(EP 0,395 302 Bl Description This invention relates to a novel process for
preparlng 1, 5- benzot hi azepi ne der t presented by the formula: 5
[err] 10 15 wherein one of R t@dsg%ﬁz B? C4 al kyl group or hal ogen
atom and the other is hydrogen, R3is ad-C4 alkyl group or a G -C4
al koxy groesgriptibhe above 1, 5-benzot hi azopi ne derivatives (1) are useful as
an internediate for the synthesis of, for 20 exanple, the correspondi ng
3- acet oxy- S5Thig inpahtionerelates &na navlqirdeyds) for lprdpallingnizSichiothitaeqpine dleletiviey spiosentod bgVi Ng
excel | entthéfppadaensi ve activity. Heretofore, as a process for preparing
1, 5xpémzot hi azepi ne derivatives (1), the method in which a propionic acid
derr itives represented by the fornula: 25 e2 1
R R S~~00 30 NH COOR4 wherein RF
represents hydrogen atom o§2an est '@I%e and RI, R2 and R3 have the
same neanings 35 as definefl above eated in a sol vent (for exanple,
xyl enej? to effect intRagpies i
No. 4,567,175 and No. 4,
of requiring a long peri
reaction. EP-A-0 343474 and E A 8455 are conprised in the state of the
art in,accordance with Article 54(3) 40 EPC. EP-A- 0 343 474 di scl oses a
process for preparing an acid of the general formula Ar

S *H S8erein one of R' and R2 is a G1 -Co, alkyl group'ﬁz halogen atom, M:l Zhe other is hy&Een\\REiE @i N

Rl ;and ch,a@ea“@ﬁ@&pora@epeg ydrogen, alkyl of 1 to 4 carbon atons,
al l?'&Xy of 1theatbvé a6 oBiPRe d&'rahtwgﬁn aré luschll 4O & iRIrhtiateOfor th tsirthesis oRiforand
R% t aked éa@@pb,h@é coirésPoriding dBieBFBI24(dim@hylaminalath@in1,6-Béangothisizepihs daivhtved @glingar e
napht hal eseeliet dypatonsive gotvtnyl whi ch unsubstituted or substituted by one to
t hr ee subst Hereefotes as @l prodessd for peapartng e1,5ivenznthiszepi®i detrivatigesoff), thé layethodfin Whitio a4
car bon at popignicakik dsrivatybs tepregentéd bthb formd: ons and hal ogen, whi ch conpri ses
hydrol yzi ng a conpound of the general formula 2

25 . . . o

(11)
® N\~ “NH, Coor®

wherein R* represents hydrogen atom or an ester residue, and R', R2 and R3 have the same meanings
85 as defined above,
is heated in a solvent (for example, xylene) to effect inframolecular ring closing has been known (U.S.
Patents No. 4,567,175 and No. 4,590,188). However, this method involves the problem of requiring a long
period of time for the intramolecular ring closing reaction.
EP-A-0 343474 and EP-A-378455 are comprised in the state of the art in accordance with Article 54(3)
40 EPC. :
EP-A- 0 343 474 discloses a process for preparing an acid of the general formula

AL
45 ‘ aH
Ry :
AR S
»db
50 gz/ . NHy - COH

wherein R; and Rz are each, independently, hydrogen, alkyl of 1 to 4 carbon atoms, alkoxy of 1 to 4 carbon

atoms, halogen, triflusromethyl or nitro or Ry and Rz taken together with the benzene ring to which they are
s5 attached, are naphthalene and Ar is phenyl which unsubstituted or substituted by one to three substituents

selected from the group consisting of alkyl of 1 to 4 carbon atoms, alkoxy of 1 to 4 carbon atoms and

halogen, .

which comprises hydrolyzing a compound of the general formula



| -P 0,395 302 Bl Ar 10
k"5 wherein RL and R2 and Ar are a above, by reacting sanme with
a base in a polar, protic solvent. qudﬁﬁ%é‘%?j‘not ed that in the paragraph of
this prior specification at lines 21 to 37, page 4, there is disclosed the
use for cyclization of an organic acid catalyst such as p-toluenesul fonic
aci d nonohydrate. Furthernore, EP-A-0 378¥455 di scl oses a process for the
preparation of a conpound of the geng sornula OCH3 (la) S 30 X

: OH 39 CH H Oin which X
repmg;‘nis one at om of hyd%ﬁ chl orinefconprising firstly causing a

2- amfot hi ophenol of 40 theflgen ral fornul g 4H

X H2N SH 50 56 3 PO 3 2 Bi ich X is defined
above, to react with (-)-( S)-Qﬂﬁlepoxy- (4e xyl proprionate of
formila OCH3 ~~~3w~~~~~~~5~ ~ i 5/° 00 10 >

(rrra) 18 CH30 20 then cyclising the int di at e conpound t hus

obt ai ned, of general fornmula OCH3 25 xp 30

15 -
wherein R; and Rz and Ar are as described above, by reacting same with a base in a polar, protic solvent.
It may be noted that in the paragraph of this prior specification at lines 21 to 37, page 4, there is disclosed

\..« the use for cyclization of an organic acid catalyst such as p-toluenesulfonic acid monohydrate.
) Furthermore, EP-A-0 378 455 discloses a process for the preparatlon of a compound of the general
20 formula
OCH,
S
80 ’
X OCH
N
35
H o
()

in which X represents one atom of hydrogen or chlorine, comprising firstly causing a 2-aminothiophenol of
40 the general formula

H,N SH

50

55



H2N S (I'va) OH 35
CH30 60 40 in the presence of am.ﬁD g%g ocess is characterised in that
the two reaction steps are carried ou out isolation the internediate
conpound, using a solvent chosen fronlannng the chlorinated sol vents having
a boi | i ngh @R is BIANELabERD, toGeaciiih (P2RBSRE,3-bgdXEH 4aNidtholpreprisratec Bemurar i ous
research and as a result, they have found that, when the 45 intranol ecul ar
ring closing reaction of the npound (I'l) is carried out in the presence
of a specific sulfonic acid 9@ ound, the conpound (1) can be prepared by

t hex réactlon within a short tlne mnth good yield. The present invention has
ch findings. According to the invention there
epari ng 1, 5- benzot hi azepi ne derivatives

0 55 4 EP 0 395 302 Bl R23 R j S

(R) 10 wherein one @f R2is aC - C4 alkyl group or hal ogen atom
and th® other is hydN\agen atom R3 is a Cl - C4 alkyl grodglte) a Cl - C4

al koxy group, which ,4k-rises subj ecting a propionic acid conpound
represented by the fosyla (11): 15 R2  ~~~~~ee 3 (I 20 H2
COOR4 wherein R1, R2 angd R3 have the sane neani ngs as defined above, and R4
represents an qﬁﬁg% 7 25 provided that (1 R 2S)-2-phenyl cycl ohexyl
group ’s discla ! said ester residue, to intronolecular ring closing
reaction in the presenc®of sulfonic acid conpound represented by the
formula (111) RSSGBH (TI1) 30 wherein R5 represents nethyl group, ethyl

gr , propyl group, butyl group or phenyl group which may be substituted
by at least one selected from nethyl group, ethyl group, proply group and
butyl gr omgn cyisihdithb iermediate compound thus obtained, of general formula

represented by the fa

OCH,

25

30

HZN S (IVa)
OH

35

CH;0
"o

in the presence of acid, which process is characterised in that the two reaction steps are carried out,
without isolation the intermediate compound, using a solvent chosen from among the chlorinated solvents
having a boiling point above 70°C.
The present inventors have studied various research and as a result, they have found that, when the
45 intramolecular ring closing reaction of the compound (Il) is carried out in the presence of a specific sulfonic
acid compound, the compound (I) can be prepared by the reaction within a short time with good yield. The
present invention has been established based on such findings.
According to the invention there is provided a process for preparing 1,5-benzothiazepine derivatives
represented by the formula:
50

55



proviso that the specific combination of one of RI and R2 is chlorine atom
and the other is hydrogen atom RS 4 group and R4 is nmethyl group,
and the sol vent being chlorinated mnt% |ng point over 35 70 * C and
R5 is methyl group or p-tolyl group is dlsclalned Exanpl es of the sulfonic
acid conmpound (I11) to be used in the intramolecular ring closing reaction
of the present invention incluge, for t he conpounds wherein R5 in
the formula (IIl) is an aIkyIRgroup {4| aving 1 to 4 carbon atons
such as methyl group, ethgl ¢ oup, g Obup or butyl group or a phenyl
grodggmhsch may be substith o one of thesgrpl kyl groups, and
particul arly, nethanesulfon aci d pomOB-t ol uenesul fonic acid is
preferably used. An anount ' '
limted but generally it is prefengabl ySgsed at an anount of 0.5 to 10 W w
% nore preferably about 1 to about 6 w w % based on the conpound (I1). The

present’Pntra Iecula rin cl 03| actio s prefe I ced n
appropri atﬁf s‘glD >€YV {1oéjp o{@ Ela lkgAé‘ﬁ"ﬁ qEovR Bﬁr}(?lé?ﬂ?" aqq). Q'Pfﬂg?)%/tﬁp r‘fg'yé'Smamm' R¥
solvents s e robenz a preferably
pOt kA I S S
extrenelg short as conpared with the case where no sulfonlc acid compound

is present in the reaction system and exanpl e, when xylene is used as
a sol vent, oy M—rbout 30 nminutes to about 4
houyrs. The desired conpd 3 be i sol atﬁg{tgs a pure product
contdi ni ng no sul fonic aciye [11) by si and easy

oper ati ags as, a i ng eaction m xture, collecting
precipitated crystals by fi amm‘mashing with a suitable solvent

