. SPECI FI CATI ON CONDENSED THI OPHENE COMPOUNDS AND PHARMACEUTI CAL USE THEREOF
Techni cal Field The present invention relates to condensed thiophene
conpounds useful 5 for the treatnent of schizophrenia, Al zheiner's disease,
mani c-depressive illness and the |ike, pharmaceutical use thereof and a
synthetic internediate thereof. Background Art Schizophrenia is a nental

i 11 ness having a high incidence gﬁw the entire population. In -
nost cases, conval escence is inf ents and 1_0 t hei r famlies
ar e f or ce¢ONDENSED 'THIOPHENE COMPOUNDS AND SHARMACEBUTICAD USE THEREOF! O

avoid this, many studi es have been done as to the etiol ogy of
schi zophreni a, devel opment of therResbaical Figldgs t hereof and the |ike. The.

first hypothesi roposed on.the etiolo f sghizophreni a was an excess
dopan ne’ nypor i BRRERE yeationireBng it fndenst iR s ttitadS vBEETT
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schi zophread thei liled, pharpeceutioa wserthieoeof anal alsynthetic interdwdiatedthereof.

hal | uci nati on and the |i ke, negative_ synptons nainly show ng soci al

wi t hdrawal , enotional torpor and , cognition function disorder 20
such as def ect 1}zmﬁ,- I At S A ih&Rehd B I ke.
A so- called t?ﬁlﬁca ant | 62;% (%altéc1 agent C‘Jéir% érllﬁgg]%n mf"#g{?l on gf%%ﬁ
dopami ne the estire populatiomp a la mostlcases,fconvalescemcepisinferior asydhpatiersts lzmid

i nef f ective, ggai_nst negative sypptons and.recognition function dj sorders.
when ¥t 1BFE ma!msqgwgmiites%ﬂgﬁma@set, HRAGTLEVET Alog Peragkoldimect s

(e.g.. d ] N . : >
I nevi tablyl’?t%;azl%@gaﬁby .'Yzétggfo%ﬁn&%eée&ggg% o?%ﬁﬁ%??@@%@?u on. iiﬁeglga’

di ffi cul tdevslopnugeif thetapeuticarugb ¢hereoandrthetikef anti psychotic agent
based solely on_a so-called excess dgpam ne hypothesjis. |n.an attenpt to
sol ve the abové’h%ﬁﬁstg‘ﬁﬁﬁﬂ’ﬁrstﬁﬂ’%?e‘&ﬁpi% (pfscinzopi'lremawasan

excess dopamine hypothesis. Based on this hypothesis, various compounds

15 “having a dopamine receptor inhibitory action have been developed as
antipsychotic agents and achieved certain therapeutic effects.

The conditions of schizophrenia include positive symptoms mainly
showing delusion, hallucination and the like, negative symptoms mainly showing
social withdrawal, emotional torpor and the like, recognition function disorder

20 such as defects of memory, learning disability and the like, and the like. A so-
called typical antipsychotic agent centering on inhibition of dopamine receptor is
comparatively effective on positive symptoms but ineffective against negative
symptoms and recbgniﬁon function disorders. When a typical antipsychotic
agent is used, extrapyramidal side effects (e.g., dystonia, akathisia, delayed

25 dyskinesia and the like) are inevitably caused by the dopamine receptor inhibitory
action. These difficulties suggest a limit on the development of antipsychotic
agent based solely on a so-called excess dopamine hypothesis.

In an attempt to solve the above-mentioned problems, antipsychotic
agents, namely, serotonin-dopamine antagonist (SDA), having a serotonin receptor

30 inhibitory action as a main action, have been studied and developed instead of
dopamine receptor inhibitory action. Representative antipsychotic agents of SDA
include risperidone, Seroquel and the like. However, the problems of poor

effectiveness against negative symptoms and recognition function disorder or
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-agents, nanely, serotonin-dopam ne antagoni st (SDA), having a -serotonin
receptor 30 inhibitory action as a nmain action, have been studi ed and
devel oped i nstead of dopani ne receptor inhibitory action. Representative
‘anti psychotic agents of SDA include risperidone, Seroquel and the Iike.
However, the problens of poor effectiveness against negative synptons and

recogniti . l1a Qede tr am dal side effecis have. not
been entiFel }%ve*@%ir%ﬂ A ‘r"‘iscrg#i’e}bq}rwg e@f%ﬁvﬁi“ .'P?[ , cglggfog%gi{gtj .
One of t hPsyehiatipdb¢, 828q1984)s of schizophrenia that have overtaken the
excess dopam ne hypot hesi s and the serotoni n/dopanine hypothesis is a 5

functional depr@58iohtheetigiogicdmmotheses of schizophpenindbat hpve ovettaken tl?]e
Ne ' . 9 . Thi t hesi o ted by t
Fact ot heGREsy dopafibe Rvpbihesisady B Stbtonty oBaisr rpbiiesnme” |

(N-net By | fubkctisRal &éﬁre%ioﬁ)qﬂ@&%i@racid‘ﬁéﬁ%mééisw&iiﬂrl@elil‘asiil-!ﬂg? t hat

are simlar to schizophrenia with positive s ons negative sy ons

[ Aner i canl3,02fhHI99)). PSis hypethesis hasbeer s8ported &y, thelfacts thds(1) 1301
1991)], .eh f ' hr enj i ent | _
Foact] vl (ORSRIEHERETPCT e & of by of NMDR T Bietusb mpestieania), 77

(1991)], f&@ﬁ%ﬂﬁ&@h&@%iﬁ&@ﬁ@&?ﬂﬁ@ %ﬁﬁhaiﬁgé%%c acid

nervous system shows conpensatory 1 ncr e Sclence 924)],

(4) NVDA wibgesifivesgomptonss andategativg symiptemsiAmerioanajournad of Psyuh 1;115?2 |
U 1 281 S, i Hovely i ol T (Lo, (5 Sasenral carteee Sbmamtrene
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bevehi at y . .
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their ef flaitersd@ds §74d90AY; (3p tise himmbenyofNMDA receptors also prgeht iretlgy npt ons
of

—p=~

glutamic acid nervous system shows compensatory increase [Life Science 55,
1683 (1994)], (4) NMDA receptor agonists, such as glycine, D-cycloserine and the
15 like, are effective for ameliorating the negative symptoms of schizophrenia [British
Journal of Psychiatry 169, 610 (1996), American Journal of Psychiatry 152, 1213
(1995), ibid. 151, 1234 (1994)], and the like.
Clozapine and olanzapine are atypical antipsychotic agents characterized
by their effectiveness against'positive symptoms as well as negative symptoms of
20  schizophrenia [Psychopharmacology 63, 51 (1992), Neuropsychopharmacology 14,
111 (1996)). These atypical antipsychotic agents suppress abnormial behaviors
induced in test animals [Psychopharmacology 120, 67 (1995), ibid,129, 79 (1997),
Pharmacology, Biochemistry and Behavior 47, 579 (1994)] and abnormal
physiological function [Psychopharmacology 111, 339 (1993), Journal of
25 Pharmacology and Experimental Therapeutics 271, 787 (1994)] by the functional
depression of the glutamic acid nervous system by NMDA receptor inhibitors such
as PCP and MK-801 (dizocilpine maleate), and their inhibitory capability is
frequently stronger than that of typical antipsychotic agents. In other words, the
superior clinical effects of the atypical antipsychotic agent may be ascribed to
30 amelioration of functional depression of glutamic acid nervous system in addition
to conventional dopamine receptor inhibitory action and serotonin receptor
inhibitory action.
The neurophysiological function abnormalities induced by an NMDA
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-20 schi zophreni a [ Psychophar macol ogy 63,51 (1992), Neuropsychophar macol ogy
14, 111 (1996)]. These atypical antipsychotic agents suppress abnormal
behavi ors induced in test animals [Psychopharmacol ogy 120, 67 (1995), i bid,
129, 79 (1997), Pharmacol ogy, Biochenm stry and Behavior 47, 579 (1994)] and
abnormal physi ol ogi cal function [Psychopharmacol ogy 111, 339 (1993),
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action is stronger in clozaprne at are
ant i psyc tltamug@m fIErvoUSs Systen), dpwnsdmie ufrthetcharactknsmdsamf dlozapine andl

ant i :Jent Schi zophr.eni esgarch 1 7 (1995), ibi d 21, 33
(1992?‘}{ %51 i) Pﬁﬁa%d ?%%1 893 -indugad neyag IQ&’V;}%

anti psyc ﬁ(ﬁi@,@ nfRl b @ﬁ%{@ﬁ %6&'&% ression
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cl ozapi néfmsmsemm aseAlzbeimérds drseasmaﬂdfthe likk jBraifliRasearctn Bram
MK-801-1 nduced nﬁe\rn%v%xbﬁ, 250-267 (1995)], and a compound capable of inhibiting this
neurotoxicity is also effective as a therapeutic drug of Alzheimer’s disease, manic-

15 depressive illness and the like.

I~

()

Meanwhile, the use of clozapine is limited, since it induces serious
agranulocytosis, thougn it also shows superior antipsychotic action [New England
Journal of Medicine 324, 746 (1991)]. Reduction of the possibility of side effects is
also an importarit aspect in developing an antipsychotic agent. A report has been

- 20 recently documented that a cation radical generated as a metabolitic intermediate
of clozapine may be involved in the mechanism of onset of agranulocytosis [CNS-

Drugs 7, 139 (1997)]. It is significant, therefore, to inhibit generation of cation
radical to avoid the onset of égranulocytosis. |
Heretofore, there are various reports on suitable modification of the

25 chemical structures of clozapine and olanzapine. For example, W095/17400,
WO096/18621, WO96/ 18623, W096/ 18629, W0O96/ 18630 and WO96/19479
disclose dibenzoxazepine compound, J: apénese Patent Examined Publication Nos.
42-24513, 42-24514, 43-27404, 45-20909, 45—6822; 46-29861, 48-34599 and
49-40236, and Japanese Patent Unexamined Publication No. 47-4425 disclose

30 dibenzoxazep_ine or dibenzothiazepine compound, W093/07143 discloses
pyridobenzoxazepine compound, Journal of Heterocyclic Chemistry 31, 1053 _
(1994) discloses thienobenzoxazepine compound, and Japanese Patent
Unexamined Publication No. 63-8378 discloses dibenzothiazapine compound.
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action is also considered a nodel of recognition function di sorder observed
I n various di seases such as Al zheiner's disease and the like [Brain
Research - Brain Research Reviews, 20,250-267 (1995)], and a conpound
capable of inhibiting this neurotoxicity is also effective as a therapeutic
drug of Al zheiner's disease, manic- 15 depressive illness and the IiKke.

Meanwhi | th f..cl I t ed d
agr anul ocyt os.‘esTsmﬁagqpe i et iopfiens CperPd S BRdorsyico KRB [ New
Engl and ) upARkst balelshaBriRbd ficalBNds st@PP% BRA% 1 78e0BREEADI | i Y

of side e 0 an 1 nportant aspect 1 n devel oping an antipsychotic

agent. A megauxitohh2, Sgédnuahydr@mﬂyenq&wrbﬂﬂ;ﬁibemh@epm& derivattiiec al

generated as a taboll |C|nterned eof cl.o |nema be invol ve |nthe
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signifiga | | av0|d
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sui tabl e rWﬂpymmrmdm side ¢ffert@and thelike] arsd activatiersoffunction b ighutamid acid

ol anzapi ne. For exanpl e, W95/ 17400, v096/ 18621, W96/ 18623, W96/
18629, WWIEIVARs systsmolthssompormdsipfelpzaning epd planzanine having peitakly

Japanese PR ?“%' 3, 42-24514, 43-27404,
45- 20909, rg{g%g %ﬁ%ﬁ@%ﬁ%@%ﬁﬂiﬁpﬁ%fs and Japanese Patent
Unexami ned Publication No. 47- Digdogsinedfahe Indentibbenzoxazepi ne or

di benzot hi azepi ne conpound, W93/ 07143 di scl oses pyrldobenzoxazeplne

conpoulli, Journ éﬁh%prqagnbm@ytqusdock aete of theglutarpicagid M

t hi enoben pan I '

No. 69 53 TPRESHon By BOTRAI IR RHLRRA oot Shlaigh it A et IR defidbb U

benzot hi oognowediict an&%ré&qud:vdkyrﬁptbnm(meﬁ as negatwe symptoms of
schizophrenia and recognition function disorder, and which is free of serious side

. effects such as extrapyramidal disorders, agranulocytosis and the like. Asa

15 result, it has been found that the condensed thiophene compound of the formula
] haé superior dopamine receptor inhibitory action and glutamic acid nervous
system function depression-ameliorating action, shows anti-methamphetamine
action, anti-apomorphine action, conditioned avoidance response inhibitory action,
MK-801-induced neurotoxicity inhibitory action, MK-801 discrimination

20 antagonistic action, clozapine discrimination génera]ization action and the like in

. test animals such as mouse, rat and the like, and is useful as an antipsychotic
agent; that the compound shows less side effects in the extrapyramidal system,

| such as catalepsy induction and the like; and that a reaction intermediate
corresponding to the cation radical intermediate considered to cause

25 agranulocytosis induced by clozapine was not detected when the reaction
intermediate was analyzed by an ESR spectrum, using oxydation of the compound
of the formula (I) by horseradish peroxidase as a model reaction of the metabolitic
reaction of this compound, which resulted in the completlon of the present
invention.

