9 January 2004 SPECI FI CATI ON PROCESS FOR PREPARI NG- DI BENZOTHI-AZEPI NE .
DERI VATIVES 5 [Field of Invention] The present invention relates to a
process for Ppre- paring a di benzothi azepi ne derivative of value as an in-
ternedi ate conpound for the preparation of pharmaceuti ég cal s é%
particular, the invention relates to a process for the. ? 39 n of a
di benzot hi azepi ne derivative of the fbflowing formula (5): 15 (5) 20 (in
whi ch each of R, R2, R3, R4, R5, R6, R and R$ is the sane .or different
from each other, and represents a hy- drogen atom an al kyl group, an

al koxy group, an al kyl- carbonyl group, - an aryl group, an aryl oxy group,
‘or an 25 aryl carbonyl group,gepcik. gr qup heimma apti aqnalfl y substi- tuted)
which is of value as an internediate conpound for preparing

11-[4- (2- (2- hydroxyet hoxy)et hyl ] - 1- pi peradi nyl - di benzot hi azepi ne and |ts
derivati-ves, WPROCESSKRORNPREPARENS! DIBENAOTRR ARERIINE (BERDVATIVES

phar maceutical. 30 [Background of |nvention] EP 0282235-Al describes that a
di benzot'hi azepi ne derivative of the above-nentioned formula (5) can be
pro- cessed [Fiedide@fl Irjver{t2iqrz}l hydr oxyet hoxy) et hyl ] - 1- pi pera 35

phay maceut | oal .. At &&%‘%aa%ﬂ‘y%l%zoréiﬁg‘%ﬁ?%“%o?}ﬁ JLrerpEROLIC
f][1 4]th|a@am3$gtﬁ a$%P§ﬂ¢e@¢€é¥ﬁFéVﬁv@ value as an in-
termedlate compound for the preparation of pharmaceutl-
10 cals. In partlcular, the invention relates to a process
for the preparation of a dibenzothiazepine derlvatlve of

the following formula (5):

15 _ RZ

(5)
200 _ .
(in which each of R}, R?, R®, R}, R?,R% R’ and R® is the
same or different from each other, and represents a hy-
drogen atom, an alkyl group, an_alkCXy group, an alkyl-
carbonyl group,- an aryl group, an aryloxy group, or an
25 arylca;bonyl 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 antipsychotib 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)ethyi] 1-p1pera—

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



conpound of the di benzothi azepine derivatives of the formula (5), is-
reacted wi th phosphorus oxychloride to vyield a 11-chl oro-di benzot hi azepi ne
-derivative;  and to the. 11-chloro-di benzothi azepi ne. derivative is added
pi - perazine to yield a 11-pi perazinyl-di benzothi azepi ne ﬂ erlvatlve
whi ch is subsequently-reacted with 2-chl oro- ethoxyethang hsic
conditions to give the desired 11- [4- (2-(2-hydroxyethoxy) ethyl]

- 1- pi peradi nyl di benzo 10 t-hi azepin. EP-B282236-Al further describes that

t he di benzo- [b, f] [1 4] thiazepin-11-one .is prepared from phenyl 2-
(phenylthio)pB§Q%Lf e or.,its analogous conpound by cyclization in
the presence ? %??Elﬁcla ong, Mai¢h dis m mapresevt#ve pp. 1263

- (1959) descr idmmpothdt of dhéeﬁibéﬁtéﬁﬁﬂaﬁé B VRN GR PGP ERAT ed by -

t he steps of&ﬂggﬁ% geth thiosalic Lg derivative w_ith a

2- hal ogenat e :ggeﬁé het %e??@%?? eWFﬁ t R °§P§9IU§hé%Q6$f@%ﬁﬁQﬁnt© give a
2-nitro-2' -carimhd -ali bheohlo2o- dnbénﬂetﬂi&z&pbnbedéﬂﬂ%ﬁ&ﬂvétfﬁﬁa #&duced

LS Pap B S et ot Py chi et B IR BB

_derivative. Gﬁ&aﬂWQﬁ)t¢%kmﬁiﬁ-amﬁl~p@p62821nyﬁ?dﬁbéazothma2e g¢hat a

hi ooal 2;???@%?!?*? e %‘?&%éﬁﬂ%“‘l%ﬁf%oa‘ﬁ?% Dot 4313@#3?. ve in

the presence tl@néatpnglvﬁethaydasxnpd

conpound sucdﬂ&iéﬁﬂak(ﬂ%ﬁydrbxyé@ﬁgﬁy)é 1] of-Bifle?Bd3AA Splution
to giveyg %hﬁ E%)I(r‘arboxy di phenyl - sul'fide- derlvatlve re ucing the
derlvatlve by Terr sul fate in an aqueous anmmoni a solution to give a

2-‘am no- -carboEP(ﬂ%ﬂﬂﬁ%ﬂﬁﬂmffukthhr|&e¢cr£beandhﬁgathégdh@@nddﬁnnt|ng

derivative .U'Iﬁe'f]r[@.d%%%{&ﬁﬂ{ ®1-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 dlbenzothlazeplne 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
\ dlbenzothlazeplne derlvatlve
) ) ' Org. Prep. Proced. Int., pp. 287 (1974) describes

25 that a dibenzothiazepine derlvatlve can be prepared by
the steps of heating a thiosalicylic acid ester derlva—
tive and 2-iodo-nitirobenzene 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'solﬁtion 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_stéps



35 WD 92/ 19607 describes that a dibenzothi azepi ne de- rivative of the
formula (5) can be prepared.. by the steps 9 January2004 -3 of reacting
. 2- an1noth|ophenol with 2- fluorobenzonitrile to .
gi ve' 2-(2- ami nophenyl t hi o) benzonitrile, hydrolyzing the, resultant to give
2- (2+-carboxyphenylthio) aniline, and finally cyclrzinggﬁﬂ%w%“? Phe -
-derivative. As described above, variod3-processes for preparing a )
di benzot hi azepi ne derivative of the formula (5) are known. However, the
known preparing processes have vari ous di sadvantageous features such as a
| ow vyi el d, Imﬁﬂreaenqngfﬂtﬂmnmebhlopheno&dwuthn§ ngfbanzend tigitem 10

ds wh oty t t.
?ﬁggesdls;gvan§§geouse¢%§%ure re naPu ?Eéﬁ% u%?gvoragﬁghﬁﬁfgﬁiﬁ'a e

“industrial phepareguidianl tchegm@szréa gaybﬁmﬁmy Jaari lae v eands
[ Di scl osur e @Gindi4e ziﬂ | Shanz ARl ¢k g&r&bgﬂy@§ent I nvention to

provi de a process du trially preparing a dibenz azepi ne,

deri vat ive of thé*’rd% %ﬂ?%‘i ghaye rs{)’a%{gﬁpﬁc 5909&56%%?% QJFF%)

di benzot hi aaarailnn@r@:mh&az apine degodtyiel dFf2@hei Hoomtuleonis ) cmfred post

t r eat ment 0 ea5| [i

carnest st ulIBELY ¢ B8 BB BELERE Tha, BReiRd < e vobfes
for prepaH|mmsaﬁxhdﬂwamt&geau$|ﬁeaﬂuresasuwh aB Ehédeymﬂbd(Hluﬂn a 25
good yield y an.ea 12b!

nit robenzen\geg‘g)r ?\%{}z\?ee%é;’é% ?Hagsgﬁ'&gégﬁg ﬁg’\%aﬂ % [ o'aEa | cyI ic acid
deri vatliove. pmmdawémmrar@sm@éseaal&ypavuagbﬂ@r grwm gpraplicated

di benzot hi azepimne efingid Ve Bhesdeal ghbiowhbegbeidl ifRat}dd)are natu-

- rally unfavorable in the 1ndustr1a1 preparation of the
desired dibenzothiazepine derivative. '

15 [Disclosure of Invention]
It is an object of the present invention to provide
.a process for industrially preparlng a dibenzothiazepine
'derlvatlve of the formula (5), that is, a process for
. preparing a dibenzothiazepine derivative in a good yield
20 without complicated post treatment, employing easily
' avallable 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)



. 35 (5) 9 January 2004 -4 in which each of Rl, 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 5 aryloxy group, or an
aryl carbonyl group,. each group being optionally substituted, which

conprises the steps of: reacting a nitrobenzene derlvatlgéa%WmYﬁQO4olIomnng_
formulae (1) : 10 15 in which each of B, R2, R3 and R4 has. the neaning as -

descri bed 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 neaning as descri bed above, 30

ForPourng Totiuhig ei SR SRO I Wi ker, 00t e R ObplBeny cac
of Rl, R2, Fﬂenﬁ&y Eéprﬁ@enﬁé &ndnﬂﬂnjgentdmomneanla@kyi desup, begh above;
" ° . alkoxy group, an alkylcarbonyl group, an aryl group, an
5 aryloxy group, or an arylcarbonyl group, each group belng
" optiocmally substituted,
which comprises the steps of:
- reacting a nitrobenzene derlvatlve of the following
formula (1) :

0 | NO;

R3 (1)'
15

in which each of R}, R?, R® and R* has the meaniné‘ as

described above, and X represents a halogen atom,

with a thiosalicylic acid derivative of the following
20 formula (2): -

COzH

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
.j of the following formula (3):

NO, CO,H

| R1 S_ RE
35 3 O
R? R*R® "R
R® R®

(3)



“reducinng the obtained 2-nitro-2'--carboxy-di phenyl - 5 sulfide derivative

to obtain a 2-am no-2'-carboxy-di- phenylsul fide derlvatlve of the
following fornula (4): NH2 CX®RH'R8 . 10 (4) 15 in which each .of Ri, R2
R3, R4, R5, R6; R7 and R9 has the neaning as descrlbed bove % &
subjecting t he obt ai ned 2-ami no-2'-car boxy-di phenyl - dP??%% 804 vative
- to dehydration--condensation reaction-5The invention further resides in a
process for pre- paring a dibenzothiazepine derivative of the forrmula (5):
- 25 30 in which each of R, R2, R3, R4, R5, R6, R7 and R8 has the neaning
as described above, mhlch conpri ses: the steps of: .35 reducing a

2-nitro-2'-g y, ii dge i vps at sveef h I 'rru
(3): 9 January%}g@g %u}h \?ﬁl’c eacH Fg %ﬁg&) %4 %é}%
and R8 |ndey@@nxngna%/dﬁﬁﬂﬁxhﬁdsabgﬁﬁydrogen aton1 an aIkyI group, an

~al koxy group, an ﬁ?g{]bzaﬁalol@wﬂﬂedaﬁ -l ¥odBoURa r#biAl oup,
‘or an arylcarbonyl r-0 each group, belng optional | x%;PStI ed, to

“obtaln‘é 2- swlfgae Q%ﬁ?ﬁﬁ@vﬁl%% PRFRiNT fdé -aRNPaE vEa ol | owi ng
formula (4) pheffl il fHiE i@BRbaf vERE RBe £B31loWingREoril0d(4B: has the

10

(4)
15 . o
' in which each of R}, R?, R3, R4, RF,-RF, R’ and R® has the
meaning as described above; '

and |
_ _ subjectlng the . obtalned 2-amino- 2'-carboxy-d1pheny1-
20 '-sulflde derivative to dehydration- condensatlon 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, R, R®, R%? R5, R, R7 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):



meani ng as descri bed above; .. and. subjecti.ng the obtained
2- ami no- 2' - car boxy- di phenyl-- -sul fi de ‘derivative to dehydration-condensation
reaction. The present invention further resides in a 2--nitro- 2
- car boxy-di phenyl sul fi de derivative of the formula (3). 5§a.9 J%&&Pry 2004
The present invention further resides in a methed for prBgapyary
2-nitro;2' -carboxy-di phenyl - sulfide derivative of the follow ng-formula
(3): In which each.of R, R2, W R4, ./&; Re, R7, and Re independently
represents .a hydrogen atom . an-al kyl group, an al koxy group, an
al kyl car bonyl group. an aryl group, an aryloxy group, or an aryl carbonyl
group, each group being optionally substituted; which conprises the step
of reacting a nitrobenzene deriw@?iveiof theckpklomﬁng formula (1): (1) in
whi ch each of R, R2, R3, and'R- as tye sa =_ﬁban4ng as -described above,
and X represents a hal ogenfatQpr- i a ~Nyiosglidylic acid derivative of
the following formula (2): (2) i ch eaf '} R4, R5, R6, R7, and R8 has
the sanme neaning as above. 58P U lhe present i nvention further
resides in a ptocess for 1R°7(4- oxy¥t hoYet hyl )] -1
pi perazinyi di'benzot.hi azepi ne whi conprisesg8e: steps of. reacting
2-chl oroni trobenzane with. thiosalicylic. acid é@ ?btain 2-nitro-2Z-
car boxy-di phenyl sui fi de; reduci.ng the obt ai ned j% tro
2' -carbo) cy-di phenyl sulfide to obtain 2 amino-2' carboxy-di phenyisutfide;
subj ecting the 'obtained,2-am no-2'-carboxy-di phenyl sul flde to dehydration-
condensati on, reacfi.,on ta-obtain dibenzo[hf](1,4jthiazepin-11-one; reacting
t he obt ai re 'M[%?@Pl?%] B_Ei a@%pi&zi‘JlRIQr-- e Riist B’ paBdpRyrimdepen-
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 beNﬁ
optionally substituted, . L
to obtain a’ 2-amino-2'-carboxy-diphenylsulfide derivative
of the following formula  (4) - :

. (4)

50 in whiéh'eadh of ﬁ}; R?2, R?, R, R?,_RF, R? and R® ﬁas-tﬁe

" meaning as described above; o n

subjecting the obtained 2-amino-2'-carboxy-diphenyl-

.sulfide derivative to dehydration-condensation reaction.
' ‘The present invention further resides in a 2-nitro-

