
9 January 2004 SPECIFICATION PROCESS FOR PREPARING DIBENZOTHIAZEPINE
DERIVATIVES 5 [Field of Invention] The present invention relates to a
process for pre- paring a dibenzothiazepine derivative of value as an in-
termediate compound for the preparation of pharmaceuti -10 cals. In
particular, the invention relates to a process  for the. preparation of a
dibenzothiazepine derivative of  the following formula (5): 15 (5) 20 (in
which each of R', R2, R3, R4, R5, R6, 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 0282235-A1 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 9 January 2004 -2 [b,
f][1,4]thiazepin-11-one, which. is a representative  



compound of the dibenzothiazepine derivatives of the  formula (5), is
reacted with phosphorus oxychloride to  yield a 11-chloro-dibenzothiazepine
derivative; and to  the 11-chloro-dibenzothiazepine. derivative is added
pi- perazine to yield a 11-piperazinyl-dibenzothiazepine d- erivative,
which is subsequently-reacted with 2-chloro- ethoxyethanol under basic
conditions to give the desired  11- [4- (2-(2-hydroxyethoxy) ethyl]
-1-piperadinyldibenzo 10 thiazepin. EP 0282236-Al further describes that
the dibenzo- [b, f] [1, 4] thiazepin-11-one is prepared from phenyl 2-
(phenylthio)phenylcarbamate or its analogous compound by  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 9 January2004 -3 of reacting
2-aminothiophenol with 2- fluorobenzonitrile  to
give'2-(2-aminophenylthio)benzonitrile, hydrolyzing  the. resultant to give
2- (2-carboxyphenylthio) aniline, and  finally cyclizing the aniline
derivative. As described above, various processes for preparing  a
dibenzothiazepine derivative of the formula (5) are  known. However, the
known preparing processes have vari ous disadvantageous features such as a
low yield, high  temperature reaction conditions, use of starting com 10
pounds which are not easily available, and/or complicated  post 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) 9 January 2004 -4 in which each of R1, R2, R3, R4, R5, R6, R7 and R8
indepen- dently represents a hydrogen atom, an alkyl group, an  alkoxy
group, an alkylcarbonyl group, an aryl, group, an 5 aryloxy group, or an
arylcarbonyl group,. each group being  optionally substituted, which
comprises the steps of: reacting a nitrobenzene derivative of the following
formulae (1) : 10 15 in which each of R', R2, R3 and R4 has the meaning as
described above, and X represents a halogen atom,  with a thiosalicylic
acid derivative of the following  20 formula (2) : CO2H  HS, LJR8. 25 (2)
in which each of R5, R6, R7 and R8 has the meaning as  described above, 30
to obtain a 2-nitro-2'-carboxy--diphenylsulfide derivative  of the
following formula (3): NO2 C02H 35 (3) 9 January, 2004 -5--. in which each
of R1, R2, R3, R4, R5, R6, R7 and W. has the  meaning as described above; 



reducing the obtained 2-nitro-2'--carboxy-diphenyl-.  5 sulfide derivative
to obtain a 2-amino-2'-carboxy-di- phenylsulfide derivative of the
following formula (4): NH2   CO2H R8 . 10 (4) 15 in which each of R1, R2,
R3, R4, R5, R6, R7 and R9 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 30 in which each of R', R2, R3, R4, R5, R6, R7 and R8 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): 9 January 2004 NO2 902H in which each of R1, R2, R3, R4, R5, R6, R7
and R8 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, to
obtain a 2-amino-2' -carboxy-diphenylsulfide derivative  of the following
formula (4) : (4) in which each of RR,- R2, ,R3, R5, R6, R7 and R8 has the



meaning as described above; .. and.  subjecting the obtained
2-amino-2'-carboxy-diphenyl- sulfide derivative to dehydration-condensation
reaction. The present invention further resides in a 2--nitro- 2'
-carboxy-diphenylsulfide derivative of the formula (3). -6a 9 January 2004
The present invention further resides in a method for preparing a
2-nitro-2'-carboxy-diphenyl- sulfide derivative of the following formula
(3): In which each of R', R2, W. R4, .R5, Re, R7, and Re independently
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 step
of reacting a nitrobenzene derivative of the following formula (1): (I) in
which each of R', R2, R3, and R' has the same meaning as -described above,
and X represents a halogen atom, with a thiosalicylic acid derivative of
the following formula (2): (2) in which each of R4, R5, R6, R7, and R8 has
the same meaning as above. -6b 9 January 2004 The present invention further
resides in a process for 11-(4-(2-(2-hydroxyetho4)ethyl)]-1
piperazinyidibenzothiazepine which comprises~te:steps of. reacting
2-chloronitrobenzane with. thiosalicylic. acid to obtain 2-nitro-Z-
carboxy-diphenylsuifide; reducing the obtained 2-nitro
2'-carbo)cy-diphenylsulfide to obtain 2 amino-2'  carboxy-diphenyisutfide;
subjecting the 'obtained 2-amino-2'-carboxy-diphenylsulflde to dehydration-
condensation reaction to obtain dibenzo[hf](1,4jthiazepin-11-one; reacting
the obtained dibenzo[b,q[1,4]thiazepin-1 I -one with phosphorus  