30 It is therefore an object of the present invention to provide a condensed
thiophene compound useful as a therapeutic agent for schizophrenia and the like
and an important synthetic intermediate therefor. The condensed thiophene
compound of the formula (J) is also useful as a therapeutic agent for Alzheimer’s
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-Japanese Patent Unexam ned Publication Nos. 52-87196 and 51-76296 with
regard to 1, 2, 3, 4-tetrahydrobenzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne
derivative. However, these conpounds have renotely overcone the problens of
"5 effectiveness agai nst negative synptons and recognition function

di sorder, extrapyram dal side effects and the like, and activation of
function 1 Cj ) stem of the conpounds of cl ozapine and
olanzapiH%kﬁgéghgqbépﬁﬁﬂ€§&§%%?ﬁﬁg%%thenicaI structures has not been
reported. Di sclRserdingly, the preseai inwshtith provides tHedoldwignt i nventors t ook
note of the glutamc aC|d nervous functional depression hypothesis, and
conduct edl)iAcendé¢nsedsthiephend eorapound efthe famadladlop a conpound whi ch
aneliorates positive synptons as wel|l as negative synptons of schizophrenia
and recogni tion function disg@der, and which is free of serious side
effects such as xtrapyr gy diso%&ﬁrs, agranul ocytosis and the like. As a
15 result, it has beenp e condensed thi ophene conpound of the
formula (1) has sug receptor inhibitory action and glutamc
acid nervous syste nctlon/be essi on- anelloratlng action, shows

anti - met hanphet am ne Sh %ﬂgrphlne action, condi ti oned avoi dance
response inhibitory actién, - i"Mduced neurotoxicity i nhibitory
action, -801 discrimnation 20 antagonistic action, clozapine

di scri m MR§TEM general i zation action and the like in test animals such as

mouse,s  3a ghd Ry | ke arémﬂesam&ﬁfdﬂe&m%@éam@mbg&@m; that the

conpound shows less side effects in the extrapyram dal system” such as

cat al epsy i nducti on and aytleallistecacybralkenyls aryly beteroanyl,iaralyi

corresponding to the cati i.nt di ate .considered.to cause 25
agranul ocyt 0si s i nducedM @5‘8 @&'@H"ﬂﬂ@ﬁ‘ﬂ she reaction
intermedi ate -was anal yzefaiRyiAhi rﬁﬁﬁqﬁ%&bﬁ#ﬁﬂqrpﬁw,%&%uﬁh&ﬂ&
conpound of the fornula (1) by horséradi sh peroxdase as a nodel reaction of

t he metabolitic r.eacti ohalégarsiadkyl haliderca nitwe, oh Recand Rbdnicenjumectiompl et i on
of thf0 present invention.

thay form a benzene ring or cyclohexene ring optionally having
substituents R!, R? wherein R!, R? are the same or different
and each is hydrogen, alkyl, alkoxy, hydroxyl or halogen;
X is NH, O, S, SO, SO, or N-R* wherein R* is alkyl,
provided that when X is NH, Ra and Rb in conjunction form a
15 benzene ring optionally having substituents R!, R?, and when
X is S, SO or SO,, Ra and Rb in conjunction form a benzene
ring or cyclohexene ring optionally having substituents R!, R?;
ringA is a benzene ring having 1 to 4 the same or different
substituents thereon selected from the group consisting of
20 alkyl, cycloalkyl, alkoxy, alkoxyalkyl, halogen, alkyl halide,
| nitro, amino, monoalkylamino, dialkylamino, acylamino,
hydroxyl and cyano or a benzene ring without a substituent;
and
R? is a group of the formula (1), formula (2), formula (3), formula
25 (26), formula (27), formula (28), formula (29) or formuta (30)



30 It is therefore an object of the present invention to provide a
condensed t hi ophene conpound useful as a therapeutic agent for

schi zophrenia and the like and an inportant synthetic internediate
therefor. The condensed thi ophene conpound of the forrmula (I) is also

useful as a therapeutic agent for Al zheiner's 4 di sease and
mani c- depressi ve i)l ness. Accordlng;y——%hg present invent} rovi des the
foll owi ng.R{1) A ensedpPhi opheng’ conpaund of the for [err]
wherein 5 Rap N/ are the arre or NorfRer ent ea¢h in—hRdr ogen,
al kyl, cycloalkyl, aByl| alkenyl, ar eroaryl, aral koxy,

hydr oxyal kyl , nlnoalkiéj nnnoalkylan1n al}% dlalkylani yl,

al koxyal kyl , acyl oxyal kyl , acylan1noa|ky| alogen al kyl halide or nitro,

or Ra and Rb in cbl unction 10 may forma H8hzene ring or
cycl ohexene ring optionally having subst ituents Rlerr], Rlerr] wherein
Rlerr], R err] are the sane or di fferent d each is hydrogen al kyl ,

al koxy, hydroxyl or hal ogen; |s NH, O S, Cperr] or

N-Rerr] whqzsg RPr] is al . pr ed when X i NH and Rb in
conjunction fo eRf[ R§\ § r| ng oprtnal | y* Rg :
| "S

substituents R r]R[err], and wh Oor Sgerr nd Ro in
conjunction form a benzene ring o cyclohe gne ring optlona y/Bavi ng
substituents Rerr], Rerr]; ring i s abenzene ring having 1 to 4

the same or di26fkrent substituents tH{&®on sel ected frorfR8)e group
consi sting of

/-O . RS
—N N—R° \+N< o
(29) (30)

in the formula (1), formula (26), formula (27) and formula (30},
R R® and R are the same or different and each is hydrogen,
alkyl, cycloalkyl, aryl, heteroaryl, aralkyl, hydrozyalkyl,
5 hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
' dialkylaminoalkyl or alkoxyalkyl and a is an integer of 2-4,
in the formula (2) and formula (28), R® is hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
10 dialkylaminoalkyl, acyl, alkoxycarbonyl or alkoxyalkyl, b is 1
or2, '
provided that the combination of X is O and R® is aralkyl is
excluded and when X is O, alkyl of alkyl, hydroxyalkyl or
alkoxyalkyl at R® has 1 to 4 carbon atoms,
15 in the formula (3) and formula (29), R? is hydrogen, slkyl,
- cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
dialkylaminoalkyl, acyl, alkoxycarbonyl or alkoxyalkyl,
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.20 al kyl, cycloal kyl, al koxy, al koxyal kyl, hal ogen, al kyl
hal i de, nitro, am no, nonoal kyl am no, di al kyl am no, acyl ani no, hydroxyl and
cyano or a benzene .ring without a substituent; and R err] is a
“group of the formula (1), fornmula (2), formula (3), fornula 25

(26), formula (27), formula (28), formula (29) or fornula (30) 5 [err]

:?Fe'; ?f ! m“ﬁ%éﬂ?gﬁ ‘?ﬂrﬂ‘l gP?%l%ﬁE%mﬂé?‘fémﬂfa@% 'h(i?,g) hydr ogen,

al kyl , cy Eedh
hydroxyal koxyal ky lg)éaér.‘latrlllcl) kﬁ&&mhggﬁgﬁgﬁ%bgg}fgﬁﬁ di g}ldﬁ;f/(lng?#lr?oagl

al koxyal Hotmuled(IA) i s an i nteger of 2-4, in the formula (2) and forrrul a
(28), Rerr] is hydrogen,_ alkyl, Igycl oal kyl, aryl, heteroaryl, aralkyl,

hydr oxyal kyl , hydroxyal k yaI kyI am noal kyI nonoal kyl am noal kyl , 10

di al kyl am noal kyl, a nyl or al koxxal kyl, b is 1 or2, provided
t hat the conbi natio and err] is aralkyl is excluded and when X
is 0, alkyl of g2 hydipxyal Bl _r al koxyal ky?mt Rlerr] has 1 to 4
carbon atons, 1 'f\tn & fornula (3) and fornula (29),

Rlerr] is hydrog, zglé , | oal kyl, aryl, heteroaryl, aralkyl,

hydr oxyal kyl , hydroxyalkoxyarkyl, am noal kyl , nmonoal kyl am noal kyl ,

di al kyl am noal kyl, acyl, al koxycarbonyl or al koxyal kyl ,

or

5 wherein _
X is NH, O, S, SO, SO, or N-R* wherein R* is alkyl;
R! and R? are the same or different and each is hydrogén, alkyl, alkoxy,
hydroxyl or halogen; |
ring A is a benzene ring having 1 to 4 the same or different
10 substituents thereon selected from the group consisting of
alkyl, cycloalkyl, alkoxy, alkoxyalkyl, halogen, alkyl halide,
nitro, amino, monoalkylamino, dialkylamino, acylamino,
hydroxyl and cyano or a benzene ring without a substituent;
ring B is a benzene ring wherein the bond shown by a dotted
15 - line and a solid line is a double bond or a cyclohexane ring
wherein said bond is a single bond, |
provided that when X is NH, the bond shown by a dotted
line and a solid line is not a single bond; and
R® is a group of the formula (1), formula (2), formula (3), formula
20 (26), formula (27), formula (28), formula (29) or formula (30)



6 or a pharmaceutically acceptable salt thereof or a hydrate thereof.
(2) The condensed thi ophene conmpound of (1) above, wherein the formula (1)
is formula (1A [err] 5 wherein X is NH O0,S, SO SOerr] or
‘NRerr] wherein Rerr] is alkyl; Rerr] and R err] are the sane- or
different and each is hydrogen, alkyl, alkoxy, hydroxyl or halogen; ring A
Is a benzene ring avinglto4the/s-a-me\gr different 10 '

substitueRﬁ%Lher sel egibed fromA he group gﬁnsi sti ng/of ralxyl,

cycl oal kyl , , yal ky | ogen, Nat kR hal +deN ni t|r o, NermiRD,
monoal kyl am np, di aPyljam no, acyl axi nq, /Nydroxyl and c)an a benzene
ring wthout substi th?nt; ring B p | S a benzene'TT wherein the

bond shown by a dotted ™15 line and a solid line is a double
bond or a cycl ohdkhne ring wherein s{@d bond is a single bld, provided
that when X is NH, the bond shown by a dotted line and a solid line is not
a single bond; and R err] S ?)group of the formula ¢1),

formula (2), formula (3), forrmula 20 (29')',—1"0\rr9§)a(27),

formul a ( 2&5,\1: Or/mﬁa ( 29) OIRSQI‘ mul BO)T;Rs ‘ N +N___R8_
N N a N7
| I )
(26) o 27 (28)

- (o) 5 6
Pl R R

—N l\-Il_—R9 \+N< o
(29) (30)

in the formula (1), formula (26), formula (27) and formula (30),
RS, R® and R’ are the same or different and each is hydrogen,
alkyl, cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
5 hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
| dialkylaminoalkyl or alkoxyalkyl and a is an integer of 2-4, |
in the formula (2) and formula (28), R® is hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
10 dialkylaminoalkyl, acyl, alkoxycarbonyl or alkoxyalkyl, b is 1
or2, o
in the formula (3) and formula (29), R® is hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
15 dialkylaminoalkyl, acyl, alkoxycarbonyl or alkoxyalkyl,
or a pharmaceutically acceptable salt thereof or a hydrate thereof.
(3) The condensed thiophene compound of (2) above, wherein the ringBis a

benzene ring wherein the bond shown by a dotted line and a solid line is a double
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In the formula (1), fornmula (26), fornmula (27) and formula (30),
Rlerr][err] Rerr] and [err] are the same or different and each is

hydr ogen, al kyl, cycloal kyl, aryl, heteroaryl, aralkyl, hydroxyal kyl, 5
hydr oxyal koxyal kyl, am noal kyl, nonoal kyl am noal kyl, di al kyl am nnoal kyl or
al koxyal kyl and a is an integer of 2-4, in the fornula (2) and fornula

hyd! oxyal bglad's BrSRAsRFar cé%aﬁ%b‘éir&rx el kﬁipﬁéﬁ?hﬁqﬁa@”"ky' .
ﬂ)?lmlj?lga( an ornu%?éhw&%[ w ﬁ{/@?ogen Hl%lefnkcl??{ a?kyl I%lr;re

het er oar y andaR%drethe stursh oodiffererit ankckehois biytirogen, hplogenpaikoy oy blkyl, the

nonoal kyl am noal k

alhkoxyfcar %grx%%m%ham 140&%%@99?1 gﬁ&él %‘%g%ﬁ@n
;bg\r/go 5\/\3(%?%‘ n the i n%ﬁ? %@(ﬁ%ﬂhg tel ngeﬁgﬂb ond” shown %%/aSAZ)

dotted |i henaase Angalitltout msubsumemuﬁieanﬁgmsmzem ringwherein ¢hie boatl! y
accept abl e salt thereof or a hydrate thereof. (4) The congiensed t hi ophene -

conpound shown by:aslastedline and aysalid ling is@ deule hans, epdaRYisma grayp ef ther he

AT o belOaRE R FRESRR sl rES eI iy Yt S B S arel” "

t hereon 5 pigireticedtitalbracdeptable walthesdof or achydrase thereofal koxy, hal ogen and
al kyl halide, or a benzene ring w thout a substituent, the ring B s a

benzer® r i(Big theendenseddhiophenereompoynd of () abeve, wherein XaisdHi B pnddRd s a
double bo 'lﬁle tRE ga&ec{rrdlﬂ'ér%n? afd% e"é?:h% h&ﬁ?ogen, halogen, alkoxy or alkyl, the ring A

is a benzene ring having 1 to 4 the same or different substituents thereon selected

from the group consisting of alkyl, alkoxy, halogen and alkyl halide, or a benzene

ring without a substituent, the ring B is a benzene ring wherein the bond shown by
15 adotted line and a solid line is a double bond, and R® is a group of the formula (2)

wherein R® is methyl or ethyl and b is 1, or a pharmaceutically acceptable salt

thereof or a hydrate thereof.