2'—catboxy—diphehYlsulfide derivative of the formula (3).



oxychioride to obtain | t-chlorodi benzo(b,I[i,4]thiazepi ne; reacting the
obt ai ned 11.-cbl orodi benzo[b.f][1, 4jthi azepine with piperazine to obtain
11-:pi perazi nyt - di benzot hi azepi ne derivatiyg.- and . reacting the obtained
11-pi perazi nyl - di benzot hi azepi ne derivative with 2- chtoroethox¥FthanoI
The present invention further resides in a process for January

11_(4- ( 2- (Thetpresent jraehtionfuehér rebips in-a piefreriior pgefndn@nﬁanﬂbe%&glhqw-dmml-
conpri ses sulfidle devieptivecof the fellowirigsforitiagB):obt ai n 2- ami no- 2' - car boxy

subj ecti ng the_ obtained 2-ami-no-2' -'car boxy-di phenyfsuffide to dehydratlon-'
condensation réaction to obtain di b@N@; o[ b, fj [ 1, @DHi azepi n-1 1- one; -
reacting the obtained di benzo( 1109, 4jth'~.ep|n |1 -qyee w th- phosphorus
oxychl ori de to obtain 11-chl orddinbe Rt aZEpi ne; reacting the
obt ai ned 17-chi orodi benzo(b,f][1,% zepi ne pi perazine to -obtain
11- pi perazi nyt - di benzot hi azepi pg AL jAatL ] #acid ng.. the obtai ned

11- pi perazir yl-di benzot hi azepi*tne ddri vat'i-v mﬁt 2- 'thl or oet hoxyet hanol .
The present invention further reS|dgé in a /procngs for

11- (4- (2-(2-hydroxyethoxy)ethyl)]-1- plpera2|nyldlbepgrthiazepine whi ch
conprises the steps of: subjecting 2-am no2' -carboxy-di-phenyl sulfide to .
dehydrati on-condensation -reaction to obtain'" '
dibenzo[b,fl[1,4jthiazep|n 11-one; reacting the obtalned

: di benzo[ b, f](1, 4]th|azep|n 11 one w th phosphorus oxychioride to obtain

g Eﬂ%?ﬁﬁf&i@ S T

11- pi per & RY SR zagfﬂ"'n%ry 'rbo

The steps pr ocess for preparing.a dibenzo- thi a &'plcfn@vaﬁél vative' of
the for Muick ShmpRssy tengop of rdaeting awmhe@nen%dﬁ*fr"@ﬂ%?f’ &d° e fol | owi ng

schene Qfml,agﬁqﬁ)g 2004 -7 10

(1)_

' in‘which each of &', R, R®, and R* has the same meaning as described above,

and X represents a halogen atom,
w:th a thiosalicylic acid derivative of the foltowing formula (2)

COzH

(2}

.. in which each.of R, R%, R®, R, and R® has the same meaning as above.



STEP-2 20 25 30 (5) REDUCTI ON STEP-3 DEHYDRATI ON CONDENSATI ON 9 January
2004 -8 [Preferred Enbodi nents of Invention] In the forrrul as of the
conmpounds involved in the process of #6he invention, "an al kyl group

possi bly having substituent” represented by R through R$ means a strai ght
5 chain or branched chain alkyl group of | to 10 carbon. dd8R&Y KS% ng no

substi t UpE pre@éntdnvehlicH itherTBSHEs o proteyRate th-H41@-(2- IRydeoskyegiony)etion]d-to 10

car bon nggzo?hf Sddifd’ ﬁs U&tepsldedi ght ~chain or ‘branched
chai-n alaée 9‘ trtﬁ’fﬂﬁn % mg%@d/tmtgﬂ SHigatat uent "

pref eral {:a"brrs’a' n or ranc ed chain alkyl group having 1 to 8
carbon a % ik b%ﬁéunﬂ-ln&rotﬂcgrba ki Qn@&tﬂm‘e toFotRam! 2amifo-2he al kyl
groups i propyl {including isonmers), butyl

(|nclud|ng ug
| SONEBr S) & i

=D
=

10 ﬁﬁcvé aﬁ'iirﬂﬁ %wamyﬁmmd@wuém(amedmdu ng

n i&s&s miazémaenuawg i somers), nonyl
(ot udt g '%emb i ebiaﬂﬂeér@mﬂf’bﬁbﬁjﬁo;wb are methyl,
etny ng,_cmg,ggﬁg Bﬁ ud INg Isoners penty T
(i ncl udi )gwdaeé&ﬂﬁﬁﬁé btaﬁﬁe& 1-&'1!6}5 lﬂgﬁ*igb fJlas: mb%ﬂl\/ﬁméﬂaﬂmbudl ng

| SOME S) o(@AC 1Atz MibilJoltirepRReRVativilbaRd T 1 €1 T ed  are methyl, ethyl,
pfopyl (incl Li@éaﬂg'tﬁ%sfaﬁu)ed AU razibiingbdidbihzepRetienvatenditpeat yi

(i ncl udi agoroetaRyéthanol.

The present invention further resides in a process for 11{4-(2—(2—hydr oxyemoxy)ethyl)‘j—1- L

m .

ptperazmyldlbenzoﬁliazeplne which compnses the steps of:
reducing 2-nifro-2'-carboxy-diphenylsulfide to obtain 2-amina-2-carboxy-
diphenylsulfide;
_ subjecting the obtained 2-amino-2-carboxy-diphenyisulfide to dehydration-
cohdensation reaction to obtain dibenzo[b f][1,4]thiazepin-11-one;
_ reacting the obtained dibenzob,f]{1,4]thiazepin-11-one with phosphorus
oxychlaride to obtain 11-chlorodibenzo[b,f][1,4]thiazepine;
reacting the obtained 14-chiorodibenzo[b,fl1,4]thiazepine with piperazine to
obtain’ 11-p:perazsnyf-dlbenzoth|azepme detivative; and
' reacting the obtained 11-piperazinyl-dibenzothiazepine detivative with 2-
. chloroéthoxyethanol.

The present invention further res:des ina ;process for 11-[4-(2-(2-hydroxyethcuxy)ethyl)]-1-

p:perazmyldlbenzotmazepme which eompnses the steps of:

subjecting 2-amino-2'-carboxy-diphenyisuifide to dehydrat:on—condensahon -
reaction to obtain dibenzolb fl[1.4]thiazepin-i1-one;

reacting the obtained -dibenzolb,f][1 4]m|azepm—11—one with phosphorus
oxychloride to obtain 11-chlorodibenzo[b f]i1,4]thfazepine; .

. reacting the obtained 11-chlorodibenzofb,fl{1,4]thiazepine with piperazine fo

obtam 11-piperazinyl-dibenzothiazepine’ derivative; and
‘ reacting the obtained 11~p|perazmyl-d‘ ibenzothiazepine derivative with 2-

cl'nloroethoxyethanol
The steps of the process for preparing a dibenzo-
thiazepine derivative of the formula (5) accordlng to the
- invention is illustrated by the following scheme:



Exanpl es of the al kyl noiety of the.-above "straight 25 chain or branched

chain alkyl group of 1 to 10 carbon atoms having substituent"” include

al kyl groups described in the above fornula (1). The substituent of the
above-nentioned "straight, chain or branched chain alkyh grﬁﬁﬁ Bé 1to 10
_carbon 30 atons having substituent” may be attached to a P8%  of the
al kyl noi'ety. Exanples of the substitggnts in- clude straight chain or

- branched chain al koxy groups having 1°'to 10 carbon atonms such as met hoxy,.
et hoxy,- ‘propoxy (including isomers), butoxy (including isoners), 35 .
pentyl oxy (including isonmers), hexyloxy (including iso- mers), heptyl oxy
~(including isoners), octyloxy. (including 9 January 2004 isoners), nonyl oxy
(i ncluding-isonmers), and decyloxy .. (including isoners); alkylcarbonyl
~groups which has 2 to 6 carbon atons and contains a straight chain or
branched chain alkyl 'group having 1 to 5 carbon atonms, such as 5 acetyl,
propi onyl .(includihng isonmers), butanoyl (includ- ing isonmers) and pentanoyl
(i ncludisng isoner); .Cphenyl- car bonyl groups which may have substituent; -
and phenyl which may“2have substituentCCOLRe "phenyl carbonyl group which
may be substitgled" 110 ans:a‘E%Fnyllarb
or phenyl car bony aving s ARy
be-substituted" : phenyl-. igr oup 'h
“havi ng substit @@t . \F Rpubstitugﬁ Q Rez phenyl carbonyl group and
phenyl group-15 may bge phenyl, phenylca bon@ﬁ, one of the above-nenti oned
al kyl , qal koxy, and d%kylcarbonyl groupsR® In the invention, the "al koxy
group possibly havi@my substituent" repgesented by Rl through R8 of the

ggyr group havi ng no subst i t uent
' The '§¥Epy gr.oup which nmay
no—substi-+-uems- or phenyl group

~formulas . (2), (3), (4) and (5) neans an al koxy .group having 1 to {“)
| _ o NOp | o
- STEP-2
e REDUCTION
ao - STEP-3
- ) : ' .
DEHYDRATION CONDENSATION
) »
25 |

30



20. 10 carbon atons and contai ni-ng a straight chain or branched chain al kyl
~ noi ety which has no substituent and has 1 to 10 carbon atons, or an al koxy
- group having 1 to 10 carbon atons and containi.ng a. straight chain or
branched chain al kyl noiety which has substi.tuent and ha§ 25 1 hg
. .carbon atons. Exanples of the "al koxy group having 1 to daRuER G 4aions
and containing a straight chain or branched chain al kyl noiety which has
no substituent and has 1 to 10 carbon-gtons" include those descri bed
above. Exanples of 30 the "al koxy group having 1 to 10 carbon atons and
con- taming a straight chain or branched chain alkyl noiety which has a
substi t uent aﬁﬂxﬁiﬂrbdmﬂmmbdzm¢mtsamﬁnihvennmbnme t he above- nmenti oned

phenyl car bony/ agsafgf*?“@ﬁfés EVendiibiotod TrSBIReR AT T

have -substit @gqqcessg ViIpoREian, Than" alkylcgrbupypO@Sadqiyp&mhtg
havi ng subst Ishﬂ:stqrﬂueﬂtpf #p ﬁéﬁ&&&g@d g qﬁ'ffbli R Ghdahd e DLACEISLOf
di benzot hi azepi ne derivati (fc o the i1 nvention. neans an

al'kyl car onngﬁPﬁh QR§%? 1a$€ﬁEPSO§n& Eontl& §Eadan st rai ght

chai n or br amtioats Mmgalﬂqlsubmﬁuem@} chrhassteasyhst bmq_@g OIand has 1
o Son et o br iR K, MAMEARIN B PG TRK' Bebot oot ki lindine ™
substi-t uent @W@Sﬁmﬁuﬁnﬂa 10. carbon 10 atoms. . Exanples of the alkyl
Cont ai ning a aLf?E?ﬁm?%?#s r:g%t‘*-*%i}i‘%hé‘%ﬁha. " Eraiehon, Shath Ao
o 107 group ot 1 to 10 carbon atoms having no substltuen n
y -+ 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-
vl, ethyl, propyl (including isomers), butyl (1ncludlng
i5 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- 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,
Ppropoxy (including isomers), butoxy (including isomers),
35 = pentyloxy (including isomers), hexYloxy'(including_iso—
mers), heptyloxy (including isomers), octyloxy. (including



no substituent and has | to 10 carbon atons” include 15 those' described .
above. Exanples of the substituents of ™"alkylcarbonyl group having 2 to 11
_»Carbon atonms and con- taining a straight chain or branched chain al kyl

moi ety which has substituent and has 1 to 10 carbon atons" in- clude thoée ’

described above. 20 The "aryl -group possi bl y having subs?ireley 2094, RI
-through R8 in each formula in the process of preparation of a

di benzot hi azepi ne derivative accordi ng2-0 the-in- vention neans an aryl
group having no substituent or aryl group. havi ng substituent. 25 Exanples
of the "aryl ,group having no substituent” include :. phenyl naphthyl and
ant horyl . Pr éFEMEES) ar BOIYHEORH Qﬁﬂ?lﬂﬁ#ﬂ9n450m©§$ préﬂér §D§henyl

~ Exanples of (iﬂbiﬁﬁﬂ@ntl%oﬂfeﬁé)e a@_ cgﬁﬂst&l hebhl yeRd > d&cl ude
"those descri hed above for t he roups xy group possi bly
havi ng subst Pt GBRPOT GF at"ﬁ'@ﬁ%ﬁ— ?-%}F-‘ﬁu FLH Ple bggrded f or

preparing achamanadkyﬂagemumekd&numﬁU1wanftaﬁﬁduﬁg &@Oﬁﬁ?bs?i?ﬂfnilon

noi e ayi no_su ue r an
Tyl oxy B ouBCRGYng ERRLR AR SRRy HdomEta Y, bREARSYL. isidudst (e
aryl groups mﬂg a69max$)gaudeRQManpﬁlJ@mmﬁhyiﬂm@4lsdmeﬂbyl;mmrgﬂy-haV|ng

no substitue I &?ﬂy e
substltuentsa%¥bbﬂ$il%§0ﬁb§roup Rﬁ ary noi e ylﬁaV|hg a sg%@%ltuent
i ncl ude sub@h%@heﬁﬁy h@y@rﬁ or the al kyl group. 5 The

"aryl carbonyl gromﬁep@v@hehwcbiwoag&s ugich fey Be blpevgkuRddm each
ccord Myt o °$ﬁ§§ﬁ%§féﬁ%%§én§ﬁab%tm SRE 15, SRR IRBCAR ar y1 o -
ety having nphenp$tarbeny]l groap awHomy Eumdtgresnt havThe "phenyl : j
group which way be substituted" means phenyl group having
no substituent or phenyl group having substltuent The -
" substituent for the phenylcarbonyl group and phenyl group
15  way be phenyl, phenylcarbonyl, one of the above-mentioned
' alkyl, alkoxy, and alkylcarbonyl groups.

