DESCRI PTI'ON (R) - 5- BROVO- N- ( 1- ETHYL- 4- METHYLHEXAHYDRO- 1H
1, 4- DI AZEPI N- 6- YL) - 2- METHOXY- 6- METHYLAM NO- 3- 5

PYRI DI NECARBOXAM DE, PROCESS FOR PREPARATI ON THERECF AND
PHARMACEUTI CAL COVPCOSI TI ON CON- TAI NIl NG SAI D COVPOUND
Technical Field . This invention relates to novel (R)-5-brono-N
10 (1-ethyl -4-nethyl hexahydro-1H 1, 4-di azepi n-6-yl ) - 2-

met hoxy- 6- met hyl am no- 3- pyri di necar bopESCRIPHION exhi b- its potent
serotonin S[err] (which may be hereafter referred to as 5-HI[err]) and
dopam ne Dl err] receptor antagonistic activities; process for

preparation thereof; and(Rha5+BROMD-OEU(T-ETHYIORPoMETHYLHEXAHYIDROY Hai d
Compound, Bk U Ay AZERA g T RO IR e
- pounds repr&sented by foPYRIIDINECARBOXAM I[DE," IPROCESS FOR PREPARATIOM;J1
ST 0 S AR o Compgsizy o s
al kyl group, etc. _ TAINING SAID COMPOUND
‘Yechnical Field
This invention relates to hovel (R) -5—-bromo—N-
10 (1—-ethyl-4-methylhexahydro-1H-1, 4-diazepin—6-yl)-2—
methoxy—6-methylamino—3-pyridinecarboxamide which exhib—
its potent serotonin S; (which may be hereafter referred
to as 5—HT3) and dopamine Dz'receptor antagbnistic
activities; process for preparation thereof; and pharma—
15 ceutical composition containing said . compound.

Background Aft-
Japanese Laid-open (KOKAl) Patent Application,

_ KOKA 1 Nb; 92959/1993 broadly discloses a class of com-
20 pounds represented by formula (A) below:

?1

| : (Rs)
N _ m

(Rs)s (CHz)q—B{ >(C(Hz)n

25 ' n—"
| - (A)
Rz

[in which R, and R, may be same or different,
30 and each signifies hydrogen atom, lower alkyl

or substituted lower alky! group, etc.

R; may be same or different and each signifies

hydrogen atom or lower alkyl, etc.

R; may be same or different and each signifies
35 hydrogen atom, halogen atom, Iower alkoxy,

amino, mono— or di-substituted amino group,



R[er;] nay be sane or different and each S|gn|f|es hydr ogen

atom or | ower alkyl, etc. ' - R err] my be sane or different and
each signifies 35 < hydrogen atom hal ogen at om | oner al koxy,

am no, nono- or di-substituted am no group,

2 etc. : - Het signiXies a nDnocycllc het er oaryl or
di - cyclic het eroaryl other than 1Hindazolyl

group, 5 is &cl or 2, sis 1, 2 or 3,

B signifies -CXNR[err]( err e : jch err .

si gni fies hydrogen ato C%$ L gﬂ%fla &H?°°ygwu° hgier°£r¥ﬂgﬁrfpé§
oxygen or sul fur at0”1andyéli6 RetéPoary! otherl,tRanr 1B-indazolyl mis
1, 2, 3 or 4, and nis 1, 2 or 3], and al so di scl oses that
Het can stand for pyridy879UPs whereas, a sol e specific conpound in which
Het is 3- 1% pyridyl grogpi&ng, Whi gp 25 di scl osed in the specifica- tion
Is the one of Exanple_37 repiessnted by the for- mul a below. [err]

B signifies ~CXNRg(CH,) —, etc. in which Ry
signifies hydrogen atom or lower alkyl, etc.
X signifies oxygen or sulfur atom and r is O,
10 1, 2 or 3,
mis 1, 2, 3 or 4, and
nis1, 2or 3],
and also discloses that Het can stand for pyridyl.
Whereas, a sole specific compound in which Het is 3-
15 pyridyl group and which is disclosed in the specifica—
tion is the one of Example 37, represented by the for-
mula below: .

CH
7

' ' N
20 .
cowr{_)

B N
NP CHz

25 This compound of Example 37 clearily differs in structure
from the compound of the present invention which is
expressed by the later presented formula (I). In the
former compound, 3-pyridyl group is unsubstituted and 4-
position of hexahydr9-1H—1.4—diazepine is substituted

30 with methyl.

Said KOKAl Gazette, furthermore, teaches that
the compounds of above formula (A) are serotonin S, (6-
HT;) receptor antagonists and are useful for therapeutic
and prophylactic treatments of anorexia, nausea, emesis,

35 abdominal fullness and the like accoﬁpanying acute and
chronic gastritis, and such diseases as gastric and



25 Thi s éonpound of Exanple 37 clearly differs.in étructure fromthe

conmpound of the present invention which is expressed by the | ater
presented formula (1). In:the former compound, 3-pyridyl group is
unsubstituted and 4- posi ti on of hexahydro-1H1, 4-di azepine is
substituted 30 with nmethyl. Sag d KOKAI Gazette, furthernore,

t eaches t hat t he conpounds of above fornula (A) are serotonin S3 (5-
HT[err]) receptaodenadgarlicelrs wmdd$6h36§éw|ofOéméb&sr@mﬂuﬁﬁﬁng winth
prophylactic tr atnen f. anor ,. hausea, ene 35, .abdand nal, ful | ness
and the |ike a Bﬁﬂéﬁ&rﬁ 190, éﬁ '"tQWﬁENﬁEeB§§trF?F§°a§ﬁd¥ﬁﬂﬂ{cﬁ%bases

as gastric andation and motion sickness. The Gazette?d howevdmdeis
[ adm ni strat,i on of

ul cer; or of nausea,or enesi.s o currJ th

anti-tunor agehtl® "Fa&f’ogi’ﬁ'\fe ne BVlz LePBRtaRd 2REAEIN IS kness. The
Gazette, hoBever, is F&kkhm&mu?dJN¥093KU&m8ﬁedPbeﬂbke%e@e@huup of
ant agoni sm

Furth ,, W93/08186 | . f
conpounds repr%gﬂﬂfgﬂdﬁyrP%Fﬁﬁgﬁggéa%kl .muf r‘?bSBQQ%%ﬁ 2 9rotp o [in

which Rlerr] stands for Clerr] al koxy, Cerr] _ cycl oal koxy or
Cerr] cycloal kyl Cerr]al kpéy; Rerr] co—L—Z .
‘ 3 XN .
| ~(B)
10 R2 N R1

[in which R, stands for C,_g, alkoxy, C;_g

cycloalkoxy or G,_, cycloalkyl G,_, alkoxy; R,

stands for hydrogen, halogen, C,.¢ alkyl, C,_,

15 alkoxy, or amino which may;be substituted with
| 1 or 2 G,_g4 alkyl; R; stands for hydrogen,

ha]ogen or G,_, alkyl; L is 0 or NH; and Z

stands for di—azacyclic or azadicyclic side

chain), |
20 teaching that said compounds are useful for therapeutic
or prophylactic treatments of pain, emesis, central
nervous system disorder and gastrointestinal disorder,
as 5-HT, antagenists.

Said W093/08186 cites, as one of adequate

25 examples of di—azacyc¢lic side chain Z, EP-A-358903
belonging to the patent family of afore-cited KOKAI
Patent Application, KOKAI No. 92959/93, but contains no
specific disclosure on a compound having a di—azacyclic
side chain which is covered by the general formuia (A)

30 as above. Thus, W093/08186 does not at all suggest the
compound of the present invention.

On the other hand, domperidone [chemical name:
5—chloro—1-[1—-[3—(2.3-dfhydro-2—oxo-1H—benzimidazol—1—
vi)propyl] —4-piperidinyl]-1, 3-dihydro—2H-benzimidazol-

35 2-one; cf. eg. Merck Index, 11th ed. 3412 (1989)] which
is a dopamine D, receptor antagonistic agent, is effec-



st anEis f 8!‘ hydr ogen, hﬂis@%ﬁasﬁgglrﬂe @i Kyl, Clerr] . 15

am no which may be subs
Rlerr] stands for hydrogm I‘[HI II
NH, and Z azacyclic or azadi g

chain), 20 teaching that said conpounds ard& useful for t'erapeutlc or
prophyl actic treatments of pain, enesis, central nervous system di sorder
and ?astroi nt e'sit\'matodéisbedéage emas is- H‘&bomﬁagphh@teanous troublesSaid
W93/ 08186 cite ne of .adequate 25 e -azacycli ¢ side chain
P Bp A 358008 ) ShEPR 6 EHALAE and RUAY P STOmRRREI ¥, LBTRBKAT ©

Pat ent Appl i caio lodh, s ¥eErdmeb. b9£955bh93|tl%utorﬂtmtmmfﬁbc|entpeflféct on -

di scl osure on a compound having a acyclic sid Ln_which is
Cover od by ¢ hSHRERER SFOPUr RLPE pRPN: 930S Rt o< \885) 05488 does not
at all sugggstagdrets s@@ﬁp@ynd.gblhhenpresent |nvent|on On
t he ot her hand, donperi éﬁ em ca % 5-chl oro- IL I d
(3- (2, 3- di hydr o- 2- oxo- 1HR8E® da?8| a;drug whigh ca5 selectively an

- 4- pi peri di nyldtrordg by hydh db Pt Rhezemeddzoloccilr Zirmgewi th. adginietek—I ndex,
ilth ed. 3412'é19893} {Chtumorsa%e%%pamgg?o gg{% §ecel gogtgptaﬁgnlstlc
gent, is effe 3
alleviate emesi &ﬁmwﬁentlhasvaéeﬁudewledldﬁeeﬁ and ofut hentigestiche system
and 1hal SEOmANAAG | T SIMALE, s gEann T R CE BTGPl
anti-tunmor 5 cagenmamétichendoel speghiyi—N- (9—methy [ —9-&ecknhtygloas a drug
whi ch can sel cfiyefy,andy_ | shpongly I 1 e, sk REGULERTG-W th
ride; cf. eg., Merck Index, 12th ed. 4443 (1989)] ,
ondansetron hydrochloride [chemical name: 1,2,3,9-
15 tetrahydro—9-methy{—-3—-{(2-methyl—-1H-imidazol~1-
yI)methyI]—4H—carbazo|—4—oné hydrochloride; cf. eg..
Merck Index, 11th ed., 6802 (1989)] and azasetron
hydrochloride [chemical name: (%x)-N-1-azabicyclo-
[2.2.2]oct-3—yl—6—chloro—3,4—dihydro—4—methyi;3—oxo-2H—
20 1,4-benzoxazine—8—carboxamide hydrochloride; cf. eg.,
Drugs of the Future, 18(3), 206-211 (1993)) are cliini—-
cally used. However, clinical application of these
serotonin §, receptor'antagonists is limited to the
-emesis mainly occurring in occasions of administration
25 of anti—tumor agents. They furthermore are said to
exhibit only insufficient effect on late emesis.
Thus, while drugs effective on specific type
of emesis do exist, an antiemetic agent of wide applica-
tion range which can strongly inhibit emesis induced by
30 various causes has not yet been developed. Hence devel=
opment of an antiemetic agent having a broad spectrum
has been in demand.

Disclosure of Invention
35 In the process of our series of research work
on potent and selective serotonin S, receptor antago-



ti.on of anti-tunor agents, serotonin S3 receptor antago- ni stic agent
has been devel oped, and currently such 10 antienmetic agents as grani setron
hydr ochl ori de [chem - -cal narme:

endo- 1- met hyl - N- (9- net hyl - 9- azobi cycl o-

[ 3.3.1] non-3-yl)-1H i ndazol e- 3- car boxam de shydr ochl o- ride; cf. eg.,

- Merck Index, 11th ed. 4443 (1989)) ondanset ron hydrochl ori de [chem cal
n??e t% E]34&Pi§i§et?ehudve-eogbthﬁ-éhﬂdébdﬁﬁVvieﬂkthatdazshb%tance
yl ) met hy ar bazo rocghl o eg. Mer 11t h
20 6807 (1999)10haBIBIES, BhPan: e dinaA e $RHRRPRLFEAGACT V-

(+) 1-1- azabime(nn addition to serotonln S receptor antagonlstlc

2.2.2 t-3-vyl 3 h -4- t
[1 4- be]nggxam ??é’%"éb g(r)‘gﬁwa glﬁyégro ma c?me%bs mduﬁpaggyoyamgus