(6) The condensed thiophene compound of (2} above, which is a member selected

from the group consisting of
20  12-{4-methylpiperazin-1-yl)-6H-[1Jbenzothieno[2,3-bj[1,5]benzodiazepine,
8-fluoro- 12-(4-methylpiperazin-1-yl}-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine,
8-methyl- 12-(4-methylpiperazin-1-yl)-6H-[ 1]benzothieno[2,3-b][1,5]benzodiazepine,
8-chloro-12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine,
8-bromo-12-(4-methylpiperazin-1-yl)}-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine,
25  9-fluoro-12-(4-methylpiperazin-1-yl}-6H-[1]benzothienof2,3-b][1,5]benzodiazepine,
9-methyl- 12-(4—methy1piperazin—1-y1)—6H-[1]berizothieno[2,3-b][1,5]benzodiazepine,
9-chloro-12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno[2,3-b}[1,5]benzodiazepine,
9-bromo- 12—(4-mefhy1piperazin— 1-yl)-6H-[1]benzothieno[2,3-b]{1 ,5]benzodiazepine,
9-methoxy-12-(4-methylpiperazin-1-yl}-6H-[ 1]benzothieno[2,3-
30 Db][1,5]benzodiazepine,
8,9-difluoro-12- (4-methylp1peraz1n 1-y1)-6H-[1]benzothleno[2 3-
b][1,5]benzodiazepine,
8,10-difluoro-12-(4-methylpiperazin- 1-yl)-6H-|1]benzothieno|2,3-

9



formula (2) wherein R err] is hydroxyal koxyal kyl, nethyl or ethyl and b is
1, or a pharnaceutically acceptable salt thereof or a hydrate thereof. 10
(5) The condensed t hi ophene conpound of (2) above, wherein X is NH, Rerr]
‘and Rlerr] are the same or different and each is hydrogen, hal ogen, al koxy
or alkyl, the ring Ais a benzene ring having 1 to 4 the sane or different
substltue ill fhere n sel ect ed fromthe group consisting of alkyl, alkoxy,
hal ogen ’or a benzene ring wthout a substltuent the ring

B b igel i d
st v e e T S Sy
‘Rl err] is g#tbyd-3amethiylyl2-ehdthylpigeragin- b- yﬂ)hé]‘lffﬁ]immzoﬁnemq{%?ecept abl e salt

t hereof or_a hydrate thereof. (6) The condensed thi ophene conpound of (2)
above, whblthSite €sel ected fromthe group consisting of 20

12- (4 gt hyLRLRGH 35! A-hedtlytpideid i RSP 41 AbehAtHichol2, 3 | Sfbebadi8bipifte,

8-fl uo

12- (4- et WJﬂnbﬁ@-Qaﬂieﬂi}il-m-H-ﬁtéthit LelebH- [3]Bdrizﬂ>ﬂﬁizhe[ﬂﬁ)di azepi ne,
8- met hyI 12 g] met hyl pi perazin-1-yl)-6H-[1]benzothi eno[ 2, 3-b] [ 1, 5] benzodi az
epi ne, 8- blhl Slkenzodiazaping: hy| pi per azi n-

E13 %lrz)ngkizé'%‘i&%% {,11%@9{5%5@}:@@3%! E%C@]’Eiﬁﬁh@%noﬁ@ 3-b] [ 1, 5] benzodi aze

pi ne, b]{?ﬁﬂtbét%ﬁméﬁnﬂ et hyl pi perazi n-
-yI)-6H— ‘benzot hi eno[ 2, 3- b][1, 5 benzodi azeﬁl ne[ 9- met hyl -

12- (41Pet t‘&iﬂbiop@-ﬁamaﬂﬂm }2)(4636{11 Hbepzothienebh3odi azepi ne,
9- chl or o- ﬁﬁ &ib%}wmﬂ% per azin-1-yl ) 6H-[ 1 | benzot hi eno[ 2, 3-b] [ 1, 5] benzodi az
epi ne, !) 124 ﬁ’yl p| per azin-

1-yl)- 6H [ 8 0bgieRRirbl ENp{-#acth [l-gﬂ)%HZ[Q iedgothieno[2,3-
9- et hoxy- 12- 84 nethylplpera2|n 1-yl) enzothleno[2 3- 30

b] [ 1, 5] bebl bd|bengodiazep®ien- di f | uor o- _
6. 10-ar | oA R halieera it S fnledo iR N enol 2. 5 o
15 Db][1,5]benzodiazepine, _
3-bromo-8-fluoro- 12-(4-methylpiperazin- 1-yl}-6H-[1]benzothieno(2,3-
b][1,5]benzodiazepine,
3-fluoro-12-{4-methylpiperazin-1-yl)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine,
3-chloro-12-{4-methylpiperazin- 1-yl)-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine,
20  1l-methyl-12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno [2 ,3-b][1,5]benzodiazepine,
4-methyl-12-(4-methylpiperazin- 1-yl)}-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine,
3,8-difluoro-12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno[2,3-
b][1,5]benzodiazepine,
3-fluoro-8-methyl- 12-(4-methylpiperazin-1-yl}-6H-{1]benzothieno[2,3-
25 1][1,5]benzodiazepine and |
12-(4-ethylpiperazin- 1-yl)-8-fluoro-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine
or a pharmaceutically acceptable salt thereof or a hydrate thereof.

—

(7) A pharmaceutical agent comprising a condensed thiophene compound of

formula (IA) or a pharmaceutically acceptable salt thereof or a hydrate thereof, a
30 pharmaceutical composition comprising said compound and a pharmaceutically

acceptable additive, and an antipsychotic agent comprising, as an active

ingredient, a compound of the formula (IA).

(8) A benzothiophene compound of the formula (IIA)
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b] [ 1, 5] benzodi azepi ne, 3-nethyl -

12- (4- met hyl pi perazin-1-yl)-6H[I]] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne,
8-fluoro-3-nmethyl- 12-(4-nethyl pi perazin- 1-yl)-6H][I]benzothi eno[ 2, 3-

‘b] [ 1, 5] benzodi azepi ne, 5

2-met hyl - 12- (4- et hyl pi perazi n-1-yl)-6H[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi az
epi ne, 8-fluoro-2-nethyl - 2

12-(4-nethy|piperazin-%qyl){ﬁkk[l] nzot hi eno[ 2, 3- b][ 1, 5] benzodi azepi ne,

3- met hoxy- 12- (4- met hyl pq zi n- Lryl=h- 6H [ | ] benzot hi eno[ 2, 3-
b][1, 5] benzodi azepi ne,/10 \8-flAoro- }-net hoxy- 12-(4-nmethyl pi pezin-
1-yl)-6H[1] benzot 2, 3-£ \ B zodi azepi ne(HA)- di chl or o-

- H [ 7 Ot

12- (4- et hyl pi per ak yl) - i eno[ 2, 3- b][1, 5] benzodi azepi ne,
7, 8-di chl oro- 12- (4> )% I pargzin-1-yl)-6H[I|] benzot hi eno[ 2, 3- 15

b] [ 1, 5] benzodi azepi ne, 3- r omo8- f | uor o- 12- (4- met hyl pi per azi n-
1-yl)-6H[1] benzot hi eno[2,3- b][1, 5] benzodi azepi ne, 3-fl uoro-

L2 o PPN b, 4140 AL R ke e SIS

12- (4- met by b 5 Ik oLl 5 ZQ4} | ne, 20
1- et hyl -%Z@Wt %&?%‘?’efrs) ahz‘{ar?b é%@ﬁ%ﬂﬂﬁg%m%%@bg% Iﬁﬂi:gazlggihzodi az
epi In)e 4-%}&&3&% ingtlto 4 ihpe samieror different substituents thereon selected
1-yl)-6H enzot hi eno[ 2, 3-b]] 1, 5] benzaqdi azepi ne, ' _
3,8-di | mﬂmmumms&f[ﬁkﬂ, wwwem&@%m alkyl

b][1, 5] b i i ne. 3- -8 et h : :

o 1,1 gl 3568 A AR B Yo, ajgio, oyt and

b] [, 5] beryzew @iz bengerfoing without a substituent, and ring B is a benzene ring

12- (4- et hyl pi perazin-1-yl)-8-fluoro-6H-[1]henzot hj enp[ 2, 3- 1, 5] benzodi aze
pi né \thgrepi)n the bond s o)wnbyadotted lme[a1]'1  a solid line Ps[adoug e[bon ora

N

cyclohexane ring wherein said bond is a single bond, provided that when X is NH,
10 the bond shown by a dotted line and a solid line is not a single bond, which is an
' important intermediate for the synthesis of the of compound of the formula (IA).
(9) A benzothiophene compound of (8) above, wherein X is NH, O or S, R! and R?
are the same or different and each is hydrogen, halogen, alkoxy or alkyl, the ring A
is a benzene ring having 1 to 4 the same or different substituents thereon selected

15 - from the group consisting of alkyl, alkoxy, halogen, hydroxyl and alkyl halide, ora

“benzene ring without a substituent, and the ring B is a benzene ring wherein the
bond shown by a dotted line and a solid line is a double bond or a cyclohexane ring
wherein said bond is a single bond, provided that when X is NH, the bond shown
by a dotted line and a solid line is not a single bond.

20 (10) The benzothiophene compound of (8) above, which is a member selected from

the group consisting of
6H-[1]benzothieno[2,3-bj[1,5]benzodiazepin-12(1 1H)-one,
8-fluoro-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H)-one,
8-chloro-6H-[1]benzothieno|[2,3-b][1,5]benzodiazepin-12(1 1H)-one,

25  8-bromo-6H-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(11H)-one,
8-methyl-6H-| 1]benzothieho[2,3-b][1 ,o|benzodiazepin-12(1 1H)-one,
9-fluoro-6H-|1]benzothieno|2,3-bj[1,5]benzodiazepin-12(11H)-one,
9-chloro-6H-{1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H)-one,
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or a pharnmaceutically acceptable salt thereof or a hydrate thereof. (7) A
phar maceuti cal agent conprising a condensed thi ophene conpound of formula
(I'A) or a pharmaceutically acceptable salt thereof or a hydrate thereof, a
30 pharnmaceutical conposition conprising said compound and a
pharmaceutically acceptable additive, and an anti psychotic agent

benvot hi oEhERRTRLAROIRFEP iﬁﬁredﬂzg?“m%lﬁ%’% ppin- RS ol 10

NH, 0, S, SO, 3 k and Rl err]
%%16H :]gnt and ggzéh |]g hydr ogen, Iﬁhmll -%h%]

are the sane or d| ff al kyl’, al koxy, hydroxyl or
hal ogen, rQﬂgethopg-fd{-wb]bmm}mnmﬁab][hgylbemodmzepm-ia(rielijorm,f f erent

substi tuen er eo cted, b roup, consi of alkyl,

cycl oal kyléi) M&fﬂ] %&@thlb%p@&am ﬁ(lﬁ?ﬂ‘r"& € am no,
nonoal kyl a B}é&gﬁﬁzﬂ a eOr a benzene
ring vmlst ho:g}trﬁgmﬁlgg mhgfrl? , Er?g[]ng s a ben e]ﬁemftllgm fel n the bond
7ing wharoLn sad naiyboit oo n*m*’““‘? ""?!liﬁ’mwded hag whan X | 2N 10
t he bond sﬁéﬁﬁgw Iéﬂ@ %éﬂbq;mdw@epgl-aéilléi)stmrg| e bond,

whi ch d of
the.tor mi & TAF- Wﬁ?@ﬁﬂh@%&%ﬁé B ﬁln%ﬁ%ﬁﬁ?‘a%%oileﬂ%ﬁ@@?—ﬁ”x s
NH, O or S2-rhethylbHy il behgothjeno|2, 3t i, Smodmdeﬁmelﬂrlﬂmmeeach is

hydr ogen, hal ogen a|kOXé or _alkyl, the rin I's a_benzene ring having 1

to 4t sﬁrﬁél%'ﬁ‘ -2tmaathyk H—BJM@M@E@Q&M%%%@W@( 1}Hhanene group

benzene 1 35-SEbstiv-ofH (i BB s S ot B TR R, P 7

wher ei n t h¢,2,3,4-tetrahydro-{1]benzothieno|2,3-b][1, 5]benzoxazepm— 12(11H)-one,
1,2,3,4-tetrahydro-8-methyl-[ 1]benzothieno{2,3-b][ 1,5]benzoxazepin-12(1 1H)-one,
8-fluoro-1,2,3,4-tetrahydro-[1]benzothieno[2,3-b][1,5]benzoxazepin-12(1 1Hj-one,

15  [1jbenzothieno[2,3-b][1,5]benzoxazepin-12(1 1H)-one,

' 8-methyl-[1]benzothieno|2,3-b][1,5]benzoxazepin-12(11H)-one,
8-fluoro-{1]benzothieno|2,3-b][1,5]benzoxazepin-12(11H)-one,
1,2,3,4-tetrahydro-[1]benzothieno{2,3-b][1,5]benzothiazepin- 12(11H}-one,
1,2,3,4-tetrahydro-8-methyl-[1}benzothieno[2,3-b]| 1,5]benzdthiazepin— 12(11H)-one,

20  8-fluoro-1,2,3,4-tetrahydro-[1]benzothieno[2,3-b][1,5]benzothiazepin-12(1 1H)-one,
[1]benzothieno|2,3-b][1,5]benzothiazepin-12(11H)-one,
8-methyl-[1]benzothieno{2,3-b][1,5]benzothiazepin-12(11H)-one,
8-fluoro-[1]benzothieno|2,3-b][1,5]benzothiazepin-12(11H)-one,
8,9-dichloro-6H-[1]benzothieno|2,3-bj[1,5]benzodiazepin- 12(11H)-one,

25 7 ,8—dichloro-6H-[1]benzothieno[2,3~b][1,5]benzodiazepin— 12(11H)-one,
9-trifluoromethyl-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin- 12(11H)-one,
3-bromo-8-fluoro-6H-{1]benzothieno[2,3-b][ 1,5]benzodiazepin-12(11H)-one,
6-methyl-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(1 1H)-one,
3-fluoro-6H-{1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H)-one,

30  3-chloro-6H-| 1]benzothienof2,3-b][1,5]benzodiazepin-12(11H)-one,
1-methyl-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H)-one,
4-methyl-6H-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(1 1H}-one,
3,8-difluoro-6H-{1]benzothieno|2,3-b][1,5]benzodiazepin- 12(1 1H)-one and
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‘bond shown by a dotted Iine and a solid line is a double bond or a

cycl ohexane ring wherein said bond is a single bond, provided that when X
is NH, the bond shown by a dotted line and a solid.line is not a single
‘bond. 20 (10) The benzot hi ophene conpound of (8) above, which is a nenber
sel ected fromthe group consisting of

o 11 uor o GPARbADEFRR oG HbgsaRiep @Bﬁ%&fh&p@aﬁ%ﬁé‘&p@mwm
o-bromo- G| T beazat i eor ] (E By B A G KR, ndhd b it

