3saReme- 2

cycl opropyl net hyl - 1H- hexahydr oazepi ne;: 10 1 Ste
y Propy y Przparatign of 5—am$ng—N—(1Bethy1—1H—

hexahydroazepin-3-y1)-2-methoxy-4-
methylaminobenzamide:
(1) Step 2:

15 To 100 m}! of an ethanol solution containing
4.9 g of 4-chloro-N-(1-ethyl-1H-hexahydroazepin-3-yl1)-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

20 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-yl1)-2-methoxy-4-methylamino-
S5~nitrobenzamide.

258 (2) Step 3:

3.3 Grams of the above product was dissolved
in 200 ml1 of 20% hydrous methanol. To the solution 10%
palladi um-on-carbon was added, and the mixture was
hydrogenated at atmospheric pressure and room tempera-

30 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.



To a mxture of 370 ml of toluene and 37 g of
(R)-a-triphenyl met hyl am no- E-caprol actam 1,000 m of 1M t ol uene

sol ution of diisobutylal um num hydri de was added dropwi se at room
tenperature, followed by 16 hours' 15 stiyxring. After term nation of the
reaction, water was added dropwi se to the mxture to deconpose the
excessi ve di i sobutyl al um num hydride. The precipitated salts were
removed by filReferemtiahExamrie | prareaohtonaspesoiding to shkeppafed
aqueous sodi um chl oride sol ution, anghgrseds2QcRume aphydrous magnesi um

sul fate, and the sol vent _was .evaporated_under reduced pressure. Thus 34
g of (R -3- t ri phenyPreRape biehoo i H RixBnymi pazlip{heebb¥tobbai ned as

an oil. (2) Step 3: RéxahydroazepidO3ayT) s LizgtRéx$0ag of the above
product and 100 M of net%yl_ethyl ket one, 10.5 g of potassium car-
bonate and %.1 g of cycl BptBplaRbINNEnzABRdRe were added, and the

m xture was hegspd §pgp S2 hours under reflux. After term nation of the
reaction, the 1nsolTU=—30_ ble materials were renoved by filtration, and the
fil- trate was conceh®ré@dLiiEran ebbamereetytion gpptainipggi gue

was subjected 0.8 gi 60 OR) -4OENTEr &N-O[PLOBK 71— 1H- h8R¥hy #REELOYI RLeLed and
(R)- 1 oycl opr JBYI TETRSFOXE- -7+ Flefiyt Abi Ri aAA o L o Realh, BPbAYEri ne as
an oil. 10 amine aqueous solution was added, 5Pol Towed 3bySReRodrs’
ot ranydr of ur dHeRETRE AN4RT 1098 FRr cT B PVt wad BREPGHALRd KBAPBued by
stirring for 5 éduced apréswite > ah@ s ag yStal Thwe r ppeti phigatesct i on
mxture wes weghed: oo whil SR OULEUES" £i PO LIS, 20UFRYS O HRYRE: WERe s
were washed with water and dried to provide 32 g of (R)~
15 N-{1-ethyl-1H-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 m1 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 pailadium-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-y1)-2-methoxy-

.benzamide or its optical isomers:

Using 4-chloro-N-(1-ethyl-1tH-hexahydroazepin-
3-yl1)-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,



Wit h botassiun1carbonate and extracted with chl oroform The extract was

dri ed over anhydrous magnesi um sul fate and the sol vent was evapor at ed
under reduced pressure, 10 to provide 4.0 g of the title conpound as an
oil. Exanpl e 20 (a reaction accordlngsgo schene 1)

Pr'eparati on of 3-am no-1-ethyl - hexahydr oazepi ne: (1)
Step 1. 15 0 a stlrred uspensi o 125 of .a-am no-E-
caprolactam 1% 'br%‘f"?- ¢ i 29 H§P Y ﬁ%ﬁéﬁﬁ"%ﬁd’% 8{5‘? %mngounds ?6?5?9\ ipgg ¢
of chl orotri phestyl eet hane was added under i ce-cooling. The m xture was
further stirred for an hour under the same conditions, followed by 2

hours' 20 stirring at roomtenperature. Thus re
were collected by filtration, washed thorough
to provide 330 g of a-
240-241[err] C (2) Step 2':
‘above product - and 65 g of e i
formam de, 12 g of 60% sodi ‘ FGngadUMI CH added under
stirring at room tenperature, geol 'owed by 4 2¥"&tirring under the
sane conditions. The whole 30 was then poured |nto ice water, and was
extracted with di ethyl ether. The extract was washed with mater, and.
dried over anhydrous magnesi um sul f aygpjangl t he sol vent was evapor at ed
under redd®ed pressure. The resulting——=rystallines were collected by
filtration and dried to 35 provide 88 g of

| ting precipi- tates

ith acetone and dried

0- E- caprol actam m p.

| ution of 100 g of the
of di net hyl -

1- ethyl 3- trlphenylnethyl 0- TH, azepln-zzon m p.
3 - xample
8 S Me
15 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-5~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 anhydrous
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-



To 180 g of 70%tol uene solution containing . sodium

biis(2- met hoxyet hoxy) al um num hydri de, 800 m of t ol uene was added.
Further 83 g of the above product 5 was added under stirring and

i ce-cooling, followed by an hour's stiggring under the same conditions
and 2 hours' stirring at roomtenperature. To the reaction m xture,
wat er and 48% aqueous sodi ydy oxj dg, sol utjion-were |, added_under

i ce-cool i ng, aH"Th Tﬂgﬁﬁﬁ%&rgﬁéPyt%£h1EF§%%§?5?%69PTH636V3 RfC |ayer was
washed wi th wai@thoxyd5-nit fobenlz afde aady8roosidungnesi um sul fate, and the
sol vent evapor ated under reduced pressure. Thus obtained oily
resi due was gﬁ;%}ah’ fromethanol. The crys- tallines were
collected by filtration Bed d6ig@dof otige viebdbe Gorgdoét, 6 m1 of conc.
1l-ethyl -3-tyighenyl hyl am np; 1H hexahydr p- epine, . 85=86[err]C.
(4) Step :g q"-'év"m"y‘cﬁcbdn"ﬂ’(‘fu:%(em%f°€3itﬁa%$1ztﬁgrﬁbgg]gggrodag?kand
30 m of tetrahyctidrransob@Pion of 2086 §yelf oshhwno as26hloirddeas added, -

foll oned by 2 urs' stirri t poom t erature. . Th cti,op m xture
was washed wit ﬂw&%lf%th@/lgg'['ﬂe?. af'he%“é?nmg{lg‘égg %8?8% 3&5$§?’§8n§¥e was
added to the aucousr | ayeti anthexat a80€d. wiAfitehl beominatibarof The extract
was dried over_anhydrous lum 25 _ sul a h l.ygn

evapor at ed unJe?£$%1 ted ng%fevég%ree‘fa %r%)ﬁ%@i%ﬁ;&iﬁg g"'éﬁ‘%ﬁé’{ I\Q’?%gre
conpound ad arto praovide an adwssjstiNR-spkelts riuem ¢€DD ol ukjiopecopppm) :
1.04 (3H, t, =7 ek 3¢ (8 0, M, 2.42 (1H, dd, J=13.5Hz,

6. 9Hz), 2.5- 2J%“(‘iﬂQ n}',}e 2".‘%6’9? 1?%1“%",“"' J=13.5, J=3.5Hz), 2.98 (1H, ).
Exanpl e 21 (a Refeténtial doxammbe t 0 schene 1) _ Preparati on of
(S)-3-am no-1-ethyl-1H ﬁgkparaEi%ﬁ %;£§Eﬁ§3@§§§gfiﬁgﬁhyl-1H-

Exanpl e 20 was repeated except
benzotriazole-5-carboxylic acid [a compound of

15 formula (III) in which R®% is methyl group]:

' (1) Referential Example 1 was repeated except
that the 3-amino-1-ethyl-1H-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 Example 4. Thus S5-amino-2-

25 methoxy-4-methylamino-N-(1-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-t-methyl-N-(1-propy?l)-1H-
benzotriazale-5-carboxamide as a solid.