‘In the invention, the "alkoxy group p0581bly'hav1ng

substltuent" 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 alkéxy 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-

- 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- -

.yl group having 2 to 6 carbon aﬁoms, a  phenylcarbonyl
35:"group which may have substltuent and phenyl which may
" have substituent.



s S

10 ing an aryl noiety having a substituent. Exanples of the aryl groups-.of
“aryl carbonyl- group having aryl noiety having no substituent” include the

-Jaryl groups described above. Exanples of the-substi- tuents _ :
of : "aryl carbonyl group having aryl noiety having 15 subs{ituent” i nclude.
‘the substituents described above for the alkyl group. .°YRRUGYEOPY of R1

through R8 may be the sane or dif- ferent fromeach other, and each
preferably is a hydrogen atom an al lkyll0group, an al koxy group, an

_al kyl carbonyl 20 group, an aryl group, an arylaxy group, or an aryl carbon-
yl group. Most preferred are a hydrogen.atom an_ al kyl- group, an al koxy
group, and an al kyiRer eHsylerehpny Tharaupogessibdy hervixipfsubetioanul a -

(1) "can be drtoride Rickiecug: Rr oAl @g‘dprfdﬁﬁlﬂ%e.jff’rtﬁ&gr £4-8LE 85
fluorine, .chlgrine, and bromne. Each of the steps-of the process for
preparing th RfT f?éﬂ:? BN MCHEYRLAVEy e3C50KEAEEN §O GhahalrvaRinionn i s
descri bed hermeiamef tear” dikyinracisetyl | groapt havihgst sben 10fcdAproassss for
preparing th e I t_hi i ne,_derivatives of the invention, a
nitro- bgnze%géd%%#@%@fgl Lig sl ‘3‘:“?}? QHdgEaPﬁ}@éalqlPﬂI} aliggl o
derivative ofMOLEEY aivigin hay rmp esulesiciedent -andohasventp arefenaidy in the
presence of alkaas § = bf 02" - Ca - - di phenyl sul f.i de
derivative of the'f%?i?%ggﬂﬁ§g§%3; .'%ﬁé%%?%é %???ﬁg %i??bﬁ' Sepdon
derivatives BFOe 36t IiRgHEMg DAt raiohtl ghain empbopadhed tdimii r st
step includeakylll avdety wWitkenzens, sodt DPRELE " SAENBEREY to 10 carbon

xz-fluorgaltrggﬁaéqne,, 2-i odoni-trobenzene, 2-chl oro-5-nethoxy-nitrobenzene,

. 2- bronb-5- nethoxXy-ni trobenzene, 2--fluoro-5-nmethoxy-nitro
B : 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
- 1o 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. .Ekamples
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 ;hrough:R? in each formula in the procéss 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




5 benzene, 2-iodo-5-nethoxy-nitrobenzene, 2-chloro-5-neth-"yl-nitrobenzene,
2- br onmo- 5- net hyl - ni trobenzene, 2-fluoro- .5--nethyl-nitrobenzene,
« 2-iodo-5-net hyl - ni trobenzene, 2- chloro-5-phenyl-nitrobenzene,

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

2--i odo- 5- phenyl 10 nitrobenzene, 2-chloro-5-acetyl --ni PrBBERYE ehes

-2-bronD-5¥ acetyl -nitrobenzene, 2-fluoro-5--acetyl-nitrobenzene, and
2-i0do-5-acetyl -ni trobéenzene.. Preferreblare 2-chl oro- nitrobenzene and
2-bromoni trobenzene. Exanples of the thiosalicylic acid derivatives of 15

the formula (2). enplo ed l.n,the firs tep include thio- salicylic
_acid,5- nethd§§%¥ﬂg§ Yc??venﬁbﬂ@ Sﬁhﬁﬁ#ﬁﬂen¥hl5@%1@@9I@€Y&c9§0up8
" 5- pheﬂyl --ltfd@sedrlbgdil abeved, n 1ei£&iﬂ|slﬁm?§@uéﬁ&él§fa%_@y18&§zf erred
~are thiosali t, iosa |cy i.C aci
: n|trobenzené¥%%$§va e ?gYﬁ HgﬂfﬁﬁyzEf ﬁ%ﬂ%?%???nﬁonﬁyéHdﬁh an
amount of 0.Fubstiiouents, dpse:i.’a.bedala[bp\ae (fdno theohlky ]:)egr@np ol . of t he
thi osal igylic aqn%eoﬁ bEE%ﬂ T RIS
:generalfi per - or med |n .80 ve%%%n$%g§% aréﬁ%o spe Q%B%E %bns
on the sol veits Rsdhromph &' da Qﬂ%rﬁ%ﬁ@él@olnpﬁh@lprocga%fm pme—

reaction. Exgimims &f dibenset KeALepite lﬁé@:ﬂ‘@éf&e éé& tgpauch as
N, N—dlnethylfor m de, N, N- di neth Iac tanl yrr Ilgoﬁeéand

di met hyl i ni A PR JBrets apy |%f<§%R %ﬂ%t%m cWRAmol |
"n-propanol , eﬂgoﬂﬁﬁpamphmandubstbunénth,cﬁﬁtﬂﬂ esryltdriasny RCeEORS, hagthyl

oLV o on 0L 3 PaUL ot sﬁﬁsﬁr@&%%téf.éﬁéi‘. cal cohol s, | 35
The solvent||1th¥am@%@Ss®ﬁpth§ pryfle gaioupse gl dieady1 ¢avisoeyl ngnoep that:3
: “Blght rat'QmﬁﬁukanﬁﬁPqﬂéléfytﬂﬁvgnéaﬁﬁﬁﬁﬁﬁé%kkuen " include the
- aryl groups described above. Examples of the substi-
tuents of "arylcarbonyl group having aryl moiety'haviﬁg
15 substituent" include. the substltuents descrlbed ‘above for
the alkyl group.

The groups of R' through R® may‘be the same or 4if-
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 étom, an alkyi
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 {f)

25 fluorine, chlorine, and bromine. '
Each of the steps of the process for preparing the
dibenzothiazepine derivatives according to the 1nventlon
.is described hereinafter in more detail.
In the first step of the process for preparing the
.30 . dibenZothiazQpine 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;dlphenylsulflde derivative of the for-
35 mala (3). - : -
Examples of the nitrobenzene derivatives of the for-



-13 nitrobenzene of the fornula (1) against the amount of the solvent is
in the range of 0.05 to 1.0, nore preferably 0.1 to 0.8. The reaction of
-the first step is generally per- 5 formed at 'a tenperature of .not hlgher
than the boiling. tenperature of the solvent enployed, BreferabI¥ at a
tenperature, of 0.to 150C, -nore preferably 20 to 100C. PRBUGEZE94 on
period of the first step greatly depends on the reaction tenperature, but
the reaction is. generally 1Q conpletd2s thin 20 hours. The reaction of-
the first step is generally per- fornmed in the presence of abase. Exanples
of the pre- ferred bases jnclude potass[un1carbonqte,-sod!un1carbon<.ate,

- 1i thi um car béRbk, (Sorupd eyer ol dehe pbiugti atveby 108 ladexi2dehldtdy um

hydr oxi de, aﬁiiﬁlﬁﬂi:éiﬁ&éﬁé,hﬂ%ﬁéﬂ@ﬁfﬁr@ﬁéﬁ%éﬁé?d2aﬁﬁgg%?%%ﬁﬂe§?iéﬁ§at €,
sodi um car bonate, .'so-. .di um hydroxide, potassium hydroxide, and sodium

methyl = ate. <THOIEETDGLERIN 157 eyeduekhaexyardtrobesnzane spdndi ng
to 1 to 10 mmmw-emarmﬁty~ﬁﬁr¢meﬁz@ﬂéﬁszerQOEQLSOH%tEngg—QﬁﬁfE— total

: i - st ep,
2ddi 11 vee oP Rl s R TR e ey L CERRERERAR 1 RechloFCrEn RN Added.
Exanpl es of ﬁﬁeiéddkﬂkysgﬂkhcKbdaﬁ??¢sﬁﬂﬁﬂhhyﬁ-ﬁitﬂ?ﬂengéﬁﬁ,a§1§%??ﬁozﬁ
0 %SE”FE“K?@IE.WQ#%O%%?@ ol Tt o e R Ry ERebRuRerat )
preferably 0596PH 1phepyiﬂn%tqﬁbenﬁﬁpenﬂgﬁbnmm@hg—phenyﬂenltmeben—
for Y140 cucare e L ny s SRS el Ll
obt ai ned0i n T TEEnEl o “BHIGHS TmANR 6 MeAReugRTeh e ScEmTowS
AT ~acetyl-nitrobenzene, 2-fluoro-5-acetyl-nitrobenzene, and
o 2—iodo—5—acetyl—nitfobenzene. Preferred are 2-chloro-
nitrobenzene and 2-bromonitrobenzene. | R
Examples of the thiosalicylic acid derivatives of

15  the formula (2) employed in the first step include thio-
salicylic'acid,V5—methoky—thi05alicylic acid, 5-methyl -
thiosalicylic acid; 5-phenyl-thiosalicylic acid, and 5-
abetyifthiosalicylic acid. Preferred are thiosalicylic
acid and 5-methoxythiosalicylic acid. o ' '

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 solvénts include
water; amide solvents such as N,N-dimethyl formamide, N,N-

. dimethylacetamide, N-methylpyrrolidone and dimethylimida-

30 = zolidone; aliphatic alcochols such as methahol,‘ethanol,
n-propanol, isopropanol and n-butanol; ketones such as
acetone, methyl ethyl ketone and methyl isobutyl:ketone;
and nitriles such as acetonitrile and'benzonitrilé. Pre-

_ ferred are water, amides and aliphatic alcohols.

35 The solvent in the first step is preferably-employed

 in such mammer that a weight ratio of the amount of the




structure of the nitrobenzene derivative of the formula . (1). as well as an
"the chemical structure of the thiosali 35 cylic. acid derivative of the
~fornula (2). Exanples of the 2-nitro-2' -carboxy-di phenylsulfide
derivatives in 9 January 2004 -14-- clude ,
2-nitro-2'-carboxy-di phenyl sul fide, 2-nitro-4- : 9Janwmy2004

- met hoxy- 2' - car boxy- di phenyl sul fide, 2-nitro-4--nethyl- - _
- car boxy- dlphenylsulflde 2-ni tro-4- phetiyd - 2' - car boxy- d| phenyLsquide,
2-ni tro-4-acetyl -2' - carboxy- di phenyl sul - 5 fide, and _
2-nitro-2'-carboxy-4' - nmethoxy-di phenyl sul fi de. Preferred are
2-nitro-2' - cALBER ghenpits the derawda2-(1). Mgainst thardozynt' of the

-methoxy- di pienvbaul 150¢n Fhe Zahbly o2 o 687 hoyvr & PhAS ecy{éfgﬁaﬂq vative

~of the for éB) prepared in t first step can ere by a
conbi nati.on f CofvEnt i onal washi ng procedure and a conventional -

separahlng procedﬂhe r&a@bléﬁ.gfcﬁﬁbhflmﬁﬂ(ﬁt iﬁkbéméfaPi vap e@?'g to
-make t reagt i on e acidic_an | n 0 ec. ate
crystale5lln OﬁW%ﬁu%ﬁ 8WP§Fﬁ Elé?ﬁﬁgrfkb dﬁﬁ?ﬁgg?EHDQB of
~addition of mem@eraMUranoéxthacsoﬁgeﬂnlemmldymdyﬂprefexdbhytatte.thef ]
reacti on diki gns.af o@Ci of the
reaction n1xf%§g E%fg bECPhEBW}§g<§tHg1€éEHEE% I%E&?acan%%g recovered by-

pl aci ng g?é@aeté@nmﬁrl@ar pfokhen &emtem greasly edepemndgs oR0 .

obt ai ned. CrLQ@epf@QéﬁioﬂeteﬁggeﬁaﬁuBé epRkoY ek 'I%aicﬂﬁ.cﬁ?xis @raﬂg crude

product an be f rther E i - if nec- essary, by colum onmat ogr aphy
recr taﬂ??ﬂ% ngr59e§9u¥§r purification can be selected

dependlng on. eathecneaoumdntobehBUEutBedstEpeﬁ?ﬂgéﬂéﬁéfi bbérﬁﬁ12? ff)
oL oyed, |5, SRR oL BB oS L 8°4 el OSRIGL  E kg phacet
. ferred bases include potassium carbonate, sodlum.carbon—
: ate, lithium carbonate, sodium hydroxide, potassium hy-
.15 droxide, lithium hydroxide, and sodium methylate. Mbét'
preferred are potassium carbonate, sodium carbonate, so-.
' dium hydroxide, potassium hydroxide, and sodium methyl-
ate. The base is generally employed in an amount corre-
Esponding to 1 to 10 moles, preferably 1.5 to 5 moles.,
20 per one mole of the total amounts of the starting com-
epounds. '
In the reaction of the first step, additives for
accelerating the reaction other than the base can be

added.- Examples of the additives include potassiuin io- i)

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 cylic acid derivative of the formula (2). Examples of

