SPEGI FI CATIl ON PROCESS FOR PREPARI NG DI BENZOTHI AZEPI NE

DERI VATIVES 5 [Field of Invention] The present invention relates to a
process. for pre- paring a dibenzothiazepine derivative of value as an in-

t ennedi at e conpound for the preparation of pharmaceuti 10 cals. In
particular, the invention relates to aprocess for the preparation of a

di benzot hi azepi ne derivative of the followng formula (5): RL a Re HN 15
2/ " f\ RT "~SR3. RAR5 R (5 20 (in which each of R, R2, R3, R4,
R5, R6, R7 and R8 is the same or different fromeach other, and represents
a hy- drogen atom an al kyl group,Ean Blkorycagoppr @rN al kyl - car bonyl
group, an aryl group, an aryloxy group, or an 25 aryl carbonyl group, each
group being optionally substi- tuted) which is of value as an internediate
conpound for pr cBROCESS| FOR 4PREPARING dDIBENZOTHIAZERINE |[DERTVAETVES nyl -

di benzot higzepine and its derivatives, which is known to be effective as
an antipsychotic pharmaceutical. 30 [Background of Invention] EP 0282236- Al
descri bes that [El@ﬁ@@ﬁdﬁ‘rmm e derivative of the above-nentioned

S o per 25§5C3.”n§’|e(}ﬂ%er?f§%?§§ep. clieiDn Felabed fo.p” pRESERY RRR e 0 1
anti psychot i c eI G Hikanzothiazepd nge darivagilyen o8 vglupbasr an P-Il- 41
thiazepin-ii - ci@mediie iconbdiRill TR M Yeeparation of pharmaceuti-
10 cals. In particular, the invention relates to a process
for the preparation of a dibenzothiazepine derivative of
the following formula (5):

HN
15 R2

(5)

20
(in which each of R}, R?, R?®, R, R5 Rf R’ and R® is the
same or different from each other, and represents a hy-
drogen atom, an alkyl group, an alkoxy group, an alkyl-
carbonyl group, an aryl group, an aryloxy group, or an

25 arylcarbonyl group, each group being optionally substi-
tuted) which is of value as an intermediate compound for
preparing 11- [4-(2- (2-hydroxyethoxy) ethyl] -1-piperadinyl-
dibenzothiazepine and its derivatives, which is known to
be effective as an antipsychotic pharmaceutical.

30 '
[Background of Invention]

EP 0282236-Al describes that a dibenzothiazepine
derivative of the above-mentioned formula (5) can be pro-
cessed to give 11-[4-(2-(2-hydroxyethoxy)ethyl] -1-pipera- .

35 dinyldibenzothiazepine derivative which is of value as an
antipsychotic pharmaceutical. In more detail, dibenzo-



compound of the di benzot hi azepi ne derivatives of the formula (5), is
reacted with phosphorus oxychloride to vyield a 11-chl oro-di benzot hi azepi ne
defivative; and to 5 the 11-chl oro-di benzot hi azepi ne derivative is added
pi - perazine to yield a 11-piperazinyl-di benzot hi azepi ne d- erivative,

whi ch is subsequently reacted with 2-chloro- ethoxyethanol under basic
conditions to give the desired 11- [4-4(2- (2-hydroxyethoxy) ethyl]

- 1- pi per adi nyl di benzo- 10 thiazepin. EP 0282236-Al further describes that

Egﬁeg;:)teﬂizgiph@jﬁﬁ]]cfal %ﬁtﬁg@ 1Iq’ti1L %@%dggrggc@p oun%r g%@%@%&;%gf ion in

t he presence @Kmmmkyﬁh@ﬁbWhﬁ(dmhanmothiaHepaneCﬂemnVatuues ofl the, pp. 1263

(1959) descriq§§¥m£1 i e € %98 paged by
the steps of heatlng a 3fQ$%iosgf agégg'rlvaFlve a?%ﬁgag to
2- haIogenated}ﬁﬁﬂﬁbﬁbﬂﬂeﬁﬁl igrepines degivativesoandntto give a

2-ni tro- 21 car 1d1c9{1%3ad da%éwo%h% h\éaabﬂvawﬂ«;éhlssaaaga p&duced

using a Raney- nic cat al

Y -2 -carpox
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ge L i vat It \ﬁ e. O@:n%ét&ﬁze P[vﬂﬁ@ﬂl ﬂ@%ubs@@ueﬁ&lyé i%aé):ede?ithb%ch%fbhat a

i benzot hi azep eri.vatiwve _can e ste a
thI08a|Icy|I(:%ﬁh Hﬁﬁ% ?P§p t&ﬁgs EPrgﬁ Eﬁ@ EQ?F ve in
the pr esence 1af- Mmm@ﬂm@emmtyo ephyﬂ] -Lrpaperngdihygldeébehzonrg
conmpound qgfu¥%§ th an al kaline solution and an 30 acidic solution
ro-

to give a car boxy- di phenyl - sul fide_derivative, reducing the

derivative by f er r &R 028A2%-A1 fuxitheyudessribesnthatothe dabeszgrve a
2-am no- 2' - camdey y1d|4qtﬁﬁ)gzggj _qq_g,% \i%t;’ YepazBd Reahl pHehP? oresul ting

derivative und pr.es

07 descri bes that
d|benzothlazepIﬁEﬂBg-ﬁFﬁv r?ﬁ@aF§rﬁﬁlé FS?néiﬁgﬁgspFGEEP gbywﬁhe
st eps cyclization in the presence of polyphosphoric acid.

15 Helv. Chim. Acta., vol.42, pp.1263 (1959) describes

that a dibenzothiazepine derivative can be prepared by
the steps of heating a methyl thiosalicylate derivative
with a 2-halogenated nitrobenzene derivative in the pres-
ence of sodium to give a 2-nitro-2'-carboxy-diphenyl-

20 sulfide derivative, which is then reduced using a Raney-
nickel catalyst to yield a 2-amino-2'-carboxy-diphenyl-
sulfide derivative, which is finally heated to give a
dibenzothiazepine derivative.

Org. Prep. Proced. Int., pp. 287 (1974) describes

25 that a dibenzothiazepine derivative can be prepared by
the steps of heating a thiosalicylic acid ester deriva-
tive and 2-iodo-nitrobenzene derivative in the presence
of sodium methylate and copper, treating the resulting

_ compound successively with an alkaline solution and an

30 acidic solution to give a 2-nitro-2'-carboxy-diphenyl-
sulfide derivative, reducing the derivative by ferrous
sulfate in an aqueous ammonia solution to give a 2-amino-
2'-carboxy-diphenylsulfide derivative, and heating the
resulting derivative under reduced pressure.

35 WO 92/19607 describes that a dibenzothiazepine de-
rivative of the formula (5) can be prepared by the steps



-3- of .reacting 2-am not hi ophenol with 2- fluorobenzonitrile to give 2-
(2-,am nophenyl t hi o) benzonitrile, hydrolyzing the resultant to give 2-
(2-carboxyphenyl thio) aniline, and finally cyclizing the aniline
derivative. 5 As described above, various processes for preparing a
di'benzot hi azepi ne derivative of the forid a (5) are known. However, the
known preparing processes have vari- ous di sadvant ageous features such as a
| ow yi el d, hlgh q?erature reaction condjtions, use of starting com 10

pounds whi ch &% CH | 3~ FWROEHBIR Wdfl@bl%lﬁlé&ré@efml mé& ment .

These di sadvant@gspes ie L&r@ﬁl (i %ér&d!ﬁft@:\iqréﬂ\b
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treat nent, enpioibenzothiazepine |daxtisrattneg icfl thes fdmmrlasdlSt) afret he
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good yield w tou aﬁiamzagﬁou@ fsstiusshpush essial owaydielshl 1gh
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derivative. The I'n ent| on reS| ci"
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35 S R6 R4 Rpddt) treatment. These disadvantageous features are natu-

rally unfavorable in the industrial preparation of the
desired dibenzothiazepine derivative.

15 [Disclosure of Invention]
It is an object of the present invention to provide
a process for industrially preparing a dibenzothiazepine
derivative of the formula (5), that is, a process for
preparing a dibenzothiazepine derivative in a good yield
20 without complicated post treatment, employing easily
available material.
As the result of the earnest study of the present
inventors, they have found a novel process for preparing
a dibenzothiazepine derivative of the formula (5) in a
25 good yield with easy operation by employing an easily
available nitrobenzene derivative as well as an easily
available thiosalicylic acid derivative.
The invention resides in a process for preparing a
dibenzothiazepine derivative of the following formula
30 (5):

35

(5)



-4- in.which each of Rl, R2, R3, R4, R5, R6, R7 and R8 indepen- dently
represents a hydrogen atom an al kyl group, an al koxy group, an

al kyl car bonyl group, an aryl group, an 5 aryl oxy group, or an aryl carbonyl
group, each group being optionally substituted, which conprises the steps
of: reacting a nitrobenzene derivative @ the following fornula (1) : 10
NZ R X / RZR4 3 Cl) i5in which each of Rl, R2, R3 and R4 has the
meani ng as described above, and X represents a halogen atom wth a
thiosalicylic acid derivative of the following 20 fornmula (2): CO2H HS R3

RS R7 25 R6 (2in vinioiedcieash R, RS, 1, R/ RNd A8 hasuid@niadicpenas
desor | Do w00NGendll LBILAL 8 LIS S AR S )
R7 R3 R6 (3)alkoxshigioumclamfaliyldadbdfyl Rourh, a6 arffl grduRg kas the
5 aryloxy group, or an arylcarbonyl group, each group being
optionally substituted, '
which comprises the steps of:
reacting a nitrobenzene derivative of the following
formula (1):

10 NO,

3 (1)
15

in which each of R}, R?), R?® and R* has the meaning as
described above, and X represents a halogen atom,
with a thiosalicylic acid derivative of the following
20 formula (2):
COgzH
HS. AR

25
(2)

in which each of R®, R®, R’ and R® has the meaning as
described above,

30 to obtain a 2-nitro-2'-carboxy-diphenylsulfide derivative
of the following formula (3):

CO.H

NO,
R! S- RS
35 ’
R2 R4 RS R?
R® R®
. (3)



meani ng as descri bed above; reducing the obtained
2-nitro-21-carboxy-di phenyl - 5 sulfide derivative to obtain a

2-am no- 21- car boxy-di - phenyl sulfide derivative of the follow ng formula
(4): NH2 C2H R SR} 10 R2 4 R'R7 R3 R8 (4) 15 in which each of R
R2, R3, R4, R5, R6, R7 and R8 has the +hReraning as described above; and
subj ecting the obtained 2-am no-21-carboxy-di phenyl- 20 sul fide derivative
t o dehydration-condensation reaction. The invention further resides in a
process for pre- paring a dibenzothiazepine derivative of the fornmula (5):
Ra 25 Rl p 4G4 witlcH edbtik 68 B,  R?, B B8, R, 38, (R amd v ¢laseagh of R,
R2, R3, R4, R5, R6. R7 ag%eRB gas the neaning as described above, which
conprises the @?@B@n%fas ¥ % =ni tro- 21 - car boxy-di phenyl sul fi de
deriv- ative of therédhding nghé oot ndd)2-nitrdNd? GibdXy-SiffherylRz / R4

Rs R7 5 sulfide derivative to obtain a 2-amino-2'-carboxy-di-
phenylsulfide derivative of the following formula (4):

NH, CO,H
R\ S _R®
10 .
R? R4 RS R7
R3 R®
(4)

15
in which each of R*, R?, R®, R*, R%, R%, R’ and R® has the
meaning as described above;
and _
~ subjecting the obtained 2-amino-2'-carboxy-diphenyl-
20 sulfide derivative to dehydration-condensation reaction.
The invention further resides in a process for pre-
paring a dibenzothiazepine derivative of the formula (5):

25 R! P

RB
R2 HN
R?’
R3 S
R4 Rs . Rs
30 (5)

in which each of R}, R?, R®, R% R5, RS, R’ and R® has the
meaning as described above,
which comprises the steps of:

35 reducing a 2-nitro-2'-carboxy-diphenylsulfide deriv-
ative of the following formula (3):



R3 Re (3) 10 in which each of R, R2, R3, R4, R5, R6, R7 and R8 i ndepen-
dently represents a hydrogen atom an al kyl group, an al koxy group, an

al kyl carbonyl group, an aryl group, an axyloxy group, or an aryl carbonyl
group, each group being optionally substituted, 15 to obtain a

2-am no- 2' - car boxy-di phenyl sul fi de deri~fative of the following formula (4)
: NH2 02H R S8 20\ RR24s .10 RRR7 R3 R8 (4) 25 in which each of
R, R, R3, R4, R5, R6, R7 and R8 has the nmeaning as described above; and
subj ecting the obtained 2-am no-2'-carboxy-di phenyl- sulfide derivative to
dehydr ati on- condensati on reactioqqofo The prqgg?q I nvention further resides
ina 2-nitro- 2'-carboxy-dinenyI uffide deriya ivE of the formula (3).