(4) A mixture of 6.9 g of the above product
and 100 ml 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



57 ' caprolactamused in the step 1 therein was repl aced by

(§-a-amno-[err]-caprolactam The title conpound was ob- tai ned as an
oil. Exanpl e 22 (a reaction according to schene 1) 5

Preparation of 3-anino-1-cyc|opropy|nethy%

hexahydr oazepi ne: Exanpl e & was repeat ed except that (R)-a-
tri phenyl met hyl am no-Jerr]-caprolactamused in the. step 1 t herei n was

repl aced by aftmistadnyineetirecinintates Mecaprol treted Mhefiltreatéienpound
was obt ai ned [ rdin o] me 2)
Preparation o?’%%é%rg)r% %g%@%& dri & {(?agNQIh pt ﬁ grogtzi%cﬁggg

(1) Step 1: 1%ompound. To a solution of 27 g of 2 azacyclooctanone

and 50 g of ethang 100 n?&ﬂa”i of tetrahydrofuran 10 g of 60%
sodi um hydrid stirring and ice-cooling. The
reaction mdxture was Pfsﬁﬂarﬁ%*ﬂq‘bwfn ﬁﬁkﬂr%‘tf"at(?% 1 @0t able s dnd poured
into 20 ice water, followed by extraction with diethyl ether. - The

extract was dried over anhydrous nagne3|un1sulfate and the sol vent were
evapor at ed under reducedﬁiﬂﬂﬁﬁﬁﬂ? hy1-tHrehexad viroageptam} =¥t B to silica
gel colum chroma- RO RS ..ﬁ.h_LBé?,{jz@ﬂd‘M"élg.d W th

chl orof orm 25 net hanol 100 Ive 36 f 1- et hyl - 1H hept a-

hydr oazoci n-2-on as an(ﬁqrboxam “f runl(GU][%rQ] [err]pmﬁ:
1.15 (3H. fig J=7Hz), 1. 4_8131,(5@4 rr). 1 82 (2H, m, go4§ (2H, ), 3.38
(2H, q, J=7THz), 3.47 (2H . 30 (2) Step 2: To a

sol ution of 25 g of thquﬁﬂu§ﬁﬁﬁﬁhwt in 30 g

‘Microcrystalline cellulose 25

g
Hydroxypropylcellulose 3 g
Light silicic anhydride 0.7 g
15 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).
20 Formulation Example 2

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

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

25 fumarate (Compound 7b) 10 g
Lactose 160 g
Corn starch 22 g
Hydroxypropylicellulose 3.5
Light silicic anhydride .8
30 Magnesium stearate 2.7

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

sules.



200 m of chloroform 34 g of phosphorus pentachl oride was added
partionw se under stirring and ice-cooling, 35 followed by additional 30

m nutes' stirring under the sanme conditions. To the resultant mxture
0.4 g of 58 i odi ne was added
under stirring and ice-cooling, and t R8n 25 g of bromne was slowy
added dropw se under the sane conditions, followed by 2 hours' heating
under r ef Ioemdteet o vViExammbe vapor ated under reduced pres- 5 sure.
The residue was dissol veg %Eapg{wgnagftgiﬁaer, washed successively with
wat er and aqueous sodiu lutions and dried over

anhydr ous nagnesi um sul fate, and the solvent was evaporated under

reduced pressure. Thes{asi gye Subl 9%! pLiea el y30acol um
chronatogrﬁghy, wher eby §$L?€dég§% p%riﬂ?eﬁgﬁnt apbéi%kﬁ@xgngjitﬂyl acetate
4 : 1). THus obtained methoyyetthbemzat nbazotechyea sboxanideor&/8- hexane
to provide 10 g of ] = et hyl - 1H .
hept ahydr oazoci n- 2- on aﬁ%ﬁﬂﬁ%ﬁfgr%&%ﬁ%ﬂﬁﬁﬁ hepta- 15 0d?oazoci n- 2- on.
(3) Step 3: Lagtosat ure of 10 g of the above98¥x8ure, 12 g

of sodium azide, 2.0 g of,$ask &&?Hé%ﬁ O m of zgigethylfornanide
%%[err C ', " poured

was stirred overnight at into ice water, and extracted
with diethyl ether. The Lightxsthieigeanhydetdever anhydro®s@magnesi um

sul fate ang t he sol vent was evaporated under reduced pressure. The
resul ting residue was subjected to silica gel colum chr omat ogr aphy,
whereby el uted and puri fTee apeve reommongie e 6¢ Hyixadcpad cformuTatedy

provide 4.8 g P{td-a powdet Srdp£Fid ol H Nt REVESHREREL Bn €1 OlaRfiedD Oi |
Formulation Example 4
Preparation of an injection (per 1,000
15 ampoules):

(R)-N-(1-ethyl-1H-hexahydroazepin~3-yl1)-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-benzotriazolie-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 um). The filtrate

30 was filled in 2 m1 ampoules and sterilized at 121C for

20 minutes.

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



[érr]H—NNRspectrun1 (cocferr], [err]lppm: 1. 18 (3H, t, J=7Hz), 1.5-1.8
(6H m, 2.2 (2H, m, 3.08 (1H mM, 3.28 (1H, m, 3.53 (1H, nm, 3.76
(1H, m, 4.0 30 (1H, dd, J=10. 5Hz, J=5. 6Hz). (4) Step-4:

To 36.4 g of a 70% t ol uene sol ution of sogl9

bi s( 2- met hoxyet hoxy) - al umi num hydri de, m of toluene 35 was added, and
to the resulting solution further 4.8 g of the above product was
gradual |y add@ﬂﬁhhﬁe&X%thTt|ﬁgncurrent]y excellent antiemetic activity
and i ce-cool i %dfeéé%ﬂnbxsm&waotmw'&ahaac{ﬂa%ctavt.%gpew,%e To
the reaction mxture, water and aqueous sodi um hydroxi de sol ution
were added gr RIt@$essing hhﬂ%rcﬂ$|¢¢PﬁgSaﬁdtl@@ttbtingﬂdan&hﬁﬁéfﬁrkbure
vas 5 extractgfle wddird] e&éwga@{h ’fnté_%'f-:ﬁéirﬁﬁh’l"’f"iyd'ﬂnsqlovmgmé ents

anhydrous nmagnesi um sul fate and e sol vent evaporated un
reduced pressuf@rtherbreakments gam! prophyibaxis| ef cuapdoHa ﬁsnsfhema"

Exanpl e 24 (aéﬁé&H&Psa&F%Qéf‘SomtéQ ?Hﬁl 3¢ r&@t wh1ch arepﬁé%ﬁzqta'toﬁ of

3-am no- 1- et hyl - oct ahydr oazoni - (1) To a
sol ution of Jjeéyﬁﬁtﬁ W 5tges odiseaseynandnthahs t@egaar et RAfeind@irde in

200 m of 1,2- med1a€k§ﬂi‘6¥10¥b{€tbﬁé‘§en§ Pnderti QQWwﬁPéhUH}*QY%b?Ss\éﬁ%eﬂr adu-
15 ally added under stlrréhg} roomtenperature ol | owed b hour s’

stirring under®¥ hke k2 ¢ tdomhsuseatieh as sMﬁ?@?thﬁs‘ﬁHSéBeﬂba ﬁ§
mxture, )l ongd the CXmPEEhds of FORETENL DY Of Rrwhi SherEXx§sagt nyasowashed
with water, and dri ed over anhydrous nmgnesi um sul fate, and_the sol vent

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.



20 was evapor at ed Gﬁaé?_reducéa"pré‘Sure to provide 20 g of

1-et hyl - 1kLoctahydrdmﬁsmknﬁZBQﬂR&&a%n oi l. (2) Step 1

200 M of a tetrahydr n con- taining 20
product, 78 m of 2M u‘#msopr opy mde in tetra
added dropmnse foII wed by an hour’

reaction m xture mas poured into dry i ce, and the resu
was diluted wi-th water and washed with CLAIMShy| acet at e.