oxychioride to obtain I t-chlorodibenzo(b,l[i,4]thiazepine; reacting the
obtained 11.-cblorodibenzo[b.f][1,4jthiazepine with piperazine to  obtain
11-piperazinyt-dibenzothiazepine derivative; and . reacting the obtained
11-piperazinyl-dibenzothiazepine derivative with 2- chtoroethoxyethanol.
The present invention further resides in a process for
11_(4-(2-(2-hydroxyethoxy)ethiyl])-1- piperazinyfdibenzothlazepine. which
comprises the' steps or diphenyisulfide; obtain 2-amino-2'-carboxy
subjecting the obtained 2-amino-2'-carboxy-diphenyfsuffide to dehydration-
condensation reaction to obtain dibenz o[b,fj[1,4]thiazepin-l1-one;
reacting the obtained dibenzo(b,f][1,4jthiazepin-ll-one with- phosphorus
oxychloride to obtain 11-chlorodibenzo[b,f][1,4]thiazepine; reacting the
obtained 17-chiorodibenzo(b,f][1,4]thiazepine with piperazine to  obtain
11-piperazinyt-dibenzothiazepine derivative; and reacting. the obtained
11-piperazir yl-dibenzothiazepine derivative with 2- chloroethoxyethanol.
The present invention further resides in a /process for
11-(4-(2-(2-hydroxyethoxy)ethyl)]-1- piperazinyldibenzothiazepine which
comprises the steps of: subjecting 2-amino2'-carboxy-diphenylsulfide to
dehydration-condensation  -reaction to obtain'
dibenzo[b,fl[1,4jthiazepin-11-one; reacting the obtained
:dibenzo[b,f](1,4]thiazepin-11-one with phosphorus  oxychioride to obtain
11-chlorodibenzo(b,t][1,4]thiazepine; reacting the obtained
11-chlorodibenzo[b,fj(1,4jthiazepine with piperazine to  obtain
91-piperazinyf-dibenzothiazepine'de'rivative; and reacting the obtained
11-piperazinyl-dibenzothiazepine derivative with 2- chloroethoxyethanol.
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: 9 January 2004 -7 10 



STEP-2 20 25 30 (5) REDUCTION STEP-3  DEHYDRATION CONDENSATION 9 January
2004 -8 [Preferred Embodiments of Invention] In the formulas of the
compounds involved in the  process of the invention, "an alkyl group
possibly having  substituent" represented by R' through R$ means a straight
5 chain or branched chain alkyl group of l to 10 carbon. atoms having no
substituent, or a straight chain or  branched chain alkyl group of 1 to 10
carbon atoms having substituent.  The above "straight chain or branched
chain alkyl 10 group of 1 to 10 carbon atoms having no substituent"
preferably is a straight chain or branched chain alkyl  group having 1 to 8
carbon atoms, more-preferably 1 to 5  carbon atoms. Examples of the alkyl
groups include meth- yl, 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  isomers), 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  atoms having substituent" include
alkyl groups described  in the above formula (1). The substituent of the
above-mentioned "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 9 January 2004 isomers), nonyloxy
(including-isomers), and decyloxy  .(including isomers); alkylcarbonyl
groups which has 2 to  6 carbon atoms and contains a straight chain or
branched  chain alkyl group having 1 to 5 carbon atoms, such as 5 acetyl,
propionyl (including isomers), butanoyl (includ- ing isomers) and pentanoyl
(including isomer); . phenyl- carbonyl groups which may have substituent;
and phenyl  which may, have substituent. The "phenylcarbonyl group which
may be substituted"  10' means a phenylcarbonyl group having no substituent
or  phenylcarbonyl group having substituent. The "phenyl  group which may
be substituted" means phenyl. group having  no substituent or phenyl group
having substituent. The  substituent 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 R1 through R8 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  atoms
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- taming 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- yl group having 2 to 6 carbon. atoms, a
phenylcarbonyl 35 group which may have substituent and phenyl which may
have substituent.  9 January 2004 -10 The "alkylcarbonyl group possibly
having substitu- ent" for R' through R8 in each formula in the process of
dibenzothiazepine derivative according to the invention  means an
alkylcarbonyl group having 2 to 11 carbon atoms 5 and containing a straight
chain or branched chain alkyl  moiety which has no substituent -and has 1
to 10 carbon  atoms, or an alkylcarbonyl group having 2 to 11 carbon  atoms
and containing a straight chain-or branched chain  alkyl moiety which has
substituent and has 1 to 10 carbon  10 atoms. . Examples of the alkyl
moieties of "alkylcarbonyl  group having 2 to 11 carbon atoms and
containing a  straight chain or branched chain alkyl moiety which has  



no substituent and has l 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 RI
through R8 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  R1 through R8 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 9 January 2004 -11 aryl moiety having
no substituent" include aryl groups  described above. Examples of
substituents of "aryloxy  group having aryl moiety having a substituent"
include  substituents described above for the alkyl group. 5 The
"arylcarbonyl group possibly having substituent"  for R' through R8 in each
formula in the process for pre- paring a dibenzothiazepine derivative
according to the  invention means an arylcarbonyl-group having an aryl moi-
ety having no substituent, or an arylcarbonyl group hav 