Fut ure, 18(8),cali¥es lland989hthesdlized Irﬂlmbers of | lye xakydr bletHvd; 4—l i ni cal
application of,these, is li.mted to

gl er. t t '
ThRl L Ca oai o diasani e APT S Ha LI Hede Midhoiie v Cap R o [RBe b, doBap)i Re
anti]:]Eurmr ?QED‘% sredéP¥of Uahkagonietdice avtiivitty toesérotonénl 8, recep-—
insufficient e

ect on late, e
effective on stpfb'cﬁ"lg F?Bés“coﬁczr’rgélty dhigh erx%ﬁygﬁ?l Zhe? _gd@ﬁte of
wi de applica- plhné I@@rf@éﬂe\éwbl hgvealn amtj(mgiducw bthleémescseen(inged by 30
vari ous capses, has not yet been, deve . _Hence de opnent of
antlerretlcvége'rﬂ FORT¢Y ﬁ"BPoadtsdécﬂ"l’i’ﬁnd'scha‘ée'B% ¥$ déﬁ%ngngromo— -
Di scl osure OfQi“ﬁiﬁvDﬁ435ethyIhexahyHTdeH11(ﬁmﬁsanépbu+639dbeﬁ—of

research work n pojent -
5 methoxﬁ é-me a%?%%g JS3;¥Bf¥éggr gﬁaﬁﬁgept c%nF%go

expressed by fOrmuIa (1) below

CH;
15
} Br: CONH ’lh{j
CHaNH N OCH; - CH,CH,
-20

meets the object and possesses antiemetic effects of a
broad spectrum. .
Thus, the present invention provides (R)-5-
bromo-N-(1-ethy |-4-methy | hexahydro-1H-1, 4-diazepin—6-
25 yl)—2-methoxy—6—methylamino—3-pyridinecarboxamide of
above formula (1), and its physiologically acceptable
acid addition salts. The invention furthermore provides
a method for preparing said compound. The invention
also provides pharmaceutical preparations containing
30 said compound. Still in addition, the invention pro-
vides an intermediate product for preparing said com—
pound.
As physiologically acceptable acid addition
salts of the compound of formula (1), for example,
35 inorganic acid salts such as hydrochloride, hydrobro-
mide, hydroiodide, sulfate and phosphate; and organic



nlsté,'mé have cone to enbrace a view that a substénce whi ch exhibits
dopam ne D[err] receptor antagonistic activ- ity in addition to
serotonin S3 receptor antagonistic activity would be effective on
enmesi s induced by various 5 causes, and synthesized nunbers of

hexahydro- 1H- 1, 4- di azepi ne derivative6 with the viewto inpart

dopani ne Dierr] receptor antagonistic activity to serotonin S3 recep-
tor antagonlSwdnduﬁthéysMthbshexah;deo e bateli afwumaratepi melonate,
derivatives hagve, conducted their screenin 1 S ence, it
i's now di scov ﬁﬁ}ﬁ f €or § rﬁ;e, tarq H%te (LGAZOQQQ A4
(1-ethyl-4- ﬁemhmﬂhﬂm&hYHfOnitb1méydbezaammd6-yI) 2-

met hoxy- 6- met hyl am no- 3-pyri di necar hoxan.de i_.ch by
formula (1) below [err] fie compoyn °$n£8{gwn Qﬁheﬁﬁd Sﬁpégéig des

anti emeti ¢ &f feach by cicéeptabbeoadidpadtition salts thereofhmay bke present
I nvention provides ) = 5- )

brono- N- (1- etBﬂe§P4£§h9lFQ?aﬁ95W09IHh¥§E?§F§aﬁﬂq{?ﬁ iglvates. and

yl ) - 2- met hoxy-thesd Mdﬁéﬂes3apd/bdi sod ¥altesarde afso inabudedf dnntthe (1),

and its physiologically agceptable acid agddition salts. The invention
furthernore mﬁﬂﬁhﬁﬂpdg °£ ﬁg?hBﬂeFSPtpﬂgﬁgﬁ P™ai d conpound. The

i nvention al so proviﬁhe ebmp ounduvifc thep peemerit oisventianncag bs0 said
conmpound. i1l in aag t he inventiaon Vi ni.gr medi at e
pr oduct fdf pPIEREH farcgﬁgmple. §Hn£°4%t'"g the ggaﬂénﬁﬁyé?ologlcally
accept abl e aciftbramlalf4i Oht) bedewts of t he conpound of fornula (1), for
exanpl e, 35 inorganic acid salts such as hydrochloride, hydrobro- © m de,
hydr oi odi de, sulfate and phOs%Pate; and organic

N\_COOH
| | P - (1)
15 CHyNH

or a reactive derivative thereof with a compound of
formula (111) below.

20 CH3
HzNIn/C j (i
CH2CH3
25

As reactive derivatives of the compound of
formula (I1), for example, lower alkyl esters (in par-
ticular, methyl ester), active esters, acid anhydrides,
acid halides (in particular, acid chloride), etc. may be

30 named. Specific examples of active ester include p—
nitrophenyl ester, 2,4,5-trichloropheny! ester and N-
hydroxysuccinimide ester. As acid anhydrides, either of
symmetric acid anhydrides and mixed acid anhydrides may
be used. Specific examples of mixed acid anhydride

35 include those with alkyl! chloroformates such as ethyl
chloroformate, isobutyl chloroformate and the like;



6. acid salts such as oxal ate, mal eate, fumarate, nmalonate, | act at e,
mal ate, citrate, tartarate, benzoate and nmet hanesul fonate may be naned.
The conpound of formula (I.) and physiologi- 5 cally acceptable acid
addition salts thereof nmay be present in the formof hydrates and/or

sol vates, and ‘these hydrates and/or solvates are also included in the
conmpounds of the present invention. The conpound of the present

i nvention can Hifodé meﬁaéed,l kiar ceNIAY RO r iyt é £a8GERJabhBeA2FNOER] oo~
formula (11) QF|OMI ctive derivative there% mnth a

conmpound of %ﬁgiy Béﬁgwaryﬁ Aﬁ orotormates such as p
reactive deri V@ﬁldﬁGf@f‘mh’ﬂé candothdse witH qm&ﬂo(blhciﬁersa&hmlse, | ower

alkyl esters (Jghégferlc acid, pivalic acid, and the |ike.

5 When the compound per se of formula (11) is
used as the starting material, the above reaction can be
conducted in the presence of a condensihg agent such as
N,N’-dicyclohexylcarbodiimide, 1-ethyl-3—-(3-dimethy!-
aminopropyl)carbodiimide hydrochloride, N,N’-carbonyli-

10 diimidazole, N,N’-carbonyldisuccinimide, 1—-ethoxycar-—
bony!-2-ethoxy—1, 2-dihydroquinoline, dipenylphosphory!-
azide, propanephosphonic anhydride, benzotriazol-1-
yloxy—tris(dimethylamino)phosphonium*hexafluorophosphate
and the like. _

15 The reaction of the compound of formufa (I1I)
or a reactive derivative thereof with the compound of
formula (f11) is conducted in the presence or absence of
a solvent. Examples of useful solvent include aromatic
hydrocarbons such as benzene, toluene and xylene; ethers

20 such as diethyl ether, tetrahydrofuran and dioxane;
halogenated hydrocarbons such as methylene chloride and
chloroform; alcohols such as ethanol and isopropanol,
gthyl acetate, acetone, acetonitrile, dimethylformamide,
dimethylsulfoxide, ethylene glycol, water and the like.

25 These solvents can be used each singiy or in combination
of more than one kind. ~ If necessary, the reaction may
be carried out in the presence of a base. Examples of
the base useful in such an occasion include alkali
hydroxide like sodium hydroxide and potassium hydroxide;

30 alkali carbonate like sodium carbonate and potassium
carbonate; alkali hydrogencarbonate like sodium hydro-—
gencarbonate and potassium hydrogencarbonate; and or-
ganic base like triethylamine, tributylamine, diiso—
propylethylamine and N-methylmorpholine. Suitable

35 reaction temperatures norﬁally are within a range from

about -30°C to about 200°C, preferably from about -10°C



thuiaf,mnethyI ester), active esters, acid anhydrfdes, acid halides (in
particular, acid chloride), etc. may be 30 nanmed. Specific exanpl es of

active ester include p- . nitrophenyl ester, 2,4,5-trichlorophenyl ester
and N hydr oxysucci ni mi de ester. As acid anhydrides, either of
symmetric acid anhydrides and m xed acid arghydri des may be used.

Speci fic exanples of m xed acid anhydride 35 include those with alkyl

chl or of or mat estéusboat ¢505C. THe Worpyurd ebfls@bmwh C(hlmr)ofdarmniee and
the Iike; e mntq ar al kyl

chl or of or mat esS¥RRhi g€ Keniphe rmagtjon systamAat. atﬁB§éQM%i1@%ﬁﬂ
chl or of or nat esq sslchoaasphgwferab Ighlterofonmiptés, apert pede Wit Fth%l kanOI c

aci ds such as |soval ri.c acid, dﬁ alic acid, apd the like.
When the conpdt@MPAEpds oT o or Bk v or 2 redgbives Fﬁé"é‘ttdﬁ’ﬁ there-
material, the gpoveWwherehsOnitaish@lso GUWHIB B tH hbé ﬁ'teﬁﬁnCI%r%fe

condenS|ng agent such,as. ,.N.N -dicycl ohe ar-bodi i m de,

Loothyl - 3-( 3 RXeeRs| i T mémvayyaﬂpﬁmw%ff fydit8cHedr iide Func—

N, N - carbonyl-tﬂ@ndaugbdagohebaMeN carbonyld|SUCC|n|n1de 1- et hoxycar -

bonyl - 2- et hoxy-1 di hyd ui nol i ne,, di | phosp | - azi d

propanephosphonlc anhydrigg CRmROYNG, &ggﬁn "R' PP;Y to-be used as the

yl oxy-tris(di r@téwtantgnmhﬂbfestahomawnblbewa%#r][ewhowhabnamp|endtmdgﬂt<e
ion o qundg,,of fo Qr..a reactive

derlvatlve19héH@5 Pﬁ ?ﬁe’Edﬁﬁ@&ﬁgP (thﬁﬁriJEkf?&t) PeecdfiGcted in

the presence atonddbEN6RsOFor eacholo\feltme Beups esrof shemhulinsdlatent |nclude
aromatic hydr ocar bons_such aidPﬁ gﬁ toluene and xyl ene; ethers 20

such as di et hyAPRERE} N8 BF?&H?H afind &jiloxane; - hal ogenat ed
hydr ocar bons such as nethyl ene chloride and

CHART 1
15 /Ej\ /C\/Ecoou
.
. Step 1 Step 2
av)
coon, - CO0R,
> t C—
/ .
Step 3 CHzNH N F Step 4
(Vi) | (vit)
.~ COOR; Br \~COO0R;
I s |
- y
CH;NH” “N” ~OCH;  Step 5  CH,NH” N “ocH,
(Vin) - (X)
B
l
L
Step 6 cH,NH” N NocH,



chlorofofnl al cohol s such as ethanol and i sopr opanol , et hyl acetate,

acetone, acetonitrile, di.methylformamn de, di net hyl sul f oxi de, ethyl ene
glycol, water and the like. 25 These solvents can be used each singly or in
conbi nati on of nore than one kind. If necessary, the reaction may be
carried out in the presence of a base. Examples of the base useful in
such an occasi on include al kal i hydr oxi de |i ke sodi um hydroxi de and
potassi um hydr oxi de; 30 ghkehe aBRVENFoE e, SGel] Uk 4ABRORSE Cadlinear

pot assi um carbonate kal i encar bonate like sodi um hydr o-

gencar bonat e & bb@ﬁ@é#dnchyesogéhagrﬁﬂﬂﬁﬂb and or - gani ¢ base |ike

triethylamne, tributylafhgecofipbafid of HoHmU I ¥l A nﬁhaaﬂ |s also
N- net hyl mor phol i ne. Suitable 35 reaction tenperatures nornal gre within a

range from  weemtas3therstartinghdaterjaleriy @ %@é@érﬁﬁﬂ?opﬂ nm&%out
-10[err] C described jn heretofore avallab!§ llteFQtQPQU5n35QEﬁrth
The conpound 0 ornu i can be supp to the reaction system at
a ratio of normeepgred, 1farpgramplgre ﬂ@maﬂghJ?h?SSﬁﬁpés'"EéPaﬁﬁﬂe'Gf t he
compound of T qsg .Iteé be 8k, 2 sseet.we ridiA i oiFs LPEF Ceadh BF- thigher eas,
it is also possible to use it in large excess 1f 1 ndividual occasion
demands, to | e3tepsiane-showpi bp dpderasppesssing Example 2. The conpound
of formla (I'l) to be used as the starting material can be prepared, for
exanpl e, through 10 the steps as indicated in Chart 1 below. Specific
conditions for each of the steps are shown in |ater appeari ng
Referential Exanple 1. [err]



9. ) In the above fornulae, Rlerr] stands for a |inear or
branched Cerr]-Cerr] al kyl group. The conmpound of formula
(rrr)y which is also used as the starting material is a novel conpound not
5-described in heretofore available literature and can be prepared, for

exanpl e, through the steps indicated in art 2 below. Specific
conditions for each of the steps are shown in |ater appearing Exanple 2.
10 CHART 2 [err] _ CHART 2
COOR,
Y7/.,' R,
Z1 . ’H //
. N g
—NHCH, —NCH,4 1 (Xui) :
L2 cH
N . — [
(1: : Step 1 '|”‘I Step 2 _N—Lft
CH
2 2 /( NCH,
® I Z,NH”Z¥COOR
l\ ,\ H 1
R, R
(X) (Xn (xun
Rane= ' Ron=
\ / CHZ \ CHz
|
> | N\' .
Step 3 /( NHCH, Step 4 /L NHC 3Stelo 5
Z,NH § COOR, Z,NH” 2 YCOOH -
(Xiv) {XV)

' 0
zzNH/,,z j NH, Z,NH
Step 6 Step 7 3
CHz '

xvy (XV") (X V1)

- CH,
—+_> HzNhu. ' ——— HzNhu j
Step 8 Step 9

(m)