" the 2-nitro-2"'-carboxy-diphenylsulfide derivatives in-



the 2-nitro-2'-carboxy-di phenyl sul fide derivative of the formula (3) is
‘reduced to give a 2-amno-2' -carboxy-di- 30 ‘phenylsul fide derivative of

- the fornula (4). The reduction procedure performed in the second step is
not limted, and known procedures for reducing the 'nitro gr can be

~ enpl oyed. Preferred are Raney-ni ckel method (herernafte? ?gﬂ EQ@4to as

.reaction (A)), ferrous 35-salt nethod (hereinafter referred to as reaction

(B)) and a nethod enpl oying pal |l adi umpgpl ati numor its conpounds 9 January

2004 -15 (hereinafter referred to as reaction (C)) . In reduction

procedure, hydrogen gas is enployed as supply source of "hydrogen. 5

Reaction (A) Clmimﬂ—rnmm ;Me{ctmrbcmeaipheh?llsﬁaﬂfla% eprgyaship the

met hod in an 8 of ni c ref.erably-
5.0 to 40 mran pe annuﬁgy éhﬁﬁﬁpg€ﬁ§¥?5 ﬁﬁ" sltide _
deri vati ve. ofCaiRororHL hﬁﬂ&%sulﬁid@}ez nmtroF4Rphemyﬁe@kebaanﬂyndiﬂe in
the reactionpy ll&ﬂf%ﬁieﬁ%rﬂta% £LA0u-p10 1 Bk BN AL
he no grea

St abi zed e n- e -al so enploye
_|nfluenc ;?nl@ﬁe @é@g ﬁéelabomnféy-mﬁ mcw y@.sxﬂﬁ@mod
("Raney Cat abysfferped &e Wm&o@% lﬁﬁ’lﬁtzﬂé i %h' ro,
a

, hgzredfgzofgﬁﬁg Eb@ﬁrggﬁﬂggﬁﬁgk d@?@? Ltﬂﬁlﬁg?ﬁﬁ §u% g7ée ng?gfrcreﬁrfy _
effective. In theqkﬁS@ﬂMEhrﬂ4ﬁf{dEr55H¥561EMQﬁ?ISﬁEfﬂQé Al vaRdeid HF i S
Rocordi py pe&ﬁ?k??‘e‘%f}tfon i gé’%ﬁr 0% D% of HERET RetR” g B 7B e
“hydr ogeh gaseﬁﬁ dsbir @ corbrisedbion iaf & dnnvenisiposli whshingepeoalddurd he
hy.dr ogen gasaﬁﬂEéS@b@Nbﬁth&mbﬂeééﬁﬁﬁéﬁﬁnésprocedure, 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 comblnatlon
15 - of addltlon of water and an extractlng solvent (organlc
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 émployed in the next
step. The crude product can be fﬁrther‘purified,‘if nec-
_essary, by columm chromatography or recrystallization.
The process for purification can be selected depending on.
- each conpound to be purified. The acid preferably em-
25" ployed is hydrochloric acid, sulfuric acxd phosphorlc
- acid, oracetic acid.
In the second step of the process of the inventioh,
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 pfocedure 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 employlng palladlum, platinum or its compounds



to 100 atm The reaction nmay be performed under atnmo 25 spheric pressure. . -
In this case, the reaction is carried out in the streamof hydrogen gas.

- There are no specific limtations on the solvents enployed in the reaction .
(A)., so long as the solvents do not participate in the _reactiqgn, Exanples
of the sol 30 vents include aliphatic alcohols such as ngﬁﬁﬁﬁﬁygogfha-'

nol , n-propanol, isopropanol and n-butanol. The volume of the solvent is
so selected that the vol ume of 2-nitrol32' -carboxy-di phenyl sul fi.de
derivative of the fornmula (3) would be 0.05 to 0.6 volune, preferably 0.1

to 0.6 volu SSHggﬁ'ohe vol ume of the solvent (volume of 2-nitro-2'-carb-
oxy- di pheny! SHF¥T EFEVERLGETEA R 3o iRAGh VR uk€) b - olnakedugtiond - 16-

sol vent). 1$Eb¢£@mfépnhyéiog@ﬁ.Qascigﬂemblbyedﬂaé-é@??ﬁyaéﬁﬁECEpoEO the.
“boiling poiq%¥9f 5%@ solvent. The reaction, is generally carried out at a
tenperature 210" 200C, 5 preferably 25 to 150C. The reaction period
-depends on the tenperature and -hydrogen gas pressure. The reaction is

usual ly €0 ot hicay 20 S..:Al.Ler action (A is' conplete, the
2-anino}§'?H%%%ggg%ﬁdK%%énRggé??Fﬁék gr?%%#F%% of the- formula (4) 10
produced in the rRRREYrBickas genr beoespd@yad aldivenrettiohalincanbi nat i on

~of a washi NGaRheaedyf e1 200t BEPAEAY- (HRY e P %alék@ﬂasgﬁ%fglf‘%rﬂg{'eon
Bo

of filtrati of the reagtion mxture and concentrati on of ' _
under - r.edu%‘oO pq%s‘g%r‘@‘?"ﬁhepﬁ?oﬁf}gt aﬂ‘ﬁ’i’éﬁ%&f & PRFLER-2 ancanbory -
enpl oyed i n dipherextssl £pdel fedevntede e thieoHetmulan(de. putichiglely
Can be S ol dER RIS bRV L D e R et g e fiag 2620 €
o 60% Ni-Al alloy and that containing Cr and Mo. Stabi-’ gf) :
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
a5 Kpbomatsu-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. 1In 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
hydrdgen 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- i;)
25 spheric pressure. 1In this case, the reaction is carried
out in the stream of hydrogen gas.
' . There are no specific limitations on the solvents

 employed in the redction (), so long as the solvents do
_ " not participate in the reaction. Examples of the sol-- |
30 vents include aliphatic alcoholé such as methanoi, etha-
nol, n-propanol, isopropanol and n-butanol. The volume
of the solvent is so selected that the volume of 2-nitro-
g 2'—carboxy—diphenyisulfide 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



20 Reaction (B): Ferrous Salt Method. Exanples of ferrous salts. ‘enployable

in the reaction include ferrous sulfate.and ferrous chloride. These salts:

..can be enployed in the formof 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 3HﬁFWV¥3

-volume of 0.1 to 30 (in terns of iron atom, preferably 0.5 to 10, per
one vol une -of the 2-nitro-2'-carboxy-diyghenylsulfide of the formula (-3).
30 M xture of. water and aqueous anmonia is generally enployed as a sol vent
for-the reaction .(B). Aqueous . ammpnia can be prepared by enploying
concent r at ed SjuEsts) . amoni a (ammoni a .concentration: 25'to 28 wt. o).
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t hat -t he vol t enyl sul fi de derivative would be
0.005 to O. SHqu%FIV% SACE er%% o5S

S5 equival ent, per one
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90C. " The r eattibaalpeombd ndedend®OR Wishing 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.bg 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 of 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 ome volume of the 2—nitro—2'—carbbxy—diphenylsﬁlfide
of the formula (3).
30 - Mixture of water and agueous ammonia is generally
employed as a solvent for the reaction (B). Agqueous
_-amenia can be prepared by employing concentrated aqueous
ammonia (ammonia concentration: 25 to 28 wt.3%). Aqueous
ammonia of lower. concentiation or water containing ammo-
35 nia gas can be also employed, so long as the cortent of
ammonia is sufficient. Water can be so employed that the



et gt i e iAo et bbb b e b A e A e - 5 S

"15-tenperature. The.. reaction is usually conplete within 2 hours. "‘After.
~the reaction (B) is conplete, the 2=am no-2' carboxy-di phenyl sul fi de
derivative of the fornula (4) produced in the reduction can be recovered .
by a conven 20 tional conbination of a washing procedur e nd a 3@& rat- ing
procedure. For exanple, the reaction mxture is fil- ter% acid
-(e.g.'.,, hydrochloric acid, sulfuric acid, phosphoric aC|d and acetic
acid) is added to the filtrate, ther€ld4 placing its pH on the acidic side.
The 25 obtained filtrate is concentrated under reduced pressure to obtain
"a crude conpound. The Broduct obt ai ned above. per se can be enployed in the

next step. |Yolseref, 2rRdtreriduchrbanybdiphanlenlfide|demivative
chromat ogr aphy @ﬁerﬁbrﬁulét%Bb'%éhﬁanbeTbeoﬁyﬁii'd*ﬁ' f%é@@ﬁ% Pefan be se
- 30 | ected dependi on the product & urified. Rea . (C.: Method
enpl oyi ng péWFédﬁaﬁﬂ%? 9fawgﬁﬁﬁ1389 UFF% orpeatdD- 2ﬂm9 oflcan be
per f or med | phdeyheetElde déravatibey/edlaeg otfatx@t)@i) (lpzﬁefefdﬂlygenat ion
j.catalys (iﬂﬁfqéed U%ron1thelg gu EﬁanIStln al.l adi
(e~ a1 Bl oS aher o Tsona 188 Tehe" B, P, Gioeiftlomp i, vabme
platinun1conmbunﬂm:niaelsrsdusemgctadathat thm bmﬂdmmmsﬁféﬂqmntaoearFler
such as carr.p‘ﬂ[qc% a / ap |
sul f at e, at’i df%h@ﬁ%l%f{ﬂﬁ%rg erre %&?ﬁfl 1%ﬁe&roedfm%g cat aI yst
“conpri sing @qmawlﬁm)r praferabim @aﬁlbﬁoe@pﬁoye@llmﬁ]ﬁﬂm one
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metal ), refera 05 to 1 % per the anount of the
nitro- 20 carsﬂvb;éél‘g‘?E s@???‘d@tﬂ‘éﬁa S’ﬁo la (3)_ .
The reaction (B) can be carried out at a temperature i

up to the boiling point of the solvent. The reaction is
generally carried out at a temperature of 20 to 106%3
_ preferably 40 to 90°C.  The reaction period depends on the”
15 temperature. The, reactlon 1s usually complete within 2
hours.

After the reactlon (B) is complete,-the 2-amino-2"'-
carboxy—dlphenylsulflde derlvatlve 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, suifuric
acid, phosphoric acid and acetic écid) is added to the B
| filtrate, thereby placing its pH on the acidic side. The . J-
25 obtained filtrate is cohcentrated'under reduced pressure
to obtain a crude compbund. The product_obtained above
per se can be employed in the next step. If desired, the
product can be purified by colum chromatography or re-
crystallization. The purification'procedure can be se-
30 lected depending on the product to be purified.

Reaction {C): Method employing palladium ox platinum (df
its éompounds) |
- , The reaction can be performed in the presence of a -
35 - reducing catalyst (i.e., hydrogenatlon catalyst}»selected
' from the group consisting of palladium (Pd), - platinum



If 'the catalyst is deposited on a carrier, the catalyst can be deposited
in an amount of 1 to 10 weight o (in  terns of palladiumor platinum
-netal), per the amount of the carrier. If Pd/Cis enployed, a dry catalyst
having 15 a water content of not nore than 5% as well a wet catalyst
cont ai ni ng water component in a greater anount can be eﬁﬂ?ﬁﬁ%& Ghe wet
-catal yst may contain 10 to 70 weight o (anount of water per the total
amount of the catalyst and carrier). -2@-\Wen pl ati num oxide i s enployed in
the reaction (C) as the reducing catalyst, it is preferably -enployed in
~an anmount of 0.1 to 50 weight preferably 1 to 30 wei ght per the anmount of
the 2-nitro- XRWar @)Qahlaidﬂﬂmdeomeundat and af plht ifmrmmdamd@Iind 25 The

reaction (C) 0, nce of hydro 9as under.
pr essur e Acé‘oe?g;. *E% e e ot aEBERTE T RS B A O
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The react.i on be perfornmed under ‘atno- spheric pressure 'S case
~the redu thﬁ%? hydro- genation)  can be carried out in the stream of

hydrogen gas. Th&her e:aaﬂuammg @ait&lg@tﬂed‘:@hbrlgihgl pél%&iﬁim s %1at§5
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'ats“ih”"'ng ¥ pﬁ??%‘?#&ﬂé”@&aﬂﬁd. PR cf Pt cREaEVEE, R S50
and d Py PHER28! I GoFEoHrliy bl (aF bvpBive Of the formula (3)
If the catalyst is deposited on a carxrier, the catalyst
-can be deposited in an amount of 1 to 10 weight % (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 compdnent 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—disﬁlfide
derivative of the formula (3).