10 ing an aryl moiety having a substituent. Examples of the aryl groups-.of
"arylcarbonyl group  having aryl moiety having no substituent" include the
aryl groups 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 R1
through R8 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-
yl 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 abase, to prepare a  2-nitro-2'-carboxy--diphenylsulfide
derivative of the for- 35 mula (3) . Examples of the nitrobenzene
derivatives of the for 9 January 2004 -12 mula (1) employed in the first
step include 2-chloro- nitrobenzene, 2-bromonitrobenzene,
2-fluoronitrobenzene,  2-iodonitrobenzene, 2-chloro-5-methoxy-nitrobenzene,
2- bromo-5-methoxy-nitrobenzene, 2--fluoro-5-methoxy-nitro 



5 benzene, 2-iodo-5-methoxy-nitrobenzene, 2-chloro-5-meth- yl-nitrobenzene,
2-bromo-5-methyl-nitrobenzene, 2-fluoro- 5--methyl-nitrobenzene,
2-iodo-5-methyl-nitrobenzene, 2- chloro-5-phenyl-nitrobenzene,
2-bromo-5-phenyl--nitroben- zene, 2-fluoro-5-phenyl-nitrobenzene,
.2--iodo-5-phenyl 10 nitrobenzene, 2-chloro-5-acetyl--nitrobenzene,
2-bromo-5- acetyl-nitrobenzene, 2-fluoro-5--acetyl-nitrobenzene, and
2-iodo-5-acetyl-nitrobenzene. Preferred are 2-chloro- nitrobenzene and
2-bromonitrobenzene. Examples of the thiosalicylic 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 manner that a
weight ratio of the amount of the 9 January 2004 



-13 nitrobenzene of the formula (1) against the amount of the  solvent is
in the range of 0.05 to 1.0, more preferably  0.1 to 0.8. The reaction of
the first step is generally per- 5 formed at 'a temperature of not higher
than the boiling.  temperature of the solvent employed, preferably at a
temperature, of 0 to 150C, -more preferably 20 to 100C.  The reaction
period of the first step greatly depends on  the reaction temperature, but
the reaction is. generally  10 complete within 20 hours. The reaction of
the first step is generally per- formed in the presence of abase. Examples
of the pre- ferred bases include potassium carbonate, sodium carbon- 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 additives include potassium io 25 dide and
N,N-dimethylaminopyridine. The additive can be  employed in an amount of
0.0005 to 0.5 mot. (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 cylic. acid derivative of the
formula (2). Examples of  the 2-nitro-2' -carboxy-diphenylsulfide
derivatives in 9 January 2004 -14--  clude
2-nitro-2'-carboxy-diphenylsulfide, 2-nitro-4-
methoxy-2'-carboxy-diphenylsulfide, 2-nitro-4--methyl-2'=
carboxy-diphenylsulfide, 2-nitro-4-phenyl-2'-carboxy-di- phenylsulfide,
2-nitro-4-acetyl-2'-carboxy-diphenylsul- 5 fide, and
2-nitro-2'-carboxy-4'-methoxy-diphenylsulfide.  Preferred are
2-nitro-2'-carboxy-diphenylsulfide and 2- ..nitro-2' -carboxy-4'
-methoxy-diphenylsulfide. The 2-nitro-2'-carboxy-diphenylsulfide derivative
of  the formula (3) prepared in the first step can be recov- 10 ered by a
combination of a conventional washing procedure and a conventional
separating procedure, such as a combi- nation of addition of an acid to
make the reaction mix ture acidic and filtration of the precipitated
crystal- line product to obtain a crude product, or a combination 15 of
addition of water and an extracting solvent (organic  solvent) to the
reaction mixture and addition of an acid  to make the aqueous 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 lacetic
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, platinum or its compounds 9 January
2004 -15 (hereinafter referred to as reaction (C)) .  In reduction
procedure, hydrogen gas is employed as supply source of  hydrogen. 5
Reaction (A): Raney-nickel Method Raney-nickel can be employed in the
method in an  amount of 1.0 to 80 wt.-%7 (in terms of nickel), preferably
5.0 to 40 wt.%, per the amount of the 2-nitro-2'-carboxy- diphenylsulfide
derivative of the formula (3). Examples 10. of Raney-nickels employable in
the reaction. include 10  606 Ni-Al alloy and that containing Cr and Mo.
Stabi  lized nickel can-be also employed.. The yield is not  greatly
influenced by the developing method of Raney- 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 9 January 2004 -16-
solvent).  The reaction (A) can be carried out at a temperature up to the
boiling point of the solvent. The reaction, is  generally carried out at a
temperature of 20-to 200C, 5 preferably 25 to 150C. The reaction period
depends on  the temperature and hydrogen gas pressure. The reaction  is
usually complete within 20 hours. After the reaction (A) is' complete, the
2-amino-2'- carboxy-diphenylsulfide derivative of the- formula (4) 10
produced in the reduction can be recovered by a conven- tional-combination
of a washing procedure and a separat- ing procedure, such as a combination
of filtration of the  reaction mixture and concentration 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
column 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-diphenylsulfide  of the formula (3).
30 Mixture of water and aqueous ammonia is generally  employed as a solvent
for the reaction .(B). Aqueous  ammonia can be prepared by employing
concentrated aqueous  ammonia (ammonia concentration: 25 to 28 wt. o).
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 9 January 2004 -17 volume of 2--nitro-2'
-carboxy-diphenylsulfide derivative  of the formula (3) would be 0.01 to
0.4 equivalent. per  one volume of water (volume. of 2-nitro-2'-carboxy-di-
phenylsulfide derivative/volume of water), preferably 5 0.02 to 0.2
equivalent (the same as above). The volume  of ammonia is so selected
that-the volume of 2-nitro-2'- carboxy-diphenylsulfide derivative would be
0.005 to 0.5  equivalent; preferably. 0.01 to 0.5 equivalent, per one
volume-of ammonia (volume of 2-nitro-2'-carboxy-diphenyl 10 sulfide
derivative/volume of ammonia). The reaction (B) can be carried out at a
temperature  up to the boiling point of the solvent. The reaction is
generally carried out at a temperature of 20 to 100C,  preferably 40 -to
90C. The reaction period 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 tional combination of a washing procedure and a separat- ing
procedure. For example, the reaction mixture is fil- 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 column
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 Y- selected  from the group consisting of palladium
(Pd).,'platinum 9 January 2004 -18 (Pt), a palladium compound, and a
platinum compound.. The  reducing catalyst can be deposited on a carrier
such as  carbon -(C) or barium sulfate. Preferred are Pd/C,  Pd/barium
sulfate, and platinum oxide. Most preferred is  Pd/C. The reducing catalyst
comprising palladium or plati- num can be-employed-in an amount
corresponding to 0.01 to  30 weight- .;k (in terms of palladium or platinum
metal),.  preferably 0.05 to 10 weight %, per the amount of the 2 10
nitro-2'-carboxy-disulfide derivative of the formula (3)_  