In the above formul ae, Et stands for ethyl ;groﬁp; Z[err] stands for an

am no-protecting group such as tert - but oxycar bonyl group,

tri phenyl met hyl group and- acetyl group; Z[err] stands for

benzyl oxycar bonyl group 5 which is optionally substituted with chlorine
atom - bromne atom nethoxy or nitro; fJerr] stands for hydrogen

atom hal ogen atom C(ferr] alkyl or Clerr] alkoxy; and Rerr] has the
previously given signifipgty T de formul a
(1) may be 10 obtained astgﬁ above f°fFPJ€iyJ§* endlgngeone{)ﬁg13

product i on metdRHRpF Dy%Ha?ﬁsl%ﬂfv?ﬂuéﬂ'@@ﬁRTQiﬁﬁthg grodpchuchogas
exanpl e, ear"t%rii-*ki&?&'x@éé{ﬁb@?w' gabhb aGETlpherﬁPHﬁéﬂln?l g+§g§d9ha' on

salts may be nanmed. K More spe é I norgani ¢ aci ts such as
hydrochlorlde39E$¥ﬁu#§ﬂHBn1 e, 8ﬁ§a¢§|£erd eﬂﬁMkQﬁ!ﬁQﬁkP@hbsghavé and

organi c acigl sHilcgh sishopei oal fyesubBitsuted Wh”‘t@rﬂorll‘?@' 2

| actate, nalate, cjtrate, tartarate,. benzoate nethanesuF onate may
be naned. romine atQmo mebROXY PKendBsPs [Rr,_e;ﬁa*?%mﬂ%n %thbdrggeao t he

conpound of f%rﬂBﬂaKéDogéﬁ“ét&HraC' on afikyhe otors, . PPKELy Of afigr RUl @

(111), one of the_a%artlng materi al is retained®intact” in the 3o
produced conpf\&fd re fRyreviou Yag(Y?" significatiomhe conpound of fornula

(1) as formed of the 25 H@V@orﬁéwaﬂabfoabmhh%rﬁﬁﬂé)e(lﬁpj ahey Bed
purified b convent i onal techg HS such as chronmat ography, Trecrys-
tallizatiof® obhaddNe (3% iam 8¢ @naddikion salt dependimg ednpbend of

formila (1) a@¢ddﬁﬁtﬁ5nfméthod GMbﬁoﬁéH|)n”ﬂhd¥%ﬂﬂﬁéﬂrﬁﬁhé§|6ﬂf fogg of

free base or 30 d addltlon sal t pendi ng he reaction and proces-
sing conditi ofYShplI TR EXamR! i Ela'é del 6hs§&|dt Rha\'rﬁ'dé' ogieahl¥raed to a

free base by @@ﬁ#ﬁﬁﬂéﬂﬁﬂldmﬁéwﬂﬁloﬁgsalts R¥ya ble’ SRt VS Fe asp@epesuch

as al kali carhon te and al kali hydroxi de. Wiereas, the free base can be

led to 35 an d& é’ddl't’?‘b"ﬁg%’é!‘f ag! d spdisrEHChias hydraeh Ler ided
accordi ng 19 ¢gvDYroniade, Hiy@e6iodide, sulfate and phosphate: and

organic acid salts such as oxalate, maleate, fumarate,
malonate, lactate, malate, citrate, tartarate, benzoate
and methanesulfonate may be named.
According to the above preparation method of
20 the compound of formula (1), configuration of the com-
pound of formuia (l111), one of the starting materials,
is retained intact in the so produced compound of for-
mula (1).
The compound of formula (I) as formed of the
25 above preparation method can be isolated and purified by
conventional techniques such as chromatography, recrys-
taflization, reprecipitation or the like.
The compound of formula (l) and that of for-
mula (11l) may be obtained in the form of free base or
30 acid addition salt depending on the reaction and proces—
sing conditions empioyed. The acid addition salt can be
converted to a free base by conventional methods, eg.,
by a treatment with a base such as alkali carbonate and
alkali hydroxide. Whereas, the free base can be led to
35 an acid addition salt by a treatment with a desired acid
according to conventional methods.



12 o Her ei nafter phar macol ogi cal test.results of t he

conpound of the invention and bel owidentified

control conpounds are

presented to explain the pharnaco- | ogical activities characteristic to

t he conpound of 5 this invention:
a sel ective dopam ne Dlerr] receptor antages

(1) donperidone
ni st whi ch has

been clinically used as an . antienetic or gastrointestina
notility im 10 HePéPHhFEerOPHarmacological tes®) r@8dRRECHFON
hydr ochl ori de a selective serotonin S3 receptor antago-

ni st which ha§”ﬂ%eﬁ°@PPHF€anytb§ed"%9”%#0" and below-jdentified at the
time of adm nigdwEt &P 8ohpouhds are presdrit@d & UWkplain the pharm%%b—

grani setron hydrochl ori d

a selective serotonin S

e. ... . ;
receptor antagR€ical activitigsscharagteldsbieitel thecapmpousddofs an

antienetic mt ghiestiAReptigdm nistering anti- 20
(4) netocl opram de hydro oride .
used worl d-wi de as ?PJ dompgrifonenetic or

i nproving agent [chem cal nang: sé{8@iti¥e>dopamine D

[ 2- (di ethyl am no)ethyl] -2-net

tunor drug;

a drug whi ch has been
gastrointestinal notility
re€épesP  Bhtago-
ben%anidebd?hydrocﬁloride

OXy- .
monohydr at e; cf. nist ‘”Bg?% hélsclbelerm@x',”ll‘i?ﬂ by.used32818mB9))
A. On dopam ne Dierr] regep}é&het#8doreigalsttol ntes €0ePl Moti PPty im-

antagonistt activities Test Exanpl e 1:

Dopam ne D2 receptor -

bi ndi ng ant®ser ot oni n sProving agent;
' (2) ondansetron hydrochioride
‘a selective serotonin S, receptor antago-
nist which has been clinically used as an
antiemetic at the time of administering anti-
15 tumor drug; ‘
(3) granisetron hydrochloride
a seflective serotonin S, receptor antago-
nist which has been clinically used as an
antiemetic at the time of administering anti-—
20 tumor drug; '

(4) metociopramide hydrochioride

a drug which has been used world-wide as

an antiemetic or gastrointestinal motility

improving agent [chemical name: 4-amino-5-

25 chioro—N- [2-(diethylamino)ethyl] —-2-methoxy—
benzamide dihydrochioride monohydrate; cf.
eg., Merck Index, t11th ed. 6063 (1989)] .

A. On dopamine D, receptor— and serotonin S, receptor -

30 antagonistic activities
Test Example .1:

Dopamine D, receptor — binding and serotonin S,

receptor — binding activities (in vitro receptor

binding assay)

35 Dopamine D, and serptonin S, receptor binding

assays were carried out following the methods of I.



receptOr‘- bi nding activities (in vitro receptor ‘ - bindi ng assay) 35

Dopami ne D err] and serotonin S3 receptor binding assays were carried
out follow ng the nmethods- of 1. 13
Creese, et al. [Eur. J. Pharmacol., 46, 337 (1977)] and S. J. Peroutka
and A. Ham k [Eur. J. Pharmacol ., 148, £97 (1988)], respectively. Crude
synapt osone fractions prepared fromrat brain were used as receptor

ot oson | as | |
re T Tabel Fod | TERRbr AL FERE o ek o £ = 46 133w ResTIy L 3l 1)

receptor sanpl® Peveutka rngdadd Hamik hEumined. Pharmagolas i148ubat ed
for a prescribagy Pefogs)1n FB8pectve]91CC CHydI% Phap BEsbRS! FradRawHes at

various concen- 10 tration fevels, aind “t her ea e radi oactive |igan
bound to the recepavedwhsonsspit biradm wes e jused asingcaptorcspmpH&svest er

( Brandel ) toagt hXi onpeac 3 _ syged Wwipth a
liquid scin R gﬁﬁ%oﬁﬂ b¥rbhePTDe3Cand [ %:d‘%%?éa e Ypossl o the
receptor. 15 Sakefledl I jeaodsd akobwf fiers sadluikil on ceonyainhneaseichy of

non- speci fi cal Hébpgggp@HPUQEmEWB”bh@ﬁI%%kﬁ“éﬂ“%qﬁaﬁd-@PWHQJ 99/l dme :
non-speci fical 'y bound” anount bei ng that bound under 'the presence of an
excessi ve amouhtmbf waa- incubagied der jagRresoypihrd oper j eded P Ehend

[[err]H quipag ehE] 2 hah I A . -
concentrationq;*gg?ééélagfbbﬁegfggpgbgﬁﬁﬁhng 41 @?ﬁ%h?%Sggf?ngpféﬁﬁﬁg of
| abel | ed |1Qarkrakionnheved sd Bpdsdheregfdern the ueadiwactivecd|igang ed by

probitanalySigoundNo! €AL! F8c8PRoHWHR [ikolatddotd- a2FiTesh Bea @ 2
i bitory effect on von Bezol d-Jarisch reflex
cel l-harvester (Brandel Co.% and radioactivity on each
filter was measured with a liquid scintillation counter
to determine the total amount bound to the receptor.

15 Specifically bound amount was calculated by subtracting
non—specifibally bound amount from the total amount
bound, said non—-specifically bound amount being that
bound under the presence of an excessive amount of non-
{abelled ligand [spiperone (D,) and [3H] quipazine (S,)]

20 which was concurrently measured. The concentration
level of the test compound at which specific binding of
labelled ligand was inhibited by 50% (ICg, value) was
calculated by probit analysfs. The results are shown in
Table 1.

25 Test Exampie 2
Inhibitory effect on von Bezold-Jdarisch reflex

(anti-serotonin §, activity)
This test was carried out following the method
of Fozard, et al. [cf. Arch. Pharmacology, 326, 36-44
30 (1984)]. Male Wister rats weighing 250-350 g were
anesthetized with urethane (1.5 g/kg, intraperitoneal)
and set on their backs. Electrocardiogram (lead 11) and
a heart rate on the animals were recorded on inkwriting
oscillograph via a biophysical amplifier and pulse rate
35 tachometer, respectively. When 2-methylserotonin (5—HT3
agonist) of a dose of 10-30 pg/kg was administered



(anti-éefotonin Slerr] activity) This.test was carried out
fotl ow ng the nethod of Fozard, et al. [cf. Arch. Pharmacol ogv, 326,
36-44 30 (1984)]. Male Wster rats wei ghing 250-350 g were anest heti zed
with urethane (1.5 g/kg, intraperitoneal) and set on their backs.

El ectrocardiogram (lead 11) and  a heartqjate on the aninmals were
recorded on inkwiting oscill ograph via a bi ophysical anplifier and
pul se rate 35 es ti 5 [ P

Baoni st} of o HLELaTERghe Ll [Eﬁ%g At S e T AR ETERLEY! B edlbid

14 i nt r avefroos| Bezohd—Heai schatre filesdt.r arki Bhxed ameveised 2— (von
Bezol d-Jari sc kxe t

repeat edl y adﬂ?%fﬂﬁéwﬁ?hié_ %a%ﬂ?e'é'bteacgen%reyr v%?@ﬁ%??%?a ;EeﬁrS\eA@qg#gees _
wer e obt ai ned, i mbervaéa Bniidestabdepdaaponseadwenesebtadned: r gnehdinarny, 3
m n- utes bef adni-Ai ati,@n 254 e ' I i ghidai tion
rate of von§Bégdfégﬁagggghabgtﬁg% 5@@35’gfigwg&aéﬁ$ﬁ?¥§PgF?gH'o? ?ﬂépiest
conpound per tiitescbpbase admbsfisite atiomdf R oeetby baeratopdreul dhed, and
(B o R0 ol ue) R FEE8nOF akle olf o HBAYIL J2r PELRPrafTeknBiFtel! dhe

(E err] value) waS determned by probit analysis. The result was as
shown in Tabl cadmbeijstration of the test compound per thgpresponse

Test Exa”u‘ajbef§?§ttﬁéagpb? dstration was calculated, and the' @f¥ed-

(nM e 8F {71 &7 g %f‘ et

' 10 tive dose of the test compound to cause 50% inhibition
(ED;, value) was determined by probit analysis. The

result was as shown in Table 1 below.

TABLE 1
15
Test Example 1 Test Example 2
1C5, (nM) ED5, (pg/ke)
Test Compound D S von Bezold—-Jarisch
2 3 Reflex Inhibition
20 | Compound of Example 1 11.7 |- 1.0 | 1.9
domper i done 14 | >1000 >10000
ondansetron hydrochloride >100000 4.2 1.1
granisetron hydt"ochloride >100000 2.0 0. 26
metoclopramide hydrochloride 630 880 181
25

As is clear from the results indicated in

above Table 1, the compound of Example 1 exhibited more

30 than equivalent dopamine D, receptor binding activity to
that of domperidone which is a known selfective dopamine
D, receptor antagonist, as well as strong serotonin S,
receptor binding activity excelling over those of ondan—
setron hydrochlioride and granisetron hydrochloride which

35 are known selective serotonin S, receptor antagonists.
Also for von Bezold-Jarisch reflex inhibition, the



Test Conpound von Bezol d-Jari sch

Derrj . Slerr] Reflex Inhibition 20 - Conpound of Exanple 1 11.7
1.0 1.9 donperi done - 14 >1000 >10000
ondansetron hydrochl ori de >100000 4.2 - 1.1 grani setron

hydr ochl ori de >100000 2.0 0. 26 15 et ocl opr am de hydrochl ori de
630 880 181 25 As is clear fromthe results
indicated in combo¥RdTaP! 8hd: inRRMIABIPHYL WxE&RrIBhe &fP¥Bitbicompary-e 30

t han equi val ent dopam ne D2 receptor binding activity to t hat of .,
donperi done wit® te &hrfoff esdanseld afbimAnrrehlonbdeeceforNanddoni st ,

as vell as strongt s’ akeRitNeRR ibi titECHiHd i HEgi @rtyVibybexhelsleiriva ver
t hose of ondan-, setraon hydrqchl gride and grani setron hydrochl ori de which
35 are known geiBcPpvanderBPamiiRes? y J&GARKOt MREPSH ePTami gdes hydsio,on

Bezol d- Jarigchof Pt fdel MBI RnbWAD, However, its binding activity to the

15 conpound of the invention has excellent effect conpara- bl e Hp
that of ondansk¥@ohef§BLBER| d6i d@r Meaxeryrknan th%ﬁe?%cggﬁeﬁpmmn&\ t87hg
bi ndi ng activigyahgig0fh seroto- nin S err] and dopam ne D err]

receptors, netoclopramde hydro- 5 chloride i nown. However its hinding
activity to the t wo rib&ﬁtoﬁ§3i§°ﬂﬂ°qﬂgﬂaﬁ;{m%n'?HﬁﬁtbP"thGSCBHEGﬁHd of

- Exanple 1. antagonistlBUactliRG ti@® A beXh (ér bLYRMAI 81 BAY RIRpRA
ant agoni Stlﬂc) an?;[rligl BI e?eggpggtrg Searn%t Olrg na\ ig%nldy dgrpgl;:ising antiemetic
2 ,
agent of a broad spectrum to inhibit emesis inducted by
var ious causes.
B. On antiemetic effects
Test Example 3: Inhibitory effect on apomorphine-
15 induced emesis
Three to four Beagle dogs (body weight: 8-15
kg) per group were used to examine the inhibitory effect
of the test compounds on apomorphine—induced emesis.
This test has been commonly conducted as a method for

20 detecting dopamine blocker. Each of the test animals
was orally administered with a prescribed dose of a test
compound as dissolved or suspended in 0.5% tragacanth
solution, and two hours thereafter, was administered
with apomorphine hydrochloride (0.3 mg/kg) by subcu-

25 taneous injection at the back. The number of emetic
episodes induced within the following 1 hour was
counted, and the inhibition rate was caliculated by
comparing the number of emetic episodes of the tested
group of dogs with that of the control group, and the

30 effective dose of each test compound for inhibiting the
emesis by 50% (ED,, value) was determined by probit
analysis. The result was as shown in Table 2.

