EP 0128 462 B1 Description This invention relates to novel benzothi azepi ne &
derivatives, processes for preparing sane and pharnmaceutical conpositions.
More«particularly, it relates to a conpound of the formula-l 5 [err]
wher)e.l.n [err] and [err] are each alkyl of one to 4 carbon atons, [err] is .
hydrogen, fluorine, chiorineERb@i28A62%BY| of one to 4 carbon atons or

al koxypeQhinfigle t0 4 carbon atons, and A is al kyl ene of one to 4 carbon
atons, or a phar maceuti cal acceptable acid addition salt thereof. 20
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2- ('4 met hoxyphenyl ) - 3- b ARQ ls (di : hybam no) - (1)
et h§/|] 2, 3-di hydro-1, 5- h| azepinodd ne2 have a coronary
vasodi l ating activity. 2S a resul RQ/arl ous investigations, we
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hy 8% og@sthyl RaeBY e ISMEHY! 98 ethyl; Bris memylpgtayion 8oRylcthe Braup piike foayyldi| of one to 4
carbon atons such as nethyl, 55 ethyl, propyl and butyl, al koxy of one to
4 carbon atons such as net hoxy, e HO ,propoxy and butoxy; and Ais

al kyl ene of one to 4 carbon atow@p\;as net hyl ene, ethyl ene, trinethyl ene
and®tetranet hyl ene: Anong them a preferred subgenus includes the conpound
of the formula (1) in which [err] is nmethyl or ethyl, R2 is methyl or
ethyl, [err] is nmethyl, ethyl, or prdpyl, R4 is hydrogen, chlorine, mnethyl,
or nmethoxy, and A is ethylene or trinethylene. Another preferred subgenus
is the conpound of the formula (1) in which [err] is 60 met hyl or ethyl,
[err] is methyl or ethyl, [err] is methyl, ethyl, or propyl, the group of
the fornmula: [err] 65 2 ' ' - :



"EP 0128462 Bl is 4-nitrophenyl, 3-nitrophenyl, 2-nitrophenyl,

2-chl oro-4-nitrophenyl, 2-chloro-5-nitrophenyl, 4-chloro-2- nitrophenyl,
4- chloro 3-ni trophenyl, 5-chl or o- 2- ni trophenyl, 3-nethyl -4-nitrophenyl,
3-fief hoxy-4- ni trophenyl and A i SEP 10/128462 BY i net hyl ene. O her

pre erred sub en g und e fo 'hJﬁ ]4_c 2.
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the conpdund of the formula (1) in which [err] and [err] are each nethyl,

the group of the fornula: [err] 20 is V%phenyl

2-chl oro- 4- ni trophenyl, 4-chloro-2-nitT nyl or 3-nethyl-4-nitrophenyl,
and A is ethylene. Wi I e the conpound (1) of the present invention can

exi st in'%he formof two stereoi sonmers (i.e., cis and trans isoners) or
four opti cal'sl '°"° -nijroghieayl, ¢- '0'912 itrophenyk pe geneghybid-vitrgphendnand A is
i somer s) due;n s '1“8'5(,‘5? m?°%do9§'elfﬂ’\'fb‘fa\/@6‘ WY RE§ By and R arg pach
four optical |sorrers r a mxtufe thereof are included 25 within the scope
of the irmvention. Anbng these isoners, howeyer, cis isomer, especially
(+)-cis isoner, of the conpound (1) i erzed for nedi ci nal use.
According to the present invention, the bund (1) can be prepared by
condensi ng a conpound of the fornmula Il: 30 [err] 40 wherein [err] and A

are the sandgs alsnlfd:@ﬁeﬂveCﬂ-mbmfenltrqrhea/l.s&-bﬂlorb-hell't&ﬁﬁenw bih 3anettyPaitiGshenfi, bIRE A is
forml a: [erqt']\’l erein %errl) is the sane_as defined above, or a reactive

derivative t “‘9955 ese{“ r?ftﬁ\@ FeQ gr.(lg.ycns and
conaens na SR I R L P
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the fornul atkhe coﬁﬁaound {l) is preferred for medicinal use.

[err] 3 t% ingdothe prejpns ingnior]. dhercpmpaunt 4} ¢ & preparer iInzoondpsingelcomnrgrkd of
the sane as MM above, or a salt thereof. The starting conpounds (I1)
and (IV)spay be in free formor in the formof a salt thereof. Exanples of
the salt of the conmpound (I1), include acid f 'thn salts such as

hydr ochl ori de and hydrobrom de. On the ot hef exanpl es of the salt of

t he conmpound (1V) include alkali it a% alf s such as sodi um salt or 5

potassiumg salt. Further, the sta
or in the formof a salt t her eof . of the salt of the conpound (V)
i nclude acid addition salts such as hydroochl ri de and hydrobrom de. The
condensation reaction of the corrpoundA(-Hl(og a salt thereof with the
conpound gl 1) may be conducted, for exampl & in the presence of a

condensi ng n g 10 for | e,
O Pl ??n“’%ﬁ“%““°d¥f*§aﬁ%ﬂﬁé?%§g%% At combouh i R BRS
N, N -di -p-tolyl carbodiimde. Methylene chloride, chloroform ether,

benzene, acetonitrile and di et hyl f of g aé £xanpl es of sui taﬁ'ﬁ:
solvents‘lt is preferred to carry o Re—yeaction at a tenperat 2)f 00
t530[err]C. Alternatively, the condénsation reaction may be conducted, for
‘exanpl e, by whaedb Rhig tielseme asqfinethbovd, pr DieadtiveddrivativB@ierdf. With a reactive
derivati vss of tAterngtyalychhepnipiound) (l)icen be rredatedrby coriﬂaeslngmmpvvdd:éthe\fa’mumev of
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60 .wherein R' and R* are the same as defined above, or a salt thereof with a compound of the formula V:
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15 conpound (I11) may be, for exanpl.e, the corresponding acid halides
(e.g., chloride, bromde), acid anhydrides, m xed acid anhydrides (e.g.,

et hexycar bonyl ester, isopropoxycarbonyl ester, isobutoxycarbonyl ester),
acti™™é esters (e.g., p-nitr qﬂﬁh dﬁ%ﬁ 2,4,5-trichl orophenyl ester,
2,4,6-tri - chlorophenyl est ¢ 9 J§L00|n|n1do ester, 1- benzotrlazolyl
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vasodi | at or such as 5-[(3, 4-di net hgxyphenet hyl) -
met hyl am nol - 2- (3, 4- di net hoxyphenyl') - 2-i sopropyl val eronitrile (the general
name: verapam |) inhibits atrioventricular conduction to cause the
prol ongation of atrioventricular conduction time. Such conduction 60
di sturbance may sonetinmes induce arrhythm a. Unlike such known vasodil ator,
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however, the conpound (1) shows no substantial STd€ effects (€ U, e et ""—



;_‘EP 0128 462 Bl ischemia or cerebral infarction; and heart diseases such as
{ angina pectoris or nyocardial infarction in a vvarmbl ooded ani mal i ncl udi ng
?,hunan bei ngs. Further, the conpound of the present invention has a
nt platel ets aggr egat i on-i nERIQ 1 é‘lﬁa iBlty and a potent preventive

of Pt URRRerhih B ChreBfih Mick&tEn. d06 HEH ddaseb Such Bs QRaebtONs dMrlydcdrilf iGN iRk
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aggr egat |TbﬂJqWﬁ' i ﬁ'?"?ﬂfaa@lemft/fy? E ®p: 1233—13%78 (1981r N?i'l"e-oqw IBPO? G5¢(1980)].
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Chem st ryhd ?o!gga T% andilr-r2 rse s’e to efnrq‘ﬁe’gt% In Eﬁr(\)era wever, |t mB&‘ibﬁ Qﬁ’zl
Ther apGU'[dlo HOD n@i f/aéy? al &a pﬁ‘rﬁ\ﬁe ation;
admi ni st roabd aOcn:se Bih'ﬂJSQQEmgWU hth% ecwaﬂeﬁterarhdafmsﬁaﬁdnaab$mtraradodsr ction).
parti osll ar Thestaing coropduad UI) of thedrvention, npyibe plsthinednioneample, bycondaysirga cospalinat a
dose of @ftsfermule: ny/ kg/ day, especially at a dose of 0.5 to 10 ng/kg/day
in the case of oral admi nistration; or a dose of 0.05 to 5 ng/kg/day in
the case of parenteral adm nistration (4 ghtravenous injection). 15

The starting conpound (11) of the invehs , may be obtained, for exanple,
by condensi ng a conpound of :I mida X2 20 [err] 25 wherein [err] is the

sane as defined above, with odhe forrmula V. [er] vvheﬁ’élln [err]
and [err] are the same as de abgye (Japanese Patent Publication .
(\examiped) Nos. 16749/ 35 1971 aril 10944/1971; Chem Pharm Bull., 26, 2889
(1978)]. Alternatively, the compound (11) may be obtained, for exanple, by
r enovi ng WheesimR'Gs theispe s defings *P‘GWFW]NW%@F{MG“UW‘)“‘%‘bt ai ned by condensi ng
above conpound (X) with a conmpound of the fornula R2 40

X3- A-N,wherein [err] is halogen, and [errg2 is a protecting group to give a
conpound of the fornmula XIl: 45 [& AL -,wiﬁarel n[err] and A are thdV3ane as

defined above [ Chem Pharm Bull., 26, 2880 (1978)], and then reacting the
conmpound (XI1) vvrth acorrpound of the fornmula XIII: err wherern{err]

i s hal ogewhea?\%lﬂ X' gre *@rﬁ ed apgye @"esetﬁq@“'d’ d)iNes.\1fi{48h
[err] fS l am 9761 re ovin roteft?n ﬁfﬁ ]?Z(;Qﬂbt 4 rgﬂft" am nglco ensm be
obt ai ned, 54,04 T ,,e,% ?H’e R‘/

0128 462 B1 err wherer n[err] and A are the sarre as defr ned above, vvrth
bor on trlbrom de to give a corrpound of th&fornula XV: 15 [err] 25 wherein
[err] *And A are the sane as defi ned&ahnm/m and then reacting the conpound
(XV) with a conpound of the fornmula XVI:Nydrr] wherein [err] is [err] alkyl
ot her than nmethyl. On the other hand, the starting conpound (IV) may be
obt ai ned, whereinéRX @rhglogen, brnd € anadlgrasiting gtdue to give a compound of the formula Xii:

45

:’\_/
. as
50 S
@: of (X1I)
- . N \

55 : ~H

wherein R', R? and A are the same as defined above [Chem. Pharm. Bull., 26, 2889 (1978)], and then reacting
the compound (XII} with a compound of the formuta Xlii:
60

X4—R® {Xi

wherein X4 is halogen and R® is C,., alkyl. Further, the compound {ll} in which R' is C,-, alkyl other than
s methyl and R®is C,_, alkyl may be obtained, for example, by treatmg a compound of the formula XIV:
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compound (X) with the compound (I11) or a reactive derivative thereof in
the sane manner as enployed in 35 the condensation reaction of the conpoun
(IL)y-with the conpound (Il11) or a reactive derivative thereof. Al of the
af orenmenti oned reactions calgme) 4284621 BUt w t hout racem zation. Practical
and presently preferred enbodi ments of the present invention are
illustrated in the foll ow ng Experi ifg Exanpl es. 40

Experinment 1 (Cerebral vasodil ati ng ) Mal e dogs weighing 10 to 20
kg were anesthetized w th.sodi --rentOoarbltaI (30 ng/ kg, intravenous
ijection). The bl ood fl n verte-,-baartery was neasured czgi%ﬂuously by
means of an el ectromagne mter under artificial respir A test
conmpound di-ssolved in an aquedus | ucose solution was 45 injected into
vertebral artery. The cerebralh=r¥80dig ating activity of the test conpound
was estimated in terns of "the poteﬂty ratio of said conpound to papaverin" -

whi ch was cal cul ated fromthe doseqore%)onse c thereof Furt zer t he
cer qu:g(g'wgﬁadwaﬁ FRIET? 91 TSFGT Lot Y £prop SRS e wspppada] ey -
the potency ratio is less than 0.1; "" if the potency ratio is not |ess

~than 0.1 but less than 1; "+" if the potency ratio is not less than 1 but

|l ess than 2; "++" if the potency rati¢gyixg | ess than 2 but |ess than 3;
and 60 "+++" if the potency ratio isA ess than 3. The reﬁgbts are shown
inthe follow ng Table 1. 52605654 P 0128 462 81 Table'l Cerebral
Tegt conpound owasodil ating activity
(+)-cis-2-(4-nmet hoxyphenyl K"or o- 4- ni t r obenzoyl oxy) - 5- ( 2-
(di nmet hyl am no) et hylj -2, 3- dlhyﬁro 0_g? +++

, 5- benzot hi azepi n-4(5H) - one fuﬁarﬁig 6+) - ci s- 2- (4- met hoxyphenyl ) - 3- ( 4-

r§,r obenzoyl oxy) - 5- (2- (di net hyl - ani n&) et hyl ) - 2, 3-di hydro- 1, 5-
+++ benzot hi azepin-4 (SH)-one fumarate 20 (+)-cis-2-(4-nethoxyphenyl)-3-(4-
chl orwhepeimRt. RS padh 203rk dheyJants- s Aefirfedi abeven phaa them o9aetintgythy cOmBbudd Al vath a
+++ 1SOBWRNAS thei ferrwisi K4 ( SH) - one 25 hydr ochl ori de
( ci s-2- (4- met hoxyphenyl )-3-(3 | - 4- n|trobenzoyloxy) 2-
d%nethylanlno)ethyl) -2, 3- dlhydrégggay égm£
1 5- heinared hhaze_palnwé(hSHﬁa:omethhydr ochl ori de
(+)-cisOp- t('eiom hwstymetwh ctBﬂr(Onnd Y\l roayobezohtdinedoloe prsagiplep Ry Fangersing ts
( di rrew ( m \};g tive derivative thereof in the same mangeér as employed in

on ns n rea Mmpo (1) with the compound (ill} or a reactive derivative thereof.
b enay afobérén § E s can be carried out without racemization.

Practlcal and presently preferred embodiments of the present invention are illustrated in the following
Experiments and Examples.

40 _ _ Experiment 1
(Cerebral vasodilating activity)

Male dogs weighing 10 to 20 kg were anesthetized with sodium pentobarbital (30 mg/kg, intravenous
injection). The blood flow in vertebral artery was measured continuously by means of an electromagnetic
flowmeter under artificial respiration. A test compound dissolved in an aqueous 5% glucose solution was

j5 injected into vertebral artery. The cerebral vasodilating activity of the test compound was estimated in
u terms of “‘the potency ratio of said compound to papaverin” which was calculated from the dose-response
curves thereof, Further, the cerebral vasodilating activity of the test compound was expressed as “'—"' if the
potency ratio is less than 0.1; “x" if the potency ratio is not less than 0.1 but less than 1; **+" if the potency
ratio is not less than 1 but less than 2; “++” if the potency ratio is not less than 2 but Iess than 3; and
s0 +++" if the potency ratio is not less than 3.
The results are shown in the following Table 1.
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gxal at e’ 40 (+) - ci s- 2- (4- met hoxyphenyl ) - 3- ( 2-

hl or o- 4-ni t robenzoyl oxy) -5-(2- (diethylam no)ethyl) -2,3-dihydro-1,5- +++
benzot hi azepi n-4(5H) -one hydrochl oride 45 Experinent 2 (Cerebral

vasqdj | ating activity) 50 Mal e dogs weighing 11 to 16 kg (one group: 3
dogs) were anesthetized with sodiEfh f28A62bBdal (30 ny/ kg, intravenous
injection). The vertebral blood flow yas mgasured by means of an

el ectromagnetic fl ovvrreter under artl frerar T espi ratl on. A test conpound

di ssol ved in an : Wa ly at a
dose of 0.2 ngy/kg. The cer ebr aI vasodl I at| ng actl vr.:éyemn‘alt he test conpound
was estimated in termeSsf CORRAMN | ncrease in vert ebas¢didlasddg f | ow' whi ch
was cal cul ated_by multjplying 55 “increase [err] PREH{de¥d fl ow at peak
response” by "halLE;dinablade iddiBn N.s_(Yoder this experinent, (+) - cis -
(4 - net hoxyplwh?lyfé-é-;gtrolﬁé’nzo,&y? Lﬁ);}c%]f%ziy ni trobenzoyl oxy) - 5 - 12 -

(di nmet hyﬂ am nddénayhylamifipBethyd) kY d3-alihydré~- benzot hiemepin - 4 - (5H) -
one funarate s’-hévxb%r‘%q#él?é?&lln'ﬁrﬂémeﬁ'@ of 91 m in vertebral blood flow. 60
Experi ment 3 ((@BRBAYFy vasodil ating acti VI ty) Langendorff's nethod was used
for testing the,effect qn, 5%% ggfg”x3 god TTow of TheTsolated feart of
gui nea fig (ahQUto o¥)ox art was perfused with Locke-Ri nger
sol uti on cont amfhope Df-zd:e-fd:.hy&ﬂa-tle(t-r abbit bl ood, whisch had been

sat urat ed wit Peazotkiedegin-4f5H9500€02 and 5% [err] (30[err] C). 65 Perfusion
pressure was I&‘ﬁ?rﬁe 40 cm[err]. A solution of a test conpound in an
aquoeus?%% gl c:Ls am EP 91 128 46 % [utTon was | njected Tnto—t he

per fusi ng sol '1990-95 é 2’15 rJ'Eg 8 heart. The outfl ow of the
perfusate was (aeamﬁ m yorgia@ J o’f ﬁdqhg@r&ount er. The.,goronary

vasodi | ating acisf-bethpthﬁ:atélari-ns;{pmmound was expressed as "" if the
increas® i n chydneghloglided fl ow i S |l ess than 0.5 m/mnute at a dose of 100
[err]; "+" if tnejncr gse s nor essr N5 05 T/ mute—at—a—dose of

100 [err]; " ++""’h§1 }‘F%l £§§%‘§§§Pi%"yﬁ@t 5&%5 than 0.5 m/nminute at a dose of

30 pg/ heart; qaé £yt amb ]1 f%&%@hyérélot less thgn,0.5 mM/mnute at a
dose of savot mar, e-té‘r&ﬂ:tﬂ:@awm dast)-ohae results are shown in the fol | owi ng

Tabl e 2. Tabl eayar@'rl@mady Test conpound
vasodi | ati ng 15
activity (+)- d" “21?'2? rﬁét 1")1) % (%= chl oro-4-ni trobenzoyl oxy) - 5-[ 2-
(di met hyd am n RN - Thodron - +++ 20. 1,
5- benzot hi azeqi, lg_ thlge il - (4- et hoxyphenyl) 3-(4-
ni t robenzoyl o>@x}.1§te[ 2- (di nmet hyI 25 am no)ethyl] -2, 3-di hydro-1, 5--
+++ benzot hi azem.a.ﬂﬁl:b_one_aaLeaLe_(Jg_u_s_z_LA_neLhmqphemd_);a;M- 30
nltroben,zoyl oXy) -&is-2-( ehmexhbyypheaiinedet hyl | - 2, 3- di hydr o- I 5-

+++ chloro-4-nitrobenzoyloxy)-5-{2-

(diethylamino)ethyl] -2, 3-dihydro-1, 5- 4+
benzothiazepin-4(5H)-one
hydrochloride

Experiment 2
(Cerebral vasodilating activity)

50 Male dogs weighing 11 to 16 kg {one group: 3 dogs) were anesthetized with sodium pentobarbital (30
mg/kg, intravenous injection). The vertebral blood flow was measured by means of an electromagnetic
flowmeter under artificial respiration. A test compound dissolved in an aqueous 5% glucose solution was
injected intravenously at a dose of 0.2 mg/kg. The cerebral vasodilating activity of the test compound was

_ estimated in terms of “total increase in vertebral blood flow” which was calculated by muitiplying

55 "increase (Ami/minute) in blood flow at peak response” by “half duration time (T ¥: minute)’.