If the catalyst is deposited on a carrier, the catalyst  can be deposited
in an amount of 1 to 10 weight o (in  terms of palladium or platinum
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 o (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 formula (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 generally carried out in a sol- .35
vent. There .are no specific limitations on the Solvent employed, . so.
long as the solvents do not participate in 9 January 2004 -19 the reaction.
Examples of the solvents include aliphatic  alcohols such as methanol,
ethanol, n-propanol, isopropa- nol and n-butanol, and amide solvents such
as N,N-di methylformamide, N,N-dimethylacetamide, N-methylpyrroli- 5 done
and dimethylimidazolidone. The aliphatic alcohols  



are preferred.- The solvent is preferably employed in an  amount of 2 to 70
weight %, more preferably 5 to 50 weight %, per the amount of the
2-nitro-2' -carboxy-di- phenylsulfide derivative of the formula (3). 10 The
reaction (C) is generally carried out at a tem- perature of 10 to 200C,
preferably 20 to 150C. The  reaction period depends on the reaction
temperature and- hydrogen 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 9 January 2004 -20 



sulfide, and 2-amino-2'-carbpxy-4'-methoxy--diphenylsul- fide. Preferred
are 2-amino-2'-carboxy-diphenylsulfide and
2-amino-2'-carboxy-4'-methoxy-diphenylsulfide. In the third step of the
invention, the 2--amino-2'- -5 carboxy-diphenylsulfide derivative of the
formula (4) -is  condensed, by dehydration to prepare the dibenzothiazepine
derivative of the formula (5). The 'reaction of the third step can be
performed  using no solvent. However, the reaction is preferably  10
carried out in a hydrophobic organic solvent which does not participate in
the reaction. Examples of the organic  solvents include aromatic
hydrocarbons such as toluene,  xylene, cumene, and benzene; halogenated
aromatic hydro-.  carbons such as chlorobenzene, 1,2-dichlorobenzene, 1,3
15 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 o) 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 200C. 9
January 2004 . -21 The chemical structure of the dibenzothiazepine d-
erivative of the formula (5) obtained in the third step  depends on the
chemical structure of the 2-amino-2'- carboxy-diphenylsulfide derivative of
the formula (4). 5 Examples of the dibenzothiazepine derivatives of the
for- mula (5) include dibenzo [b, f] [1, 4] thiazepin--11-one, 8-
methyl-dibenzo[b,f] [1, 4]thiazepin-11-one, 8-phenyl-di- benzo [b, f] =[l,
4] thiazepin-11-one, 8-methoxy-dibenzo [b, f]  [1; 4] thiazepin-11-one, and
2 -methoxy- dibenzo [b, f] [1, 4] - .10 . thiazepin-11-one. Preferred are
dibenzo [b, f] [1, 4]  thiazepin-i1-one and 2-methoxy-dibenzo[b,f][1,4]-
thiazepin-11-one. The dibenzothiazepine derivative of the formula (5)
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 fil- 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 aqueous
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 o.
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)) . .9 January 2004 -22-
Preferred embodiments of the. invention are described below. 1) The
nitrobenzene derivative of the formula (1)  is 2-chloronitrobenzene or
2-bromonitrobenzene. 5 2) The thiosalicylic acid derivative of the formu-
la (2) is thiosalicylic acid or 5-methoxythiosalicylic  acid. 3) In the
first step of the process for prepara- tion of dibenzothiazepine derivative
s of the invention,  10 a base such as potassium carbonate, sodium
hydroxide, or  sodium methylate is used. 4) The
2-nitro-2'-carboxy-diphenylsulfide deriva- 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. 