8- net hyl -fermjulg @Bhzot hi eno[ 2, 3- bl [ 1, 5] benzodi azepi n- 12( 11H) - one,
9-fluoro-6H-[1] benzot hi eno[ 233-b] [ 1, 5] benzodi azepi n- 12(11H) - one,
9-chl oro-6H-[1] benzot hi eno[,2, 3-b] [ 1, 5] benzodi azepi n- 12(11H) -one, 11
9- brono-6H-[ | ] benzot hj ] benzodi azepi n- 12( 11H) - one,

i |, 5] benzodi agig n-12(11H) - one,

9 [ 1, 5] benzodi ubi n- 12(11H) - one,
8, -b] [ 1, 5] benzodi azepi n-12( 11H) - one, 5

3- et hyl - 6H [ 1] benzot hi@no] Rd'benzodi azepi n- 12(11H) - one,
8-fluoro-3-nethyl-6H[1] benzdt hieno[ 2,3-b][ 1,5]benzodi azepi n- 12(11H)-one,
3- met hoxy- 6H-[ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12( 11H) - one,
8-

2-

8-

3

1

met hoxy 6H [ | | Qe ¢t hi enc ; b
9-di fluoro-6H|

e
w—'r

fl uog o- 3: net hoxy-6H-[ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12(11H) - one,
met byl -B benzot hi eno[2 3- b] [1, 5] benzod| azep| n-12(1l H -one, 10

| uor o-Ram@idRb* 6H [ 1]41enA ;sqqu(ﬁ%g (11H) one,

gl nmet hyl - 6H-[ | | benzot hi eno[ 2, ggé 5] benzodl azepi n- 12( - one,
3, 4-tetrahydro-[ 1] bmlnalhdnagd, pyhasylbhammpamum,alkm one,
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl,
dlalkylammoalkyl alkoxyalkyl, acyloxyalkyl, acylaminoalkyl,
10 halogen, alkyl halide or nitro, and

ring A | is a benzene ring having 1 to 4 the same or different

f
, 9-
121

substituents thereon selected from the group consisting of
alkyl, cycloalkyl, alkoxy, alkoxyalkyl, halogen, alkyl halide,
nitré, amino, monoalkylamino, dialkylamino, acylamino,
15 hydroxyl and cyano or a benzene ring without a substituent;
and :
R® is a group of the formula (1), formula (2), formula (3), formula
(26), formula (27), formula (28), formula (29) or formula (30)
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, 3, 4-tetrahydro-8-nethyl-[1] benzot hi eno[ 2, 3-b][ 1, 5] benzoxazepi n-
11H) - one, 8-fluoro-

3, 4-tetrahydro-[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n- 12(11H)-one, 15
benzot hi eno[ 2, 3-b] [ 1, 5] benzoxazep| n- 12(11H) - one,

-nethyl -[| ] benzot hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-12(11H) - one,

Iuoro benz t |eno[2 3-b][1, 5] xazepi n-12(11H) -
3,4 ahyd | ] benR6t hi eno[ Z, 3- b] N1, 5] bgnzot hi azpi 2( 11H) - one,
3.4 tetr 0 g thyl - [1 TDe; 2R b] [ £5H8enzpt hiNeze®n-

1H) - one, _
uoro-1, 34tetraé'ydro [l benzothkenph 2, 3-b][ 1, 5] be i azepi n-
| H) - one [ 1] benzothi eno[ 2, 3-b] [ 1, 5] benzot hi azepi n- 12(11H) one,
met hyl - [ 1] benzBhi eno[ 2, 3- b] [ 1, 5] H&bzot hi azepin- 12(11HfBbne

NN
e

fI uor o- [ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzot hi azepi n- 12(11H)- one

, 9-di chl oro- 6H-[ 1] benzot h| eno[ 2, 3-b] [ 1, Shkbenzodi azepi n- 12(11H)-one, 25
, 8-di chl org-6H[I] benzot hi eng[ 2, 3-b] [[1, 5Fbenzodi azepi n 1HY- one,
-trifluor t hyl -RE+ [1] benzRRHi eno - b [ 1:88] benzodi 2(14H) - one,
- br on- 8- f | ugE?BH- [ I | benzot hi , ¥5] benzodr : H) - one

met hyl -[ | | beijzot hi eno[ 2, 3-b] [ ] benPodj &z epi n- 12(11 )
fI uor o- 6H [ 1]rlbenzot hi eno[ , 1, 5] benéwdl azepi n- 12( 11H\- opb, 30
-C

2

hl or o- 6H- %benzot hi eno[ 2,
net hyl - 28benzot hi enof 2,
nmet hyl - 6H— [1] benzot hi eno[ 2,

175
3-b] [
3-b][1 benzodi azepi n- 12(11H) - one,
3-b] [ 1, ?}ﬂenzodi azepi n- 12(28H) - one,
3-b][1, 5] benzodi azepi n-12(11H) - one, '
2,3-b][1, 5] benzodi azepi n- 12(|1 1H)-one and 12
ien
0

’“"‘(DOO-&H(DCDCDCD@\IOOOOCDI—‘OOHl—‘l—‘OOOO'_'I—‘I—‘H

, 8- di fl uoro-6H-[1] benzot hi eno[

- f 1 uor o- 8- net hyf - nzot hi oﬁﬁ 3-Db] 5] benzodi azepi n- 12(11H) - one.
11) The condepSed thll@£3 conp und\of/( above, wherein the formula
I)|sforrmla B) +\0- -

(29) (30)

in the formula (1), formula (26), formula (27) and formula (30),
R, R® and R7 are the same or different and each is hydrogen,
a]kyi, cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
5 . hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
dialkylaminoalkyl or alkoxyalkyl and a is an integer of 2-4,
in the formula (2) and formula (28), R® is hydrogen, alkyl
having 1 to 4 carbon atoms, cycloalkyl, hydroxyalkyl having 1
to 4 carbon atoms, hydroxyalkoxyalkyl, aminoalkyl,
10 | monoalkylaminoalkyl, dialkylaminoalkyl, acyl, alkoxycarbonyl
or alkoxyalkyl wherein alkyl having 1 to 4 carbon atoms is
substitutd by alkoxy, and bis 1 or 2,
in the formula (3) and formula (29), R® is hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
15 hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
dialkylaminoalkyl, acyl, alkoxycarbonyl or alkoxyalkyl,
or a pharmaceutically acceptable salt thereof or a hydrate thereof.
(12) The condensed thiophene compound of (11) above, wherein Ra’ and Rb’ are
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ferr] 5 wherein Ra' and Rb' are the sane or different and each is

hydr ogen, al kyl, cycl oal kyl, acyl, al kenyl, aryl, heteroaryl, aralkyl,

al koxy, hydroxyal kyl, am noal kyl, nonoal kyl am noal kyl , di al kyl am noal kyl ,

al koxyal kyl , acyl oxyal kyl, acyl am noal kyl, 10 hal ogen,

al kyl halide or nitro, and ring A IS a benzene ring having 1 to 4

consi ot 1 rery B Aliergi o PR AR Al 1R bk e %@ﬁ%%r%g

hal i de, rhaving latoidthe saedridifferent substitilerits diereon selectalfrom
hydr oxyl and cyano or a henzene ri ng wrthout a_substituent; and err]

is a grougensistingofialkyl, picaxyy halogemand alkyl h anmr@leg;zentomgrwahous)a

formula ( 2 for 29 orrru err]. i.n the
Formil a (SRt RR SR eishle bt e Sl o) B RS v orpralkeoRl

and R ®r rihethiy? ot leehylaik] bisdi f ferent and each is hydrogen al kyl ,

cycl oal kyl, aryl, heteroaryl, aralkyl hydr oxyal kyl ,

hydr oxyal%@ﬁhﬂ?ﬂacmﬁmmp selltklyemnfnnalt?ﬂrat@hamqﬂ am noal kyl or
| k I t f 2
20y dp) TP olnSe bt fmphing of o] SoePboRhardmRer sy koG s
hydr Oxya|l4£3)rdro§&¥ oRalkdyl! hedis@AlS A HirRhe rﬁi@ﬁéﬁhﬁ%&ﬁéﬁm&@ fRakdy | -
selected from the group consisting of alkyl, alkoxy and halogen, or a benzene ring

10 without a substituent, and R®is a group of the formula (2) wherein R® is methyl
andbis 1,

or a pharmaceutically acceptable salt thereof or a hydrate thereof,

(14) The condensed thiophene compound of (11) above, which is a member
selected from the group consisting of
15 2—meﬂ1y1—4-(4—inethylpiperazin— 1-yl)thieno|2,3-b][1,5]benzoxazepine,
2-ethyl-4-(4-methylpiperazin- 1-yljthieno|2,3-b][1,5]benzoxazepine,
2,8-dimethyl-4-(4-methylpiperazin-1-yl)thieno|2,3-b][1,5]benzoxazepine,
8-methoxy-2-methyl-4-(4-methylpiperazin- 1-yl)thieno[2,3-b][1,5]benzoxazepine,
2,6-dimethyl-4-(4-methylpiperazin-1-yljthieno[2,3-b][1,5]benzoxazepine,
20 2,9—dimethyl—4—(4—meﬂ1ylpiperazin-1-y1)thieno[2,3—b][1,5]benzoxazepine,
2,3-dimethyl-4-(4-methylpiperazin- 1-yl)thieno[2,3-b][1,5]benzoxazepine,
8-chloro-2-methyl—4—(4-methy1piperazin-1-y1)thieno[2,3—b][1,5]benzoxazepine
and '
8-fluoro-2-methyl-4-(4-methylpiperazin- 1-yljthieno[2,3-b][1,5]benzoxazepine
25 or a pharmaceutically acceptable salt thereof or a hydrate thereof.
(15) A pharmaceutical agent comprising a condensed thiophene compound of
formula _(IB) or a pharmaceutically acceptable salt thereof or a hydrate thereof, a
pharmaceutical composition comprising said compound and a pharmaceutically
acceptable additive, and an antipsychotic agent comprising, as an active
30 ingredient, a compound of formula (IB).
(16) A thienobenzoxazepinone compound of the formula (IIB)
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10 nmonoal kyl am noal kyl , di al kyl am noal kyl , acyl,

al koxycar bonyl or al koxyal kyl wherein al kyl having 1 to 4 carbon atons is
substitutd by alkoxy, and b is 1 or 2, in the fornula (3) and formula (29),
R err] is hydrogen, alkyl}I cycl oal kyl, aryl, heteroaryl, aralkyl,

hydr oxyal kyl , 15 TN hydroxyalkoxyalkyl an1noa|ky|
nonoal kyl am noal kyl , di al noal kg acyl, alkoxycarbonyl or

al koxyal kyl, or a ph , CCeptable salt thereof or a hydrate
thereof. (12) The coEd&r ne conpound of ({IH)) above, wherein Ra
and Rb' are 14 th

ent and each is hydrogen or al kyl, the
ring Ais a benzene ring h@mnn he sanme or different substituents
t hereon selected fromthe group

%onsis I'ng of al kyl, al koxy, hal ogen and
al kyl hal i de, or a benzene ring mﬁthout a substituent and Rlerr] is a

g[ ﬁ;f’ ngt @p @\the gégm %H M 'ss:lP aI k e@k?b?e;hyl or
wher ei Rgfﬂ%&ﬁﬂa%ﬁ T d%w%%m}gn@g@m

ring havi nmmﬂqdammdmhymmalhﬁaﬁﬁnoamwmcjalm adydoxgyra0kiyl, consi sting of
al kyl, aI k‘g)’é and Ea{g‘%io benzg\%gagég 10 w t}r\uil)g; a subestltli%.nt zind
or 8 thaf 7786 ey ?%&@é@bﬁ@lﬁ%‘ﬂ{e&%n icPreiled el difhgo" - (1) ’
The condense I ophene "comnpoun ove 'S @a r sel ect ed

from the gomsistingo amyl ycloblkhl, alkony,idlkoxyhlkyl; haldgyhpalke! halide, nitro,
1-y1)thieno[,2,3-b][1 benzoxazeplne

aniino, monoalky dialkylamino, acylamino, hydroxyl and cyano or a
benzene ring without a substituent, which is an important intermediate for the

10 synthesis of the of compound of the formula (IB).

(17) The thienobenzoxazepinone compound of (16) above, wherein Ra’ and Rb’ are
‘the same or different and each is hydrogen or alkyl, and the ring A is a benzene
ring having 1 to 4 the same or different substituents thereon selected from the
group consisting of alkyl, alkoxy, halogen, hydroxyl and alkyl halide, or a benzene

15 ring without a substituent.

(18) The thienobenzoxazepinone compound of (16} above, which is a member
_ selected from the group consisting of
2-methylthienof2,3-b][1,5]benzoxazepin-4(SH)-one,
2,3-dimethylthieno[2,3-bj[1,5]benzoxazepin-4(5H)-one,

20  2,8-dimethylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one,
8-chloro-2-methylthieno|2,3-bj[1,5]benzoxazepin-4(5H)-one,
8-fluoro-2-methylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one,
8-methoxy-2-methylthieno{2,3-b][1,5]benzoxazepin-4(5H)-one,
2,6-dimethylthieno|2,3-b][1,5]benzoxazepin-4(5H)-one,

25  2,9-dimethylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one and
2-ethylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one

Detailed Description of the Invention
In the present invention, each symbol used specifically means the
following, '
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-et hyl -4- (4- et hyl pi perazin- 1-yl)thieno[2, 3-b][1, 5] benzoxazepi ne,
8-di net hyl - 4- (4- met hyl pi perazin-1-yl)thieno[ 2, 3-b][1, 5] benzoxazepi ne,
- met hoxy- 2- et hyl - 4- (4- nethylplpera2|n- 1 -yl)thieno[2, 3-b]
5]benzoxazep|ne

hl or o- aséﬁbby plmﬁyj it dnd pehiyihi eno[2 3- b][l 5] benzoxazepi ne
nd 8-fl uoro- 2- rrethy 4- (4- rrethyl |pe a2|n- -yI thleno[2 -b] [
1, 5] benzoxazepi Heydealkykiscyploalian gAlto § carbop aiems, such asieelopromil, a

hydr at e t her eof 1 r ical agent corrprl sing a condensed

t hi ophene %ﬁ’&?ﬁ'@h S%d%éﬂﬁ n%(tﬁﬁrm@r a pharmaceutical I'y ‘acceptabl e salt

thereofgor a hyCHiRbRy iS@kesy a@x@ﬁws bont torASRAH b PRethORP] thloRy, Sai d
ceuticall C

conpound and a phar cepta e addi tive, and an antipsychotic
agent conmmnmlsam'@mmpbut(mys&obugDWIﬁm{butaxxanﬂthMf formula (1B).