Under this experiment, (+) - cis - (4 - methoxyphenyl) -3 - {2 - chioro - 4 - nitrobenzoyloxy)} -5 -
{2 - {dimethylamino)ethyl] - 2,3 - dihydro - 1,5 - benzothiazepin - 4 - (SH) - one fumarate showed the
total increase of 91 ml in vertebrat biood flow.

- 60 ' Experiment 3
{Coranary vasodilating activity)

Langendorff's method was used for testing the effect on the coronary blood flow of the isolated heart
of guinea pig (about 280 g). The isolated heart was perfused with Locke-Ringer solution containing 2% of
defibrinated rabbit blood, which had been saturated with a mixed gas of 95% O, and 5% CO, (30°C).

65 Perfusion pressure was kept at 40 cm H,0. A solution of a test compound in an aquoeus 5% glucose
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behzot hi azepi n-4 (5)-one fumarate 35
{(+)-cis-2-(4-nethoxyphenyl)-3-(4- chloro-2-nit robenzoyl oxy) - 5-( 2-

(di met hyl am no) et hyl) -2, 3-di hydro- +++ :
1, S\l;enzot hi azepi n- 4(5H) - one 40 hydr ochl ori de
(+) ci s-2- (4-met hoxyphenyl ) £ ($1282462 |Bf- ni t r obenzoyl oxy) - 5- (2-
(di met hyl am no) et hyl ] -2, 3- di hydr o- +++

1, 5- belsien weninisgted intg i) nedh%nmindimee it ovpldme Bk pami nermeaﬂ, B quifiowtaf|tee

aggr G “"mia mﬂ.%w o o 1ot lodiAg wag eLpegsgﬁud O LS AIOT Nl

a0r t ot mg% .ﬁvm.mt,aamseca"?1wgﬁeap O30 [ Blohrchesté AdtIelt

vO$ unEsmirhinttdlatla 8dse 0fl100RGMedH; X8 d" iitielindiédSe i€ AbLIER thin 0B MIARIHES U dbs8%B (W )

t ri so¥ivgfireart; andit £+ 80 l;lteumascaladottlm thran 0t5Umigninae atcadvse off ney exdrettiangiOwug/ _
pl at e’?eé't‘r rich g supernat ant solution. The bottom | ayer -
was furth%’r”s‘ﬁtégfersﬁ?‘ﬂb dre gt %T'%Tahlfgtel et-poor plasma ("PPP") as the |
super nat ant 55 solution. Platel et clou_gts were adjusted to 0.8 - 1 x 106/ m8
for PRP by dilution with PPP. Af i xture of 200 [err]l of the diluted
PRP and 25 pi of a test conpound solution Tfl centration: 100
[err]g/m) was sidgil gendddna2 M nutes at 37[er;ja£(g 94 of a coll agen
sojsution [Bi ochim Biophys. Acta, 186, page 25éh(v19§9)1 wer e added thereto.
The degrmmﬂgmmmmﬂmmd [ Nat ure,
194, pagd 2?1’6 bda % &2t nhibition of platelet aggregation was
cal cul at gﬁ%g E’f"r"(‘iﬁ—gbeﬁ §P§¥?1d‘i§1y?9 aggregation-iphibiting activity of
thg tes 1C(gnp 3 f the test corrpound showed | ess

t han 10%fluﬁ|btbté| on of platel et aggregatlon (+) if the test conpound
showed neH—%ﬁh&H@%WWt sai d
percent age.)rﬁm-tﬂ-t(ﬁonewmypbwlk-ﬁarﬁﬁ hat of acetylsalicylic acid (100

[ers] g/m “B °§¥ 131 r‘%’t“‘ ound showed the platel et

aggr egat 'bQHz gtﬁ 994 Zy ‘at | east as strong *as that of

acetyl salmlaqy te amé err]g/rri) 65 The results are shown in the
foll ow ng%&—%ﬂ%&b#e%—%e%#eﬁ—eenpound

ag regat |(or)|-cx-sﬂfﬂ-t(|4t-me1§1mphem1y) +X4¢€i s- 2- (4- met hoxyphenyl ) - 3- ( 2-

chPfor o- 4%#‘-%‘? W‘b lee( Aet hvl ani no) et hyI -2, 3-di hydro-

++ 1,5-b ﬁ'i ?lel'fsurrarate (+)-cis-2-"C2- et hoxyphenyl)-3-(4-
nltrobenzfq)(l ("Et ? yl - amno)ethyll -2, 3-dihydro-1, 5-

++ benzoLm_azepLLL@ShD_ane_LunaLal—e—@t}nu—&-z—WmLh%phenyl) 3-(2-

ni £f obenzeykexy)2-H4fBefiixyphlyyt)-B7i(we) et hyl ) -2, 3-di hydro-1, 5-

++ benzotchlarep? mitrsbgranyd okythriodiaor i de
J.meg?;lamlno‘;Zthyl] -2,3~dihydro- +++

1 5—benzoth1azeplna4(SH)-one

hydrochloride'

40

(+)-cis-2-(4~methoxyphenyl)-3-(3-
methyl-4-nitrobenzoyloxy)-5-{2-

o (dimethylamino)ethyl] -2, 3-dihydro- e+
s 1,5-benzothiazepin-4(5H)~one
hydrochloride

Experiment 4
so (Platelet aggregation-inhibiting activity)

: Blood was collected from the abdominal aorta of male Sprague-Dawley rats which were anesthetized
with ether. None volumes of said bicod were mixed with one volume of an aqueous 3.8% (w/v) trisodium
citrate solution, and the mixture was centrifuged to glve platelet-rich plasma {“PRP”’) as the supernatant
solution. The bottom layer was further centrifuged to give platelet-poor plasma (“PPP") as the supernatant

55 solution. Platelet counts were adjusted to 0.8 — 1 X 10%mm? for PRP by dilution with PPP. After a mixture of
200 i of the diluted PRP and 25 pli of a test compound solution (final concentration: 100 ug/mi) was stirred
for 2 minutes at 37°C, 25 ul of a collagen solution [Biochim. Biophys. Acta, 786, page 254 (1969)] were
added thereto. The degree of platelet aggregation was estimated by Born’s method [Nature, 794, page 927
(1962)] and percentage inhibition of platelet aggregation was calculated therefrom. The platelet

so aggregation-inhibiting activity of the test compound was expressed as (-} if the test compound showed
less than 10% inhibition of platelet aggregation; (+) if the test compound showed not less than 10%
inhibition of platelet aggregation but said percentage inhibition was lower than that of acetyisalicylic acid
(100 ug/ml); or (++) if the test compound showed the platelet aggregation-inhibiting activity at least as
strong as that of acetylsalicylic acid (100 pg/ml).

55 The resuits are shown in the following Table 3
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E+’ ) -'ci’s- 2- (4- met hoxyphenyl ) - 3- (3- net hyl - 4- ni t r obenzoyl oxy) - 5- ( 2-

(di met hyl ami no)et hyl] -2, 3-di hydro- 1, 5-benzot hi azepi n- 4(5H) - one

hydrochl oride Experinent 5 (Anti ggRlgggdglder ®fivity) 2 [err] of
cal{pdulin, 10 [err] of phosphodiestey 0.1 ng of snake venom and a test
conpound were added to 0.8 m of an géij}%ﬁ% solution (pH 7-5) containing 36
nmM of tris(hydroxynethyl)am nonethane, 36 nM of imdazole, 18 nmM of

magnesi um chl oride, 2 nM of ethyl enedi am netetraaggtig;acid, 1.979 nM of
cal cium chl oride and_50 nM of potassium chloride, agddeddwion-xt ure was
shaken at 30[err]C fdFS§ ?ﬁmﬁﬁt‘g 0.2 m of an aquabisitimgP (i.e., cyclic
3',5 -AWP) solution (final concentration of CAVP: 3®Bdvi®t) was added to the
m.xture, and 3qj CI TTT 5 s akenm ar_3g[erryctor 10 m nutes.” Then, 0.3
m of an aque E}]ilcgﬁe z &) (cf solution was added to the m xture
to term nate ﬁnerte@@ th kb ) 12 gf.d ue,rc..was added to.{he mixture, and
the test Corrpwsube\hastmaieaﬂhe (séi)-bnene m of chloroform One m of the
aqueous Iayerfumattaken out, and 0.5 n1 of an aqueous 4% nol ybdic acid

sol ution and ution were
added thereto(* llsc 4eous m xture was neasured at 660
nm and the p Y S .e., deconposijjon velocity of
CAMP) was cal g 2@ {,e.fqr(@m J ant | -cal nodul in activity of the test
conpound was e@.ﬁgﬁm@ed |n ternms of [err] (i.e., the concentration of the

t est conpound—whreh—was—nrecessary—to ..ruuc,e 569 mhrbrtTomof—tte
activation of (.pht?g-ﬁl‘r@dll'é‘sﬂ%'-rhas ’mmfl r8yldy cal nodul i n) The results are
shown in the f‘bi‘im"gg mz'(d"@PtM]Z'B 462 Bl Table,4 Test compound
[err] [err] (%ﬁ,&;& té,_m g(gﬂge IS) 3-(2- 10 _

ch¥oro-4-nit rg,m PXdd - 5- (di net hyl am no) et hyl] -2, 3-di hydro-

2.5 1,5- benzot-m—aie“Lr,L4(5TLl} m}e Forar-ate—3t5

ni t robenzoyl oky)-dirS(-Zr éi-rmﬁeihhywhmlno?ethyl) 2, 3-di hydro 1, 5-

4.5 benzot hi ame wze loxy) -3¢ ?@

e i PR R e i) o

1, 5-benzot hi al -anp hurlrrmhl or-i-de

(+)-cis-2-(4- rret hoxyphenyl) 3- (3 met hoxy- 4- nltrobenzoyl oxy)-5-(2- 30

(di met hyl ami no) et hyl ] -2, 3-di hydro- T

1, 5- benzot hi azepi n- 4(5H) one met haneselpkamét 8

(+) - ci s- 2- (Anti-patndrdbiy pdt ﬁé‘g 35 chl oro- 3-ni trobenzoyl oxy) - 5- ( 2-

Y e

dull odiesterase, 0.1 mg of snake and a test compound were
( dgnﬁégglc)?gré‘fjr%g? §! EVL? ingh& 1 H_7.5) containing 36 mM of tns(l’%groxymethyl)ammomethane,
I"n az m%@ @hlonde, 2 mM of ethylenediaminetetraacetic acid, 1.979 mM of
calcium chioride and 50 mM of potassium chloride, and the mixture was shaken at 30°C for 5 minutes. 0.2
ml of an aqueous cAMP (i.e., cyclic 3’,5’-AMP) solution (final concentration of cAMP: 300 mM) was added
to the mixture, and said mixture was shaken at 30°C for 10 minutes. Then, 0.3 ml of an aqueous 30%
trichloroacetic acid solution was added to the mixture to terminate the reaction. 0.2 mi of water was added
to the mixture, and the test compound was extracted with one mi of chloroform. One ml of the aqueous
I\ layer was taken out, and 0.5 mi of an aqueous 4% molybdic acid solution and one mi of an aqueous 0.05%
stannous chioride solution were added thereto. Optical density of the aqueous mixture was measured at
660 nm, and the phosphodiesterase activity (i.e., decomposition velocity of cAMP) was calculated
therefrom. The anti-calmodulin activity of the test compound was estimated in terms of “IDg," (i.e., the
concentration of the test compound which was necessary to induce 50% inhibition of the activation of
phosphodiesterase activity by calmodulin).
The results are shown in the following Table 4.




a0 T (+)-cis-2-(4-nmethoxyphenylt)-3-(2- chloro-4-nitrobenzoyl oxy)-5-(2-
(di et hyl am no) et hyl] -2, 3-di hydro- 2.1

1, 5-benzot hi azepi n- 4( SH) - ong ochl ori de

(+heci s-2- (4- met hoxyphenyl ) = ;212§ﬁ|6?/$4 ni tr obenzoyl oxy) - 5- ( 2-

(N- et hyl - N-ethylam'no)ethyl) -2,.3: 2.1 50

di hydro-1, 5- benzot hi azepl n- 4(5H) E@-ﬁee—e%(al ate Exanple 1 3.72 g of (+) - ci s_.
- 2 - (4 = llEleU)\yplrUIIyl) —3 IlyUIVKY 42 Td—i m.t.ry.uﬁm nO)et hyl] -

2,8 - 55 di hydro - 1,5 - benzothiazepin - 4(5H) zpone and 2.8 m of

triethyl anine ar'@s§i XM in 30 M of benzene, aRf 2.31 g of :
2-chl oro-4-nitrobenzoyl chloride are added theret(pM)The mxture is sti rred
at 25[err]¥for 30 mn tes Arter rne reactiom,—the mxtoreTs washed with

waer andh éﬁﬁeé@ #7 bi car bonat e sol uti on, successively.

Then, t edm@gﬂy@mhﬁo M]a @fo_reduced prgsgure to renove sol vent
The resi due—tbéhzroeﬁws&;ﬁlrd-lqed)-fdn@m hot ethanol, whereby 5.13 .g of (+- cis -

2 - (4- 6Gomamgtdeoxyphenyl) -3 - (2 - chloro -4 - nitrobenzoyloxy) -5 - [2 -
(digret hyfamrmoyethyt = 273 = or tiydroj 85— penzottrazeprm4(5H) - one
are obt ail npecias-2pakemetidgphegadl-es(4~i el d 92% M p. 156-158[err]C. [err] +
. 75.20 (cnttllomzciszbeor( (dimetrhyht e: 65  col orl ess needl es '
(recrystgﬁfi%’i #iLh Tﬁa’d‘é‘t‘?ﬁé%e‘llé‘ EP 0128462 BFSM p. 152-154.5[err]C.

[err]  +2922Yqgpiarepint OF met hanol ). Hydrochl ori de: pal e yel | ow powder
(FPeci pi F3M¢Froma nixture of ether and isopropyl ether). [err] + 38. 400

(c = 1.00+)1mthaneh)meth yﬁé@.l ahcpi.at ed for [er]r: C,54.32; H, 4.64;

N, 7. 04; methyd/~4-alitddben = (2- C

54 29; H(dm%ylwnl@mhysl -8, P@ihg@iro-11. 76% Sulkfamate: col orl ess need! es
cryst #?T eRiman 654 ) -one M p. 153.5-156.5[err]C. [err] +

34. 20 (c % hanol ). Oxal ate: Colorl ess needl es (recrystallized from

met hanol }, 174- 5 -[err] +50.37 (c = 1.06,
di met hyl Q&\é@% ezfﬁﬁ?@%&ﬂ&ﬂigigu of 4-(dinmethyl am no)pyridine is added

t 0%a m x{direetdfylinng)eshyl 3—du.Bydm2- (4 - neehoxyphenyl) - 3 - hydroxy
- 5 - [2L. 51hﬂmthy¢mm}ésmmqne- 2,3 - dihydro - 1,5 - benzothl azepin -
20 4(5I—ﬂe"-ha<9ﬁé“1§°¥fg of 2-chl oro-4-nitrobenzoic acid, 0.76 g of .

di cycl ohgx r.gody 1 met hyl ene chloride. The m xture is
stasrr ed fﬁ}/ f,%as ngk mtﬂ%ﬁ% ég_scgpf{ ng. After the reaction, the ‘
preci pi t pd ffethftahiNeddy y-i; Hikgdr@* The filtnage is washed with an

aqueous pol-tesizanhiagdpinat €SBolonei on and .then with water, dried and then
evapor at exkkater em)ve sol vent The reS| due is crystalli zed wi t h et hanol,

wher eby hox on met hoxyphenyT) - 3 - (2 - chloro - 4
- mtrobé,“%%/u itro %’éxy’; met hyl am no)ethyll - 2,3 - di hydro -
1,5 - bepad yaagpfl,@)gth 3.dQH La-;_e obt ai ned asj;pal e yel I ow needl es.