71 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) '. he 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-Biphenyl=  sulfide,
2-amino-2'-carboxy-41-methoxy-diphenylsulfide or 9 January 2004 -23 2
-methoxy-dibenzo [b, f] , [1, 4] thiazepin-11-one., 10). The
dibenzothiazepine derivative of the formula  (5) is dibenzo [b, f] [1,4]
thiazepin-11-one or 2-methoxy--di- benzo [b, f] [1, 4] thiazepin-11--one. 5
11} In the first step, the nitrobenzene derivative  of the formula (1) is
2-chloronitrobenzene or 2-bromo- nitrobenzene, the thiosalicylic acid
derivative of the  formula (2) is thiosalicylic acid or 5-methoxythiosali-
cylic acid, the base is potassium carbonate, the solvent 10 is
N,N-dimethylformamide, and the resulting 2-nitro-2'-
carboxy-diphenylsulfide derivative of the formula (3) is
2-nitro-2'-carboxy-diphenylsulfide or 2-nitro-2 -carboxy
41-methoxy-diphenylsulfide. 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
dibenzo[b,f][1,4]thiazepin-11-one or 2- methoxy-dibenzo [b, f] [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-dimethylformamide 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  mL of
N,N-dimethylformamide. The resulting mixture was  then stirred at. 70C for
6 hours, for carrying out the 35 reaction. To the reaction mixture were
added 800 mL of  water and 700 mL of ethyl acetate. The aqueous portion 9
January 2004 -24 was separated- and made acidic by addition of 400 g of ice
and 194 mL of conc. hydrochloric acid. The acidic solu- tion was stirred at
room temperature for one hour. The  precipitated crystalline product was
collected by filtra 5 tion and dried to obtain 134.0 g (0.49 mol.) of
2-nitro- 2'-carboxy--diphenylsulfide as a yellow powder. The yield  .from
thiosalicylic acid was 98%-. 'H-NMR (DMSO-d6) : 6 7.1-8.3 (m, 8H),
13.1-13.5 (br., 1H) 10 -[Example. 2] In 120 mL of N,N-dimethylformamide
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 70C 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'-carboxy-diphen .25 ylsulfide
as a yellow powder. The yield from thiosali- cylic acid was 900. [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  ml.) of 2-nitro-2'-carboxy--diphenylsulfide. The
yield  from thiosalicylic acid was 98%. 35 9 January 2004 .-25 [Example 4]
The procedures of Example 1 were repeated except for  employing 93.8 g
(0.50 Pol.) of 5-methoxythiosalicylic  acid in place of thiosalicylic
acid,, to obtain 137.3 g 5 (0.45 mol.) of
2-nitro-2'-carboxy-4'-methoxy-diphenylsul  fide. The yield from
5-methoxythiosalicylic acid was  90%. Melting point:185-187C. [Example 51
10 The procedures of Example 1_ were repeated except for  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 yield from
thiosalicylic acid was 970. 9 January 2004 -26 [Example 9] In a 300
mL-volume autoclave were placed Raney-nick- el (50'-. alloy, Ni content:.4
g), 13.8 g (0.05 mol.) of 2  nitro-2'-carboxy-diphenylsulfide obtained in.
Example 1., 5 and 100 mL of methanol. The mixture was stirred at room
temperature for 5 hours at a hydrogen gas pressure of 20'  atm. The
reaction mixture was filtered, and the filtrate  was concentrated under
reduced pressure to obtain 11.3 g  (0.046 mol.) of
2-amino-2'-carboxy-diphenylsulfide as a 10 colorless powdery product. The
yield from 2-nitro-2'- carboxy-diphenylsulfide was 920. ;H-NMR (DMSO-d6) :-
8 