The steps of the process foR i a el i azepi ne derivative of
the formula (5) according to t | lustrated by the follow ng
schene: 355-_7- 5 NO2 CO2H I;zi | + RRA RS R7 3

10 in which each of R, R?, R3}, R!, R®, R® R’ and R® indepen-
dently represents a hydrogen atom, an alkyl group, an
alkoxy group, an alkylcarbonyl group, an aryl group, an
aryloxy group, or an arylcarbonyl group, each group being
optionally substituted,

15 to obtain a 2-amino-2'-carboxy-diphenylsulfide derivative
of the following formula (4):

R s ]
20 - R
R R® (4)
25 in which each of R, R?, R?, RY, R5, R, R” and R® has the
meaning as described above;
and
subjecting the obtained 2-amino-2'-carboxy-diphenyl-
sulfide derivative to dehydration-condensation reaction.
30 The present invention further resides in a 2-nitro-
~ 2'~carboxy-diphenylsulfide derivative of the formula (3).
The steps of the process for preparing a dibenzo-
thiazepine derivative of the formula (5) according to the

invention is illustrated by the following scheme:
35



Re 10 (y} (2) N2 02HR S e NNk, RSTEP-2 152 5/ 7 REDUCTITON R R R
RI¥FR6 {3) N2 C2HR Re 2 QRSTEP-3 2 ~' 45 7 DEHYDRATTON R R R R
CONDENSATION R3 Re (4) 25 R OR8 4HN.,- 2 RT RS~ es R 30 M R5
(5) -8- [Preferred Enbodi nents of Invention] In the fornulas of the
conpounds involved in the process of the-invention, "an al kyl group

possi bly having substituent”

represented by RL through R$ nmeans a straight

5 chain or branched chain al kyl group of 1 to 10 carbon atons having no
substituent, or a straight chain or branched chain alkyl group of 1 to 10

carbon atons having

substituent. The above "straight chain or branched

chain alkyl 10 group of 1 to 10 carbon atons having no substituent™

preferably is a straight chain or branched-chain al kyl

group having 1 to 8

carbon atons, nore preferably 1 to 5

5
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R
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carbon atons. Exanples of the al kyl groups include nmeth- yl, ethyl, propyl
(kncl uding isomers), butyl (including 15 isoners), pentyl (including

i soners), hexyl (including isoners), heptyl (including isoners), octyl
(including isomers), nonyl (including isoners), and decyl (including

| sonmers). Preferred are nethyl, ethyl, g%ppyl (including isomers), butyl
(i ncluding isoners), pentyl (including ™20 isoners), hexyl (including

i somers), heptyl (including isoners) and octyl (including isonmers). Most

preferred ar er e Rr oyl somers), butyl (including
| soners), and en%%ecﬁ |n Tsome s)rﬁ{‘@{#p%nés of the alkyl noiety of

t he above "strai ghtIn Zﬂ’le:tfﬂ S:)rcﬁldﬂ@j asngiovmglsk invigdyedl i theo 10
carbon atons SRlent 3¢ ud I 19 g%g%r

above fornmul a %éé%w su sét :ﬁf uentﬂ or&?dt hgngl;%& rrént | % st ripgﬁ n?ﬂal n
or branched ch@ibetityentyl smprasented ty &ir bBroeshaRoMEans i Ftraight
substituent” raEafie G eIRthdD &m&ww&y rrcfip ermlt&vllorr%e:hbn Exanpl es
of the substituents .in-, clude strai haln or branc aln alkoxy
groups havi ng®4oRR PRYING g Eéit?ﬁqfsl ﬁg%? gg‘g‘h Fopoxy
(including i sdamnc)hed)mlmosn(am:tump s::ﬁmrs:)a 185 caetvon ax:ym(s nadaiong

| soners), hexy. %%?%%{ d| ng i so- ners), heptyloxy (including isoners),
octyl oxy (incl soners) nonyl oxy (including isoners), and

decyl oxy (i ncl udi r@e m@)“stmaqgm-amm &b;cpslomdch:maa alkyl 6

carbon at [ 191531] vtgg.gn kyl group
havi ng | :?(grs ]%@n%gtfo%& I;(%Jc(ﬁd as acety pr p| ony | ncI udi_ng
i soners), but a@’(ﬁ exably aneied cheivdeddyilsomer) ;

phenyl - carbonyo qmsl Ipftdma/ daaaa&rﬁlawnst U@ﬂire prefehamil 1Ml may
reve sumst e e ) o W, Hydh, B PR et 1

vl, ethyl propyl (including isomers), butyl (including

15 isomers), pentyl (including isomers), hexyl (including
isomers), heptyl (including isomers), octyl (including
isomers), nonyl (including isomers), and decyl (including
isomers). Preferred are methyl, ethyl, propyl (including
isomersg), butyl (including isomers), pentyl (including

20 isomers), hexyl (including isomers), heptyl (including
isomers), and octyl (including isomers). Most preferred
are methyl, ethyl, propyl (including isomers), butyl
{(including isomers), and pentyl (including isomers).

Examples of the alkyl moiety of the above "straight

25 chain or branched chain alkyl group of 1 to 10 carbon
atowms having substituent" include alkyl groups described
in the above formula (1).

The substituent of the above—mentloned "straight

chain or branched chain alkyl group of 1 to 10 carbon

30 atoms having substituent" may be attached to any position
of the alkyl moiety. Examples of the substituents in-
clude straight chain or branched chain alkoxy groups
having 1 to 10 carbon atoms such as methoxy, ethoxy,
propoxy (including isomers), butoxy (including isomers),

35 pentyloxy (including isomers), hexyloxy {(including iso-
mers), heptyloxy (including isomers), octyloxy (including




phenyl car bonyl group havi ng substituent. The "phenyl group which may be
substi'tuted" nmeans phenyl group having no substituent or phenyl group
havi ng substituent. The substituent for the phenyl carbonyl group and
phenyl group 15 may be phenyl, phenyl carbonyl, one of the above-nenti oned
at kyl , al koxy, and al kyl car bonyl groups I n the I nvention, the "al koxy
group possibly having substituent™ repPesented by R through R8 of the
formulas (2), (3), (4) and (5) neans an al koxy group having | to 20 10

carbon atons ' ral | an | kyl
nmoi ety which f\lg%nﬁ%g )‘t%}a Eﬁh'rt%l(ﬁl}% qgg%@r’b%%agtd%@l '2)xS7‘ an al koxy
group havi ng 1(1Imllmr®rmma183rrs @iqumm:mlngr@upsr ahgleh basi B &0
branched chai 39%0 é@&% RS t i yen| k%ab%h%
carbon atons. q%x es Q %ﬁi QLony§f§3b haV|%@ 1 to 10 carbon ag%ns
and cont ai ni ngk@ :bl’#r%i’i Sﬁﬂ’%’rﬁl 1&"151961 Do BfePMSnpSECR @8 ch has
no subst i tgientg@na,Nasprod Pﬁfdl@iﬁl&igori%oniei%hw%u‘t %glde(i@lﬁllﬁ@i

I

above. Exanples_ of, 30 th "al’kox rou Vi 1 to ,10 carbon_ ato

con- taining aRd kg &?‘g{'ﬁ%é}%ﬁeo&%ﬁl JEOREEA ¢y PhgmY. gﬁ has a
substi t uent armhfmnil tgrdxﬁa$8ﬂﬁmh adaqmnave mbﬁ&tul&mabane} @mmyc‘med

al kyl groups, I % zi%t:on roup.having 2 to 6 carbon atons, a
phenyl car bonyI }g TP mf% ubstltuent and phenyl which may
have substituent. -Tige “pleeraldarteamiiogrougy @ﬂq:.obloﬂaybbye Isanistrd. tadriest™ t u

Gor  vat Vi 'accoé’%%" 5& %ﬁﬁ%@ﬁ%ﬁ%’aﬁ%‘%’%ﬁﬁs oS onh%%?%?;' i ng.

2 to 11 car borP Je At ihayiay S@Hﬁ“@ﬁ&l -n ebr’@ﬂ?@ﬁ’é’a- chain

al kyl  moi ety g¥b lysd 'éhﬂﬁﬂltﬁit‘éd"a%lehnfso I BRBUATRRENOr an
al kyl car bonyl a,V| n to calr bon atong an u%ont I ni ng %st rai ght
chain or bran t or phenyl group having substituent. e

substltuent for the phenylcarbonyl group and phenyl group
15 may be phenyl, phenylcarbonyl, one of the above-mentioned
alkyl, alkoxy, and alkylcarbonyl groups.

In the invention, the "alkoxy group possibly having
substituent" represented by R' through R® of the formulas
(2), (3), (4) and (5) means an alkoxy group having 1 to

20 10 carbon atoms and containing a straight chain or
branched chain alkyl moiety which has no substituent and
has 1 to 10 carbon atoms, or an alkoxy group having 1 to
10 carbon atoms and containing a straight chain or
branched chain alkyl moiety which has substituent and has

25 1 to 10 carbon atoms.

Examples of the "alkoxy group having 1 to 10 carbon
atomg and containing a straight chain or branched chain
alkyl moiety which has no substituent and has 1 to 10
carbon atoms" include those described above. Examples of

30 the “alkoxy group having 1 to 10 carbon atoms and con-
taining a straight chain or branched chain alkyl moiety
which has a substituent and has 1 to 10 carbon atoms”
include the above-mentioned alkyl groups, an alkylcarbon-
vl group having 2 to 6 carbon atoms, a phenylcarbonyl

35 group which may have substituent and phenyl which may
have substituent.



al kyl noi ety which has substituent and has 1 to 10 carbon 10 atons.
Exanples of the al kyl noieties of "al kyl carbonyl group having 2 to 11
carbon atons and containing a straight chain or branched chain al kyl

noi ety which has no substituent and has 1 to 10 carbon atons" i ncl ude 15
t hose descri bed above. Exanples of the i bstituents of "al kyl carbonyl
group having 2 to 11 carbon atons and con- taining a straight chain or
branched chain al kyl noiety which has substituent and has 1 to 10 carbon

Cubsti tuent "+ for RIS hOHL S TS riiop B R Bt 19

preparation ofnt" dfcbnerﬁ‘othmnghl R® imreach i femacdkeoridi rghe eudgess-ofenti on

gﬁggfi ?Eeﬁ[yl 2%{%?926%3% ‘fé{ﬁroup E’ha\??i]n 0 subgﬁ tuen ianncl ude

phenyl, napht nma@mmmﬂwmarmaf [ HEVigge Ay ILoadd eaghomy Btamsst
pref erred 5S p&?@yéom%ﬂmi ? SR IdHeH o fm{a%herarﬂhaa&pléa ving a
substltuent I ncl u e t escri bed a,bove for t he al k oups 0 The
"aryl oxy group"pHREY L \e.i?a}fg @fbﬂmémentfé\n ap tlhhglﬁ’ TeTeach
formula in thextpssessr fai FMepaid#tsbnyl Qllt@d&rlca&&ddrﬁ

according to t i nvens tiqn rre.ans an_.ar raqup ha .oi ety
having no sub%f‘?%é”fﬁdoqo% M@?ﬁ\#’ﬁd‘% hp&;@l,e,gf havi ng
substituent. EHuopl esoidty hd'xmlylhag; cnsstoiftussnty lamdy hguso dp tladiongazrbbn ar yl
noi ety hai/(? #? bstituent" include aryl groups described above.

Exanpl es uent s of aryl oxy g]roup havi ng aryl noi ety having a
substituent” incl u@@f@lﬁﬂ iQf imsEetes, ofF Jalkyd Ygr oup. 5
The "arylcarb THSBAPL iR %'ﬂf& hlh%é{flﬂaé%ﬂst @Rt ‘conft@i nffgt Arough R$ in

each formul a i ro ess for
st rafg t in or ranched chain alkyl moiety which has

no substituent and has 1 to 10 carbon atoms" include

15 those described above. Examples of the substituents of
"alkylcarbonyl group having 2 to 11 carbon atoms and con-
taining a straight chain or branched chain alkyl moiety
which has substituent and has 1 to 10 carbon atoms" in-
clude those described above.

20 The “aryl group possibly having substituent" for R*
through R® in each formula in the process of preparation
of a dibenzothiazepine derivative according to the in-
vention means an aryl group having no substituent or aryl
group having substituent.

25 Examples of the "aryl group having no substituent®
include phenyl, naphthyl and anthoryl. Preferred are
phenyl and naphthyl. Most preferred is phenyl. Examples
of substituents of the "aryl group having a substituent"
include those described above for the alkyl groups.

30 The "aryloxy group possibly having substituent® for
R' through R® in each formula in the process for preparing
a dibenzothiazepine derivative according to the inven-
tion means an aryloxy group having an aryl moiety having
no substituent or an aryloxy group having an aryl moiety

35  having substituent.

Examples of the aryl groups of "aryloxy group having



paring a di benzot hi azepi ne derivative according to the invention neans an
arylcarbonyl group having an aryl noi- ety having no substituent, or an
aryl carbonyl group hav 10 ing an aryl noiety having a substituent. Exanples
of the aryl groups of "arylcarbonyl group having aryl noiety having no
substituent” include the aryl groups described above. Exanples of the
substi- tuents of "arylcarbonyl group having aryl noiety having 15
substituent” include the substituents described above for the alkyl group.