LL Jé»fAs BEEN ,
hydr ur al

S stlrrlng The
tant mxture
The aqueous | ayer

was acidified yith 30 Coﬂss—ﬁ¥959§9'QﬁLfeﬁﬁb@riE?Bﬁ@Q%Q@aWbBQaQWHQVOfOrnl_

washed wi th saturated aqueous sodium chlorid ution

dried over

anhydr ous nagﬁb%Fh%?%hY?aV%‘OWhESs6¢ﬁéﬁ§enteﬁabYethof&F@@‘&n&éﬂ reduced

pressure to giygid@: 9 of 3- car boxy- 1-et hyl - 1H oct ahyd
m p. 109-110[err]C 35 (recrystallized from di et hyl ether-

60 (3) Step 2 To 100 m of an ne
containing 12 -g of the above product, 12 ni
triethylam ne were added. To t re Ita re, 5

solution containing 8.0 g of orofo nate S
with ice-cooling, fol- | dMed n1nutes i ng.
an aqueous sol ution contai M™ng sodlun1 pzi de
dropwi se to the reaction m xtuge, MM|ch mas theniunttlrr
The reaction m xture was poure into ice water and ex
di ethyl ether. The extract was washed wth saturated
sol u- tion and dried over anhydrous magnesi um sul fate.

‘was evapor at ed under redpﬁ&dh@qeﬁstegt@mdstﬂoa5eth¢1resu

f | n
M of toluene was added. cy£$%propy1methy1 group,

Rz

group,

stands for hydrogen atom, meth

n is 1, 2 or 3, and

roazoni n- 2-on,
n- hexane) .
sol ution
and 7.0 m -of |
m of an acetone
added dr opw se
Hirther 30 Ml of
was added
ed for 1.5 hours.
tracted with
sodi um chl ori de
The sol vent
| tant residue 200

¥yl or ethyl

the wavy line (ww ) signifies that configura-

tion of the substituents on the ¢

arbon atom

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

R or S}
or its pharmaceutically acceptable acid add
2. The compound of the formula (I) a
celaim 1, in which R1 is ethyl group and R2
atom or methyl group.
3. The compound according to ciaim 1
configuration is R.
4. The compound as defined in claim
configuration is RS.

5. {R)-N-{t-ethyl-1H-hexahydroazepin-

methoxy-1H-benzotriazole-5-carboxamide or p

ition salt.
s defined in
is hydrogen

or 2, whose
1 or 2, whose

3-y1}-6-
harmaceuti-

cally acceptablie acid addition salt thereof,

6. ‘N-(1-ethyl~-1H-hexahydroazepin-3-y
1H-benzotriazole-5-carboxamide or a pharmac
acceptable acid addition salt thereof.

7. {R)-N-(1-ethyl-1H-hexahydroazepin
methoxy—-t1-methyl-1H~-benzotriazole-5-carboxa

1) -6-met hoxy-
eutically

~3~-y1)-6-~
mide or phar-

) T e




S%Iutlon was stlrred under heatlng at 70[err]Cuntil foam ng ceased,

apd then the t enperdf Been Replaeed t 0 100[ err] C, f ol | oyt Z
stirring. After ter sl reaction, the sol vemg %SB%EN
under reduced 20 pr resul tirg resi due, 120 m 4of 20 PLALE
hydrochl oric acid was added under stirring and ice- cooling, foll owed

by 1.5 hours' reflu reacti re washed with ethyl
acetate, and t%@°3ﬁ€b852?y acFﬁﬁgﬁbiﬁsaﬁégiFﬂgamaPPhséﬂte%@§§§°3f pot assi um
carbonate 25 ahd extractnd(%#ébh?hLQHOBQkthih@a@ébﬁaCB-v@§—0a§E?ﬂonyMtr]

ous

saturated aqu Ior| e sol n an ried over anhydr
nagne5|un1sulf§ Eﬁ*tepg Fﬁﬁﬁ? ﬁé§z° ee aﬁGFgPéﬁmhﬂﬁeP'rédBBéHmBP§§§ure to

give 8.5 g of Brca11mnaaoeﬂtebhyla&%ﬂosaahydbaaaantntBeeeowas obt ai

ned as
he above

an 30 oil. (4) Step 3: , tion of 8.5 of t
oroduct in 800 m of AR ERBFRH thosl noBposs FLoRy MRAFReCREF A88R,
and then 14 g a=d tie oebfecpheayt ngréanentasaaddpetBbxpotti-onwi se under
| Co cooling, LA SIER: Do PEUL S  boxat b b0P1 Thel PO MHESTRERALEE by S,
~W th sat ur at ed teeuBesu saod{ I)n bél owt de sol uti on, and dried over
anhydrous magnesium sulfate, and the sol- - vent was evaporated under
reduced pressure. The residue was subjected to silica gel colum
chromat ography, 5 whereby eluted and purlfled H

(1 : 10) to provide 14 g of 3- trlph nyI

et hyl - 1H oct ahydr oazoni n- 2- on /B 162[err]C
(recrystallized from n-hexanéNeth et at e) St ep &i)lo
To 30 g of a 70% tol uene sol ut O R 1

3 R1

[in which R! stands for ethyl or

cyclopropylmethyl group, _

R2 stands for hydrogen atom, methyl or ethyl

group,

n is 1, 2 or 3, and

the wavy line (aww) 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.
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-1H-benzotriazole-5~
carboxamide derivative represented by the formula (I) or
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-ethyl-1H-hexahydroazepin-
3-y1)-6-methoxy~1H-benzotriazole-5-carboxamide or a

hyl acet at e- n- hexane

A



100 m of toluene was added to
ned product was grad
ﬁ’ ﬁﬁ o/ %%8(\}

b7s@2-nethoxyethox

which then 14 g o

stirring and ice- I e mxture was stirred for overe&%ﬁé
romnlStemmrmur ng the reagtion mxture, 2

sodi um hydr oxi de sol uti on was added dropmn e to the reaction n1xture
and further 48% aqueous sodium droxi de solution was added. The
sol uti on was é&??éﬂ?ce“ti°%d1Mn?ﬁ°§P ablgcachdeaddidiont sadtt W&&n@@ﬁhed

e on ) ey o D ehep RfmAcbULALET BOHEOUT i8S HEVI OIS pas

solution, dried over anhydrous nmagnesium su
evapor at ed undfe¥iei et} E¥sand ogmbrointeatinak we§1§a3we@né@np6nm lica

gel colum C*”éﬁﬁﬁf@%ﬁ accor@hﬂg %GeéﬁmeebUtﬁﬁ1@ﬂchHB¥§%%Q Wb%htﬁghyl ‘
acet at e- n- E give 13 3-tri | 'am no-

Xa
1- et hyl - 1H4mﬂ%1 g%!én1%%re&‘ents) @iéﬂ’g’ -ethyl- 1ﬁ hexahyéraa#ﬁﬁﬁare of
13 g of the ammaﬂ}ﬂsmwﬁih@£¢L1-m§tﬂ$1DiHISéﬁEBYHfQEUﬁaﬂs-éirﬁbxgh1%@%

hydrochl oric acid 30 was added, followed by hours' stirring at room
t enper - at fte. a1ﬂﬁ@?%%&??%h°%1}Yuﬁ@cﬁﬁgaMbSh%@1ﬁnFﬁdd#épny$a1t et her.
The aqueous | ayesreoes. baS|f|ed W th an excess anmount of potassium

car bonat e and tracted chlog form The extract was dried.
anhydr ous nagne ium ethod or treating patients suffering fgg ate

and the sol vemumgﬁwsatwl angiesx Teducirk ea, mﬁ’éwﬁ .t 8b8bM§nEI0 9 Of

the title congpugp an b Ref er ent |aI‘Fx a reaction ...

according to u qgﬁﬁ, upper abdominal discom r%chéhﬁ° jnat pain gﬁﬁ

Pr epar ati on Ohehnﬂﬂurﬁrd&déedﬂﬁwﬂgdéfro1ntest1na1 dysfunction which'

hexahydroazem&%é%pqges Jﬁa1n13@er1ng to such pat1en££02§né?ggcg$9éf
amount of a 6-methoxy-1H-benzotriazole-5-carboxamide

derivative of the formula (I) below:

[in which R!

cyclopropylmethyl group,

stands for ethyl or

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

n is 1, 2 or 3, and

the wavy line (aww ) signifies that configura-
tion of the substituents on the carbon atom
bound to the N-atom in the amide moiety is ﬁ§}

R or 8}
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’

L

i, -Eaﬁ'“

]




To a suspen5|on of 14. o chloro- 2- met hoxy- 5- nltroben20|c aci d,

3Q0 m of chlorofor t di met hyl f or mam de, 22. -
chl ori de was add ture was heated for an MhAo#s BHBEFr HAS BEEN
reflux. After termin eactlon,7§he sol vent vas eREPDACED ed

under reduced pressure and the re5|due was dlssolved | M 2001 of

met hyl ene chloyide,,to which 15, 12.9 Qf trieth d
3- anyno 1-eth Fefﬁﬁb"r" EErEG] dPMa?éﬁt%Q‘%éPétdﬁaéd%Q qﬁ@Wuﬂﬁ%Qﬁf“

f _O| | owed bj’ﬂﬁ5tbobﬂ aimstBLrwhg cﬁt cbﬁ@rﬁb@d@@ﬂﬁﬁ %%téﬁh@xd aCtgudh di

m xture was was ccessi with water a turate ueous sodi um
chloride'solut?8ﬁ1eﬂﬁﬁ 8P §$8§§Fvﬁnﬁ9°"25 8 o&gsnggﬁésﬁﬁﬂxiﬂ and the
sol vent was evhpsahyedoazepﬂndernedesmdtprSSUHebéH%bHﬁﬂﬂzﬁu%—wﬁs

subj ected to L]]

I I h t, hy, wh | yt ed
sur) {1 ed i th SATEPERBTARrRr nAnERaraace st gai T8 bag g tabTe STy oid i ¢ e
compound as a sbbndsalb Eréeeofit agl thuagfifec? ive fiaadidienmccording to step
1 of ratio

(R) - 4-chl or o-N-T1- et hyl - &Fpethog bepe trgatﬁ@?aﬁ?ﬁ?Sﬂf?p %Q§rﬂpg Hedh

) - 2- met hoxy- 5-such symptoms asi ahpobehaamndasea) vomiting, abdbaienni al
Exanple 1 was e . (R -3-aning-1-ethyl. \
-1H—hexahydroééggfﬁ%gghaégﬁgéd;ggaﬂé"31 g?Ff?@gégﬁpoﬁﬁgoédgaAbfgfHe&"é& a
solid. heartburn caused by gastrointes@3nal dRsﬁGheﬁﬁbalaE%anple 3

(a reaction a égq 4)
Pr epar ati on of&§) Qg t?o? §ﬁp lgétﬁchﬁkfompr1ses admini steriR3°¥5
hexahydr oazepisueh yp3 t Pembs halxyeﬁfecﬁ'!ve amount ofi (R)eNe{daettgl~1H-

Referential Bxpgplkydrdgfes FREFLPT) CECHBENSLFL1-ethy1~1H-
benzotriazole-5~-carboxamide or a pharmaceutically ac-
ceptable acid addition salt thereof as the effective
ingredient.

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

CHZ)n
CONH

\

(1
’;‘ OCH, )
R2

[in which Rl stands for ethyl or
cyclopropylmethyl group,

R2
group,

n is 1, 2 or 3, and

stands for hydrogen atom, methyl or ethyl

“the wavy Tine (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,

N AR




was obtained as a &ntial Exanple 4 (reactions according to

S) - .3- ani no- 1- et hytTllT hexah droazep| ne was used. The title conpound

B¥eps 2 10 and 3 of schene 4)

Preparation of 5 1H- 74 hexah yd sﬁbga§H5P%[ HAS BEEN
n-3-yl )-2-metho xy-4- nmethy 1 ani no benzam |de: L@@E;"D
Step 2: 15 To 100 of an et hapol sol ution containing 9 ¢
of 4-chl oro- Nf(OC iiRAting k&%(tam%e&‘bfpf?f@‘%ﬂ?r% such symptoms~as

et hoxy- 5- ni t raharssand denalbdbd] Wm0 §ELADd i A€ Fu1thBaBO! uppbrti on was

added, foll owe ur s heat i ng under reflux. The oI vent was
evapor at ed un@g}"m}/‘ﬁ"r%]d e‘bc‘tﬂfé%rsﬁr é“bda‘?fH‘% RalhsaadBaar EPYRB [ enmi ni ng
retsi due. dTge_ Q:rat?ie’ﬂ Ibw@as/\arﬁ rﬂ%é@mm dysfunétPéhon, washed with

wat er and dri 0 provi

et hyl - 1H hexaﬁ&d’r oagepl °°g'd(r)?é19nc5&/ i nlf ofy fBI-N-(1gethyl-

t robenzam de. 1m@ﬁéwaﬁ¥¢ﬁbéhep1n 3-y1) - 6~me £h Gk ¥ FHISbEhz6 hei abeve-~product
was di ssol ved sto 0% rous hanol . To the solution 10%
pal | adi um on- &me ea(?ore " r \/%Fsce”ta'hi/ﬁrﬁﬁb‘ﬁa?g Yat

at nospheri c prtaaﬂursmmctﬁmﬂ enﬂlﬁr abre?eoh ﬁgm&h ¢Mtersafterhegr éromal
anount of hydrd% n _\Was absor al | adi um on: car bonléﬁvas,‘ml ved by

filtra- aﬁdq%%t%aﬁ&or%Ttan'e '19 FUs9a & UBET LV poPTR under

reduced pressudfngd.1lneBaus maqlﬂauﬂnﬁdwtdmmmrt abdomingl theihi ahd

comound ves SUSAy sansat, by AeSAiRg et Ay functiof

and 3 of schem8.4) Use accord?rr@etroatamnoﬁd R S¢R)rMof N-éth el Ryl -
1H-hexahydroazepin-3-y1)-6-methoxy-1-methyl -1H-
benzotriazole~§~-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 J
/4
N\ND: N (1)
OCH; . [l

he

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

stands for hydrogen atom, methyl or ethyl
nis 1, 2 or 3, and

the wavy Tine (~awww»w ) signifies that configura-
tion of the substituents on the carbon atom

LT




héxahydroazepln 3-yl)-2- nethoxy 4- met hyl am nobenzam de:
(2) Step 2 wsm””ﬁSBﬂ 18@@ m of an et hanol sol ution L.ng

56.8 g of (R) 4- c [l - 1H- hexahydr oazepi n- 3- THIS SHEET HAS BEEN
yl) - 2- met hoxy- 5- ni 300 m of AD% methyl - 10 am pe aq ACED

sol uti on was added, follome hour s’ heati ng under re
sol vent was evaporated under reduced pressure, and the cr stalllne
precipitates - obtalneB°HE?etEthécNeﬁtBV fp| tha: pBAdeTme igt¥CT i Retes
were washed with water andodrsgd to provide 32 g of (R - 16 N
N (1- et hyl - 1H—hexag%droaze % 2- nethoxz

met hyl ami no- 5-9ft } bBeRDaRm 83"t1°a by apceppi: ble acid additiep §g1%, g of

the above prodwhtcROQofbroées redBtPAgOkhe400mpbunl Wobeeseh@ell byl tacetic

acid and 2.0 28 g o{ 1g%’ ﬁlla | um on-carbon were added, and the m xture
was hydrogenat B8 8Y ' &¢ ig eP®LO¥f essure and room tem perature. After
the theoretical anount of hydrogen was absor bed, the pall adi um on-carbon

GOOH in the filtrate was
S an aqu‘eouﬁ ﬂcetlc acid

was renoved by filtra- tion, and
evapor at ed 25 under reduced pre

solution containing the title ¢ 3. _Obt ai ned. Referenti a
Exanpl es 6-8 (reactions accordi nggto steps CH, ' 2
and 3 of schene 4) paration of 4-substituted

am no-5-am no-N- 30 (1-ethyl - 1H—hexahydroazep|n 3-yl)-2- nethoxy-

benzam de or its optical,lso
4-ch|oro-N—(l-ethyI-lFLh%&% nﬁ}g%féplnstands for hygroge"’ methyl,
- 3-yl)-2-nmet-hoxy- 5- ni t r obetingin cesamtwoFgr bhectbve gooup) figuration with

