EP O 447 135 Bl Descri-ption This invention relates to a novel process for
preparing 1, 5-benzothi azepi ne deri vespya5s$sq the formula: 5 [err] 10 [err]
Wherel n[err] is a [err] alkyl group, or a salt thereof. 15 The above

2 (4-1 ower @JE &Penyl) 3- hydr oxy-2, 3
-di hydro-1 e hi azepi n-4(5H)-one is useful as an internediate for the

?i’_;‘t 2?2 ' ; ?f4 et h\og?(Jy ohe \ &r%}lq?’ el (?e ) Os;?@#ﬁ:_@PJnﬁg 1,5-benzothiazepine derivatives of the formula :

[ err]-digret hyl am noet hyl) -2, 3-di hydro 1, 5- benzot hi azepi n-4(5H) -one (generic
name: Diltiazem) which is ex- cellent ge Qnar y, vasodi | ator. Heretofore,

t here have been known that said interng QRin be prepared by the two
steps of, for exam 20 ple, :

2- hydroxy 3-(2-am nophenyl t hi
to giveftor- responding free's

ﬁoxypheny“))pr opi onate with al kali
en subjecti'ng it to intranol ecul ar
cyclization under heating (Japanesgt ent Pub- lication (exam ned) No.
8982/ 1971). EP-A-0 343 474 descri tts a process for preparing a

1, 5-benzot hi azepi ne derivative by CYC|IZIng a phenyl cyclohexyl ester by
reflux in APERE s G fe-Cyslivdgronp or asalt uene sul fonic acid. 25 EP-A-0
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in the pr eaanmwiotmmebmmudaﬁﬁm&daﬁwdmﬂ)ﬁm iﬁtﬁa pkbedﬁ& ofrafﬁfd | 8¢ rylsBionic
xyl ene. It acigs.an obj ect of the present invention to provide a novel process

for prepari ngER:&0E78 455 eifedattiecArtide 54(3)EPQdesdibes in Examples 1 to 3 the intramolecular cyclization
hydr oxy- 3- (Rtharmethyhéatan pf (2Ri38))2-tird(ory-3-(dvomsthoaypkienyly-piEamyihopsn@ihiofidbionic iabid an fhe gh
ield by orpessencepf methanesuiitnia goid andichleronapent i nvention, 1, 5-benzot hi azepi ne
%ﬁrl vati ves OEP-AR392 M3 alsp gited puhdecArticle®(3) ERRalewstbesin its Ekqmlatmm-m;noleqmamyat-
deri vati ve Zatonpofihe qngtpﬂtgof @,38)—2-hydroxy—3—(4-methoxyphenyl)-s-(z-amInophenylthlo)prt{psnlc deidier r |
wher ei n[ert”}epé?sﬁ tﬁ °§+'fer'k[°éldm°n?fydwend§arn@xétsvaem ned above, to
i ntranol ec | 'sg ﬂ" "‘{evf@" REQYIdA @ govekprogess fr prapring ealdintermediaten freeh 2of
t he for ful § r(.'a'B ° "°’f¥§"eaV'!Pm!e?aﬁ°avﬁ figh v;%‘bkyﬁmaﬁte
substit ut eq ‘Z%Eb ‘lr %ﬂﬁep'?ﬁeﬁ"aﬂ‘ﬁﬁ °fﬁhaq &) @0 bepreparrd by
soﬂ\syent, prow Rropiopate éMT 1 ar cyclization of nethyl
(2S5, 3S) - 2- hydr oxy- 3-(2-am nophenylthl 0) - 3-(4- met hoxyphenyl)-propionate in
t he pregence of p-toluenesulfonic acid h%te In xylene at reflux is
di s- clainmed. Exanples of the sulfoniZgcifl C ound (I1l) to be used in
the intranol ecul ar cycli zati ' or ex-. 55 anple, theconpound
wherein [err]of the formula ;9 | kyl grogg)having 1 to4 carbon
atons such as nethyl group, ﬁrGOQR propyl group or butyl group or
phenyl &roup which may be substltﬂ éd by at |east one of

§‘$

wherein R? is a C; to C, alkyl group and R is the same as defined above, to intramolecular cyclization in the
presence of a sulfonic acid compound of the formula:
R3SO;H ()

60  wherein R3is a lower alkyl group or a substituted or unsubstituted phenyl group, in a non-halogenated organic
solvent, provided that the intramolecular cyclization of methyl (2S, 38)-2-hydroxy-3-(2-aminophenylithio)-3-(4-
rr;eithozyphenyl)-proplonate in the presence of p-toluenesulfonic acid monohydrate in xylene at refiux is dis-
claime

Examples of the sulfonic acid compound (llI) to be used in the intramolecular cyclization include, for ex-

55  ample, the compound wherein R® of the formula (lll) is an alkyl group having 1 to 4 carbon atoms such as methyl
group, ethyl group, propyl group or butyl group or phenyl group which may be substituted by at least one of
these alkyl groups. Among them, more preferred are methanesulfonic acid and p-toluenesulfonic acid. An
amount of the sulfonic acid compound is not particularly limited but generally, it is preferably used atan amount