(e.g. ethanol, aqueous ethanol, etc ). The thus obtained conpound (1) can
be converted to the corresponding 3-acet oxy-5-(, B-

di met hyl am nowgteteinl B, B2 @d [7& have ttei same mieaningsl e defingdi abevs, and ¥ cepeasentsiantppter tesidue,

f or mul a:2s5Pprovidedipat (i RERSK2-gleppylgytiopexyl group is disclaimed from pRidysteCresidue,

(V1) 1] (o intrpraglgpulapring closing reaction in the presence of sulfonic ggigh coppqune representeddy 1the
wherein Rl orga@ifid R3 have the same neanings as defined above, or a
pharnaceutlg%#l gqceptable salt thereof in a known nethod, for exanple, in
a method d€§¥¥bed"M n U.S. Patents No. 4, 567 175 and No 4,590, 188, the

cont ent s”of V\n‘hm repre|§en m%pif nCce)’{h rat epr H rou or p nce w?ucﬁ to
the pr OceS%u?gg it &‘L %&8 oo 1\"%3 @a%vﬁﬁ.ﬁwi ar
ring closi that tﬁ é. oftBi ofto%%} m¥ 5] n ot
and the ded i R e b% o r..a@&? s .rmgr il over
Ther ef org, 7b ad&ﬁ@%ﬁ&hﬁﬁm&&‘& pmg,ﬁ%ﬁ,q;, ,sld%g@p,gd on Is extremnmely excellent from
the industri agxaMpies bR SifonRSackdOdsRBEUAE (MY th Be LEA i B VIRBIbISRRI ridy AsRG Fodctdn of
whi.ch the mR3Géseminvbtion REILEY, R SkamPle, tREcoMpEMAE Rndidin BNM tSelkbRIAi (M) i8@h Blkyl group
Cco und. having 1 to 4 carbon atoms such as methyl group, ethyl group, propyl group or butyl group or a phenyl
group which may be substituted by at least one of these alkyl groups, and particularly, methanesulfonic
40 acid or p-toluenesulfonic acid is preferably used. An amount of the said sulfonic acid is not particularly
limited but generally it is preferably used at an amount of 0.5 to 10 wiw %, more preferably about 1 to
about 6 wiw % based on the compound (il).
The present intramolecular ring closing reaction is preferably practiced in an appropriate solvent under
reflux. As the solvent, high boiling point solvents such as xylense, toluene and dichlorobenzene are
45 preferably used, and xylene is particularly preferably used. A reaction time may be extremely short as
compared with the case where no sulfonic acid compound is present in the reaction system, and for
example, when xylene is used as a solvent, the reaction can be terminated at about 30 minutes to about 4
hours.
The desirad compound () formed cari be isolated as a pure product containing no sulfonic acid
50 compound (lll} by simple and easy operations as, for example, cooling the reaction mixturs, collecting
precipitated crystals by filiration, and washing with a suitable solvent (e.g. ethanol, aqueous ethanol, etc.).
The thus obtained compound (I) can be converted to the corresponding 3-acetoxy-5-(8-
dimethylaminoethyl)-1,5-benzothiazepine derivatives represented by the formula:
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The starting conpound (I1) can be prepared according to the nmethod as

di scl osed in Japanese 25 Provi si E9'8 a9 § Publication No. 225174/1984 or
No. 202871/1985, but an optically active conmpound (I1) wherein RWis an
ester residue, i.e. an optically active threo-propionic acid ester
derivative represented by the formula: 30 R2

eR3 (I OH ) OR 41 35

H2 0 41 wherein R41 rem%sents RT esi due, represents an asynmetric
carbon atom and Rl,RRZ nd R3 hgvea=tke same neani ngs as defi ned above, 40
canNatsprepared by re f ophenol conpound represented by the
fornula: 2 45 - RQEAGHN\H 50 wher ei n{¥Yhbol s have the sane
nmeani ngs as defined abo Qn opticaldly active trans-glycidic acid
ester represented by the fornul aipR3 O 41

(V) 6 EP 0 395 302 Bl whergin synbor3® have the same neani ngs as defined
above. The above reaction is QH !eﬁmbl y practiced in an appropriate sol vent
(e.g. xylene, toluene, etc.) under h‘eeﬁing. The conpound (Il - a) may be

i sol ated, but without isolation, the Tediction mxture can be applied to the
subsequent intranol ecular ring closure reaction. In this case, the

optically ag i | desl l.ed HRAYRE mbdning® REvaPt ai ned from the conpound
(1V) i il the Lééfézé,ué ; d&&éﬁé%‘)ess%ﬁﬁhe@oit n'gnkans_awrs gtﬁ&?, RE bkdfhieOh o hétRod! ds@iB&in

yi el d. Thesepal Nd. A8eP{78GRE No! $500R8H. Hol doRtbitY ofoiich e hafet ddMbIRABE Bstsin by
Thr oughouklh&, Speciti cation and claims, the term"lower alkyl" and "I ower

al Raxy" shoukdrdhg tb thb PFdeés8lof fle Prosdn®inGintidned rbentichbd slove) &l i@molBcular ng’ elasing

car bon @t @amorAdan b tdeRiatod VaminRGhEIRribdof ftite land thé HiesitedadompBund carstarbtainee: inyhigh 10

- Exanpl e lyidid hnd Rigk@Critytl TherbfoteD kridepicesy & thé poedny glerich B exytrawdely excellent from the

2- am Nno- Sindusial viatvioinpésctvaiparad @ittBthe 2oryerdibnal prpcess mrvehicB Hedeaction is performed in the

met hoxy phabegncs ofl thecsulfioni agidicompoetday| ester and the solution is refluxed under
ni trogen at s padinge céragourlt! {5 can b gwapered Bejortingr lopie methad (es jdisclaged e JaraneSge
react i en ProvidianalcPatentiRlblinationi Noi. 261 41984 grohic 282821/ 198% 1t ancepiepliyygetive pameginddi o
gi ve 37. 8whpreif Fl"( ig- an ester residue, i.e. an optically active threo-propionic acid ester derivative represented by

) - t hr eo- 2therfeemudacy - 3- ( 2- ami no- 5- chl or ophenyl t hi 0) - 3- (4- met hoxyphenyl ) -
propionic acid nmethyl ester as colorless needles. Yield: 68 %

30 R

(II - a)

41

. NH, COOR

ot wherein R*! represents an ester residue, * represents an asymmetric carbon atom, and R', R? and RS
have the same meanings as defined above,
40 can be prepared by reacting a thiophenol compound represented by the formula:

r2

R SH
(1Vv)

50
wherein symbols have the same meanings as defined above,
with an optically active trans-glycidic acid ester represented by the formula:

55 .
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mp. 126 to 129.5 0C 20 [agr + 248.8 * (¢ = 0.3, nmethanol) (2) A
mxture of 9.5 g of the present predufdesdgadq 9 of p-toluenesul fonic acid
nonohydrate and 95 m of xylene is refluxed for 2 hours. After cooling,
precipitated crystals are collected by filtration to give 7.5 g of (

+) - Ci S- 2- ( 4- "Rbrbin $yHdoRMgve) thedsahiy Chieanings 8s ddlihar abevd, 3- di hydr o- 1, 5- benzot hi azepi
n- 4( 5H) - one. Theé ethesle redfliod is)prabrably practicad in.an Zfghofiriate Zdlgent (6@. kyeyd, tolu@, @c.f under =
1.0, di nmet heatifgoTheensmgdaind Mx-anpiag bLis@ed, but withouhiolation, éheaéaction niixtere odn be applied to
(+) 7 t hr eo- fhe lsytequeyt-idrahlecisr ring-doswrh reaciisphie thid ¢ale. dje-@tiqally. aptivetdssivadisempduid (1)

pr ob«onl & oani kg ob@ined frgm the cpmpayhd @Vidrsthe e igactien Yessebwithinyeoshart eerigd @f tingegin |SP°dof
xyl ene is vigitl| Therelaref e procesis industrislesxtremsly sdverageousenoval of water. After
cooling, predhisrghastetie spocification and claires, |thec toem lyer pkylT ard Slawernelkomg's Fodd vl by
et hanol t Om&m;gedl@ @fegpg to alkyl having one to four carbon d@oms and alkoxy having one to four carbon
(+)-cis-2- E‘t&mﬁé‘isHWWhenyl) 3- hydr oxy- 8- chl or o- 2, 3- di hydr o- 1, 5- benzot hi azep
in- 4(5Hf- g Yield: 93 %mp. 244 to 245* CInC|dentaIIy

accordi ng mtpl‘?e met hod in which the above reaction is practiced in the

absence of habd' &G H' fS’QJ 92'45 L9 S-amfh fis AFSC 4 BEY-vhid-3-4-
Japanese Pr o&itﬁagﬁ? °"euc. ﬁ% e T -raawimos B o2,
desired ,conpyjac Dﬁs§ r &rVi€ dadd t@ I’therlﬁ &.Wh&&r&‘ Qhd Gieciplfaiel Trystifd X aoNbtd

m xture of Ilegyddord t0fgs 376 g of (+)threo:2-h droxy—3-(2-am|no-5-chlorophenyIthlo)-3-(4-methoxyphenyl)-

) - t hr e0- 2- hygledioné-=8id (et BsidPasolefdsO hddale Ny | t hi 0) - 3- (4- met hoxyphenyl ) -
pr opi oni ¢ aci dyiefd; é8l%g of p-tol uenesul fonic acid nonohydrate and 220 m of

tolene is refhxessihorosB-dours 45 under continuous renoval of water.