Test Example 4: Effect on cisplatin-induced emesis in
ferrets

35 Male ferrets (Marshatll Lab., U.S.A.) weighing
approximately 1 kg were used. For intravenous injec—



10 mine D2 receptors, and is a highly prom sing antienetic agent of a
broad spectrumto inhibit emesis inducted by vari ous causes. B. On
antienetic effects Test Exanple 3: Inhibitory effect on aponorphine- 15
i nduced enesi s Three to four Beagl e dogs (body weight: 8-15
kg) per group were used to exam ne the inhi®itory effect of the test
conpounds on aponor phi ne-i nduced enesi s. This test has been commonly
conducted as a ignhosl ¢annadledahect 'mogadﬂ:mhiln'e theckerviEathvef nt hadeest

ani mal s was_ or d istered with crlbed ose of st
conpound as d|%%€% r%ﬁ%ﬂsﬁ@ﬁﬁgﬁsi'ﬁ 032 qe‘}a}’g%ca'?\t?l vangg ﬁ?i %ﬁe and two
ho;Jrks)tBereaLtatpewmeaﬂm nTet eaectl tesw tgrcajporeagihni aep hgscoihedr ddse( 0. 3
nmg/ kg y su = 25 tapeous I n t the ck. ek 0 tic
epi sodes i nduc %m¥?ﬁﬂ ?ﬂ@p?ﬁhﬁ %F 3 ﬁﬂnﬁ %é?% %@ﬁﬁagg Q ?%E

i nhi bition 5eutragacamthu5aieﬁ|b9 wascawp&ﬂympdﬂmnnﬂﬁbeedofaedeBOC

d ft d
Che 30- of f ect MNGELE ‘Sher apely?, °‘f%%§oun3*"f%§?#m%f 107mE7 Rk, Wndsir: 20
50% (ED{ err] vbdgjet)alfvasablbtemhumwnby Spmdirike) waamaaqmiensthéedesmttrawas as

shown in Tam‘%é%ousl%ﬁf%rﬁﬁ?ﬂpkﬁe caﬁﬁ?*% rﬁﬁésﬁyﬁﬁif b?dHﬁ@@|@”ES'S in

ferrets 35 [ et's L ghi ng
appr oxi mat el y &P kgodes ci ndueedrwi t nﬂréﬁﬁhdhs lowing 3 hours Was Fe-

16 tiopg aca&ﬁawﬁalsn&aﬁhewhﬁﬂb%'om LV ieRé ¥Y85P EBABbund was

ent obar bi t al net hesi a, 3-4 days .in advance of the experinent. To each
Fest group(%uggbp%}@gg¢1beﬁhgog@fectlve doses of the tegt compounds

to inhibit the emesis by 50% (ED,, values) as determined
by probit analysis were as indicated in Table 2.
Test Example 5: Effect on cisplatin—induced emesis in

15 B dog .

Four to five Beagle dogs (body weight: 10-12
kg) per group were used to examine the inhibitory effect
of the test compounds on cisplatin—induced emesis. To
each test group each a prescribed dose of a test com—

20 pound as dissolved or suspended in 0. 5% tragacanth
solution was orally administered, and 30 minutes there-
after, cisplatin (Sigma) 3 mg/kg (physiological salt
solution, 3 mi/kg) was intravenously administered. The
number of emetic episodes within the 5 hours following

25 the cisplatin administration was recorded to calculate
the inhibition rate of each of test compounds, and the
effective dose (ED50 value) for inibiting the emesis by
50% was determined by probit analysis. The results were
as indicated in Table 2 below. ' '



of a test conpound as dissolved or suspended in 0.5%5 tragacanth sol ution

was orally adm nistered, and 30 m nutes thereafter, cisplatin (Sigm) 10
ng/ kg (physi o- | ogical *salt solution, 3 m/kg) was adm ni stered intra-
venously through the cannule. The nunber of enetic epi sodes i nduced
within the following 3 hours was re- 10 coftded and the inhibition rate of
the test conpound was cal cul ated. The effective doses of the test
conmpounds to inhibit the enmesis by S50PA8{EPO val ues) as determ ned by
probit analysis were as indicated in Table 2. Test Exanple 5. Effect on
?lsplatln I nduced enesis in 15 ' dog Four to
I ve Beagl e dods (body wei ght: f '

the inhibitory ef]gecty 019 Tebt Z leiég st Blaipie tfi
To each test| group each a BY dod e’ 'SPTREESt . cd

sobdrerh eartiie | rdyped e8RS ik

di ssol ved @& SUS%%gd&anloﬂmp P

adm ni stered, 4dn m nutes|theredog aft¢r, cfeyiedtin (
(physi ol ogi cal |sal t sol ut { on EDg,. mefkay) \as BDgg madlgious
The nunber df eneh%g $p|sades wthin th¢ 5 hours folldqw ng 25 the L
cisplatin adni r1i%:((;'%'g(iI reco(radj«% to c§| cul abt t he |ﬂh|8# on rate
of each of test ﬂds apd th effe¢tive 3&% (EDlerr] ey for
inibiting the eqﬁﬁbér E @6waq)@Qtern1¢ed by spgobi t gnal ysisg The

results V\B{(F —a&-S—-1trt Cat € —A—Febte—2—helrow
17 - ondansetron TABLE 2 Test
Exampl e 3 Test| hydnothiordde Test Exah@pl e 5 0.1 0.16
metoclopramide
hydrochloride 0.45 0.98 3.96
15

As is clear from the results shown in Table 2,
the compound of Example 1 exhibited excellient inhibitory
effect on apomorphine—induced emesis based on its dopa-
mine D, receptor antagonism with certainty, although

20 it’'s effect is not equal to that of domperidone which is
a selective dopamine D, receptor antagonist. Moreover,
as a specially remarkable effect, the compound exhibited
strong inhibiting effect on cisplatin-induced emesis
based on its serotonin S; receptor antagonism, of ap-—

25 proximately equivalent levei to that of ondansetron
hydrochloride which is a selective serotonin S, receptor
antagonist. Those results suggest that the compound of
Example 1 possesses a broad spectrum of antiemetic
effect, due to its excelient property concurrently

30 exhibiting potent serotonin S§; and dopamine D, receptor
antagonistic activities in good balance.

The compound of Example 1, furthermore, exhib-
ited stronger antiemetic effect than metocliopramide
hydrochloride which has weak binding activity to both of

35 serotonin $§; and Dopamine-D2 receptors. in particular,
it exhibited far stronger inhibitory effect on cis-—



Aponnrﬁhine- Ci spl ati n- Ci spl atin- . - I nduced enesi s

I nduced enesis induced enesis 5 Test Conpound dog ferret
dog ‘ED[err], ny/kg EO[ err] ny/ kg ED[err], ny/kg
Conmpound of Exanple 1 0.19 0. 03 0. 29
donperi done 0. 02 >10 18 >3 10 ondansetron

hydr ochl ori de >10 0.1 0.16 met ocl opr am de
hydrochl ori deplatid—-4dmduced emesi’s 98clearly shawddg significant As

is clear fromgt results sh ' e el
exhi bi ted excgll ?gﬁtrel"rﬁﬁ bi"t Oe%weépegfgﬁtmgﬁogéghgggﬁ%_I n uégé%ﬁaéﬁepas)‘%'s
based on its GopaOn_ the reffldcl rdn reenb goni smwith certainty,

al t hough 20 it' t hSi ' rt tf\“ 'HﬂQﬁ ichis. a
sel ective dop = %f L 56'ept lo'ﬁgﬁlgég [ g?&egf&/b;ag’g%gé as a specially
remar kabl e5ef f ect, the conpoundaekiwbtyed strong inhibiting effect on
~cisplatin-induced enesi g sed L ong Lﬁ{ ] t s b

ant agoni sm of ap- 25 p?‘@x‘ienaq'ﬁeﬁey g%d%%iu éﬁ?abévglq'dtso .%ﬁ{ﬁﬁgn%en‘s%?ron
hydr ochl ori de ingi @0-25 g)salerud iwsed cast thentepdr an imeclept ®vach efit agoni st .

oo 2y SgRYBAERe WPafE AONERISYPhe, SR, MR R

spect rum of alfth t1cC ent pro

concurrent |y @@sediissialivey] ot esuspendednin 6 Skr [t ragh ckopthni sel Of ton|
recept or aQQu Sti | Vigl i0_0 . hal . ‘ e
conpound c}f0 E)%gkplgceﬁf% ffur q“eﬂrsmﬁt‘?'ﬁeiﬁ?bgaﬂ'mft% 2& sftornor{’gueE 'ar}\tal e%%%?c
ef fect than noagel d@3ani & x 3Ghyembcon oAnimexhiact itvistywaater ntf axad

activity to bathyof qﬁ&pi Nel, ] r r n

parti cul ar, 6o’ ?t‘ e%?‘ln?)liq{e a‘? fﬁ%ﬁg&oﬁﬁg}egﬁpﬁ?@% e“ci E{E‘ (%&Ecrl?ts?&
for the following 3 minutes. The mean counts of explor-
atory activities (count/3 min.) per group of the tested

15 mice was compared with that of the control group to
calculate the inhibition rate, and the effective dose
(ED4, value) of each test compound for 50% inhibition
was determined by probit analysis. -

The ED;, values of the compound of Example 1

20 and metoclopramide hydrochlioride were 48.5 mg/kg and
22.4 mg/kg, respectively, indicating that the former has
weaker central inhibitory effect.

As is clear from the foregoing test results,

25 the compound of formula (1) and physiologically accept—-
able acid addition salts thereof exhibit excellent
antiemetic effects based on its potent serotonin S,
receptor and dopamine D, feceptor antagonistic activi-
ties, and are useful for treatment or prophylaxis of

30 various gastrointestinal symptoms which are associated
with various diseases and drug administration, as anti-
emetic agents of broad spectrum. More specifically,
they are useful for treatment or prophylaxis of nausea,
emesis, anorexia, abdominal fullness, upper abdominal



18 platln I nduced enesis, clearly show ng 5|gn|f|cant difference in
effect from netocl opram de hydrochlorlde C. On the effect on central
system Test Exanple 6:-1nhibitory effect on exploratory 5 '
activity Mal e mice (5 per group, Std-ddy strain, weigh- i ng
20-25 g) were used as the test aninmals, eath of whi ch was orally

adm nistered with a test conpound which was di ssol ved or suspended in

0. 5%:ra?acanfd1 SEOmE o 1o, %MIﬁéﬂebaZXhOWe%rfﬂW’ﬂﬁ heemdm'mtsbnaagdn put
In a tes cage nimex activit ter (Fara

Co.). Exploraﬁ§V? éék VWWQC%faESCﬁ ﬁnﬁ?eqﬁ&QWﬂiﬂ%(ﬁfé%rﬁxﬁe? 8St8fl owi ng 3
m nutes. The nwAte dnd Scl@ifonekel QéstrlthsQHes@qiha/géa ESré'EDulm/@ag"tm); per
group of the te wi th that of coptrol group to