\‘\.
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these al kyl groups. Anong them nore preferred are nethanesul fonic acid and
p-tol uenesul fonic acid. An anpunt ofg:hm-swsfgqnl c acid conpound is not
particularly limted butgenerally, it is preferably used at an anount 2
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et her, n- bigtopyibefidn6 branisdld Riibhitlc hedrbt@ibons/tudhed hipbntitie/ ¥esctandbr rckioRar@NE ; non- ha-
I ogenat ed ar anRéspécidiPpraferfdddo Bkl leSetiyiteRzdfe orkfénd A Epreferatly/th bepFyoGthtramolecular

i sobut yl berydfation atDORG GDYICHR flecibove Mentifhed BHIVIAE BSpaLially A0 BM4S ot.Sinca theldbadel C
hydr ocareb o mentivned reattion is {eeried attaithout @cdmidation)the desitéd vampound {) in the eptiodg activé form
preferred ican hevbtained hyasieg the ditigillp ectize compound |ii) esthe sthriting matgriakf er abl e to carry
out i ntranol ethedesired:opmpound(l)itus obtain@iTan ke chBOrt€d to the coreesprnding:3-apetoxy-Hifialimethy-

sol vent, edaminopthy}-2,3-dinygiror 15-tenBithiazeineSlerinatives pfthefbrowla: 10 nenti oned reaction
is carried out without racem zation, the desired conmpound (1) in the
optical By active formcan be obtained ingythe optically active
conpound (I11) as the starting materi a), sired conpound (1) thus

( [ di ng 3-acetoxy-5-[err]dinethy-

)z ot hi ' derl\ﬁtives of the fornula: 15
[err [%rr] [err] CH3 25 whewgis % |stt13e sa a{s defined above, .or a
p.h maceuti cal acceptable salt there In a knowmn nethod, for exanple, in a
nEt hod described I n Japanese Pateht P bI| i c@Hzon (exam ned) Nos. 18038/1978
and 4378511971 and U.S. Patent NoSH2 % 7 and 4,438,035, the contents
of which are hereby incorporated here| n by ference. 30 According to
the progess of the present invention, 1,5-benzothiazepine derivatives (I)
can be Obt a6 Rb 1 ths singllls 46k Absy, oF B BIRrhALiticl Yedoptali et Hefbin TKRHEMthod, S
conpar ed Witdr lexdnfipfe, i@ iiktHoe idesefiied i Dspaidse Fafeht Publidatich (exivial) Nds. 80381978 @l Y
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(') is prapanéyreleeneecact i ng 2- am not hi ophenol with 2, 3-epoxy-3-(4- | ower
-al koxypkeny| ) Agerding to tratpecéss ottheyseseitiivergiom di5denzothipeapine dgrivatives(l) cersmablanediine
‘u{vent i on, athigh yieldatmere thapB5% by3dhe step:/Toerefamasnompared withitiketknpwn méthods, the process of
Y¥nt r anol ecmmeanveet;ouisuezmwmannhfeme industrigitpragepssai d starting compound (||
from the ni xtRurther, when the ptartiageompound dI) g prearedby sracting 2-amingthiephenel WW'E?\?'PW ¢
advant ageo lfwer akoxypheny) PT&RH‘FPl'%ﬂ nog-hglpgengted °E'9‘F&‘P s‘t"ﬁét “G%’é"' the ipveny °}‘ mXan
be obta edl“'?%‘r?f’é F"@"P@ }from the

cycl i zat i o ﬁe&@@v o %%W%vamgﬁ Faigf‘ b thatthe
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is insu |Q|1|eedg ired lis insiff to the process present

i nvention, thgwete @edoRihg Q@iﬂe Efﬁﬂneeﬂré‘sdnt'nﬂerﬂioﬁ Wr&%ﬁontdaﬁ@e &mpiRteli M\¥horter
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conpoun high.i S
45 Throughout the specification, the term "lower alkyl" and "lower alkoxy" are interpreted as the alkyl of 1 to
4 carbon atqms and alkoxy of 1 to 4 carbon atoms, respectively.
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Example 1

50 Amixture of 40 g of methyl (2R,3S)-2,3-epoxy-3-(4-methoxyphenyl)propionate, 26.5 g of 2-aminothiophe-
nol and 300 ml of xylene is heated at 110 to 120 °C for 1 hour, whereby the reaction mixture containing methy|
(28,38)-3-[(2-aminophenyl)thio]-2-hydroxy-3-(4-methoxyphenyl)propionate is obtained. 380 mg of methane-
sulfonic acid are added to the mixture and the mixture is refluxed for 7 hours. During the reaction, methanol
formed is removed by the azeotropic distillation with xylene. The mixture is cooled to under 10 °C and then

85  stirred for 1 hour. Precipitated crystals are collected by filtration, washed with cooled methanol and then dried,
whereby 49.1 g of (28,38)-3-hydroxy-2-(4-methoxyphenyl)-2,3-dihydro-1,5-benzothiazepin-4(5H)-one are ob-

tained.
Yield : 84.8 %
m.p.: 204 - 205 °C
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hi gh. 45 Throughout ,the specification, the term"lower alkyl" and