25 The reaction (C) is generally'performéd in the pres-
ence of hydrogen gas under pressure. Accordingly, the
reaction is geneially'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'carrled out in a sol-

35 vent. There are no specific: llmltatlons on the Solvent

- employed, so long as the solvents do not partici?ate in



are preferred.-- The solvent is preferably enployed.in an anmount of 2 to 70
wei ght % nore preferably 5 to-50 weight % per the anmount of the

.2-nitro-2" -carboxy-di- phenylsulfide derivative of the fornula (3). 10 The_

reaction (C) is generally carried out at a tem perature of 10 to 200C,
preferably 20 to 150C. The reaction periad depends on t$8damusay L0@h

- tenperature and- hydrogen gas pressure, but generally is not [|onger than
30 hours. 15 The 2-am no-2'-carboxy-dipBenyl sul fide derivative of the

fornula (4) produced in the reaction (C) (hydrogena- tion) can be recovered .

by a conventional conbination of a washing procedure and . a. separating
procedure, stbf zsagticonbi Faamgnies of |thatsohvehtshdncdads @lipbatuie and

20 concentr a. t HH?&EE?{[ @@E&q pr&s é&&ﬁ?

obt ai ned abo%lge|£ouelr8fL§eg‘(t;l((;l%ll ,hg%% ed 1n the Snex?1 te]g)anﬂf1 ‘desi P3he
'product can Belpahff Pahubpncdg GRSt B ‘ﬁ@ﬁt}soﬁuﬁbcﬁﬁsﬂ-\hﬂﬂ% i on The
purify- ing meerplgsemanndes wlmraﬁﬁé Am@8e!, NR-Rie@thyAl

purified Th chem aI .St ure th.e -am oXYi- dlph n sulflde
deri vati “fi OpfedP E?‘X; thgﬁg@cﬁﬁr E’?@é F‘é&ﬁ@’(g{ st ep)
is dependentane pheferkredl calThst rsnﬂr\zem: ois tpxaefeﬂabﬂ.y- é’rrpd@ly@a}()d:n ¢iphenyl
30 sulfide o f ( g;g} a starting
conpound. Ex%mé‘{iﬁg‘ g?n?heo %gm no- ca’r yﬁg %gﬁ%ﬁgppf ?get‘r’gjgrl vatives
of the for mﬂ'@lght} #n- perutibe amauas: of d‘é’rl@o&ynﬂtpheayl-galrbod@ ~d--ani no- 4-

met hoxy- 2' - éﬁgﬂsawmaeyaéﬁfda%evé &E“Elﬁe“fcﬁf&:ﬂié 43)35
car boxy- di phenyl s;ﬁlf 2-.am ng- 4- phenyl - 2" - car boxy- d| phenyl sul f | de
2- am nolql acet yl c‘é%@}z}% p(I@nfiS @%&ﬁﬁ?& {yopauried out at a tem-

- perature of 10 to 200°C, preferably 20 to 150°C. The g:)
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
‘colum 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—acety1—2'—carboxy—diphenyl—

\‘ .



sul fide, and 2-am no-2'--carbpxy-4'-nmethoxy--di phenylsul- fide. Preferred
are 2-am no-2'-carboxy-di phenyl sul fi de and _ _

...2-am no-2' - car boxy-4' - met hoxy-di phenyl sulfide. In the third step of the

i nvention, the 2--anmino-2'- -5 carboxy-diphenylsul fide derivative of the"
formul a (4) -is condensed, by dehydration to prepare theJanuzen20dhi azepi ne
-derivative of the formula (5). The 'reaction of the third step can be
perfornmed. using no solvent. However, -tige reaction is preferably 10
carried out in a hydrophob| c organi.c sol vent which does not participate in
the reaction. | es of the organic solvents include aromatlc :
“hydr ocar bons Ssdcﬁi tagid eheami oyt 2 hecarhoryes ' amdthenyedd phealyaigaiit ed
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1, 3-di brormbé%r?ea“é‘ﬁé? 2 -k eRs-4 behebhexy cdéphenyll spa fride hydr ocar bons

such as thyI et ate ut a u 20 - tyrate, _e )
but yr at e% Eg’r‘%{ﬁ@- 1"%‘?%" oPfichlee” fpranda céﬂerﬂes and
1, 2-di chl orobmmzﬂ@msed B}erc‘ehyaﬂmﬁmemélprépmé&théndﬂbeh&@)t@ﬁ%ﬂ% e t'he
-,sol vent enpl %%q er, Is pre- ferred that t he
solvent is enp odgzﬁ Inan amuncfﬁ?%i%\l\@%). 25 a ratio of the weight amount
of the 2--amino- 2' rrmqtlmlpfteﬁlyﬁmntfh:dﬁid@tepamamebagpenfbﬁm voI urre
amount of thgi \ﬂg,n hﬁ% refe

range. ﬁf 4 to 'tsdl#]églt?%ag{ol on eolfL ts%tlaét Ird IR ]e_g g%ggér?% |ed out
in a Dedh- st SW&&%%%& hyehrophe -Owwemlﬁ@nﬁ Wiyl dnam (for
refluxi ng w hbtr peredlciphtenvdienhs ascad dm. tf@qﬁr@?}ésoa)f $ReAS Y

hes o imeeREBREo AL ARty o HRBI G ech 28 Eo S,
xylene, cumene, and benzene; halogenated aromatic hydro-
. carbons ‘such as chlorobenzene, 1,2-dichlorobenzene, 1,3-
15 dichlorobenzene, 1,4-dichlorcbenzene, bromcbenzene, 1,2-
dibromobenzene, 1,3-dibromobenzene, and 1,4-dibromo-
benzene; cyclic allphatlc 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 reflux;ng'w1th 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. -

such as cycl o- hemm:he:ytgimné@éioﬁn@l@yﬁl@éﬁtfaﬁ gad 3l 'aﬂia}ii]{c%-%'-%tef?



third step, so long as the tenperature is |ower than the 35 boiling point .
of the solvent enployed. Preferred is a tenperature of 100 to 200C. 9
~January 2004 . -21 The chenical structure of the dibenzothiazepine d-
erivative of the formula.(5) obtained in the third step depends on the
chenmical structure of the 2-amino-2'- carboxy-di phenyl suPiaaearg@pP4ati ve of
-the formula (4). 5 Exanpl.es of the di benzothi azepi ne derivatives of the .
for- nmula (5) include dibenzo [b, f] {241-4] thiazepin--11-one, 8-
‘et hyl - di benzo[ b, f] [1, 4]thiazepin-11- ?Be f? pPinyg]dlh benzo [?1 f] —[I,d
41 thiazepin-11-0 8- met,hoxy- di benzo t hi azepi n- one, an
2} net hoxs di ben?@e[ shemicad skructurs of fihe chibenzothéazepaner e are
di benzo [b, é&rifdcidk bl @h@p%l@nqegn%&aﬁéwxmdtﬁénéeﬂdf ]s?::%gfl]

e

" thiazepin-11 one -The dkgﬁ hi.a p|n rivative of the formula
produced in SPHEr g %: 6?% yam&90580||ng t he

. reaction m xcca[rboxg—dmphenyﬂau&fader MaJvlamee mﬁ)dﬂié ?c}SrﬁuhEa (4).

di b t rLyati.ve a iLne.p

then col  ect SAPHRLEg| SFPERECARARAE B Bebin StV Beop iorGEPR Fve of
a high puritmgla K5)fmn@h@ﬁepdnbenz@dtoﬁldﬁ.ﬂé¢m1aszxmrrb on¢$t8kllzat|on
or colum chﬁ A §BEY=63R, ??[ L yhic7§d2e er aﬁkmkﬁﬁg td %ﬂ§ m xture

al1né sol a "t hen the

d Ik I ne I On" of "an aqueo
gauggug 2 Eé gﬂiﬁ ithiﬁ2§@9§n -enepr &cmthanaglilpenze [bs fil t-ant
product . The[Iﬁ@hthiagepigamncoﬁ@rtaﬁﬂ DS i@l d&ﬁéﬂ%b[@ %L%ﬁ'@ﬂtate a

o kal | S ool AR gL Bnf o aBEBheh S aThs Eﬁa"eer%lséﬁ%l#lh%f% en-car-
bonat e, sodlmhnazmmmmalb—opetasdlEﬁmeahbmgathlxxnmbMUnf][1 4]— {:)
: thiazepin-ll-one. '
The dlbenzothlazeplne derlvatlve 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 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'aqpeous
portion is removed, in advance of_precipitating the re-
‘ sultant product. The remaining'organic portion is theﬁ .
25 cooled to precipitate a crystalline product of the di-

' benzothiazepine derivative. The aqueoué 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)). ' '



_hydroxide, . or potassium hydroxide. The alkaline conpound .30 in the

al kaline solution preferably is at a-concentration of O. 5 to 30 wei ght o.
..There.is no limtation on the anpunt of the al kaline solution, but . the

al kaline solu- tion is preferably used in an anbunt of 0.05 to 0.4 weight
part, based on one weight part of the product of 35 the PHRPURY2ER4 (i . e.
-di benzot hi azepi ne derivative of the fornula (5)) . .9 January 2004 -22-
Preferred enbodi ments of the. inventioR&bre descrlbed bel ow. 1) The

ni trobenzene derivative of the formula (1) is 2-chloronitrobenzene or-
2-brononi trobenzene. 5.2) The thiosalicylic acid derivative of the f or mu-
la (2) is thiosal iRsgferzed cmpodinentsxpfhibealinvyhicdoreint ®sdribag
first step ofpeikfyprocess for prepara- tion of di benzothiazepine derivative
s of the invention, 10 _a base such as potassium carbonate, sodium
hydroxi de, or -sodium nEihyIHEkObenzerg. derivagive of the formula (1)

2-nitro-2' -caréamqammﬁmbémﬁ@née@rvg birbitenetrbbenberml a (3) is

2-nitro- % -'car box

dip l,-, sul f]
2-nitro- carbox?)4“‘g§F¥ ?i%ﬂyf%8|§ﬁa@ dfglgﬁtﬂﬁetﬂﬁ'ﬁh@ﬂfQﬁ@ﬁrcﬁ
.the process ﬂar(2ﬂraﬁamhmps&ﬂxby&mcoabidzeplBeméehbkgthié%aﬂidylic
i hvention, dﬁlnethylfornan1de or nethanol is enployed as a reaction
sol vent . 6) In the reduction of the second step of the 20 process for

preparing a di benZdt hi depiee ferstvattep of thaeprovessi Gor. pRepeweni ckel
s enployed @3ohN®ff eRMMGIAUA DI AIUERIDAPe0 BEPUHAN Tl ks3] oY ed

as the i8|-- paS such as potassium carbonate, sodium hydrox1de
: , Or
,} ‘sodlum methylate is used. - :
' ‘ 4) The 2-nitro- 2'—carboxyndlphenylsulflde deriva-
tive of the formula (3) is 2-nitro- 2'~carboxy—d;pheny1—
. sulfide or 2- nltro 2'- carboxy-4'—methoxy—dlphenyisulflde
15 . 5) In the flrst,step of the process for preparing
- a dibenzothiazepine derivatives of the invention, N,N-
‘dlmethylformamlde or methanol is employed as a reaction
solvent. s
_ 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 théhsolu,-
~vent. : '
R " - 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 agueous ammonia solution is empioyed.
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—dlphenylsulflde deriva-
35 tive of the formula (4) is 2-amino-2'- carboxy—d;phenyl—
sulfide, 2-amino-2'- -carboxy-4'-methoxy-diphenylsulfide or



71 In the reduction of the second stép of the 25 process for preparing a

di benzot hi azepi ne derivative of the invention, ferrous sulfate-hydrate is
. enployed as the reducing agent, and aqueous amoni a sol ution is .enpl oyed
as the solvent. .8) '. he reduction of the second step of the process - 30
~for preparing a dibenzothlazeplne derivative of the in- 9danuay2084
-performed in the presence of any catalyst se- lected fromPd/'C, Pd/barium
sul fate and pl ati num oxi de, enpl oyi AR3Aet hanol or ethanol as the sol vent.
9) The 2-ami no-2'-carboxy-di phenyl sul fide deriva- 35 tlve of the fornula
(4) 'is.2-amno--2 -carboxy Bi phenyl = sul fide, ‘

2- ami no- 2'-- carpekyioxy: [51 pﬁ]eﬁy:l‘ls]lﬁhl&l%emnglllamaty 2004 -23 2

- met hoxy-di benzo f f dHH] h
"dlbenZOthIaZf ne 3) y??laiggﬁz E |st%9%e%§o ZQ| |£Ea]

t hi azepi n-11 gke Er dﬁ& ] %Qpln }-10ng| orhR apephe 5
11} In the fbe320$beﬁ][lhe]uhna@epxnyni4hmavat|ve of the fornula (1) |s

2- chl or gni trobenz o] nitrobenzene, the thiosaligylic acid
derivat %e of theﬂfor :H}I EP‘ %?Lfr?tt s ﬁ%ﬁ .fbl%?la%%e% rré' ReXetHivEsal i -
cylic acid, Qﬁethaséormu@atdiéluﬁlQ&ﬂhimﬂnnlﬂﬂdbemﬁanetoﬁozkbromo—

N, N-dinethyl nd.f,ne

car boxy- d|pheny?aﬂ%ﬂggnéder%%aF?@gﬁ%9jgﬁﬂ%fgfﬁ%vi%%§51Y%tlve of the

2-ni tro-2' - ckeEBdiBheis shilpsad isylimiadisl Dx caretdoxythiosali-

41- et hoxy- dkpneay4&eua] | €Re BAbe :Lb”?dl RS GBSPhatde the solvent

g 2: : ;gl.tg i g@:’é ‘glmﬁ’é%}fagh%igﬁy %[@%é@%@%e@ %%ftﬁS?d?ogen gas
in the presermeboky-@iphenyisulfddeadicuttvanrivd %ﬂmuf@xmﬂagl(w is
2-amno--2" 5. oAt P8XY s LRRBBYL W LhR A A AR &R 2 S ERY5 T ZealBERgYY
' 4 ' -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>d1phenylsulf1de or 2-amino- 2'—carboxy-4’—methoxy~
o dlphenylsulflde, respectively.
.20 13} 1In 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, £] [1,4] thiazepin-1i-one, respectively. _
o The invention is further descrlbed.by the following ’i)
25 non-limiting examples. -

[Example 1] S
_ In 120 wlL 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- dlmethylformamlde 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 mi of
' water and 700 ml of ethyl acetate. The aqueous portion



di phenyl sul fide, respectively. 20 13) In the third step, -

~ 2-am no--2'-carboxy-di phenyl - sulfide or .