"H‘L %{1(? r s corrgare
calculate thed R cehnd€ ﬁ@réffgﬁﬁﬁﬂ§kﬁxﬁgas TERX 8Pt Fr val ue) of
each test C@w&é@tré@%mwhsbnareme, swEl%rdﬁie:‘rrnm nedli webegbl ésophhysu S.
The ED50 val ues Oféﬂéa pppound ,0 Eéa =) 20 and toclo gm
hydr ochl ori de &&#k hgriﬁyaﬂHCt 35°X ﬁ@ﬁq;pqiﬁgﬁﬁt?%rrﬁ FnHP@éFlng
that the formgmgagnd ummkerecsm?aabrlynltlrlalottormﬁd’emns They are As
is clear fromthe fore L 90; resul t he .conpound ormula (1)

t-

and physi ol ogit'#i9 )"‘%ﬁ: 2 Sf"gmﬁei an dlptro(m\ys LS9 're Vol il i
excel | ent Pitd enit ctﬁfecbewbassgndmonfes mirifs'ltlrsetodmnandSanant
L2SEPLOF 20, SERATISS * FSEESSooBL U8R Ha 6 e oot LETPAERIFS, o
which are ass@ qdmbhyla\kth vérhausidi sraeaesiyl ididgcednbyi admanisn, as
L 1ol S B P BRE B B RGBS BHdper s BF.
abdomi nal ful Igressor ptppes wlbdom h8l a narcotic analgesic, or at the -
time of radioactive irradiation. Still more, they can
15 be used for treatment or prophylaxis of intoxication
with addictive drug (morphine, nicotine, amphetamine,
and the {ike}), as an anti—-psychotic or anxiolyt}c agent.
The compound of formula (1) and physiologi-
cally acceptable acid addition salts thereof can be
20 administered orally, non—-parenterally or intrarectally.
While the clinical dose varies with such factors as kind
of the compound, administration route, severity of the
-disease and age of the patient, when it is used as an
antiemetic, for example, normally an adequate dose range '
25 is 0.01-10 mg/kg/day, preferably 0.1-3 mg/kg/day. When
it is used as an anti—-psychotic agent, an adequate dose
range is normally 3-50 mg/kg/day, preferably 5-30 mg/kg/
day.
For applying the compound of formula (I) or
30 physiologically acceptable acid addition salts thereof
to the medical uses as above, they are normatlly adminis—
tered in the form of preparations formulated by mixing
with known carriers for pharmaceutical preparations.' As
the carriers, those customarily used in the field of
35 medical preparations which are non-reactive with the
compound of the present invention and non-toxic are



19 “disconfort, abdomi nal pain, heartburn, eructation and the |ike
whi ch are apt to acconpany such di seases as acute and chronic gastritis,
esophageal reflux, gastric and duodenal ul cer, gastric neurosis,
gastroptosis, 5 postgastrectony syndrone, scieroderma, diabetes, esopha-
geal and biliary duct disorders, puerile p¥iodic vomt- I ng and upper
respiratory tract infections. They are al so useful for treatnent and
prophyl axi s ofusddir eSmeeificpérampieist alfl sustweada rayineir®nenc todst cpariion

and infant 10 di hea., Furth 1.th d. . t t
proplhyl axi s o@%ig{!;igftﬁ%?a'@%s?gg%gégﬁ'g%’gg%c%eoss?es'e 'é‘%f#%ﬁ?oﬁu_ o
anti -t umor a?erdsie,ormambdoﬁa erPgaat [ fGMboil'to |Q[ ambrbﬂenetmhhchstarahl,
narcoti c anal gesi,c, or_at .. ti adi_o ive i i at | '

more, they caalst be %E%Qeiﬁf'?Fﬁgpggﬁ?rS 'pﬁﬁﬁ%ﬂ%ﬁdsﬁ%ﬁﬁwﬁt gﬁgg??gk_
wi t h addi ct§ vibehizgateprphopel pihpdroaybemziveiteyi magnes buml aheminhke), as

an anti-psychotic or, anxjol yLi nt.. ¢ . « il o] farmul a
(1) and physi Q&S TCqLe, y%&@%?ab alyminivm,sh 'o'n@,ag%‘%'t K¢ ﬁ@?g@? '&gn be
20 adni ni st er azk bial dge, noarpaxemethylll ged uilmsearsad By . hydr dkybeopiéd
clinical dose varies wth su ctor i nd of the.con
adm ni strati or?#%ru?elé’, %%C%?ff‘ge%ﬁyﬁ hggﬁﬁ-lgsgeacs?el At 'ag{ag'gpg ’?ﬁﬁg’aﬁf I ent,
when i;Sis_usedgﬁsE?1m7thmgieeéﬂu¢?séorfex8¢?nm gum nat dlyi an adéhuéap,dpse
range . 0]1- refera 1 y is
used as an{ ‘Zn%"—‘%’s%ﬁ?%gggg%! }Béﬁsgdegﬁﬁtlg (f&'gesnp{#%%geh‘(gygg?%f’?w& 50
nmgy/ kg/ day, prafer bl gsé&- 30ydygokgpropydaethyl celluloseFopobypipyhg the
compound of Tl ey (3dng" 3919UYRYY QTLERGNY PN AD! So P! dsBETLA' O

alginate, light silicic anhydride, magnesium stearate,

talec, tragacanth, bentonite, veegum, carboxyvinyl poly-

15 mer, titanium dioxide, sorbitan fatty acid ester, sodium
laurylsulfate, glycerin, fatty acid glycerides, purified

lanolin, glycerogelatin, poiysorbate, macrogol, vegeta-

ble oil, wax, propylene glycol, ethanol, benzyl alcohol,
sodium chloride, sodium hydroxide, ‘hydrochloric acid and
20 water.

As appiicablie preparation forms, tablet,
capsule, granule, powder, syrup, suspension, injection
and suppository may be named. These preparations can be
prepared following known and conventional methods.

25 Liquid preparations may take a form which is dissolved_
or suspended in water or other suitable media immedi-
ately before administration. Tablets and granules may
be coated by a method well known per se.

These preparations can contain at least 0.01%,

30 preferably 0.1-70%, of the compound of formula (1) or a
physiologically acceptable acid addition salt thereof.
These preparations may further contain therapeutically
useful other component(s).

Hereinafter the present invention is explained

35 still more specifically, referring to Referential Exam—
ples and working Examples, it being understood that the



to the nedical uses as above, they are normally admnis- tered in the
form of preparations fornulated by m xi ng with known carriers for
pharmaceutical preparations. As the carriers, those customarily used in
the field of 35 medical preparations which are non-reactive with the
conpound of the present invention and non-2bxic are

20 used. Specific exanples of such carriers include citric aci d,

gl u;am'lc aci dl,itg\lrmt hen ksci nﬁao iwraqsiltifuii,tgi Lb;ll thegeegxanpm'eﬁol , dextran,
sorbitol, cyc exirin tarc pat regel atinized star Suckose,
net hyl p-hydroﬁ%g"g'téﬁﬂiéPQ,°5r3ﬁﬁiﬁ?ﬁ@%ﬁkﬁéﬁﬁ%ﬁ%@ ewaﬁaﬁﬁggPﬁﬁfélﬁﬁ no-
met gsi I caLel, aydlsilh hFéénsahgrrbm'emmiaJli martael,ysf:irs/,stméks nﬁpectcgfnl U||RSﬁ, |

car boxymet hyl ce ose_sS LOXYpro starch, carboxynet

cel | ul ose cm<ﬁQﬁﬁ€TUM-@98thBLSP%°F€§%ﬁs,p%ethyl cel | ul ose, geYatinY gum
ﬁr gbi c, pulﬁrl an, lPl hydmxtlgéglﬁbll IWiIn% Mher:avt?/?\srméhpmelsdand |

ydr oxypr opy cel luLose r propyl net el | ul ose, polyvi -
pyrrol i done, gk ng Eé??!ellusg: ?‘yl rﬁ)‘{] 'é’&'dfgs%tgl?ﬁﬁ”a%éf’a nﬂ%g, b i ght
silicic anhydrusied foagnesmpin fy¢agatthe disalosutégagacanth, bentonite,
veegum car boxyvi nyl polﬁ;f15 mer, titamgﬂgﬁgoxide, sorbitan fatty acid

ester, sodium | auryl stf f aP8UP{i & G0N y acid glycerides, purified
| anol i n, glycerogel atin, spof g$nghhette, macrogol, veget a- ble oil, wax,
propyl ene ghycol, et hanol,, bgnzgh | cohol , sodi um chl ori de, sodi um
hydr oxi de, TRydrochl ori ¢ 9ci d98HB158E wat er | As applicable

preparation fornms, tablet; tré¢ppetl e, granule, powder, syrup, suspension,
i njection and suppository .b aned. These preparations can be
mufkigiet

prepared fol |l owi ng known™and onal net hods.

br-s: broad singlet
ee: enantiometric excess
15. Referential Example 1
Preparation of 5-bromo—2-methoxy—-6-methyl-
amino—3-pyridinecarboxylic acid -
(1) Fifty (50) g of 2,6-difluoropyridine was
dissolved in 200 ml of tetrahydrofuran, and into the

20 solution 326 m! of 1.6M n-buty! lithium—tetrahydrofuran
solution was added dropwise at —-70°C, followed by an
hour'’'s stirring at the same temperature. To the reac-
tion mixture 29 g of dry ice blocks were added little by
little, followed by 30 minutes’ stirring at the same-

25 temperature. Raising the temperature to about 5°C, 500
ml of ice water was added. The reaction mixture was
washed twice with ethyl acetate, and the aqueous layer
was adjusted to pH 3 with conc. hydrochloric acid. The
aqueous layer was then extracted with chloroform. The

30 extract was washed with saturated saline water, dried
over anhydrous magnesium sulfate, and the solvent was
concentrated under reduced pressure. The crystalline
precipitate was collected by filtration, and recrys—tal-
lized from diethyl ether—n—-hexane to provide 63 g of

35 2,6-difluoro—-3-pyridinecarboxylic acid (m.p. 170-171°C).

(2) A mixture of 63 g of above product, 700



25 Liquid preparations may take a formwhich is dissol ved or suspended

I N water or other suitable nedia i medi- ately before adm nistration.
Tabl ets and granules nay - be coated by a nethod well known per se.
These preparations can contain at |east 0.01% 30 preferably 0.1-70% of
t he conpound of fornula (1) or a physi @ogi cal | y acceptabl e acid
addition salt thereof. These preparations may further contain

therapteuftical my of u\%ﬁ:fhdndllt M’idBCmmvblne'ﬁt(:eb:c sulfurlc acilbrvesiaf ter the
present inven |on [ ex a|n 5 sti e _speci |caII eferr
Referential ER§Mte ka‘ﬁ@ #&gﬁﬂ‘ég | & VLﬁ?c?erasif %g.f §t
The ced b thsolvlg?t wnder reduced ?ressurél the iresduieorwdas d inl wbeday
imted by thes anpl es entjfic ar co nds was
conduct ed” by W'%Qudﬁ eﬁ?%ﬁ T%fgﬁﬂawy£F °Rﬁ&§ #Tﬁ&trgﬂﬁg
EgeCt{U”1aBg HNRr%m%ﬂwaﬂnwiéﬁed w1$r waterthdrﬁeul@Mdﬁ)éﬁﬁﬁdmnmsal
anpl es an | es, the, follown abbreV|at|o
used for si on'PSWﬁd'{"ﬁe“ﬂ‘a@f%sﬁ’é‘é th8' s814aft wag. € 'n%tg consﬁant
s: singlet 10reduced prdhsunknﬂﬂthe re5|due was Buhjeqﬁ&d to silica m
mul ti pl et broad 5|

| e
excess 15 Re\gérjeﬁtqlﬁm'liﬁi?ﬁﬂ"éa"i phy, © elutegrg zy’aﬁh)'no qfomn;hgrretrlc
5- br ono- 2- net wuﬁﬂﬁatﬂwlprowwm 8- ofrméthgdazbcﬂqdnfclmd-s—

(1) Rty 53 &M.necarbs;y'rg PYET ghNg; yas
(3) To 500 ml of ethanol solution containing
38 g of above product, 72 g of 20% methylamine solution
in ethano! was added dropwise at —20°C to -25°C. The
mixture was stirred for 5 hours at the same temperature
15 which was subsequentiy raised to room temperature. The
reaction mixture was concentrated under reduced pres-
sure. To the condensate ice water was added, and the
precipitates were collected by filtration, washed with
water, dried and recrystaliized from diethyl ether—n-
20 hexane (2:3). Thus, 15.7 g of methy! 2-fluoro-6—
methylamino-3-pyridinecarboxylate (m.p. 156-159°C) was
obtained.
(4) To 400 ml of a methano! solution contain-
ing 15.7 g of above product, 19.1 g of potassium tert.-
25 butoxide was added and heated under reflux for 3 hours.
After cooling, the reaction mixture was concentrated
under reduced pressure, and aqueous sodium hydrogen—
carbonate solution was added to the residue. Then the
precipitate was collected by filtration, washed with
30 water and dried to provide 16.3 g of methy! 2-methoxy—6—
methylamino-3—-pyridinecarboxylate {(m.p. 120-122°C, as
recrystalliized from n-hexane-diethyl ether).
: (6) To 70 m! of a dimethylformamide solution
containing 7.3 g of above product, 7.0 g of N-bromo-
35 succinimide was added and heated at 80°C for 4 hours.
lce water was added to the reaction liquid and whereby



di.ssolved in 200 mM of tetrahydrofuran, and into the 20 solution 326 nl of-"
1.6M n-butyl lithiumtetrahydrofuran sol uti on was added dropw se at
-70[err]C, followed by an: hour's stirring at the sanme tenperature. To

t he reac- tion mxture 29 g of dry ice blocks were added little by
little, followed by 30 mnutes' stirring ag3the sanme 25 tenperature

Rai sing the tenperature to about 5[err]C, 500 m of ice water was added.

The reaction igrddi i vige was«/aébede&%e_eb§ 1] |edr | G et waShednd i the
F

aqueous | ayer was adjusted to pH 3 w't onc. hydroch|oric acid, The
aqueous IayerWﬂiﬁﬁrﬁﬁge;Tf% t&Q R[Pﬂ'gkl f @b|e§TP5€T°ﬁa§ washed

W th sat ur at egheSHdX\P-6eh &t hy am EAo—3-pYei damaHrBexybgees (mpsull Bete, and
t he sol vent &gs o CONcentrated under r$duced ressure .Tpﬁ r halblne '
procipi tate waSBE | RS cessy#tal | Azpan? amd rhaxanezdiethy [ §Eher? om

di et hyl ethgr-n-hexane t@gprovsde0d3md 8F d3Smethanol solution contain-—

| xylic acid 170-1f71£err C).