Yi el d: 94%—b‘ﬂmeophyaecginehemn-@hepr operties of the product are identical

Wi dsh t hokydmsichilheige oduct obtained in

N\ (+)-cis-2-{4~methoxyphenyl)-3~{( 2~
chloro~-4-nitrobenzoyloxy)-5-(2~
(N-methyl-N-ethylamino)ethyl] -2,3~- - 2.1

50 dihydro-1, 5-benzothiazepin-4{5H)-one
oxalate

' Example 1
372gof{+) -cis -2 -(4 - methoxyphenyl) -3 - hydroxy -5 - [2 {dimethylamino)ethyl] - 2,3 -
55 dihydro -1,5 - benzothaazepm - 4(5H) - one and 2.8 mi of triethylamine are dissolved in 30 mi of benzene,
and 2.31 g of 2-chloro-4-nitrobenzoyl chloride are added thereto. The mixture is stirred at 25°C for 30
minutes. After the reaction, the mixture is washed with water and an .aqueous saturated sodium
bicarbonate solution, successweiy Then, the mixture is evaporated under reduced pressure to remove
solvent. The residue is recrvstalllzed from hot ethanol, whereby 5.13 g of (+) - cis - 2 - (4 -
60 methoxyphenyl) -3 -(2 -chloro -4 - nitrobenzoyloxy) -5 -[2 -(dimethylaminolethyl] -2,3 - - dihydro) -
1,5 - benzothiazepin - 4(5H) - one are obtained as pale yellow needles. Yield 92%.
M. p 156—158°C.
[al® + 75.20° (¢ = 1.00, chloroform).
Fumarate:
65 colorless needies (recrystallized from acetone)
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Exampl e 1. 30 Example 3 1.2 g of
I() - cis - 2 - (4 - nethoxyphenyl) - 3 - hydroxy - 5 - [2 -

‘(di met hyl ani no)ethyl] - 2,3 - dihydro - 1,5 - benzothiazepin - 4(5H) - one
are dissolved in 15 m of -pyri digpe,0 3268 462@Y of 5-nitrobenzoyl chloride

i s wdded the et I ce-cooling. The mxture is stirred at room

t enperature }4 ?%sggqgsm@\fr;mgﬁanglpe reaction, the mxture is poured into

i ce- vvater,Hva,la defagn extracted with ethyl acetate. The extract is 35 washed -
with water, phie ywtlowpolvden recipitatpbirant edwtxtmepéﬂtmren¢§¢mmvtethérhe residue is

cryst aPl i zedcld #3840 s xt‘@Pe"QS‘fa"P'%a a e
135 g of () Anshap cicussoior MRS AR K e i sz 2&% %P %éﬁw Sl
5-1]2 - éd;raum? iyl amino)ethyl] - 2,3 --dihydro - 5 - 'benzot |azep|n -

- 4(5H) - one @toﬂesshbwlssedcraﬁame&ﬁmuemanomrrs Yi el d: 87% M p.

122. 5- 124[ er MpC15349-1588€.eat e Col orless prisns (recrystallized froma

m xture of ‘hﬁﬁﬁ?u’&h‘d’@? (e M p. 140-142[err] C. Analysis cal cul ated
for [err]: 4.95% Found;

C, 57.43; HM°'é%ssd"%ed@é'°§Tg'§'"zem"°'g(5"%?32@ Exanple 4 1.2 g of (+) - cis - 2 -
(4 - nvthoxy[pﬁ‘éﬁyo;crm%ws lipgithyitgrmamisier. [ 2 - (di nethyl am no)ethyll - 2,3 -
di hydro - 1 5 - benzot hi azepin - 4(5)—% - one are dissolved in 20 m of
Pycdine: 208, Bl SRERE eg’f; 4 St 002 LROE! By

I ce-cool i n.gt % rifl) XU HyddoRy S 5/ - Yendd m

50 Af geer 4(5h)e bmcml @ of 2ich|eromnntdue:&oic5acﬁpuved dfrui@cnblfeeylmoarmadaridd t2b e of
extracted mthvlhmer- fdeq Ehet a\i)@re Thetiredtforadb hogrswadbreide-guotif. Widtee the rdadtien] thend

| te[‘ﬁznﬁrap“"’ﬁ e %@ b e e gg;%g**@eﬁ?;: e
1
nhly obgnz mo)'e:thyll {23 %ﬁk{(ﬂ:@ |ﬁ5¢hﬂ '4(5!‘-!) LA yé% p‘alSye

‘benzot hi aueplem led&@&%l) - one are obt ai ned as pale yellow prisns. Yield:
59.3% 55_ The plysiso-chentical pepp@fiesraf @, prpduct Jre idemialo@ith these-of thegmodugtdbtaingt i ) .
Hydr ochl oF¥a®!e Ya| e yel | ow needl es (recrystallized fromethanol). M p.
125.5-4R7[err] C. 60 [err] + 1.73 (;_;ampel 04, nethanol). Analysis

cal cul ated fug bt ]-cisC, 2 S@. Shethdityptanyib; 3 NhydroR5 5 S[2 Sididtiylanongdivi] - 2,3 -

C, 56.50; dibydrg -58;- bNyzmﬁLaz}zB;n -3(5H5 - Grigldre didsolved il rﬁtbm/ndiﬁe. a&no 6 odf Bnigrobenzoyl
stirred at‘h‘?fﬁ’e' 'f‘%ﬁftPP'éW‘Oﬂ T!n?::mqﬁwé%rwrvafqo qﬁi\ﬂéfsw'fef 1.
hours. o el A LA S B L ..3%"8 b e
evapor at egf hsbrodylTBHE: S+ ano eveﬂsugﬁl of $ICOM €5 -q trkied rog0ipLi de
wi t h hydr mgeﬂsentﬂylow)l-(te-[et- himahylanhasepy - 23 1dhgirof 1 $+)Jenzotﬁtla&pm -A5H) éneare '
met hoxy phebtgingd as ygilow lgﬂﬁms Yigld: 88%enzoyl oxy) - 5 - [2 - (dinethylam no)ethyl ]
- 2,3 - dihMPo'25TI%C 5  penzothiazepin - 4(5H) - one hydrochloride are
obt ai n&d. Ic%oqess%&s/ A yad ol o L6 G bR gy 20 0. f (1) - cl's -
2 - (4 - metNpxwph roxy - di methyl ani no) et hyl] -
2,3 - 10 di f%dlvsls saichlated forlDahz0tME 84204 H.0: 4G, 57H9; - HOMB: aNeb.48; sSal9swd in 15
m of ri difeend:and 0.62 g of 4- nltrobenzoy¢ Seft oHi B i N, &Hele® Bt0B%r et O
under fce cooling. The mxXxture is stl ed at roomtenperature overn| ght
After the r &3cd b -lhe 21 ?&t-%&hd:&pHQQW e 'h{;ﬁr&cyl L= Yhel@fmetﬁa

ext r act eddmydrd) - DB R b@a6thiaZebin ANEH) A6re aresdissbigdtati20khiohpywaib e and gad4-ai bdnhwn
condensedchipride fs addeti thereroy nw sarcenling [The mbdyireligstivrest apmelsmeumbgratsrel fpme enllr

xt dih th gthy t
((:h; O[]’B.qu)g %gﬂywﬁa%m? ﬁf";’ an sg&%ﬂg{ﬁl l;:gzrff ﬂ‘g%g OI::: her l\%"m a%gi 9?9 nol )
|
[2 - (di mat 1y§i dihgdré~- 18! io%;‘n,apze "”54(5»4 eamtf mma%pane%l}dvb
one are om%sn‘ﬂﬁigﬁg?%l e yell ow needl es. Yi eI d: 60%
% [aiEé + 23.58° {c = 1.08, chloroform).
Hydrochloride:

pale yellow needles (recrystallized from ethanol).
M.p. 1256.5—127°C.
60 fal2® + 1.73° {c = 1.04, methanol).
Analysis calculated for Ca;H,;N304S-HCI-C,HsOH-: H,0: C, 56.81; H, 575; N, 6.85; S, 5.23%;
Found: C,56.50; H, 5.53; N, 6.23; S, 5.25%.

65
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} M p. 108.5-110.5[err]C. [err].- 23.80 (c = 1.03, chloroforn). Funarate: 20
i colorless prisnms (recrystallized fromethanol). Mp. 122-125.5[err]C [err]
‘- 6.64 (c = 1.0, methanol). Analysis calculated for [err]: C, 56.78; H

5. 07 N, 6.41; S 4. 89% Found: EP 0128462 B1

56. 69 H_
rréda the's rature ute ﬂ\e
- et hOX}é ﬁ& ted, as&WEﬁWa d la_g then mleg& % regi
di hydro conl«e d- m IR&E With hyd lotid&&Randl, ¥h f [4) Jéi

pyri di nemetoglpBerfy g3 ofia 3-nhiobéradydixy)oy b -dbl- qamdenylas"rﬂ dﬁﬂl -tdeer Glhedro'Fhes

m xt'uf e Penzathiszepiact %ﬁ”’r@mﬁﬁ%em@t%ﬁ@tﬁw Geld: 38%ur. After the reaction,

the 30 mi MPuiRes42 p‘bured into ice-water. The crystalline precipitates are
collected by filtration and then recgyshalhi zed froma mxture of ethyl

acet at e and.za- deXaNecis 12264 gnﬁfhox(y):henyﬂ;l 3 --hydroxy ( 9 -{2 NREMEIERTRINGN] ~2,8-- (3
- ni t'f obdihydy Id).iy)oenzoﬂilazep n2- 4{5H] dpresrddidsalnedio) Eettlrww]ndme Ango. 52g:hfh-yd’bbenzovll. 5 -
benzot hi aﬂ ffadd E' to u" ee-%@somemvﬁe'e '5é§"?,d(ﬂttﬂ° e,gmrsmrmaht -dftar they 501

M p. 178 ;5[‘

from rret p(sol ? mfe.rn{ gﬁé% .’-‘é@ﬂ}g f%’gg{;e ng e%rq’ Y:é’%a G s

- -15 ( 4methaﬁ/to yphenw ) nﬁroﬂenzoyi‘ﬁytﬁr-ozy (2 5d|me{h2Iamln()lithwt ayd aginng et e/} ]
2, 3 - di hrdetbiazepin -3(EH) herrase hivtainesirisipale veloBteedlesolield a§0é. di ssol ved in 10 n1

of pyri di DA 6 2- n| robenzoyl chloride is added thereto. The
m xt ure pus,i; ér;gses’%(%t &%’ Ln‘\" Lrature for 2 hours. After the reaction, the

mxtwee 1S carauésefansrﬁbt(aeciy&emi&a&.eﬁ, ethbh&).crystal line precipitates are

col |l ected gy}pfﬂﬁé;;ﬁgmn ant(g then recrystallized froma rr?xtuLe of et hyl

acet at e anddlg e methgno -_ et hox en - 45 3
o s B BRg o B el ﬁet@gﬁégn T i Ui hydro -
1,5 25 benzot hi azepin - 4(5H) - one are there obt al'ned” as co orI ess
needles. Yield: 84% Mp. 161-162. 5[ Bampie.12 Hydrochl oride: colorless prismns
(recrystal I1+2293dff&r)omset2haﬁol ethd@phenyll] : 36 hydroky (Slr [2 (@m@thyla@mo)e(twll- 23 -

met hoxyp P‘vor 4 enzot uaze'_pln cHisht o Isorga are dJss?({)yqd t % nd 0. gr_‘:f -Qltrpll-;:nzoyl

(6 o PRI R o I o Y e

m xture Fb rystal err re ofétifyl acefitean exaﬂ? @éﬁﬂ ? M 2~ (43 met

[2 - (disethydigsbenoylesxiyb]-[2 - @m&thyladi:ﬁb})ﬁﬂfwj -2,31, dihydrobers otidn mmapmm 4(555

4(5H) - omecare gbtdined agfcolgriesh prisms- Yelgyi BPobenzoi ¢ acid, 0.76 g of

di cygl oh xnﬂg 2’85017 %e and 20 m of nethylene chioride. The mixture is
stirred o ,,g;gugegley(}gg;stauuﬁgfmq)}“bmgno”After the reaction, the precipitates
are rem)ve(fa byist-idarcat 1 on. The filtrate is washed with an aqueous potassium
car bonat e soI utlon and then W|th wat er , dr| ed and t hen evapor at ed to rermve

sol vent re ue is stt al li zecfE V\/nereb %@u

cis A g o g Vil Qetho % ig%g

h Ni di
-[2 - (gf'l %ﬂy de ere;o nﬂﬂsyﬁtl dat tem l'a foplg‘:\o fter tp@ﬂez { IRz €PI N
- 4(5H) mixane iQpeured liccvates. [ied ewgta .deoweﬂbuateGSare YoiekEd b%i%rativh Pand then

123. 5- 123[:rezstal]m@i fr{>rePrr]lxturexmstl%ac(etatemngn-ﬁ@ane M4dbg off (B nyis - Hy r cedthaxyihdey!) 65

\'?/lfsal B m %%53 Qolor% e gﬁi"r?’g%i_&ﬁw d"é’f’f?e‘r ')5 zothiazemin 0 456) 262

Hydrochlonde
colorless prisms (recrystallized from ethanol) '
50 1.36 g of (+) -cis -2 - (4 - methoxyphenyl} -3 - (4 - chloro -2 - mtrobenzoyloxy) - [2 - {(dimethyl-

Example 14
0.04 g of 4-(dimethylamino)pyridine is added to a mixture of 1.2 g of (+) - cis - 2 - {4 -
methoxyphenyl) - 3 - hydroxy - 5 - {2 - (dimethylamino)ethyl] - 2,3 - dihydro - 1,5 - benzothiazepin - -
55  4(5H) - one, 1.1 g of 4-chloro-2-nitrobenzoic acid, 0.76 g of dicyclohexylcarbodiimide and 20 ml of
methylene chloride. The mixture is stirred for 3 hours under ice-cooling. After the reaction, the precipitates
are removed by filtration. The filtrate is washed with an aqueous potassium carbonate solution and then
with water, dried and then evaporated to remove solvent. The residue is crystallized with ethanol, whereby
1.36 g of (+) -cis -2 - {4 - methoxyphenyl) - 3 - {4 - chloro - 2 - nitrobenzoyloxy} -5 - [2 - {dimethyl-'
60 amino)ethyl] -2,3 -dihydro - 1,5 - benzothiazepin - 4(5H) - one are obtained as pale yellow plates. Yield:
76%.
M.p. 123.5—125°C.
“[a)2*5 + 44.99° (c = 1.10, chioroform).
Hydrochloride:
65 crystalline powder (precipitated from isopropyl ether).
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'0:04° g of 4-(dinmethylamno)pyridine is added to a m xture of 1.2 g of (+) =
cis- 2- (4 - 5 nmethoxyphenyl) - 3 - hydroxy - 5 - [2 - =4
(diynet hyl am no)ethyll - 2,3 Vi - benzot hi azepin - 4(5H) - one, |
0-89 g of 3-nethyl-4-ni trobeﬁgob 2&:862 6176 g of dicyclohexyl carbodiin de
and™30 M.p.abs-0BbRYbRBRp.sNl Oride. The m xture is stirred at roomtenperature
overnight. After the reaction, the precipitates are removed by filtration.

The f| I t rat e |§Is (m/g‘g‘h#‘am\é‘m th an % cRxemols 19 ot aSSI um car bonat e fss(;)l uti (()41 and

t hgn g’ 'Egﬂ?g ?"&’F 3(? [L, is - Phe 4 esi due

090 bl S T S ﬁér;’i ngegce{qy ! TR, (M
70- %aﬁfl}rﬁ) chidida bt rﬂ BNRiried VKl @§onk cRdird | V& .ghts AgtbS el réftlon, thé

m Xt uprecipitates ére canaived bnfdtmiomﬁhdffmm is wasl\dd Witidaregesvus bdtassiuckearbbiate soluiomdded t o -
t hes sBMUbempith ‘m@n e‘éua thep esaparaeedctelrﬁreg\teewvs - The repided isrerysipfissdenigh 1. 45 ¢
of ( prop her, H;%z %fgﬂ% 73 is 0 ned er_ th obtained’is

lssolv aml ureo c r rn an hyd enc -ethe is dded e olutlon
nitr ecoll tI/ Itrati Ei e oxyp Q3 - 1 5 -
enzo:h&thazetm mtrober5 )-- S0NR -NylitHethgl %) narzs ﬁy’ﬂl'd’le Safbe thtaeeppo
Yi el cASHYg%ne hBirochloridg eomggedlaﬂ[hee pdviief. Yt 19%) . Met hanesul f onat e: Whl te
po(/ﬁzle,‘;l ﬁﬁ@&t‘%ﬂ‘?bm i sopropyl ether). - Mp. 1 10.5-1 17[err]C
(deco s needles (recrystallized from
et hanol )wp ﬁ_ﬁ%%%gtifi@ e 'sf%g'&vfét‘rq%f + 12.730 (¢ = 1.05, chloroform.
Exanp$utfarbétel. 2 g of (+) - cis - 2 - (4 - methoxyphenyl) - 3 - hydroxy - 5 -
[ 2%¢- (dlcﬂefd h%ﬂieﬂbyﬁmshylkﬁrdfw@et@mi)dl hydro - 1,5 - benzothiazepin - 4(5H -
one, 1. 0?‘ 5;5«»1)3“9[{"&)(@/. pltrobenzm c acid and 0.96 g of dicyclo-
hexyl ca ‘B‘bd"lmde are f1¥¥8™Wed in a mixture of 30 ni of met hyl ene chl ori de
and- 8 m of dinmethylformam de undmsmpieds cool i ng. A catal ytic anount of
A (Adi metlizyd qui-he}:p 12i d# Remetoxgdhemd {D - hyrieoxyol Ut [2onidinmthgiapdnotethyil xt28 € i s
stirrEerds -tHo “E‘é%?f? A{-3iee) e 8 r?f3-mAv\9’@/th'wewe&@Warﬁ“)%stsefiawe'e pi t at es

{ id
are SYEIIEG LT TR, G TR, Dy ol Bl
pot ass%hkig h, QﬁJ re?lp ﬁré’BvE tg‘ﬂ@-ﬁ\ﬁérﬂh e@'\fﬁeﬁ&sr

[ e300 Viemead\be mtran&hmerfmfatdu @ashsd ] an‘ dqaebub yotassluntartgeite edmarraﬁdxgérasphy

(sol V\eimr, drigdq| apd cPvanomtedntetremens| solveOThe(redyuelis zugledfbv siliya gel @h@ma@gtapm -

?glt rr]rg ZEE % gg}%g Js:{"h?g(%%;% ?ﬁ% %}fé‘;?f 2‘3 1d'évd'§§g§6§%%§ﬁ1" 46 ( 81‘—7) - one

il
ars tﬂnaﬁ SLifoRdtal| ne g's an ol l. Yield: 67.4% 35 Methanesul fonate: white

powder itepavaiet @teeigitdtedoiram sopo@pytherkt her) . M p. 105-112C (deconp.). 40
Exanpl e M 185-8132°§ (decomp.).
(+)-cis-2-(4-nmet hoxyphenyl) - 3-hydroxy-5-[ 2- (di net hyl am no) et hyl ] -2, 3-di hydr
0-4b, 5- benzo- thi azepi n-4(5H) - one gempidiigsol ved in 18 m of pyridine, and
1.27 g 4864 ohl{erds-Biamedthoayphamyiis-hydiokns-[2ddimathglamthd thy -2 8diblydro Scbenzo-
i ce-C Bf? gﬁH‘rH@ are _g_'ﬁmved iirs18gtﬂ|qf pwe'wr';m a"r\dd@r"'rﬂt‘?é 9;§t3uvt@bmpv' shipriderate  Af t er
t he rf@ﬁnﬁ? cmgﬁe aerc q F ic bo&'neg.e n Lt%ineb éjwnh y#a tg'z
bi gar @Rber i Wi Pheed +Erhe it s Washed
h mixtued of etlfahadnarsdp@vapmaavadcrhab Jrﬁaw(a 8gPthue Bﬁtama_d”lﬂe rres,s lliﬁedl ffomn
5 t hdnply whereliyi2if gcof i) xicisr-@ d# - eethanmherah d 3i-$6 pehiquy |- 3 e nityebenzavtvaylcriude
cr ysti|-ddimathgaginolehid - 35t 0T al-e - PerzPiseeRin 1 3B T8 freetiaitng 2s vk eby 2.7
g @f U FMp. o8isec. 2 - (4 - methoxyphenyl) - 3 - (4 - chloro - 3 -
ni tr oppartdyl oxy) - 5 - [2 - (dinethylam no)ethyll - 2,3 - dihydro - 1,5 -
benzot hicelarsss prismsdfebrivhtaliized frem athenatiot ai ned as yel | ow prisnms. 50 M p.
93- 96C. "ggép%ﬂ@ ldespmpd-ess prisns (recrystal lized fromethanol). M p.
205§ 205[%¢ 'O ¢deconpeyandler ] +19. 4 (c = 1, nethanol). 55 Exanple 18 1.24 g