"l oner al koxy" are |nterpreted as the alk of 1 to 4 carbon atons and

al koxy of 1 to 4 carbon atons, res el ﬁ gé Exanple 1 50 A m xture of
40 g of nethyl (2R 3S)-2, 3-epoxy- 3-(4-nethoxyphenyl)propi onate, 26.5-9 of
2- ami noth[ooﬁheﬁﬂe*o&nimemrmmldﬁﬂ xylene is heated at 110 to 120[err] for 1
hour, whereby the reaction m xture containing nethyl -

(2S, 38) 3Ekdniplecdri nophenyl ) t hi o] - 2- hydr oxy- 3- (4- met hoxyphenyl ) propi onate is
obt ai néd. 380 ng of nethane- sulfonic acid are added to the m xture and the
m xture is rAshikiysesfdOigef methyl (2R:35)-2,.08 -(4-methegyphenyprepionata, PA:3.00f 2minatbigphes

r enoved by°|1ar¥é3°§m§@f faluspe ie hestediat 11 o116 Togj1haunwherehythe 'Pﬁ‘é'°ﬁ'ﬁ"96't"[?r°é"“?‘§“%'l‘yé d

to under ; 'aa‘fﬁt‘ﬂpﬂeh\@w;%‘hy‘ngﬂé‘ﬂ‘@WPI“HBRE?P“"F’P@ qgaggg g e
are col | e@? 5 fof methanesulfpnic agjd areaqdedite the "m%uene A mmgre ﬁat-

wher e b 4 I%}Q methanol formed is removed by the azeotroplc

e e

one are o
135 Bl[erl‘l (i egt hyl f or manmi de) Exarrple25Amxture of 40 g of
met hyl,5(2 hoxyphenyl ) propi onate, 26.5 g of

2-am noth| ’ﬂig}gnol&pg %"&ﬁ?m;f) toluene is heated at 110 to 115 C for 1
hour , vvher g:pe reaction m xture containing nethyl

SR nophenyl t hi o] - hydr oxy- 3- (4- met hoxyphenyl ) propi onate is

i ned. Afm&tu?ecb%@éjoﬁn& eﬁ@znﬁéﬁ)&@leséx&la-d-m'éthsxﬁiﬁen fopRAERS; 186 9erR@mABInRpIRE €
dited 200 tnbl%n&%éWB&yl f3d B P10 1120 Cor 1hblir WHRRby thé redétioh Mibttufe cohlbifilhggetfiy)
the react (54 )3s) 3 i HIGHCh- Hy@rokyesr@viastihdxylpHehyfpropiorateisxbtatned] Bl df goiuere-
with tol Uﬂﬂﬁnnc-gh@ﬂyddiﬁarghd'deﬂd&hé ixtubedhid thexlixtiur® i4 fefluxedifoes haurs) Ouring tiebasactionped

I N Exanpl gnelhansMorrmhéliyremibued bith@dzeftbicdistitaBer witi xylene- Theif the mixturedsdygated imphe)same

2, 3- d| hydl’n&nﬂarﬁs bestribed inlExarnpip 1, wherd byo4)5 Dof ¢2539)-3 dipdrany12e ¢ mettipxyplbnyl)-2,3-dilytired 04
mp.: % 1,5X@8zothi@epin-R(6H)-dne 86 obfaived.] (c=0. 5, di et hyl f or mamni de) Exanple 3 A
m xture ofYiekD g ofé2ms hyl (2R, 3S)- 2, 3- epoxy- 3- (4- net hoxyphenyl ) pr opi onat e,
26.5 g of nRp.anmi not283 oM&C 20 nol and 250 m of xyl ene is heated at 110 to
120[ err] f[tdrn"’l11ﬁb(91=°5\ﬂim“t¥lﬂifmﬁ'h'é°)r eaction m xture containing nethyl

(2S, 3S); 3-[ (2- ami nophenyl ) t hi ol ] - 2- hydr oxy- 3- (4- met hoxyl phenyl ) pr opi onat e

i s obtained. 600 ng of p-toluene- sulfonic acid hydrate are added to the

m xture afdalmge ni xture is refluxed for 8 hours. During the reaction,

nmet hanol forrred I's renoved by the azeotropic djst lon with xylene. Then
the m xt urle NW&T’@BWW”-H%%%WE’WHB?JOQ@SE&‘JP %d in Exanple 1,

wher eby 47.5 g of (2S, 3S) - 3- hydr oxy- 2- (4- met hoxyphenyl ) - 2, 3- di hydro- 25

1, 5- benzot hi azepi n- 4(5H) one are obtain Yi el d: 82.1 % m p. 203
- 204 [err] [err] (c=0.5, dinethylforng

)

H O
o wherein R! is a C, to C, alkyl group, or a salt thereof which comprises subjecting a propionate derivative
of the formula:
50
OH
t11)
COOR

55

wherein R2 is a C, to C, alkyl group and R! is the same as defined above, to intramolecular cyclization
in the presence of a sulfonic acid compound of the formula:
R3SO3H ()