Whel el n Rar and AG ISPRCRYIET SARELGYY BYf BFAFrenan 8VEG:R P ogen.  al ky!
o noal Kyl | moncaPRTERY e pid, “S?féﬁ&ﬁf‘gm R Roxyal kyl A
acyl oxyal kyl, 5 Awajkylris tioat Whéremnat}ddms bedrkslhbz*.mutctbbyna]lquthewmgmdoﬁ ng A
ISZ| th)i@z%r%h;)lpn 0.haV| n? 1to 4 1he sggmﬂgr di ff e st | t;@l is t her eon
e e sl
Hydroxyalkyl is hydroxyalkyl having 1 to 5 carbon atoms, such as
hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl, 3-hydroxypropyl, 1-
hydroxypropyl, 4-hydroxybutyl, 1-hydroxy-1-methylethyl and the like.
15 Hydroxyalkoxyalkyl is that wherein alkyl having 1 to 4 carbon atoms has
been bonded to hydraxyalkyl having 1 to 4 carbon atoms via one oxygen atom, and
is exemplified by 2-(2-hydroxyethoxyjethyl and the like.
Aminoalkyl is that wherein alkyl having 1 to 5 carbon atoms has been
substituted by amino, which is exemplified by aminomethyl, 2-aminoethyl, 1-

2
2
8
[
2, I met hyl - 4 (4- nethylplpera2|n 1-yl')thieno[ 2, 3-b] [ 1, 5] benzoxazepi ne,
2
2
8-
a

| g ai ot iyl -4 (AR RAE 1o S Sopbphie [5399%%@@%”%3&??@@?‘@

20 aminoethyl, 3-aminopropyl, 1-aminopropyl, 4-aminobutyl, 1-amino-1-methylethyl
and the like. '

MOnoalkylaxnirioalkyl is that wherein nitrogen atom of aminoalkyl is
substituted by one alkyl having 1 to 5 carbon atoms, which is exemplified by
methylaminomethyl, N-methyl-2-aminoethyl, N-methyl-1-aminoethyl, N-methyl-

25 3-aminopropyl, N-methyl-1-aminopropyl, N-methyl-4-aminobutyl, N-methyl-1-
amino-1-methylethyl and the like.

Dialkylaminoalkyl is that wherein nitrogen atom of aminoalkyl has been
substituted by two alkyl having 1 to 5 carbon atoms, which is exemplified by
dimethylaminomethyl, N,N-dimethyl-2-aminoethyl, N,N-dimethyl-1-aminoethyl,

30 N,N-dimethyl-3-aminopropyl, N,N-dimethyl-1-aminopropyl, N,N-dimethyl-4-
aminobutyl, N,N-dimethyl-1-amino-1-methylethyl and the like.

Alkoxyalkyl is that wherein alkyl having 1 to 5 carbon atoms has been
substituted by alkoxy, such as methoxymethyl, methoxyethyl, ethoxymethyl,

17



benzene ring without a substituent, which is an inportant internediate for
the 10 synthesis of the of conpound of the fornmula (IB). (17) The

t hi enobenzoxazepi none conpound of (16) above, wherein Ra' and Rb' are the
same or different and each is hydrogen or alkyl, and the ring Ais a
benzene ring having 1 to 4 the same or different substituents thereon

sel ected f omt&1 o] nS|st|ng of al kyl, al koxy, hal ogen, hydroxyl and
al kyl hal {© ¥} ring without a substituent. (18) The

t hi enobenzoxézem{élggélmcmmgﬁ@)brgﬁﬁﬁ@ormg is a nenber sel ected

fromthe group consisting o
2- met hyl t hi eno[ AlRyldjqlidess kbhatzha'ang@ 103 cahoratoms, such as fluoromethyl,

2, 3-dinmeth thle aze one

2. 3. di mot IPSROBaSL S RpRra DI RN Y i ogBettY, trchloromethyl

chl orgp -%ﬁga&{yl]mﬁﬂl eno[ 2, 3-b] [ 1, 5] benzoxazepi n- 4(5H) one,
fluoro-2-nmethylthieno[2, 3-b][1, 5] benzoxazepi n- 4(5H) - one,

met hoxy- 2- net ifondalkylajding i hiiiné jsudstitiuteddyt onel bl haviag 1 to 5 carbon

, 6-di neth Ithl en benzoxazepi n- 4( H) one, 25

, 9-di net P"tn'?r §H6+@S:§nﬁt}h£s’iar9 E@ﬁﬁ%’é‘g likEae and

2-et hyl t hi eno[ZlﬁaﬁéMm ﬁq% n of the
I nvention In the présent |nven%%®%@§wa&;ﬁgﬁpe ?GEI cga bir:rl\eans t he
f ol | owi ng.atdfis, su&hﬁldmthj'lhnhnbﬁdlbﬂgrm anddhbdikeat ons, such as net hyl,

et hyl ropyl, isopro butyl, |sob tyl, tert-butyl and penty
Cycl oam? is c g “E’ﬁt 81% @ 7t GRTBOR AtPIRS, USRS ach E@P@?@Y]@propyl

butanoyl, pivaloyl, benzoyl and the like.

Acylamino is that wherein amino or monoalkylamino is bonded to acyl
having 1 to 5 carbon atoms, such as acetylamino, N-acetyl—N—methylarhino and
the like. As used herein, acyl means that having 2 to 5 carbon atoms, such as

8-
8-
8-
2
2

16 acetyl, propanoyl, butanoyl, pivaloyl and the like.

Alkoxycarbonyl is that having 2 to 8 carbon atoms, such as
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, tert-
butoxycarbonyl, benzyloxycarbonyl, pentoxycarbonyl and the like.

The ring B is preferably a benzene ring wherein the bond shown by a

20 dotted line and a solid line is a double bond.

The group of the formula (1) as defined by the above-mentioned R, R®, R’
and integer a is N-(N’,N*-dimethyl-2-aminoethyl)amino, N-(N’,N’-dimethyl-2-
aminoethyl}-N-methylamino and the like.

The group of the formula (2) as defined by the above-mentioned R® and

25 integer b is piperazin-1-yl, 4-methylpiperazin-1-yl, 4-ethylpiperazin-1-yl, 4-
propylpiperazin-1-yl, 4-isopropylpiperazin-1-yl, 4-[2-(2- |
 hydroxyethoxy)ethylpiperazin-1-yl, 4-methylhomopiperazin-1-yl and the like,
with preference given to 4-methylpiperazin-1-yl.
The group of the formula (3) as defined by the above-mentioned R® is 8-
30 methyl-3,8-diazabicyclo[3.2.1joctan-3-yl and the like,

The group of the formula (26) as defined by the above-mentioned R®and R®
is amino, N,N-dimethylamino and the like. |

The group of the formula (27) as defined by the above-m_eritioned RS, RS, R7
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cycl opentyl, cycl ohexyl ‘and the like. 5 Al koxy is al koxy having 1 to
5 carbon atons, suchr as net hoxy, ethoxy, propoxy, isopropoxy, butoxy,

i sobut oxy, tert-butoxy and the like. Aryl is phenyl or naphthyl, with
preference given to phenyl. Heteroaryl is pyridyl, furyl, thienyl and the
i ke. Aralkyl is that wherein aryI has been substltuted by aIkyI having 1

EopﬁeﬁSI %&ﬁe%&%e@@ﬁply ﬁeﬁ% "’u "" 59 nz @’%ﬁ% roxyal kyl is

hydr oxy aldiitiethiglv2-agnihotthyl) -Na:heﬂ%dmw«%m dtid ﬂa/éﬂﬁ@éy et hyi,
2- hydr oxyet hyl, 1-hydroxyet hyl hydr oxypr opyl, 1- hydroxypropyl

4- hydr oxybut yl Thegmupmfﬁh&fmnula (QBhas daﬁﬂedbythelabov&&nenﬂonedR and

Hydr oxyal.kg | S at vvherel 0 4 carbon atons has
been bondé urolbhléé’r fn '° bi‘XP % hk?oms vi a one oxygen atom
and i exemllfrﬁcigrg I : | B9 | is
t hat \S/?herel n aIT 820 ﬁtﬁg?%(x%ﬁ@l&’@bﬁ%&é%&%b@@é%@ﬁe ﬂl%@%?rfélﬁ gdﬂogy

am no, winethyl-3, dych[Slﬁ;l]autanm&-ﬁx;dc—S—@damﬂrtbmlﬂgd., 1- 20

L no- | - ret i RELBTPHBAE dhe Farm RASONAR g Bt e R iR R
Car bob ot e N SR N MmN I dnd e By) MoV no & to S

N- et hyl - 2- anmi et corhpotadnef tyé formaudarilés Spdcificallyes Poﬂﬁd of theifoepaRpy| |
gl-m_rrﬁg{q_ rd?t)am ke rggéil%ﬁ Ok.“_ﬁ]érrg&‘?%éﬁ E;F;%ylnoa:\igrt |hg t hat wherein

ot bos atony. . AneBBRLAL of A0 KGR AToS RURERR RN AldlaiBfto * 1o °

N, N- di rretth;erOf aadi hynh'atqsl theN:dﬂan‘e miblpdbly aagondeated thiophene compound of

NN—dlme'iﬁF%- - aqulfl N, N-di met hyl -1 -am nopropyl, N, N-di methyl -
am nobut f ﬁ am no-1-nethyl ethyl and the |ike.

y-‘

XisNH,OorS,
15 R! and R? are the same or different and each is hydrogen, halogen, alkoxy
or alkyl, .
ring A is a benzene ring having 1 to 4 the same or different substituents
thereon selected from the group consisting of alkyl, alkoxy, halogen and alkyl
halide, or a benzene ring without a substituent,
20 ring B is a benzene ring wherein the bond shown by a dotted line and a
solid line is a double bond, and '
R®is a group of the formula (2) wherein R® is hydroxya]kdxyalkyl, methyl or
ethyl and b is 1, a pharmaceutically acceptable salt thereof and hydrates thereof,
More preferred are a condensed thiophene compound of the formula (IA)
25 wherein

X is NH,

R' and R? are the same or different and each is hydrogen, halogen, alkoxy
or alkyl, |

ring A is a benzene ring having 1 to 4 the same or different substituents

30 thereon selected from the group consisting of alkyl, alkoxy, halogen and alkyl

halide, or a benzene ring without a substituent,

ringBisa benwne. ring wherein the bond shown by a dotted line and a
solid line is a double bond, and
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Al koxyal kyl is that wherein alkyl having 1 to 5 carbon atons has been
substituted by al koxy, such as nethoxynet hyl, methoxyethyl, ethoxynethyl,
17 et hoxyethyl and the |like. Halogen is fluorine, chlorine, brom ne or
iodine. Alkyl halide is that having 1 to 5 carbon atons, such as
fluoronmethyl, difluoronethyl, trifluoromethyl, chloronethyl,

Subst it ut ed by’ Bris &ERHP AL igrnfe 12 Whietssh R it MERUL i ARV it R0
et hy! ani nghaabieitaiaccBbaliY LA BAchF AT A RThEiEed by U0l ky

having 1 to 5 carbon atons, such as dinmethyl am no, diet hﬁl am no and the
like. 10 Prefenable compounds ofitheformuta §4) inolude thasfollewing cempoungs,

pr opanoyl , ,but.a I i val.oyl nzoyl _and,the |ike. Acylamno is that

wher ei n aW%&ﬁﬁaﬂHﬁbﬁpﬁsﬁ?ﬁﬁ%S@%@ﬁMS%cw having 1 to 5 carbon

at ons, gsu RNV IRIREEzn 1 meﬂgé o2 Beoli i used
her ei n,5 agglmsz‘gns t*}lg"tfﬁ havi nMg%g%t% [% car %% at O%Pﬂg’(ﬁlh ashi15 gg?yl,

pr opanoy! (2)8:flaoroy12-(fimeathyipiperazintieyl)-H6ke]1]benzothiemof)8y| i s that having 2

br opoxy Dby DeTARED IR bony | 1 ext - but oxycar bonyl . benzyl oxycar bonyl
e AR il T Rl SR bereere T
bond. The bl )pemdodidrepime,mul a (1) as defined by the above-mentioned
N (N 0 G Ripro 24 FRsdeptae Aol YR GHe [ Reenapthiengl?. 3.
bj[1,5]benzodiazepine, : .
(8) 8-bromo-12-(4-methylpiperazin-1-yl)-6H-{1jbenzothieno|2,3-
b][1,5]benzodiazepine,
(49) 9-fluoro-12-(4-methylpiperazin-1-yl}-6H-[1]benzothieno|2,3-
15 b]{1,5]benzodiazepine,
(10) 9-methyl-12-(4-methylpiperazin- 1-yl}-6H-[1]benzothieno[2,3-
bj[1,5]benzodiazepine,
(11) 9-chloro-12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno[2,3-
b][1,5]benzodiazepine,
20 (12} 9-bromo- 12-(4—meﬂ1ylpiperazin—1-y1)-6H-[1]benzothieno[2,3-
bj[1,5]benzodiazepine,
(13) 9-methoxy-12-(4-methylpiperazin- 1-yi)-6H-[1]benzothieno|2,3-
bj[1,5]benzodiazepine, _
(50) 8,9-difluoro-12-(4-methylpiperazin-1-yl)~6H-| 1]benzotl'ﬁeno[2,3-
25 D][1,5]benzodiazepine,
(15) 8,10-difluoro-12-{4-methylpiperazin- 1-y1)-6H-| 1]benzothieno|2,3-
bj[1,5]benzodiazepine, " |
(16) 3-methyl-12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno|2,3-
bj[1,5]benzodiazepine,
30 (17) 8-fluoro-3-methyl- 12-(4-methylpiperazin- 1-yl)}-6H-[1]benzothieno[2,3-
bj{1,5]benzodiazepine,
(18) 2-methyl-12-(4-methy1piperazin—1-y1)-6H—[1]benzothieno[2,3-
b][1,5]benzodiazepine,

-
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.am noet hyl)-N-nethylam no and the |ike. The group of the fornula (2) as
defined by the above-nentioned R err] and 25 integer b is piperazin-I-yl,
4- et hyl pi perazi n-1-yl, 4-ethyl pi perazin-1-yl, 4- propyl pi perazin-I-yl,
“4-isopropyl pi perazin-1-yl, 4-[2-(2- hydroxyethoxy)ethyl] pi perazin-1-yl,

4- et hyl honopi perazin-1-yl and the like, with preference given to

4- met hyl I n- & vl e fo by the

above- e t an- 3-yl
9586 ofdr et B ibetSats iy B 8 tpliBsh iRt

and the Iyjlss]béhA%o &f the formula (26) as defined by the

above- nenti oned R err and err] is amno, N N-dinethylamno and the |ike.