After coeeling, [4B°ec24sist-akedo.smesiasd)s are collected by filtration and washed
wi t h et hanol (2} ® miytuveeof B4, Bof sheqrresént product, 0.49 g of p-toluenesulfonic acid monohydrate and 95 ml of

) - Ci S- 2- (4- naytehajsyrafluganlyfbr) 2 foutsy Mfteo Rapli®), priadipitated 2rySale ark ollected bisfiliation to give 7.5 g
zot hi azepi n- d( EHjis-dtenethvkyphenyl)}§2ydiaxrBighlord2 4-dinydro4.5- benzgthiggepipdSHipte- 4 (1) In
600 m of xyl eN®lda®eBd @i ssol ved 132 g of 2-am no-5-net hylthi ophenol and 200
g of ()-%rans- 38 244 R pheny l&ﬁ]l yci di-c-aci d net hyl -ester and the -

sol ution is refdkixde?f -6t (°1?0°t‘?5"‘¥ ormagidelnder nitrogen 55 at mosphere for
4 hours. After cooling to 40 'C, n-hexane is added to the reaction m xture,
and the re&@MPHP nixture is stl rred and then cooI ed to 10 *C. Precipitated

crystal S are CO' xter%t eid 9 fl l th 2th (Po hen |o)- - eth phen l-
()-thred” 2 rﬁ ’éé{d%sﬁg VIR ‘ﬁ T5e
ic acid SK
er & ntlrﬁjgﬁsq'gmalﬁl (99! Q.f §ooﬁ£gy ﬁ tated ystals I i ]and washed
wuth ethanol to give 15 g of (+)-cls-2-(4wmethoxyphenyl)-3-hydroxy-8-chloro-2 3-d1hydro-1 5-benzothiazepin-
4(5H)-one.
35 Yield: 93 %
m.p. 244 to 245 °C
: Incidentally, according to the method in which the above reaction is practiced in the absence of p-
d toluenesulfonic acid in the same manner as described in Japanese Provisional Patent Publication No.
225174/1984, yield of the desired compound is 73 % even after refluxing for 20 hours.

(=

Example 3

A mixture of 17.0 g of (+)-threo-2-hydroxy-3-(2-amino-5-chlorophenylithio)-3-(4-methoxyphenyl)-
propionic . acid, 0.91 g of p-toluenesulfonic acid monohydrate and 220 ml of toluene is refluxed for 8 hours
45 under continuous removal of water. After cooling, precipitated crystals are collected by filiration and washed
with ethanol to give 148 g of (+)-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-ben-
zothiazepin-4(5H)-one.
Yield: 92 % -
m.p. 244 t0 245 °C
50
Example 4

(1) In 800 ml of xylene are dissolved 132 g of 2-amino-5-methyithiophenol and 200 g of (¢)-trans-3-(4-
methylphenyl)glycidic acid methyl ester and the solution is refluxed at 120 to 130 °C under nitrogen

55 atmosphere for 4 hours. After cooling to 40 °C, n-hexane is added to the reaction mixture, and the
reaction mixture is stirred and then cooled to 10 °C. Precipitated crystals are collected by filiration to
give 218 g of (x)-threo-2-hydroxy-3-(2-amino-5-methylphenylthio)-3-(4-methylphenyl)propionic acid meth-
y! ester as colorless crystals.



Yield: 69 %% mp. 114to 116 IC (2) In 500 g of xylene are dissolved 50 g of
the product 0.57 g of p-tol uenesﬂéggﬁ% zag{d nonohydrate is added to the
solution and the solution is refllx or hours. After cooling,
precipitated crystals are 5 collected by filtration, washed with xyl ene
to give 39.0 yiiPbe & - Ci S- 2- (4- net hyl phenyl ) - 3- hydr oxy- 8-

met hyl - 2, 3- dighy.di®roha®~benzot hi azepi n- 4(5H) -one as col orl ess crystals.

Yiel d: 86 ¥ wmg00gbBhyldne ab@fsscived 50 g bikiasrproducth 0.67g af SwoluertesulioniodciddBholgdratsf is

wat er and 643dgo @k sokiidnadna ltheasomtianLis pefimabe dorMDhayrso Aftelr Jcodling, eeecRitdtedderystals- @e ( 2-
am ket 5- metdigtth by filtredon oyvasBed #ithreyldng | tp huive y39)0pg o ixrois-8-(amétoyinkenvipthydrotyedr |

7.4 g of powkhgdddhydpdibSdenadthiazapn-4¢biiitond asgoloress &yptalsensi on and the mi xture is
- stirred for 30ekdBAM es at 50 to 55 0C. Then, 13.8 g of 35 % 15 hydrochloric-
aci d are addedpdBpilit8&C and 200 Ml of water are added thereto, and the
mxture is cooled to 10 *C. Precipitated crystals are collected by

filtrato demplei®washed vmth vvater to gi ve 80 g of () threo 2-

hydr oxy- 3- (2- ami no- 5- et h

) by 1,20

Q solu ter g 8 eﬁ-ﬁ g"ﬁ %s r}d )

g Wlelt gm;]E er I"lo fq%wggmyﬁ%g %hgegt %m i gfﬁg[nc mm(%t]eg 5% ofn;‘;r n% @d oﬁsazz
m xture i 8> '
cool i n§, %Brogh ori¢ ac e rejf:i % @été‘u % mi &?fn%%a d?}){th i; {O%k%m’ghﬁ% Jﬂﬁdf_tain .

tol uene qp I 3- 71 ro | jic acid (wet material).
IOE de toﬁ&% hdlo. g SPRSIInEduAchR LA wibhéhylirato ne.

met hyl ph er¥yro 4 A‘,&nﬁg@
Yi éld: 904 a/ﬂcmj FherelcBand tﬁb r%&l@rer fefidad E%%fﬁmrg uritiel EbntAbusTbmévhl of whidie Affor 26dling,
di ssol ye dyrgdbittedcrial’aré BatbAecbyGiftafidnOvdsh@Pidneibena Bl Bidd t dive@5 g of ()-cis-2-(4-

(-) - t r ansmelnyiphenylyBnldrsy Besyl-2, Bbiteiot Sbensdtiiazepart-H§H)-osst er, and the sol ution
I s refl uxedysmacore ni trogen at nosphere for 2 hours. To the reaction m xture

are added 1m43183 tofisep-a ol uenesul fonic acid hydrate and 350 ml of xylene and

30 the mxture is refluxed for 2 hours and sinultaneously 350 nml of the

sol vents i Bxaplgi | | ated. After. cooling, .precipitated crystal s are collected

by filtration to give 19.8 g of (+)-cis-2-(4-nethoxyphenyl i‘ 3- hydr oxy- 8-

chl or o- 2, 3- Hi 499 dm of tolusne)arp Aweqived 24Hianef & 5Cﬁ'?l9’°“‘PH%)’¥'?'é’a 35AQ ‘lflﬁé?ﬁ"& -

proper t i eretesxynhpryg) v%mq'd Wé‘l’"é qsia'éﬁt‘? thsol "% @‘e f”" é’“gjﬁ he ang ed
istillated.

i n Exanpl fours. T°§B°Ei%' f -t°| 3 4
2-am né* 5“‘?@’( [SH'P ent is fter zoolin
net hyl ph E'P’ﬂ? argcm % rat 'slt e?' Dl OE +)c's §4’meth°xyghe PURCY Sinder

Tt o o8 sca Ll csi%a?’ Blfgﬁzs L dué.f& 5 590 e ol R Sodfce 10

t he react] Xtare an Cl pi crys als are collected by filtration
to give 6 g o

(-)- threoE,gmplge;roxy 3-(2-am no- 5- net hyl phenyl t hi 0) - 3- (4- net hyl phenyl ) - prop|
oni.c acid hyl ester as colorless needles. Yield: 65 %mp. 107 to 109 *