(+) Ci S124 (g40ﬂ'&4-Wﬂh@ﬂy)&\)phamﬂmadwewyv-ﬁ&[(ﬁm(eﬁwﬁiﬁhbzé{h&m B-Gih@drb—stlbe&p:S di hydr
0- 1, ShiazenincisH)- hmqaa:e |swl‘¢ 0 mhef rawbv'dws:!alohdeednd @5 ) ofririetbylamise Fsyd

chI ortr'gém %e mf ng f 3 r; |'§s’;‘%#d éqﬂ pivaethyiene cﬂow? ‘bf o 88
f‘edgiﬁgﬁ Q@gﬁ é t@ﬁzétgﬂ toa' e's Ieedt?* dugji ﬁEFrﬁgh

dr 0pWh6@Xt B@r, Atied At Shed ora‘t&ﬁb vk Bélvene! rBaLPé M&@ '

St i r rabthirgt! is mcrmtilmebmteuraeolfmerewe 7Ingtof {+)Afctser2 - (4 - methoxyphenyl) - 3 - (2 -

chloro - 5 - nitrobenzoyloxy) - 5 - [2 - {dimethylamino)ethyl] - 2,3 - dihydro - 1,5 - benzothlazepin -
65 4(5H) - one are obtained as yellow plates. Yield: 92%. .
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'ﬂ,‘he ‘reaction, the mixture is evaporated to remove solvent. The residue is
extracted with ethyl acetate, and the extract is washed with water, dried
anQ then -evaporated to renove solvent. The crude product thus obtained is

regrystallized from et hanol , wherggyp 28142 8B1(+) - cis - 2 - (4 -
met hoxyphenyl) (2 - chI oro - 5 - nitrobenzoyloxy) - 5 - [2 -
(di net hyl am % 2H rfrq hydro - 1,5 - benzothiazepin - 65 4(5H) -
one are obp f’gj d*gﬁé‘ &' 3l BPes. Yield: 92% 14 EP 0128 462 Bl M p.

169- 170[ err ,O{,g_;:g;,],s,,fsqg,c,/,}gtgr,{e], frof methenoithl orof orn) . Oxal ate: col orl ess
prisnms €recr wap.es+22stidédomm).met hanol ). 5 M p. 223-225 (deconp.).

Terr] +101. l@E"eHO]' 8(le =4, @meﬂjvlfmmww)ornam de). Exanple 19 1.86 g of
f(+) ci s-2- (4- met hoxyphenyl) - 3- hydroxé gfl met hyl am no) et hyl]-2, 3-di hydr
l’O -

0-1, 5- benzo- 1]89 totﬂ ' (ay—gpi h%)_&lﬁhgm (Qitneihgll % h@ﬁth leh%rg 1,5-benzo-
di ssol ved ihﬁze’bﬁu-[ﬁH)—Q e :ﬂﬁﬁﬁ'}l QF&thyBarhing 4r Bissof¥ m]ls 2170f91 yleﬁe chloride, and 1.27 g of 5-
chl or o- 2- nehiareR-6itrebenzovt éhiiavide ere added thaacktie hd migtue i9stirréih @t roonx teonperatuse fetdne hawt. at

‘ roomtenp ﬁ geapiinn, Hp mixtise)is pouxed ipto iqetyater antthenaptr a%ﬁ‘ié‘"‘l‘h%'lﬂ“@"‘? J! hF@{!ﬂa@@

ol
into ice- SSi ?\’/BT ew# u‘?&?ﬂg@ Watﬂrel%‘gve olv;%{fglﬁgg elsc sallze wuhetvasﬁE hed
Wi th ansacslediig (5P .smk m§§ 50 bhioRAL £1 nighgbbnzthiody] USO)

chl ori de sghibéletey] - £3icairyiBe VEb ybenIdstﬁazeph a(saxtaraetetmeww@mscﬁése oﬂld&sﬁr&l‘mve
sol vent, aﬁddtm%em due is crystal lized with ethanol.. 15 2.45 g of (+) -

cis - 2 - tr%Q 4}'};:{%'%00 - (5 - chloro - 2 - nitrobenzoyl oxy) - 5
-[2 - z(;dl i no ) 2,3 di hydro - 1,5 - benzothiazepin -
4(5H) - one as.ef.gs‘ésﬁmyreabaan.mﬂoa%oseb%hess prisms. Vield: 88.1% Mp.

159- 160[ er r ] ®.p.[184+196°€46:0 (c = 1.0, nethanol). 20 Hydr ochl ori de:

colorl ess pr |l<§§f’s*3(4r2é(§t=y1smthla'r'°z’ed fromisopropanol). Mp. 194-196[err]C.

Nefr] #34.2[err] (c = 1, nethanol). 25Example20

Exarrpl e 20 (H) 2?09 o (C*1 -Cig-2- (4 -methoxyphenyl)-3-hydroxy-5-[2-(methylamino)ethyl]-2,3-dihydro-1, 5-benzo-

()-cis-2- (ﬂraiaatnhnsw-akﬂwo 3 ofathll ¥ide are[diksdIVaatinI30 mINGF Bichetty f‘f/‘dﬂn]am e, 3m@h hy gl60- 1
benzo pdnasazmpanbo adnzé theerato. Thé) Grixgp ‘prq)f;;gtr tromﬁeeran?éod;;-gi At tln;n

-_.20 f diepatie %E re '°' g‘fe“ [epRtteitThe etractigivrshied

thorer® R e T R S e TR

re i extracred

reacti on, J;Hﬁmmo?f our e nt (0} ce wat ér an

et hyl acet at ¢2) THdEroduct lyélldiv dil Sobtdind rtipaddgraph\M) istuisastieirin 200khi o gyradin@, dnd@ g of 4-

condenﬁgd nltmhsn@b'ych( oyide is@dded-thereto. The mmtnetlhemy-' hewE ngtemm{;atwe lpyetnighty After She.
. |t

34 et:je%rgs EE l%?%gﬁdéme@ eﬁb d th;:i: tros zedl [:] extract is washed

benzot hi az i’r ’a"° ﬁ 1
phe -3 (40 t fhbbiz
(yel I ow oi ff aiaydib na g -lb@naa&:aawraphsm L)onk Sre@bfafne y w yauoian&huea YieR:MBO I ne,

‘and 0. 9 oY of Mip. 1aﬁ-t—13&5°@nzoyl chloride is added thereto. The m xture is
stirred atFWéﬂﬁQte rature overni After the 35 reaction, the m xture

i s poured |n ° Fecé‘ﬁff"'l’?ﬁ’eff?"g%'f‘%ﬁ?f’ed with ethyl acetate. The extract

i's washed wi ty al &fculaﬁ&#o?dzalﬁ‘ﬂdo&é]ﬁﬂm@?'&ﬂftﬂﬁﬁ-ﬂo Thes.668Sh AR, | 9, 6BhY S, Bbdsh Zed
with isopropa® wher eby 1,3 () - ci s - -C, bdl3s: H;Gs;dzDle.rBtsenyS )483%3 -
((16- nl‘frobenzoyl oxy) - 5 - [2 - (N - rreth - N - et hyl am no) et hyII -

| hydro gn( th£ ze 93" dmx @ IIa)l tne I5' enzloow
needl es. ELeém— n hﬁ 'de diss of d#’l&f f de%‘
(recr yst al dta?sadm cwsm dOThelrSiQmaeaél{tm@& LtGoorAwpxﬁtuse 10Rh RdUrshRsH tfeor
[err]: fe8cti6h Thel-rhlxﬁreWonuMd uﬁio @2-waer arld. tip%xtrded mdth ethyl acetate. The extract is washed
C, b58. 36 \Mth watgrpdried anGttge congensgd,gWmreby] Gt) Ercis pl42-1methoxyphenyl) - 3 - hydroxy -5 -
: : - (N - methyl - N - n - propylamino)ethyl] - 2,3 - dihydro - 1,6 - benzothiazepin - 4(5H) - one is
obtamed as a colorless onl . _
{2) The product {colorless oil) obtained in paragraph (1) is dissolved in 20 mi of pyridine, and 0.84 g of
55 4-nitrobenzoyl chloride are added thereto. The mixture is stirred at room temperature overnight. After the
reaction, the mixture is poured into ice-water and then extracted with ethyl acetate. The extract is washed
with water, dried and then condensed. The residue is crystallized with isopropanol, whereby 1.25 g of (£) -
cis -2 - (4 - methoxyphenyl) - 3 - {4 - nitrobenzoyloxy) -5 - [2 - (N - methyl - N - n - propylamino)-
ethyl] - 2,3 - dihydro - 1,5 - benzothiazepin - 4{5H) - one are obtained as pale yellow needles.
6o M.P. 116—118°C.
Fumarate:
colorless needles (recrystallized from methanol).
M.p. 168.5—170°C.
- Analysis calculated for CpoH3iN30eS-C4H.0,4-3H,0: C, 59.00; H, 5.35; N, 6.26; S, 4.77%;
65 Found: C.59.18; H,5.71; N,6.35; S, 4.89%.
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(1y 2'0 g of
()-cis-2-(4-met hoxyphenyl) - 3- hydr oxy-5-[2- (et hyl am no) et hyl ] - 2, 3-di hydro--

, 5-leenzo- thiazepin-4(5H) - one and 1 0 g of n-propyl iodide are di ssol ved in
25 il of dinethylformam de, g Jzt § potassium carbonate are added i
thereto. The m xture is Stl roomterrperature for 4 hours. After the:
50 reaction, the mxture is pOLBxsdpleMO | ce-water and then extracted vmth
et hyl 0 @1of (-cis* ‘Fﬁ‘emetkt”rvabqnvﬁ)'é hw&w&dZwlthlaymm@qthvllc%wdmbﬁ-quﬂh@eﬂdens ed

~4{5H)- dj d 5 b
Wher% reli i G0 o e F‘o" Ms%h cto S"QV' iy ?’ﬁésigd Sk - (N
= rh}ﬂ then xt'racﬂed with! fﬁ&i& Q is wa W|th dJ éva foh' azeD' n-
- 4(rbibve-sowért. The rééhhﬁisﬁ@éalﬁfed&vnﬁ@ nﬁitht@&ﬁls&bropanélz hd FE ariUl,QﬂlUn@ v ( C@l:\or | ess ¢

oi | )izbbtiai- @ed4 i-rm 3( -1 -ingrotlersybdybelS i- (R 2ddiethylagdnofeshvll di2de; diand 0. 84i-
g oth ‘1 Qiﬁ“é?'gé’ﬁ&'ﬂyl‘“ hre’r"iﬁﬂ%“é?'@e"a?dd@l?“ﬂ%‘i"ﬁ% BieldT#%.m xture is stirred
Te overnight. After the reaction, the mxture is poured §
Into Ie&orwes%a:w@kcﬁﬁeﬂz@x&w&&&re/w,ftnkbneahmhd A6STbAY BrherlNe extract iIs washed
wi t h wekpgento-dnsced and t hen condensed. The residue is crystallized with
|sopr og%;ngﬁls ,calgitietecbioy CaH %06 - §1.HOMCHQH-H.0: @, 58.964 H, 58bt Mok h§n% 6- 3 - (4
sNi tr6W8AZoyloxy) - 5 - [2 - (N - nethyl &37% {578 Hp§ %ethyl] -
2 3 - dihydro - 1,5 - benzot hi azeghgie 23 4(5H) - one are obtained as pale
eI | ow! ﬁ%eﬂjl ofs (+B@s -2- (4-metMXtheM)€3riwdfp -@E2r( l@hvlﬁumhemvléﬂl&dmdw f&benzpeed| es

(r ecpipep k af"r 'n&rmbphpyricie and -ojtrpsprzeyi ghigrideiqaddided f or
L L L T b
5ct| wa d \ﬁlt ter&lne&a pola"_ted tor 6&%&? @Jmlnﬁedzz 1.0 9

of by silica gel chromatography (solvent, chloroform methanol = 40 1), whereby 1.80 g of(+) -cis -2 -(4 -

() - dneshoxy Mﬂ\rﬂetih - Bitiehenzepiaxy - d#@th Wyminrietit e 2Ry ghygro3- di hydr o-
- LSt g" - ano 96‘?@"?"5"3&"5' ‘U' m of pyridine, and 0.51.
9 Ofpydid 3,{& enzoy oride is added thereto The mixture is stirred at

into tm&ﬁéﬁ'&”&“ﬁ“{’E‘“‘“‘“"E°“‘“’?"°3‘ Wth ethyl acetate. The extract is
into i 6. an en extracted w et hyl acetate. e extract is
wgshed Bt ti2daicet 0-9%imel@"dhd then evaporated to renove solvent. The residue
i's crystallized with a m xture cg”h?i?‘{opanol and net hanol, whereby 1.1 g

of () 1s8i J-cid-Z{a-mdihdim% Wroky-5- 4mino)@inlil-D D8RRI 8B¥nzo- S - [2
(dh.e;sbmhq;ﬁﬁya‘g ‘ﬁa.Ted id s%f?fct?yﬁdnhydg [eff::ﬁ:;&:ﬁ 1|g%)bg:2\'£t@hr£ﬁmb%nzzl4( 5H) -

one chlogdegp ml ‘PfGUOQEP" dd ddded torthe ddletion, a\i‘# F!‘led"x@'@ stikidat rogm femipefati@¢for 41)

r—’umi}o pAfter eoﬁaF%'g dT'\er*’GH?%fs m'm g alkpfize noI and
ek i’:.{’égﬁﬁ;’; gfil. R e e

9‘5rm Heth51 ,wﬁer go( Bayd dmethoxyphenyl) -3 - (4 -chioro -2 - nitro-
C, Bﬂnz?)@pxwi vzz (d‘#thwfﬂnﬁ&)etﬁ'll -52.@7%hv§’d® Exan’pde&oﬂﬁ‘azépuﬁ?: 4(5¢) - ohe are
(‘-°r) -qbt QV?#'EWW&XW‘P}(%%) 3- hydr oxy- 5- [ 2- (di et hyl ani no) et hyl ] - 2, 3-di hydro
ﬂgj 3“PHFa:z°e5§1'ﬁetﬂi"3Pi) one are dissolved in 8 m of pyridine, and 1.0
g of @nw WM (JreRRIEE Ybm G HhiQledR einit 286i5lE Bnd iBSphélyLethehN® M xture is

sti rreduﬂhzu’-aomterrperature for 18 hours. After the reaction, the mxture
i“¢ poufadi] +2@9° (¢ At1§6. roehamal).er . The aqueous mxture is alkalized with sodi um
bﬁ:ér bonate and then extract ed i th e% ,acetate. The extract is washed

_W'th 665 g 6f ‘i‘a@.@rﬂ@rﬁ&%&%@& ?LB% 18.85'6f [U)-cis- LREmbth i§-pu“fied
aiym?z@z?gges g5 1 S EBzOGRAPAG 500 C5H2g © PRk &%hﬁ szﬁ#g hdirdel)
\R,Plertwapcrﬁor&e agd W0 nfl o} acetooe. The mactufe 4eﬂuxenmmh0 qnhgameh)ght ABter thé ﬂeaetuoo,hl oro - 4

- Ith?@%@ﬁz% "62;? d undg‘;e:; ELdp-r $idyeii 1im1xtl.%e g?’;}"@ﬁﬂ%‘@lg‘? 1,5 -
oen B e o e e A S R o 2o
l met

[err etH' 3)eth¥
(6pr aeh{othiaaémd - iusn)m mﬁmmramdndebdamre)eby Mnﬁme [baEz{serlgd1£Y|e[desr4 +42 4 ( c =
0. 96, rwENEAIBHIY (c S@-13, methanol).