Lreat ing wer e Sort €6 PAEEE 098P Praer R T EE RRs P BRb MR rERPELPRER AL

5, by the formula (IV) below:
(CHy),
“~N
i

[in which R! stands for ethyl or
cyclopropyimethyl,
nis 1, 2 or 3, and
the wavy Tine {»ww ) signifies that configura-
tion of the substi{uents on the carbon atom
bound to the N-atom in the amide moiety is RS,
R or §]
and when a compound of formula (III) in which RE® is an
amino-protective group is used as one of the reactants,

R'' in the corresponding product to

converting the
hydrogen atom by hydroliysis 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

A



65 . to provi dﬁn’s%ﬁé"et atgiee%?{leptidons of the compounds listed in Tabl e

.. lerr] ave Table 7 10 —

Referential con f I"IHHIHH II HH“ Rl err] Exla'f’fﬁBESHEET HAS BEi%\l
B S 76 7 | RS REPIACE

8 R Et Ref erenti'al Example 9 (react+ens
according to steps 2 20 and 3 of schene 4)

Preparati on ofSented nbyathenforamiaol(R) (helow:

et hyl - 1H hexahydr oazepi n-3-yl )-2- met hoxybenzam de: (1)
Step 2: 25 To 50 ml of an ethanol sol yti

Hffz? containing 2.0 g

of 4-chl oro-N-(1-ethyl-1H hexahydroazepi n- 3-yl./*" n

met hoxy- 5-ni trobenzam de, 6.0 g of benw vvas}- added, and heated
t

under reflux for 22 hours. THE~§O s evgpor at ed under reduced
pressure. Water was 30 ad‘ed i|o e residue, owed by (e'x}raction wth
chlo- - N OCH; | . : .

ke w

[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 1ine {»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 acceptablie acid addition salt,
which comprises diazotizing the compound represented by
the formula (V) below:

(CHa)n

H,N CONH )
0w
Hrl: OCH, L
R2 R

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

R2 stands for hydrogen atom, methyl or ethyl
group,

'n is 1, 2 or 3, and

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

I




rof grm The extract was
$qlution, and dri
evapor at ed under

35 gel colum chr |
chl or of or m et hanol (12:
66 benzyl am 1-et hyl - 1H hexahydroaz epi n-3-yl )-2-

met hoxy- 5- ni t-rDBE n}gnFﬁ eﬁgaﬁysﬁ?PHert1“€2fh3téﬁ393t‘"g product tordtm e ¢

of the above ppbdumﬁceﬁtﬂbamiycaaéept5bh¥dh@¢hlQBB@t@%hds%ﬂq 3 nl of
et hanol were qgfed Then further a solution of g of stannous
chl ori de. hydrat e PP F®SHifAF RIRRRBI 93 QUBSG

hour's St'rr'qz;zzosﬂiﬁﬁéi635ﬁé§€bok§mﬂ§éaaé6mvﬁi1g@ewh1chrQ%C?bQQe—ethano'
was evapor ate %%e ce ll;ﬂ%? I‘fld ,? rovi de an aqueous
&% BT oKe

hydrochl oric acid e title conpound

o i hh sat urated agueous sodi um chl ori de
D ace
sodium sul fate and th

‘ ereby el uyt Zed and purified w RppPLACED
) to provide 2.4 g of 4-

Referential Exanple 10 Preparatlon of 6 met hoxy- 1- met hyl - 1H-
benzotri azol e- 5- carboxylic aC|d [a conmpound of formul a (III)
in which Rlerr] is nethyl group]: (1) Referential Example 1
was repeated except that}‘ N | -1 exahydroazepine was
re- pl aced by propylan1né.

A-chloro 2 neth y-5- |tr9
N- propyl benzam de was obt ai n§gl.-€ -I|d 20 ? )a

4-chl oro- N- (1- et hyl - 1H hexah ~roazep|n

yl)-2-met hoxy-5-nitrobenzam de used in Referentla Example 4 (1) was
repl aced by the above product, and‘the reaction and treating were
carried out in the manndrin whisitniR ars tenm dReffsrendttey1 Exanpl e 4. Thus

5-am no-2- 25 nethoxyl%ggqipg&ypfh gg%ﬁ;propyl)benzanide was obtaineq

n is-1, 2 or 3, and
the wavy line (~www»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 8]

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 OCH; [
R3 Rt

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

he_saluent—was—
sure. The residue was subjlegiig $HEET $1AS REEN

ox¥r-lHmed by an

AR R



as a Solid. § am no- N- (1-et hyl -1H hexahydroazepi n-3-

vl - 2- met hoxy- 4 : an1de used in Exanple 1 :
the above product|] ; and 30 treating were condu¢ifHts SHEFThHAS BEEN
nmanner simlar t ] to prOV|d98§ met hoxy- 1- net h I-N—CxPpAoﬂyl

)-ik# benzotri azol e- 5- carboxan1de as solid. tA)—A

m xture of 6.9 of the above product and 100 m_ of _.conc. hydrochloric
aci d was heat eteUhHRy §Ber%f?ﬁ¥°¥oﬁ°51Bsth?Ema?ﬁétﬁéééﬂWoﬁcﬁP?ﬁ@WQeWas
cool ed andta €pdceddi 64 64 yaver reduced pressure. The resultlng

67 crystacé%ne pr eci é/ates were collected, by filtration, ed
with water ried to 5 anat Q°ﬁyO?HTh%"F??Téaz°1Eoﬁp&ﬁﬁa°xam‘ﬂéﬁnulatlon

Exanple 1 5 derivativeRikpahais opepfebahtedsbypenel FaPmuliabl(etrs) :

(R -N-(1-ethyl 1{+hexahydroazepin-3-y|)-
nethoxy-l-netHV? benzotri azol e- 5- carboxanide (Compound 2)
59g 10 Lact ose Corn

starch . 30 g ystalllne cel | ul ose
25 ¢ Hydroxypronxq 5 :

Li ght silicic anhydride 'T0 15 Nhgne m stearate
1.3 g The aboU 98 nts were and gr n | at ed I n

t he conventi onal manner and ta@ et et o "QOCHy 1, 000

[in which R! stands for ethyl or
cyclopropylmethyl,
R3 stands for amino-protective group,
n is 1, 2 or 3, and
the wavy Tine (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 acid addition salt.
23. A 3-aminoazacycloalkane derivative which is
represented by the formula (IV) below:

(CH,),

N aw

1y
fin which R' stands for ethyl or
cyclopropylimethyl,
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 acid addition salt.

R ) N R



tablef's (145 ngqﬁmgg &E@ :%% For nul ati on Exanple 2

Pueparatlon of c 00 capsul es): .

(R) - N-(1- et hyl - mﬂ in-3-yl)-6- THIS SHEET_Hé\g BEEN
met hoxy- IH-benzot oxanlde 39% 25 f unaPEPEAC

( Cdnpound 7b) 0 Lact ose

160 ¢ Corn a

Hydr oxypr opyl &4 ul ose A (R)‘ —ami poxzgcycloal kane dernwgﬁﬂvglwhepe
anhydri de is représghﬁbéob the formulROPEGhYhRIBAsALE

2.7 ¢ he above conponents were m xed and granul at ed in
t he conventi onal nanner and filled into 1,000 cap- sul es. ,
68 - Fornulation Exanple 3 Preparati on of powder:
(R) - N-(1- et hyl - 1H hexahydr oazepi n- 3-{CHs)g- 5 _
net hoxy- 1H benzotri azol e-5- cHzU@x m de.Y3/ 2 f umar at e
( Conpound 7b) 10 g Lact ose '
960 g Hydr oxypr opHl c IIuI '%5 g
Li ght silicic anhydride 50 (Wgdhe above conponent s
were m xed and fornmul at ed into a dpmder preparation in the conventional
manner . |
(in which R1 stands for ethyl or

cyclopropylmethyl, and

nis 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:

HoN,,

*

H
(1vb)

N
p
{in which R1 stands for ethyl or

cyclopropylmethyl)
or its acid addition salt.