4



30-Claims 1. A process: for preparing 1,5-benzothi azepi ne derivatives of the—
formula: 35 40 Epo447135d1el’l’] 45 '
al kyl group, or a salt thereof which conprises subjecti n(_l;’mmmumum,%mm
dérivative bi L » s[err]
[err] 55 ? q% (g-ofg:ldi%ethﬁgrmamlde) [err] wherein [err] alkyl group
and [err] 3 h?azsame as defined above, to intranol ecular cyclizationin
the presgnc sul fonic acid corrpound of the forrrul a. [err] EP 0 447
135 B1
o o AT w Aypeie p"J stz mvons
(2R 39)-2, S 4 SR %&l%@ﬂﬁ a}'f'
nol and 300 éﬂ‘i‘dﬂﬁ‘sulfo?uc éi@ﬁrﬁ resQ uiled Y8 noutdBErRGY
the reactd Owhd?%déﬁdhrlﬁetﬁé?ﬂtfﬁhéu iE¥8mETRl bt eazeotroplcdlstlllationwlth toluene Then the mixture is treat-
(2S, 39) - 3- [ ednaEsBAeaRNas ddairdbd IREXEI6 2 Xherdby #6:0 G061 (I8 Faw 2@imebgprhg- | S
obt ai ned. Af2|3Riihyér6-a)5dendetthigkdphe4(BH)-dne arb obtaifieddf Met hanesu fonic acid are
added to theremi:xt urei.emd the m xture is refluxed for 18 hours. During 10
the reacti om.p.tret haras- 20ercred i s renmpved by the azeotropic distillation
wi t h t ol #endal THIES? (0305, dimethyifoamandde) r eat - ed in the same manneras descri bed
In Exanple 1,whereby 46.9 g of (2S, 3S)-3-hydroxy-2-(4-nethoxyphenyl) -
2 3 di hydr o-Exanfipldienzeot hi azepi ne- 4(5H) - one are obtai ned. Yield: 81.0 %
203 - 204[err] 15 [err](c=0.5, dinethyiformam de) Exanple 3
Am g/ur e, of 40Amixtyfe ofidigiefrheti(YPER.38)2,Per@xy=Pmetidxyplienyirrdpiorste 26 hg bf2maminothivpliet e,
f° 2-ngland2somt of p¥iene ishgated at fitfito 128 £IC G Thowt, whereby the eaaction mixtyessgontaining mathyd
to 120[ err] (?Qﬁs)-}l(ﬁsmmopW&W@Wﬁé‘h@w‘wphﬁwm natejpebiained.- §B0 meaf pripluene-
(2S,39)-3- [(sz'foa'ﬁﬁ%?}ﬁ@mra ddecyip the wwpa 3m(xwredereﬂ@se9f°pﬁé% meﬁﬁhﬂm'@' i s
obt ai ned. 6% 'ﬁ?‘@f’" igromayed Ry theszeof prer thentha mixtirpipiireafid nhe same
m xture gnd "FH'!—? {ped 'PE"?"!?HM)’(E‘RFWS”B%%? 3‘Wﬁd4ﬂ?ﬁ‘°’f"8%ﬂ9¥q %y dihydro-

met hanol  f o] d"ﬁ°§"ar" daopg e AiaIeS e ot ropi ¢ distillation with xyl ene. Then

the m xture ‘treaf, he sarre manner as described in Exanple 1,

wher eby 47. ?‘g s { s 23 hydr oxy- 2- (4- met hoxyphenyl ) - 2, 3-di hydro- 25

1, 5-benzot hi zl epi n-4( -ong are obt ai ned. Yi el d: 82.1 %mp.: 203
. 204[ ersd [err](c=0.5, dinmethylformam de) 30

RSt Claims

1. Aprocess for preparing 1,5-benzothiazepine derivatives of the formula:

35
OR'
' S
-
“ C( OH th)
H O
pe wherein R! is a C to C, alky! group, or a salt thereof which comprises subjecting a propionate derivative
of the formula:
50
t[1)
COOR
55

wherein R2 is a C, to C, alkyl group and R! is the same as defined above, to intramolecular cyclization
in the presence of a suifonic acid compound of the formula:
R3SO3H am
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Claims 1. A process for preparing 1,5-benzothiazepine de"ﬁ" m “mw[m
formula: 35 [err] 40 45 wher ei rgp[mf]aseg1kyl group f

whi ch conpri ses subjecting a propionate derivative of the f ormul a: err

[érr] 55 wher ej ou and s t as d,efl ned abov
to intranol ecul;'gﬁ%&f”?gﬁ %’9 ﬁrea)é’rg'?t%ﬁ‘gﬂ "&8‘be uﬁg Etft' %ﬂ-’@%ﬁ%ﬁ
of the formula; I

unsubst i t.ut ed ! of ol ( §§)$ ﬁd e 'rﬁ 'é%* %%1{’ PIORGS i te
desired, ®conveft] ng the pro uct 0 a °8 ereo provr hat the

i nt r amol ecul2ar Apiedss doabriifgto OlaimMEwtityein R3 of the formula (1) is a methyl group, ethyl group, propyl group,
(2S, 39) - 2- hydr evaphany{ greupiwhieh piaetiv\subskitu) bpat(ebstohé group\splacstifiojn ths inghyOgradpeethy)
the 5 pre&mpepwéroqpshndhnytmphfom c acid nmonohydrate in xyl ene at
reflux ig disclainmed. 2. process according to Claim1l, wherein errt]’
of t hef or nul & (f“lpfm*g‘”&"dmmﬁ'mﬁr‘&'ﬁﬁ‘“ tae W“'W&B"‘%P%ﬁ@?’ mpthgngsulfasic agjd or p-