(2} A solution of 0.88 g of 2-chioro-4-nitrobenzoyl chloride in 3 mi of methylene chloride is dropwise
added at room temperature to a mixture off 1.41 g of {+)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-{2-(N-
methyl-N-ethylaminojethyil]-2,3-dihydro-1,5-benzothiazepin-4{5H)-one hydrochloride, 15 ml of methylene

60  chloride and 1 mi of triethylamine. The mixture is stirred for one hour. After the reaction, the mixture is
evaporated to remove solvent. The residue is extracted with ethyl acetate, and the extract is washed with
water, dried and then evaporated to remove solvent. The oil thus obtained is converted to its oxalate and
then recrystallized from ethanol. 1.83 g of (+)-cis-2-(4-methoxyphenyl}-3-(2-chloro-4-nitrobenzoyloxy)-5-{2-
{N-methyl-N-ethylamino)ethyl]-2,3-dihydro-1,5- benzoth|azepm -4(5H)-one oxalate are thereby obtained as

65 colorless needles. Yield: 83.5%.
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'Etx'arrp'l e 24 1.53 g of

(+) - ci s- 2- (4- met hoxyphenyl ) - 3- hydr oxy-5-[ 2- (di et hyl am no) et hyl | - 2, 3-di hydro
-1,5-benzo- thiazopin-4(5H)-one are dissolved in 8 m of pyridine. A
solypion of 1. 50 g of 4-chloro-2-gptodq2edég/Bthloride in 2 m of

chl oroform| E%g to the sol ution, and the mxture is stirred at room

t enperature he reaction, the mxture is poured
into ice-wat er ueous Wﬂ'%ﬁ‘rede? s al kalized with sodi um bi carbonate
and then extracted W|th et hyl acet at e.exdhige @kt ract i s washed with water,
dried add ev#po tuaoredf Q&B grtﬁmlerosaatnmnt\zovl“ﬁhlerldeels i3duief methyleng ¢hieide b;ﬂdged tocﬁa
gel chr Ona?% beg zep Zdﬁ @gyplp?! I1 -h‘fﬁ!’#)ﬂ%ﬂ Y met‘ hYl +) r lamlne
jof (+) - Iﬁmaxt el %‘3 mE ple &f‘ produ converted
benzoyl oxy; ltswalate trren IYdd gof{2) cis - &hoxy Ayly -3 - (4 -
benzot hicazaira - 2 Afibbde nzoymm -8 e [40(N Obrieatynedl asthglangiebletbyl] 0i2)3. - dfhytdrd 183%
[err] +13. @pmﬂv zegip, - 4(5H) S@ne On!!!thawdlleyebvlqytatﬂedz#ﬁ qglorieks prigses. XieldeB§-4%v powder
(precipitat e% @ﬁoﬁt(‘;%ﬁ%% lofrme‘t‘?éél acetate and isopropyl ether). Mp:
120- 125. 45 eI Ti™e = 1. 06, methanol). Exanple 25 (1) 5.05
g of potsassium carbonate are added to gdafpixpire of 10.0 g of

(+)-cis-2-( 441r)r§.D$’|gm siyin carBenate are added to a mixture of 10.0 g of (+)-cis-2-{4-methoxyphenyl)-3-
_hydr oxy- 2 hydyg iy o- -@gﬁg@[agﬁp -ﬂnq4 .ob‘ﬁg\l mg;h\g-y r@pylammo)ethyl chioride
200 R A S b oy S e
acet oneo 3 ShJ 2 U(Njeﬁwet% 'N LY pk ﬁErHi'nQ)b{hyl geEllh J}S 15 -

reaction, Eehﬁ:thﬁzﬁﬁuUFQ(SH)S mradsané? dbtsihed as &deic wididpgossure. The residue is
di ssol ved Hvdraghipridet ure of ethyl acetate and water. The ethyl acetate |ayer
|s col | ect ed“’hﬂﬁ '?. °'PF?é‘ﬁ”é’\'fh'ﬁ?ﬁ"%ﬂVEﬁ“°c’b remove sol vent. The residue is

c ertzgd to 5% RN Phistngnd then recrystallized fromisopropanol.
12.28 g o Asolﬁﬂlcﬁl of 0.88 g of( 2khiord EAitAebENIRIRRNKHAe in 3Pl of AANIENS Yhioride is added to a( N
- net hyl -mkture af 1139 b ahi+ios-2-{4apéthoxyptidna)-3-hydrdxy-Eh{ 2(N-methyl N-n-sgpylardnvratitviii2@zepi n
- 4(5H) *tvﬁe- v@tﬁzwwémane 1p mép h\t‘ﬁﬂﬁa't'?fé’a apa; 0.5 mf erﬂlwé'w Etm;“mure

R R G G

dr opwi se aéildﬁd ‘B$7 dﬁﬂm-'ﬁzﬁnpe-r(ﬁhﬂétﬁo;&/ﬂweaylma(tur-&hlﬁfof dsrﬁtiobgnzef'loxv) 5 [2 (N -

(+) -cis-2- eth\rlreti\hon d-rm(ydlﬁyc[rg (108 - benzothiazepin - 4(5H) - one oxalate are
et hyl -, "FSSZ’"S'I'EHYF%PBWE 5- benzot hi azepi n- 4(5H) - one
hydroch ori d t;@p‘gmﬁg, chloride and 1 m of triethyl am ne.

:The m xture |s stlrred t'or one hour. After the reaction, the mxture is
“evaporated to renove sol vent. The r esiEganpié 28 extract ed W|th ethyl acetate,
‘and the ext réc,ﬂP'uF'@ﬂ Qtepsﬁﬁ cPf ich 'nfov?a!t"eﬁrbem&v'l@l?"%? ﬁw@vaah'e@net'aaﬂeéﬁe
sol vent® &i%b mitgu . ﬁ S R S L i e "
- -one, ylamine. The mixture
recrystal |.M a‘?ieﬁ%‘d?tﬂ rasge ample 27-(2). The crude product is converted to its oxalate
(+) - Ci - 2-dnd tHERrdtapsisiRRITioh) stisambi21.28d (9} 4cifp-|4-AdRIXFHEhE X\B) - (@--[cRloro - 2 - nitro-
(N net h I Wn@tvlh)ﬂ)am 11d) €N hyleihy2; 18- di ‘pyehyminofetiyd n 23t Idivdepi 115 4 békfthiesepin -
-oxal até arisH) @F%ﬂ thwe@%%ase@w&sq Rlates. Xielde|FL%%- i el d: 83 5% 16
128 462 econp.). [err] +53.2 (c =1,
d| met hyl form!t I?Jr']ngnﬁg A solution of 0.88 g of

4-chloro-2-nit robenzoyl chI or| de i n 3 Erdm@é 2aet hyl ene chlori-de is added to
‘a m xt §¢ e f (11 301 ggofpf +)-cis-2-{4-methoxyphenyl)-3-hydroxy-2,3-dihydro-1 5-benzoth|azepm-4(5H)-one and

[(+)-ci > 2 tﬂ&ggggﬂmy’g i % gg&f drgchfosid Nsage'f% F'w\?- festﬁ;i;a; s ?f
3 di - isxl‘g.ln e&? My }lrbeauz ssgﬂgean xe @vedji at@iﬁﬁbﬁ n,
chl ori de arm.d eti:ynatetaé uatdr isetubyt &) dlidtand the ﬁie\ﬁbdﬁ'ﬁtﬂdﬁrérﬁovb sdhadn€ 83 g Bf (-Pés- $-ﬂ&FFﬁeth-
manner 5&s qzkmtenvl)lfﬂetwdronv Eiea(mpteelv!t'wn@lb)qpvmh&dmvdrde,spamdm@zeplrm(%tbﬂmarteeuerehy

.I Z,S- Oxa![ ﬂ't@‘ﬁg ;reg3g obt s ain pizge}ng{i?ta diss ve% | g é %1749 gds-m _
( me Rﬁén dde reto stl ours. After
(N - met hyr actiontite Rk .aaa it el dater. T%e re‘mp Ilect fﬂtr Bh ZHet bﬁmpl n
- 4(5H)o - dEne2oxal-ahehadyghehyier ebyt4obmua¢beaﬁylasy)ccﬁ or[?. esdmghylstiso)prépwl d2.3 -
EX 4% piihvx!m8 128 Obegr *d@emt mp4 H) @prs]obtmsd & ppwder. memg@tm dtfrtihml?taﬂgz is 15
u a "

anpl e ZP ((tue% ?ydgéé Iorgm%gg :‘éégb‘?aﬁef?z?% hs)a%!:g&Zt Q4 mwf xv@?:gnjvm fO. 0
g of (+)- robée et Tamino)propyl] - 2,3 - dlhydro - 1 ,5 - benzothiazepin - 4(5H) -
nydr oxyss 2, o%eceh, w.roesualar&tmsa;est h&¥ZR[Ye o%d}r 9ieR; 75%.57 g of
2- (N- met hyl - N- n- propyl ami no) et hyl chl ori de

17




" hydr'ochl oride and 100 m of acetone. The mixture is refluxed under stirrif
overnight. After the reaction, the mxture is treated in the same manner as
described in Exanple 25-(1). 12 3g of (+) - cis - 2 - (4 - 20
rraU;roxyphenyI) - 3 - hydro ?28[‘6 gN - methyl - N- n -

propylam no)ethyll - 2,3 - ro - % E - benzothi azepin - 4(5H) - one are
t her ebyM bT cn‘gg ﬁg’éﬂﬁ“&"i’tﬁd ff?"el'sapmeﬂ%he'l)-lydrochl oride: white powder

(preci d‘fa[sﬁ d rsopropyl et her). Mp 93-100.5C. 25 [err]
+110 23[err] (c = 1.0, rrethanol) ﬁ(\% solution of 0.88 g of '

2-chl °r<ﬁ1 bk ﬁgﬁm%rémo%%wu 2 e TR 25 o 4% defcaddled tO

a m ghiak H) n d8lved in 250 ml of drchloromethane A solution of 42.6 g of boron tribromide in ;
(+) - 25080 af-cljoﬁlofﬁhﬁdmyﬁ dpwisy a&ehry;drrmmu&r t 25¢°0\Forrest rhivilited\T - rpiktD (2\1$ stiFfedn 0) et hyI _-
- 2 3atdgom th ehrvue f@2heyrs-A¥teri theregst urg js@lkalized bvladohﬁgm uesaturated or i de

d Pdu Pef#we bﬁ‘P rceThes°’ fr'cr ) fof
A el oot her,ﬁ“:?"s%gf& S fg, FE E‘% R gfﬂimc’_

30 Tiard €85 dU&rzbtﬁraﬁiSﬁrrm as&aratr @reedﬁe@ 1e%t fact i s washed
wi th waM.eno-ér28€d and t hen evapor at ed to renove solvent. The brown oil (2

dj thu?ﬁlﬁbﬂ&ﬂﬁ’é@l ild. wethenst ed to its oxalate and then recrystallized from

hi '
_et 2?‘??@5!0 ésS n e%les (reéw%alllze{gomfﬂanol) (4 - methoxyphenyl) - 3 - (2 -chloro - 4

decom thyl - N- n - propylamno)ethyll - 2,3
- y@h139+—14§.4°5c=1 .emerthr azepin - 4(5H) - one oxal ate are thereby obtained
ae coI G reswmi e@‘ﬂegof\(ﬂ-erds - 8 7(45Mydr@%yphenyl) -§1- ver:6'4-516[5C(n§rdebmrpnc))- [err]

i %‘ﬁ""" T B
¥ d m Stir ¢

_4 e e e LA S A PR e o
e&f.:re ls dissolved in ethyl acetate, and the solution is washed with an agueous !
-masuan(oérbmhwmphemy wated - doyddssivély: Dhen2the SolEdrhig|dribl Bnddévapythtadiitd10) et hyI]

-2, 3'9@9‘16 replveqs- 1THS- b‘esmyst lis apusifiech - by aoge, cn@"mogef’hvrre(lsmﬂnenehleﬂqr oride !

SQS"%‘: E Lol oy ‘tﬁc’f@%ﬂ?ﬁ'ﬁ?‘;ﬁ“’ﬁ Ao e R e el

and theaomeesﬁaéare@lrédrﬁed.zédrfmm £ i@ bt acdtorfeBan@ nidkhalnat).
ci s-2- rrmx hen - .- (4 - chloro - 2: nrtro- benzoyl oxy) - 5 - [21;2

- (N - A '“-eth Ia no) et h ,3 - dihydro - 1,5 - ;
benzot ANy “f""m In c&'ﬁ‘ '¥ se ther eby obtai ned as col orless -
B4 at es goufige! d: c %H gj N2 d@ gg‘%) [err] +49.60 (c = 1,

di met hyl f or mam de) Exarrp e 29 5 (1) 1 g of

(+)-ciNgs mqfdtl-hosc e@fl) dt@ 52—(®mdthh dmb@vﬂﬂb@ﬂnﬂmhﬁm t N- 4( 5H)

oo rrrrrre:rrrrrrr i e

e rdﬁeﬂ and éﬂnﬁﬁddécﬁto |d$yn5§; 65U YeSre ¢ siHNize d HASH® Bth&riol thr’agv d &(+1
reaodis on ;- (4t -rmclxvphbwl)e-a s(%—oﬁtchrha&eﬂoxyhder [2r e(dlnmﬂdlapﬂr@mhynezsa-mﬂwuhe- resr due
is m%sbqwmazleﬁneﬂrwr arscare phtaipgsths\talodgss naedles.ofididi[78%cet at e | ayer is

z)(ll ec%%‘?%ﬁzg?_a‘rbg’g%n%%rm\{aporat ed to renove solvent. 3.3 g of

. ypﬁew ,)esgngy.gg Reeyystatibed o SRIABY. am no) propyl | -2, 3-di hydro- 1, 5- benzot hi az
epi n- 4¢bhsemeo.ence thereby obtained as an oil. (2) The oil (3.3 g) obtained

in par &g&“a‘ﬂﬁ5("1‘) 1.8, diregiifgumieriide)- 15 i of pyridine, and 1.74 g of 4-nitro-
nzoyl chloride are added ther Omold 3¢ M xture is stirred at room ._
t enper iy e dr O+ RobdRiMlethoxfihb il ErokEa R kiRRthyibMofinyA-bB Al GroABlbere- i Nto |
| Ce-thiatepin-4(SHlienepare dispolvdedlin 20 a1l @f erlytread Bahzdpy, dnidl 1t hAabf teiethylavhies &addédt) - 60
cis thergto..A $ajution ofq.42axaf Bibingpet4ynitrobgnzoyi(chloridenn £ md bany 1’16)@9 zene |§adde ® - _
ffﬁll ?ﬁlrﬂsgsﬁf sald |x§1re is 11 d’$ fpom d& ;gratursé“ react - one
xtu is_was ugg hed anél cog sed t nﬂne;s The rest ue rs re zed f% d b
Fl) - 00 xR SE L (3 TikRoro T gﬁ,&ﬁ led by
sr I lraarcg.abmﬂhﬁ.ear&mgr 29 Mrh(rdi’@ -\ BNibendothiaaépit oarm)rreh ara.aeiamed lelyesnd t hen
trearteedearmeld &l%n xture of hydrogen chloride, ether and isopropyl ether. :
3#'%‘: IS - - methoxyphenyl) -.3 - (4 - nitrobenzoyl oxy) -
|_éxisl["il"(‘“ l‘%yl’ﬁ?n"HBTfﬂ"Bbyll - 2,3 - dihydro - 1,5 - benzothiazepin - .
4(5 co,gi,@ss pégg,egygm{;méarfroqree@gng, ther eby obtained as yell ow powder. Yield:
75% 1fap. 17ER79828462 Bl M p. >60[)err] C (deconp.) (precipitated from
isopr ojnld’ +@6.2& 19 = 1 NafimethyifoeRami@36 (Merr]). 5
Exanpl e 30
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'(i1) 12:8 g of

(#) -cis-2-(4-nmet hoxyphenyl ) - 3- hydr oxy- 5-[ 2- (di net hyl am no) et hyl | - 2, 3-di hydr
0- 1,5-benzo- thiazepin-4(5H)-one are dissolved in 250 m of :

di ghl oronet hane. A solution of 42.6 g of boron tribromde in 250 m of

di chl oronet hane i s dropw se added i,oot{ﬁ aghuhl.'on at -50[err]C for 15
mnutes. The mxture is stirred room errperature for 2 hours. After t he
reaction, the m xture is alkali a ueous sat urat

soirum' oy i ol ,,.rﬁr? b e A

sol vent s Tb.m di'r&ﬁub.d'lh@rri)&uré 18 6tiryea tatrbbrh Toath eianvefn nmﬁemmdmr@baehédim& v@tébfdnéd")
cis - 2 an tﬂsnco ¢e p:es@retold de@xT e resigue is |§solved in acetone, and 80 mg of

[ di met hyl a 6(?%‘1 apdedt rgo Tha mlxt we t tand tpp are golke dby
:)ne are obfd %g 193?’? 'ﬁﬁ?gﬁg M °'° 5 f‘%g‘n{ 15
[err] +,],64a b{a;;,ea:asloo ,|eg§e, droc Iorrde or e S ne

(recrystal | i 2eg. eo.omethanol ). Mp. 196-197[err]C (dec_orrp ). [err]

+143. 4[ err] (b1§E+10®°(cweﬂiw)ethaQ®) (2) To a mxture of 10g of (+) -cis
- 2 - (4 - hydroxyphenyl) - 3 - hydroxé;‘ %f [2 - (dinmethylam no)- ethyl]
- 2,3 -150i hyd§\0391 4 ot +)-BER4OLGhEGMIb)-3-h 3ih9d5-1,5bersBinfhaddin-GEH RO drd M
hydrl de, 5d|35%l3§dﬁ5%dﬂ6¥ﬂ)%'&nﬁldhd m&%a%mﬂhadu uaﬁzogra: ﬁlie%add&%&&’@bédrh@;r%an
‘ar e added dengﬂndeﬁmcb iTid ind umssmwude'oem@berrpe@turewe ht. Theemixiuxe isl p@iredsinto ice-
stirred at WP a&teem} Y' agetale ([P extragt isgyashqgan g}aﬁ%t"i‘lﬂfﬁch@'ﬁéc'ﬁ"ﬁwﬁ*@ i s
condensgd it mr feBsfe %11 SO B T T e
acet ate, a ro‘i&l-h”-hi%bén&y SiiazBSth arémumrﬁ@ el as
sol ution amdalwaéuew,po@ummaalsmly Then the solution is dried and

evapor at ed tdﬂlﬁ"e"nﬁ\ﬁé lesdi03cohtoroforme  residue is purified by silica gel

?E; Ormtcfgr ap @ﬂ@?ﬁg@gﬁ {g (?ﬂﬁ'rg‘ 9‘3%3&3 @?H‘E’g ]/)zfrz%"g"zﬁz-g]gi( o 10989

net hyl am noT améay rhve): 483, (R*); agdliky)fiaed (basdpdak): benzot hiazepin - 4(5H) - one are
obt ai ned as d2 9% rhg oY+ kdis2-{4-Adthoxipenyl) SH2- ciﬂorde-mtriéaenzovloxv) dilmdree S banemtisihe s

(recry 3 a al Prgtﬁgém;@m essgvee'uﬂ%mbquzegmem d 630n h% @ﬁf%mé r;%? q%mmui%@e)c
[ er r] oo™ in Eé g? g g% r is r
58. 61, H. ugéztre 5@{ xﬁ%@l ; GE water Th qugcetate so tlogé Egyd

'H, 6.53; Mntﬁaviﬁbrat & unfe? didudel pregsuPfo f¥entnTheQbsidue is dissolved in ethanol under
[(+) - Ci S- 2- liehtieg, h@(@‘p Wb )S-aBOWP}'dql ml}d- 5”/5@“ ‘thfﬁmﬂh'p# argicois¥ted h\yilltfat@ﬂ QHddﬁ?idr o}

-1, 5- béh w“‘!’?ﬂ" 5 "R~ 4gfnit ek - 5 _
bensene, af ,g;';evr P o St 450, T e e o i vllow

4- nrtrobenzoy\hpq {gscdzt are gradually added to the m xture under stirring,

‘and sai d 40 [algh-smznrec#sos.tchlbroeﬂmat roomtenperature for 0.5 hour. After

't he rea%tl&mafqﬂhe mxture is washed with water, dried and then condensed to
tdryness. The ¥ F‘g@' ecryst l1ized from et hanol whereby 1.04 g of (+)