AR )



Pbrgpfation Exanpl e 4 Preparati on of an injection (per 1,000
1

. _ anpoul es):

(R -N-(1-et hyl -1H hexahydroazepi n-3-yl )-6-

met hoxy- 1H benzotri azol e- 5- car boxam de. fumar at e
( Cdnpound  7b) 10 g 20 Sor bi t ol

100 ¢ Water for injection g.s.

- Tot al 2, 000--m (R)J@?%I%ﬁQWI-1FFhexahydroazepin-3-y|)-6-
25 met hoxy- 1H benzot ri agagtho%d -1 PradEndert riaz ol erB-aisrbdxdmide sorbitol
were dissolved in a part of water for injec- tigon. ;Jo the sqlution the
remai nder of fardvatdvesppddch are jrgp ngsentde v (ﬁ@ J& A unt. The

above sol uti ogetow:Was filtered by nenbrane filter (0.22 [err]n). The
filtrate 30 was filled in 2 m anpoules and sterilized at 121[err]C for

20 m nutes. I ndustrial Applicability _ ~ As so far
expl-ai ned, the conpounds of the 35 present inygp&»pn whi ch are represented
by the formul a (I') and their pharnaceuti ¢al'ly g§cceptable acid addition

ntiengtic activity- and
whi | processing | ess CNS

depressant activity and, are us as' gas€t9oi nt esti nal

motility inproving agents OCH, l!ﬂ

69 sal ts exhi bit concur pgnt LysexceoNH
gastrointestinal notility q%a activity,
tfher e
e

[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 line {ww) gignifies 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)1]
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.



5 for the treatnents® and prophyl axis of various functional gggﬁ@i ﬂgmﬂﬂﬂj
I se

gastrointestinal tract, which are associ at - ed with varj ases and
their therapy. The inter- nmedi ates of the present |nve‘n1ij,w T
repr esent ed by formula (11) are useful as synthetic interfetis 1 HEET
for the conpounds of fornula (1) in which R2 is a hydro- | jgen atom Al's

t he |nterned|ates of the present inven- tion which arefrrpreS$nme@; y
formula (1Va) are useful as synthetic interzgdi ates fof §he conpounds jof
formul a (1) whose configuration is R i

CLAI MS 1. A y rica r am d

is represented by ?%ﬂ??ﬁfﬁuo* P%HEQF " %FO%&%J%% ng R2

[in which Rlerr] stands for éR yﬂ-@thy] =N=-(1- edypA 1 opgrtopiye naeh Y1 o gz orijn -3-

Rlerr] stands for @YﬂiggﬁatﬁBQVL1ﬁEEP¥qu 1%E%ME~ ~-carb oxHOYP. n
Is 1, 2 or 3, and wavy ['ine [err S|gn|f|es t hat confi gura-
tion of the substituents on the carbon atom ~bound to the N-atomin

the anide noiety is RS, N cONHm,,,
SO
\ . H
? OCHj ?
CH,CHj : CHoCH;

10 Compound of Example 6 (Compound 6)
N-(1-ethyl-1H-hexahydroazepin-3-y1)-6-methoxy~

e {H~benzotriazole- 5-carboxam1de
15 ;4 CONH
N\N
N OCH, H20H3
Compound of Example 7 (Compound 7a)
20 {R)=-N~(1-ethyl—-1H=- hexahydroazep1n—3 -y1)-6-methoxy-
1H-benzotriazole~5~carboxamide
. CONHI[['
N 0
N\
25 - OCH; N

CH,CH;

(Cohpound 7b)
(R)-N-(1-ethyl-1H-hexahydroazepin-3-y1)~6-
30 methoxy—-1H-benzotrjazole-5-carboxamide- 3/2 fumarate

Compound of Example 9 (Compound 9) .
N-(1-ethyl-1H-hep tahydroazoci n-3~y1)-6~
methoxy-1H-benzotriazole-5-carboxamide



Ror S], its pharmaceutically acceptable acid addition saL“Au.-f‘“ "
the conpound of the fornmula (1) or a hydrate of its phar agg'“n.a“”‘ \

acceptable acid addition salt. 2. The conpound of t i i
defined in claim1, in which Rerr] is ethyl group and R2i} g hydro

or nethyl group. 3. The conpound according to clai mi or 1%
configuration is R 4. The conpound 4% defined in cliapilim1_or 2
configuration is 'RS. 5. (R) -N-(1-ethyl - 1H hexahydr o éﬁfﬁf?f‘”""

met hoxy- 1H- bengHPLCazohdi%4ieaslhoxam de, pharmaceutically

addition salt thereof, a rate there ’ drat. a pharnaceus,ical |y
acceptabl e acid additi oangﬁt cf’ﬁgi"gof'. g&MQCHQRm{' oALG Yo 2 LW SE s
N- (1- et hyl - 1H-haxahgdudazepired3byl Bumi remboCemical Analysis Center

71 1H-benzotriazol e-5-cgrboxam de a_pharmaceuticall cceptabl.e acid
addition salt thereof, aﬁﬁgéfﬁt gg‘?ﬁgr eof"(g’lgxﬁnlﬁjyﬂ're%thg}ﬁcﬁ%ea ‘%ﬂgbr'lr?éiceeut ically
accept abl e &ciethddpli-damifdubrbheeddt. adid (400 : 100-: 100 : 0.6)

(R) - N-(1-ethyl -1H hexahy azepin-3-yl %-6- , .
nethoxy-l-nethyl-1H—benzgﬁgraggfg-5-!abb8£éﬁfﬂé, pharma- ceutically
acceptabl e acid additi onTempt :t heb¥€of, a hydrate thereof or a hydrate of a

pharmaceutically acceptagggeggggnaddEBBOBﬁsalt t hereof . 8.
- = e

N- (1- et hyl - 1H hexahydr oazepin-3-yl J - OXy-

1- met hyl - 1H-benzot ri azol Ergmcihposbartengamphariadebaivi n@aR~goaddeguray e
aci d addi t‘i@n FQLB,t@ﬁEeQFov@ lgy@ﬁgt go%'ﬂ‘aﬁﬁgf hgﬁliﬂgméq‘r Q:tpeciQ:faTa purity
phar maceuti cal 'y acceptable .

*  of 99% ee or higher was obtained by means of the high .

S performance liﬁuid chromatography, not accompanied by
racemization. Furthermore, in the later appearing
Example 8, a compound of S«confiéuration having an

15 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 .

R 25 {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. 162-163C .

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



acid addition salt thereof. 9. A pharmaceuti cal
conprises, as the effective ingredient, a 6-methoxy-I|H

bel ow. [err] R2 [in which R

et hyl or cycl opropyl met hyl group,q R2 an s for
hydrogen atom methyl or ethyl group, n i d SIMAY 1998 3
and t he wavy line ( [err]) signifies that confijl

tion of the substituents on the carbon atom boynd to the NFatom

in the am de noiety is RS, ' Ror §]. i fnma gnca-t MY,
acceptable acid addition salt, a hydrate conpo nd of the formla (1
or a hydrate N cBhit ! 72 its Q

pharmaceutical Iy acceptable mél d laddl Jion salt. The
phar maceut i %al conposi tion ha\N Q t| c act I|VI ty. and
gastrointestinal notility enhggcing act VI t?/ accor &' ng to claim9. which

conprises, as the

Table 6
QT
10 Exam- lconfigu- mp. (°C) lrecrystal-
ple ration r! n Q 1ization
solvent
9 -
w RS Et 2 1/q&o 169-171 E
10 RS £t 3 200-202 "A-E |
11 R
.5 - RS cafﬂ<j : amorp:ous
morphous
CHrq amorphou
Example 13 [a reaction by process {(b)]

20 Preparation of (R}-N-(1-cyclopropylimethyl -1H-
hexahydroazepin-3-y1)-6-methoxy-1-methyl-1H-
benzotriazole-5~carboxamide (Compound 13):

’ Using the corresponding starting compound, an
' aqueous solution of (R)-S5-amino-N-(1-cyclopropylmethyl-
N 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 Example. 1, and the resultant product was recrystallized
from toluene to provide the title compound, m.p. 127-
128C . >



effective ingredient. a 6-nethoxy-1H benA®HPl Afote; 5 SHEE?OXWEMEM SHEER
derivative represented by the fornula (1)}, fts—pharrmacetiifally acceptabl e
acid-addition salt, a hydrate of the conmgound qf the forpuja (1) or a
hydrate of its pharnmaceutical |y accept ablje jac# MAG%8on{ skl t. 11.