5.0-5.9 (br, 2H), 6.5-8.1 (m, 8H), 12.8-13.5 (br, 1H) 15 [Example 10] In 50
mL of n-butanol were suspended Raney-nickel  (5O% 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 100C 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'-caboxy-diphenylsulfide as a colorless-powdery prod 25
uct. The yield from 2-nitro-2'-carboxy-diphenylsulfide  was 91%. [Example
11] In 40 mL 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 80C for 10 minutes for carrying out the  reaction.
The reaction mixture was cooled to room tem 9 January 2004 . -27 perature
and filtered. The filtrate was concentrated to  30 mL under reduced
pressure, and to the concentrate were  added 70 mL of ethyl acetate and 2
mL of acetic acid. The separated organic portion was dried over magnesium
sulfate anhydride and filtered to separate the drying  agent. The filtrate
was concentrated under reduced pres- sure to give 2.33.g (9.50 mmol.) of
2-amino-2'-carboxy- diphenylsulfide as a colorless powdery product. The  



yield from 2--nitro-2'--carboxy-diphenylsulfide was 95%. 10 [Example 12]
The procedures of Example 10 were 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: 150-151C. . 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 25C 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
yield from 2-nitro-21-carboxy-diphenylsulfide was 950-..  Melting point:
150-151C. [Example 14] The procedures of Example 13 were repeated except
'35 for changing the reaction temperature and period-into 50C  and 4 hours,
respectively, to obtain 12.0 g (0.049 mol.) 9 January 2004 -28 of
2-amino-2'-carboxy-diphenylsulfide. The yield from 2-
'nitro-2'-carboxy-diphenylsulfide was 98%. [Example -15] 5 The.-procedures
of Example 14 were repeated except  for utilizing 2.91 g of Pd(5
wt.%)/C(water content: 52.9  



wt.-.) in place of 1.37 g of' Pd (5 wt. %) /C, to obtain 11.9  g (0.049
mol.) of 2-amino-2' -carboxy-diphenylsulfide.. The yield from
2-nitro-2'-carboxy-diphenylsulfide was  10 970. [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-4phenylsulfide. 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
methanol 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-diphenyl-sulfide was 91%. 25 [Example '18] The
procedures of Example 14 were repeated except  for replacing methanol
with.ethanol, to obtain 11.2 g  (0.. 046 mol.) of 2-amino-2'
-carboxy-diphenylsulfide. The 30 yield 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
(PtO2) in place of  .35 1.37 g of Pd(5 to obtain 10.8 g (0..044-fool.) of
2-amino-2'-carboxy-diphenylsulfide. The yield from 2 9 January 2004 -29
nitro-2'-carboxy-diphenylsulfide was 88a. [Example 20] The procedures of
Example 14 were-repeated except  5 for employing 15.2 g (0.05 mol.) of
2-nitro-2'-carboxy- 



4'-methoxy-diphenylsulfide obtained in Example 4, to  obtain 12.7 g (0.046
mol.) of 2-amino-2'-carboxy-4'-- dimethoxy-diphenylsulfide. The yield from
2-nitro-2'- carboxy-4'-dimethoxy-diphenylsulfide was 920. 10 [Example 21]
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 0 . Melting point: 259--260C.
1H--NMR (DMSO-d6) : 8 7.05-7.80 (m, 8H), 10.7 (s, 1H) 25 [Example 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 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 . obtain 18.2
. g (0.080 mol.) of dibenzo [b,-f] - [1,4]thiazepin-11-one in the form of
colorless needles. .35 The yield from 2-amino-2'-carboxy-diphenylsulfide
was..  8 0a. 9 January 2004 -30 [Example 23] 



The procedures of Example 22 were repeated except  for employing xylene as
the reaction solvent and 15 hours  as the reaction period, to obtain 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- diphenyl sulfide
was 980. [Example 24] 10 The procedures of Example 22 were repeated except
for employing cumene as the reaction-solvent and 10 hours  as the reaction
period, to obtain 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 980. [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 75C. The cooled reaction mixture was
stirred at 75C--for 30 minutes after addition of 24Q mL of 25 an aqueous
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 dibenzo [b, f] [1, 4] thiazepin-11-one
in ~ the .form of. colorless . needles . The yield from 2 30
amino-2'-carboxy-diphenylsulfide was 950. [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 aqueous saturated sodium
hydro gen carbonate solution, to obtain 21.1 g (0.093 mol.) of 9 January
2004 