C 46~ yah (483 mi 3BFnefte bre(dissalvedl, 421508 DuRti0)5-rhebyltiflopfibriol sHdes8ay of 46 )-garsf3-(d-he
above pr odysdihylpRerdi)glycifc d2idt méthie 8erlihidane Solion & refmaihynderatitagematmdspbererfor @f
40 hours. After cooling, n-hexans is added to the reaction mixture and precipitated crystals are collected by
filtration to give 65 g of (-)-threo-2-hydroxy-3-(2-amino-5-methylphenylthio)-3-(4-methylphenyl)-propionic
acid methyl ester as colorless needles.
Yield: 65 %
m.p. 107 t0 109 °C
45 [«]2° - 235.4 * (c = 1, methanol)
(2) A mixture of 20 g of the above product, 0.4 g of p-toluenesulfonic acid monohydrate and 160 mi of
xylene is refluxed for 5 hours. After cooling, precipitated crystals are collected by filtration to give 15.7 g
of (-)-cis-2-(4-methylphenyl)-3-hydroxy-8-methyl-2,3-dihydro-1,5-benzothiazepin-4(5H)-one.
Yield: 87 %
50 m.p. 207 to 212 *C
[«2° - 120 * (¢ = 0.3, methanol)
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xylene is refluxed for 5 hours. After cooling, precipi ar

collected by filtration to give 15 ogggf (ﬂu ”@" ﬂ II“

(-)-cis-2-(4-methyl phenyl) - hydroxy to%n?l 2, 3-di hy i
C =

n-4(5H)-one. Yield: 87 %50 mp. 207 to 212 C[HO - 120 | 0.
met hanol ) Bfaing EP 0 395 302 B1 1M1 11Jl 11111I | !
Clainms 1. A process for preparing 1,5-benzothi azepi ne derivatives
represent eql byprédass b qprépiing:1,5Mi8nzothiazepine derivatives representdd by-the-fermulas~~~ wher ei n
one of Rl and RR is a G - C4 alkyl group or halogen atom and the other is

_Q.)N—CD

hydkegens 15 atom R3 is a C,- C4 al kyk=group or a G - C4 al koxy
group. which conprises subjectlﬂg a propif i*d compound represented by
the formula (I1): R 2 R -

R (rr)y RrR S~~ erel\0 R, R2 and R3 (#dve t he sane

meani ngs as defined above, a repr esg %ﬂan ester residue, provided
that (1R 2S)-2-phenyl cycl ohe ) s disclaimed fromsaid ester
residue, to intranol ecular ri ng cl o$i ng Y@action in the presence of a

sul fonic acid corrpound represent ed by the 30 formula (111): R5S03 H
(I11) wherein Rsherer %Sef% 3n EyA C1gr g %kyl)glﬁﬁ%br EHOBBWat rﬂré?imfhe aﬁdpl'bohydgaé"yl

group or phen%m le ra ARG, | east one

sel ect ed fro |Lns rﬂf&l&gompcfuﬂcpre}freggn@@ﬂyi’l‘a@d)rrmﬁbﬂ} group, with
t he proviso e sp ecr |c co |nat|on of one of Rl and R2 i1s chlorine

atom and the ot her i's hydr ogen atom R3 is_methoxy group and R4 is methyl
gréu—p, and the sol vent bei ng cgd a,boiling point over 70 * C
and Rs i,g nmethyl group or p A ar med. 40 2. A process for
preparing 1, 5-benzot hi azor;ﬁ‘p . agdcording to (@Iaim1, wherein the
sul fonic acid conpound (111) suldpni c acid or p-toluenesulfonic
acid. 3. A process for prepa ghzof hi azepi ne derivatives according
[ oh | NHeEOORd out in an appropriate sol vent
under rebl ux 45 4.. A process for prepari-ng 1,5-benzot hi azepi ne deri vatives

according to Claim1, wherein the sulfonic, acr d I | | s,' ampunt
of 0.5 to 10 w Whagingsd a8 RE haved GT '"9 rRG
1, 5- benzot hi aeuderrREovied thgifi R.&32-pheny Y‘ﬂﬂh P

acid 50 ( |tp| rameleqylag.tingglosing, reg%ﬁ H‘tth%'f s_fn(fe o(:jé sng’w g/cl %oméaaun ?P ser%ég l;yqné ¢
propi oni® aci F™BMWHund (11).

RESOsH  (lll)

wherein R® represents methyl group, ethyl group, propy! group, butyl group or pheny! group which

35 may be substituted by at least one selected from methyl group, ethyl group, proply group and butyl

group, with the proviso that the specific combination of one of R! and R? is chlorine atom and the other

: is hydrogen atom, R® is methoxy group and R* is methyl group, and the solvent being chiorinated with
St a boiling point over 70°C and R® is methyl group or p-tolyl group is disclaimed.

40 2. A process for preparing 1,5-benzothiazepine derivatives according to Claim 1, wherein the sulfonic acid
compound (lll) is methanesulfonic acid or p-toluenesulfonic acid.

3. A process for preparing 1,5-benzothiazepine derivatives according to Claim 1, wherein the reaction is
carried out in an appropriate solvent under reflux.

4. A process for preparing 1,5-benzothiazepine derivatives according to Claim 1, wherein the sulfonic acid
() is used at an amount of 0.5 to 10 w/w % based on the cqmpound (.