The pharmaceutical conposition having antji -Lenmetic activlty and

gastrointestinal notility enhancing activi®ly according to Elaim9, which

conprises, as the effective ingredient, L hexahydr oazepi n-
3-yl)-6-net hoxyhithbeazobbtarnéé- InCchabexaapgdeard nghdef areetitd icaEkgm—

acoeptable, 2o 010! LugePoLl BChAerRn B Rl P T P W kg @
phar maceut i calwepepaddédon Navthg solitierethenadt mli tof ard aqueous
donpr i ses. _as CRLUEHY BCEFOERTRTFRaP A8, S Ry REFTNR L folby et eni .
3-yl) - 6- mrethoxyndenet bgtedéd begzofol hawkd- bycd0baviantes.'  pharimeeutical |y
ccoeptabl o aclghage! hae R oA AFA Fiaf pd, MIRBUF, XY Ao & ke O
13 Use oftem@enatiuoxy- 1TFhéeneattianoméxBureamasx dasded icet iwiith 8 %hi ch
I's represented; ¥edd§ sodium hydroxide solution, and extracted with
) chloroform. The extract was washed with saturated
10 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 purifiéd with chloroform— )

1§ methanol (20 : 1). The resultant solid was recrystal-

Tized from diethyl ether to provide 1.1 g of the title
compound, m.p. 136-137C .
Example 17 [a reaction by process (a)l

Preparation of (R)-l1-doetyl-N-(1-ethyl-1H-

20 hexahydroazepin-3-yl)-8-methoxy-1H-
benzotriazo!e-s—carboxamide.[a compound of
formula (IIb) in which R i acetyﬁ group]:
To 31.5 g of 1-acetyl-6-methoxy-1H-

o benzotriazole-5-carboxylic acid, 20.3 g of triethylamine

25 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 -5TC to
~7C . Eighty (80) ml of ethyl acetate solution contain-
ing 22.8 g of (R)-3-amino-1-ethyl-1H-hexahydroazepine

30 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.

35 The solvent was evaporated under reduced pressure, 36 g
of the title compound was obtained as a solid. m.p.



forrrula(hl) below. [err] R2 [|n V\/mch R[err]

stands for ethyl

stands for hydrogen atom nethyl or ethyl group,

2 or, 3, and

tion of the substituents on the carbon atom bound
the am de noiety is RS. . R or S], it® pharmaceuti g
acid addition salt, a hydrate of the conpound of the formj

or cycl opropyl net hyl group,

the wavy line ([err]) signifies that

hydrate of its pharmaceutically accept abl €lacliM$ additi on { it e%g

patients sufferi

g fromsugh,s oNB_as anorexia, usea Crig
abdomi nal ful | ne§s, upper gbﬁo%?ﬁé?*ﬁiEEOEFBFPtréBG8ﬁ1 §I°6£§ﬁxéﬂd
heart burn causeddbyngasﬁvei wheshi nal rédpstusatiednbyléhe forbiadaaddording to

claim 13 of (R

1 et hyl -

1H—hexahydroazep‘?ﬁl ¥y1) - 6- met hoxy- 1H benzot ri azol e- 5- car boxam de, a

phar maceutically acceptable acid addition salt ther

or a hydrate of

gg a hydrat e thereof
a pharmaceutically acceptabl e aci dP$i on salt thereof,

OO
fil OCH,4

RZ

[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 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],
its pharmaceutically acceptable acid addition salt, a
hydrate of the compound of the formula (i) or a hydrate
of its pharmaceutically acceptabie acid addition salt.
2. The compound of the formula (1) as defined in
ctaim 1, in which R' is ethyl group and R? 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 claim 1 or 2, whose
configuration is RS.
5. (R) -N-(1-ethy!-1H-hexahydroazepin-3—-y!)-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.
6. N-(1-ethyi-1H-hexahydroazepin—3-y1)-6-methoxy—

R




for treating patients suffering from suc jexia, nausea,
vom ting, abdom na full ness. upper abdom nal disconfort] @abdom nal éhggﬁd
heartburn caused by gastrointestinal dysf unctliSomAy 4998 HepLACEME di
claim 13 of (R)-N-(1-ethyl- 1H hexahydropazepi n-3-yl)-6-pe hoxy 1- et hyl - 1H
benzotri azol e- 5- car boxam de, a pharnaceu Lﬁally ac-—ceptabl e acid addition
salt thereof, a hydrate thereof or a hyd e_of a pharnac utlcaLLy . f
accept abl e aci Lti salt t for treating patients s ering from
suchpsynptons i g%BF@ éazﬁéﬁsg car ﬁffmﬁ&e'aBdBPgﬁ g upper
abdomi nal d|sceuteptababdanhdabdﬂamnoandaheathbu%beawsﬁ@d@bte thereof

f
oot howy. 1H  BEndolYHRSGFOOE 2PhaxaReRRBa Jki PSS RAABN S S4idhr e sent ed

by the fornulaadd)tbehonmlt[ehe}eof ol [in which R[grr% st ands
for ethyl or p 2 or
hydr ogen at om hethyl or?Bf B ngﬁ 1= 18 ﬁﬁgéhydroazepln psng % or 3, and

the wavy |ine fgthoky-3rgethiyesiHhbenzontigubde—5—-carboxahi@e, Ophalkma—
tomin the am de

i oty 1o RS, CebtPolTi R ReBeBRap i acid ARHLELPRC RIS 4PEEROTI @ ac d

addi tion salt,hydrate thereof or a hydrate of a pharmaceutically

acceptable acid addition salt thereof.

8. N-(1-ethyl-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 (I) below:

(CHg)a

N CONH /]
/,
(I o
OCH; e

N
he

[in which R' stands for ethy! or
cyclopropylmethy! group,
R? stands for hydrogen atom, methy! or ethyl
group,
n is 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§].

its pharmaceutically acceptable acid addition salt, a

hydrate of the compound of the formula (1) or a hydrate
haiais e S

R O



whi ch conprises reacting the conpound repr@gghﬁgﬁyﬁ@ﬂﬁﬁggEg mula (111)
bel ow. 7 [efr] REPLACEM]

(in which Rlerr] stands for hydrogen, nethyl], 18 MAY 1098¢t hy| or EMENT SHEET
ami no-protective group) or its reactive derijvativé w th thel conpound :

represented by the fornula (1V) below [é€rrH [in which
Rl err] stands for ethyl or - cycl oplRopy! net hyl , nis 1, 2
or 3, and the wavy line ( [err]) Signifies that configura-

tion of the subbtitsiepbarnaceuti cal bpnaateptable acidbadddtiont e!kkatomin

EP?I?”}gemﬂPLﬁf L?rﬁsisT%% pharm&:8it P2 ANGoPSE i 81 6RMRQYIHOLnEpL MUl &

emetic activity and gastrointestinal motility enhancing
activity according to claim 9, which comprises, as the
effective ingredient., a f-methoxy—1H-benzotriazole-5~
carboxamide derivative represented by the formula (I},
its pharmaceutically acceptable acid addition sait, a
hydrate of the compound of the formula (1) 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!)-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-ethyl-1H-hexahydroazepin-
3-yl)-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 salt thereof.