phenyl group iR s ubst it ut ed by at Ieast one group sel ected from

the methyl groyp,, Qﬁ:ﬂﬂ%ﬂ% X}g&%% tR Q&%ﬂ& ar{éé&zef §h-ha—
process accord| gn TR “;P{’

met hanes® foni c acrd or p- to uenesul to |c acr d 4 A process accordr ng to
Claim2 or & WwWpRicessacdoliirg ROCiaithal, @PsEEhe Bortiafddétiatdd Bigbnicsdivert % isvButgbdhgdne, igo-
non- ha- 15 propyit@eiens, ed:rc@ylbmﬂdnwrambluent or an aliphatic hydrocar bon. 5.

A process according to Caim4, wherein the non-hal ogenated organi ¢ sol vent

s i sobuty! enAemeses pacerding fo ik Beheteindhe nev-frleqenatasiornsaln aohent inapyleanprdoiuege. A
e 5510 10 Rih SR AV AT SSRY 1 B9 Y

i s xyl ene or t sggf rbCcess accor ereéin
sul fonic acid E Pan anount of Olto 10 w w % based onthe

conpound (1 1lg). A&m&sra&damg& Cama, dhdi’éh {he séHomic 80id/ (i) 16fuesdaiit Bn Ahduntd b5 @6 wwgi d
(rre) |sz,,ljsed Bised\bn theTanipbunaiin0. 5 to 6 W w % 25 based on t he conpound
(I'r). 9. A process for preparing

3- acet oxy- 58} eAp fornreppiing Siacetiexy8y(f-dimethylamingeihyh2, 3-dihygiroslhbenzdthiazering detvatives
derivatives of oithaeformueay| a: [err] [err] [err] 40

30

[ | OR'
> S
@ OCOCH;  (IV)
35
CHCHoNT
_ CH,
40

wherein R1is a C; to C, alkyl group,
or a pharmaceutically acceptable salt thereof which comprises the step of:
a) subjecting a propionate derivative of the formula:

coc(::’ (11)

wherein R2is a C, to C, alkyl group and R! is the same as defined above, to intramolecular cycllzatlon
in the presence of a sulfonic acid compound of the formula:

55 R3S0,H (1))
wherein R®is a C, to C, alkyl group or a substituted or unsubstituted phenyl group, in a non-halogenated
organic solvent to give a 1,5-benzothiazepine derivative of the formula:



whi ch conmprises the step of a) subj eplyisgss gdar op! onate

forrmula: 45 [err] [err] [err] [err] wherein [err] al ky

t he same as defined above, to intramol ecular cyclization in the presence of
a sulfonic acid conpound of the formla: /f& erein [err]al kyl group or
a substituted orunsubstituted phenyl . . B non- hal ogenat ed organic
solvent to give a 1,5-benzot hi gzepige v.tive of the fornmula: 5 EP O
447 135 Bl [err] [ 5 NC OO mherelg)[err] is the sane as
defined above, and b) converti Canpound (1) t t he correspondi ng
3-acetoxy-[err]dimethyl am noet hyl) ®:-benzo- thiazepine derivative or a
pharmaceutically acceptabl e salt tI'Hzreoq in a known net hod, provided that

t he i ntranol ecul ar cyclization of nethyl

(2S, 3S) - 2- hydr oxaheidin(R2 isahe samp bedefihddlabavpe; and ( 4- met hoxyphe- 15

nyl ) - pr opi onat e h) convdrtingihecmpaand (Hto the tartesmanding A-dcetaxyes-(Halinbthylaminhgtbi)cti Sebenze-
xyl ene at ref | uxhiazepice derivasivear d phéPmacenticallyspseplablésalt B@reofiin a kiowh misthed; provided that
Her st el | en von ZXh&inBusolegularicychzatiomef sethyl(2%38)Qcwdrpxy:3r{2-amingpkenyithic)3-(dumethaxyphe-
eine C, M s C4 Ayiplogenateintherresencsiofp-tajuenesuifenjcnsidmenchydiste in siena gtrefly is disclaimed.
Unterwerfen eines Proplo- natderivats der For nel: 85 OR ,NHIC worin R2

wherein [err] alkyl group; or a pharmaceutically accep' Eﬂ! ilﬂl

eine C1 bis C4 Al kyl gruppe | st und RL wi e oben definiert | st el ner
i nt ranol ekul"&?‘éFF"&V@P 9erung in der Gegenwart einer Sul fonsaureverbi ndung
d_er For mal R3SG3H (ren)

hﬂe &"ﬂ.tﬁeg 2y Hegptplon Wps'p%enﬁ%'@?ze%'?%vageﬂ BYFPiFerte oder

unsubst ituierte Phenylgruppe ist, in ei- nemnicht-hal ogenierten
or gani schen Losungsm tel und, wenn es erw peaht ist, Cberfuhren des Pro-
dukts in ein Salz davon, vorausgesetzt, 'eRF nt ranol ekul are