5. A process for preparing 1,5-benzothiazepine derivatives according to Claim 4, wherein the sulfonic acid
50 (1) is used at an amount of 1 to 8 w/w % based on the propionic acid compound (ll).
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R e e f t)R OH(I HoO 10 wher'ei if ofie of R
and R2 i s5 aAGrocassfof pRbding oflicany Beté cibfb-BERGthiadepina defivitives Represbritei byitis tyrdiangen
atom R3is a C - 4 alkyl group or a C1 - C4 al koxy group, and *
represents an asymmetric carbon atom 15 whi ch conprises reacting a
t hi ophenol conpound representeﬁ by the aR(IV): R2 20
~~~*~%R1  SH (1V) 25 vgrer eijn R N h#fve the sane neani ngs as defi ned
above, with an optically ' dic acid esygy represented by
the formula: 30 R& S 3ch (V) 35
wherein R3 has the sane nea deff ned above, and R4l represents an
ester residue, provided that ophenyl cycl ohexyl group is
di scl al?med from said ester residue, to forman optically active
%/r eg— propion el%;%lo(?\e %? F\g Cé}@gltﬂq (gl,e E{ngrgurllatoeﬁ el{t?iecfapog;;fag_fgl er ié(?lydrogen
NH2 COOR4 | :}meﬁse'lsr? Gorr oY P of £ £ - Gt R R 4 e o Y TG e, garbon
Qef ! ne% ab OVfiich riéeQ%;ctﬁiHthﬁo%hén@&:oﬂlp&nagﬁ%genfegrﬂp%ﬁ'&lmﬂlﬁ hV):' a) to )
i ntranmol ecul’ar ring closihg reaction In the presence 50 of a sulfonic
acid conmpound represented by the fornmula (1l11): RSSGBH (I111) wherein RS
represents methyl group, ethyl gftoup, propyl group, butyl group or phenyl
gr O#p whi ch 55 may be gybst‘tuted by at | east one selected from nethyl
group, 22t hyl group, proply oxgsp~ae®Bbutyl group, with the proviso that the
specific conbination of one o and R2 is chlorinedXom and the other is
hydrogen atom R3 is nethoxy &§ R4 is nmethyl group, and the sol vent
being chlorinated with a boilinQ 2 over 70 * Cand R5 is nethyl group
or p-tolyl group is disclained. 10

25

wherein R! and R2 have the same meanings as defined above,
with an optically active trans-glycidic acid ester represented by the formula:

(o]
30
Rs.QJ_\_COORu V)

35 wherein R3 has the same meaning as defined above, and R*! represents an ester residue, provided
that (1R,28)-2-phenylcyclohexyl group is disclaimed from said ester residue,
to form an optically active threo-propionic acid ester compound represented by the formula:

. (IT - a)
OH

45 NH, COOR*!

wherein R', R?, R3, R*! and * have the same meanings as defined above,
and then subjecting the above compound (Il - a) to intramolecular ring closing reaction in the presence
50 of a sulfonic acid compound represented by the formula (lli):

RSSOsH ()

wherein R5 represents methyl group, ethyl group, propyl group, butyl group or phenyl group which
55 may be substituted by at least one selected from methyl group, ethyl group, proply group and butyl
group, with the proviso that the specific combination of one of R' and R? is chlorine atom and the other
is hydrogen atom, R3 is methoxy group and R* is methyl group, and the solvent being chlorinated with
a boiling point over 70°C and R5 is methyl group or p-tolyl group is disclaimed.

10
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1, 5-benzot hi azepi ne derivatives ac%pb%ggoé g1 d ai MmO reaction

of the thiophenol compound (IV) and the optically active t rans- gI ycidic
acid ester (V) is carried out in an appropriate solvent under heating. '

5 8. A procasrocbRriorfPrépamig 1Ebehzdthidaepraaishvatee pécoriing @ Claiat 6, whereia treoeattiongpft 0
Caim6, whegeitilophbial sdnlpbinai (1v) areii the oicalip uctide (ransiglycidic acid bétaxr(@de bdniadi oot ine@n d
or p-tol ueneapprdpaite solvant uder Beatify. pr ocess for preparing 1, 5-benzot hi azepi ne
derivatives according to Caim 6, wherein the in- tranolecular ring

cl 0s¥ng sr ec hipowessdorpeaparing d Scetzothiazegine derpyativen deeardingste [Claish 8. whergie theyrsuliqnig,acid 1 o
10. A pr oces sonipspndiiipis metharpsufosic anidor ptivlsenssylfinisacider i vat i ves accordl ng to
Claim6, wherein the sulfonic acid (Ill) is used at an anpunt o 10
W W % basel &nPPeRES denpeRaes 15rbenzot§7=°pm deyivafiyes -acequdig, to P@E °'" e -

1, 5- benzot hi ﬁi@?&?%@”ﬂ‘@t"l°%&'l°%%“ 18 63 d’f’triba’l%?p@f”‘aﬁterﬁ°[’fﬂ““ PPN the sul foni c
érsopl On?gl %C 15-be %la me §er Ft Ssac rx to C(amp @ wagre[mhe Jaﬁomc acid

3- acet oxy- 5- (‘ Ss 'ﬂﬁ?‘zgéttaﬁ)?[" 1A AP 1?5" 1 enzo epl ne der| vat i ves
C&Ir Y |e3sent 35 riv tlves accordmg to Claim 10, wheran %e?s%m
- 15 acn z jlﬁekggﬂio mz«&g MO &S LdompURg afa).R1 and R2

is a Cl - group or a ogen at om an tﬁe ot her is hydrogen atom

R3is a Cqg ACA’OCQLJ(MJ prepaiiy3-etoidy %-dim%laﬁnr‘é&ﬁm -10H-B2H#dthiadpind derivatives represent-
phar maceut i cahly ma¢smaphabl e salt thereof which process conprises:

subrectl ng a propionic acid 35 conpound represented by the formula
(11): Rgp ~- £ S
(I'') H2 COOR4 45 wherein R1, } e sane neani ngs as defined
above, and R4 represent sSRrg S ( rovi ded t hat (1

R, 25) - 2- phenyl cycl ohexyl gNhe ' '(igéic_d_ﬁrom sai d ?‘g{ residue, to
i ntranol ecul ar [ [ ®sence of ul fonic acid

I1): 50 R5SOSH (rrr) wherein R5
represents nethyl group, et hyl grdqup, “pro group, butyl group or phenyl
group which may be substituted by tch ohe sel ected from nethyl group,
et hyl group, propyl group and but§ﬁ2 \\CH

3

30

wherein one of R! and R? is a Ci - Cs alkyl group or halogen atom, and the other is hydrogen
atom, R2 is a C1 - G4 alkyl group or a G - Ca alkoxy group, o '
or a pharmaceutically acceptable salt thereof which process comprises: subjecting a propionic acid

35 compound represented by the formula (li):
40 \ i : ‘_@— (II)
H, coor*

45
wherein R', R2 and R3 have the same meanings as defined above, and R* represents an ester
residue, provided that (1R,2S)-2-phenylcyclohexyl group is disclaimed from said ester residue,
to intramolecular ring closing reaction in the presence of a sulfonic acid compound represented by the
formula (li):
50
R®SOz:H ()

wherein R® represents methyl group, ethyl group, propyl group, butyl group or phenyl group which
may be substituted by at least one selected from methyl group, ethyl group, propyl group and butyl
5 group,
to give a compound represented by the formula (I):

1



55 group, to give a conpound represented by the fornmutra—it)~ EPO

395R~302 Bl 1 1111 I. LI 1%1\ ]ésl I %ﬁlé%ﬁéﬁ ?'.F L oMloumm‘Hlmmlﬁl&nﬂRs

have the sane neani ngs as defined above, and converti osin

t he correspondi ng 3-acet oxy-5-(P-di net hyl am noet hyl ) -1, 5- ben- zot hi azepi ne

derivative or a pharmaceutical |,y acceptapeensalt thereof in a known nethod,
papdf one of RL and R2 is

chlorlne atom and the othR} ig hydgoega atom R3 is nethoxy group

and~Rdsi s nethyl group, andy# :

point over 70 * C and R5 is

1, 5- Benzot hi azepi nderi vat en, melchﬂ du &h die Formel 30

3 25 1K H 0 30 dargestelit wer den, worin eines
von R und R2 eI ne Cl CA- AJ ka}é/ % e oder Io enatom i st und das
andere ein Wasee

- CA-A kOXyglgot @v?rgn[g 1 ﬁf"gg%g tlcﬁﬁrsregi pgé% %‘tq reo 09' lgrg:ﬁgteéo\égm b%ﬁagun@

\(NFl f)h eNﬂgr c ﬁ p cu one of R‘ an onne atom and $he‘ther is hydrogen

Bedeut i om r'ki i qﬂeth (ﬁ I\)dﬂq)e chlérRgBd BRa boiling
gen W o,g % *l B,log'g egn,uyg isBdimgd.nen Est errest bedeutet,

mt der Nhlgg e S henyl cycl ohexyl gruppe aus dem

Est errest paii ﬁ,lgi,gssen | st e| ner intranol ekul aren

thgscthBrea |on I n der Gbgenmart ei ner Sul fonsaur ever bi ndung, wel che

durch dj eq, Fajkfighten @l HelstendRa $6% t5-Berzbthih2ppifderivaten, wkiohe estedid Formelr d, worin RS

ei ne Met hyl gruppe, Ethylgruppe, Propylgruppe, Butylgruppe oder Phenyl -

gruppe, die durch m ndestens elne aus der.. N@thylgruppe Et hyl gr uppe,

Pr opyl gruppe und Butylgrup- R?
25
I)

30

dargestellt werden, worin eines von R' und R? eine C1-C4-Alkylgruppe oder ein Halogenatom ist und
das andere ein Wasserstoffatom ist, R® eine C1-Cs-Alkylgruppe oder eine C1-Cs-Alkoxygruppe ist,
umfassend das Aussetzen einer Propionsdureverbindung, welche durch die Formel (lI):

40 \@ @ (II)

NH, COOR

45

dargestellt wird, worin R, R2 und R?3 dieselben Bedeutungen wie vorstehend definiert haben und R*
ginen Esterrest bedeutet, mit der MaBgabe, daB die (1R, 28)-2-Phenylcyclohexylgruppe aus dem
Esterrest ausgeschlossen ist,

50 einer intramolekularen RingschluBreaktion in der Gegenwart einer Sulfons3ureverbindung, welche durch
die Formel (llI):

RESOzH (i)
55 dargestelit wird, worin R® eine Methylgruppe, Ethyigruppe, Propyigruppe, Butylgruppe oder Phenyl-
gruppe, die durch mindestens eine, aus der Methylgruppe, Ethylgruppe, Propylgruppe und Butylgrup-

pe, substituiert sein kann, bedeutet, mit der MaBgabe, daB die spezifische Kombination, da8 R! oder R?
ein Chioratom und das jewsils andere ein Wasserstoffatom ist, R® eine Methoxygruppe ist und R* eine

12



pe, substituiert sein kann, bedeutet, mt der MaBgabe, daB die s
Kombi nation, daB Rl oder R2 ein ChIEgr Ry das j&mm‘ﬂl.lﬂml‘miﬁmt) E
Wasser st of f at om i st, R3 eine Mt hoxygruppe i'st und

302 Bi 11217 111111111111131 Met hyl gruppe i'st und das
Losungsmi t t elMetfylgaipbeist urdSdas LB3uhgstitlBEERIoRbre BE PrandidemCEiedepurRi' §bet! Ik CRINAERS Ndine
Met hyl gr uppe Methgigruppel stlelyp-Ddlyigiipe ish usgeadmigaciitl ossen ist. 2. Verfahren zum
Her st el l en von 1, 5- Benzot hi azopi nderi vaten nach Anspruch 1, worin die

Sul f onseur @ve4erfahfien zum Hetsiellahmag 1.64Bbizpthigispindaisaién’ ranks nsprectot worin die Sulfonséurever-

p- Totuolssul f dindingr(¥) MethansuBonsilee bdehp-Eelugisyifanbduresstel | on von

1, 5- Benzot hi azepi nderi vat en nach Anspruch 1, worin die Reaktion in einem
geei gnet en3.Ldet#Epsnum Herstellgp vpn REERIPYRZoRlfes a5k tAnggrycy 1. vorin die Regktiom iy en
zum Her stel | éﬂ‘ev@ﬁe'g_“e??ﬂMWW%@@DFWP\)’S‘?@ 'Flﬂ'&‘h Anspr uch 1, vvor| n die
Sul f onsaure (| II |n ei ner -% bas aurea%

BY nzo S\'}'B
175 Bonzot h:ng %‘1’ %SE . aaaa%gef%"éav'ﬁgc %ﬁgg bl (11 in
Me
IeDIr gglr ons? 8r§e$? tren é‘@ "pemcé(‘\% V%‘S"WS- éfgﬁ?iegﬂcfndgen%gw R%ru Fef/é'i‘ %%;lélfonsw: g:i
a b

Herstel |, n ORdird sch iver enzot hi azepi nderi vat e, urch die
For el : 3 ™
(1 25 dar gest\skmen%ms&eua\%hseh SRR Sis M 8BefBothldbibinFtivat, Waickd dufeh Rl Hedrhelll UPPE
oder ei n Hal ogenatom i st und das andere ein Wasserstoffatomist, R3

"Ci - C4- Al kyl gruppe oder e| ne Cl-4- A kox gruppe ist und worin * ein
asyrmet b Sches Kohl enst of f. bedegk et, unfa Umsetzen ei ner
Thi ophenol ver bi ndung, wel cEe dur ch d| e ,F :/f

&

-R11 ,. NG 40
NH2 dargestelit wird, worin ¥ unif R2 dives en Bedeut unddh wi e vor st ehend