13 S, of S ARl et LA U

an ?IkcharboP¢ESZ@1@eduabO&B arﬁkagp&eﬁ o?gsgbgtmzyegtSUQf bz;i i

aryl carbon- 'y 8&6 Pha F ﬁaél ¥ ﬁOQﬁB?Eiﬁﬁénén Yhge 9t oup,
a

an al koxy grou d an k é rou en at of the
formula (1) cafubst lFP@BFSnéesgﬁﬂbﬁ ﬁoﬁpﬁe gralbyl @rowPeferred are

25 fluoring, chloringpe & bﬁﬁbﬁﬁ lEQEBuﬁf bB8iBL pﬁa@im§h§d5§@£€§énf@r'

preparing the d|be th e eriyat ves acgor g to the invention is
descri bed her efRXf A ghﬁo 5Rdépaﬁp OFRLHLA A8y gPeErSFeﬁﬁefﬁFoP€§s for

preparing the p&@lﬂg?anﬁabbnﬁDEhnzzsginegg&ryeatmﬁ?tﬁecmndfmgI%zgthenltrO-
benzene derivative t a ali i i rpyative
of the forml a*fFFe g ﬁgéﬁgggp 8$E Bﬁ# éﬁé e +§gi%ﬁt gréé nce
of a base, to ptyphewiag Ronstuibstituentpory- dipaeyitavbdnyt geoupabave of
the for- mu ( f r rivatives of the for
-12- nulagél) gﬁgl%héggyénﬂhgéF?}g%OE?épél%Hﬁgggegeﬂﬁforo- ni trobenzene,

2- br omoni t r obenzene! EBoPENFREoBEHE eHEOUDS - PE d bATY FeiapeRYib, group
2-chl or o- 5- met hax¥ngi kirghemsebey Bavh§MRoSsiiBEROKYeRt t I DRETGAthe

2-fluoro-5- ”Eth%§¥'5%5h8s described above. Examples of the substi-
tuents of "arylcarbonyl group having aryl moiety having
15 substituent” include the substituents described above for
the alkyl group.

The groups of R' through R® may be the same or dif-
ferent from each other, and each preferably is a hydrogen
atom, an alkyl group, an alkoxy group, an alkylcarbonyl

20  group, an aryl group, an aryloxy group, or an arylcarbon-
vl group. Most preferred are a hydrogen atom, an alkyl
group, an alkoxy group, and an alkylcarbonyl group.

The halogen atom for X of the formula (1) can be
fluorine, chlorine, bromine, or iodine. Preferred are

25 fluorine, chlorine, and bromine.

Each of the steps of the process for preparing the
dibenzothiazepine derivatives according to the invention
is described hereinafter in more detail.

In the first step of the process for preparing the

30 dibenzothiazepine derivatives of the invention, a nitro-
benzene derivative of the formula (1) -and a thiosalicylic
acid derivative of the formula (2) are reacted in a sol-
vent, preferably in the presence of a base, to prepare a
2-nitro-2'-~-carboxy-diphenylsulfide derivative of the for-

35 mula (3).

Examples of the nitrobenzene derivatives of the for-




5 benzene, 2-iodo-5-nethoxy-nitrobenzene, 2-chloro-5-nmeth- yl-nitrobenzene,
2-'br ono- 5- met hyl - ni t robenzene, 2-fluoro- 5-methyl-nitrobenzene,

2-i odo-5-net hyl - ni t robenzene, 2- chl oro-5-phenyl -ni trobenzene,

2- br ono- 5- phenyl - ni troben- zene, 2-fluoro-5-phenyl-nitrobenzene,

2-1 0do- 5-phenyl 10 nitrobenzene, 2- chloag 5-acetyl -nitrobenzene, 2-brono-5-
acetyl -nitrobenzene, 2-fluoro-5-acetyl trobenzene, and

2-i odo-5-acetyl -nitrobenzene. Preferred are 2- chloro- ni t robenzene an? 15
2- bronmoni t r obe e f S0

the formul a (2 ?rpl(%gxgﬂ?isﬁﬁg hailéhfggg‘#n I?%Igdg%lﬁiﬁl(g aci d,

5- met hoxy- t hi oB&Freh en%ea@»d2iBrmm@mytr0b¢mzsn@Ad&+fkuqmwmntrobenzene,

5- pheny| -t hi 05l sbhetAGbenzand, 52- @b hidaabky Qﬂiat?:c%cgé%er?é efprred

are thiosalicylic acid and 5-net hoxythi os I C “acl
ni trobenzene dBFPHRT?VES Q¥ﬁé“¥%¥?@$%?%@§:l%r o =t TetnoyREL O an
amount of §.7 b@nﬂ.@n.@plzrl@d@is-rﬁéﬂ% -’Inﬁ:ﬁcsbélzmie, PN THDMpetdi- t he

thiosalicylic cid of. the for a ve-nmentioned first step is
general |y per-Y: 35 eRasaels Carate) ?Y kﬁéﬁg ﬁ;ﬁgfél Qq@ylgr#1¥ﬁq s
on the sol vent5~mebhjrbng1&sobémzeméyemt$odt@-5mﬁeuhyl4mﬂtrdlﬁﬁzeﬂet hee-

' h
N di ot hy | OF RO aco REREY B R AL A D R T bt

di met hyl i ni da %@Qol?dﬁh@r@ﬁmrn}clmm azs—mmsa@herqﬂhanm

n- pr opano |5ﬂp¢@@g@ﬁ., d tgmasﬂfeﬁ}iéﬁz on'ilft yl
etﬁylpket%%e and Yi e?%oﬁ%iéﬁi etone dnitriles such agﬁ%ce onitrile
and” benzoni t rifest e"g-L EoheRZEne, \iitleluoren Rraceid el -iithenzeneo@ld. 35

The sol vent Inziéi@dé*if:sécéttﬁp-nﬁtﬁl%ﬁéiéy PHRIFRISE] idres YLleHRiRsr that a
wei ght ratio of. th nDunt of ggﬁqn? Nitrobenzene of the formula (1)

agai nst the anBhit© %?EF g qQR?qgﬁﬂﬁz of 0.05to 1.0, nore

preferably Examples of the thlosallcyllc acid derivatives of

15 the formula (2) employed in the first step include thio-
salicylic acid, 5-methoxy-thiosalicylic acid, 5-methyl-
thiosalicylic acid, 5-phenyl-thiosalicylic acid, and 5-
acetyl-thiosalicylic acid. Preferred are thiosalicylic
acid and 5-methoxythiosalicylic acid.

20 The nitrobenzene derivative of the formula (1) is
generally employed in an amount of 0.7 to 10 mol., pref-
erably 1.0 to 5 mol., per one mol. of the thiosalicylic
acid of the formula (2).

The above-mentioned first step is generally per-

25 formed in a solvent. There are no specific limitations
on the solvents, so long as the solvents do not partici-
pate in the reaction. Examples of the solvents include
water; amide solvents such as N,N-dimethylformamide, N,N-
dimethylacetamide, N-methylpyrrolidone and dimethylimida-

30 zolidone; aliphatic alcohols such as methanol, ethanol,
n-propanol, isopropanol and n-butanol; ketones such as
acetone, methyl ethyl ketone and methyl isobutyl ketone;
and nitriles such as acetonitrile and benzonitrile. Pre-
ferred are water, amides and aliphatic alcohols.:

35 The solvent in the first step is preferably employed
in such mamner that a weight ratio of the amount of the




0.1 to 0.8. The reaction of the first step is generally per- 5 forned at a
tenperature of not higher than the boiling tenperature of the sol vent

enpl oyed, preferably at a tenperature of 0 to 150C, nore preferably 20 to
100C. The reaction period of the first step greatly depends on the
reaction tenperature, but the reaction i s generally 10 conplete within 20
hours. The reaction of the first step r§-‘enerally per- fornmed in the
presence of a base. Exanples of the pre- ferred bases include potassium

carbonate, sodiumcarbon- ate, Lithi umcar ate, ,sodi hydr oxj.d

pot assi um hy 1?1&F85F359nﬁi9%iEb@h%BF@Qﬁﬂe?ggnﬁgéﬁﬂﬁgnﬁﬁ%t%@?ﬁ?@.SEDEFe

preferred are poflaentudscdnbthat eangedofin0c@bbboatel, smordi prefigdabkide,

pot assi um hydr Ed%o gn% sodi um net hyl - ate. The base is generally enpl oyed
-“spond

I n an anmount corfe ing to 1 to 10 noles, preferably 1.5 to 5 noles.,
20 per one nol e of The wesstiempoft thef fikngtsstepi g gentrablyideern t he

reaction ofz th LSt S8t ep L) r C t+Rgnt r i ot her
t han t he bgse ?g%h%g a%d%égsﬂgggﬁgpgé %? ?ﬁg gﬁ%ﬁ%?ves |n§§ed§éi%%§§siun1io
25 di de and N, REFDREBEYLENOFoERE BPAYENTHeMRgY ey cPERReERLLE@Eofed in an
amount of 0. 00@emperBror@bf Omeb a5oeCidimortd \(fefdrallnido ake zsore.

derivati ve) . PEELCLABYi0008 180 Oelefn! e1-RE o088 JRLECPL AllScnae on

the 2-nitro-2' ther resytdon peaperathiedebder that reacbionhesf genarallg)

structure Tt FERPESATEE A% FPHFEve of the formula (1) as well as on

the chemical structThe seackdonhpfsshe Birey| stepcia genevallyeper-t he

formila (2). Brappieds iof thehprésBnbbOof’ acBaBEXY - HidfETNE S tHE pre-
ferred bases include potassium carbonate, sodium carborn-
ate, lithium carbonate, sodium hydroxide, potassium hy-

15 droxide, lithium hydroxide, and sodium methylate. Most
preferred are potassium carbonate, sodium carbonate, so-
dium hydroxide, potassium hydroxide, and sodium methyl-
ate. The base is generally employed in an amount corre-
sponding to 1 to 10 moles, preferably 1.5 to 5 moles.,

20 per one mole of the total amounts of the starting com-
pounds.

In the reaction of the first step, additives for
accelerating the reaction other than the base can be
added. Examples of the additiwves include potassium io-

25 dide and N,N-dimethylaminopyridine. The additive can be
employed in an amount of 0.0005 to 0.5 mol. (mol of addi-
tive/mol of nitrobenzene derivative), preferably 0.001 to
0.1 mol., per one mole of the nitrobenzene derivative of
the formula (1).

30 The chemical structure of the 2-nitro-2'-carboxy-di-
phenylsulfide derivative of the formula (3) obtained in
the first step of the invention depends on the chemical
structure of the nitrobenzene derivative of the formula
(1) as well as on the chemical structure of the thiosali-

35 c¢ylic acid derivative of the formula (2). Examples of
the 2-nitro-2'-carboxy-diphenylsulfide derivatives in-




el ude 2-nitro-21-carboxy-di phenyl sul fide, 2-nitro-4-

met hoxy- 2' - car boxy- di phenyl sul fi de, 2-nitro-4-nethyl-

car boxy-di phenyl sul fi de, 2-nitro-4-phenyl-21-carboxy-di- phenyl sul fide,
2-nitro-4-acetyl -2'-carboxy-di phenyl sul 5 fide, and
2Jnitro-21-carboxy-41-nethoxy-diphenylsulfide. Preferred are
2-nitro-2'-carboxy-di phenyl sul fide and "

nitro-2'-carboxy-4'- nethoxy dlphenylsulflde The

n the Tirst SEUREaR BECFRcey- CHorarbrbhd e ke ore ¢ a3y o v

washi ng procedmethanry-2' ecavbokyediphenphsal f ide praceitre; 4 suethyb- a'eonbi -

ti f addif Hcﬁ%g t t ur ff%ﬁ*;
??I It(r)gt ?onaof | thi) preci P}?& gﬁéﬁlﬂ{iaf-ﬁmﬁr%g@l&{o %bt%n a Tru e
product, or a pbwhaulémd% 3fnibyet £ oacetyled cherr@pm@@hemylﬁglsor vent
(organic sol venge t enih8-heaebl 9N Ah¥bdi- 2 Nnadsthk f&déo make

t he agueous phase e reaction mxture aC|d| er e._crude
product can bep¥%§%¥€?adaﬁ§ ArBEtRg-2{ neaBheRy E@#ﬂéﬁﬁu @@dﬁm@ nérer
rﬁduced DFESSUﬁﬁ%ﬁEhQS aarbbkgtgedmé Iyt : y DRIl ERIE AN ?e enpl oyed in
t he next step. e .cr odu can, be er nec- ess ry,
by col um chromatog?éﬁ Bg{: ﬁys‘?ﬁﬁ’? amh Wf%ﬂpéjcfi%s%elf of
purification cthebformiidat ¢8) dppepared tn tkecficshmstep dan Bee peedv-ed.
The acid efe Yy 2 dro

phosphorlgb ac%ggheP9g%e??@Bg%$glbﬁn8¥h% é@%@%ﬁgéﬁﬁ%ggﬁigkﬁﬂ%I%%eséﬂ% €the

i nvention, thand-ai convemu@aaboa@par@hmglmm@er@erem ia% afcemel-

formila (3) ispnedusedsta !Lt‘foﬁ drad E3RAY the Apdidylmikll de
derivative of the for Iadgn uct n roceduretggé%frned I'n the
second step i SURStafi aﬁH Fﬁ%?ﬁo r RLIGIPF REYSelnitro

group can be elpheypdodRcef eorebtais ﬁa@ﬁudéllpi@mcm;etcﬁoctr (et vt 1 i

referred as ea n (A ferrous.35 salt t hod relna ter referred
to as rea ion §ﬁ% ﬂ &% E Y and an extrég% éng I

golvent)} to the reaction mixture and addltlon of an acid
to make the agueous phase of the reaction mixture acidic.
Otherwise, the crude product can be recovered by placing
the organic solvent portion under reduced pressure. Thus

20 obtained crude product per se can be employed in the next
step. The crude product can be further purified, if nec-
essary, by column chromatography or recrystallization.
The process for purification can be selected depending on
each compound to be purified. The acid preferably em-

25 ployed is hydrochloric acid, sulfuric acid, phosphoric
acid, or acetic acid.