2, 6-di fl uoro-3-pyrj dinecarbo id (mp. .
(2) A mixture I8t€ G@ggo? a%’%%ep%ﬂae??ﬂé@o ml of an aquéeous solution

22 m of r@gdedhi @351 Nk 8F §8HG umS WyldwoxG Eiwh dvasdded hedbedowader
reflux for 20 hours, After evaporating the solveq%%under reduced

pressure, thebest-didhowes giheatine uider ired Wi-er ARteExePALiRE: with
ﬁgggreg:‘% m r]@?i%\ﬁggﬁsV‘@ﬁ?#\eﬁ?ﬁéd%hae\ﬁatr%{duddﬂd oy_@nra,ghadgouae
su 3 e solvenpt was evapora nder . reduc
pressure. The nesidip was %ﬁb?égiﬁﬂ_W6t iPMﬂ?-(%%Ah°%%'%ﬁh°cﬂFbﬁatoahgphy,
eluted with chgriaf Otmslnslrecigutafeadwb@ RodViedtr &t Iy of i e &Ylion,
oxyl.ate as, an oil. To 500

1 Cof et hanol WAShRY Okt HorWaEar nahd dsasgd 30 Rrhel df otB® €797 GtBP 205
met hyl ami ne sQJpifd @ product (m.p. 224-225°C).

"H-NMR spectrum (DMSO-d,. & ppm): 2.92 (3H, d,

15 J=5Hz), 3.88 (3H, s), 7.08 (1H, d, J=5Hz), 7.98 (1H, s),
12.08 (1H, s)
Example 1

Preparation of (R)-5-bromo-N-{(1-ethyl—-4-

methyihexahydro—1H-1, 4—diazepin—6-y|) —2-methoxy—6-
20 methylamino-3-pyridinecarboxamide difumarate:

(1) A liquid mixture of 18.0 g of 5-bromo—2-
mefhoxy—ﬁ—methyIamino—3—pyridinecarboxylic acid, 11.7 g
of N, N’-carbonyldiimidazole and 50 mi of dimethylforma—
mide was stirred for at room temperature 8 hours. To

25 the reaction mixture then 13.0 g of (R)—-6-amino—1-ethyl-
4-methylhexahydro—1H-1, 4—-diazepine was added, followed
by 15 hours’ stirring at room temperature. The reaction
mixture was concentrated under reduced pressure, and to
which an aqueous 2N sodium hydroxide solution was added,

30 followed by extraction with chloroform. The extract was
washed with water, dried over anhydrous magnesium sul-
fate, and the solvent was evaporated under reduced
pressure. The residue was subjected to silica gel
column chromatography, eluted and purified with chloro-

35 form—methanol (15:1) and recrystallized from diethyl
ether to provide 19.6 g of (R)-5-bromo—N-(1-ethy!-4-



in éthéﬁol was added dropwise at -20[err]C to.-25[err]C The m xture was
stirred for 5 hours at the sane tenperature 15 which was subsequently

rai sed to roomtenperature. The reaction m xture was concentrated under
reduced pres- sure. To the condensate ice water was added, and the
precipitates were collected by filtration,2gvashed w th water, dried and

recrystallized fromdiethyl ether-n- 20 hexane (2:3). Thus, 15.7 g of

net hyl 2-f1 uop@thiy | he XEHYYY 6441 HO1 34PHG hde eﬁas | I-ev_tme(ma( 6—
156- 159[err]C&Qxag e(ﬂnigﬁed b bq 2 -

I
sol ution cont @ekhy lamine13-py i di "&ﬁaﬁb%ﬁlﬂdd@t Vﬂg *wrg’%#e Eivg%gF 52161”0

tert.- 25 but gg°dg was added and heated under reflux for 3 hours After
cooling, the reaction mxture was conceptr ated under reduced ggsgre,
and aqueous sodi um hydr ddtie compoynd shewed a; r&Feafld aldeld®?® °1h

residue. Thenpiibgites pirrech pgﬁ %ér‘ﬂeﬁmﬁﬁbbeﬂﬁdlw dhﬂdnfaeﬁdmpwshﬂmw h

30 water and dried to of nethy

met hy| ani no- 3&eRdus Qﬁﬁ&l%?% ?ﬁ#ﬁ"“i?ﬁcifZPdﬂ%Q§J?/'°"swe%?95?§pllzed

from n-hexanez¢ ptiilct ity of at least 09% Be.70 nl of a
dlnethylfornaﬁiﬁp solutlon ﬁontalnlng 7.3 g of above product, 7.0 g of

N-brono- 35 s ed and heated at 80[err]C for 4 hours.

| ce water was added to tﬂm.c egetimn: | | GHI RARPAKVAS elDaicel Chemical
23 preC|p|tate Was %fllected by filtration, washed with wat er and

dried to provilMust ieSY net hyl 5-bromo- 2-
nmet hoxy- 6- met hyl am no- 3- inmendldlesmébexyuaaemﬁmpzmﬁm 138C as

recrystallized from n-hexgne-dieth ethegg % 0 100 m of
a met hanol sol ution cont™@ile pha e?o & eﬁﬂﬂﬁmﬁ$ﬁ%ﬁﬂ&t ogBYAmiNe,,
aqueous sol ution (940:30:2) _
flow rate: 0.8 ml/min:
15 temp.: 25°C

detection: UV 254 nm

(2) Nineteen (19) g of above product was
treated with fumaric acid to be converted to difumarate,
and recrystallized from ethanol to provide 23 g of the

20 object product (m.p. 152-155°C).

"H-NMR spectrum (DMSO-dg, & ppm): 1.02 (3H, t,
J=7Hz), 2.43 (3H, s), 2.5-3.0 (10H, m), 2.93 (3H, d,
J=5Hz), 3.98 (3H, s), 4.14 (1H, m), 6.60 (4H, s), 6.99
(1H, d, J=5Hz), 8.09 (1H, s), 8.48 (1H, d, J=8Hz), 12.80

25 (2H, br-s) _

Referential Example 2

Preparation of (S)-5-bromo—N-(1-ethyl|-4-
methy!hexahydro-1H-1, 4—diazepein—6-y!) -2-methoxy—6—
methylamino—3-pyridinecarboxamide difumarate:

30 (1) The reaction and processing in Example 1
(1) were repeated except that (R)—-6-amino—t-ethyl-4-
methy lhexahydro—1H-1, 4-diazepine was replaced with (S)-
6—amino—1—-ethyl—4-methylhexahydro—1H-1,4—-diazepine, and
(S) -5-bromo—-N-(1—ethyl-4-methyl hexahydro—-1H-1, 4—-diaze-

35 pin—-6-yl)—2-methoxy—6-methylamino—3—pyridinecarboxamide
monohydrate was obtained (m.p. 67-68°C, as recrystal-—



containing 3.1 g of sodium hydroxi de was added, followed by 1.5 hours
heating under reflux. After cooling, nmet hanol - was evapor at ed under
reduced pressure, and the- 10 residue was acidified with conc. hydrochloric
acid. The solid thus precipitated was collected by filtration, washed
with water and dried to provide 18.9 g of sde obj ect product (mp.
224-225[err] Q). [err] H NWMR spectrum (DVSO-d[err], [err] ppm:
2,92 (3H d. 15 Jz8dhrod- 8Pethl Skhet-RRtrbieuh Jem¥). 7.98 (1H 's).

12.08 (1H, s) Exanpl e Preparati on of

(R) - 5- br ono- N- ( 1- et hyl - 4Sa|d compound showed a retention time of 27.5
met hyl hexahydrprdiit ds 4i A1 BREQ! OndeY! Xheé SR 36ifd i €Pons as those

met hyl am no- 3- pyrldlnegarbo,anide di,f umar a
mxture of 18.101¢j¢atedpjpnpxample 1,
met hoxy- 6- niet hyd 244 N@9%- @¥r | di necarboxylic acid, 11.7 g

of

A I|qU|d

e:
and had an optical purl%y of at

N, N - car bonyi di | m dazol e 0 m  of dimethy]for m de was stirr
for at room tenperature égﬂoufge ghoyg—f tRéﬂqguﬂr4HL%ﬁxW%?etfﬂﬁﬁe§3W®t
(R) - 6-am no- 1-Rimyt ic acﬂdnshaybbmemerdo—tw&ﬂ:ﬂﬁé@@l nghYehR wedded,

followed = by 15 hour stirrin room t enperat ure. The e
Lhi 2adeFrp deaba o QLAY Oiie { Bhe b

m xture was cdRY§ER

action
eek BRo8Gueous

2N sodi um hydrget démsg! Ut 5§2A1888Cadded, 30 foll owed by extraction with
chloroform  The extragt was washed with water, dried over anhydrous
| xamngeé

magnesi um &8

and the sol vent was evaporated under

r educed

pressure. The residue By oY Bigeiefl b¥ R)-B>difino—1-<OLhFT-45R0eERYIgr aphy,

el uted and purlfle

oro 35 fqQrm net hanol (15:1) and recrystalllzed

fromdi ethyl hexa "?o 'ﬁ buftgdiagepigest (R)-5-bromo- N-(1-ethyl -
24 (1) To a mixture of 1200 ml of chloroform and

1602 g of N’—methyI—N—(3—methylbenzyI)ethylenediamine, a

15

20

mixture of 3500 ml of a chloroform solution and 2180 g
of di—-tert-butyl dicarbonate was added dropwise under
cooling with ice. After stirring the reaction mixture
then for 18 hours at room temperature, the reaction
mixture was concentrated to dryness under reduced pres-—
sure. Adding toluene and ice water to the residue, 10%
aqueous citric acid sofution was added dropwise thereto

under cooling with ice to maintain the temperature

inside the solution at not higher than 4°C.

hereupon

the aqueous layer was made acidic. The toluene layer

25 was separated and extracted with water. Thus obtained

agueous layer was combined with the acidic aqueous

solution, and washed with toluene. The aqueous layer

was made alkaline with 48% aqueous sodium hydroxide

solution and reextracted with toluene. The extract was

30 washed with water and saturated saline solution and

dried over anhydrous sodium sulfate. Evaporating the

solvent under reduced pressure, 1860 g of N’'-tert.-

butoxycarbony!—-N’-methy!{-N-(3—methylbenzyl)ethylene-

diamine was obtained as an oily product.

35 (2) Fifty (60) g of above product was mixed
with 53 g of (S)-2-methoxycarbonyl-1-benzy!oxycarbonyl- *



nethylhexahydro 1H 1, 4-di azepi n-6-yl ) - 2- met hoxy- 6-

nmet hyl am no- 3- pyrldlnecarboxanlde 1/4 hydrate (mp. 52- 55[err] Q).

Thi s conmpound showed a retention tinme of 23.6 5 mnutes in high perfornmance
| i qui d chromat ography (HPLC) conduct ed under the bel ow specified
conditions, and had an optical purity ojgat |east 99% ee. [ HPLC

condi ti ons] HPLC col umm: CHI RALPAK AS (Daicel Chem cal 10

| ndustri es) iridine andN8¢irfe@MakeBOYCO fBP 2EIolFs. Whereupon
nobi | e phase: n hexane et hano| - di et hyl am ne

(940: 30: 2) crude methvlo } a2e.{beng vionwaarbeny |) amino- 3tiNp.: 25[err]cC

det ecti on: —(te rt- utox(r&r“‘o’?\‘ﬁtlgegl’(%ﬂgy Pdm ﬁlb@YeeEHQ(ligCL was
treat ed mnth fu ric acid ﬁonverted to f umar at e,
recrystal | i zed 3ﬂm%¢hhhb¢"¥blb 8%il 3ePTPPJ afa i Va9 %b?%bﬂeﬁroduct (m p.

152-155[ e C
5 T oy () TELEHE WSR3 780 gl o] W)

J=5Hz), 3.98 Mr%genmhhoudie i, ee'-hemw(molsat'@%as aé Fﬂ an J =5Hz) ,
8.09 (1H s), sﬂtﬁﬂré&Hfoﬂ 2Jnr8LiF): a¥23%a4%@c(2Hnb§oﬁ)b|e ﬁs&ereausal

Exanpl e 2 Preparation of (S)-5-brono-N(1-ethyl
met hyl hexahydmerie+nemovied zBpef b & ramjion needosgnis-was evaporated under

”Ethy|a”1n033&96&6&@%&@&?9&?5‘dﬁnﬁ'&%@BW%EQddg)was dissolvéd) inT660

reaction and processing In anpl e (1) were repeated except t hat
(R) - 6- ami nb0 1.1k A -water. n%bﬁyanyﬁswfdrl@ym wag gyashed nui khsdy efhyded

wth (S)- ey nOnéutewvt zéd”ﬁtu *&w ke rgmﬂr'iséeﬂc&lmaﬁateeanand
(S)-5-brom-N(1-et di aze-

pi n-6-yl)- 2|ﬂﬁ&ﬁﬁeﬁ%;¢mwh?haﬁhﬁgigf§ygfd}EQENQKﬁﬁﬁﬁHewas Abhefyavare was
obtai ned (m p.ahiy 2 &E 'magnesi UMCEYSFAlte, and the solvent was evapo-—
rated under reduced pressure to provide 79 g of crude
15 methyl (R)-2-(benzyloxycarbonyl)amino-3- [N-(2-
methy | aminoethy|) -N-(3-methy Ibenzy!) ] aminopropionate.
A part of the product was converted to a form of the
corresponding oxalate which was recrystallized from
ethanoi—diethyl ether to provide an oxalate of said
20 methyl ester: m.p. 185-190°C.
(4) Thirty—nine (39) g of above crude methyl
ester was dissolved in 70 ml of ethanol, and into which
70 m! of aqueous 2N sodium hydroxide solution was added
dropwise at 0°C-10°C, followed by 16 hours'’ stirring at
25 room temperature. Evaporating the ethanol under reduced
pressure, the aqueous solution was adjusted to pH 8 with
conc. hydrochloric acid and extracted with chloroform.
The extract was dried over anhydrous magnesium sulfate
and the solvent was evaporated under reduced pressure,
30 to provide 36.4 g of crude (R)-2-(benzyloxycarbonyl)-
mino—3— [N-(2-methylaminoethy!)—N-(3-methylbeznyl)] -
aminopropionid acid. A part of the product was purified
to provide a crystalline product having melting point at
170-175°C.
35 (5) To a solution of 36.4 g of above crude
product in 180 ml of methylene chloride, 18.2 g of 1-



25 " lized fromdiethyl ether-petroleum ether). Sai d
conpound showed a retention tinme of 27.5 m nutes in HPLC under the sane
conditions as those i ndicated in Exanple 1, ‘and had an optical purity of
at 5 | east 99% ee. (2) The above-formed product was treated
W th fumaric acid and converted to di fusmrate, which was

recrystallized fromethanol to provide the object prod- uct (mp.