The grou@@)f&ﬂn@@riy—riﬂ-&-@ ylpgmwnnbel)tgﬂt[hbeamﬂnemﬂﬂta-oned Rlerr],

Rerr], %ﬁ and integer ais

N-(N, N azoﬁﬂlﬂ%ethyl)amno N-OXIde N-(N, N -

di met hy P@Jﬂﬂ@% (D) H- eﬂapg[oup of
thefor la (28) as tg)e}ﬁb:% the mentlo?}@ E[E]err] and Tnteger b is
4- et hyl H][isblhenzadidzapinele- 1- yI and the like. 5 The group of the
formula (

s.define bove- ne err
met hyl - é&#&%ﬁ‘?@ &'&X E)Y)a&sglﬁﬁﬂgﬂh’ﬂ ‘élgbzf‘ke The group
of the fg |ned by the above-nentioned R err] and Rerr] is
am no- NOJWJ@W@% yI am no- N-oxi de and the like. The conpound of the
fornul a ((23) 7,8-dichtorb+ k3 {4-methyipiperazic- byl 6-[1 bemzbthiéno[@l3y) or a conpound
of the fﬁf“%]%p | B),. The conpound of the formula (1A), a pharmaceutically
I

accep]fuotb @nd hydrates thereof are preferably a condensed
thi ophenqosPERAYAL-8Imidi6- f?(M&h&lbﬁBex% Eiyf)- 6H-[1]benzothienol2,3-
b][1,5]benzodiazepine,
(42) 3-fluoro-12-{(4-methylpiperazin- 1—yl)-6H-[1]benzothleno[2 3-
b][1,5]benzodiazepine,
15 (43) 3-chloro-12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno[2,3-
b][1,5]benzodiazepine,
{45) 1-methyl-12-(4-methylpiperazin-1-y})-6H-[1]benzothieno[2,3-
b][1,5]benzodiazepine, - '

(46) 4-methyl-12-(4-methylpiperazin- 1-y1)—6H [1]benzothieno|2,3-
20 bjf1,5]benzodiazepine,
(47) 3,8-difluoro-12-(4-methylpiperazin-1-yl)-6H- [l]benzothleno[2 3-
b][1,5]benzodiazepine,
(48) 3-fluoro-8-methyl-12-(4-methylpiperazin-1-yl}-6H-[ 1]benzothieno|2,3-
bj[1,5]benzodiazepine, and ' .
25 (S1) 12-(4-ethylpiperazin- 1-y1)—8-ﬂuoro-6H—[1]benzoth1eno[2 3—
b][1,5]benzodiazepine.
The present invention also encompasses pharmaceutically acceptable
salts of the above-mentioned compounds and hydrates thereof.
‘The compound of the formula (IIA) is preferably a benzothiophene
30 compound wherein |
XisNH,OorsS,
R! and R? are the same or different and each is hydrogen, halogen, alkoxy
or alkyl, |
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Xis NH, Oor S, 15 Rlerr] and R err] are the sanme or different and
each is hydrogen, hal ogen, al koxy or alkyl, ring Ais a benzene ring
1 to 4 the sanme or different substituents thereon selected fromthe group
consisting of alkyl, alkoxy, halogen and alkyl halide, or a benzene r
wi t hout a substltuent 20 ring Bis a benzene ring wherein the bond

shown byadottedl d a sali ILnels oubleb ,=rrL1
group of the fom 1%% e%ﬁ@?‘“epﬁg llg aﬁiﬁﬁﬁ&tﬁub HPEDES o
ethyl andR
t hereof More pre

havi ng

i ng

IS a

e A O S S ‘#3‘ e sy =

erred are a ton ense

nmul a

(1A 25 Mnahdemﬁ@ben%heﬁhgmﬂamlt(hﬁ[lhsmmeateand]e sane or different and
each is hydrogen, halo al koxy or a kgl_ll, ri A |s a %&%@3‘9 n
1 to 4 the saneT®gRils ne g WherEin theho P%ln %8|

group n sa%

ring w?h%g gﬂgb%égﬁpuen‘?oﬁéﬁl%@ 'aenzgne rrng éirng&}]s (gl%(ghovm

by a dott

haV|ng

povided thatwhen o isiNHj tie bmchsldmvh by ebdoitled tind ahdl a so]iE[ B¢ is net a

group of the formula (2) wherein |I[err] is nethyl or ethyl and b is 1, a
phar maceutd $iBgleypakept abl e salt thereof and hydrates thereof. Preferable

compounds of {1kl dtled etttk [0 AL SOBAMRSE W€l 1 (e

10

15

20

25

30

6H-[1]benzothieno2,3-b][1,5]benzodiazepin-12(11H)-one,
8-fluoro-6H-{1]benzothieno|2,3-bj[1,5]benzodiazepin-12(1 1H}-one,
8-chloro-6H-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(11H)-one,
8-bromo-6H-| 1]behzott1ieno[2,3-b][1,5]benzodiazepin— 12(11H)-one,
8-methyl-6H-{1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H)-one,
9-fluoro-6H-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(1 1H)-one,
9-chloro-6H-{1]benzothieno[2,3-b][1,5]benzodiazepin-12(11H)-one,
9-bromo-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H)-one,
9-methyl-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H)-one,
9-methoxy-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H})-one,
8,9-difluoro-6H-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(1 1H)-one,
3-methyl-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H)-one,
8-fluoro-3-methyl-6H-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(1 1H)-one,
3-methoxy-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H}-one,
8-fluoro-3-methoxy-6H-[1]benzothieno[2,3-b][1,5]benzodiazepin- 12(11H}-one,
2-methyl-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H)-one,
8-fluoro-2-methyl-6H-[1]benzothieno|2,3-b}[1,5]benzodiazepin-12(1 1H)-one,
3,9-dimethyl-6H-[1]benzothieno[2,3-b]{1,5]benzodiazepin-12(11H)-one,
1,2,3,4-tetrahydro-[1]benzothieno|2,3-b][ 1, 5]benzoxazepin-12(1 1H)-one,
1,2,3,4-tetrahydro-8-methyl-[1]benzothieno|2,3-b][1,5]benzoxazepin-12(1 lH)-
one,

8-fluoro-1,2,3,4- tetrahydro—[l]benzotlneno[2 3-bj[1,5]benzoxazepin-12(11H)-one,

[1]benzothieno|2,3-b][1,5]benzoxazepin-12(11H)-one,
8-methyl-[1]benzothieno|2,3-b][1,5]benzoxazepin-12(11H)-one,
8-fluoro-[1]benzothieno|2,3-b][1,5]benzoxazepin-12(1 1H)-one,

22



5 (1) 12-(4-nethyl piperazin-
1-yl)-6H[1] benzot hieno[ 2, 3-b] [ 1, 5] benzodi azepine, (2) 8-fluoro

12- (4- et hyl pi perazin- 1-yl)-6H[I]benzot hieno[2,3- b][1, 5] benzodi azepi ne,

(6) 8-nethyl- 12-(4-nethyl pi perazin- 1-yl)-6H[I]benzot hieno[ 2, 3-
b] [ 1, 5] benzodi azepine, 10 (7) 8-chloro

()" & br omb 3 IR Lheroieioig bl S Perizotbiaghpinn s 160RY, 22eP' ne:
b] [ 1, 5] benjosla O Bithdiy Z’eﬁiné%ﬂyi[ tl?tgéhzoﬂnenoko ]E}_S]tl)gnzoﬂﬁazepm-m(llH)—

12- (4- et hyl'gi pera2| enzot hi e
b][I, 5] beronedi azepi ne, (10) 9-met hyl - 12- (4- net hyl pi per azi n-

é >cl|hl) o?? [1|§]f?enzo %yfg %E'?gliwl &1]11‘?941%0%? @351@25]% %ﬁg%aazgtpm-m (11H)-

b] [ 1, 5] d| azepi ne, 20 (12)
9- brom) 1 - met hyl pi pera2| n 1-yl)-6H[1] benzot hi enoJ 2, 3-

b] [ I1] g] be gdnmth}t]anm{ﬂ SOIE ﬂnagepiﬁdw]:lﬁ; bge,pi per azi n-
1- H t - 2
,y-én f|bu£> ety iﬁ%g%ﬂp%d?gzbﬁ ] ﬁgr)zz%éhaa?gﬁ)lbge Ellﬁs)m[ 2,3- 25
, 5 -
! )-]ESI—I?F enzolltq;ln eno@% éb%?’lﬁ’é]%%| aze p| ne ﬂﬂ% rezin
t

hyl -1 8—9—@1@6@6&[&%&%&11@&!2),3-@1[—1[5]bbnmﬁazkapﬁmd[2€1 EH})-one,

5 benzodlazeplne

LA S R br oA e e el il Sl nzaddipzepin a2t bH)-eng 2, 3-
tﬁ]yf’e”?ﬁitﬂﬁozﬁ Gl benzothienol2,3-bi[1 Slbenzodiazepin-12(11H)-one,

-bromo-8-ﬂuoro 6H-{1]benzothieno|2,3-b][1, 5]benzod1azepm- 12(11H})-one,
-6-methyl-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(11H)-one,
3-fluoro-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H)-one,

15  3-chloro-6H-{1]benzothieno]2,3-b][1,5]benzodiazepin-12(1 1H)-one,
1-methyl-6H-{1]benzothieno[2,3-b][1,5]benzodiazepin-12(11H}-one,
4-methyl-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H)-one,
3,8-difluoro-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H)-one and
3-fluoro-8-methyl-6H-[1]benzothieno[2,3-bj[1,5]benzodiazepin-12(1 1H)-one.

20 The compound of the formula (IB) is preferably a condensed thiophene .

]

8
b
1
3-
b
8-
b]
2

9
[1
yl
e
[1,
fl
[
e

compound wherein
Ra’ and Rb’ are the same or different and each is hydrogen or alkyl,
ring A is a benzene ring having 1 to 4 the same or different substituents
thereon selected from the group consisting of alkyl, alkoxy, halogen and alkyl
25 halide, or a benzene ring without a substituent, and
R® is a group of the formula (2} wherein R® is hydroxyalkoxyalkyl, methyl or
ethyl and b is 1, a pharmaceutically acceptable salt thereof and hydrates thereof.
More preferred are a condensed thiophene compound of the formula (IB)
wherein
30 Ra’ is alkyl),
Rb’ is hydrogen or alkyl,
ring A is a benzene ring having one substituent thereon selected from the
group consisting of alkyl, alkoxy and halogen, or a benzene ring without a
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]
]

, 5] benzodi azepi ne, 20 (19)

uor o- 2- net hyl - 12- (4- net hyl pi perazi n-1-yl)-6H[ 1] benzot hi enof 2, 3-
, 5] benzodi azepi ne, (20) 3-nethoxy- 12-(4-nethyl pi perazin-
)-6H-[|] benzot hi eno[ 2, 3- b][1, 5] benzodi azepine, 5 (21)

uor o- 3- net hoxy- 12- ( 4- met hyl pi perazin-1-yl)-6H[I|] benzot hi eno[ 2, 3-

5] benzodi.azepi ne, (22)
di chl Wﬁdq@ E’ hyI pi perazin-1-yl)-6H[1]benzot hi eno[ 2, 3-

, 5] b d |

- %fFf&L%SWM@%ﬂY iR (A fhertin K5 ISR PARIBS 12
ono- Spharmaceutically- ameptatﬂe sait dhereof and hyelrates|thereoft h| eno[ 2, 3-
el

1
|
1
|
|
111,
]

]

I T M T AN T —
0 %één’ﬁk%rﬁb?ﬁ%?ﬁb&eﬁtﬂé&es% HARSEE HhitnBeR): 2. 3-

5] benzodi azepi ne

]
met hyl - (123) 2-methyl-pi(penethyipiperdzin-a Hyl]thicne{2,3th] [k 8lkefz8%azepine,

b] [ 1, 5] benzodi azepi ne

(46) . . . . .
4- et hyl - {88Q) 2- ﬁ@wﬂrﬂr(drmt%zlpmmn) Lghthienel2ny bk ibenzoxazepipe,
b][I, 5] be ( ~
3 5.0 11 abr ) 20 e, gactylniograpin: Lyl hiengl2,3 bl Slbepgompcpine,
b] [ 1, 5] be(4R]iSanwmthosy-2(rhethyl-4-(4-methylpiperazin-1-yljthieno[2,3-
3-fluoro-8-nethyl-12-(4-net hyl pi perazin-1-yl)-6H-[1] benzot hi eno[ 2, 3-
10 1,5]bénzoxazepine,
(143) 2,6-dimethyl-4-(4-methylpiperazin-1-yl)thieno[2,3-b][1,5]benzoxazepine,
(145) 2,9-dimethyl-4-{(4-methylpiperazin-1-yl)thieno[2,3-b][1,5]benzoxazepine,
(144) 2,3-dimethyl-4-(4-methylpiperazin- 1-yljthieno[2,3-b][1,5]benzoxazepine,
(146} 8-chloro-2-methyl-4-(4-methylpiperazin- 1-yljthieno[2,3-
15 Db][1,5]benzoxazepine, and
(147) 8—ﬂuoro—2—methy1—4—(4—methy1p1peraz1n 1-yljthieno|2,3-
b][1,5]benzoxazepine.