- cis - 2 - ({‘H R ‘)’(“6ﬁeﬁt¥ f:313 - (4 - nrtrobenzoyloxy) -5-12 -

-(di et hyl am nol ethyl | - 2,3 - di hydro examhpid34 benzot hi azepin - 4(5H) - one
‘are’ ob#ai ned mmagﬂor ¢|e%-§-mﬁe|mdvmsnvl)Wébfdorﬂ&%obmz on&HZJS GhykdP |, Sbenpathiazgpin-

Jerr] +19. ﬂ re (ESSOIVQPI ruﬁ och qéassn r[bp%?avgﬁgi f2(N
(recrystalﬂ‘ ﬂe%‘ft S .l\?l”if L.%‘P’? it b by doie

1.08, di ”EE ot &he thwater The ethyi acetate solutlon rs
(+)-cise2- éribdauh@xgppheauyjn)!er&eduyetr m(gsudé-t{: 2en(<1§he rmv I1a0nng O @kdiig |abid And 16l ptir 0
-1, 5- benzoefh?’vﬂqtljﬁ%ta aqsied to4) S?d@n@da‘h?;tﬁg%'eh?ﬂ&?t g’fla"wut'aﬂﬁ ar'wf?olutlon is
benzene, agligyied Wy %Qf:fs ;f}ﬁ?‘%fj’(‘f T@ _ﬁﬂ%eth‘p’ é
of 2-chi or gy 193 L& ar.szé’srn ) néar %Qseneb&esa oG
to 55 55he91mxture un er strrrrng, and said mxture Is stirred room

| enper at ure f\op. 198-52006%r (decAinbbr t he reaction, the mixture is vvashed W th
pat er, dried [@Ad-BRderddadimethiopnenide). The residue is recrystallized from
et hanol whereby 0.94 g of (+) - cis Exgm 64 et hoxyphenyl) - 3 - (2 -
chlorog 4 - (f)i $.61408NLOWsPLY Inethorypherlyi-3-hy aiy[ﬁfg-cthm SLheIth¥kpine-4(8H)Dne are
di hydro - disdoived ine0 70 b yeidiop laid 2.3vY & Michleroertitrabenzoyi tohibiiiaChreamid fxbih eretp ath e Vve-

need| es. Yé¢aoling ang $tiggings Qhe mlxtureM; gurreg@goqm mgeq*a}l.@ overnight. The mixture is poured into ice-
' water, and the aqueous mixture is extracted with ethyl acatate. The extract is washed with 10% hydro-
chloric acid and water, dried and then evaporated under reduced pressure to remove solvent. The residue

65 is purified by silica gel chromatography {chloroform:methanol = 100:1), whereby 3.68gof(—) -cis -2 -




(recrystalllzed from ethanol) M p. 177-179. 5[err]C 65 [err]
+45,.20[err] (c = 1.0, dinmethylformam de). 18 EP 0128 462 Bl Exanpl e 32
0.%+m of triethylanmine is added to a solution of 430 ng of (+

) - Ci s- 2- (4- et hoxyphenyl ) - 3- hydr oxy- 5-[ 2-

(N-net hyl - N- et hyl ami no) et hyEP % f2élia @?d g 1, 5- benzot hi azepi n- 4(5H) - one
hydrochl oride in 10 m of nethyl ene chloride, and 270 ng of

4- chidor @B‘BO’WPhqﬂd‘beﬁz |- bleroor B denitegbenzavieydl - et dibysraind&r- Heprothiasesin ng 5
and §F| aﬁ“ﬁggﬁﬁﬁé‘of’gﬁ( ﬁo‘?‘ lefs pavtdps Y8l &% oom t enper ature overnight. The
mxturqﬂﬁ&cny\@,e,he.cgguh 5V\f£§§r1605dr| ed and then condensed under reduced
prsess UrnMR (DA \BOESRs, 31528 (8 AHALL 7H2, 5Bit RS, V etrHE)6.506-8100 46,1 11 868 %tosty  Of :
oxal i®. aci d are added t her et o. The mxture is allowed to stand Crystalline’

283,[b s ¥
f)r eci p'%%“ 4-rrc|!e!tal:£)d 3?)?3? n.t?ndnzgijw %g&g@ 5 S;_h 5 C S i 2
pm in 156 lo e, of 2-
noleth cmoaa W) dPGEh BAE D edth feGrefluxdd for 7 hBGO A Iazepl n
- 4 Stirfing: Afiérahereadtiab,cxhd Mixdure isClvaprateiunasr rediced bessarente ecth@e .solvere Bibyl 61%

M p ackBE: i5addeg focthe fesidud, end the midurel§ washed with vaternThi ety layetatEsalition és dzigd 15

d under reduce pressure to remove solvent. The resrdue is punf‘ ied by silica gel chromato-

(- FE T R e R e I CER
one ghe 4HP S Bhe/f6l obthin ®w dily e 1%, and _:
2-chl oeralétenltrobenzoyI chI oride are added thereto under ice- cooling and

stirri rtgle Zl’ﬁfsg%%ﬂigpem)s t| rred at roomtenperature overnight. The mi xt urd
I 5 pour e and thg gacted with ethyl acetate. The

ext r aclgzd Mg ¥aS sk wntJ@ho&%hm@r&era&erslrmmas&zdwansﬂz,maat}ﬁrm-1,db&redhafyamt hen
\Vapdsmtoeei atantibasivedaiol 2¢ edl opice®nelra6d B2 g PDpaassiom\mitonatd brel 410 Snglefe2-(Ns
e i o en et 7 i) -
180 %l ﬂeta € is d ed t es| uees:‘ g?dr ‘r.{:rg is WH# jﬁﬁ mat r%ﬁesfeth l?:etate%}%s Ei]l oro - 4
obt aursor gé SR "%uﬁaﬁﬁﬁa%kmm : '1'&&3 tOhéfQ%%gar AoV y ekl ((:\('?f Ogeogr I
agde e ure I t o] a utio S 1 s — ]
chl osliowved wjstang. W]alllnemﬂpntaﬂeﬂ@ cole619& by fliB4tOn aikbdried, whetdhR1.0683DFIB) - @s - 3. 79 s,_

3 2 5 (g meth oxwppny 7D Hﬁ oros, n rabeng_qqloxg) 572 -me yl- ot yl

8'5'42?0@;5? <Hik gD Ee"(‘ﬁ?' ,,.,,4;@?& lg?'}f’f"%“éﬁa’f airpipsd 5oy o Qgﬁ% (2) 97<
(0] — 0

?g) Ci sﬂ%ﬂ1{gh-gg(€h=axyphmagdl)) 3-(2-chl oro-4-nitrobenzoyl oxy) -2, 3-di hydro-1, 5-

L s

1'4

bl 5

benzoth| aze- pin- -one are cﬁxs-sdb@w in 15 rr1 of acetone and 690 of
pt ag ’ggﬁ?g Ty ' KZ -metiyl-N gy, VU@ﬁ’r ori de
oA e FU PO oy ’E"‘? 3133 S' nder
St i rthé Pegctioff the imiktive ig’ piaedd IS, rc wdter [Bhd tHah Qxtrated \Wih Qkryl tatén ﬁé’e

pr esm;hei with waterpdried smd lvmvaptﬂtéxytb raawe adleent. Thadlieas db@airiel & disssivadie 70 and t he

%?:"feﬁc hworwov\/a rc°°'q"n éﬂﬂenlw%?ﬁ?’ab\eroapebrsmiqstamn a¢v¢ard am;d ttan d
evap

QI/SS@JM& eEsuE‘et ﬁ Eﬁ?ﬁ'} QLo 5% %I;g hZ ﬂ st and.

e o143 iyt

was
! -(?Lh 5t %LH et:g I ‘
Cr ysz,aadinhvdrm ;}bmmpazfeanheesHaére rﬁ/odobueeidadrdxyerfaw dutameuon and drie wher eby -
50 WE;‘ by prS is perified by peutralfzibg it withtah @ayepiRcy botassiuBr carbp@ate schibo B ther) -

ran

nitr hefiap\base igto its fumaratg. i et hy| ani no)ethyl] - 2,3 - dihydro - 1,5 -
benzo ‘r,,@,;egp;,ggd@s 4;@;03,,,zedqge1 RAbfarRht ai ned as paI e yel | ow needl es. Yi el d:
73% MMx. 18631610 Fddadrib : errri;5 +72.94 (¢ = 1.02, chloroform. 40

Banmar afadd’ %W(cﬂw"@miﬂafwfﬂ@‘ ‘Bkr] +36. 600 (c = 1.0, methanol). Exanpl e
34 970A ys@fcalculated for CygHasN30,S - C.H404 iH,0: C,56.95; H,4.78; N, 6.64; S,5.07%:

(-) - ci B9 4- net hoxypehnyl ) - 3- ( 2- chl or%®7%i Hrdflen¥diA6oxS 1-99%3- di hydr o- 1, 5-
benzgdilas azepi n- 4(5H)-one are dissolved in 20 mM of acetone, and 690 ng of;

pet assi um car bonate and 410 ng of 2-(N
- 1. A compound of the formula I:

_ RY

60 _ S NO (1) ‘
. N R

] 0_p2

&5 . \R3
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met
nrxture Is refluxed for 3 hours under stirring. After the re
"mxture is evaporated under reduced pressure to remo lug!&
acetate is added to the residue, and the m xture is The
ethyl acetate solution is 50 dried and evaporated under reduced pressure
- to renove solvent. 180 ng of ox 5 mM of ethanol are added to
i oo dRd 48ap i

the residue, and the m xture is a clear solution. The cl ear
solutionis rr&ItHo@melnyu)o 3t amd chl&ioy-s3 alnitiohénzpyi®g] pBatdityded €160 Heasitadtedly -

filtrati @mH a"’ f'isszl’@wgero‘f'e|(’+'55%- cis - 2 - (4 - methoxyphenyl)
-3 - (2 - _,,39 gi%géagloxy)-S-[z-(N-nethyl-N-
et hyl agti no )mﬁﬁ‘ébé"b‘ i Ba GRS 0L ZR0Ilbe m 40 dogoBlE
oxal ate anHp obtai ned as co orl ess needles. Yield 1% M p. 198-200.5C
(decorrp ) egsr{in/e}:5186 (M").(484 tM*L. 283 (samakly | f or rmam de) le 35 60
(1) 3.0 9‘ 970 mg of (—)-cis-2- (4-methoxyphenyl)-3 -{(4-chioro- 3-mtrobenzovloxy) 23-d ydro-1,5-benzothiaze-

d f 2-
(+) - Cirg- %(ﬁ .2@? f&ﬁﬁcﬁﬁgﬁi ta/d%nm @g:@? ﬁi{mit?ﬁ%‘éﬁbiﬂqfﬁﬁ'ﬂﬂﬁéﬂﬁb
-one areéesg elréh uFéME'e paﬁtedamgerz e pr@ sure to remove solvent. Ethyl

4-chl or oaaetae tsraahnarta el residule Cand diee raik@irecisl deched Ml eber. Thal@hyliacetate Sadion CHriad d
sti rri ng.andienaperated under feduasd pressaice tatfennqye H\P't’ be as*dwe's Wéﬁﬂdggﬂhca erefqmam-ur e

i h

2 pot e L o e Eeneorian LD e m.‘ﬁ.{,‘ﬁr s Eihya PR
acet at e. pTHELEHT I AG bro o%tamabsrﬁy fforte”ac

dried and tbﬁrhtevaporate under reduced pressure to renove soI vent. The

r£si due 65 Mips2q2u+204°C étdedmyp.lsi | i ca gel chromat ography (chl or of or m et hanol =
100: 1), Wwh whelddfy 186@ & 7 1-Brmethanol). ¢ g - 2 Z EP 0128462 Bl (4 -

& hoXY phengl lngof & 1ish4a. me&bl\/amwn—s%»emﬁi RREAZ NP3 difydfo-P5-berlbtiMelofh- -

1,5 ° bea@AldHetute Bissdived H 20l of 206t6ne b BESbtaaSiuM cEBbAbte SRS 10 GNGIEH 2-(N-

Y| el d: 7otshy[-R-ethylamtdlety! t(htonde Byddathloddd ave adidsd itheretd. he inixt 38 BUeflukeBior 3 h69S,
1605. 5 under SNW erey %ﬁre g % qfated pndgr Fedqqqg)grrq;sgq(quemgw |§plvent

thyl to t e Q

T o el i S G o e e
283 ( bas ead to nd the mixture is heated to make a clear solution. The clear solution is

(-)-cis- zm{v&dmhﬂx an;elp ecamétés &8 ke @edoyTiitkation eizddigl, vhgdeby 1.86 glofliydrés 1, 5-

benzot hi aze(4 Bidpylbn@ -dfe dbloss oBv-eritrebenzdylonyt) -of - &t efomethyldhethBd0ingly of
pot as¥ ug&%'br n&thédfand 53 Panaeiiaaeein : {ehi)- - one OXpAlere AiiPRs)AE FHSAesTIRRdIPS: dfield:
hydr ochl #dded thereto. The mixture is refluxed for 7 hours under
stirring. Aﬁq;gn.gﬁhe(dgaotmananobhe m xture i s evaporated under reduced

pressure to rem)ve soI vent. Ethyl acé&kabme 3s added to the residue, and the

m xt uffe | ﬁ ed Wﬁi‘ﬁwpheﬂw@&éﬁi %éﬂ-mpéwsbbﬁ?‘wcareordtamm;vd-z3;
cvapor ;aésﬁrrzrr EE T ShpLpyy L e
purified M‘e&h uré:igrpg @ﬁto 9: SRbY @H rtﬂ é?yﬁ%%a l}iﬁ@i@ s
100: 3), h%@r dtled0dnd theh evapdiated-to %mové é’olveﬁe MRIBIGIned isssalved |zt40
chl ore - "!BOfaCﬂICt‘dF'dbeﬁm blation)is ice-Booled[ 0 mi (5P tyHinplgembromidetabeyit beid ard added to
di hydio ? eé‘flolstu::, 2@ use ig stl |_t l:oo ratur fgg4§p’@u€ﬁg{%ﬂrqq@dadg_gﬁ ta t e-rhlktgw
e B e S R o
_rret hano )3d dro-1 5-benzoth|azepm-4(5H) -one hydrobromlde are thereby obtalnedr':_Xé rr' glw

€-) - ciss- 2- (The peidha Bevl/dy)neBurdiiding twah on SquebusSADRIASYMQANPnate shitlioh Y&l Berl, 5-
benzothr g'?ﬂ"‘ﬂ(% asel'ﬂé" 'éPrfémd'iaSPsol ved in 20 nl of acetone, and 690 ng of
pot assi u met hyl - N-et hyl am no) et hyl chlori de
hydrochl oriyg 1%&&% Q&%Qr.ﬂgﬁg ano' (ture is refluxed for 3 hours under
stirriong. A&]ﬁ‘eﬂwe—neaoethml-chﬂdnefom Mtw)re i s evaporated under reduced
pressure t dnelysip vaicuiatddfentlsH.26048: PulkO. 886 a1Ce56.95; adidiad; to adae 3, 67due, and
the mi xtur &P washed with water. The et hylC 3@t dt-4-630| Wit&8EN §.9.98%i ed and
evaporat@,gmgnder reduced pressure to renove solvent. 180 ng of oxalic acid.
and 12 m of acetone are added to the residue, -and the mxture is heated to
make a cl edr Asohpdundinf thd feeme&ar sol ution is allowed to stand. Crystalline
precipitates are collected by filtrat] andidried, whereby 1.06 g of (+) -
cis - 2 - (4 - nmethoxyphenyl) - Roro - 3 - nitrobenzoyloxy) - 5
- [2 4 (N-nethyl -N-ethyl ani aQ) -¢ di hydro - 1,5 -(1)
benzot hi azepin - 4(5H) - xaI ate
Yield: 80%

edozas col orl ess needl es.
65 \R3

—&




71-173C. [err] +22.40[err] (c = 1.0, nmethan oI) Exanp

(+ 'jcr s- 2- (4- met hoxyphenyl ) - 3- hydr oxy- 5-[ 2- ( N- et hyl - N\MMU“I“)I!%U“!(“M‘ am5

nog et hyl ] -2, 3- di hydro- 1, 5- benzot hi azepi n-4(5H) - one are di ssolved in 60 m
yridine, and 5.94 ¢ of 4- ni trobenzoyl chloride are added thereto under
i cp-cool i ng. The mxture is stirreBPa0 128)462e5f_|erat ure overni ght. After

-reaction m xture ' ured into jce watg W Lhen t&@gﬁ@gmm"{eh
ethyl aceta Eﬂ'e"f §?L"J"§niﬁtf:£ i G Pt s’Es;mdi gA 3&%& Sl e
Lo renove Sgoms A?ﬁa&ml.caﬁyruwepe lo Atid @dkitioh s tﬁﬁr@ fve |n 70 40
acetic agid, amj-net Mpaudid Blaingd in GlaimCle inoeiddheR] is @Byl 1ot etbfl. 2500

br oni de- acet i @ Fheicompgund deighed inGpim Ren S’bﬂrf‘a 'E)Wethlé!r?detf @am%‘Mé’hV@'QWY'r%dF