In the second step of the process of the invention,
the 2-nitro-2'-carboxy-diphenylsulfide derivative of the
formula (3) is reduced to give a 2-amino-2'-carboxy-di-

30 phenylsulfide derivative of the formula (4).

The reduction procedure performed in the second step
is not limited, and known procedures for reducing the
nitro group can be employed. Preferred are Raney-nickel
method (hereinafter referred to as reaction (A)}, ferrous

35 salt method (hereinafter referred to as reaction (B)}) and
a method employing palladium, platimum or its compounds



a nmet hod enpl oying palladium platinumor its conpounds -15- (hereinafter
referred to as reaction (C)). In reduction procedure, hydrogen gas is

enpl oyed as supply source of hydrogen. 5 Reaction (A): Raney-nickel Method
Raney- ni ckel can be enployed in the method in an anmount of 1.0 to 80 wt.%
(in ternms of nickel), preferably 5.0 tg 40 wt. a, per the anmpunt of the
2-nitro-2'-carboxy- diphenylsul fide dert¥ative of the formula (3). Exanples
10 of Raney-nickels enployable in the reaction include 10- 60% N -Al all oy

and that cont ' I R be-al .oved.
The vield i nbrirliidy miherdell 5o, def FEalbIoR, JER - motfloh CoRCRASH

ni ckel . Known pwaedsntend hydrgen @mllwsle‘nmpy&%asby;upﬁlyusomeuofer uo
and Komat su Shj. 4P, issued by Kawaken Finechenical, Co., Ltd., My 10,
1971) brought dbout” nost favorable results. O her devel opi ng net hods can

be suf- ficiently effective. In the case of using the Raney nickel nethod,
the reaction igeaneyual (A) PeR1RE dki1t PRthé@ Presence of hydrogen gas

oot e he e Sen kel con 6 Grelavad i baes heRBRIER s b o
General |y, theanyditogsh 1045 1o SB WS % Jinn telkms’ afgaicked), tpré@@rabny The
reaction ey be PSS T IV 2RI LSSl L puigne. (e
specific lim t&nphawlmultﬂleisdatmmlvamifojzhé ifortmndar €3¢t i oExampleso | ong
vents ind USQt ‘*%ﬁeﬁp P00l SRIEvRRIE 1o RS Ao REEl M 1) %0
i sopropanol arfPh Mudn@L Om@f%mﬁii centepaingl GenandsMee sStégﬂ-ed t hat
t he vol une of l’c}_-j@é Bckd ] %Ipwaqlsgh@ﬂﬂwéal degar ygégavgsoﬁoghe formul a
(3) would be 0. 2315 {Hifluehcdd by e i2veloping Rethda’of "Faney-
nickel. Known W-6 method ("Raney Catalyst" pp. 55. by
15 Kubomatsu Teruo and Komatsu Shinichiro, issued by Kawaken
Finechemical, Co., Ltd., May 10, 1971) brought about most
favorable results. Other developing methods can be suf-
ficiently effective. In the case of using the Raney-
nickel method, the reaction is generally performed in the
20 presence of hydrogen gas under pressure. Accordingly,
the reaction is generally performed in an autoclave. The
hydrogen gas pressure preferably is as high as possible.
Generally, the hydrogen gas pressure is in the range of 5
to 100 atm. The reaction may be performed under atmo-
25  spheric pressure. In this case, the reaction is carried
out in the stream of hydrogen gas.
There are no specific limitations on the solvents
employed in the reaction (A), so long as the solvents do
not participate in the reaction. Examples of the sol-
30 vents include aliphatic alcohols such as methanol, etha-
nol, n-propanol, isopropanol and n-butanol. The volume
of the solvent is so selected that the volume of 2-nitro-
2'-carboxy-diphenylsulfide derivative of the formula (3)
would be 0.05 to 0.6 volume, preferably 0.1 to 0.6 volume
35 per one volume of the solvent (volume of 2-nitro-2'-carb-
oxy-diphenylsulfide derivative of the formula/volume of




35 per one volune of the solvent (volune of 2-nitro-2'-carb-

oxy-di phenyl sul fi de derivative of the fornmula/volunme of -16- solvent). The
reéaction (A) can be carried out at a tenperature up to the boiling point
of the solvent. The reaction is generally carried out at a tenperature of
20 to 200C, 5 preferably 25 to 150C. The reaction period depends on the

t enperature and hydrogen gas pressure. ~¥fe reaction is usual |y conpl ete
within 20 hours. After the reaction (A) is conplete, the 2-am no-2'-

car boxy- di phen%% ulflde derivative of the formula (4) 10 produced in the
reduction can Ered by a conven- "tional conbination of a washing
procedure and a seriﬁnatreactqum ofgdwen mucaraded cuthiattatsl drengferfativnreat i on

of the reacti f d It ced
pressure. The LSQO%BUC om@m{ gc;ef'; Q{She can1 'ﬁrr}pq oyeg:‘ntlr nr{ h%unext
step. If desi r@@nemblsprmedmt tod- @Jrﬁaﬂma@dr@oninﬁocmmgr aphy or
recrystal l4- zg jl:}f %BJI’-&C;IMOCOH fPhace Hé@léﬁ%{;@flé& g dﬁeonpendl ng

on the product t ed. 20 Reactlion ous Salt

Exanpl es of f&h%d@%ﬁ@%l%&%ﬁ%g BEESSNLS -ncl
sul fate and fefg qusu£llpréshipleeseitisial 0 e enpl oyed in the form of

hydrate or anhy- dr erred .are rr,ous._sul rates, ferrous
25 salt anhydri des Aﬁé‘??otiﬁe s%ﬁaccq?‘?' d{Ai lle%rer'ozfgleygalafnlﬁmn rates.
The salt can b:eaﬂmt;oy@phen)alszﬂlﬁmde cder:ﬁz.a]:m F the tfermsilef (4)on at on),
pr ef erabl r fca(t‘rg
- car boxy- dophéiﬁd&% oﬂ?tkg]%]e(ﬂ# ormjrf ?Jezg%ch%[t% avvgtotglrveélnd
aqueous ammnl%xlcl‘)l@a ermvkinat icammio e avash anide & SEPRIXek—~( B) .
Aqueous GENBEEP B %di%ﬁﬁtﬁ%ﬁ@ﬁ rﬂtl%g:a%%b?f)'& £HEONi a
(amoni a concentr jon: 25 to 28 ¥vt {?

reaction mixture [ele) centrat:u.on of the filtrate under

reduced pressure. The product obtained above per se can

15 be employed in the next step. If desired, the product
can be purified by columm chromatography or recrystalli-
zation. The purification procedure can be selected de-

pending on the product to be purified.

20 Reaction (B): Ferrous Salt Method
Examples of ferrous salts employable in the reaction
include ferrous sulfate and ferrous chloride. These
salts can be employed in the form of hydrate or anhy-
dride. Preferred are ferrous sulfate 7 hydrates, ferrous

25 salt anhydrides, ferrous salt 4 hydrates, and ferrous
salt n hydrates. The salt can be employed in a volume of
0.1 to 30 (in terms of iron atom), preferably 0.5 to 10,
per one volume of the 2-nitro-2'- carboxy—dlpherxylsulflde
of the formula (3).

30 Mixture of water and aqueocus ammonia is generally
employed as a solvent for the reaction (B). Agueous
ammonia can be prepared by employing concentrated agqueous
ammonia (ammonia concentration: 25 to 28 wt.%). Aqueous
ammonia of lower concentration or water containing ammo-

35 nia gas can be also employed, so long as the content of
ammonia is sufficient. Water can be so employed that the



ammoni a of | ower concentration or water containing ammo 35 nia gas can be
al so enployed, so long as the content of ammonia is sufficient. Water can
be so enployed that the -17- volune of 2-nitro-21-carboxy-di phenyl sul fide
derivative of the fornula (3) would be 0.01 to 0.4 equival ent per one
vol ume of water (volunme of 2-nitro-21 -ngboxy-di- phenyl sul fi de
derivative/vol une of water), preferabl 0.02 to 0.2 equivalent (the sane
as above). The volune of ammonia is so sel ected that the vol une of

2-nitro-2'- carboxy- l.sul fjde derivatd %wol %e %%E&R%th

equi val ent , pr‘éct ?ﬁ)gﬁ(ﬁ/ C@(ﬁqogg{ grtp lF" ld\?o Afoni a

(vol une of 2-roff rtdaéjfmmﬁka(yéiﬂl p\tmﬂ;d L) Os @i1f rl:dandér iegatiivedent] per of

anmoni a) . The X g p to the

boi | i ng poi nt Or?@‘i%dﬂjs}%% venti@‘ﬁétle 6@%}%&0?@? ?]%Le%er al | ?We out at a

t enper at ure ofplEyIsullide dewiratipe/wdure ofCwates ), cpreferapdy

depends ongthey It r-at WRlke)CO t n 2
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hours. After the react] on I's _conplete am no-
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purified by cq%y q{}% ORS00 ?bﬁ{é: o ey g ati e gﬁﬁoﬁﬁbhf lseat i on

e.se en

procedure can Iecte ng on the pro uct to gyrl | e
Reaction. (C) : a3 addiBu FeBPeF P& U AL

preferably 40 to 90°C The reaction per:Lod depends on the
15 temperature. The reaction is usually complete within 2
hours.

After the reaction (B) is complete, the 2-amino-2'-
carboxy-diphenylsulfide derivative of the formula (4)
produced in the reduction can be recovered by a conven-

20 tionmal combination of a washing procedure and a separat-
ing procedure. For example, the reaction mixture is f£il-
tered, and an acid (e.g., hydrochloric acid, sulfuric
acid, phosphoric acid and acetic acid) is added to the
filtrate, thereby placing its pH on the acidic side. The

25 obtained filtrate is concentrated under reduced pressure
to obtain a crude compound. The product obtained above
per se can be employed in the next step. If desired, the
product can be purified by columm chromatography or re-
crystallization. The purification procedure can be. se-

30 lected depending on the product to be purified.

Reaction (C): Method employing palladium or platinum {(or
 its compounds)
The reaction can be performed in the presence of a
35 reducing catalyst (i.e., hydrogenation catalyst)} selected
from the group consisting of palladium (Pd), platimum



its conpounds) The reactlon can be performed in the presence of a 35
reducing catalyst (i.e., hydrogenation catalyst) selected fromthe group
consi sting of palladi um (Pd), platinum-18- (Pt), a palladium conpound, and
a platinum conmpound. The reducing catalyst can be deposited on a carrier
such as carbon (C) or bariumsulfate. Preferred are Pd/C, Pd/barium

sul fate, and pl ati num oxi de. Mbst prefelltsed Is 5 Pd/C. The reducing

catal yst conprising palladiumor plati- numcan be enployed in an anount

correspondi ng t 0 % (izn te al | adi um or I at j,num
netal ), prefera E?y % é%l}%gi@ﬁmg%?ﬁéd t%epojaaﬂgj&'ﬂfm 'fh

ni t (rj 0-2' -ca(rj boxgddcingf CdEa%lgstvaanvbeodephthMa(c{srrléf $ﬂn:ehml'ﬁ] ?I gfst .
is deposited o r gher an ﬂ&ﬂ?&% ano

to 10 wei ght % ?ﬁaﬁt é?ﬁsogfﬂ&%@gglé%%f%Fépl altblenum fl()je pef)@‘t he anount
of the carriePd/PRrpanceuifakel oyed, PiaEipmaaidet Mesthprusferzedater

content of snotpgpee than 5% as well as a wet catalyst containing water

conponent in a gre r unt can be enpl oyed, The t ca,t al yst may
contain 10 to 70 \?\ﬁ“ﬁ t@fy% tsing B Jé%d?ﬁ Rkt I

catal yst and caumi esn. bé0<|e E@y@diaimrwm?mﬂ@?@oﬁ% i aﬂncha) rwagc%d g][l
0.1 to 50 wei gfd Wrigper e Lop Teflitiog %‘iy%w a4k the
2-nitro-2'- carpn&ijemblymd(és mrmm@mf«; heerf dilraulaanci®)t &5 thiee 2- dor
st Lot FOR AL S ST Il ML Sl o
aut ocl ave. Thelf hlae o Hest phe sdepesired onis Camriar hitdie catsdystl e.
General |y, thecéh!db@ a@ft@deﬁﬁtﬁﬁ arfotrit (0¥ 7 aRge Plwed gt 1 &P atm
The reaction mag 8 ' Z[fe cgullj&dgl[ pa]t.atlnum metal), per the amount of

the carrier. If Pd/C is employed, a dry catalyst having

15 ~ a water content of not more than 5%, as well as a wet
catalyst containing water component in a greater amount
can be employed. The wet catalyst may contain 10 to 70
weight % (amount of water per the total amount of the
catalyst and carrier).