%Eg-é55[€rr]Shﬁﬁ¥1{§ﬁ0$+ﬁif3thylﬂminoprop?ﬂ%@?ﬁ?ﬁ?ﬂﬁmﬁde hydrochlo-
-6-an no-1-¢e - 4-ne - exahydr o- , 4- dj azepi ne: :
(1) To a nixt Jr'ép%fwiszo@‘s#doffel'n'Bwspogbh gbdhwrfﬁozsb”o'fmg at room
N -nmet hyl - N- (Zemsdyabeney! ) Fhéyleaedii on me xtarkd wistwdched wheR m of a

chl or of orm sol ut,i on apd, 2180 f di-tert-butyl dicayponate was added
dropwi se undeMateloodfh g V\?Y%ri EBP’VWE’BF Dagnesiyn tfé‘i'g%&?’i ofP®i xt ure

then for 1& hgolverit rvwes éeaperatedcundbe redeided predduid andSthe

concentrated to dryness under reduced pres- 20 sure. Adding toluene and ice
water to the ré&s'HHe ﬂiﬁ@recﬁﬁﬁgﬁﬁi'EEFr$E°Qbi %ﬁh“ﬁﬁ?ﬁh shapgxgne

dropwi se t her & prowider22ogl 6fig (8) +8-i(benky ISyt BorIE) dRhRe+tur e

i nside the solutionlfﬁ_ )t _hjgh ghan 4l er . Wyereupon , the agueous

| ayer was naddekhgh &ﬂe’"?tﬁ%gﬁﬁ F&f/%h X8 °\s/\gpaﬁ eﬁ 4741 ’3zePipPeed

w th water. 1mngpxﬂﬂoﬂ7nﬂ0)_ agueous | ayer was conbined with the acidic
kel tne i€ 485 aqueou@hodl Gt HytKbargeor 40wl Gt Mrthbane acted wiin
t ol uene. The @mrm‘tdavaa\dammashgdow hbovet gli-o@m;tgaftm_a)egj 6Bl 1Re solution
o S AT Y DU PO GEE ks SURY USRS, roTPovel

but oxycar bonylbyN3 riegdmnd - Ne€ Br nthgyabenspm) cehpledature. di Fié neo Méent

obtai ned as a%égl végé¥g¥§d under reduced pressure, and 400 m! of

15 methano! was added to the residue, followed by an hour’s
heating under reflux. Evaporating the methano! under
reduced preséure, water was added to the residue which
was subsequently washed with diethyl ether. The agueous
layer was made alkaline with aqueous sodium hydroxide

20 solution and extracted with chloroform. The extract was
dried over anhydrous magnesium sulfate and the solvent
therein was evaporated under reduced pressure to provide
crude (8)-3-(benzyloxycarbonyi)amino-1-methy!hexahydro-
2-oxo-1,4-diazepine.

25 (7) To the above crude product 600 ml! of
methanol and 21.2 g of triethylamine were added, and
further 11.6 g of 80% aqueous acetaldehyde solution was
added under cooling with ice, followed by 2 hours’
stirring. Then 3.97 g of sodium borohydride was added

30 portionwise at the same temperature, and the mixture was
stirred for an hour under cooling with ice and for
subsequent 16 hours at room temperature. After evapo-
rating the solvent under reduced pressure, the residue
was extracted with chloroform. The extract waszwashed

35 with saturated saline water, dried over anhydrous magne-

sium sulfate and the solvent was evaporated under



35 S (2) Fifty (50) g of above product was m xed with 53 g of
(S)-2-met hoxycar bonyl - 1- benzyl oxycar bonyl -

26 aziridine and stirred at 80[err]C for 20 hours. Whereupon crude
met hyl (R)-2-(benzyl oxycarbonyl)am no-3-[ N [ 2-
[N -(tert-butoxycarbonyl)-N -nethylam no] eghyl] -
N- ( 3- et hyl benzyl ) ] am nopropi onate was obtained. 5 (3) To the

abovedgrgde grlosldmtedmgefs‘suog. %O%he Hﬁﬁggdl%mﬁ|%mb|§iect?dg?;bae®|l i 2@l |Ut i on
was added an stirre r ours at - err] C, I nsoluble erials
vere removed HBe} i??ﬁﬁ'f'PoﬁP"%P{F@ﬁﬁﬁigl'e\Fa!ﬁb‘geﬁ e%!' nBEF'f'eF’eHgggd
pressure,aﬂunsﬂboreefgun—ﬂashthSOKWGd1Dnﬁﬁﬂbﬂ&bgﬂeOZSMthf.(§me3aqueous
| ayer was was W t i et et her, .neutralize i th, sodju

hyér ogencar bongf%"%ﬁg"xyc@ﬁﬁ’a&’ %G"W"Pﬁ'g(}tﬂl%}\’g]lfﬁf_rﬁ’e%\éPE?E‘?E!B}rﬂég_dr i ed
over anhydroxwes—hpdrésazepsnef aseanmapd It.he sol vent was evapo- rated

under reduced pressure t royi dg,79 f.,crude 15 net hyl :
(FQ-Z-(benzyIoxycarbonyl?gﬁinx93§8[ﬁ-%f?the ibove prodict 140 ml of

met hyl ani noet m%-ahtgéeaet h¥dbeb2¥bkn)i]r? ans'imbwoalnj@mgewas a&déd[tmﬂ -t he

product was conver t or m e cprrespondi ng oxal.ab, i was

recrystalli zednfvf%%\eby gt ﬁSHBF- dBEF I"geH?éfert o 'rro'\'/l'dg ﬁﬁ bgaéat eA§23§ai d

20 nethyl estasoolimg, tBE-teattiohCmixture was'ﬁfigédfﬂhtﬂtdiathql(39) g
in 7 of ,et

o 2hove. Sy RV oS S TR o i B SRR 1

dropwi se at O[wirth G>dbass iUk, chobboate andl@xtructedtwithnghhbraformom

Lemperature. APCERL) 0 05 UPRRY oVBIS ekt maBRSRTUR sy PRERTLCLS

wi t h chl or of offwapordbingxthacsolmendr uvedervateduded rpres sngeesi 9nmgsoiff at e
(S) -3—amino-5-ethyl-1-methylhexahydro—2-oxo-1, 4—-diaze—

15 pine was obtained as an oily product.

(8) To 300 ml! of a tetrahydrofuran solution
containing 23 g of the above product, 1000 m{ of 1M
borane-tetrahydrofuran solution was added dropwise,
foliowed by 16 hours’ stirring at room temperature.

20 Then 500 m! of 1IN hydrochloric acid was added under
cooling with ice, and the mixture was heated for an hour
under reflux. After cooling the mixture, the solvent
was evaporated under reduced pressure, and the residue
was washed twice with diethyl ether and the aqueous

25 layer was made alkaline with potassium carbonate and
extracted with chloroform. The extract was dried over
anhydrous magnesium suifate. Evaporating the solvent
under reduced pressure, 19 g of the object product was
obtained as an oil.

30 Referential Example 3

Preparation of (S)-6-amino—1-ethyi-4-methyl-
hexahydro—-1H-1, 4-diazepine: _

The object compound was obtained by carrying
out the reactions and processing in the similar manner

35 to those of Example 2 (2)-(8), except that (S)-2-
methoxycarbonyl-1-benzyloxycarbonylaziridine used in the



and the éolvent was evapor ated under reduced preséure, 30 to provide 36.4 ¢

of - crude (R)-2-(benzyl oxycarbonyl) - m no- 3-

[ N- (2- met hyl ami noet hyl ) - N- ( 3- met hyl beznyl )] - am nopropionic acid. A
part of the product was purified to provide a crystalline product having
mel ting point at 170-175[err] C. 35 29 (5) To a solution of 36.4

g of above crude product in 180 m of nethylene chloride, 18.2 g of 1-
27 et hyl - 38t&pdi(@Rt pisamriepd@ossl W icth bR TZlTldethpdvoalrrb@ny I-1 de was
added, foll owe Q I i iy Ak, Foom tenperature. The reaction
m Xt ure was magﬁg%yiffﬁggr%ﬁgyeﬁz'd}%édh%ver anhydr ous nmagnesi um sul f at e,
the 5 solventE namuéu&monafaﬁmmﬂder T educed pressure, and the resi due
was recrystalljze r i etchyl gt her - pe o provide 22 g of
(S)-3- (benzyl p YA - (5 153 3P Sb 1 et

met hyl - 4- (35nethy|beﬁkyﬁjheamoyurélzemthr4¢mtthmﬂhexahvd(o7bu—
70-71[err] Q. 10 _ i _40( vl ene

chl oride and 40.8 g '04 di2 o%/égproguxgl,) h%tﬁ'oq{y ‘#)Qnﬂhﬂ%ﬂg}ép

chl or of or mat e was éﬂdmﬂrddopecaebokamhdnedlfuMawaidunns stlrrlﬁggat room

tenperature. The s was evapor ated under reduced pressuig, ,and 400
m of 15 nethanol ahégg%%%d to the residue, followed by an hourég g

heating under refl Bormveparehi ng the net hanol under reduced3@r gssure,
wat er was ded to | was subsequently mashed
di et hyl et gr The‘% é%ﬁgiFHS l?ndggenade al kaline with aqueousksodlum

hydr oxi de 20 sm|ﬂ|HyﬂenmNpR0pntcedIuﬂphechloroforn1 The extract3wgs
dried over anhydroq§ nEFiFg}éuLPﬁ&grQQg t he sol vent thereia-yaﬁ

evapor at ed under red pressure to " pro
MagneS|um stearate 1.3 g
15 - Following the conventional manner, the above

components were mixed, granulated and punched into 1, 000
tablets each weighing 145 mg.
Formulation Example 2:

Preparation of powder (1% powder)
20 (R) -5-bromo-N-(1-ethy |-4-methy lhexahydro—-1H-
1,4-diazepin—-6-yi) -2—-methoxy—6—methylamino—

3-pyridinecarboxamide difumarate 10 g
Lactose 960 ¢
Hydroxypropylcel lulose : 25 g

25 Light silicic anhydride 5 g

Foliowing the conventional manner, the above
components were mixed and processed into a powder
preparation.

30 Formulation Example 3:
Preparation of injection (0.5% injection)
(R) -5-bromo-N-(1-ethy |-4-methy | hexahydro-1H-
1,4-diazepin—6-yi)-2-methoxy—6-methylamino-
3-pyridinecarboxamide difumarate 10 ¢
35 Sorbitol : 100 ¢



crude (S)-3-(benzyl oxycarbonyl)am no-1-net hyl hexahydr o-
2-0x0-1, 4-di azepi ne. 25 (7) To the above crude product 600 mi
of met hanol and 21.2 g of triethylam ne were added, and further 11.6
g: of 80% aqueous acet al dehyde sol uti on was added under cooling with ice,
foll owed by 2 hours' stirring. Then 3.930g of sodi um borohydride was
added 30 portionw se at the sane tenperature, and the m xture was

stirred for an houWatederfarooin hgcti dh i ce and for __ a saibi b&t aéuheUr S

at roomtenperature. After evapo- rating the sol t unde Quc d
pressure, the residue was extracted wi'th chl orof \cf‘%a#he %«‘55 C’E'Fwas
washed 35 with saturated saline water, dried over anhydrous nagne- si um

sul fate and the sol vent _Rvaparated under, ., U

28 reduced pressur e\.eﬁﬁ'hg EE?F’&U@FVQS efy kcddrethy Lhexghydro-d4

col um chr ofrat bgéaghgzepl nt-6dydc2pmethicod/+8-tnethy | ahk noe3f-pymiddneano
(15:1) to provjd 8.0.qf ((Sk-.3- . . .
(benzyloxycar5%%6»%5%@h§95gé%H6Frf;ﬁéFﬂﬂIﬁgéﬁﬁﬁﬁb-ﬁngSdbiapiyﬁydﬂéEébine
as an oil . part of the(®8atéo Forg iofjedts aahovandgrbhent théOremadihder 48%
aqueous hydrob ) C_aci )l Ut i on _was, added ol - | pwed, by, 2 hqurs
heat i ng under éfT%ﬁ?ngng?sngér?f&y'gf#@F ddéﬁéﬂ?%dTagﬁegpgaﬁPFﬁ m xture
was washed wi tamalimt h®) 000 mi her Thiiscso lartd arhevas|uBbliter adethrasghade

al kal i ne Wi f h Sj rbanghe.aRd extracted wiih chloroform . The
extract wa%odr"lsee"&@%/@% gﬁ%%?ogg gHg'gi'um)&tﬂﬁfa't 'cei?ra'EeEVﬁBofét'i?ﬁg] fife 2
sol vent under mldampoupessandeste®id izled at 121°C for 20 minutes.
(S)-3-am no-5-et hyl - 1- et hyl hexahydr o- 2- oxo- 1, 4-di aze- 15 pi ne was obt ai ned
as an oily product. : (9) To 300 M of a tetrahydrofuran