. 2-ami no-2' --carboxy-4'-methoxy-di phenylsulfide is converted into
dlbenzo[b f1[1, 4] thiazepin-11-one or 2- nethoxy-di benzo g ' [1, 4]

t hi azepi n-11-one, tespectively. The invention is further9deruaryBed4 by t he

- following -25 non-limting exanples. [Exanple 1] In 120 nL of

N, N- di met hyl f or mam de were di ssolved -@45 g (0.60 nol.) of '
2--chl oroni trobenzene and 159.0 g 30 (1.15 nol. ) of potassium carbonate.
.To the resulting N, N-di net hyl f or mam de sol uti on was dropw se added a sol u-
tion .of 77. 1wyg(seﬁaraﬁed amdtmadeaacmdhccbgcaddunlb&Doﬂﬂ40ﬂ g of ice

N, N- di net'hyl fgr4rar T | t the stirr.e 0C for
6 hours, for car r;/glﬁﬁgnléu t%csﬁé hgcg%gbié%8£$cwg% I'ea or‘?‘%‘%{%r% g@é
added 800 nLtémMﬂvwﬁ%wsQﬁﬁredxatnrgmmetﬁmpeaaéuaeeforhenmnamnus pdﬂmeon 9

January 2004 o4 R0 @tk BhaRgLOaGLH! G ﬁ%tdt@a By POLGLT | ce

and 194 of_.conC. hy ["oric acid.” The aC| u- tiron s stirred at
" room t enper att&roé"- 186?‘{]6%916?43}8 ’%”‘%r%@‘?pptgt é@ é?yglpél i ¢ Faude¥owas
e iy eaaits aha prilemnel Myl
thi osalicyli %%rggq ?Xbﬁagé%]é'ﬁ%?ﬁ' #LE?\WF&( : 6p7 1-8.3 (m y8I—|)
13.1-13.5 (br., 1PH-NMR- [(BMSGOpKde) 12 In 120 nL of N, N—dlnethylfornan1de
S ) oY petacsl R, 878l eLaR b phenzenmane 199.0.9
. IExample 2] - -
B - In 120 wl of N,N-dimethylformamide were dissolved
94.5 g (0.60 mol.) of 2-chloronitrobenzene and 159.0.§
| (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 pr601p1tated crysta1~
line product was collected by filtration and dried to
. Obtaimr 123.0 g (0.45 mol.) of 2-nitro-2'- carboxy-dxphen—
‘25 ylsulfide as a yellow powder. The yiéld-from thiosali-
cylic acid was 90%. N |

[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 yieid
from thiosalicylic acid was 98%. -

35 R . , , .



T et

15 N, N-di net hyl f or mam de sol.uti on was dropwi se added a solu- ‘tion-of 77.1.9g -
(0.50 nmol " .)-of thiosalicylic acid in 120 nL of N, N-di nethyl formam de. The
resulting mxture was then stirfred at 70C for 6 hours, for carrying out

the reaction. The aqueous. portion was separated and nade 20 aci di c by

. addition. of 200 nL of water and 194 nL of conc. hydrocﬂH@mWﬂYQQOﬁ The
-acidic solution was stirred. at roomtenperature for one hour. The
-precipitated crystal - | i ne product wé®-collected by. filtration and dried
‘to obtain 123.0 g (0 45 nol . ) of 2-nitro-2'-carboxy-diphen .25 ylsulfide

as a yellom1§§¥%§é Tﬁi yireld fromthiosali- cylic acid was 900 [ Exanpl e

3] The- proce % anple 1 were repeated except for 30 enploying 121.2
g (0.60 nol.) of ﬁaerpmnéﬂween:ﬁnebdampl@ acevefe e trebprzgens to

rerd 1romefpiduiie, Pt 8l 46,80 B89 38 Rk RIgIosebAcyEy gIEFe aq
The proceduﬁﬂsuiflﬁxahgte ofwehdosegdaydd ceectd, - ftay oht&inylﬁ@ 93g8 ¢
(0.50 Paj.) ;@@fowag i Sl ERY.- pﬁ - AT P YR ABSALK G LT -

acid,, to ob m
2-ni tro-2' - cdakdxy- ﬂhenﬁ%ﬁ% yfypwh5nyE§@pxmﬁhy@samm¢xAx¢ca¢1@nwas

5-net hoxyt higrsgl | qybi €iag] 186 - 188% gyt i ng point: 185-187C. [Exanple 51
10 The procedures of Exanple 1_ were repeated except for enploying -

met hanol in place of N, N-di met hyl formam de, to obtain 131.3 g (0.48 nol.)
of 2-nitro- 2[ExambbsySHi phen- ylsulfide. The yield fromthiosalicylic acid

- Vas 9@%0 The procedures of Example 1. were repeated except for
- employing methanol 1n.p1ace of N,N- dlmethylformamlde, to {”)
obtain 131.3 g (0.48 mol.) of 2-nitro-2'-carboxy-diphen- -
ylsulflde The yield from.thlosallcyllc 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%.

i
. ;
R

30 [Exomple 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-nmitro-2'- carboxy—dlphenylsulflde The
'35 yield from thiosalicylic acid was 97%. ~



15 [ Exanpl e 6] The procedures of Exanple 5 were repeated except for
enploying 46.0 g (1.15 nol.) of sodi.um hydroxide in place of potassium
:.carbonate, to obtain 130.0 g.(0.47 nol.) of -

. 2-nitro-2'-carboxy-di phenyl sul fi-de. The yield fromthio- 20 .salicylic acid
was 94% [Exanple .7] The procedures of Exanple 5 were r8geatard 288¢ept -for -
.enmploying 62.1 g (1 15 nol.) of sodiumnethylate in place 25 of potassium
~ carbonate and perfornming the reaction . fg_ 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 [Exarrpl e 8] The procedures of Exanpl e'7
were repeat edBxemgite fa)y adding 3.9°¢g (0.02, mol..) of potassi umiodide to -

thereac ‘tion m xtur van of th action, to obt n 133.8 0. 49
.) of 2--nitr o%‘ ajrdg)olg(;‘r‘ chgﬁéIH?I @HE?P‘ééveTﬁ@reB? W‘nlgk( ~
th| osal i cyl i @lacisd el 8%0, I@lmmlyt2064g9261BE>8agpl (© 9]5 lmma. BAOE 2-

9 V‘i's“gega?%ﬁ n%'“%%@%fﬁg@%?ﬁoxy ASRARGSdr FHeba hed .

Exanpl e . The mxtur@ was §ﬂ:|1rm:@zﬂ &t rgeom
tenperat ure t@f@%ﬁwﬂ% %@ 5‘%&5@“&1@% 2\ 53}?

reaction m xture flltered and the filt at,e gjac centrate und%r
reduced pres LEAFHIOR RXEEre sgaspk 1§Lt61’3 ’ and the filtrate

2-am no- 2' -cmmmmephmadayldn@@:aﬁe@lé@dcpk@éba&é POV iR aducy . The

y' eld from 2-mi e st c)arolp)@/ ~HRhsnyl syl fboe S dip enylsul%e( MG de) -

| . 10 colorless powdery product. The yield from 2-nitro-2'-

S carboxy—dlphenylsulflde was 92%.

B H-NMR (DMSO-d,) =
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—nlckel
(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-pressufe 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'- carboxyudlphenylsulflde

was 91%,

[Example 11] |
In 40 ml: of conc. agqueous ammonia solution (ammonia

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

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

1. To the resulting aqueous ammonia mixture was di’opwise '

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

fate 7 hydrates in 70 mk 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-



5.0-5.9 (br, 2H), 6.5-8.1 (m 8H),-12.8-13.5 (br, 1H). 15 [Exanple 10] In 50
mL of n-butanol were suspended Raney-nickel (5C%alloy, NI content : 1 @)
~and 4.0 g (14.5 mol.) of 2 - nitro-2'-carboxy-di phenyl sul fi de. obtained in

Exampl e 1. 20 The obtai ned n-butanol suspension was stirred at 100C for 15

hours under bl owi ng hydrogen. The reaction mxture was 9ianuaredd04hnd the

- filtrate was concentrated under" reduced pressure to give 3.24 g (13.2
mrol:. ) .of 2-am no- 2'-caboxy-di phenyls2¥fide as a col orl ess-powdery prod 25
. uct. The yield from 2-nitro-2'-carboxy-di phenyl sulfide was 91% [Exanple
~11] In 40 nL of conc. geeous ammoni a_sol ution (amonia 30 concentration:
28 wt.,,) wReHatdsevand2fidtgredo. omhﬁﬂf91Qﬁate was concentrated to

2-nitro-2 - CH(f b(ﬁEYUﬂaéi}e!ﬂéhﬁebﬁ ﬂ&e@éﬁﬁ:‘é‘e%ﬂc{' tfdaeﬁéecoﬂceﬁeralee he&létl ng

‘ aqueous a xture mnse solution of 21.6 g
.} of fe@ﬁﬁ%@ ZBlmLfW?ee aresf t%‘FEtﬁrﬁeaPééumng
mi xt ure 35 V\meheepeﬂaaé@@@baﬁd@nﬁﬁﬁmmémrdxfedy@mrquagheeluneact i on.

The reaction re Was coal ed t .Qom.t em .9 Januar -27 _perature
e Ty et AR et Solf sitPnel oo i€ e cisgiols
“pressure, anﬂ}euttheThenfe&tmate waﬁeconmﬂntﬁﬁted.umderhyedacedagermmd 2

nmt of acetlc e anggyéegaggtad(grggp ogtl 6e§.0¥§#ﬁgﬁg?e5|um |

sul fate anhy | téred=to separa € the drylng agent ltrate
was concent r%maemf sulfddeces pr eeoloziless PYEREY B0duTY: 50Theol ) of

2-am no- 2' - G HPAYFrEinPheny kbl birdeadb B3t iIHA5F Aevettay wagdyst.. The
10 ' '

[Example 12] ' N
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: 150-151°C. - |

20 [Example 13] o
In a 300 mL-volume autoclave were placed 1.37 g of
PA(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 iL)

25 hydrogen gas pressure of 10 atm., for performing hydro-
genation reaction. The reaction wmixture 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 colcrless'powdery'product The
30_e yield from 2-nitro- 2'—carboxy—dlphenylsulflde 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 obtain 12.0 g (0.049 mol.)



yield from2--nitro-2'--carboxy-di phenyl sul fide was 95% 10 [ Exanple 12]
The. procedures of Exanple 10 were repeat.ed except for enploying 15.2 g

.(0:05 mol .) of 2-nitro--2' -carboxy-. 4'-net hoxy- di phenyl sul f.i de to obtain
12.7 g (0.046 nol.) 15 of 2-am no-2'-carboxy-4'-nethoxy-di phenyl sul fide as
a coI orl ess' powdery product. The yield from 2-nitro-2'-9January 2004

.car boxy-4' - met hoxy-di phenyl sul fi de was 92% Melting point: 150-151C. . 20
[Exanple 13] . In a 300 ni-volune autoclgave were placed 1.37 g.of  Pd(5 w.
% /C 13.7 g (0.05 nol. ) of 2-nitro-2' -carboxy- di phenylsulfide obt ai ned
in Exanple 1, and 95 nL of neth- anol. -The mixture was stirred at 25C for

6-hours at ac%mwnngemgasaﬂnexyadéphénﬂzﬁls&ﬂmdé OFWWédeQEMrQL .
genation rea H&é% fllter and the filtrate -
" was concentrg%e under %J@%Dess Téﬁlﬂgeoﬁ'?g’lr? . 7 g.(0.048.nol".) of

2-am no-2' - car boxy- di phenyl sulfide as a colorless powdery product. The 30

yield from 2-%@1@ rboxy di phenyl sul fi de was 950-.. = Melting point:
150 151C._ [ Exanpl €_14] ocedures of Exanpl e 13 were repeat ed . except
*35 for changing t r@%%?@ e2nperBxarelanddpeered repeatsoC exgabtd hour s,

'-r2espect i \2/el y,fd‘liolﬂﬁg@. A kP D, @1( @E_?_P@PB wt 9% ﬂ?&q%ﬁe%o%nt@lto-f 52.9
£-am no- QxY-:dl phen
'nitro-2' -ca d>€§) IPQT%F?/ # ijngva% %’8 %x‘é{ﬁp% CISFOSOh#@Ueréee%ures
of Exanpl e 14 viér. @4r9emezélt.e9d el c2pamifor2 u%cérbong—al@hegyafsdi%.@e :
-/ A wat erpeoRtenty - ﬂ%n? 2-nitro- 2'—carboxy—dlphenylsu1f1de was
10 97%.

{Example 16]
. The procedures of Example 14 were repeated except
for changing the amount of methanol and the reaction
15 period into 50 wl 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 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 Z-nitro-2'- carboxy*dlphenylsulflde was 91%.

25 7
[Example 18]

The procedures of Example 14 were repeated except

for replacing methanol w1th.ethanol, to obtain 11.2 g
(0.046 wol.) of 2-amino-2!'-carboxy-diphenylsulfide. The

30 yield from 2—nitro—2i-ca:boxy—diphenyisuifide was 92%.