definiert haben, mt ineom op ) i rans G yci dsl ureester, wel cher
durch di%e Formel: 45 R3 COOR41

dargestelit wird, worin R3 diesel be’%edeu?ung W e vorstehend definiert hat
und R41 einen Esterrest bodeutet, mt der Maf gabe daR die (1

R, 28) 2- Pheny cl oho ruppe von_dem Ester [ est hI QS son | 55
um ei ne opt i %Wx é ﬁ’ 518‘? g |'Jg 158 i B’“ g 2' ispyund
wel che dﬁr ch assir%toffa eine G- ruppe oder eine 4= xygruppe |s und

worin * em as metrlsc es Kohlenstoff bedeutet,
umfassend das Umsetzen siner Thiophenolverbindung, welche durch die Formel (IV):

% -R" .
SH

(IV)
%0 NH»

dargestellt wird, worin R' und R? dieselben Bedeutungen wie vorstehend definiert haben, mit einem
optisch aktiven trans-Glycids#ureester, welcher durch die Formel:

45
o)
R’.@A coor'? (V)

50 .
dargestelit wird, worin R® diesslbe Bedeutung wie vorstehend definiert hat und R*' einen Esterrest
bedeutet, mit der MaBgabe, daB die (1R,2S)-2-Phenylcyclohexylgruppe von dem Esterrest ausgeschlos-
sen ist,

55 um eine optisch aktive threo-Propionsdureesterverbindung herzustellen, welche durch die Formel:

13
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10 dargestelit wird, worin R1, 5 sgblg4/nd di esel
vor st ehend defi ni ert haben, 'undRﬁﬁann ussetzen der voﬂmimnmm Hmﬂmndur{g
(I''-a) einer intranol ekul aren Ri ngschluBreaktion in d anwar t sel rer
Sul f onsaur ever bi ndung, wel che durch die Formel (I1lI):"15 RSSCBH (ren)

dargestellt wird, worin R5_gine Methylgeyppe, Ethylgruppe, Propylgruppe,

But yl gruppe oder Phenyl - gRuppe, die ) g? ndest ens ei ne, ausgewAhlt aus
der, Met hyl gruppe, Et hytgru Nr ugpe und 20 Butgi gruppe,

sub&tﬂ tuiert sein kann\ga ]t der MaBgabe, %IB di €& spezifische
Konbi nati on, daB RI Q,der @i N Chl gr=208m und das jeweils andere ein
Wasser st of f at om | et, R3 W h PF]O? jeppe i st und R4 eine Methyl gruppe ist
und das L6sungsmittel chloriert I&t," nmt einem Si edepunkt Cber 70 * C und
R5 eine Methyl gruppe oder p-Tolylgruppe ist, ausgeschlossen ist. 25 7.
Ver f ahen zum Herstel |l en von 1, 5- Benzot hi azepi nderi vat en nach Anspruch 6,

wor m di e Reak%g wqi womh@hﬁﬂ%wu%ba@s%ms ehfznggm.eme@n icHfiBre fdEb, Ve N

trans- G yci LibhefideH V&t I 13k Hi0dr&iction i
Erhi t zen auaRe L R °£Jrét;.?@mgewexa+§%u iy rinosclicaon in

1, 5- Beppzot hi aze |n erivaten nach Anspruch 6, worin die Sul fonsgur ever- 30
bi ndung (11 k9sdyt hgigsul f onsaure oder p-Tol uol sul fonsgure ist. 9. Verfahren
zum Herstel |l en von 1, 5- Benzot hi azopi nderi vaten nach Anspruch 6, worin die
i Nt ramol ekubagestoht vn.gs@JanuBr SRk Mbthyigripgpe CEtRAGIIIDE CRrepyRIuPPe, [EVYIgRgseTodet @henynt er

| uUB auggle(iNé tureh middesBhs eide) ausy@vihiahirsaier Mothyigriaips,t Etylgeuppe Propylgruppe und
1, 5 Besz ot hBatylgpppedsbstitudertesain Ranp hdasstedipmit dér Maggahe,rdahdiel spziffachd Somshination, daBR! ) i n
ei ner MengeodsoR? @n Bhilviatom 10d Geipvislis\andefe sipalaseardefidiomust, Rieine Wethoxygaiopegst(und - a)
ver wendet WRt eine Mathylgranph ésh prsidas Lisubgsmisieledhlotant istomit einem Siedepunkt Uber 70°C und R°
1, 5- Benzot hpipez Methyiatenpe odar erTollgruppeAsicayeasedhlos®n iswor i n di e Sul fonsaure (1) in
ei ner Menge von 1 bis 6 Gew Gew. -% basierend auf der

Pr opi o#s dfeir ¥ertshien ger igrsielign_ven 1\aeBepgotiipaepinderivaten nggh Agspruch 6, werjns dig, Regktion, der

Her st el | en VRigphenolverbindung (IV) und des optisch aktiven trans-Glycidsiureesters (V) in einem geeigneten

3- Acet oxy- SLQSI'J"Q'TF‘WB&”HS?T Eol'ﬁifzﬂ?)@FWh)twi'dS benzot hi azepi nderi vaten, wel che
durch d|e For
9ergﬁren zum Her m: 37 foF elg%gthlazepmdenvaten nach Ansprucﬁ% worin die Sulfona'i_ﬁ%ﬂm\l\

H dar g‘?é’stel pipdugg (1 Mefgnet g R e o A RE "R ei ne G - C4- Al kyl gr uppe oder

ein Hal 099‘?”%%%!1 §|5m Hg\gtelgﬁ%onl4,5—Benzothlazepmdenvaten nach Anspruch 6, worin die intramolekulare
RingschluBreaktion in einem geeigneten Lésungsmittel unter RickfluB ausgeflihrt wird.

35 10. Verfahren zum Herstelle von 1,5-Benzothiazepinderivaten nach Anspruch 6, worin die Sulfonséure (Ill)
in einer Menge von 0,5 bis 10 Gew/Gew.-%, basierend auf der Verbindung (ll-a) verwendet wird.

11. Verfahren zum Herstellen von 1,5-Benzothiazepinderivaten nach Anspruch 10, worin die Sulfonsiure (1)
in einer Menge von 1 bis 6 Gew/Gew.-%, basierend auf der Propionsiureverbindung (ll-a) verwendet
40 wird. ’

12, Verfahren zum Herstellen von 3-Acetoxy-5- (ﬁ-dlmethylammoethyl)-1 5-benzothiazepinderivaten, welche
durch die Formel:

45
2
R RJ
R} s

50 OCOCH; (V1)

o CH»

CH,CH;;N

55 _ \CH:;

dargestellt sind, worin eines von R' und R? eine C1-Cs-Alkylgruppe oder ein Halogenatom ist und das

14
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Wasserstoffatomist, R3 eine C-C4 nglol%?égg sgpe o‘dlel"“lﬂm(‘m“mmuLoxigruppe
I'st, oder einem pharmazeutisch verFrag |cgen Sal z Havon,t wlbef das

Ver fahren unfagt: Aussetzen ei ner Propionsiureverbindung, wel che durch die
For el (I |) : afdelRsirmWass&istoffatomrist, Re-eirie €, 1)-ARANGhES oder@nb C1-64-Alkoxygrappgdst el | t

i st, worin RbderRBhemnihari3zeiiiseh gbredglithen SBe dievoh wapeindda Medahyenvindadi ussezbre sider
defi ni ert unceroiénsgiuaerbirdsigewslasidubiedie Borabl (D t der MaBgabe, daB die

(1R, 29) - 2- Phenyl cycl ohexyl gruppe aus dem Esterrest ausgeschl ossen ist,

ei ne¥ imwtranol ekul aren R ngschl uBreaktion in der Gegenwart einer Sulfon-
saur ever bi ndung, wel che durch gi e Fornel 20 R5SCBH  (I11)
dargestel It ist, wormR5 ejne B A gr uppe, Propyl gruppe,

But yl gr uppe oder Phenyl grep- /ndest ens ei ausgewdhi t aus
der Met hyl gruppe, Ethyl grupp# PyOpyl gNuppe oder Butyl gr‘ggbe substituiert
sein kafh, bedeutet, 25 ol ne VerprteRing zu ergeben, wel che durch die
Forrmel (1): R2- 30 NH, COOR®

| 35 2 H dargestellt ist, worin Rl, R2
und R3 di e gl eichen Bedeutungen w e vorstehend definiert haben, und

Coer f Unr en daﬁr W Ilpfsf,]q SR B2 urld'ke oihBr BEHeRGRYBM HSban, wie vorstehend definiert und R*

3- ACet OXY- 5+ (onits Peldhid Podttioll Ot oK Wasells, ) die (IRRSPERHoRIGEOHIYIIGDE ek dasier
ei nem phar mMzghis fishestifdstdnast! difeh APamvidksiarBiniAgschlubidaktioR indeb GEguRWdrEsiner Sulfon-
Verfahren, mghye\Rfoi Oididhe dataaislFemaeyi fi sche Konbi nation, daB Rl oder R2
ei Chl oratom und das | ewei | s andere ein Wasserstoffatomist, R3 eine

Met hoxy@s upperssedH ungy R4 ei ne Met hyl gruppe ist und das L6sungsmittel
chloriert ist, mt einemSiedepunkt Cber 70-C und R5 eine Methyl gruppe oder
p- Tol yl gr uppiargesdllt isa weripeRScdileddatinvigrippe, Ethi§ruiesy Bredyigrenri. divtylaturp@pedst Phpnylgrup-
preparati on de, diérdurele sninfiesténa elnebausaewibit Risades Methwiorupps: Edwigupre. Bropylgryppe oder

formul e 50 Butylgruppe substituiert sein kann, bedeutet, R2 - 55 s
\ | 25 um eine Verbindyng zugrgebenpyeighe Jurch dig borme! (1): Lorrrartr i
[11 1111' | dans laquelle |'un des synboles R at R2 represente un radical'’

Kyi e en Cl-C4 Qu un atone d' hal ogene, cependant que |'autre de ces synbol es

represente un atone d' hydrogene,RzRS repres
3
30 : R
R s
OH (I)
N
H (o]

35

et dargestsllt ist, worin R, R2 und R2 die gleichen Bedeutungen wie vorstehend definiert haben,
und Uberfiihren der Verbindung (l) in_ das entsprechenden 3-Acetoxy-5-(8-dimethylaminoethyl)-1,5-
40 benzothiazepinderivat oder einem pharmazeutisch veririglichen Salz davon durch ein bekanntes
Verfahren, mit der MaBgabe, daB die spezifische Kombination, daB8 R' oder R? ein Chloratom und das
jowsils andere ein Wasserstoffatom ist, R® eine Methoxygruppe ist und R* eine Methylgruppe ist und
das L&sungsmittel chloriert ist, mit einem Siedepunkt Uber 70°C und R® eine Methylgruppe oder p-
Tolylgruppe ist, ausgeschlossen ist. .

Revendications
1. Procédé de préparation-de dérivés de la 1,5-benzothiazépine représentés par la formule :
50

Rz
R R

(I)
55 OH
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ua radical alkyle on G -C4, Qu un radical alcoxy en caract6ri s4 en

ce quo |'on sourmet un conpos6 de EpdfidaGoREqPi ONi que.\ “‘“\““Wmﬁ“‘m‘\“\

formule (Il): " 5 10
(I NH2 COOR1 15 dans laquelle RI, R2 et R3 possbdent /[#s cneres"

si gni fi cat i onsdansitaqaedib II'as deUsymbelos RO B R%feﬁréfehfel’dnb‘d@&ﬁa e R T$CS o6 tun Rfbme
r epr esent e ihalogine,ccopindat que, 'aaivecds dea sprotibtbis trépedsertidien dteme atblioesdbne( A représente

, 2S) - 2- pheny Irasligel|atkyle e &y Co 0w ol adiegt glbaxy duCr-@st e d' ester precite, & une
r GaQr i on de chragierisé en es qia I'ensobneetiun corenosd dkdlatide prepimigugrepsenteada tormuogizose de

deé sul f oni que 20 represente par la formule (I1l11): RS SO3 H (I111)

dans | aguel l e R5 represente le radical ndthyle, le radical ethyle, le
radi cal propyle, le radical 2% ou_le radical phenyle, qui pout
etre substitud par au nogms yn des suba 2 choi sis dans | e groupe
for md ar le radi cal ndt hywig e Fa0 er |l e ra@r}ﬁal propyle et le
radi cal” butyle, avec le pr¢ ] e que exclue la c I nai son spdci fique
conformenent & laquelle | R synbgl es Rl et R2 repr6sente un atone: de
chl ore cependant que |'autre epr‘G&zelﬁlO@RJn atone d' hydrogbne, R3 represente
| e radi cal nbthoxy et R4 repr6sente |le radical ndthyle, |le solvant est
chl ore,et possbde un 30 point d 4bullition sup6brieur & 70 * C et R5

représente |e dadiagalie HERIYIRE pRddoRt 16shHNe8 bighickidhy he-celfes oficdF Gt 816 Yfribudes

pr epar at i on cedssle ot W5$ep€i§§eﬂt@ur1re5tebﬁ§%ptat?dcaz %&'Idﬂ]@n Eiiy IUQMCZ I @R EQ\éepﬁl 416-0N
.car act er inexyle&Bit H@IUQU Postoti'ssNpsms, de | ' aci de sul fonique (11 est aci de

rrBt\?'l/ anesul f @nine|tsaction de fermsetirelau @yl GrliraRoieilaird 6N Présofbd@iun Ibmpbss BS %ﬁd Suifeifique

pr epar at i on repesseltd pav mJorchele (IB) : 1, 5- benzot hi azepi ne sui vant | a revendi cation

1, caract6ris6 en ce quo |'on entreprend | a reaction dans un sol vant

approprid s&®OsHef Illlx. 4. Proced6 de preparation de dérives de |a

1, 5- benzothlazeplne suivant |a revendication 1, caracterise en 40 ce
quo |'on util jdgs Faq‘ﬂ!? (ﬂ‘% r?ﬁ!ﬁs%?l |'Q][§é'°i'l"l’qﬂ_)yled!9n@d'¢aé éfhwleple rradicah prdeyie) 165 radicdl 0%
p/ p suf® bas&WA@ ‘E’d a[f qui; peupBle-sybigtitug @ar 4 idensubetituaats chaisis deas ba

1, 5- benzot hlg%ﬂ%ebq °v ﬂ‘f F‘é‘hY'%\)%l‘ﬂfﬂcé'aﬁ“lVl?n © gadicabprapylecht jles pdigah butde.ciyec ' on
utilise I a' %ﬂ‘faf%’ﬁl jnaigqp f?F"t“%"I?ﬁt %Bq”f"e&! ug P Pbeles Rb%{

du corrposG ge P ll }e a"t i) autrp lh R }e@ P\éﬂ"‘fgé %

?gr %Id ntcd'é%uliio%'d ﬁg%P %Ze? re rége}l) ie Iggéﬁg ¥éthye ou e radical ptol?(% fi gar la