-31 dibenzo [b, f] [1,4] thiazepin--l1-one in the form of color- less
needles. The yield from 2-amino-2'-carboxy- diphenylsulfide was 930. 5
.[Example 27] The procedure of Example 25 were repeated except for
employing cumene as reaction solvent and 10 hours as  reaction period
to-obtain 22,.0 g (0.097 mol.) of dibenzo- [b, f] [1, 4] thiazepin-11-one
in the form of colorless nee 10 dies. The yield from
2-amino-2'-carboxy-diphenylsulfide:  970. [Example 28] The procedures-of
Example 23 were repeated except  15 for employing 27.5 g (0.10 mol.) of
2-amino-2'-carboxy- 4T-methoxy-diphenylsulfide obtained in Example 12,. to
ob- tain 23.6 g (0.092 mol.) of 2-methoxy-dibenzo[b,f]'[1,4]-
thiazepin-l1-one in the form of colorless needles. The..  yield from
2-amino-4-methoxy-21-carboxy-diphenylsulfide 20 was 920. Melting point:
220-223C. .[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 as 2 -amino--2' - carboxy-diphenylsulfide derivative,
and subjecting the  product to dehydration-condensation reaction. 9 January
2004 -32 



WHAT IS CLAIMED IS : 1. A process for preparing a dibenzothiazepine
derivative of the following formula (5) 10 (5) in which each of R1, R2, R3,
R4, R5, R6., R'. and Re indepen- dently represents a hydrogen atom, an
alkyl group, an  alkoxy group, an alkylcarbonyl group, an aryl group, an 15
aryloxygroup, or an arylcarbonyl group, each group being  optionally
substituted,' which comprises the steps of: reacting a nitrobenzene
derivative of the following  formula (1) : 20 25 (1 ) in which each of R;,
R2, R3 and R4 has the meaning as  described above, and X represents a
halogen atom,  with a thiosalicylic acid derivative of the following  30
formula (2): 35 (2) 9 January 2004 -33 5 10 in which each of R5, R6, R7 and
R8 has the meaning as  described above, to obtain a
2-nitro-2'-carboxy-diphenylsulfide derivative  of the following formula '
(3) : (3)  in which each of RI,, R2, R3, R4, R5, R6, R7 and R8 has the
meaning as described above;  reducing the obtained
2-nitro-2'-carboxy-diphenyl- 



15. sulfide derivative, to' obtain a 2-amino-2'.--carboxy diphenylsulfide
derivative of the following formula (4): NH2 902H 20 (4) 25 in' which each
of .R1, R2, R3, R4, R5, R6, R7' and R8 has the  meaning as described above;
and  subjecting the obtained 2--amino-2'-carboxy--diphenyl- sulfide
derivative to dehydration--condensation reaction. 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. 9 'January 2004
-34- 3. The process for the preparation of the dibenzo- thiazepine
derivative as defined in claim 1, wherein the  reduction of the
2-nitro-2'-carboxy-diphenylsulfide de- rivative of the formula (3) is
performed in the presence 5 of a compound selected from the group
consisting of  Raney-nickel, a ferrous salt, palladium, platinum, a pal-
ladium compound and a platinum compound. 4. The process for the.
preparation 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): 



20 (5) in which each of R1, R2, R3, R4; R5, R6, R7 and R8 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): 35 9 January 2004 -35 5 10 in which each of R1, R2,
R?, "R4, R5, R6, R' and R8 has the  meaning as described above, to obtain a
2-amino--2'-carboxy-diphenyl sulfide derivative  of the following formula
(4) : NH2 _ 902H '(4) in which each of R', R2, R3, R4, R5, R6, R7 and R8
has the  .meaning as described above; .1-5 and subjecting the obtained
2-amino-2'-carboxy--diphenyl-.  sulfide derivative to.
dehydration-condensation reaction. 6. The process for the preparation of
the dibenzo- 6,20 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 9 January 2004 -36.: in which each of
R1, R2, R3, R4, R5, R6, R7 and R8 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. -36a 9 January 2004  .9 The process of claim 1,
wherein the step, of reacting a nitrobenzene derivative of formula (1) with
a thiosalicyclic acid derivative-of formula  (2) is conducted in a solvent
selected from the group consisting of water, amide  solvents, aliphatic
alcohols, ketones, and nitrites. N  '10 . A method for preparing a
2-nitro-2'-carboxy-diphenyl- sulfide derivative of the following formula
(3): (3)  in which each of R', R2, R3, R4, R5, Re, R7, and R8 independently
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 step
of reacting a nitrobenzene derivative of the following  formula (1): (1) in
which each of-R', R2, R9, and R" has the same meaning as described above,  