20 When platinum oxide is employed in the reaction (C)
as the reducing catalyst, it is preferably employed in an
amount of 0.1 to 50 weight %, preferably 1 to 30 weight
%, per the amount of the 2-nitro-2'-carboxy-disulfide
derivative of the forrmla (3).

25 The reaction (C) is generally performed in the pres-
ence of hydrogen gas under pressure. Accordingly, the
reaction is generally performed in an autoclave. The
hydrogen gas pressure preferably is as high as possible.
Generally, the hydrogen gas pressure is in the range of 2

30 to 100 atm. The reaction may be performed under atmo-
spheric pressure. In this case, the reduction (or hydro-
genation) can be carried out in the stream of hydrogen
gas.

The reaction (C) is gemerally carried out in a sol-

35 wvent. There are no specific limitations on the solvent
employed, so long as the solvents do not participate in




spheric pressure. In this case, the reduction (or hydro- genation) can be
carried out in the stream of hydrogen gas. The reaction (C) is generally
carried out in a sol- 35 vent. There are no specific limtations on the
solvent enployed, so long as the solvents do not participate in -19- the
reaction. Exanples of the solvents inc;ﬂge ali phatic al cohols such as
met hanol , ethanol, n-propanol, isopropa=”nol and n-butanol, and ami de

sol vents such as N, N-di- nethylformam de, N, N-di met hyl acet am de,
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reaction (C) i%ﬁ(enerzﬂly carri’e ut at a%idelm pésrature of igto 2000C,
pref erabl y ZOImﬁgméU@@HBm#deﬁé%@[d@ﬂq&hﬁl§$QF%ﬁ¥%% R EYHPYRIOdd -
tenperaturg argbnd @Qﬁh&ﬁﬁ/ﬂﬁ%&l&&i&s geneialhYiphatiel aheeme st han

30 hours. 15 The 2 car box dlphenylsulf de rivativ t he
fornula (4) pr%&‘fﬁr% r e i %?’]L 5&@?&‘]"%’ &E’Xﬁdbénr &ver ed
by a conventi caadunsto rdit rmtucpmmfw@glmgv rn@xw @&@fmabajdeatseﬁa)r ating
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obt ai ned abov eyl ldfhide dagniptapion iof tthe fioewmlst d3) .1f desired, the

product cpp be p“”'ﬁic?q:é%}’ 1 Ue %’?@ﬁﬁ%ﬂ Ea&rrleﬁc t gl ‘a.z%%gg The
epe be
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uct to
purified. The Rev@aiwee of Aitha SWC hﬁrefaﬁahbyzmcﬁ@bg&? C.di ghehyl sul fide
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's dependent %1 en gas pressure, but generally is not longer than
30 hours.

15 The 2-amino-2'-carboxy-diphenylsulfide derivative of
the formula (4) produced in the reaction (C) (hydrogena-
tion) can be recovered by a conventional combination of a
washing procedure and a separating procedure, such as a
combination of filtration of the reaction mixture and

20 concentration of the filtrate under reduced pressure.

The product obtained above per se can be employed in the
next step. If desired, the product can be purified by
column chromatography or recrystallization. The purify-
ing procedure can be selected dependent on the product to

25  be purified.

The chemical structure of the 2-amino-2'-carboxy-
diphenylsulfide derivative of the formula (4) prepared in
the second step (reduction step) is dependent on the
chemical structure of the 2-nitro-2'-carboxy-diphenyl -

30 sulfide of the formula {(3) employed in the second step as
the starting compound. Examples of the 2-amino-2'-car-
boxy-diphenylsulfide derivatives of the formula (4) in-
clude 2-amino-2'-carboxy-diphenylsulfide, 2-amino-4-
methoxy-2' -carboxy-diphenylsulfide, 2-amino-4-methyl-2°'-

35 carboxy-diphenylsulfide, 2-amino-4-phenyl-2'-carboxy-
diphenylsulfide, 2-amino-4-acetyl-2'-carboxy-diphenyl-




chem cal structure of the 2-nitro-2'-carboxy-di phenyl 30 sulfide of the
formula (3) enployed in the second step as the starting conmpound. Exanpl es
of the 2-am no-2'-car- boxy-di phenylsulfide derivatives of the forrmula (4)

i n- clude 2-am no-21-carboxy-di phenyl sul fi de, 2-am no-4- nethoxy-2'-

car boxy-di phenyl sul fi de, 2-anino-4-net3¥¢ 21 35 car boxy-di phenyl sul fi de,

2- am no- 4- phenyl - 2' - car boxy- di phenyl sut¥T de,

2- am no- 4-acetyl - 21- car boxy- di phenyl -20- sulfide, and

2-am no-2' -car henyl - fide._ Preferr r _
2-am no- 2' -car%@%“% p%@%{%’% x4 ﬁ%:':f:lboxfyl ‘1 me‘i:ﬁo?cﬁzr @ipﬁe?lylsul

2- am no- 21- carfbicle.- 4Pmequ @mmmq—uzdecamomyedmhﬁmyé@@afaﬂet he

i nvention, th kggéy @Mﬁép %nﬁg igee of the
formul a (4) |§ﬂ%%on ensed é?%\ atlon to p eggdﬂ Eﬂgﬁhzothlazeplne
derivative of the {6t e YEyrd then isventdomi thes Repmaae e -
perfor Ted 5 US| griRScact 1'@@1@&% &e&qvh%a%l oF LhePreirflall X4)19s

carried out in a r ophjobi ani.c sol vent which S. not ticipate in
t he reaction. @!&%T%%‘fgfy &@&%Q&l L PFERELS & Elrsum&ﬁ@zepme
hydrogarbﬁnz aughnjgfhniugnﬁjug:;gmmga owyene, ing 3enane ggalogenaaeg 5
aromati c hydro- carjons su as ﬁg{ogsnzgg | orohenzene

di chl or obenzene C%Fﬁﬁﬁ gﬁf@nganl 5HE%%nzene

1, 3- dlbronnbenmmmg'nuukd&v&ahxwdhnﬁnmﬂnzehe,reyctnonaHSppaeierbidyocarbons

Such 25 461 > AEXRE o o e Yo E %%&a S8,rate,

and butyl but yRQt @amnéfrmart@j imftdig maa&ﬁéomw EP@ @ﬁe , thed organic

sol vent enpl oyl e ibds areneita & o @kbé. ?BS?E@P# b o, of (he
v yed i i v -
sol vent is enpfk g‘ﬁ}? @Jﬂdeﬁ??n& t5doPrOMBtIS Sfount

of the 2-am naza¥bas Euch caaofmmdmldehzéemem Qatimﬁlambemtzehbe 1oBune
annunt ofy5 dichlorobenzene, 1,4-dichlorobenzene, bromobenzene, 1,2-
dibromobenzene, 1,3-dibromobenzene, and 1, 4-dibromo-
benzene; cyclic aliphatic hydrocarbons such as cyclo-
hexane, cycloheptane, and cyclooctane; and aliphatic
esters such as ethyl acetate, butyl acetate, methyl bu-
20  tyrate, ethyl butyrate, and butyl butyrate. Preferred
are toluene, xylene, cumene, and 1,2-dichlorobenzene.
There is no specific limitation on the amount of the
solvent employed in the third step. However, it is pre-
ferred that the solvent is employed in an amount to give
25 a ratio of the weight amount of the 2-amino-2'-carboxy-
diphenylsulfide derivative against the volume amount of
the solvent (W/V %) of not less than 3%, preferably in
the range of 4 to 40%. The reaction of the third step
can be carried out in a Dean-Stark apparatus for perform-
30 ing azeotropic dehydration {(for refluxing with removal of
water produced in the reaction) so as to accelerate the
reaction rate and the conversion ratio. There is no
specific limitation on the reaction temperature of the
third step, so long as the temperature is lower than the
35 boiling point of the solvent employed. Preferred is a
temperature of 100 to 200°C.



the solvent (WV % of not less than 3% preferably in the range of 4 to
40% The reaction of the third step can be carried out in a Dean-Stark
apparatus for perform 30 ing azeotropic dehydration (for refluxing with
removal of water produced in the reaction) so as to accelerate the
reaction rate and the conversion ratio._JThere is no specific limtation on
the reaction tenperature of the third” %%ep so long as the tenperature is
| ower than the 35 boiling point of the solvent enployed. Preferred is a
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roduct iggth 1 20t,Ri_ azepi ne
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reaction m xt éﬁe ﬁlé&?él ne by add| - tion of an aqueous al kal i ne
solution and then t eous tBfortlon I s. renoved, in adyance of

precipitating the r 1ne|'t¢@rrlé@§|11’feng°§r§§ﬁ EopBMiEo{ S)s
t hen produced in the third step can be easily recovered by

15 cooling the reaction mixture to precipitate a crystalline
product of the dibenzothiazepine derivative. The pre-
cipitated crystalline product is then collected by f£il-
tration to give the dibenzothiazepine derivative of a
high purity. If further purification is required, re-

20 crystallization or column chromatography can be utilized.
Otherwise, the reaction mixture is made alkaline by addi-
tion of an aqueous alkaline solution and then the aqueous
portion is removed, in advance of precipitating the re-
sultant product. The remaining organic portion is then

25 cooled to precipitate a crystalline product of the di-
benzothiazepine derivative. The aqueocus alkaline solu-
tion can be produced by the use of sodium hydrogen car-
bonate, sodium carbonate, potassium carbonate, sodium
hydroxide, or potassium hydroxide. The alkaline compound

30 in the alkaline solution preferably is at a concentration
of 0.5 to 30 weight %. There is no limitation on the
amount of the alkaline solution, but the alkaline solu-
tion is preferably used in an amount of 0.05 to 0.4
weight part, based on one weight part of the product of

35 the third step (i.e., dibenzothiazepine derivative of the
formula (5)).




25 cooled to precipitate a crystalline product of the di- benzothiazepi ne
derivative. The aqueous al kaline solu- tion can be produced by the use of
sodi um hydrogen car- bonate, sodi um carbonate, potassium carbonate, sodium
hydr oxi de, or potassi um hydroxi de. The al kali ne compound 30 in the al kaline
solution preferably is at a concentrati of 0.5 to 30 weight t. There is
no limtation on the anount of the alﬁggrne solution, but the al kaline
solu- tion is preferably used in an amount of 0.05 to 0.4 weight part,

based on one wei ght t 0 ' t (A .
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enbodi nent s of behewi nventi on are described below. 1) The nitrobenzene

derivative of the fofnul i t+Sbens r @B OPRRL
2-bronnnitrobenzene$y5 é?h%ﬁ%l%ﬁ§osa'$%§lé%%23|d Qe??sgg?igig?mfﬁt g%%nu-
la (2) is thi od8l eghlergeitrebenzene ok e hBIPRETGRENZERS. 3) In the

fi rfsttﬁt epsof the pﬁpggs’ﬁh%%h%%ﬁ@ylid:%id délbﬁmb xréaifemm'd_ ftetry-at i ve
S) e inventio ase. such, as_pptassium car bonat.e |

hydr oxi de, or @og?hn+ﬁe€h§?%ﬁ%l' fﬁ% 10 OF ‘methoxythiosalicylic
2-nitro-2'-caryoxd; di phenyl sul fide deriva- tive of the fornula (3) is
2-nitro-2' -carboxysdi phenyl:_s Lde _
2-nitro-2'-carboxy-%g-neﬁﬁo ?dﬁ%%%ﬂ g%?f?%é;hﬁfpﬁsc?%§t#ﬁ?f??%gag%ep of

t he process fotipnepﬁrdﬁbenaoﬂhbamzpii$adexiva&xkﬂi&%ﬂﬁ\ﬁhﬁ(ﬁnﬂenilon,

i nventiong N, L agt o gﬁ@% DA atS eSHd G {&RCtdPN

sol vent . %? |25t ggge%%%%i%n ?%ﬁgigﬂg%nd stg%§bf tﬁgﬁgosﬁ?g%éss for
preparing a di Bediennnathyiake bfive®dve of the invention, Raney-nickel is

enpl oyed as the redyyi ngThegRmhi tAGR Netddsoky-adiphdnmrbnol fide edmtdbyed as
the sol - tive of the formula (3) is 2-nitro-2'-carboxy-diphenyl-
sulfide or 2-nitro-2'-carboxy-4'-methoxy-diphenylsulfide.
15 5) In the first step of the process for preparing
a dibenzothiazepine derivatives of the invention, N,N-
dimethylformamide or methanol is employed as a reaction
solvent.
6) In the reduction of the second step of the
20 process for preparing a dibenzothiazepine derivative of
the invention, Raney-nickel is employed as the reducing
agent, and methanol or n-butanol is employed as the sol-
vent.
7) In the reduction of the second step of the
25 process for preparing a dibenzothiazepine derivative of
the invention, ferrous sulfate-hydrate is employed as the
reducing agent, and aqueous ammonia solution is employed
as the solvent.
8) The reduction of the second step of the process
30 for preparing a dibenzothiazepine derivative of the in-
vention is performed in the presence of any catalyst se-
lected from Pd/C, Pd/barium sulfate and platinum oxide,
employing methanol or ethanol as the solvent.
9) The 2-amino-2'-carboxy-diphenylsulfide deriva-
35 tive of the formula (4) is 2-amino-2'-carboxy-diphenyl-
sulfide, 2-amino-2'-carboxy-4'-methoxy-diphenylsulfide or

¥




vent. 7) In the reduction of the second step of the 25 process for
preparing a di benzot hi azepi ne derivative of the invention, ferrous

sul fate-hydrate is enployed as the reducing agent, and aqueous anmoni a
solution is enployed as the solvent. 8) The reduction of the second step
of the process 30 for preparing a dibegﬁothiazepine derivative of the in-
vention is perforned in the presence of “any catal yst se- lected from Pd/C,
Pd/ barium sul fate and pl atinum oxi de, enploying methanol or ethanol as the

solvent o) T8 ReBhadsAieaEbet s reeARL LS fang: 90 11V of the
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respectively.
12) In the second step, the 2-nitro-2'-carboxy-di-

15 phenylsulfide or 2-nitro-2'-carboxy-4'-methoxy-diphenyl-
sulfide is reduced by hydrogen gas in the presence of
platinum, palladium, or its compound, to give 2-amino-2!'-
carboxy-diphenylsulfide or 2-amino-2'-carboxy-4'-methoxy-
diphenylsulfide, respectively.