~~~~~~~~ “29’ Pkcsdé de préparation de dérivés J:Ie) la™ 5-benzothua9épr11§ suivant la revendication 1, caractérisé en
ce que le composé de I'acide sulfonique (lll) est I'acide méthanesulfonique, ou I'acide p-toluenesulfom-
que.
35
8. Procédé de préparation de dérivés de la 1,5-benzothiazépine suivant la revendication 1, caractérisé en
"/ ce que I'on entreprend la réaction dans un solvant approprié sous reflux.

_ 4. Procédé de préparation de dérivés de la 1,5-benzothiazépine suivant la revendication 1, caractérisé en
40 ce que I'on utilise I'acide sulfonique (lll) dans la proportion de 0,5 & 10% p/p sur base du composé (lI).

6. Procédé de préparation de dérivés de la 1,5-benzothiazépine suivant la revendication 4, caractérisé en
ce que l'on utilise I'acide sulfonique (lll) en une proportion de 1 & 6% p/p sur base du composé de
I'acide propionique (lI).

45 .
6. Procédé de préparation de dérivés de la cis-1,5-benzothiazépine optiquement actifs représentés par la
formule :
50 Rr? 3
R‘ s * R
o OH {(I)
55
H o
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| "un des synboles R et R2 represerglzf-zrﬁl?&1 aI al H“‘“ Il ou lun
atone d' hal ogbne et |1'autre de ces Synbol es represente tin ‘at dne®

d' hydrogbne, R3 represente un radical alkyle en G -C4, ou un radical

al coxy en Cl - ClafliaduelieCifth QB€ Byrfboléd RBleP FE repRsént fHORGicar AN loh ICHHER, ou un atome
caract 6ri s6 edindiigerpuét 186G deddds syRBEEs reptEseftd TR Qe Cithytildbanp NIBNRPrésene nSadidad
par | a formnul sikyle\én GRC Ru un radical-aichty eh@:{Ch ¥ * réfiri3eidun atome de ddbbre dspigiejube R1
et R2 possedeciractéas angaegs Ih Gitirdagic art ¢omipsséqiu ehiapbériolersprépants bar U foamite 10t 6

att Mbubes ci- dessus, avec un ester de |'acide trans-glycidique

opti quenent actif repr65ente par la fornule: R3- COOR; '