sol ution Industrial Applicability

As explained above, the compound of the pres-
15 ent invention as represented by formula () and its
physiologically acceptable acid addition salts exhibit
excellent antiemetic effect based on their potent sero-—
tonin S; and dopamine D, receptor antagonistic activi-
ties, and are useful as an antiemetic agent for treat-
20 ment or prophylaxis of various gastrointestinal symptoms
which are associated with various diseases and drug
administration. More specifically, they are useful for
treatment or prophylaxis of nausea, emesis, anorexia,
abdominal fullness, upper abdominal discomfort, abdomi-
25 natl pain, heartburn, eructation and the like which are
apt to accompany such diseases as acute and chronic
gastritis, esophageal reflux, gastric and duodenal
ulcer, gastric neurosis, gastroptosis, postgastrectomy
syndrome, scleroderma, diabetes, esophageal and biliary
30 duct disorders, puerile periodic vomiting and upper
respiratory tract infections. They are also useful for
treatment and prophylaxis of, for example, irritable
bowe! syndrome, constipation and infant diarrhea.
Furthermore, they can be used for treatment or prophy-
35 laxis of nausia or emesis induced by administration of
anti—tumor agents or levodopa preparations, or morphine



contai hing 23 g of the above product, 1000 ni .of 1M

bor ane-tetrahydrofuran sol ution was added dropw se, foll owed by 16
hours' stirring at roomtenperature. 20 Then 500 m of 1N hydrochloric acid
was added under cooling with ice, and the m xture was heated for an hour
under reflux. After cooling the m xture, tBe solvent was evapor at ed
under reduced pressure, and the residue was washed twice wth diethyl

et her and the wgueclouss 28 hayeotwes amadeedl ikgl iove at tbheot amei o eadiorat e
and extracted wth.chl gn o%or m T?&I 3 tract dried oyer anhydr ous
magnesi um sul 135 &' VEVAPHPA! PG OThe Sdil/dnimore . theY (30 cRE HEEgs@Se2™o ¢
of the object gnmbitpsyehetic obt anxdd last ian agént.30 Referential Exanple 3
Preparation of (S)-6-am no-1-ethyl-4-nethyl- hexahydr o- 1H 1, 4- di azepi ne:
The obj ect conpound was obtai ned by carrying out the reactions and '
processing in the simlar manner 35 to those of Exanple 2 (2)-(9), except
that (S)-2- met hoxycar bonyl - 1- benzyl oxycar bonyl aziri di ne used in the

29 Step (2) was replaced with (R)-2-nmethoxycarbonyl - 1-

benzyl oxycar bonyl azi ri di ne. Formul ati on Exanol e 1: Preparati on of
tablets (5 ng tablet) 5 (R) - 5-brono- N-(1-et hyl - 4-net hyl hexahydro- 1H
1, 4-di azepi n- 6-yl) - 2- net hoxy- 6- net hyl am no- 3-pyri di necar boxam de
di fumarate 54¢g Lact ose

80 g Corn starch 30 g 10
Crystalline cellul ose 25 ¢



Hydr oxypr opyl cel | ul ose , 3g Li ght silicic
anhydri de o 0.7 49 Magnesi um st ear at e

1.3 ¢ 15 _ | owi ng the conventional nmanner, the above
conponents were rrime(i "Ht, d punched into 1,000 t abl ets each
wei ghi ng 145 ny. ! le 2:32 Preparation of powder (1%
powder) 20 (R)-5-bronD-N-(i-eThyI-4-nethg|hexahydro-lFL

1, 4- di azepi n- 6-yl ) - 2- met hoxy- 6- met hyl ani GloA M 3- pyri di necar boxani de
di fumarate 10 g Lact ose

960 g FWdroxypro?%Icellulose 25 g 25

Li ght silicic fnhydride (R)=89-bromo—N-(1-ethysl tA-methy|hexahydrpoilHowi ng

t he conventiom@4, i hhg-glppve— L xed._ .ar:ocessed
into a powder g?ggg?%{?oﬁ;938_gopﬁh at1'on éﬁ%yggﬂ?hé § aW'Br'g'%ération
of injection @RHPAxamidei whjch is expressed by formufa (1) below
(R)-5-bronmo- N- (1-et hyl - 4-net hyl hexahydr o- 1H

1, 4-di azepi n-6-yl) - 2- met hoxy- 6- net hyl am no- CH3- pyri di necar boxam de
di funmarate 10 g 35 Sor bi t ol I 7
100 g 30,—N Water for
i nj ection a BF NH ...,
Total 2,000 m [ | (n

CH ' 2 . H N

aNH™ - "N “SocH, - ]
CH,CH,

or physiologically acceptable acid addition salts
thereof. - _ _

2. A method for preparation of a compound of
Claim 1 which comprises reacting a compound of formula
(11) below

Br- '

_— (1)
5

"CH3NH™ "N “och,

or a reactive derivative thereof with a compound of
formula (111) below

o
N
Han{ j (i
H YO
CH,CH,4

and if necessary, converting the resulting product in
the form of the free base to a corresponding physiologi-
cally acceptable acid addition salt.

3. A medicament containing the compound of for-
mula (1) as set forth in Claim 1 or a physiologically



(R) - 5-brono- N- (1- et hyl - 4- net hyl hexahydro-1H .5 :

1, 4-di azepi n-6-yl) - 2- net hoxy- 6- net hyl am no- 3- pyri di ne- )
di fumarate and sorbitol were dissolved in a par. t g T T ¢
i njection, and then the remainder of the injecti Tﬂﬁ i{et -
make the total amount 2,000 ni. This s8Bution wap fil (REPLAUER, o\
menbrane filter (0.22 [err]nm). The filtrate was filTed Iin 2 m anpoul es
and sterilizedaacepRapdéer p€Ciddoradil ionutsslt theréofiustrial Applicability

As expl ai ned apove, the - of, the pres- 15 ent.invention as :
repr esent ed by?TornuIa (ﬁﬁngﬁgq%ﬁ§t'c;ﬂékﬁ%ﬂ%ﬁﬁ%%fp§"§cggﬁt88”8%¥ﬂ41°f
addi ti on sal t sfexmubat (1) aescelelterfioratti i ienel iximf 1 eor baphysiw liogdica Ipof ent

PO ST aGh AR SBIREAD L (PSER Ppa TR AT

prophyl axi s ofingrediuengast roi ntestinal synptons whi ch are associ at ed

Wi th various dtseases an 1 NSt ' e _gpecgi fically, they
are useful fo(rjb' treat ngnghg?mgrcggﬂ:méayxli séog'#d‘%;{ﬁgg{' gﬁégf‘s Pogl'ﬁcgr’éﬁsa,
abdoni nal ful |thescomppundabffofioraiu légi sCionfas tsetbfionth 26 Bdlaimailnor a

heart burn, er ' he Li | e a su

di seases as am’2§£§8°gﬁ‘98?n'§ ac'&%g‘é‘{yrblcl{% ?,’c'edso?)ﬁgggi\?"r§%ﬁg§ip’é£§t°ﬁ:c and
duodenal uland  agearriernforomedicgds preparsatiopsst gast rect ony
syndrone, scl g oderm, dj | an lliary 30 duct di.sorders,
puerile periodic vopitiﬁ%a@%ﬁﬁéﬁpgio&m%%ggﬁgiﬁ%#%P%régtegﬁ?éétWgﬁgg They
are al so usef tompirisestadmi néstesingpraoplefifedtsi vé , anountxefpithe irritable
bowel syndro PO b PRk i nfygnt, di . Fu [ nor hey can
be used for {Tf\ceoat npn'%&o?%pfgﬁﬂg?aisgl?a)ﬁss sge;tr ﬁ%’g‘f% bE glrirgﬁ'g?l ﬁﬁu ed by
admi ni strati oPhsiolegi¢al iyoacegehad ler dcdivbduidi piepasal totbereof to

nor phi ne

a patient suffering from nausea or emesis.

7. : Use of the compound of formula (I) as set
forth in Claim 1 or a physiologically acceptable acid
addition salt thereof for treating a patient suffering'
from nausea or emesis or for prophylactic treatment
against nausea or emesis.

8. (R)—6—amino-1-ethyl—4-methylhexahydro—1H—1,4—
diazepine which is expressed by formula (111) befow

N..
HzN”’?( j (i
H N |
CH,CH;, |

or acid addition salts thereof.

—_— I —

LTI “‘Hi‘mu’i‘“\f“m‘i\eﬁl\d



31 -which is a narcotic analgesic, or at the time of radio- active

I rradiation. Still nore, they can be used"&s' an anti-psychotic or
anxi ol ytic agent. CLAIMS 1.

(R) - 5-brono- N-(1-et hyl - 4- net hyl hexahydr o- 1H-

1, 4- di azepi n- 6-yl ) - 2- met hoxy- 6- met hyl am no38- pyri di ne- carboxani de which is
expressed by formula (1) bel ow [err]

or physiol ogi cal |y acceptable acid addiABSFRAGTt s thereof 2. A net hod
for preparation of a conpound of Claim1 which conprises reacting a

conpound of formula (I11)_below [err] .
his invention discloses a compound which is

expressed by formula (1) below:

CH3
Br- e,
l CONH l:/(j m

or physiologically acceptable acid addition salts
thereof. _

The claimed compound exhibits excel lent anti-
emetic effect based on its potent serotonin S, and '
dopamine D, receptor antagonistic activities, and is
useful for treatment or prophyfaxis of various gastro-—
intestinal symptoms which are associated with various
diseases and drug administration.



add|t|

forthln?ﬂ»l

Jt her eof W|th a corrpound of f or REPIACEMENT SHEEDW
cessary, convertlng t-he resulting product in the
ofa corresponding physiologi- cally acceptable acid
Almedi canent contai ni ng the compound of for- nula
1 or a physiologically

ptable acid adglflon salt thereof. 44 " An antienetic agent

f faormula (1) as set forth in Claiml or a

physi ol ogi cal | ytaMGeﬁ-thbi ld eatiiatexceine$ bs satompbaydaig acatt isusfteoub les

(1) as

33" ac
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of the dngestlve_system and that accompanying infantile
cold syndrome, but exhibits only insufficient effect on
emesis occurring upon administration of anti-tumor
agents such as cisplatin.

Recently, as a drug which can selectively and
strongly inhibit the emesis occurring with administra-
tion of anti—tumor agents, serotonin S, receptor antago-
nistic agent has been déveloped, and currently such
antiemetic agents as granisetron hydrochloride [chemi-
cal name: endo—1-methyl|-N-(9-methy!{—-9-azobicyclo-

[3. 3. 1]non-3~-y}) -1H-indazole~3-carboxamide hydrochlo-
ride; cf. eg., Merck Index, .11th ed. 4443 (1989)] ,
ondansetron hydrochloride [chemical name: 1,2,3,9-
tetrahydro-9-methy(—-3-[ (2-methy(-1H-imidazoi—-1-
yl)methyl]—ﬁH-carbazoI*4-one hydrochloride; cf. eg.,
Merck Index, 11th ed., 6802 (1989)] and azasetron
hydrochloride [chemical name: (=)-N-1-azabicyclo-
[2.2.2]oct-3-y|—6—chIoro—3{4—dihydro-4-methyl-3—oxo¥2H—
1, 4-benzoxazine-8-carboxamide hydrochloride; cf. eg.,
Drugs of the Future, 18(3), 206-211 (1993)]) are clini—
cally used. However, clinical application of these
serotonin §, receptor antagonists is limited to the
emesis mainly occurring in occasions of administration
of anti—tumor agents. They furthermore are said to
exhibit only insufficient effect on late emesis.

Thus, while drugs effective on specific typé
of emesis do exist, an antiemetic agent of wide applica-
tion range which can strongly inhibit emesis induced by
various causes has not yet been developed. Hence devel-
opment of an antiemetic agent having a broad spectrum
has been in demand.

Disclosure of Invention

In the procéss of our series of Eesearch work
on potent and selective serotonin S, receptor antago-



5. % A pharnaceutlcal conposi tion which conprises “the conpound of

formul a (1) as set forth in Cdaim1l or-a phyS|oI0g|caIFM% ' _
i ons. E@HEHV?EEﬂHEQET

addition salt thereof, and a carrier for nedical prepara

of the conpound of forml a (1) as set“forth in Caim1 or a physiologically
acceptable acid addition salt thereof for treating a patient suffering from
nausea or enesis or for prophylactic treaB8ent agai nst nausea or enesis. 7.
(R) - 6-am no- 1- et hyl - 4- met hyl hexahydr o- 1H 1, 4- di azepi ne which is expressed

by formul a (ldé¢geppeabhe] acid addition aalacitheddobfion salts thereof.

4. - An antiemetic agent containing the compound of
formula (1) as set forfh in Claim 1 or a physiologically
acceptable acid addition salt thereof as the effective
ingredient. -
5. A pharmaceutical composition which comprises
the compound of formula (I) as set forth in Claim 1 or a
physiologically acéeptable acid addition salt thereof,
and a carrier for medical preparations. ' '
6. Use of the compound of formula (I) as set
U forth in Ciaim 1 or a physiologically acceptable acid
addi{ion salt thereof for treating a patient suffering
from nausea or emesis or for prophylactic treatment
against nausea or emesis. '
7. (R) -6~amino-1-ethy|—-4-methy !l hexahydro-1H-1, 4-
diazepine which is expressed by formula (i11) below

HzNIu*( j . o (an
Crpch, |

or acid addition salts thereof.
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