20 13) In the third step, 2-amino-2'-carboxy-diphenyl-
sulfide or 2-amino-2'-carboxy-4'-methoxy-diphenylsulfide
is converted into dibenzol[b, f] [1,4]thiazepin-1l-one or 2-
methoxy-dibenzo [b, £] [1, 4] thiazepin-11-one, respectively.

The invention is further described by the following

25 non-limiting examples.

[Example 1]
In 120 mL of N,N-dimethylformemide were dissolved
94.5 g (0.60 mol.) of 2-chloronitrobenzene and 159.0 g
30 (1.15 mol.) of potassium carbonate. To the resulting
N, N-dimethylformamide solution was dropwise added a solu-
tion of 77.1 g (0.50 mol.) of thiosalicylic acid in 120
nl. of N,N-dimethylformamide. The resulting mixture was
then stirred at 70°C for 6 hours, for carrying out the
35 reaction. To the reaction mixture were added 800 wl: of
water and 700 mL of ethyl acetate. The aqueous portion



20 13) In the third step, 2-am no-2'-carboxy-di phenyl- sulfide or

2= am no-2' - car boxy-41 -net hoxy-di phenylsulfide 1is converted into dibenzo
[b, f] [1, 4] thiazepin-11--one or 2- nethoxy-dibenzo[b,f] [1,

4]t hi azepin-il-one, respectively. The invention is further described by the
following 25 non-limting exanples. [Eﬁgnple 1] In 120 nmL of

N, N-di et hyl f or mani de were di ssolved 9475 g (0.60 nol.) of

2-chl oroni trobenzene and 159.0 g 30 (1.15 nol.) of potassium carbonate. To

t'he resultin | ] J I i | Y-
tion of 77 10g"a0 didbed Ml Refe SOy SRR aBY 3% PG dedde
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hours, for cartgi/&@ tsﬁﬂer%? éﬁ%ﬁérgc%eet“gbeﬁ?%fee% Q)?lé% e we{e added

800 nL of water apd, 700 ni et e aqueous portion _-24- was

separat ed and PeReIREFafed mrywta ko arobety wes cod legted o Allfraconc.
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or one hour. e _precip ed cr i ne product was coll e¢ted hy ra
5 tion and dri%—d"?%]&b@%"l‘#m%ﬁ%%@ %I‘"’P ozrmowi%r Tz yteld
2' - car boxy- di pfieoy| ishi dgalbi@gl o yetddwawWwBdy.. The yield from
thiosalicylic acid pag,98%w.oH NVR ( Od6) : b 7.1-8.3 (m 8H), 13.1-13.5
(br., 1H) 10 [Exan%?@m%l QDNS?Z@‘ g‘VBN, N- di net hyl f or mam de were di ssol ved
94.5 g (0.60 nol.) of 2-TH -3 chitmoBHizeds .dnd3L59.(bry , @H)15 nol .) of
pot assi um garbonate. To the resulting 15 N, N-di et hyl f or mam de sol ution was

dropw se added a solu- tion of 77.1 g (0.50 nol.) of thiosalicylic acid in
120 L of N, NUBxa@0}§13)or mani de. The resulting mixture was then stirred

at 70C for 6 hours, I or2@ aill Yo N M inkhyl formamide were dissolved

94.5 g (0.60 mol.) of 2-chloronitrobenzene and 159.0 g
(1.15 mol.) of potassium carbonate. To the resulting

15 N,N-dimethylformamide solution was dropwise added a solu-
tion of 77.1 g (0.50 mol.) of thiosalicylic acid in 120
mL of N,N-dimethylformamide. The resulting mixture was
then stirred at 70°C for 6 hours, for carrying out the
reaction. The aqueous portion was separated and made

20 acidic by addition of 200 mL of water and 194 mL of conc.
hydrochloric acid. The acidic solution was stirred at
room temperature for one hour. The precipitated crystal-
line product was collected by filtration and dried to
obtain 123.0 g (0.45 mol.) of 2-nitro-2'-carboky-diphen-

25 vylsulfide as a yellow powder. The yield from thiosali-
cylic acid was 90%.

3

[Example 3]
The procedures of Example 1 were repeated except for
30 employing 121.2 g (0.60 mol.) of 2-bromonitrobenzene in
place of 2-chloronitrobenzene, to obtain 134.0 g (0.49
mol.) of 2-nitro-2'-carboxy-diphenylsulfide. The yield
from thiosalicylic acid was 98%.

35



reaction. The aqueous portion was separated and nade 20 acidic by addition
of 200 nL of water and 194 nL of conc. hydrochloric acid. The acidic
solution was stirred at roomtenperature for one hour. The precipitated
crystal- line product was collected by filtration and dried to obtain
123.0 g (0.45 nol.) of 2-nitro-2' -carbo%;%-di phen 25 ylsul fide as a yell ow
powder. The yield fromthiosali- cylicé¢id was 90% [Exanple 31 The
procedures of Exanple 1 were repeated except for 30 enploying 121.2 g
(0.60 nol .) of[ - br trobenzene in place of 2-chloronitrobenzene, to
obtain 134.0 g .) of 2-nitro-2'-carboxy-di phenyl sul fide. The
yield fromthi osalimlpme&ﬂtdﬁ‘&msnﬂﬂﬁar@e 25 welrex anepleatsd ‘Eh@@‘tocfem”es
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obtain 131.3 md¥. 4MeMting Poihti 1gP-147°cr boxy- di phen- yl sul fide. The
yield fromthiosalicylic aC| d was 960. 15 [Exanple 6] The procedures of

Exanple 5 were repeated except for enploying 46.0 g (1.15 nol.) of sodium
hydr oxi de in p[mcamplﬁ ot assi um carbonate, to obtain 130.0 g (0.47 nol.)
of- 2-nitgyo-2'-car I f | | I C
e d s g@l% [Exaﬁ%ﬁé/ gﬁd’éﬁi&[@ df Heampte U et TP et 'FoH!

- employing methanol in place of N,N-dimethylformamide, to

obtain 131.3 g (0.48 mol.) of 2-nitro-2'-carboxy-diphen-
ylsulfide. The yield from thiosalicylic acid was 96%.

15 [Example 6]

The procedures of Example 5 were repeated except for
employing 46.0 g (1.15 mol.} of sodium hydroxide in place
of potassium carbonate, to obtain 130.0 g (0.47 mol.) of
2-nitro-2'-carboxy-diphenylsulfide. The yield from thio-

20 salicylic acid was 94%.

[Example 7]
The procedures of Example 5 were repeated except for
employing 62.1 g (1.15 mol.) of sodium methylate in place
25  of potassium carbonate and performing the reaction for 5
hours, to obtain 131.8 g (0.48 mol.) of 2-nitro-2'-car-
boxy-diphenylsulfide. The yield from thiosalicylic acid
was 96%.

30 [Example 8]

The procedures of Example 7 were repeated except for
adding 3.9 g (0.02 mol.) of potassium iodide to the reac-
tion mixture in advance of the reaction, to obtain 133.8
g (0.49 mol.) of 2-nitro-2'-carboxy-diphenylsulfide. The

35 vyield from thiosalicylic acid was 97%.



The procedures of Exanple 5 were repeated except for enploying 62.1 g
(4.15 nol.) of sodiumnethylate in place 25 of potassium carbonate and
perform ng the reaction for 5 hours, to obtain 131.8 g (0.48 nol.) of
2-nitro-2'-car- boxy-diphenylsulfide. The yield fromthiosalicylic acid

was 96% 30 [Exanple 8] The procedures gf Exanple 7 were repeated except
for adding 3.9 g (0.02 nol.) of potass @M iodide to the reac- tion nixture
i n advance of the reaction, to obtain 133.8 g (0.49 nol.) of

2-nitro-2'-carhoxy- gh@‘nylsulfide. The 35 yield fromthiosalicylic acid
was 970. - 26- F%%ngr In a 300 ni-vol une autocl ave were pl aced

Raney- ni ck- el (50%m|&0300 NhL-eopibueme almcgjla\i’e’%v&xga (gﬂ.amédnﬂan)eyomﬁ:k—
nitro-2'-carbo If Qht | 1Q0 f
met hanol . The %nileére WS I\lrl C("argqj oom i}emg%q E{Qﬂ_ ar sé%té)a
hydrogen gas pRisEDr2’ fﬁamcsaidnp]fmaﬂr%ﬁcﬁldﬁ\ thmmwﬂmﬁﬁed, and
the filtrate t t,ﬁéﬁym %JFH ‘Q‘éq el

(0. 046 m)?% o%@ %%@ﬁ@gﬁ@car oxy di phenyl su e as tas‘%fg col or érsogmg
powdery pr oduc‘tiewm dEex dmbourg @k 2 Iv IsH PRSI iafe 2fs
92% 1H NWR (LMBR: d6ihe fedeticn Qnﬁafur@w}as Gflarr_%ﬂed man%ﬁ)thelafﬁtlx%t%

(br, 1H) 15 [Exanple 103 In 5 of n- but a wer e s ey- ni ckel
(50 al | oy, N "eBrRaRReTacd 1T TPRIED B e o obtadn 1.5 &
nitro-2'-carboxgy: MthﬂZyJ)sttbf|Zianuhic&rmed:anbﬁa§&rmlxﬂ1ehyml1ﬂ:deolaisala1ed
n- but anol usp, | | Cf ,n_g
hydrogen he gggéﬂ%%%%%g%@dw’re cF lﬂiﬁec}‘%)%@"y@td?ﬁt
concentr at ed utmtgboxy-dlphenylsulflde was 92%.
H-NMR (DMSO-dq) :
5.0-5.9 (br, 2H), 6.5-8.1 (m, 8H), 12.8-13.5

{(br, 1H)
15
[Example 10]
In 50 wl: of n-butanol were suspended Raney-nickel
(50% alloy, Ni content: 1 g) and 4.0 g (14.5 mmol.) of 2-
nitro-2'-carboxy-diphenylsulfide obtained in Example 1.
20 The obtained n-butanol suspension was stirred at 100°C for
15 hours under blowing hydrogen. The reaction mixture
was filtered, and the filtrate was concentrated under
reduced pressure to give 3.24 g (13.2 mmol.) of 2-amino-
2' -carboxy-diphenylsulfide as a colorless powdery prod-
25 uct. The yield from 2-nitro- 2'—carboxy—d1phenylsu1f1de
was 91%.

{Example 11]
In 40 wl: of conc. aqueous ammonia solution (ammonia

30 concentration: 28 wt.%) was dissolved 2.75 g (10.0 mmol.)

of 2-nitro-2'-carboxy-diphenylsulfide obtained in Example

1. To the resulting aqueous ammonia mixture was dropwise

added a solution of 21.6 g (77.8 mmol.) of ferrous sul-

fate 7 hydrates in 70 mL of water. The resulting mixture
35 was heated at 80°C for 10 minutes for carrying out the

reaction. The reaction mixture was cooled to room tem-



reduced pressure to give 3.24. g (13.2 nmmol .) of 2-am no-

2“- car boxy- dlphenylsulflde as a colorless powdery prod 25 uct. The yield
from 2-nitro-2'-carboxy-di phenyl sul fide was 91k. [Exanple 11] In 40 nL of
conc. aqueous amoni a solution (amonia 30 concentration: 28 w.% was

di ssolved 2.75 g (10.0 mmol .) of 2-nitrg-21 -carboxy-di phenyl sul fide
obtained in Exanple 1. To the resultiﬁa7aqueous aunonia m xture was
dropwi se added a solution of 21.6 g (77.8 nml.) of ferrous sul- fate 7
hydrates in 70 _ni_ of wate 0C for

The result ture 35 was heat.ed .at
10 m nut es forpﬁﬁ?FWﬁ ¢£1 er‘?‘iact%% frlJT te%&%%r?%&%%@%%ol ed
to roomtem - 236 phrahder aaduded tmpressurdde dnd ttcattdla\mrmrmateatm& 0
30 nL under u 0 nmL of
et hyl acetate %‘?fg&g ﬁ?eﬁﬁ' él]ge?ﬂgy% %éé%eoéggcgga ed or gam c por c|ion was
dried over rragﬂbgusapasa‘sedf@x@azaxmmmmorams idriec dver JBgnesiam he

aive 2. 335 (S B D e s

col orl ess powd@@§ner odliee. £ L@raty@é@pqupﬁ:entrate der reduced pres-
2-nitro-2' - car gaxy- gbpyeny! 3 i e(m%ﬁbll dﬁ@@&l&ld—ﬁ e dures

of Exanple 10 re re d.except 15 2 05
2-nitro-2'-car%€?§e isﬁif%QQF%h ffé‘?%%fﬁrg) Ei?%“(i% éﬁ‘g&b 046

_) 15 of 2-piebd- Eﬂemazwzmmwdﬁm@iﬂddlﬁdeam 95% or | ess
povvdery pinuct The yield from2-nitro-2'-

car boxy-4"-net hoxy- di phenyl sul fi de was 92%  Metting point: 150-151C 20
[Exarrpl e 13] | fExagpbenl2lol ume autocl ave were placed 1.37 g of Pd(5

-A1C 13.7 g (0.88e "Blodedirds B T P Xere repeated except
for employing 15.2 g (0.05 mol.) of 2-nitro-2'-carboxy-
4'-methoxy-diphenylsulfide to obtain 12.7 g (0.046 mol.)