( V) 20 dans |aquelle R3 possedo | gg ngnes significations que celles qui

| ui ont ete attribuees ci- dess ety R4'1 reprbsente un reste d' ester, avec
|l a condition que |e radical -2ﬂph6nylcyclohexyle soit exclu 25
dudit relte d' ester, pour forner pnpose d' ester de |'acide

t hr eo- proplonlque opthuenent ac epresente par l'a f&f¥le: 302 R
~~~~~~~~~ NHz- (I 35 dans laquelle R, R2, R3,
R4l et * possedent | es menes S|gn|f|cat|ons gque celles qui leur ont 6te 40

précédengent at [LIQUBER FF bt ©ho fos fABRLY & f.l:a%% et cﬁH%HﬁPd?.{ 19 BBy déeL ke @)
A une rdacti ogesll2 dvEd fﬁeés{éF&‘el ‘ad&t\% Slyé.éﬂ Jo BPfubthent ﬁJegSré‘seﬁt@ erl ORfmee d' un
conpos6 de |'acl de su foni que reprdsent6 par la formule R5SO3H

(111) 45 dans laquelle R5 represante ke radical nethyle, Ie radlcal dt-hyl e,
| s r4di cal propyle, le radigal

N | £ e éég'aal phenyl e(vqui pout 8tre
substitu®s par au noi ns un Subg ant chol %arni | e radi cal nethyle, le
radi cal ethyle, |e radical propyre st |le radical butyle, avec |e pr6al able

gquo soit exclue |a conbinaison specifique confornénent & |laquelle |'un des
synbol es R et Ransrizpell®RE possederiesatdmes sigajiications que celiels gpidui owtgEreiabvEescpirdessus ot

| " aut re repr 6BEmepeSsente ert roste d'eitdnyaieciy conditionRBie jerpdticat @ Ri 28)-R-phényieliclobexylersaitrysly
et R4 refreseduddreste degidt.cal nbthyle,. | e solvant.. est chlore et possede un
poi nt d' 6bul | Pauf éqﬁmsru%ﬁq'ww dlesi@y deC'agide HmEq-REPRICGIGHM PRiiapasmena ATIE EAPTERRNIH DAY da o
| e radical p-f8MAa‘e. 7. Proc6dd de pr6paration de derives de |la

1, 5- benzoth|a26p|ne suivant |la revendication 6, caracterise en 55 ce
que |'on realise la reaction du conpose de thi ophenol (1V) avec 1'ester de
I aci de ¥rans- gl yci di que opthquenent a (\) dans un sol vant approprie at

sous chauffage. 17 \
R, s

S {II - a)

85 Y
NH; COOR™

dans laquelle R', R?, R%, R*! et * possédent les mémes significations que celles qui leur ont été
40 précédemment attribuées
ot on soumet ensuite le composé susmentionné (lI-a) & une réaction de fermeture de cycle mtramolé-
culaire en présence d'un composé de I'acide sulfonique représenté par la formule (ll) :

RSSO:H ()

dans laquelle R° représents lo radical méthyle, le radical éthyle, le radical propyle, le radical
butyle, le radical phényle, qui peut &ire substitué par au moins un substituant choisi parmi le radical
méthyle, le radical éthyle, le radical propyle et le radical butyle, avec le préalable que soit exclue la
combinaison spécifique conformément & laquelle I'un des symboles R' et R? représente un atome de
50 chlore cependant que I'autre représente un atome d'hydrogéne, R3 représente le radical méthoxy et R*
représente le radical méthyle, le solvant est chloré et posséde un point d'ébullition supérieur & 70°C et

R5 représente le radical méthyle ou le radical p-tolyle.

7. Procédé de préparation de dérivés de la 1,5-benzothiazépine suivant la revendication 8, caractérisé en

55 ce que I'on réalise la réaction du composé de thiophéno! (IV) avec 'ester de I'acide trans-glycidique
optiquement actif (V) dans un solvant approprié et sous chauffage.

17



EP 0 395 302 Bl | | 111111 1221211111222 iii I ’
Proced6 de preparation de deri VGSEQ% é9§3&2 5-1 benzot hi aze_”“l“al IMlmmmmll |
revendi cation 6, caracteris4 en c0 quo | conpose de |'acidé stl fbnifue
(I'1'1) est I"acide nbthanesul fonique, ou |"'acide p-toluenesulfoni--quo. 0o 5
9. Proc6dd ®mcgdéaiedisphiaivn dd @68 de/R9 5dRnZothiadspine BEaAOE RivenaRRion @, Gakictédedlen| a
revendi cat i @8 qfis le @ahEed 64 FasiGe Sulforfidie Qs 1ACIHOMEthdnestifchRiué, QL MRidd paolilinestifehl-©

i ntranol eculqgaé.re se r6alise dans un sol vant approprie, sous reflux. 10.
Proc6d4 de preparation de derives de | a 1,5-benzot hi azepi ne suivant |a

r everrdiscad.i Frreéié dearémeraionide @ériyhs dedla 1,5-benzethigefpink 'seivaniUa revergligatioh §cdarhetérisé en

sut f oni que (¢ lakg lagfactignedeiprmeturet guotycid dntramelécglaite)en rédlise dans ub seleantiappropyif saMs
(I'1- a). 11refiprocede de preparation de dérives de |a 1, 5-benzothi azepi ne
suivant |a revendication 10, caracterise en co quo |'on utilisel"acide

sul f oni qu¥- qu,déri’ﬁ?ﬁ’é""g’?rda LS’B’P_’?? dla d &-bpnzgthigagpige suivant la pyendication @ Ciséen 15
| " aci d& pr of5p YA 'gnatiltsp facidp sultpriquerifiilen-yng PERROTHtNSA5:3 15R PR SV REFe mgesé |k

3- acdt oxy- 58 p- di mdt hyl am no6t hyl ) - 1, 5- benzot hi azdpi ne repre- sentes par |a

f or mul o: %0 P't%ogdé de préparf' de dérivés deja % Riini %pﬁ‘%suivant la revendication 10, caractérisé en
EE I .
ynbo %) 0

QI:HS’ | ce q ? I'on, ytilise \I'dcide sulfo de 1 dé 6% p/p sur base ddu CO[npOﬁé l?el
CH3 dans | agigs!Soploni reprdsent’o un radical  al kyl e

S
en C-Cs ou un atomau% al ogbne cependant quo |'autre repr6sente un atone
d' hydr ogb{¥ prdcéus! d3repaaiivh @e H&tvEEL 15 8-hostohk B sifdinyRrminosthylfd, 5-eftzotritidspind rbpgli cal
al coxy en Cednidd paOll fornei): sel  phar maceuti quenent acceptabl e de ces ddri vds,
carattdri s6 en ce quo |'on sounet un conpose de |'acide propionique
repr6sent6 par la formulo (I1): 40R2  ~~~~~~~~ 3 R+ S

1) 45 R? 3 A 50 dans

| aquel l e Rl, R2 et R3 possedpnt 2oRi fications quo celles qui

| our ont 6t6 precedomeR{_ 3 ' repr650nte un resto d' ester,
avec la condition quo le r[a ' phenyl cyc exyle soit exclu
du dudP® reste d' ester, & @ ?%?Freture du (Iéﬁgl e

i ntranol ecul aire on presenc® ' um ee§pose de |'acide sul foni que représente
par la formulo (Ill): 55 R SO3H l (rro | aguel l e R5 repr~sente le
radical nmethyle, le radical et hy'cfr‘-z;ch?u adical propyle, le radical

30 CH,4

dans laquelle I'un des symboles R' et R? représente un radical alkyle en Ci-C:+ ou un atome
d'halog&ne cependant que I'autre représente un atome d'hydrogéne, R® représente un radical alkyle en

35 C1-Cs, ou un radical alcoxy en C1-Cs,
ou d'un sel pharmaceutiquement acceptable de ces dérivés, caractérisé en ce que I'on soumet un
S composé de l'acide propionique représenté par la formule (ll) :
0 .
R? ;
b R
R S
(II)
45 OH
NH, COOR*
50 dans laquelle R!, R? et R® possédent les mémes significations que celles qui leur ont été

précédemment attribuées et R* représente un reste d'ester, avec la condition que le radical (1R, 28)-2-
phénylcyclohexyle soit exclu du dudit reste d'ester,
& une réaction de fermeture du cycle intramoléculaire en présence d'un composé de I'acide sulfonique
représenté par la formule (Il1) :

55
RSSOsH (I

dans laquelle RS représente le radical méthyle, le radical éthyle, le radical propyle, le radical

18



8 e b ey e qu peut ot e par 20 o AGUHITE |
thy

substituants choisis parm |e radical l'e, e radical 6thyle, le
radi cal propyle et le radical butyle, de maniere A obtenir un conpose :
represent 6 pajutyleod 10 FadidhiPhényis, qubpdudlétre substitué par au moins Fun-des-substifuadi® chidisis parmi @ i 5
dans | aquel | aadilal mélyicto ridficapsisymbid esticall peopylmenie sadisal Gntylbi cat i ons que cell es
qui | eur ont dtn@anpreGodbabairrecimpedstreprdsattepar ladormole (onvertit | e compos6 (1) en
Ie3d6f|ve de | a 3-ac~t oxy-5-(8-di net hyl am no6t hyl)-1, 5- benzot hi az6pi - ne
coﬁhgspandant, ou un sel pharnmaceuti quenenj—acceptable de ce derive, selon
une net hode connue, avec |e pr~&fable quo e&ylue | a conbi nai son
1n A8 synboles Rl et R2

ant \gue autre reprngnte un atone

Sente |l e radica

represente un atone de chlors
d' hydrogi ne, R3 repr~sente |e

70 C et R5 represente |le radica nét y

ule radical p- tolyle. 25 30 35
40 45 50 55 19 S P Y

15 dans laquelle R!, R2 et R® possiédent les mémes significations que celles qui leur ont été
précédemment atiribuées,
et on convertit le composé (1) en le dérivé de la 3-acétoxy-5-(8-diméthylaminoéthyl)-1 ,5-benzothiazépi-
ne correspondant, ou un sel pharmaceutiquement acceptable de ce dérivé, selon une méthode connue,

\“'/ avec le préalable que soit exclue la combinaison spécifique conformément 2 laquelle I'un des
20 symboles R' et R? représente un atome de chlore cependant que ['autre représente un atome
d'hydrogéne, R3 représente le radical méthoxy et R* représente le radical méthyle, le solvant est chloré
ot posséde un point d'ébullition supérieur 2 70°C et RS représente le radical méthyle ou le radical p-
tolyle.
25
30
35
40
45

50

55
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