Q”cglow@rm VIIW thy ethyle
o oo a8 Tyl Ga s PRSP Bl oy BRI

amd t hen dr|e under reduced pressure. 13.3 g of
(1) - ci s-2- (4- et hoxyphenyl ) -3-(4-nitrob gl oxy)-5-[2-(net hyl am no)ethyl]-
2} 3-di hydro-1, 5- benzot hi azepi n- 4( 5H) - o@i 2obrom de are thereby obtai ned.
5 The product I's purified by neu |ng it with an aqueous 5%
fot assi umc Qn%$s"%§"3j§lp§ pn¢ d, thgn Z Véarti"5 2_% frﬁ ,t%b nto
unar at € i O;‘g AR ﬁ ;‘% %
]164 167C (d gﬁn {-anPN is ethy! 5%& gy Oro Orm
1:1)). Anal yss. Sheéhpo rﬁltoﬁﬁ}nétﬂﬁ C[a&rli B]m wﬁph BGardR? aH eaéh rﬁ&hyl M3 |£mﬁﬁyl oBethyl, the
07% Foundroup of the formula: C, 56.77; H 4.61; N,
.66; S.204.99% Clains 55 1. ‘A conpound of the formula |I: R [err] 20 EP
128 462 Bl1 (4 - nethoxyphenyl) - 3 - ~NOhl oro - 3 - nitrobenzoyl oxy) -
\3' - dihydro - 1,5 - benzot hiazepin = Hy"- one are obtained as a
ol orless powder. Yield: 75% [err] -6370IR(c = 0.97, chlorofornm). [err]:
390, 1785, is123fre ﬂeﬁgﬁ 2-cRloro-4-nitrd¥NBhyl, E4-étloro-BnfrdpHehyl sHHl-mefhyiZBnitrébhenkyi, HhindJA=s
Hz). 5.54 ethyleds. b, 3 = 7tz)  6.80-8.04 (m 11 H). 8.58 (broad, 1H). Mass
(Im e): 486 [ er®.JThe.gamgavpd claigRd (ki pamivhichif A) R FH Riyare pach methyi, the group of the
-) - ci s-2- ('WEPhoxyphenyl ) - 3- (4- chl or o- 3- ni t robenzoyl oxy) - 2, 3-di hydro- 1, 5-
enzot himze- pin-4(5H) -one are dissol ved i 015 m of acetone, and 690 ng of
tassi um carbonate and 375 ng of 2-( rzet hyl am no) et hyl chl ori de
ydrochl ori de are added thereto. The m Ré I's refluxed for 7 hours under
irring. After the reaction, the mxture is evaporated under reduced
ressur esst 0 i @IERMBhenPl \éenromﬁdaaaheme&aﬁ&o-h-anemeq 50 3y £irsPaBny1, 28Hd Ahg
xture is wglesd With water. The ethyl acetate solution is dried and
apor at ed undeA vrseensneeaftpe m#ed dlamedbinsiter ovd ofditeims TieeS. r esi due i s

urified by sr ﬁtﬁqﬁ\“% \ crcm%ﬂ hﬁ itheripne o T‘G‘F f‘b? netg nzo h.
00: 3) Meﬁew F?ﬁ:( caCrEj (:mﬁ{h lami )ethy éc'smﬁr hYaszl Z)omé
chloro - sraprrurahada QIR ictaptayle acid additidnAait thedbfret hyl am no) et

i hydro - 1,5 10 'ﬂermtwmrammeﬁlr im Clairdl 6, 54Hjch-is Gie car-@ odt- amem:dvrasnw wer {40vitro-

il. Yield: b %'°’®ka atle- ylarojp o)ztov!bhi gdwg}w) 1.§ eperizothiggmpig () 4(%H) = one @r a

wan O| _ maceutlca acceptabe acid addition salt t 4 3@ ?470
h d Cl 6, which js (+) ) h
S T e R R e T L

benzot hi azept mphaﬂc(\ tmarrveaceupﬁbrdlaeie edaned shinthd@ofrl Of acet one, 690 ng of
pot assi um car bt?nﬁweoram#ndil@qu'ma"ﬁﬁ Wchne(t*-h bis N2 el amxmd)eevlhyii hi rmtm\(!ie
hydr ochl ol i & de ghf"ee {ahyi]he F’fs' dihygrp U)aéd' beprothiazepin, r 45H) - one

armaceu |cally accepta e acrgﬂagdltron sal
13. A process for preparing a compound of the formula I:

or* (1)

S NO
NEw
N R

60 l R

55

wherein R', R? and R are each alkyl of one to 4 carbon atoms, R* is hydrogen fluorine, chlorine, bromine,
65  alkyl of one to 4 carbon atoms or alkoxy of one to 4 carbon atoms, and A is alkylene of one to 4 carbon
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under stirri ng. After the reaction, the mxture is evaporat ed under reduce_
pressure to renove solvent. 25 Ethyl acetate is a yx"ﬂ"’m"ﬂl mlJ and-
the m xture is washed with water. The ethyl acet at ed and
evapgr at ed under reduced pr u(ﬁz%o re‘rgve sol vent. 180 ny "of* oXalic acid
and 10 m of acetone are added 1ft62 Tdue, and the mixture is heated to
make atortd, @Ara HitirildeGtital IddEpraBiL Akid SQbitdr @4t theredd, |viiidhdcdniprisdsadbiidensihy s al | i ne |
pr ecicempeundsf tie dormokelilect ed by filtration and dried, whereby 1.06 g of (+) -
cis - 2 - (4 - nmethoxyphenyl) - 3 - (4 - chloro - 3 - nitrobenzoyloxy) - 5
- 42 - (N-nethyl-N-ethylanmno)- 30 eth - 2,3 - dihydro - 1,5 -

benzot hi azepin - 4(5H) - one oxal ate @n *ai ned as col orl ess needl es.
Yield: 80% Mp. 171-173C. irr; +22.40(c = 1.0, nmethanol). Exanple 37 35

15 g of i
(34 -cis-2-(4net hoxyphenyl ) XY 5- [ 2- (‘N— met hyl - N- benzyl o>(<yc)ar bonyl am n
o) et hyl 1-2, dihydro-1, 5-benzot hf azepi pz 4(5H) -one are di.ssolved in 60 nm of
pyridine, and 5. 94 g of 4- nltrdbemg chl oride are added thereto under
i ce-cooling. The mxture is stirred B roomterrperature overnight. After
ther | QN2 ds rels nto_i Ler and then.extracted wth
%ylﬁ?‘g%h‘t'g{heg e ex?rac melagg%\as qﬁwe °f?'|sat °'°° wﬁf}aco Pan 'b‘P ﬁ‘gﬁ‘) (ran\‘/'gaporat ed .
to renove solvent. The oil thus obtained is d| ssol ved in 70 40 m of [
acetic acid, and the solution is ice-cooled. 100 m of 25% hydrogen
broni de-acetic acid are adde@,¥eaRe solution, and the nmixture is stirred
af® room tenperature for 45 m‘ﬁ’@r is added to the mi ¥k, and the |
preci pitates (yellow powder)Rare‘tdllected by filtration, washed with ether
and t hen d‘{'l ed under reduced pressure. 13.3 g of
( wt\)z othsreld-R( i5-timasine Ry qfinsabgvedor @ deartive derivetivedhereok wid ibreqitred.ifwtheydoavartng) et hyl | -
2253 d’?"d}fﬁﬁ“@tﬂm@ -Rhamagaurally Fﬁatﬂf #i9 adgifien saltdhesefoni de are thereby obt ai ned.
rf e P8 delArerpdng Pefemiedi i zing it with an aqueous 5%
pot assi um car bonate sol ution and then converting the free base into its
fumarate. Fumarate: col orl ess needl reqgrystallized fromnmethanol). Mp.
18¢1- 167C (decono.). 50 [err] 3 = 1 0, net hanol -chl or of orm
(1:1)). Analysis calcul  YaT ﬁé H 4.78; N, 6.64; S,
5.07% Found: C, 56.77; (H) 4.61; N,
6.66; S, 4.99% C ains NA—Geround o Q‘forrrulal [err] 20 EP
03228 462 Bl wherein [err] aré ea®h gal Kyl of one to 4 carbon atons, R4 is
hydr ogen, fluorine, chlori neA-l-:N/m ge, alkyl of one to 4 carbon atons or
al koxy of one to 4 carbon atons, aﬁd A is allkylene of one to 4 carbon .
al ONMGyhefain A, A2 RA FBFEALLH AR) L%n@mﬁbap bema. Gl  19atdidnl Mdridé bitiodnedr6Rine, 2. The
CQerQIlVId)f ShetioRArbioR atoa ioFalfloxy lofonsttd 6 Barb&t am];ms Sndmist‘mlyleaé ofeinbyd 4 cadbonThe
conpatems. ot ai phadmacautiChladcpepiablei acidyjadiditon| waltr theneef, mibich ydompriseetdoydensii & s _
net hyPmPundof theformyia il R4 is hydrogen, chlorine, nethyl or nmethoxy, and A
| s ethylene or trinet hyI ene. 4. The conpound clainmed in Claim2, in which
%/ is methyl or ethyl, [err] is ﬁll ethyl or propyl, the group of
he“formula: 10 [err] 15 is 4-nit |, 3-nitropheny|, 2-ni trophenyl,
2 chl oro-4-nitrophenyl, 2-chloro rop 0 4-chl or o- 2- &tvtrophenyl,
4- chl or o- 3-ni t.rophenyl, or 0- 2Anid 2 3-methyl -4-n r’ophenyl or
3r;ret hoxy-4- nitrophen A_ig”et hyl en 4tr| met hyl ene. 5. The conpound
med in daim2, in whichg[erfg] are each nethyl, [err] is nmethyl or
et hyl, the group of the fornula: "20

wherein R' and R?* are the same as defined above, or a salt thereof wuth a compound of the formula V

85

/Rz .
1., (V)
o |

wherein R2, R® and A are the same as defined above, and X' is halogen, or a salt thereof, and if required,
further converting the product into a pharmaceutlcally acceptable acid addition sait thereof.
15. A pharmaceutical composition which comprises a therapeutically effective amount of a compound
65 of the formula I:

22




- . a—— AR
'] 25 is 4-nitrophenyl, 2- chloro 4- n|trophenyl 4 chl or o- 2- ni t r ophenyl
'3-met hyl - 4-ni trophenyl, and A is ethylene. 6. The HMM"H‘WNl n
im2, in whichh [err] are each nethyl, the group o
[egr:] 35 is 4-nitrophenyl, 2-chloro-4- n|trophenyl 4- ¢hl or o- 2- n|trophenyl
orf 3-net hyl - 4-nitrophenyl, and A i | e A cis isoner of the
ciﬁ:ound clainmed in either one of %aéaésl‘&e% %1 8. A(+)-cis isoner of the
Q 6. 9. The conpound clained in
@, orényl) 3 - (2 - chloro - 40
aacho)ethyl] - 2,3 - dihydro - 1,5
addition salt thereof. 10. The

conmpound clained in either one of Cains
pceut i Qalccept able acid (1)
i Clgal m 6, WhIChIS(+)-
cis - -(4 - nethoxyphenyl) - ro- benzoyloxy) - 5 - [2 -

Caim6, whichis (+) - cis - 2 - (4 -
4 - nitrobenzoyloxy) - 5 - [2 - (dineth

a2 Plid
(di net hyI amno)ethyll - 2,3 - di hyd‘!(o /13 - benzot hi azepin - 4(5H) - one
or a phargaceutically accept able acid addg?tl on salt thereof. 45 11.
The corrpound cIalrred in daim6, whichis (+) - cis -2 - (4 -
met hoxyphenyl) - -(4 - chl oro - 2 - nitrobenzo on -

(‘di met hyl an¥ 1@{! qnd_R’gre aqha | m%oég_ar bpn_atqmsy, f |2:e4;|68 teét;rcgﬁ}gf]
or a phar;rag{ggg f‘ghi %?é‘e:g K l: :ﬁ’ﬁeégf‘f Tﬁl%@% F‘e 15 °"Fhe
Gorrpound cl 2l med 2 - (4 - nmethoxyphenyl) -
3 - (3 - MEpdfdntanspifiche nrtrobenzoyl oxy) - 5 - (2 - (dinethylam no)ethyll -
2,3 - dihydro - 1,5 - benzothi azepin - 4(5H) - one 50 or a

phar maceut i cal1l\§eﬂan,®epﬂutfpeneab| d addition salt thereof. 13. A process for

- benzothj azepin - 4(5H) - one

dreparl n¥f a conpound of the fornula |: [err] wherein [err] are each al kyl
of one to 4 carbon atons, [err] is hydrogg fluorine, chlorine, brom ne,
- al kyl of one to 4 carbon atons or al X ofRONe to 4 carbon atons, and

A is alkylene of one to 4 carbo ZJs pP\8¥28462 81 atons, a
har macetfti cal acceptabl e aci gt 1 on
ondensing a conpound of the Ay pAlha 11

al #%@W awhi ch corrprl sed1)
wiherein [err] and A are
tihe sanme as defined above, or. a sallt tMgreof with a corrpound of the formula
[lerr] wherein R4 is the sane as de L.q%nove or a reactive derivative
tihereof,%%nd i f required, further conveMR™ng 25 the product into a
har maceutically acceptable acid addition salt thereof. 14. A process for
reparing awmwqu fi 1er£"§ Aikglrrnp¥ Qrleolngrs{o}fatmgﬁ Qb Waisglrs{o]‘f ﬁtfo? ChY, I%rcml IWIJVI

f one to 4mRardaONKeHienBDfatorRdn Jdet Arkéwdﬁ.egam KohléRstratmen RbWie |ARkyIdH i DR, 4
0 alkyds olKohIms;otfanonﬂemrdbmr @it ommmuﬁsblk gtiéheeaiyréaddmortsmztnamrat ons, and

is alkyl ene2 er Eée'nasé W"é 'QH'B'R ugl cal acceptabl e acj
ddi tion s mf;f ﬁ&g’e' h‘%; b B8 edre Pf°8Y'nﬂI a
|\V: [err] er@V&be&UnE; eﬁq@éi rﬁﬁrﬁ h u?d r hnﬁdhﬂb@ﬂ‘ﬂwd&r Pr y$QJ|
tither eof 4ai tGruapmmmlg the formla err] wherein R2, are
tthe sane as defined above, and [err] is haI ogen or a salt thereof, and if
equired, further converting the produ j 09 a pharmaceutically acceptable
cid addition salt thereof. 15. A phar@li?l cal conposition which

nprises a therapeutically effective anmou of a conpound 65 of the

lormula |: 22

| 4-Nitrophenyl, 3-Nitrophenyl, 2-Nitrophenyl, 2-Chlor-4-nitrophenyl, 2-Chlor-5- -hitrophenyl, 4-Chlor-2-nitro-

i phenyl, 4-Chlor-3-n|trophenyl 5-Chlor-2-nitrophenyl, 3-Methyl-4-nitrophenyl oder 3-Methoxy-4-nitro-

’ phenyl sowie A Ethylen oder Trimethylen sind.

50 4 E Vert:mdung gemass Anspruch 2, in der R* und R? jeweils Methyl, R® Methyl oder Ethyl, die Gruppe
er Formel

4-Nrtropheny| 2—Chlor—4-mtrophenyl 4-Chlor-2-nitrophenyl oder 3-Methy|-4—mtrophenyl sowie A Ethylen

sind.
60 6. Verbindung gemaéss Anspruch 2, in der R, R2 und R® jeweils Methyi, die Gruppe der Formel
NO2
4
65 R




1} E

EP 0 128 462 Bl [err] wherein [err] are each al kyI of one to 4 carbon
atons, [err] is hydrogen, fluorine, chlorine, brom to 4
car. bon atons or al koxy of one to 4 carbon atons, ﬂtgﬂ dlﬂiﬂ'“ ml)f one
t o &scarbon 15 atons, or a pharmaceutical accept abI e aci dLa $ Olw salt
thereof Pat ent anspruche 1. \pronmzieB1Forrrel | 20 R1 25

R 2 30

R wor |4ff“ frephemyd ZfihiprenitioRlayk écﬂf’k’y'l""?ﬂhﬁ'wi ofgr - "%"P(b*ﬁf“&ﬂ@lﬂé\f’ Fa‘t"s ﬁe‘ﬁ"v'w
Wasser Snt 9f dsuisdrmiek Bér veftildahg géﬁ(agsrfhwé‘is kb Bt Ankplakie Yhid@h! enst of f at omen oder
Al koxy nBl(+Leciddisémet déOVdrisiithing §é rﬂés@jiiﬁlanlsSQD\MrﬁdeAAlN loche@m id 6. 1 bis 4 35
KohFPenst afwemrwnmgemasd!\napdsh 6.cweichp h’dr-mszezjt- {[4sCViethmayphreay]] t 2 R ESs- chior -

Saureewﬂ‘lbﬁffzeﬂ veﬁza\/ g g'y%}gw ﬂ'ﬁss’ 5A‘rf§ﬂ¥°£|‘t‘ﬂﬁef’1“ - HEHIgen °R?’ Met hyl
oder 1&@%;; :*; ey g%‘tlﬁ é T R
Et h% 20 uarems)@m Ioma d. rov\a$§e b'aﬁze AEH) r efpde
O)@]lamwscﬁ\vﬁtrwicm Sacdredddifionssait bgvbem sind. 4. Verb| ndung gem ss
Ans ruch"ZVeerdWrgeR‘éssmmh Gyelp heF_Fﬂ'h 1"5 RB(%MW¢XYP'Eanyl-3oﬁkfcthor3y' , die
40 Gr Lie‘prm!‘flva‘lgn@fke’ut T8 hcﬁ@wa 8a ):&)nls] lz ﬁ@vﬁ er?;FI beBzona(z?%hgﬁm on oder
2- N|tr0p%? acmd gﬁr\: 31" ®r Mét'h 9!'?35‘3(3 methyl -4 -
4- CHil GritroBer2byi6y) - 9 E!n-yﬂilmefiwm nereth?iﬂ nubr QUMERY-1,5 Toe hﬁarzean NaBRIOAREN |
3- I\/Etmriphénmazeml@qhh@n ablichebciiu@additionssaly davoniist.r 0- phenyl sowi e A Ethyl en oder
Tri met hy 13 Neréghreg Z“'s"é?'s““""g gner YerblsrvradegF@als Anspruch 2, in der R und R2
jeweils Methyl, R3 Methyl oder Ethyl,_die G uppe der Forrrel NO ~~2 55 .
4720 ss XN ~5r¥~R 4- N trophenyl,
2-Chl or-4-nitrophenyl, 4-Chlor-2-nifXxepfenyl oder 3-Methyl-4-nitrophenyl
owie A Ethylen sind. 60 S rb| ndun e s Anspruch 2, in der R,
und R3 jeweils Methyl,|_dil : | (2<NC2 65 (1)
R 28 EP 0128 462 Bl 4-N , 2 Chl ni t rophenyl,
4- Chl or - 2-ni trophenyl oder 3- ﬂznltrophenyl sowi e A Et hyl en sind. 7.
ci s-i'somer der Verbi ndung gemﬁ‘s‘“]\{ | s ei nem der Anspruche 1 bis 6. 8.
(+) ci s-l somer der Verbindung gemass jeweils einemder Anspruchen 1 bis 6.
9. sh/erakin Bl RYurBERTHEWRIINAIRYD FiitClbidH Komsnaibitatdrgn, R* Wasserstofl, Fluof, Chior, Borh8kyipheny| ) |
- 3 - n(nt21 blsGFNoblenStofﬁtomemoﬂcro%m oWt| obis/ ¥ Kohlenstoffatpmen sofyierat !earﬁ" b 'ét4hyll -
2.3 - Wtomeqsn nd, od ¥ @%‘Tjh v:rg ;gn es Sat(lj' dq e?ssgf mtlsch
vertr&{:ﬁ §'°'§8%?‘8%{d’8 ']8?%%%% Uheter gifesSpEes Qi ndung gemass Anspruch
syelche (+) - cis - 2 - (4 - I\/bthoxyphenyl) - 3- (4 - nitroben- O
zoyI oxy) - 5 - [2 - (dinethylam no)ethy 43 - dihydro - 1,5 -
benzot hi azepin - 4(5H) - on oder ein p Buti sch vertragliches
Saur eaddi ti onssal z davon i st.