15 of 2-amino-2'-carboxy-4'-methoxy-diphenylsulfide as a
colorless powdery product. The yield from 2-nitro-2'-
carboxy-4'-methoxy-diphenylsulfide was 92%. Melting
point: 150-151°C.

20 [Example 13]
In a 300 mL-volume autoclave were placed 1.37 g of

Pd(5 wt.%)/C, 13.7 g (0.05 mol.) of 2-nitro-2'-carboxy-
diphenylsulfide obtained in Example 1, and 95 mL of meth-
anol. The mixture was stirred at 25°C for 6 hours at a

25 hydrogen gas pressure of 10 atm., for performing hydro-
genation reaction. The reaction mixture was filtered,
and the filtrate was concentrated under reduced pressure,
to obtain 11.7 g (0.048 mol.) of 2-amino-2'-carboxy-
diphenylsulfide as a colorless powdery product. The

30 vyield from 2-nitro-2'-carboxy-diphenylsulfide was 95%.
Melting point: 150-151°C.

[Example 14]
The procedures of Example 13 were repeated except
35 for changing the reaction temperature and period into 50°C
and 4 hours, respectively, to cobtain 12.0 g (0.049 mol.)



di phenyl sul fide obtained in Exanple 1, and 95 nL of neth- anol. The m xture
was stirred at 25C for 6 hours at a 25 hydrogen gas pressure of 10 atm,
for perform ng hydro- genation reaction. The reaction mxture was filtered,
and the filtrate was concentrated under reduced pressure, to obtain 11.7 g
(0.048 nol.) of 2-am no-2'-carboxy- diphenylsulfide as a col orless powdery
product. The 30 yield from2-nitro-21- C%?boxy di phenyl sul fi de was 95%

Mel ting point: 150-151C. [Exanple 14] The procedures of Exanple 13 were

r epeat ed except 35 for ¢ gi nq the ctian r at e od into
50C and 4 hou? 5‘ hfp %&?’S’diﬁ 3%25 % %1%65'1@:

2- ami no- 2' -carmeemp#myﬂmqk Tpherffesylfelde fwaemIB%.ni tro-21

- car boxy-di phenyl sul fi de was 98% [ Exanple 15] 5 The procedures of Exanple
14 were repeated except for utilizing 2.91 g of Pd(5 w. %/ C(water

content: 52.9 [Estatﬂplenll'p] ace of 1.37 g of Pd(5 W . O/c)/C to obtain 11.9 g
0. 049 I f 2- fi

(2 nltromZ) -2:a(r)boxya%IEl ﬁ% dgoé/jva 5;4 %%aﬁ)e?%%{ eSﬂaocedures
of Exanple 14 ﬁ@reuiwepvemnm %xﬁi:le;ﬁ off cﬁd%aﬁguﬁ (ﬁe%mmt@l%t%r%l and
the reaction 4o %aﬁrize 1d¢@ &9 T3 A & w(@we @s) aig bbtRith (4949

.) of 2-am no-

- carboxy hen I sul f | de. r.om
2 n| tro-2' -car%of@/ H%]ﬂ)st,ﬁ’f %ca %Pﬂylf(’.‘)ﬂ'ﬁ;réiepr ocedur es

of Exanple 14 meyiema@ﬂﬁlna(qexﬁmim-céjmm@mmmme meishanol and
the reactég |od into 180 nL and 6 hours, to obtain 11.2 g (0.046

nol . ) of aminbi2' - car boxy-di phenyl sul fide. The yield from
2-nitro-2'-carboxy-di phenyl sul fi de was 91%

[Example 16]
The procedures of Example 14 were repeated except
for changing the amount of methanol and the reaction
15 period into 50 mL and 6 hours, to obtain 11.9 g (0.049
mol.) of 2-amino-2'-carboxy-diphenylsulfide. The yield
from 2-nitro-2'-carboxy-diphenylsulfide was 97%.

[Example 17)

20 The procedures of Example 14 were repeated except
for changing the amount of wethanol and the reaction
period into 180 ml: and 6 hours, to obtain 11.2 g (0.046
mol.) of 2-amino-2!-carboxy-diphenylsulfide. The yield
from 2-nitro-2'-carboxy-diphenylsulfide was 91%.

25
[Example 18]

The procedures of Example 14 were repeated except

for replacing wethanol with ethanol, to obtain 11.2 g
(0.046 mol.) of 2-amino-2'-carboxy-diphenylsulfide. The

30 vyield from 2-nitro-2'-carboxy-diphenylsulfide was 92%.

{Example 19]
The procedures of Example 14 were repeated except
for utilizing 640 mg of platinum oxide (Pt0,) in place of
35 1.37 g of PA(5 wt.%)/C, to obtain 10.8 g (0.044 mol.) of
2-amino-2'-carboxy-diphenylsulfide. The yield from 2-



25 [ Exanpl e 18] ‘The procedures of Exanple 14 were repeated except for
repl aci ng nmethanol with ethanol, to obtain 11.2 g (0.046 nol.) of
2-am no-2' - car boxy-di phenyl sul fide. The 30 yield from
2-nitro-2'-carboxy-di phenyl sul fide was 92% [ Exanple 19] The procedures of
Exanpl e 14 were repeated except for u\tN?bl zing 640 ng of plati num oxi de
(PtOZ) in place of 35 1.37 g of Pd(5 %/C, to obtain 10.8 g (0.044

.) of 2-am no-2'-carboxy-di phenylsulflde The yield from2 -29-

nltro 2' -carbo ] The procedures of
Exanpl e 14 weré%r:feipeate exc)ré)ﬁ(]I&]']aévﬁt%cl)’?ia %@%ﬁﬂ%?%g (0.05 nol . ) of
2-nitro-21-carboxy- 4'- rret hoxy- di phenyl sulflde obtained in Exanple 4, to
obtain 12.7g ﬁx%ﬂégvﬁ of 2-am no-2'-carboxy-4'-

di met hoxy- di phenyl's de. The yield from2- nltro 21 -

car boxy- 41- di met hox¥0@ PrResoRares e Fwamelbe,l4 waus kameated e/eo nL of
t ol uene wag di ggsl 8?1155{91502 ((DdeS)n@I of 2-nitro- 2'—-carboxy—-

i udod 1 or - o8 TR ROKEdyShemel 5ol i S ir@.éta%ﬁﬁgla‘#ﬁi‘te Bedidn miwture
was colo: :gt 23 obﬁaﬂmtlr:gPErgt Omeo4amblh)t9 of eZigmirsd- -crapdiaat-4e- B'[ g:}ln uct
15:7°9 (0. 060 SHFCTEbRP e friPr 88 dﬂ%%ﬂﬂr‘%%pﬂﬁoﬁ? AR O m
of col orl ess neadbexy- Qo—diteetyh@m-dxmemybsn WeH L%&&y di phenyl sul fi de

was 69%} | ting point: 259-260C. 'H-NWVR (DMSO-d.): 8 7.05-7.80 (m 8H),

10.7 (s, [EX‘_EIExarrpI e] 22]

In 300 mL of toluene was dissolved 24.5 g (0.10
mol.) of 2-amino-2'-carboxy-diphenylsulfide. The result-
ing toluene solution was refluxed for 20 hours for per-

15 forming the reaction. The reaction mixture was cooled to
room temperature, and the precipitated crystalline prod-
uct was collected by filtration. The collected product
was dried to obtain 15.7 g (0.069 mol.) of dibenzo[b,f]-
[1,4]thiazepin-11-one in the form of colorless needles.

20 The yield from 2-amino-2' -carboxy-diphenylsulfide was
69%. Melting point: 259-260°C,

H-NMR (DMSO-d): &

7.05-7.80 (m, 8H), 10.7 (s, 1H)

25 [Example 22]
In 300 mL of toluene was d:l.ssolved 24.5 g (0.10

mol.} of 2-amino-2'-carboxy-diphenylsulfide. The result-
ing toluene solution was refluxed in a Dean-Stark appara-
tus for 20 hours with azeotropic dehydration for perform-

30 ing the reaction. The reaction mixture was cooled to
room temperature, and the precipitated crystalline prod-
uct was collected by filtration. The collected product
was dried to cbtain 18.2 g (0.080 mol.) of dibenzolb, f]-
[1,4]thiazepin-11-one in the form of colorless needles.

35 The yield from 2-amino-2'-carboxy-diphenylsulfide was
80%.



In 300 nL of toluene was dissolved 24.5 g (0.10 nol.) of 2-am no-

2' -carboxy-di phenyl sul fide. The result- ing toluene solution was refluxed
in a Dean-Stark appara- tus for 20 hours with azeotropi ¢ dehydration for
perform 30 ing the reaction. The reaction m xture was cooled to room
tenperature, and the precipitated crystalline prod- uct was coll ected by
filtration. The collected product was ~3Pred to obtain 18.2 g (0.080 nol.)
of dibenzo [b, f] - [1, 4]th| azepin-11-one in the formof col orl ess needl es.
35 The yield frgm 2- moé}?]e - car boxy-di phenyl sul fi de was 80% - 30-

[ Exanpl e 23] Tilpgx‘?%ﬁ s of Exanple 22 were repeated except for

enpl oyi ng xyl ene as‘méepr@wdmmsscoﬁ\&m 25 vene reprntidie exsmapgt on

G benzol b1 3 1o «feEepid T ad e dsantsion siodvent. and, A8y heurere

yi el d from 2- aas nche' rmmrmy-p@rményn@mhummm@m(q Iﬂmmcél 2410f10 The

procedur esg of &Fgé@%&%zﬂvxﬁe @,gﬁ%%g ﬁgeol as t he
reaction soI vent an E our’s ]ras t rea |on per| to obtaln 39

(0.098 nol .) olesginerdies O ZeFiHNG 20 meaPaYe f or m of

col or - Iess ne&gs:,lgén ]Té\_@lﬂi(%q”éé cgg,Z am no- 21- car boxy 15 di phenyl sul fi de
was 98x. [ Exanp In 300 nL of xylene was dissolved 24.5 g (0.10 nol .)

of 2-am no-21-car boxy di phenyl sul fi de obtai ned in Exanple 20 14. The
resulting xyl ef@xsmble i>4] was refluxed in a Dean-Stark apparatus for 15

oncti on i‘?ei’hié’p@i Wiksediofls 2 Bt o2 i Beited Shoeios
stirred at 75CEédnremoloying esumgne rasdia imgacfiqdEaoltvestt 25.dad Oadpoentss
saturated sodi gm fydrogen £35 BN ss SUY R Bin 22.3 g (0.098 mol.) of
dibenzo [b, f] {1, 4] thiazepin-11-one in the form of color-
less needles. The yield from 2-amino-2'-carboxy-
15 diphenylsulfide was 98%.

[Example 25]
In 300 mL of xylene was dissolved 24.5 g (0.10 mol.)
of 2-amino-2'-carboxy-diphenylsulfide obtained in Example
20 14. The resulting xylene solution was refluxed in a
Dean-Stark apparatus for 15 hours with azeotropic dehy-
dration for performing the reaction. The reaction mix-
ture was cooled to 75°C. The cooled reaction mixture was
stirred at 75°C for 30 minutes after addition of 240 mL of
25 an agueous saturated sodium hydrogen carbonate solution.
The precipitated crystalline product was then collected
by filtration. The collected product was dried to obtain
21.5 g {0.095 mol.) of dibenzol[b,f] [1,4]thiazepin-11-one
in the form of colorless needles. The yield from 2-
30 amino-2'-carboxy-diphenylsulfide was 95%.

[Example 26]
The procedures of Example 25 were repeated except
for employing 200 mL of an aqueous 1N sodium hydroxide
35 solution in place of the aqueocus saturated sodium hydro-
gen carbonate solution, to obtain 21.1 g {0.093 mol.) of



The precipitated crystalline product was then collected by filtration. The
col | ected product was dried to obtain 21.5 g (0.095 nol.) of dibenzo [b,

f] [1, 4] thiazepin-1l-one in the formof colorless needles. The yield
from2 30 am no-2'-carboxy-di phenyl sul fi de was 95% [ Exanpl e 26] The
procedures of Exanple 25 were repeated cept for enploying 200 nL of an
aqueous | N sodi um hydroxide 35 solution1n place of the aqueous saturated
sodi um hydro gen carbonate solution, to obtain 21.1 g (0.093 nol.) of -31-

di benzo [b, 1. 4] .th 1-0n t he farm edl es.
The yi el d frorﬁj[zb%rﬁﬁ‘}mgofz‘%]a@‘idw %ﬁpéﬁb?ﬂ;}ﬁ s & é‘e%s% qaf F@#ﬁl e 27]
The procedure bésdExmepdbe®5 Ere yiepkehtfamme 2eptinos? ' -eafhopyrg cunene as
reactlon sol veq. ﬁ‘f’ng ﬂ[aii(ié ﬁactlon period to obtain 22.0 g (0.097

.) of di benzop ﬂ%‘ Af'f‘%fhl azepin-11-one in the formof colorless
nee 10 dles. The yield from 2-am no-2'-carboxy-di phenyl sul fide: 970.