and X represents a halogen atom, with a thiosalicylic acid derivative of
the following formula (2): (2) In which each of W. RS, Re, R7, and Re has
the same meaning as above. 11:. The method of claim 10, wherein the
reaction step is  conducted in a solvent selected from the group consisting
of water, amide solvents,  aliphatic alcohols, ketones, and nitrites. -36b
9 January 2004 12 ; :. The process of claim 5,, wherein the step of
reducing the  2-nitro-2'-carboxy-diphenylsulfide derivative is conducted in
the presence of a  Raney-nickel, palladium, a palladium compound, platinum,
or a platinum com- pound. 13 The process of claim 5, wherein the step of
subjecting  the 2-amino-2'-carboxy-diphenylsulfide derivative to
dehydration-condensation  reaction for obtaining a' dienzothiaz.opine
derivative Is conducted in a hydrophobic  solvent and by azeotropic
distillation. _ 14 . A process for 11-[4-(2-(2-hydroxyethoxy)ethyl)]-1-
piperazinyldibenzothiazopine which comprises the steps of. reacting
2-chloronitrobenzene with thiosalicylic acid to obtain 2-nitre 2'-
carboxy.-diphenylsulfide; reducing the obtained
2-nitro-2'-carboxy-diphonylsuffide to obtain 2 amino 2'-
carboxy-diphenylsulfide; subjecting the obtained
2-amino-2'-carboxy-diphenylsulfide to dehydration- condensation reaction to
obtain dibenzo[b,f[1,4]thiazepin-11-one; reacting the obtained
dibenzo[b,f][1,4]thiazepin-11-one with phosphorus  oxychloride to obtain
11-chlorodibenzo[bf][1,4]thiazepine; reacting the obtained
11-thlorodibenzo[b,f][1,4]thiazepine with piperazine to  obtain
11-piperazinyl-dibenzothiazepine derivative; and reacting the obtained
11-piperazinyl-dibenzothiazepine derivative with 2- chloroethoxyethanol. 15
The-process of claim 14, wherein the step of reacting a
2-chloronitrobenzene with thiosalicylic acid is conducted in a solvent
selected from  



the group. consisting of water, amide solvents, aliphatic alcohols,
ketones, and  nitriles. 46 The process of claim 14 or 15, wherein the step
of  reducing 'the obtained 2-nitro-2'-carboxy-diphenylsulfide is conducted
in the pres- ence of a Raney-nickel; palladium, a palladium compound,
platinum, -or a platinum  compound. 17:_ The process of any one of claims
14-16, wherein the  step of subjecting the obtained
2-amino-2'-carboxy-diphenylsulfide to dehydration- condensation. reaction
is conducted In a hydrophobic solvent and by azeotropic  distillation. . 18
A process for 11- 4-(2-(2-hydroxyethoxy)ethyl)]-1-
piperazinyldibenzothiazepine which comprises the step's of reducing
2-nitro2'-carboxy-diphenylsulfide to obtain 2-amino-2'-carboxy-
diphenylsulfide; subjecting the obtained 2-amino-2'-carboxy-diphenylsulfide
to dehydration- condensation reaction to obtain
dibenzo[b,f][1,4]thiazepin-11-one; reacting the obtained
dibenzo[b,f][1,4]thiazepin-11-one With, phosphorus  oxychioride to obtain
II-chlorodibenzo[b,f][1,4]thiazepine; reacting the obtained
11-chlorodibenzo[b,f][l,4]thiazepine with piperazine to  obtain
11-piperazinyl-dibenzothiazepine derivative; and reacting, the obtained
11-piperazinyl-dibenzothiazepine derivative with 2- chloroethoxyethanol.
-36c 9 January 2004  1$ The process of claim 18, wherein-the step of
reducing the obtained 2-nitro-2-carboxy-diphenylsulfide is conducted in the
presence of a  Ramey-nickel, palladium, a palladium compound, platinum, or,
a platinum com- pound. 20 .. The process of claim 18 or 19, wherein the
step of  subjecting the obtained 2-amino 2'-cal'boxy-diphenylsulfide to
dehydration-conden- sation reaction,is conducted in a hydrophobic solvent
and by azeotropic distillation. 21 , A process for
11-[4-(2-(2-hydroxyethoxy)ethyl)]-1- piperazinyldibenzothiazepine which
comprises the steps of: 



subjecting 2-amino-2'-carboxy-diphenylsulfide to dehydration-condensation
reaction to obtain- dibenzo[b,f][1,4]thiazepin-11-one; reacting -the
obtained dibenzo[b,f][1,4]thiazepin-11-one with phosphorus  oxychloride to
obtain 11-chlorodibenzo[b,f][1,4)thiazepine; reacting the obtained
11-chlorodibenzo[b,f](1,4]thiazepine with piperazine to  obtain
11-piperazinyl-benzothiazepine derivative; and reacting tide obtained
11-piperazinyl-dibenzothiazepine derivative with 2- chloroethoxyethanol. 22
The process of claim 21, wherein the step of subjecting  the Obtained
2-amnia 2'-carboxy-diphenylsulfide to dehydration-condensation  reaction is
conducted in a hydrophobic solvent: and by azeotropic distillation.
ABSTRACT A process for preparing a dibenzothiazepine derivat- ive such as
dibenzo[b,f][1,4]thiazepin-11-one employable as a starting material for the
preparation of 11- [4 - (2
2-hydroxyethoxy)ethyl)]-1-piperadinyldibenzothiazepine derivative which is
known to be effective as an antipsy- chotic pharmaceutical, has the steps
of reacting a nitro benzene derivative with a thiosalicylic acid
derivative,  reducing the obtained 2-nitro-2'-carboxy-diphenylsulfide
derivative, and subjecting the obtained 2-amino-2'- carboxy-diphenylsulfide
derivative to dehydration-conden- sation reaction.   