[
f
[
y
f
[
9-
[
y
b
[
y
C
[

b
8
b
1
8-
b
8
bl[1
1-vyl
3-br
bl[1
1-vyl
3-ch
b][1,
1-

The present invention also encompasses pharmaceutically acceptable
salts of the above-mentioned compoﬁnds and hydrates thereof. |
20 The compound of the formula (IIB) is preferably a thienobenzoxazepinone
compound wherein
Ra’and Rb’ are the same or different and each is hydrogen or alkyl, and
ring A is a benzene ring having 1 to 4 the same or different substituents
_ thereon selected from the group consisting of alkyl, alkoxy, halogen, ydroxyl and
25 alkyl halide, or a benzene ring without a substituent.
Preferable compounds of the formula ([IB) include the following
compounds wherein the numbers in parentheses are Example numbers:
(98) 2-methylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one,
(101) 2,3-dimethylthieno[2,3-b][1,5]benzoxazepin-4(SH}-one,
30 (102) 2,8-dimethylthieno|2,3-b][1,5]benzoxazepin-4(SH)-one,
(105) 8-chloro-2methylthieno|2,3-b][1,5]benzoxazepin-4(5H)-one,
(106) 8-fluoro-2-methylthienof2,3-b][1,5]benzoxazepin-4(SH)-one,
(107) 8-methoxy-2-methylthieno|2,3-b][1,5]benzoxazepin-4(SH)-one,
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b][I, 5] benzodi azepi ne, and 25 (51)

12- (4- et hyl pi perazin-1-yl)-8-fluoro-6H[1] benzot hi eno[ 2, 3- Db]

[ 1, 5] benzodi azepi ne. The present invention al so enconpasses
pharmaceutically acceptable salts of the above-nentioned conpounds and
hydrates thereof. The conpound of the formula (I1A) is preferably a

benzot hi o 0,._C und | I sSNH__O .or and Rl err] are the
sane or dﬁ@%ﬁi%&@%?%&mgﬂgmm4é@%&& ‘or alkyl, 21
ring Ais ) ' BAY|2 1t énidgézéﬁ,'ﬁm Gidel apgnt substituents
thereon s Foe ?Q%@?‘S‘rﬁ‘?ﬁ%ﬁgﬂoﬂ% ong?s]Psti ng of al %I/—P, afkoxy, hal ogen and
al kyl hal (HEg) 2ethylthiene{?S-b][hd]vinzosazepin<t(bHj-ongent, and ring Bis a
benzene ring whgrein the bond shown dot t line and,a.5 solid.line is
> Houbl e bond ohE HhAmiacERcaly ARG rRE A i ol 8r the Brintus i
provid Eﬁ@ﬁ- | ﬁ, iaaeh i
line i ?jn t asin Iférggkdmm)s%ﬂgg#iac@g%gp%éﬁﬁ gsg?ﬁt@?]vgﬁggb é‘(@. Iell(%\)Sﬁlefr%gl“d’ ude
-t he fol | olydgoctfieri¢ atids hydrdbrenif Aciel; silftrisaeid,) mitticeaaig; phosphatiddcidand 10
8-fluoro-6H[II|]benzog hienol 2, 3-b][.1, 5] henzodi gzepj n-12( 11 H) -qne, . .
8- chl or o- é&h&‘?@ééﬁ%é‘ﬂ M%&éﬁ?‘%@ﬁ%(ﬁcﬁgﬁﬂﬂﬁf Pi?élo afaa@,uccnnc
8- brono- 6 @g&ﬁ [ e ; !?F:gp gﬂ(ﬁ&‘%@ : = :
8- et hyl - ’| eng&@ﬁ?gﬁ%@%&bﬁ? éﬁgo [ azeglﬁtr)]ﬂn%(l%%q’blﬁg - Ongulfomc
9- f | uor o- @idid, Ig-teluendshilfondt acid; bamphblsudforidiagid; misoerbi@ ditllinaleie,acid,
10 citric acid, tartaric acid, fumaric acid and the like. The compound of the formula

(I), particularly formula (IA) or formula (IB) and pharmaceutically acceptable saits

thereof may exist in the form of hydrates or solvates, and their hydrates (1/2

hydrates, monohydrates, dihydrates, trihydrates and the like) and solvates are

also encompassed in the present invention.

15 When the inventive compounds include asymmetric atom, they can be
obtained in the form of racemic mixture or optically active compound. When the
inventive compounds include at least two asymmetric atoms, they can be obtained
in the form of respective.diastereomers or mixtures thereof. The present
invention also encompasses these mixtures and individual isomers. The present

20 invention further encompasses stereoisomers.

The synthetic methods of the compounds of the present invention are as
follows.
Method 1: synthetic method of compound of formula (IA)

A benzothiophene compound of the formula (IIA)

(11A)

25
wherein each symbol is as defined above is kept with a suitable chlorinating agent
such as thionyl chloride, phosphorus oxychloride, phosphomé pentachloride and
the like, in a solvent that does not adversely affect the reaction, such as benzene,

25



5 9-chl oro-6H-[I | benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n-12( 11H) - one,
-brono-6H[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12(11H) - one,
met hyl - 6H- [ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12( 11H) - one,
- met hoxy-6H-[ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n-12( 11H) - one,
, 9-di fl uoro-6H [ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12( 11H) -one, 20
met

T SRl PR RN, 1 SR e Rl e Sventny - one,

- met hoxy-
-fl uoro- Sﬁ% oxy- 6H &{El?gé;nz |B1e¢10 %Eg?ﬁ: 1, 5] ben@ﬂ%l azétgl)rrzv’?zfoflll—?)o-one,
met hyl - mmldnglvcca d:nmpo{lﬁd&flhljlé forfijlar{2A}i azepl n-12(11H) -one, 25

| uoro-2-nmethyl -6H-[ 11| benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12(11H)-one,

i met hyl - 6H-[ | ] benzot hi eno[ 2, 3u2] [ 1, 5] benzodi azepi n- 12(11H) - one,

, 4-tetrahydro-[ 1] benzoChi eno[ , 3-b] [ 1, 5] benzoxazepi n- 12(11H) - one,
4-tetrahydro- 8- Z hi.eno[ 2, 3-b] [ 1, 5] benzoxazepi n-

H)- one, 30

oro-1, 2,3, 4-tf enEo}%fago[Z BA) [ 1, 5] benzoxazepi n-

- di
3
, 3,
1
u
1H) - one, [I] be h| enoji2, 3- nzoxazepi n-12(1 | H) - one,
t
u
3,
3,
3

-nmet hyl -[ 1 | benzot M-e , 5] benzoxazepi n- 12( 1l H) - one,
oro-[ 1] benzot hi eno[ 3 b] 1 5] benzoxazepi n-12(11H) - one, 22
4-tetrahydro-[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzot hi azepin- 12(11H) - one,

2.3, 51 o4 Al 8oB RN | LSBT PME" Otk b LRSS E R
, 2,3, 4-t qmgmﬁmge@&ﬁﬁbuﬁaw&@f&}ﬂ@a%penzot hi azepin- 12(11H)- 5
e H-R® (5)
wherein R® is as defined above, in a solvent that does not adversely affect the
reaction sﬁch as benzene, toluene, xylene, chloroform, 1,2-dichloroethane, an
10 optionally mixed solvents therefrom and the like or without solvent, at room
temperature to 170°C for 1 to 24 hr to give a compound of the formula (IA).
Method 2: synthetic method of compound of formula (1A}
A benzothiophene compound of the formula (IIA) is kept with a suitable
sulfurating agent such as diphosphorus tetrasulfate, Lawesson reagent and the
15 like in a solvent that does not adversely affect the reaction, such as benzene, '
toluene, xylene, chloroform, 1,2-dichloroethane, an optionally mixed solvents
therefrom and the .like, or without solvent at room temperature to 170°C for 1 to
24 hr to give a compound of the formula (7)

20 wherein each symbol is as defined above. The obtained compound of the formula
(7) is reacted with a suitable methylating agent such as methyl iodide, methyl
bromide and the like in a solvent that does not adversely affect the reaction such
as tetrahydrofuran, N,N-dimethylformamide, acetonitrile, N-methylpyrolidone,
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(ox

enzot hi eno[ 2, 3-b] [ 1, 5] benzot hi azepi n-12(11H) - one,

thyl -[ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzot hi azepi n-12(11H) - one,
uoro-[I]benzot hieno[ 2, 3-b] [ 1, 5] benzot hi azepi n-12( 11H) - one,
-dichloro-6H[1|] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12(11H)-one, 10
-dichloro-6H[I|] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12(11H) - one,

|

fl : Wr}% %’%ﬁ:ﬁ:}gﬁnzo r’eho%%%be %ﬁk&ﬁgﬁt O;}gne,

thyl thedehon ahdi thedik?, & tHd re&hhe@émmmabk%éku idine,
| uor o- 6H—[I]benzoth| eno[2 3-Db] [1, 5] benzodi azep| n-12(1, 1H) - one, 15

hl or otdethylarpine; shisoprapyicthylsppine sk morgap.m

Eﬂil Bl heREEe bR A phnde, hASIAT L BERR %ﬁ%@%

8- digf | protassiin hydiegiae, boereiimIetthutoRides m@maﬂwﬂdel L Huktithione aafd
fluoro- 8 met hyI 6H-[ 11 benzot hi enol[ 2, 3-b] [i benzod| azepl n- 12(11-H)-one.

wﬁbouaadﬁascﬁegmarmmppua}i f a condensed

t hi ophene corrpound wherein Ra' and Rb' are the s_arre or d| fferent and each

i s hydrogen or alkyl, ring Au,S a bggkene ring having 1 to 4 the sane or

di fferent substituents ther@#¥MCsel e ted fromthe group consisting of alkyl,
al koxy, hal ogen and al kpg=25 hal i 4 r a benzene ring wthout a
substituent, and R ' he forn]g,a (2) wherein Rerr] is
hydroxyalkoxyalkyl ) b;is 1y "a pharmaceutically
accept abl e salt thgrg - theReof I\/bre preferred are a
condensed t hi ophene v g'the fornula (1B) wherein 30 Ra' is
al kyl, Rb" is hydrogen or alkyl, ring Ais a benzene ring having one
substituent thereon selected fromthe group consisting of alkyl, alkoxy and

hal ogen, PlerdirPEAAF§FmbbIYS 24 deffitl sbove. The obtained compound of the formula
(7) or the formula (8) is kept with a compound of the formula (5) in a solvent that
10 does not adversely affect the reaction, such as tetrahydrofuran, N,N-
dimethylformamide, acetonitrile, N-methylpyrolidone, dichloromethane, benzene,

Uﬂmbjg

o—h

NCOCDAI—‘UJCDCDQ)@\ICDOOOO'_'

o

toluene, xylene, chloroform, 1,2-dichloroethane, an optionally mixed solvents
therefrom and the like, or without solvent, at room temperature to 170°C for 1 to
24 hr to give a compound of the formula (IA).

15 Method 3: synthetic method of compound of formula (IA) wherein X is NH, N-R*, O
orS

. A benzothiophene compound of the formula (9)

9)

wherein R is alkyl, R is halogen and other sjrmbols are as defined above, is kept
20 with a compound of the formula (10)
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23 substituent, and Rlerr] is a group of the fornula (2) wherein R err]
is methyl and b is 1, a pharnaceutically acceptable salt thereof and
hydrates thereof. Preferable conpounds of the fornula (I1B) include the
foll owi ng conpounds 5 wherein the nunbers i'n parent heses are Exanpl e
nunbers: (125)

2-met hyl - 4- (4- et hyl pi per azi n-1-yl ) thi eno[ 2, 3-b] [ 1, 5] benzoxazepi ne, (130)
2-ethyl - 4- (4- et hyl pi per aziN©L-y! ) thi eno[ 2, 3-b] [1, 5] benzoxazepi ne, (138)
2, 8-di et hyl - 4- (4- net per azin-1-yl ) thieno[ 2, 3-b] [1, 5] benzoxazepi ne,
(142) 8- met hoxy- 2- rret 4- (4- rrethyl pi pqu@yi n-1-yl)thienof[2,3- 10

b] [ 1, 5] benzoxazepi ne,

2, 6-di met hyl - 4- (4- net hyl pi p§132| n-1-yl )thl eno[ 2, 3-b] [ 1, 5] benzoazepi ne,
(145)

2, 9-di net hyl - 4- (4- net hyl pi perazi n-1-yl)thi eno[ 2, 3-b] [1, 5] benzoxazepi ne,
(144) 12 '

2, 3-di et hyl - 4- Herelg%{lbsll\glél alg%-lnR‘}I?/ )°trr§% er%géx]lsascet?gﬁgoibggbllnn%
(146) 8- célvent thatedoby hotiadverselytafept the resiction, sugh asé*thz 3- 15

lé)]n)[éi) tSLZ:nzoqﬁz]?_gl ne, ., nd é @Qﬂﬁf#ﬁf %]2 Etjhél 'h4°%\?eﬂ§ Bﬁ g ezi n-
Pg &glﬁ.gtagy MR %%d'rtﬁﬁer Vot sfarﬁb;%ds@wemqheféﬁm%u

conmpounds he conpound of the for rruI a (11B)
is pref erwlth;auasélhelelr)hbﬂmpmenmwmeowhmt smd'raspyMMeambﬂmlaImne t he

TG havi GSOPTORYlg e and) thiike BF 8 NSRRI ihash Suchii diGuthuBlAE T o,
the group,6RRSHh cAebdHaté! é&\‘ﬁun?&éi'ﬁéﬂateb SOPUR hy Y@ Hot@dum hydroxide,

potassium tert-butoxide, sodium alkoxide, butyllithium and the like at -20°C to
10 170°C for 1 to 24 hr to give a compound of the formula (11)

(11)
wherein each symbbl is as defined above.
A compound of the formula (11a)
. o -
R3 [ \ 2 . |
SN Ng R' (11a)
O,N.