[ Exanpl e 28] TDEQQQQE§ny s of Exanple 23 were repeated except 15 for
enpl oying 27.5 g (

of 2-am no-21-carboxy-
4' - et hoxy- di phenyllgl%f‘?fli”é%c rﬁ%"é&ﬁ WPZy e renspted eroepts fpr
]go 092f mol . | ) fémﬁl XA UBETIRS e :féact?]od kollent tatidazephouds @ in the
orm of col orl ess needl es r
2- am no- 4- netHB Zblon, ?ﬁ%@ét%?) :gygéghdqmg§79§&g @EH&lﬂ}Hﬁﬂ%ﬂ
220-223C. I n{iu,sfjr [hJ411thiazqfo1mrﬂJl-@mb hiam Adteh ifarmpiofe cbdoniastss) exee -
repr esent b f s
folro 25 p?gpa?/l ng phar %f?jl&%; lg&gaé; nﬁd{ig I ?%e&%%ﬁ%a yi e d vm th

easy procedure®7®eccording to the process for preparing a di benzothi azepi ne
derivative of the present

[Example 28]
The procedures of Example 23 were repeated except

15 for employing 27.5 g (0.10 mol.) of 2-amino-2'-carboxy-
4' -methoxy-diphenylsulfide obtained in Example 12, to ob-
tain 23.6 g (0.092 mol.) of 2-methoxy-dibenzol[b, f] [1,4]-
thiazepin-11-one in the form of colorless needles. The
vield from 2-amino-4-methoxy-2'-carboxy-diphenylsulfide

20 was 92%. Melting point: 220-223°C.

[Industrial Utilization]
A dibenzothiazepine derivative represented by the
formula (5) and of value as an intermediate compound for
25 preparing pharmaceuticals can be easily produced at high
yield with easy procedures according to the process for
preparing a dibenzothiazepine derivative of the present
invention, which comprises the steps of reacting a nitro-
benzene derivative with a thiosalicylic acid derivative
30 to produce a 2-nitro-2'-carboxy-diphenylsulfide deriva-
tive, reducing the product to produce a 2-amino-2'-
carboxy-diphenylsulfide derivative, and subjecting the
product to dehydration-condensation reaction.



I nvention, which conprises the steps of reacting a nitro- benzene
derivative with a thiosalicylic acid derivative 30 to produce a
2-nitro-2'-carboxy-di phenyl sul fide deriva- tive, reducing the product to
produce a 2-am no-2' - carboxy-di phenyl sul fide derivative, and subjecting
the product to dehydration-condensati eB2reaction. -32- WHAT IS CLAIMED | S
: 1. A process for preparing a dibenzothiazepine derivative of the
following formula (5) : RLHORBR-/ ' RT e R3 SR 10R4A R5 (5 in
whi ch each of WHATREPS EPAIMEDR IS5 R6, R7 and R8 indepen- dently represents
a hydrogen atom an al kyl group, an al koxy group, an al kyl carbonyl group,
an aryl group, an 15 aryl oxy group, or an arylcarb eaph group
being optionally sLbstLAU@E@CGQﬁlﬁﬁfdgﬂ%ﬁﬁgﬁﬁgt@mﬁiﬁéﬁ%&éﬁia ng a

ni trobenzene d t fobi feormald (5): : 20 NO2 R X /4 RZ
R 3 25 R |n8%%|g%tgg%ﬁég ﬂ&e,ﬂ%éﬂﬂggﬂand R4 has(the meani ng as descri bed
above, and3X represents a hal ogen ajom w(xrléajzhlosallcyllc aci d
derivative of the following 30 foRnuuﬁq

R2

R’ v
10 | (5)
in which each of R!, R?, R3, R4, R%, R%, R’ and R® indepen-
dently represents a hydrogen atom, an alkyl group, an
alkoxy group, an alkylcarbonyl group, an aryl group, an
15 aryloxy group, or an arylcarbonyl group, each group being
optionally substituted,
which comprises the steps of:
reacting a nitrobenzene derivative of the following

formula (1):
20 NO,

25 (1)

in which each of R, R?, R® and R* has the meaning as
described above, and X represents a halogen atom,
with a thiosalicylic acid derivative of the following
30 formula (2):
.. GOzH
HS . RE

35 ' . . RB
(2)

s

A



HS Re 7 RS R 35 Re (2) -33- in which each of R5, R6, R and R8 has the
meaning as described above, to obtain a 2-nitro-2'-carboxy-di phenyl sul fide
derivative of the following fornmula (3) : 5 NO2 C0O2ZH RS Ra 2 RR4A RS R7
3 R8 10 (3) in which each of R, R2, R3, R4, R5, R6, R7 and Rs has the
meéani ng as descri bed above; reduci ng th83ebt ai ned
2-nitro-2'-carboxy-di phenyl - 15 sulfide derivative, to obtain a

2-am no-2' - car boxy- di phenyl sul fide derivative of the followng fornula (4)
NH2 902H RI1is whickoOeash Raf B ,RRS, R’ Rpd K hagsthe ResBRNgadf of RI,

P2, R3, R4, RS jﬁg%aggc has the neaning as descri bed above; and

subj ecti ng thed%%ﬁglne -éﬁ?ho-Zl - car boxy- di phenyl - gtgf'de desivative to
dehydrat i on- cohde@b@@i@rﬁr%a!@ltmﬂ'%@o’%‘éi)&qﬁé&sq 1de S BRELYS on
of the dibenzoas the following formula (3): '

5 NOZ COZH
R S [ R8
3 8 R
R

(3)

in which each of R!, R?, R®, R*, R5, R, R’ and R® has the
meaning as described above;
reducing the obtained 2-nitro-2'-carboxy-diphenyl-
15 gulfide derivative, to obtain a 2-amino-2'-carboxy-
diphenylsulfide derivative of the following formula (4):

NH, O,H
20 '
R2 R* RS R’
R3 R®
(4)

25 in which each of R}, R?, R}, R*, R%, R, R’ and R’ has the
meaning as described above;
and
subjecting the obtained 2-amino-2'-carboxy-diphenyl-
sulfide derivative to dehydration-condensation reaction.

10

30
2. 'The process for the preparation of the dibenzo-

thiazepine derivative as defined in claim 1, wherein the
reaction between the nitrobenzene derivative of the for-
mula (1) and the thiosalicylic acid derivative of the

35 formula {2) is performed in an organic solvent in the
presence of a base.

e

A



t hi azepi ne derivative as defined in claim1, wherein the reaction between
t he nitrobenzene derivative of the for- nmula (1) and the thiosalicylic acid
derivative of the 35 forrmula (2) is performed in an organic solvent in the
presence of a base. 2 1111l 111121 11212 (12121 11 1111 * CL P -34- 3.
The process for the preparation of the -di4denzo- thiazepine derivative as
defined in claim1, wherein the reduction of the 2-nitro-21

- car boxy-di phenyl sul f ide de- rivative of the formula (3) is_perforned in
the presence 5 of a3conpdiaed P¥EICEsEeforT Shet pEepasapiesnotsthagdibenzo-

and & bl At nlim e B L e L Ao o
10 t hi azepi ne a%%ﬂEEFFvEC§%t£@r?ﬁ@&tFﬁ:26r§ﬁﬁE9¥Ym§éP ?HYEﬁBEfi e de-
deh%dr at ij_on- CO&TimI : _t\ioell.omgr ehe! ifortml 11]:dt f(ﬁ) 2isapé?2rﬁo£'i}11ed_ in thef prescgn_ce

car boxy-di ghenylsul fide derj vativ the formul a is, perfor in an
organt & solRventPt g combrund Ka1etEed srdn HAE WrBub bonSiaPiba o
derivative of tRameehiokely bofertraucSpaltRlpQ1Radidi, 2pRItiAGmR & palR4 RS
(5) in which 4. ~Ra. , R8 i ndepen- 25 dently
represents a h?‘%ﬁdgﬁ“g{négm% ng'glpkgl p&?‘gﬁﬁ,ﬁﬁaﬁ% Y group, an

al kyl carbonyl group, an aryl group, an aryloxy group, or an arylcarbonyl
group, each group bging o9R! ipeRlelky FBPSthkUpfeparation of the dibenzo-

10 thiazepine derivative as defined in claim 1, wherein the
dehydration-condensation reaction of the 2-amino-2'-
carboxy-diphenylsulfide derivative of the formula (4) is
performed in an organic solvent.

15 5. A process for preparing a dibenzothiazepine
derivative of the following formula (5):
. 0
R R
HN
R? R’
20 ' s~
3 8
R L4 s R
(5)

in which each of R!, R?, R3, R* R%, R%°, R’ and R® indepen-
25 dently represents a hydrogen atom, an alkyl group, an
alkoxy group, an alkylcarbonyl group, an aryl group, an
aryloxy group, or an arylcarbonyl group, each group being
optionally substituted,
which comprises the steps of:
30 reducing a 2-nitro-2'-carboxy-diphenylsulfide deriv-
ative of the following formula (3):

NO, O,H
R S RE
35 '
R? R4 RS RY

R3 R®
R

A



whi ch_conprises the steps of: 30 reducing a

2-ni tro-21-carboxy-di phenyl sul fide deriv- ative of the follow ng fornula
(3) : N2 @2H RL SRs 35 #NOR 2 4 RS R7T 3 R5 (3) LLirrrrrrrrr 11111
Legrrrrrrr *» €L -35- in which each of R, R2, R3, R4, R5, R6, R7 and R8
has the neaning as described above, te3gbtain a

2-am no- 2' - car boxy-di phenyl sul fide derivative of the following fornula (4)
: BNHz C2H R~ S Re R RA RS R 10 R3 Re (4) in which each of Rl, R2,
R3, R4, R5, R6inRe¢hicd &8chasfiRe RipaRinR*asRieRé,i BEdand okt hash thel

subj ecting the, br@ﬁgegszdé§3€fbéa1ﬁ%59 xy-di phenyl - sulfide derivative to
dehydr ati on- condensati on reaction. . e process for the preparation of
t he” di benzo 20teohthkabnne eaminetb-carhety rdiphemclsuliBle derkrative
reduction of t [ ARAT Bt Pheyy! sul fide de- rivative of the
formula (3 isageﬁ?or%%gléﬁxﬁﬁe preé%%cggp%f a conpound selected fromthe
group consPsting of Raney-nickel, a ferrous salt, palladium platinum a
pal - 25 | adi um conmpound and a pIathHn1conpounqu3£q The process for the

preparation of the dibenzo- RI S R®
R? R R R
R® R® :
(4)

10

in which each of R!, R?, R?>, R R5 R%, R’ and R® has the
meaning as described above;
15 and
subjecting the obtained 2-amino-2'-carboxy-diphenyl-
sulfide derivative to dehydration-condensation reaction.

6. The process for the preparation of the dibenzo-
20 thiazepine derivative as defined in claim 5, wherein the
reduction of the 2-nitro-2'-carboxy-diphenylsulfide de-
rivative of the formula (3) is performed in the presence
of a compound selected from the group consisting of
Raney-nickel, a ferrous salt, palladium, platinum, a pal-
25 ladium compound and a platinum compound.

7. The process for the preparation of the dibenzo-
thiazepine derivative as defined in claim 5, wherein the
dehydration-condensation reaction of the 2-amino-2'-

30 carboxy-diphenylsulfide derivative of the formula (4) is
performed in an organic solvent. '

8. A 2-nitro-2'-carboxy-diphenylsulfide derivative
of the formula (3):
35

I

AR



t hi azepi ne derivative as defined in claim5, wherein the

defiydrati on-condensation reaction of the 2-am no-2' 30 ,

car boxy-di phenyl sul fi de derivative of the fornula (4) is perfornmed in an

organic solvent. 8. A 2-nitro-2'-carboxy-diphenylsulfide derivative of the

formula (3) : 35 1122122%il111111111111436841111i CL Ms -36- Noz CO2H R~ ~

SRe 5RE RMROR7 R38 (3) Rin which each of Rl, R2, R3, R4, R5, R5, R

and R$ i ndepen- 10 dently represents a hydrogen atom an al kyl group, an

al koxy group, an al kyl carbonyl group, an aryl group, an aryloxy group, or
tionaCtMHsubstituted.

an aryl carbonyl group, each group beN@ op
1 S
. R R®
2
5 R s RYRS R7
8
R (a R

)

in which each of R*, R?, R}, R% R5 RS R’ and R® indepen-
10 dently represents a hydrogen atom, an alkyl group, an
alkoxy group, an alkylcarbonyl group, an aryl group, an
aryloxy group, or an arylcarbonyl group, each group being
optionally substituted. '