40 oH (II)
N \
| x Og?
; A \R3
s .
worin R', R2, R® und A wie vorstehend definiert sind, mit einer Verbindung der Formel (Ill} oder eines reak-
tiven Derivates davon .
50
OZN
4 CooH (II1)
R
5 ' . -
d worin R* wie vorstehend definiert ist, sowie gegebenenfalls die weitere Uberfiihrung des Produktes in ein
pharmazeutisch vertragliches Siureadditionssalz davon.
14. Verfahren zur Herstellung einer Verbindung der Formel (l)
60

65
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er bi ndung g

, - ClIS -
hoxyphenyl) - 3 - (4 - chlor -2 - nitrobenzoyl oxy) ﬂ!ﬂu ml wly" "L
( gz"t hyl am no)ethyll - 2,3 - dihydro - 1,5 - benzot h|
sin pharmazeuti sch.vertragliches Saureadditionssal z davon ist. 15 12.
Vef bi ndung gemass Anspruch 6, welche (+ ) - cis - 2 - (4 - Mthoxyphenyl) -
3 (3 - methyl - 4- nitrobenzoyIEI?yD 128462[ B1- (di met hyl am no)ethyl] -
2,13 - dihydro - 1,5 - benzothiazepin - 4(5H) - on oder ein pharmazeutisch
vertragliches Saureadditionssal z davon i 1§R1 Verfahren zur Herstellung
ei ner Verbi ndung der Fornel (1) 20
oco 2 LtN (R Rre

/\O K> ~ ~ ~ ~ ~~0~~~K~~~~]| _
(I 25 5 i
30 worin R, R2 und R3 jeweil t 1 bis Al enst of f at omen, R4

Wasserstoff, Fluor, Chlor, Brom }/Io 2t 1 bi's 4 Kohl enstof f at onen odor
Al koxy mt 1 bis 4 Kohlenstoffato e AAkylen mt 1 bis 4
‘Kohl enstcbffat onen si nd, oder eines phar Zeut i sch vertragliches

Saur eaddi t a&%ngﬁy,% eils ;&F}E ‘?Qgt%aﬁiﬁ% @%j% e%{o?feﬁu Veéhﬁlgzga%’rﬁ% iﬁr
Formel (11 Itq 4 RéHiénsto AXREky is 44dhle tdffa oW Qdolvla mit

A Wi e vor skeHnnadffalahénsindl ddefSdintd phaifnéze@istieverthaglidbe Fegddimfnsdiaém or{ brhfagsemdier
ei nes r eakdie Kpndensidbangi einet Yerbiddung deForael (I¥Eodaneines SRldesdavony or st ehend

definiert ist. sow e gegebenenfalls die weitere Oberfuhrung des Produktes
In ein pharmazeutisch vertrigliches Saure [ tlf)nssal z .davon. 14. Verfahren
zur Herstel lung ei ner Verbindung der For PR 60 65 24 EP 0128 462 B1
\ OR12050 : 02 () < O0R
23 toR worin RL- R2 und R3 j@WmRy15s b 7¥% Kohl enstof fatonen, R4
Wasserstoff, Fluor, Chlor, Br Kohl enst of f at omen oder

Al koxy mt 1 bis 4 Kohl enstoffatorgen, §ow e A Alkylen mt 1 bis 4

Kohl ensjsof f at omen si nd, oder eines pharnazeutisch vertriglichen

Saur eaddi t works 8hiurkeR? \davmetehamafdamaﬂdnd it dhie? VEBIREEHYSder F

Mer bi ndungdg«ep: Formel (I1V) oder eines Sal zes davon% ° &m‘g' ﬁi@@erremes Salzes
V) 52 25 worin R und R4 wi e vorstehend definiert si nd, mt ei ner

Ver bi ndyng der Fornel (V) oder eines Saizeg davon: 30

R2 X1- A-N<R _~R (V) 35 worin R2, R3 und
A W e vorstehend definiert sind, ﬁ‘ndAX’l jal3ogen ist, sow e gegebeném alls

di e weitere Uberfuhrung des Produkt es in ei-n phar rrazeutl sch vertrdgliches

Si ur eadﬂi t Wﬂr? ﬁalRZ urQ:aX Qhk vorstehend definiert sind, und X' Halogen ist, sowie gegebenenfalls die weitere
Uberfihrung des Produktes in ein pharmazeutisch vertrigliches Saureadditionssalz davon.

: 15. Arzneimittel, welches eine therapeutisch wirksame Menge einer Verbindung der Formel (I) oder

eines pharmazeutisch vertraglichen Saureadditionssalzes davon umfasst:

NO

40

| r!
—
S —_NO (1)
,5 e (3
N R
| 02
A—N
\R

’ 50 .
‘ worin R', R? und R® jeweils Alkyl mit 1 bis 4 Kohlenstoffatomen, R* Wasserstoff, Fluor, Chior, Brom, Alkyl

mit 1 bis 4 Kohlenstoffatomen oder Alkoxy mit 1 bis 4 Kohlenstoffatomen sowie A Alkyleri mit 1 bis 4
Kohlenstoffatomen sind.

55
60

65
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15. Arznei mttel, weiches eine therapeutisch wirksa

Ver bi ndung der Forrrel (1) oder eines phar mzeutlschﬁﬂwﬁﬂ%ﬁ"iﬂ fm””",

Saur eaddi ti onssal zes davon unfasst: 40 R 45

O-x& 2 50 worin R1, R2undE% Ezﬁ\hk m t 1b|s4KohIenstoffatorren
R4 Wasserstoff, Fluor, Chlo Igrﬁ mt 1 bis 4 Kohl enstoffatonen
oderne%rlﬂihxtjonmt 1 bis 4 Kohl enstoffatonen sowe A Alkylen mt 1 bis 4
Kohl enst of f at omen si nd. 55 60 65 25 EP 0128462 Bl Revendlications 1.

Conpos 8- s dafPEnule s\ /R ' 20 Socot 2 11) R'5
dans laquelle R, R et R3 represe chacun un groupe al kyl e conport ant

1 a 4 atones de carbone, R4 represk ortat ons d' hydrogene, de fluor, de
chl ore ou de brome, ou un groups al¥szVe -conportant 1 a 4 atones de carbone

ou un groupe al coxy co -. Q_4 at gar bone, et A estIln groups
akkyl ene conportant 1 nes de ou blen un sel d' addition

d' aci de pharnaceuthuene a ceo-.b e de conpose. 2. Conpose
conforme a |la revendi cation 8"l equel R represente un groups nethyle

ou ethyle. 3. Conpose conforne ANa3revendication 2, dans | equel R2 i

represente 'un group. nethyle ou ethyle, R3 repr esent e un groups nbthyl e,

et hy lidhs Riquéie MDY 8: R*épréstiteMTRITLR un GroadeiifyleGoMpsHAEN 8 adhesl@e &oRs, & OU UN

gr Oufeerésantenunl atontad ngeitdgéney de flor, Ae chige os dnbremelpugn groppe divivdompaertaptl 2 4 ‘

tri netemed derparborrpu un groyipe éwn‘ﬁ artgntfdrdptomes|de carane At A eatun grpupe aliyigng | equel !

R% %j@“%j t’é“ﬁﬁ"ﬁ? HPLoRRP Q'P%“’biﬁ‘ Lacyipnd agide phasslacetintementPeepPRig €@ et hy | e, ,

6 Zoé'orpﬁogpwn?ormk § 1 RHBRatidR 1f&5mél;@el Ralgprésente un groupe méthyle ou éthyle. '
FCdisgosd @nfirdelPla réveididaticrd) &) @amg el B? repissedpaRydupe méthitle bl BRVIERY | €, :

- C htepréssnie-umigroupp hvethylleéthv@-o@ Inkapyie-FB représente umdi@ne/d’ bydrogéne ou de chlore ou un

{/
4= hF’GPQ?-“Zét Pyt § A raprésepts PuRe fth O eth‘ﬂé h | e,
3%rey ple %ﬁ,“ Fiane 'paﬁ{%, "?’ie@ o P iz o Ry P S0 o

un gre ups e ene ou trinet yl ene. rrpose conform A la revendication
2, dans lequel Rl et R2 represent enf chacun un groups nethyle, R3
represente un groups nethyle o ? | e groups de fornule 40

2% 0409 4 est le groups 4-nitr QQI e 2-chl or o- 4-ni trophenyl e,

4-chl oro- 2-ni trophenyl e, ou 3-nethyl-4-nitrophenyle, et A represente un

gr OUpst 1€gRyihé ARitroPhén(ePAIEEHHIAVM, QritiropRedyid, RRNMERULHFRIph&HYIe? 2-chlaS-dikauel R1,
R2 ephédr@er hlds:eﬁﬁnmemmacmmmmmumylaetshylloe;-z fitoph AL S3-Aeth§lardifd- e

@ﬂ?amzece%? méth ﬁrﬁu gpf@;mntg?g ;sgzr; %;WI% p c:%g"fé'tf ﬁ;m yl e,
4-ch ¢ Wéﬁf‘e%%’ﬁﬁe un.
gr oulﬁg{h t%ypg;tgg gﬁgﬂwp %‘r’ﬁ’a%tg‘gdl leorgipe g?rpos conforns A |' une

guel conque des revendlcatlons 1 No8 | sonere (+)-cis du conpose conforne
a+4d ' une quel conque des revendi n§ 21 a 6. 9. Conpos6 conforns a | a '
revendi cation 6, qui est la

b Sl bRt i PO ARy on gyttt (s

h-one, 8 Coniposs ebnfd-n'adda tdvartication 2 dans lequel R', R? et R® représentent chacun un groupe
méthyle, le groupe de formule

B
50 | | R

est le groupe 4-nitrophényle, 2-chloro-4-n|trophényle, 4-chloro-2-nitrophényle, ou 3-méthyl-4-mtrophenyle,
et A représente un groupe éthyléne.
55 7. Isomére cis du composé conforme & I'une quelconque des revendications 1 a 6.

8. Isomére (+)-cis du composé conforme a I'une quelconque des revendications 1 2 6.

9. Composé conforme a la revendication 6, qui est la (+)-cis-2-(4-méthoxyphényl}-3-(2-chioro-4-nitro-
benzoyloxy)-5-{2-{diméthylamino)éthyl)-2,3-dihydro-1,5-benzothiazépine-4(5H)-one, ou un sel d’addition
d’acide pharmaceutiquement acceptable de celle-ci.

60 10. Composé conforme 2 la revendication 8, qui est la {+)-cis-2-{(4-méthoxyphényl}-3-(4-nitrobenzoyl-
* oxy)-5-(2-(diméthylamino)éthyl}-2,3-dihydro-1,5-benzothiazépine-4(5H)-one, ou un sel d’addition d’acide
pharmaceutiquement acceptable de celle-ci.

11. Composé conforme 3 la revendication 6, qui est la (+)-cis-2-(4-méthoxyphényl)-3-(4-chloro-2-nitro- '
benzoyloxy)-5-{2-{diméthylamino)éthyl)-2,3-dihydro-1,5-benzothiazépine-4(5H)-one, ou un sel d‘addition

65 d‘acide pharmaceutiquement acceptable de celle-ci.
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i de phar naceut i quenent acceptabl e de celle-ci. Gﬁ“lm |||“1||||WIHMF
forme a la revendication 6, qui est |la i T

) - Ci S-2-{4-m t hoxyphi nyl)-3-(4-nitrobenzoyl -
~5-(2-(dimthylam no)it hyI ) EP30di28/ 462- B15- benzot hi azi pi ne- 4(5H) ons,

un sel d ‘ﬁ A O‘nconfona‘n'(;;eI @Ir; {cnﬁaé% Utl gg-cls m R\%%%L&yggwggtl‘at -4-mtro- 11.

npose C@g I@Dm-p- ifﬁm@ﬁ @M% | dl dr bthtafépine-4(5H)-one, ou u '
- cis- Zd(aéigimz H(lﬁhbéizdn)ao%)e@;(t&’l c@lyl'eQ:l 3y Demothte p {5H)-one, o nseldaddmon
enzoyl oXY) - B- Rr@cégél deprépaydtianidive retdosé Ye Briulel hydr o- 1, 5- benzot hi azi pi ne- 4( 5H
- one, *ou’un sel d'addition 65 d' acide pharnaceuthuenent accept abl e de
celle-ci. 26 EP 0128 462 Bl 12. Conpog conforrre 3 l'a revendication 6
qui est la (+)-cis-2-(4-n6t hoxyphenyl) -2 ARG

benzoyl oxy) - 5- ( 2- (di n6t hyl ani e
)-one, ®ou un sel d'addition @~ag

celle-ci. 13. Procede de pre

d| hydro 1 5- benzot hi az6pi rse 4(5H
N@fat accept abl e det
de formule I 5 vR1~~

10C0a 2 ' 52 2-~~~~ 02 R A-R-3 dans
- laquelle RL, R2 et Rs repr esentenL un gr oups al kyl e conmportant 1 3 4
at ones’®de carbone, R4 repr6sente un at d' hydrogene, de fluor, de chlore

ou de bronme ou un groups al kyle conportant 1 3 4 20 atones de carbon. ou

un groups dadsa&noyiiet) P et REr8resentdntdhatud IR Grodse sigicdomPortant 1 A\ bRMeSHELARMDNG IR
groups al I(gplrsm;e croatpne d'avwogéneaddﬂmmmblm@u cla btvorz®u up gradbeiaikyiegiomgorgenttil 2 # on

Rl e i M T e
1 o4 30 ptabl c | ensation d’'un compose d%\forrggje "dens | aquel |

R, RR, R3 et Aont |les nenes significatio quo cell es d6finies plus haut,
d' u#s de ses sels, avec un conpos6 de f :

D2~ Ro -2>C

| aquel l e R4 a |a nmenme significatNQng

dériv6e rhactif de celui-ci, eti ro8¥, | a conversion ul t6rieure
du prosuit en son sel d' additi OR phar macout i quenent acceptable. 14.
Procede de pré6paration d' un corrpose| de ,onFruI el: 50 SO~ ~ ~ ~ ~ ~
~~/~ ORLl ss~~ \3 ~~ ~ ~ 020 c R -~R

R 60 dans | aquelle R1, R2 St R3 representent chacun un groups al kyl's

CONPOT $5aNHank laguéhie AL, ﬂ’rﬁset(xbnﬂ@é’ RENE sightficdtiohy §:8 8dlieSddiRiedliN Mutol YEH RABEKS, dO
fluor, deawhuotanmss dofolntiad Ms ou un groups al kyle conpartant 1 a 4 at ones
do carbons ou un groups al coxy conportant 1 3 4 ataons de carbone, et A
represente 1 3 4 atones do carbons, ou d' un sel d' addition d' acide

phar mageut i quenent accept abl e do%;gb qui canprend 65 larrr)

condensati on d' un conpose de forr}rzul s EP 0 128 462 Bl

| 1A K dans _
cells definie plus haut, étrhvec un

"dans laquelle R* a la méme signification que celle définie plus haut, ou avec un dérivé réactif de celui-ci, et
_ 45 si nécessaire, la conversion ultérieure du produit en son sel d’addition d'acide pharmaceutiquement
W acceptable.
14. Procédé de préparation d’'un composé de formule I:

50

| @:s ¥o, | (1) ;
oco—<: §2
55 4 ‘
. N R

60

dans laquelle R', R? et R? représentent chacun un groupe alkyle comportant 1 4 4 atomes de carbone, R*
représente un atome d’hydrogéne, de fluor, de chiore ou de brome ou un groupe alkyle comportant 1 2 4
atomes de carbone ou un groupe alcoxy comportant 1 3 4 atomes de carbone, et A représente 1 3 4 atomes
de carbone, ou d’un sel d’addition d’acide pharmaceutiquement acceptable de ce composé, qui comprend
la condensation d'un composé de formule IV:

27
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"ORT 5T CNO 2

dans laquelle R et R4 ont |les nenes significations lﬂmﬂmwlﬁumﬂl

pl us haut, ou d'un sel de celui-ci, avec un conpose
| 3 A-N111 3 M ~-R3 dans laquelle R2, R3 et A
ont |es nemes significations &R @dRBAS2BY nies plus haut, et X
repr6sente un 20 atone d' hal ogene, ou ec un sel de ce conpose, et si

nécessaire, |la conversion ulterieure @ xadit en son sel d' addition
d' aci de pharnaceuti quenent acceptabl-. Conposi tion pharnmaceuti que qu

conpy end une quantite therg f@u& un conpose (@¥¥formule |I:
4
represent®ent chacun un groupo al kyle

25 DO~-R1 ANN- 30

R (I -R3 35 dans Iaquelle R Y R

conportant de 1 a 4 atones de c%rboﬁ% R4 repr6sente un atone d' hydrogbne,
de fib UQfans 196uefidIR Ot R* Gt 1646ndeR TR niAkALILHY dUE Q4IRS détinleY bRs AAUTAId Nkl de cdluficiat Omes
de car hoaaundmposéaie Gatpled: coOXy conportant 1 a 4 atones de carbone, et A
represente un groupe al kyl bne conportant 1 A 4 atonmes de carbone, ou d'un
sel d"addition d'acide pharmaceutiquenent, 40 acceptable de ce conpose. 50

= @9 65 28 _Xl-A-N<R3 (v)
R

dans laquelle R? R® et A ont les mémes significations que celles définies plus haut, et X' représente un
20 atome d’halogéne, ou avec un sel de ce composé, et si nécessaire, ia conversion ultérieure du produit en
son sel d’'addition d’acide pharmaceutiquement acceptabie.
15. Composition pharmaceutique qui comprend une quantité thérapeutiquement efficace d‘un
composé de formule I:

25

or?!

| S NO_ (1)
. Qe
. N R
| 0 g2
A—NTT
\R 3
35
dans laquelle R, R? et R? représentent chacun un groupe alkyle comportant de 1 & 4 atomes de carbone, R*
représente un atome d'hydrogéne, de fluor, de chlore ou de brome ou un groupe alkyle comportant 1 & 4
atomes de carbone ou un groups alcoxy comportant 1 3 4 atomes de carbone, et A représente un groupe

alkyléne comportant 1 3 4 atomes de carbone, ou d’'un sel d'addition d‘acide pharmaceutiquement
40  acceptable de ce composé.
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