Cyci | sl egung von Met hyl - (2S, 39S) - i hly

tl)
H O
'|’ i m
**‘;-/ worin R1 eine C, bis C, Alkylgruppe oder ein Salz davon ist, umfassend das Unterwerfen eines Propio-
natderivats der For mel: .
85
-' OH
~ COOR i
40 .
N Ha

worin R2 gine C, bis C, Alkylgruppe ist und R! wie oben definiert ist, einer intramolekularen Cyclisierung
in der Gegenwart einer Sulfonsdureverbindung der Formel:
45 R3SOzH {{J)]
worin R3 eine C, bis C, Alkylgruppe oder eine substituierte oder unsubstituierte Phenyigruppe ist, in ei-
nem nicht-halogenierten organischen L3sungsmittel und, wenn es erwiinscht ist, Uberfiihren des Pro-
dukts in ein Salz davon, vorausgesetzt, daf die intramolekulare Cyclisierung von Methyl-(2S,3S)-2-hy-
droxy-3-(2-aminophenyithio)-3-(4-methoxyphenyl)-propionat in der Gegenwart von p-Toluolsulfons&ure-
50 monchydrat in Xylol unter Rickfluf ausgenommen ist.

2. Verfahren nach Anspruch 1, worin R3 der Formel (ill) eine Methylgruppe, Ethylgruppe, Propylgruppe oder
eine Phenylgruppe ist, welche durch wenigstens eine Gruppe ausgewdhit aus der Methylgruppe, Ethyl-
gruppe, den Propylgruppen und Butylgruppen substituiert sein kann.

55
3. Verfahren nach Anspruch 2, worin die Sulfonsiureverbindung (lll) Methansulfonséure oder p-Toluolsul-

fonséure ist.

4. Verfahren nach Anspruch 2 oder 3, worin das nicht-halogenierte organische L&sungsmittel ein Ether, ein



drioxy- 3- 2-am nophenyl t hi 0) - 3- (4- nmet hoxyphenyl)-pro imwiul"u_ ﬂ wfart
von p-Tol uol sul fonsaure- 50 Mo iEphyedy fds gyn XVl oI

ausgenonmmen ist. 2. Verfahren nach Anspruch 1, worhn R3 der Fornel (I II)
ei‘ne Met hyl gru t h e, Pr | gruppe oder e Phenyl I's

wel che dur ch mﬁﬁﬁbﬁ Pl'é' bgfﬁﬂfg'dﬁﬁ?%ﬁ' qin ‘ﬁﬂ?ﬁﬁgﬁf KR)Q?’?’(%T‘E’P@BE‘E Et hy! -
gruppe, den gPr Ofghh hu&nsﬁspmm e b REberiEndehielnd tssuﬁg%hme:@mwbéém Js0-
VerfahreP nachpop\iahel A-Pro bREd SHePAroi®l T ONSaur ever bi ndung (|

Met hansul f onsi ure oder p- Tol uol sul - fonsaure ist. 4. Verfahren nach
Anspruch 2 ®deVerfahremoach Ansgieush 4) Mttdahaitmmiaﬂeme@rgamgma Ldsu:igemttﬂde:meblutﬂaist
sin Ether, ein 6 EP O 447 135

ni cht - hal og@ni X?@Q"NWF@EFT&"'L@%%W@W'P {i)in ﬂ?féMe'BP M°’%ﬂ 1 %@t‘?"g’éﬁ%’f*% be-
Kohl enwagser st 8pnd auf der Yerbindupg () yeewendet Wi- Anspruch 4, worin das

ht - hal
Dy b S8 R o A i o

worin das ni cht ogenl erte organi sche L8sungem ttel Xylol oder Tol uol

i st. 7. Ver Bahwverfahiaf Gim Afesgaliore bonl 3-Avetaxy-6-((dimetbyldritimrat i)+263-diHydirb 1,5+ banzethizeepin-
Menge vofs 0, 1 BersatdrOdefFanméiGew. - % ba- 10 sl erend auf der Verbi ndung
(1) verwendet wird. 8. Verfahren nach Anspruch 7, worin die Sul fonsaure
(I'11) in einer Menge von 0,5 bis 6 Gew. | @ - % basi s- rend auf

der Ver bi ndung (11) verwendet wird. 9. Vg @R zum Herstel l en von

3- Acet oxy- 5- (f-di met hyl ami no-et hyl ). 2./~ fydr o- 1, 5- benzot hi azepi n- 15

depivat eff der Formel: OR U s« Q08 V)1 _
CHCH2N C worn R1 esine Cl bhi s Al kyl r%% Hb)der éﬁh’ phar mazeuti sch

vertrigliches Salz davon ist uMas$ernd den Schritt 30 a) Unterwerfen
ei nes Propionatderivats der Fornel: ORO3S “H 2

t ~~NCOORZ; 40 wori n R2ei ne Ct;p,lce,{,@aﬂﬁ(yﬁ grupp elst und RL

w eobendefiniertist, einerintranolekdl aren {isbrung I'n der Gegenwart

el ner Sul fonsAureverbi ndung der Formel: R3SG3H (1) worln R3 eine C,
bb C4 Al kyl gr URB%n F@Qfﬁ@ cShige, ﬂ%&dpg H&#E:h ShdriloutidBSvePRighichsl Szl davon ist, umfassend