-

A

M



am no-protective group is used as one of the reactants, converting the
Rlerr] in the correspondi ng product to hydrogen atom by hydrolysis or
hydr ogenol ysis of said product, and if necessary converting tRESLAGESAANT SIEET
product to a pharmaceutically acceptable acid addition salt_thereof. 17

A process for preparing a 6-nethoxy-1H benzotriazol e-5-car ) TN
derivative which is repre- sented by the fbrmula (1) beIomzRE?EgE““QNEShEE?
76 [err] [ 1 n whijch R%err] st and
for ethyl or cycl opropy! net hyl group, Rl arr] $84hAYs 1998r
hydrogen atom nethyl or ethyl group, nifsil, 2 or 3, an
the wavy line ([err]) signifies that configura- tifjon of the
substituents on the carbon atom bound to the Natam-in the am de

noiety i s RS,

addition salt,

Ror S] or its pharmaceutically acceptable acid
whi ch conpri ses diazotizing the conmpound represented by the

formula (V) below [err]

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

(CHy)q
N J
N OCH, : g;,

[in which R' stands for ethy! or

cyclopropylimethyl group,

R? stands for hydrogen atom, methy!l or ethyl

group,

nis 1, 2 or 3, and

the wavy line (aw) 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],
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-yl) —~6-methoxy—1H-benzotriazole—-5—
carboxamide, a pharmaceutically acceptable acid addition
satt thereof, a hydrate thereof or a hydrate of a
pharmaceutical ly acceptable acid addition salt thereof,

AR



[in which Rlerr] stands for ethyl or fwgr'?CVG¥@D$=‘ ynethyl group,

Rl eri] stands for hydrogen atom nethyl jorj et hyl ' gr , n
is 1, 2 or 3, and the wavy |ing (i efgldashasi f| es tﬁigBL&ﬁ&M‘EMMET
tion.of the substituents on the carbon gtdm bound to the N-atomin
the amde noiety is RS, R or S re-f—Tetessar y| converting the
resulting product to its pharmaceutical lly 7acceptabl e acid| addition salt.

77 18 A process for preparing a 6-nethoxy-1H

benzot ri azol e-1Brcarasdaim gle adeird rvta | awef fdv Ting | Br oreps @ch seyptiohy abe
formula (1a) Qﬂé¥%xi§¥rAausea, vomiting, abdominai fu!!gess. upper

abdominal discomfort, abdominal pain and rear-=burn

caused by gastrointestinal dysfunction.

15 Use according to claim 13 of (R)=N-{l=-exhyi-
1H~hexahydroazepin-3~yl)-6-methoxy-1-methy!-1H-
benzotriazole-5-carboxamide, a pharmaceuticaliy ac-
ceptable acid addition salt thereof, a hydrate therecof
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:

(CHa)n

N CONH /]

% :@ ()
;]q OCH,

R

2

N—2Z

[in which R' stands for ethy! or
cyclopropylmethy! group,
R? 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 acceptable acid addition salt,
which comprises reacting the compound represented by the

—

formuta (I111) below: —

A



[in which R stands for ethyl or cycl opropyl et hyl , _ nis

1, 2’or 3, and the wavy line ([err]) signifies that . )
tion of the substituents on the carbon atom bound tye=Hatiy
the am de noiety is RS, - R or S| or its pharmaceuti ¢REPYAEBL®
acid addition salt, which conprises subjectlng t he conpoundr ¢pr

the formula (11) beIomr (CH2

[in which R err] stands for ethyl or cyclopropylne;h,

Rlerr] stands for am no-protective group, nis 1, |

the wavy line ([err]) signifies QH tijon of the
substituents on the carbon atony’ bound to the N-aton

noiety is RS, Ror §] ty ﬁ%f hydrogenonS|éll@nd i f
necessary con- verting the produqt toits 9 3waceut|cally acceptable acid

addition salt.

(in which R?® stands for hydrogen, methyl,
ethy! or amino—protective group)
or its reactive derivative with the compound represented
by the formula (IV) below:

(CHo)yn
H,N

N (1v)
ki
[in which R' stands for ethyl or
cyclopropyimethyl,
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 8]
and when a compound of formuia (I1!) in which R2® is an
amino-protective group is used as one of the reactants,
converting the R%® in the corresponding 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.
17 A process for preparing a 6—methoxy—1H-
benzotriazole-5-carboxamide derivative which is repre-
sented by the formula (l) below:

RO R



19 A 6-net hoxy- 1H benzotri azol e- 5- car boxam de derivative which is

represented by the fornula (11) below [err] BEPLA

[in which R err] stands for ethyl or cycl opropyl net hg{*@%MENT SHEET
Rl err] stands for am no-protective group, nis 1, ’ A 18 iy
the wavy line ([err]) signifies that configura- ti LA@EN§%J SHEET
substituents on the carbon atom und to the NNatdmjin the am de
noiety i s RS, Ror S or its acid addition salt. 20f 18 MAY 199
3-am noazacycl oal kane derivative which is repr qeqk ed by theffornmula I§/)

bel ow. [err] [in which Rlerr] stawls for ¢thyl—or

cycl opropyl net hyl , NI OCUINR ~aNnd t wavy |ine

([err]) signifies that conit gu t Non of Jt he subst{tluents on The

carbon atom bound\t o atomin t |M de nmoiety is RS

Ror S| or its acid additiolf"saMN" “SOCH, j :
e R

[in which R' stands for ethyl or
cyclopropyimethy! group,
R? stands for hydrogen atom, methy! or ethy!
group,
nis 1, 2 or 3, and
the wavy tine (»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 Sj
or its pharmaceutically acceptable acid addition salt,
which comprises diazotizing the compound represented by
the formuia (V) below:

| CHy
HN OCH, '

h2

O—2Z

[in which R' stands for ethy! or
cyclopropylimethy! group,
R? stands for hydrogen atom, methy! or ethyl
group,
nis 1, 2 or 3, and
the wavy line (~aw») 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
pharmaceutically acceptable acid addition salt.

T



21 A (R)-3-ani noazacycl oal kane @Mngﬁf?QEHMEHEbﬁis represented by the

formula (IVa) bel ow N
[err] (in which R stijand ?5 \e DI REPLACEMENT SHEET
cyclqpropylnethyl and nis 1 3 %% or pci d addition salt.

A (R)- 3 am no- 1H hexahydr o 7 pe—gefvati rv= which is
represented by the fornmula (IVb) bel o [Z%’r] (i n which
Rlerr] stands for ethyl or cyetopropytet hyl ) or its acid addition
salt. 18 A process for preparing a 6-methoxy—1H-

benzotriazole-5—carboxamide derivative which is repre-—
sented by the formula (1a) below:

(CH")n

CONH

N ] (ta)
CHs 1

IZ

[in which R' stands for ethy! or
cyclopropylmethyl,
nis1l 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 pharmaceutically acceptable acid addition salt,
which comprises subjecting the -compound represented by
the formula (1) below:

(CHg)n

CONH
A J (t1)
N, N
N OCH; ke
R3

[in which R' stands for ethy! or
cyclopropyimethyl,
R® 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 §]
to hydrolysis or hydrogenolysis, and if necessary con-
verting the product to its pharmaceutically acceptable

acid addition salt. | o
RO
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19 A B-fiethoxy-1H-benzotriazole—-5-carboxamide
derivative which is represented by the formula (}1)

below:
(CHy)q

4”::[::::[:(XDNH /] (an

N

\N N

I OCH, |
R3 R?

[in which R' stands for ethy! or

cyclopropylimethyl,

R® stands for amino—-protective group,

nis 1l 2or 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 S]

or its acid addition salt.
20 A 3—aminoazacycloalkane derivative which is

represented by the formula (1V) below:

(CHZ)n
Hs - (tv)

N
S

[in which R' stands for ethyl or
cyclopropylimethyl,

nist 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 §]

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

is represented by the formula (1Va) below: _
L
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(CHy), i
PQNQ
H4K<:\ /J (tva)
N
b

(in which R’ stands for ethy! or
cyclopropyimethyl, and
nis 1, 2 or 3)
or its acid addition salt.
22 A (R)-3-amino-1H-hexahydroazepine derivative
which is represented by the formula (iVb) below:

H,N |
e, (1Vb)

H

1

n—2Z

(in which R' stands for ethyl or
cyclopropylimethyl)
or its acid addition salt.

s

UL