[Example 19] - ,
The procedures of Example 14 were repeated except
for utilizing 640 mg of platinum oxide (PtO,) 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-



w.-.) in place of 1.37 g of' Pd (5 w. % /C to obtain 11.9 g (0.049
nol.) of 2-amno-2' -carboxy-diphenylsulfide.. The yield from

2-nitro-2'-carboxy-di phenyl sul fide was 10 970. [ Exanpl e 16] The procedures .

of . Exanple 14 were repeated except for changing the anount of nethanol -

and the reaction 15 period into 50 nk and 6 hours, to oBtanuary 2004 g (0 049
.) of 2-am no-2'-carboxy-4phenyl sul fide. ‘The yleld from

‘2--n|tro 2' -car boxy-di phenyl sul fi de wa8997% . [Exanple 17] 20 The

. procedures of Exanple 14 were repeated except for changing the amunt of
met hanol and: the r actlo XErerlo into 180 nl and 6 hours, to obtain 11.2 g

(0. 046 - nol .J2B¥0223 5?5@%?1 & W3 ¢88% The yleld from

2-nitro-2' -carboxy dlphenyl sul fide.was 91% 25 [Exanple '18] The

" procedures o hf wer e repeated except for replacing met hanol

- W th. ethanol ? 11.2 ¢ 046. nol .) of 2-am no-2'

-carboxy d|phenlethpﬂecedhee%Oci‘émmmplﬂn14 were repeated excep t

2-ni t - f | f
a0 G4 o HHRIOPIREY 18D BRI ML L SR 3T 9%% ¥ de
(PtQ2) in platend oxzedatpev:ngleu pgde btevingd Im. @c@rqp e 844tbool .) of
2-am no- 2' Qﬂﬁﬁ@ﬁﬁ ﬂzpbe yk@UbhedﬁoiT € off & kRN 2t ¥ 42004 -29

nitro-2"-ca e ul f 8a. [ Exampl e 20] The p ocedures of
Exanpl e 14 W£¥ g#%%@xr@épéﬁeaﬁ ﬁ¥i49‘ ﬂﬁL%ﬂﬁHﬁkiSEQQ@ %ﬂﬂDBIQUQ Y of .
'2-nitro-2' - cedtioayy-4 ' ~dimethoxy-diphenylsulfide was 92%.

In 300 mL -of toluene was dissolved 24 5g (0.10
mol.) of 2- —amino- 2'—cafboxy—dlphenylsulflde 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 dibenzolb, f]-
[1,4]thiazepin-1l-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-dg): & .
7.05-7.80 (m, 8H), 10.7 (s, 1H)

25 [Example 22]

In 300 mk of toluene was dlssoived 24.5 g (0.10
mol.) of 2- ~amino- 2'-carboxy-diphenylsulfide. The result-
1ng toluene solution was refluxed in a Dean-Stark: appara-
‘tus for 20 hours w1th azeotrqplc dehydratlon 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-1l-one in the form of colorless needles.

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

[Example 21] | A | | {t)
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4' - met hoxy--di phenyl sul fi de obtained in Exanple 4, to obtain 12.7 g (0.046
mol .) of 2-am no-2'-carboxy-4'-- dinethoxy-di phenylsulfide. The yield from
-.2-nitro-2'-. carboxy-4'-di net hoxy-di phenyl sul fi de was 920. 10 [ Exanple 21]
In 300 -nL of toluene was dissolved 24.5 g (0.10 nol.) of .

2- anmi no- 2' - car boxy- di phenyl sul fide. The result- ing tol u@densay@fPén was
-refluxed for 20 hours for per- 15 forming the-reaction. The reaction ,
m xture was cooled to - roomtenperat@pe, and the precipitated crystalline
prod- uct was collected by filtration. The collected product was dried to
obtain. 15.7 g (0.069 nol.) of dibenzo[b,f]- [1, 4] thiazepin-11-one in the
form of . col offbesmieetBles: 20 The yield from B

“2-anmino-2' -carb | Rheny; | 0 i int: 259--260C.
TH - NVR (DVEQ dg;w;:m% 7 oé%%é?‘r?nf , Is! 32(%&%4)%5%%{%%?&?%@%] In
300 nL of tof¢ghEMEEOWInG srvkene A% gheoreactaon podvent and 15 hours

2-ani no- 2' - caidh ke dickiaindis Wdi-led, THe s8E4EH 2bNg. 1ol erg &S Qldit Ion, pas
refluxeddn 2%&Fan-%3?35 égp%k -, tus for_ 20 hours %ipﬁ(gig§¥fopld) bt
dehydr at Pon F3PHHS & y 4 H%‘_-}a?‘%ePJe%ﬂ-lbﬁf.leTHE togcfiosm @ik anlomas
cool ed to rodestemeedias.e, T yieldreconi L abiner st abhipgpr od- uct was
col | ect ed. bydﬁkéﬁgsh%ﬁiyfiggaqggl 4 ed product was.dried to”. obtain 18.2
. g (0.080 nol~) ™© rbenzo [b,=f]" =" [1,4]thiazepin-11-one in the form of
colorless needles. .35 The yield from 2-am no-2'-carboxy-di phenyl sul fide
was.. = 8 Oa. [Exdapiar £43004 -30 [Exanple 23] | ' '
.10 - The procedures of Example 22 were repeated éxdept
for employing'cumene as the reaction solvent and 10 hours
"as the réaction'period, to obtain 22.3 g (0.098 wmol.) of
dibenzo [b, £] {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] o : :
In 300 mL of xylene was dissolved 24.5 g (0.10 mol.)
- of 2-amino-2'-carboxy-diphenylsulfide obtained in EXamplé
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 24O L 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 dibenzolb, f] [1,4] thiazepin-11-one -
inv the form of colorless meedles. 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 aqueous saturated sodidim hydro-
‘gen carbonate solution, to obtain 21.1 g (0.093 mol.) of |



"The procedures of Exanple 22 were repeated except for enploying xylene as .

~ the reaction solvent and 15 hours as the reaction period, to obtain 22.3 g

(0.098 nol.) of dibenzo [b, f] [1, 4] thiaiepin 11-one in the form of

color- less needles.. The yield from-2-am no-2' -carboxy- diphenyl sul fide

was 980: [Exanple 24] 10 The. procedures of Exanple 22 wePdaneang2004 except
- for enploying cumene as the reaction-solvent and 10 hours as the reaction
period, to obtain 22.3 g (0.098 nol .)-3k- di benzo [b, f] [1, 4]

t hi azepin-11-one in the formof color- |ess needles.. The yield from

2- ani no- 2' - caj.box henyl syl fide was 980. [Exanple 25] In 300 ni of
xyl ene was dﬁ@%‘éh?g g {@%@Z%’En)‘llopne 3[11 thrrep form]of color-
2--am no-2' b@g@cmeﬂl@benymel i 82 oIt ed anfi XMl @arBGxfd.  The
'resultlng x&lé%? 01_ %g was: re% uxed i n.a Dean-Stark apparatus for 15
hours with az ‘?%6 1‘19 P&t 7311 *f or perform ng the reaction. The
reaction mx- ture vvas cool ed to 75C.. The cool ed ‘reacti on m xture was

stirred g %‘a@ nut es after addition of 24Q mL of 25 an aqueous
sat ur at ed sodi um %r ogen carbonate solution. The precipitated crystalline

product was then 'E%@II@E@@@ upe of| Exanpde - 25haeys |zap@t¢rﬂm«:epma§omu ed
to obtain ?ek@@ﬂgo(%naﬁé asoieQbESBﬁosbﬁve‘Ht %&% tzﬁtg §Phg- 11-one

in ~the_ .formof, colorle . nheed . rom
ami no- 2' - carRGE P A |?Pd€bﬁa§n9§6 0[ Exa(r@plo@?z@}olrh)e of Ribenee—of

_Exgrrpl e ZSrV\E:’ﬂ,G‘:']F Ep,e@helldifz@pﬂﬁ 119611@”‘&%10&‘.#@&&% B£ @o%k%g%%elN

sodi umy| ol ution ace.o eou ura i_um

“hydro ge%yn ca97 gate I}G{'ﬂ)ﬁ fF‘am % _r2 a% S'CfPé?th %fs’éfgaﬂﬁary _
2004~ 97%. -

[Exanple 28]
A - The procedures-of Eb:axrple 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-1l-one in the form of colorless needles. The
yield from 2-amino-4-methoxy-2' —~carboxy—d1phenylsulf1de
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 derivetive of the present
invention, which comprises the steps of 'react:i_ng' a nitro-

| benzene derivative with a thiosalicylic acid derivative

30 to produce a 2-nitro-2°' carboxy~dipheﬁylsu1fide deriva-

- tive, reducing the product to produce a 2- -amino-2' -
carboxy-diphenylsulfide derlvatlve, and subj ect:mg the
product to dehydration-condensation reaction.



-31-di benzo [b, f] [1,4] thiazepin--11-one in the formof color- |ess

needl es. The yleld from 2-am no-2' - carboxy- di phenyl sul fide was 930. 5

.. [ Exanmpl e 27] The procedure of Exanple 25 were repeated except for
enploylng cunmene as reaction solvent and 10 hours as reaction period
to-obtain 22,.0 g (0.097 nol.) of dibenzo- [b,” f] [1, 4] 2vAnuaggPPd 11-one
-in the formof colorless nee 10. dies._Jpe yield from
2-am no-2' - car boxy-di phenyl sul fide: 970. [Exanple 28] The procedures of
Exanpl e 23 were repeated-except 15 for enploying 27.5 g (0.10 nol.) of.
2-anino-2'=cwnﬂgxys &1 anehoxy-.di phenyl sul fi de obtained in Exanple 12,. to
ob- tain 23.6 g (0 092 nol.) of 2-nethoxy-di benzo[b,f]'[1,4]- o
thi.azepin-11-one in the formof colorless needles. The. yield from -
gzgnggc4 met hgxyizl fﬁr b@b@spmmﬁamg(hmb@ﬁﬁoﬁmtmepin&ol nt:

naustria at a I ne derivative

represented ?r%ﬁﬁ 1?8r#§|ghFSFkgﬂgmgfgbgﬁﬂéﬁﬁgi ﬁgfhternediale conpound
for 25 ®Breparing pharmaceuticals can be a5|%y produced at high yield with
easy procedures according to theRjrocess for R%reparing a di benzot hi azepi ne
derivative of the'present- invent onHl h ¢onprises the steps of reacting

a-nitro- benzene derivative g# 1l ~Rlci d derivative 30 to
produce a 2-nitro-2 - car boxy-dip

‘ eriva- tive, reducing the
product to produce as 2 anlno-- '-genylsulflde derivative,

and subjecting the product tB_deh ogation-fohd* sation reaction. 9 January
2004 - 320 ) R R (53

‘in which each of R!, R?, R}, R*, R5, 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 belng

optionally substituted,

which comprises the steps of:

| reacting a nitrobenzene derivative of the follow1ng

formula (1):

N

) -. ).

20

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): _ '
' ~ COgH
HS - R

35 . -. - RS , o -
(2)



WHAT IS CLAIMEDIS : 1. A process for preparing a di benzot hi azepi ne
of the followng fornmula (5 10 (5) in which each of Rl, R2, R3

derivative
R4, R5, R6.
al kyl group
‘aryl oxygrou

» substi'tuted,

‘derivative
R2, R3 and

hal ogen at ofn whiildh @ddh eRIRGY RS REiandeR} s iehefmedmifgl bewing 30

formula:(2)
R8 has the

" 2-nitro-2' a:ark:mtmm phéhyi:duté-rmé—d@rbOHYrdeph@ﬁyﬂw]ffdldﬂ)\ﬂ@i@l%fﬁma

(3) :.(3)
meani ng . as
2-nitrob2' -

10

R . and Re indepen- dently represents a hydrogen atom an

,.an al koxy group, an al kyl carbonyl group, an-aryl %Qoup, an 15‘

p, -or an aryl carbonyl group, ‘each.group bei ng 9 Jgptary
~which conprises the stegg-of: reacting a nitrobenzene

of the following formula (1) : 20 25 (1 ) in which each df'R;,

R4 has the nmeaning as described above, and X represents a

35 ﬂ nuary 2004 -33 5 10 in which each of R5, R6, R7 and
r‘?@ﬁﬂ%eéﬁ 5% i bed above, to obtain a .

i :ﬁmEg R4 R5, R6; R7 and R8 has the
5%scrf%eéfﬁbove reducl ng t obtalned .

car boxy- di phenyl - CO,H
mﬁjﬁ

(3)

in which each of R*, R?, R?, R‘*,' R%, R%, R7” and R® has the

- meaning as described above;

15

reducing the obtained 2-nitro-2'-carboxy- diphenyl-

. sulfide derlvatlve, to obtain a 2-amino-2'-carboxy-

'dlphenylsulflde derivative of the follow1ng formula (4):

20

25

30

35

(4)
in which each of R}, R?, R’, R%, R°, R°, R”'and R® has the
meaning as described above;
and : S
subjecting the obtained 2-amino-2'-carboxy-diphenyl-
sulfide derivative to dehydration-condensation reaction.

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
formula (2) is performed in an organic solvent in the
presence of a base

<)



15. sulfide derivative,-to'" obtain a 2-am.no-2'.--carboxy di phenyl sul fide
derivative of the following formula (4): NH2 902H 20 (4) 25 in' which each
.of .Rl, R2, R3, R4, R5, R6, R7' and R8 has the neaning as described above;
and subjecting t he obt ai ned 2--anino-2'-carboxy--diphen¥ - sulfide
derivative to dehydration--condensation reaction. 30 2. 9J¥hgarp2B@éss for
-the preparation of the dibenzo- thiazeggne derivative as .defined in claim
1, wherein the . reaction between the nitrobenzene derivative of the for-
mula (1) and the thiosalicylic acid.derivati've of the 35 fornmula (2)-
performed in an oggani Qheopzemesswﬁdaetrm qs:easmr@tlenbasetha dibemmoy— 2004 -

-34- 3. The ocess .for .the aratlo f the.dib e
dori v v, aEhasgRRind detiyBiiR B Mkingd i SERER L ALERIAS the
" 2-nitro-2' -cnedunyldnpbényh@uQﬁmmtnhr2Wﬂc&nb@xyﬂdlpheansuﬁfade3ﬁers

f d
Consisting oF VRSAY: BrcEEE, toriudalh s%ﬁ%%#‘?ﬁa%%%ﬂlﬁﬁﬁ? B85 -

| adi um cbnpoghdaanempopng: selectedh dnan the greowe oeessiskingnet
preparation pinbhenqi-R@NZ0on %%xtxfaua;zearalrte 11/@&1131& a%lé@ihﬂﬁd Ahpghai m 1,
wherein the deh drati on- condensat | reactlon of am no- 2

car boxy- d|phéﬁ@ﬂ@@lFPH@CHEﬁI@EFiﬁb_ Q¥ﬂgmcﬁ9ﬁﬂ@¥u@a) is .performed in an
organi c solvent. .15 5, A process for preparing a dibenzothi azepi ne
derivative of the fo"%ﬁbn%f%%ggg FdP)ene preparation of the dibenzo-
10 thiazepine derivative as defiried in claim 1, wherein the
' dehydration-condensation reaction of the 2-amino- ~21-
fcarboxy—dlphenylsulflde derivative of the formula (4) is

,performed in an organic solvent.