Phenyi gruppe-i g&nschitt €1 nem ni hal ogeni erten organi schen Lbsungsmttel,
um sin 1sb- Benzod) DhisARbi WilRE PiopibnattRfivafls@er®ime:46 ORI 50

Q&)/ XNOH HO 55 zu erhalten, worin RL wi e oben definlert Ist und
35
Hz (1
COOR
N\
40 worin R2eine C, bis C4 Alkylgruppe istund R! wie oben definiert ist, einer intramolekularen Cyclisierung

in der Gegenwart einer Sulfons&ureverbindung der Formel:

R3S0O,H {11V
worin R3 eine C; bis C4 Alkylgruppe oder eine substituierte oder unsubstntunerte Phenylgruppe.ist, in
einem nicht-halogenierten organischen Lésungsmittel, um ein 1,5-Benzothiazepinderivat der Formel:

45
OR!
S=
w oL
N
H 4)
55 zu erhalten, worin R* wie oben definiert ist und

b) Oberfihren der Verbindung (I) in das entsprechende 3-Acetoxy-5-(B-dimethylaminoethyl)-1,5-
benzothiazepinderivat oder ein pharmazeutisch vertrigliches Salz davon mit einem bekannten Ver-
fahren, vorausgesetzt, daf die intramolekulare Cyclisierung von Methyl-(2S,3S)-2-hydroxy-3-(2-

7



b): Coberfuhren der Verbindung (1) in das entsprech

3- Acet oxy- 5- (P-di met hyl ami noet hyl ) - Ip%asbpiaagt hi agmmuu"luu m”m', ei ’1

phar mazeuti sch vertrlgliches Salz davon mt ei nem Bekdnnten" VeY - * ahrsn,

vor ausgeset zt, dal die | nt r anol ekul a clisierun

Met hyl - (25 35) z*=‘"1‘fg1 net *VP"‘"\!EP'G%%%'" oy Gepgwart v vorygy Toluolguifgnsfyrpmonphu )
li Jiid i f5 l!'(ail"‘;ﬁ‘&f‘t"}‘rﬁﬂifbhenyI )-propionat in der Gegenwart
von p-ToIsuoI sulfonsaurem)nohy drat in Xylol unter RuckfluP, ausgenomren
ist. 5 Revendl catdagi gg'l Procede do preparatl on de driv6es de

1, 5-benzot hiazepine de ia formule: 10 f~~ORO 15 H dans | aquelle R1

represonth un Brai8Se e G kefis G TéberRbtnibebiRe &k foftfugies der niers,

conprenant une 020 exposition d un dirive propionatb de |la formul o: 25
"I 30 o dans laquelle R2 reprosento un groups alkyle en C A4 et Rl a
la mnme signification quo celle donn6eo C 55 A une cyclisation

i ntranol ecul aire en pr6senoo d'un conmpog Bc¥tre sul fonique de |a fornule:

RPSO3H (111) dans | aquel | e R p8pr€sentb un groupo alkyle en ClL A Cdou
un groupo phenyl e substitu6 osubs iOHI6, dans pp sol vant organi que non
hal ogon6# et, sl on | e souhai t'® g-cpnversion du produit en un sel de ce
35 dernl or, pourvu quo |a CyCl"ﬂ fgon | ntranol hcul al re de

(2S, 3S) - 2- hydr oxy- 3- ( 2- am nophhnyl t Io) 3- (4-nmh- thoxyphényl) - propi onato de
nmet hyl e en pr6sencoe de nDnoh drath acl de toluenesulfonlque dans

xyl ene au ref | gasiagpelle 5X?P'g 2'“ 9191“??@('5%?3%9\/&% oy dun-s8l 4% 189 fess ?’fn‘f“f"’e""“t une
cavaet er 76 en°{p@s'ﬂﬁ!|‘(9“f3{§ "'P%P"Fﬁrdﬁ{flf‘é'm{"ill) ost un groupe nethyle, 40

ot hyl e ou propyle, ou un groups phenyle qui pout etre substituo par au npis
un group. choisi parm |es groupes nbthy et | e, propyle et butyle. 3.
Proc~dA suivant |a revendbcation 2, card\tey en ce quo | e conpos6

d' aci de gul fonique (111) esat“‘ ide Het hanesul foni que ou de |'acide
p-t ol ubnesul f oni que. 4. Procui vaj une degjjpvendications 2 et 3,
‘caracterlse en ce qua |le solva ] non hal oane est un 6t her, -un
sol vant aromati que non hal ogene ou**df® hydrocarbure aliphatique. 5. Pr oc6d6
"sulvant la revendlcatlon 4, caracteise6 on ce quo | e solvant organi que non
hal 0g6n6sest daarylisgGelle Rtiepridanta uh Groupe @iRylé er G0, 1R/ lallemane sinifidation que celle donnée
{=fr opy| bonzenei-dessus|@ uhé cpdlisation ietranflboibaire eprémeabdlus cimpassid'abide sulfongneldedeminuie : 4,
caract6rise on co quo |e solvent organR¥@eHnon (pl ogébn6 estdu xyl ene ou du
tol uene. 7. PdaBijueleRirepmésentaurgronpeniyieen IC, owunramspénhibny substitué ounon subsidudl e
sul fonl que (11 K3nsgin solvantorganiquedpn halpgéng: vt dndesodiBite, une copiersipn du produls enynsel de ce
poi ds/ poPils, paernietpaytyr Auedd cyelisation ptsamolépylairede (2838 21aygroxy,3-(:Aminophgnyithio)-3-(4-mé-
revendi cat | on ?h°x¥i’ R-prapipnate de méthyle gq, présencede monchytrats Ha¢idnp-tolyanpgulfenique dansidp s o

en une quanti t gyl éne au reflux soit exclue.

Cl2

L_/ 2. -Procédé suivant la revendication 1, caractérisé en ce que R? de la formule (NI} est un groupe méthyle,
40 éthyle ou propyle, ou un groupe phényle qui peut &tre substitué par au moins un groupe choisi parmi les
groupes méthyle, éthyle, propyle et butyle.

3. Procédé suivant la revendication 2, caractérisé en ce que le composé d'acide sulfonique (lIl) est de I'acide
méthanesulfonique ou de I'acide p-toluénesulfonique.

% 4. Procédé suivant 'une des revendications 2 et 3, caractérisé en ce que le solvant organique non halogéné
est un éther, un solvant aromatique non halogéné ou un hydracarbure aliphatique.

5. Procédé suivant la revendication 4, caractérisé en ce que le solvant erganique non halogéné est de Iiso-
50 butylbenzéne, de l'isopropylbenzéne, du n-propylbenzéne ou de l'anisole.

6. Procédé suivantlarevendication 4, caractérisé en ce que le solvant organique non halogéné est du xyléne

- ou du toluéne.

7. Procédé suivant la revendication 1, caractérisé en ce que I'acide sulfonique (Ill) est utilisé en une quantité

55 de 0,1 & 10 % en poids/poids, par rapport au composé (1l).

8. Procédé suivant la revendication 7, caractérisé en ce que I'acide sulfonique (lil) est utilisé en une quantité
de 0,5 4 6 % en poids/poids, par rapport au composé (ll).



do- 0,5 A 6 % on poidsapoids, par rapport au corrpoedlmmm 3551
1s1 11 11211 11111 | 1@0&5%@, de pri I"ﬂ"’““ﬂéﬂf i
36ac toxy 5- (p- dlnhthylan1nohthyl) 2, 3-di hydro-1 , 5-berfzothi 4z6s pine d

f ormul e:

G S oot b et s v wrrgotaﬁz%l
A C4, ou d' un Se pﬁaPWﬁceuthuenent accept abl e de cee derniers, conprenant
|l es etapegs: a) d'exposition d' un dérive propionate de |la formul e: 20
>} O~~R, NH COOR2 dans laquelle R2 represent¥ é&ggroupe alkyle en C1 A G4 et
Rl a la nmeme signification quo celle def 3 -dessu, A une

cyclisation intranollcul aire gaprdsefce d un conposs d' scide sulfonlque de
la for- mule: RPSC3H (111)3 | agm g repregente un groups al kyle
en Cl1 A @ ou un groups ph6ny™s

{tubé ou non.subs- titue, dans un

sol vant organi que non hal ogens, po‘Jr grrrer n derive de '

1, 5-benzot hi az6pine de |l a 36 HO 45 dans laquelle R a
la m-ine signification quo celle d%ﬁﬁggng\ggssus ot b) de conversion du
conposei (I) en le derive de

3- acht oxye 5- ( P- di n6t hyl am no6t hyl )-i 1, 5- benzot hi a- zop| ne correspondent ou
on un sel phar m&mﬂqaémrﬁfen&c@@mm'@eae Ce & (Cy lov g'un s, phpgmaceyiiquenieptasepptable
connu, pourvu dﬂ@sldﬂnﬁﬁl I sat bon I ntranol ecul aire de

(2S, 38) 2- hydr hhnyl t hi 0)

6t hoxyphenyl ) - ﬁté‘{"@“ﬂg 'H%P"ﬁ%’?"@te@ﬁ'aﬁ?'g‘g'énce de nmonohydrate d'acde

pkt/d'l/ubnéosul f onl que dans du xyline au refl ux solt excl ue. S6

OH
COO
dans laquelle RZreprésente un groupe alkyle en C, & C, et R! a laméme signification que celle donnée
& 30 ci-dessus, & une cyclisation intramoléculaire en présence d’'un composé d’acide sulfonique de la for-
L mule :
R3SOzH ()
dans laquelle R? représente un groupe alkyle en C; & C, ou un groupe phényle substitué ou non subs-
_ titué, dans un solvant organique non halogéné, pour former un dérivé de 1,5-benzothiazépine de la
35 formule :
— |
) X
N
H
45

dans laquelle R! a la méme signification que celle donnée ci-dessus, et
b) de conversion du composé (1) en le dérivé de 3-acétoxy-5-(B-diméthylaminoéthyl)-1,5-benzothia-
zépine correspondant ou en un sel pharmaceutiquement acceptable de celui-ci suivant un procédé
_ connu, pourvu que [a cyclisation intramoléculaire de (28,38)-2-hydroxy-3-(2-aminophényithio)-3-(4-
50 méthoxyphényl)-propionate de méthyle en présence de monohydrate d'acide p-toludnesulfonique dans
du xyléne au refiux soit exclue. .