15 5. A process for preparing a dibenzothiazepine
derivative of the following formula (S):

20

(§)
in which each of R}, R?, R*, 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—dlphenylsulflde der1v~
' ative of the following formula (3):

35




.20 (5) in which each of Rl, R2, R3, R4; R5, R6, R7 and R8 indepen- 25"
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 an aryl carbonyl
group, each group being optionally substituted, which conprises the steps
~ of:" 30 reducing a 2-nitro-2'-carboxy-di phenyl sul.fide.der PWanuayi20@84of the
following formula (3): 35 9 January 2884 -35 5 10 in which each of Rl, R2,
R?, "R4, R5, R6, R and R8 has the neaning as described above, to obtain a
~2-am no--2'-carboxy-di phenyl sulfide derivative of the follow ng formula
(4) = NH2 - i9D2idH)each Vi G&F eaeh B, R:, RS, RS, B4 akb RRbasRthed RS

has the .neaning as descrihed ab . 1-5 and subj ecting the obtained
-2-anino-2'-3§ﬁﬁﬁkﬂ-§ﬁ[ﬁ%ﬁﬁﬁfﬁgéé%¥$v% derivative to. . . R
" dehydr at i on-tepmishzsin is2 raninded! -Garbosypdipbenylsnlfisle dgmratbve of
the di benzo- 6,20 t 'fﬁg&ﬁﬂf ﬂ&@%y i as defined in claim5, wherein the
reduction ofﬁfﬁé“3£§§ ro-27=car oxgédxgkénylsulfide de- rivative of the
formula5(3) 'is -perforned in. the presence of a conpound sel ected from

the group consisting of Raney . NiH“zkeI , a fercoud salt, pall adi um
pl atinum a pal 25 Iadiun1%gppou d“andga’ pl at nunh@onpound._

' (4)

in which each of R}, R?, R*, R%, R, 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 reactiom.

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-pickel, 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—condehsation 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 . . . . .



- 7. The process -for 'the preparation of: the di benzo- thiazepi ne derivative
as defined in claim5, wherein the dehydration-condensation reaction of
‘athe 2-amno-2' 30 car boxy-di phenyl sul fide derivative of the formula (4) is’
performed in an organic sol vent. 8 A 2-nitro- 2'-carb0xy di- | sul fide
derivative of the fornula" (3). 35 9 January 2004 .- 36.9 5#%% B8P each of
*R1, R2, R3, R4, R5, R6, R7 and RB i ndeggr- 10 .dently represents a hydrogen
-atom an al Kyl group, an al koxy group, an alkyl carbonyl- group,. an. aryl "’
_group, an aryloxy group, or an aryl carbonyl group, each group being
-optionally substituted. -36a 9 January 2004 .9 The process of claim1,
wherein the step, of reacting a nlqupenzene d tyﬁtlve of formula (1) with
a thiosalicyclic acid derlvatgve of forn@Ia (2‘ s conducted in a sol vent
sel ected fromthe group consi : e_R&fol vent s, al i phatic
al cohol s, ‘ketones, and nitrites. for preparing a
2-nitro- 2'-carboxy di phenyl - ok the follow ng formul a
(3): (3)2 in which each of R}~ Re, "R7, and R8 i ndependent |y
represents a hydrogen atom an alRYl group, agsal koxy group, an '
al kyl carbonyl group, an aryl group, an(éryloxy group, or an arylcarbonyl
group, each group being optionally substituted, which conprises the step
of reacting a nitrobenzene derivative of the follomnng formula (1): (1)

whi ch each obRniBh fln YHIRE, RE> N1° ORISR 10 BRSO LHARRGRROVS

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 -
optlonally substltuted




and X represents a hallogen atom wth a thiosalicylic acid derivative of

the following fornmula (2): (2) In which each of W RS, Re, R7, and Re has

t he sane meani ng as above. 11:. The rmgkghod of claim 10, wherein the

reaction step is conducted in a sol vent sel ected from tg ﬁr ou%‘oﬁgnm sting

of water, am de solvents, aI| hat ho S& t n’ "gae 36b
t

?eéﬁﬂfagg gt gfb%:zop Pg't;w i° 95&%‘?'% onduct ed in

t he pr ﬁg nd, platinum
or aplglﬂu 08 Is, ?3 of cIa|m5 wherein the step of -
subjecting the 2-am no-2'-car boxy d| phenyl'sul fi de derivative to

- dehydr ati on- condensat i on reactl on for obtaining a' dienzothiaz.opine
derivative Is con ucted in qcé&grgogl C. s%(vg;rt? ‘and by azeotropic
distillgps %Y; 'ﬁft rEppring 8 2enitrergeashptdiBhenvkt hyl )] - 1-
pi per azl ny&cﬁ%ﬁ ﬂf@?&ﬂ AN FATMIBHpr i ses the steps of. reacting

2-chl oroni trobenzene with thiosaglicylic acid to. obtaln 2 nltre 2' -

car boxy. - di phenyl sul fi de; reduc the obt ai _
2-ni tro-2'-carboxy-di phongisuf fkde -_S 2 agéno 2' -
car boxy- di phenyl sul fide; subj. g the of s

2-am no-2' - car boxy-di phenyl s @ to dehy on- condensation reaction to

obtain di benzo[ b, f[ 1, 4]thiRéep-_1 ingS T et g7 t he' obt ai ned

di benzo[ b, f][1, 4] thi azepi n-11-ohe with phospghorus oxychloride to obtain

11-chl orodi benzo[ bf] [ 1, 4] thi aze%l ne; reacti ﬁ’g t he obt ai ned

11-t hl or odi benzo[ b,f][1, 4] thiazepi ne wi th p| per aaijne to obtain o

11-pip hbfzepRpe gd-(IV Y ndr he obt ai ned
%Wiﬁy{s Z @B N8 ZADRB & 11 de Eﬁy fean Hoxvethanol . 15

11- pi p%azadas SD SR A b bhaf?n
Th Efg H
2- ghrgmﬁ,@aenzene W't % |osa |c Clg % §$ﬁ Jlonally sol vent

- selected from

which comprises the step of reacting a nitrobenzene dérivatl\;e_ of the following
formula (1):

(1)

in'which each of R, R?, R, and R* has the same meaning as described above,
and X represents a halogen atom, o
-with a thiosalicylic acid derivative of the following formiula (2):

COzH

(2)

in which €ach of RY, R%, R®, R7, and R® has the same meaning as above.

11 The method of claim 10, wherein the reaction step is
conducted in a so!vent selected from the group consisting of water, amide solvents,
aliphatic alcohols, ketones, and nitriles.



t he group. consisting of water, am de solvents, aliphatic al cohols,

ketones, and nitriles. 46 The process of claim 14 or 15, wherein the step
of reducing 'the obtained 2-nitro-2'-carboxy-di phenyl sulfide is conducted
in the pres- ence of a Raney-nickel ;_3gll adium a pall adi um con‘gound
platinum -or a platinum conpound. 17: The process of angnéane2894 cl ai ns
14- 16, ‘wherein th@: step ofhephjcess bingaitrhs, vikéraintRé step of reducing the

2= am no-2nitre@-barbyxyidiphemgé diidel desioative 1§ coxicéd the PREEENRE JFiaON.~ reaction
~i's conduianey-nickel paliatiiurhalpattaciuoh compoand] prtinade oF BQRathunflbehmi | | ation. . 18
A procedoufdr 11- 4-(2-(2-hydroxyethoxy)ethyl)]-1-
plpera2|nyldlbenzothlazeplne whi ch conprises the step's of reducing
2-nitro2' -carboxyt3dj pheny| Eitg piodess of clitre$, witkreinithe s@p- afaiubjsling

di pheny|ﬂ3€nBfar@!ee-zkmpw-d-p@wlwlﬂdbmrmd«ﬂemnhmeeon»cmdmsahuﬁ phenyl sul fi de
to dehy aemeﬁor ehiritiegsudienzothiszapineodervatiobisadonducted in a hydrophobic

di benzoPB"f-‘Himhﬂ’! Areptepladigillaioe; reacting the obtained

di benzo[ b, f][ 1, 4] thi azepi n-11-one Wth, phosphorus oxychioride to obtain
|1 -chl orodi benzo[b,f][1, 4]thi azepi ne; reacting the obtained

11-chl orodi benzo[b, f][I, 4] t hi.azepi ne with piperazine to obtain

11- pi per azi nyl - difgenzot hi 3% QRdcass f@rﬂw[at(g.\(g_hy%qyétﬁaﬁ)émgi -{-he obt ai ned
11- pi pe?wﬁ yidbSRRuRApRESMIBE colfiplisedlthy Stapstof 2- chl oroet hoxyet hanol .
-36¢ -9 anuaféécﬁ:@é-omb%nf% ih aRE SNt Slioddliayid skl tovmﬂanﬁlznn’trbfz'-st ep of _
r educi n@am&yﬂmhﬁ@ﬂﬁ& ni tro-2-carboxy-di phenyl sulfide is conducted in the
presence of -gdublngitie BbkRY. 2-Mabl288arbtXky-aipRétyisfidento bia Raminpk2t | num  or,
-a pl ati ggborpdipheaydalfide?0 .. The process of claim 18 or 19, wherein the
step ‘of subgtgédting théobRiieai adind-2hiboxy- diphahylRafde thi gdtaaydtiont f i de to
dehydr acbadersatisiereacian toobiamadibdnaofy,f[1 dfthidgeiind 1ionep hydr ophobi ¢ sol vent
and by azeot reapiiny thesdbiththed i dibenzafh,fi[1 Ajthiaeemsd 1fone with phosphorus
11- [ 4- ( Dxycidridarto obtdith dXschiirddibdnzolb:f(p4pRiaaeping:| di benzot hi azepi ne whi ch-
conpri ses t heastirgptheasbtained 11-chlorodibenzolb,f]{1,4]thiazepine with piperazine to
obtain 11-piperazinyl-dibenzothiazepine derivative; ard
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 conslsting of water, amide solvents, aliphafic alcohula, ketones, and
nitriles. .

46 . . The process of claim 14 or 15, wherein the step of
_mduclng the obtained 2-nlb'o-2‘-carbaxy-dlphenylsulﬁde is conducted in the pres-
ence of a Raney—mckel palladium, a palladium compound, platinum, or a platinum
compound. -

17 The process of any one of claims 14-16, wherein the
step of subjechng the oblained 2-amino-2'-carboxy-diphenylsuffide to dehydration-
condensation reactlon is conducted in a hydrophebic solvent and by azeotropic
d‘shllatmn

.18 A process for 1 1—[4-(2-(2-hydroxyethoxy}ethyl)]—1-
: plperazmyldlbenzoﬂtiazepme which comprises the steps of:
reducing 2-nltro-2‘—carboxy—duphenylsulﬁde to obtain 2-amino-2'-carboxy-
diphenylsulfide;
subjecting the obtained 2-amino-2"-carboxy-diphenyisuffide to dehydration-
‘condensation reaction to obtain dibenzo{b,fI[1,41thiazepin-11-one;
_ reacling the obtained dibenzo[b,f){1,4]thiazepin-11-one with phosphorus
oxychlaride to obtain 11-chioradibenzo[b,fJ[1,4]thiazepine;
reacting the-obtained 11-chiorodibenzo[b,f]{1 yAJthiazepine with piperazine fo
obtain 11-piperazinyi-dibenzothiazepine derivative; and
. ‘reacting the obtained 11-piperazinyl-dibenzothiazepine derivative with 2-
chloroéthoxyethanol.
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obtai n 11-chl orodi benzo[b, f][1; 4)thi az¥irne; reacting the obt ai ned
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11- pi per azi nyl - zot h| azepi ne der| vaé IV v‘eand reactl n (9"[fl de obt ai ned
11- pi pe ‘ﬁ’ﬂ%yet hanol . 22
Theppfowm %ﬁ %{Rﬂ;@m REFSONER OFR o ned

2-ami a okg nayPg f‘ﬁ“blgf"f'ﬁo ? IBEMoPL R HRIDHELEI®H  reaction is

conduct g [ n a hydrophob| c solvent: and by azeot rop| c distillation.
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derivative tadtiig) o{bﬁ]?‘f kﬁﬂaie%?r?tl‘l-%ﬂe with phosphorus
oxychlonde to obtam 11-chlorodnbenzo[b,t][1 Althiazepine;
reacting the obtained 1 1-chlorodibenzofb,fI{1,4]thiazepine with piperazine to
obtain 11-piperazinyl-dibenzothiazepine derivative; and

reacting the obtained 11~p|perazmyl dsbenzoth:azepme derivative with 2-
mloroetlaoxyeﬁlanol

: 225 The pracess of claim 21, wherein the step of subjechng
the obtalned 2-ammo—2‘-carboxy-d|phenyisutﬁde to dehydratlon—oondensahon
-reachon Is conducted ina hydrophobnc solvent and by azeotmp:c dlshllation
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