15 wherein R is hydrogen or alkyl and other symbols are as defined above, which is
a compound of the formula (11) wherein X is NH or N-R*, can be also synthesized
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25 alkyl halide, or a benzene ring wthout a substituent. Preferable
conpounds of the fornmula (I1B) include the foll ow ng conpounds wherein the
nunbers i n parentheses are Exanpl e nunbers: (98)

2-met hyl t hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n- 4(5H) - one, (101)

2, 3-di net hyl t hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-4(5H) -one, 30 (102)

2, 8-di met hyl thi eno[ 2. 3-bl ] 1. 5] benzoxazepi n-4(5H) - one, (105)

8-chl oro- Wﬁﬂ%g}g)l[nghgo%] [ 1, 5] benzoxazepi n-4(5H) - one, (106)

8-fluoro-2-neth i \ &hﬁw [ f B foeAfula (19))

8- met hoxy- 2- et )r?;/dlrt hi e c}[g'zjgg-eitl)J 1, 5] benzoxagﬁé%ﬁﬂ??l—i) - one, ((2% (108)
nzoxazepRA- 4(5H) - one, (109) -

2, 6-di net hyl t hi eno[ 2, 3-bl [ 1, 5]
|.n-4(5H)-one, and (116) -
(5M) - one. The pharnaceutically

2,9-di mret hyl t hi eno[ 2, 3-IRT'O
2-et hyl t hi eno[ 2, 3-b] [ 1, 5] benzox

f t§ye fopmula (1912)5 particularly formula
| t S wi tRbrgani c acid, such as

-acceptable salt of the conpound
hydrochl oric acid, hydroBroMi acit87 sulfuric acid, nitric acid, phosphoric

(I1A) or formula (IB), includes

acid and t A | [.C: A% i [

pr opi oni ¢ Q@#ﬁgﬁﬁ%@;ﬁsﬂg\héﬁ%g?@%ﬁ%& \g@#@ﬂi@p@?ﬁﬁﬁit@g gm 1,11a
met hanesul(figpi ¢ aci d, benzenesul fonic acid, p-toluenesulfonic acid,
canphor sul fonic acid, ascorbic acid, maleic acid, 10 citric acid, tartaric
acid, furmaric acid and the |like. The conpound of the formula (1), '

particularly fornmula (1A or RO,mul a (IB) and pharmaceutically acceptabl e
salts thereof may exist @ e tormof hydrates or solvates, and their
(

N

hydrates (1/2 hydrates, hydr at es, di hydrates, trihydrates and the |ike)
and solvates are al so encoppassed in &) present invention. 15 When
the inventive conpounds incl ugd*asymetric atom they can be

5
wherein R!* is halogen and ring A is as defined above, in a solvent that does not
adversely affect the reaction, such as N,N-dimethylformamide, dimethyl sulfoxide,
N-methylpyrolidone, tetrahydrofuran, ethanol, 1,4-dioxane, an optionally mixed
solvents therefrom and the like, or without solvent, in the presence of an organic

10 base such as pyridine, triethylamine, diisopropylethylamine and the like oran_
inorganic base such as sodium hydride, potassium carbonate, sodium carbonate,
sodium hydroxide, potassium hydroxide, potassium tei-t—buto:dde, sodium
alkoxide, butyllithium and the like at -20°C to 170°C for 1 to 24 hr to give the
above-mentioned compound of the formula (11a).

15 In particular, of the compounds of the formula (11a), a compound wherein
R® is alkyl can be also obtained by keeping a compound wherein R is hydrogen
with an alkyl halide of the formula (6) to be mentioned later, in a solvent that does
not adversely affect the reaction, such as N,N-dimethylformamide, dimethyl
sulfoxide, N-methylpyrolidone, tetrahydrofuran, 1,4-dioxane, an optionally mixed

20 solvent therefrom and the like, or without solvent, in the presence of an organic -
base such as pyridine, triethylamine, diisopropylethylamine and the like, or an
inorganic base such as sodium hydride, potassium carbonate, sodium carbonate,
sodium hydroxide, potassium hydroxide, potassium tert-butoxide, sodium
alkoxide, butyllithium, lithium diisopropylamine and the like at room temperature

25 to 170°C for 1 to 24 hr. '
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obtained in the formof racenic mxture or optically active conpound. Wen
the i nventive conpounds include at | east two asymetric atons, they can be
obtained in the form of respective diastereoners or m xtures thereof. The
present invention also enconpasses these m xtures and individual isomers.

The present 20 invention further enconpasses stereoi sorrers The synthetic

t hod f th d f th t f Met hod 1:
aynthetio. met nod BB ARRRO P BTaRs Pheormia K ids 265t Pt ErsSgEnmuna o
the for mub@rial ﬁ}eésa&é lo 108 ire 2 SBIvenfadt s@ﬁ)taa%fse HRQRY thé FedetiBh

with a suitable chlorinating agent such as thionyl chlori de phosphor us

ox%/chljor i mlphmmpanf ; tohmq:thana%;ldthyhaﬂ:et?addirmhymmnannda amtllaacid twmerl ,does
not adverse C reaction, .suc e ol uene ene,

CE| olr of or F?P&P i ﬁegeioi‘éﬁ\'@tﬁ ﬁﬁﬁatheaﬁ?ﬁ ?EH‘”&W‘V&?& n@ﬂg‘r@!ergm and
}wetoI g v?i”g corrpoun%ﬁhpﬂgkn %rn@@%ﬁ%%ﬁﬁrr %%glbﬁr é&ﬁl rr%’ |s as

defined alpalladivthdydroxidesRaneymivket] m&umimnfomd&mndméhkeatk@qm with a
conpound of the formula erein Rlerr] is_as_defined abqve, in a
sol vent t RGPEFRAIS R léevfgrf%mﬁﬁffercﬁo glﬁ%arceaa?qw olithe fasmda bidtle,

tol uene, xylene, chlorofom 1, Ddichl or ot hane, an 10 optionally m xed
sol vents therefrom and g or without solvent, at roomtenperature to
170[err]C for 1 to 24 hi™t msnd of thefornula(IA).-

1
X S R
HoN (14)
wherein each symbol is as defined above.
10 The compound of the formula (14) can be also obtained by keeping a

compound of the formula (11) with a suitable inorganic reagent such as iron, zinc,
tin(ll) chloride énd the like, in a solvent that does not adversely affect the reaction,
such as ethanol, methanol, 1,4-dioxane, dimethylformamide, acetic acid, water,
an optionally mixed solvent therefrom and the like, 1n the presence of a suitable
15 acid such as hydrochloric acid, acetic acid and the Lk at -20°C to 150°C for 1 to 24
hr. '
In addition, of the compounds of the formuia (14}, a compound wherein X
is S or O can be also obtained by keeping a compound of the formula (9) with a
compound of the formula (25)

NH,

A -

R16
20

wherein R'® is OH or SH and ring A is as defined above, in a solvent that does not
adversely affect the reaction, such as N,N-dimethyformamide, dimethyl sulfoxide,
N-methylpyrolidone, tetrahydrofuran, ethanol, 1,4-dioxane, an optionally mixed
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Met hod 2: synthetic nmethod of conpound of formula (I A) A benzot hi ophene
conpound of the formula (I1A) is kept with a suitable sulfirating agent
such as di phosphorus tetrasul fate, Lawesson reagent and the 15 Ilike in a
sol vent that does not adversely affect the reaction, such as benzene,

t ol uene, xylene, chloroform 1, 2-dichl oroethane, an optionally m xed

| f _ i |y
1700 or 1] R BB drtf e 16, o walhon vt 1 o BhostR6E phetopiyicse
wher ei n ebade Sehas pysidate, dEEIHRSMARO Wiso laﬁﬁﬁe%{&)ﬂ&m&r khe

formula (7) is reacted with a Suitable ne hy atlng agent such as nethyl
i odi de, niRORgANIEhase suchas sodeum hydtide, patassium cathonatie,sodiumn cedbenats, y

acetoni ¢ 1 SRR oo Al B Bissiah RN GRS Db m

1, 2- di 5hl sIkeRideabety mﬂueﬁwea%hém{weﬁo@kagsbéctfm%?arﬁland the ke, in

the presence of an organi c base such as pyridine, triethylam ne,
di i sopr opyl et hyTmeh@mdjcmmpolmklmfmhe ﬁmmﬂar(@;@)nsdceb&sﬁlmcﬁm&uﬂd&f@lﬁ:

hydri de, potasgsilm car honat odi um car bona sodi um hydrOX| de, 5
pot assi unfmﬁ% %ﬁ P& 1o QX @R Sch asexyisple; hi um

?g(rjri[ h\(/a\hleiédg?%née)a h syﬁgsfﬁl S és tg&?l neﬁ a][J'O\?(gmﬂlﬁr%g ﬂl%fl i ne% con%%ﬁwu)dfwfhe

forml a (St)lvo:nt thieeeffamrariditheslike, orwithowt sdiventg bt presenced bfa saitablea (5)

in a tha 10, does pot adversely affect the reaction, such as
tetram & F@aﬁlwtﬁmﬁoﬁ’éﬁé, thintstrachloride, plursiniynpohleridgone,

di chloro ”@ﬁ&' ﬂﬂ@hk@ﬁf‘ﬁﬁﬁ‘ﬁ temperature to 170°C for 1 to 24 hr to give a compound of the
formula (1A). |
Method 4:
A compound of the formula (IAa)

-

15 wherein each symbol is as defined above, which is a compound of the formula (IA)

wherein X is N-R*, can be also obtained by keepinga benzothiophene compound of
the formula (IAb)

(IAD)

wherein each symbol is as defined above, with an alkyl halide of the formula (6)
20 Hal-R* (6)

wherein Hal is halogen and R*is as defined above, in a solvent that does not

adversely affect the reaction, such as N,N-dimethylformamide, dimethyl sﬁlfoxide,
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t ol uene, xylene, chloroform 1, 2-dichloroethane, an optionally m xed
solvents therefromand the like, or without solvent, at roomtenperature to
170[err]C for 1 to 24 hr to give a conmpound of the forrmula (IA). 15 Met hod-
3: synthetic nethod of conpound of fornmula (1A) wherein Xis NH NRerr],0
orS A benzot hi ophene conpound of the fornmula (9) [err] wherein Rerr] is

RN s U AR AR L LT
NH R er r |, tereRbmhd Bte likébrivitiodsSsoleintRitHD¢Sentdofars 6tgeaiic bhsasudoes

not adversely affect the reaction, such as N, N di et hyl formanm de, di et hyl

sul f oxi de, asipyeding, priethylatoing, diisopropylothylamine and thediesor an inorganiane, an
optional ly, mi xed .sol vent .therefromand.the |jke, or wthout solvent, in the
o esence 53 Susty o S, Rolsii crsboRatee bodir Bhtpotied Batu” "¢
di i sopr spyh?afaﬁ&épmgg% wﬁ%bt&%iuﬁ%wmfom So8iifth ARosHAL] UM

hydri de, potassium car bonat e, sodi um hydroxi de, potassium
hydr oxi de, butyllittdummand the like at roem tenberatuxekoXi79C fordyol24 hi.um and t he
like at -20[eyr]l]Cto 10 170[err]C for 1 to 24 hr to give a conpound of the
formula (1 F’] wherein each synbol is as defined above. A conpound of
the fornula (11a) [err] 15 wheggin R13pRs hydrogen or al kyl and ot her

synbol s are as defined above, ichis :

2 )
T~ R! (IAc)

A compound of the formula (IAc)
wherein ¢ is 1 or 2 and other symbols are as defined above, which is a compound
10  of the formula (IA) wherein X is SO or SO,, can be also obtained by keeping a
benzothiophene compound of the formula (IAd)

wherein each symbol is as defined above, with an oxidizing agent such as
hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, sodium

15 perbromate and the like, in a solvent that does not adversely affect the reaction,
such as water, ethanol, acetic acid, formic acid, dichloromethane, chloroform, an

optionally mixed solvent therefrom and the like, or without solvent, at -78°C to
120°C for 1 to 24 hr.
| Method 6: synthetic method of compound of formula (IIA)

20 A compound of the formula (14) is kept with an organic base, such as
pyridine, triethylamine, diisopropylethylamine and the like, or an inorganic base,
such as sodium hydride, potassium carbonate, sodium carbonate, sodium
hydroxide, potassium hydroxide, potassium tert-butoxide, sodium alkoxide,
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a conmpound of the fornmula (11) wherein Xis NH or N-Rerr], can be also
synt hesi zed 28 by the follow ng nethod. For exanple, a benzothi ophene
conmpound of the fornmula (12) [err] wherein each synbol is as defined above,
i's kept with a conmpound of the fornmula (13) [err] 5 wherein Rerr] is

hal ogen and ring A is as defined above, in a solvent that does not

adversely_ affect, the reactjon, such N- di net hyl.f or ppni.de i hyl

sul f oxi de b"ﬁWﬁ@?‘HW Bf/‘ﬁ&?‘Fé’éﬁ‘?e?r ?M@ﬁ’%%a&g& %ilq]fh%% g?argugi Eﬁ%@%d%n
optionall ' I : ' '

oPLI onal | 4o fbH 8y AR o e ol St

di i sopr opyicid, spichrassulfuric atid, phésphoricacid rmdythe like) irs a selvent satsdoisumot .
Pyl oxi de AOYBTSEDAUAL (06 Foasion RUEh AssrBIAFares Pt CHRBIIIRA hi um and & he.
ydr oxi de, B¢ iSHE! , st hi um an e

i ke atg - : LA - j.oned
corrpoun5d g&%&%ﬁ%ﬁ%@ﬁ%‘ﬁ@?&’ m%%&%%ﬁq&?Fﬁ?ﬁgéé%ghds of
the for nuixgldne, aa)optionadiyraiced solvene tirerBfrent indsheliky) atreonbtermapaatefs @ ned

by keeping a conmpound wherein R13 is hydr o%gg with an al kyl halide of the
f or mul a (%)70(6 19t 1terd4 brteigiverassompound o the farmiadllfbes” not adversel y

affect the reacty ' f Wle, « [i froxj.de,
N ot hyl pyr ol | ddnepBHAl FInE BRI s AT 6 ot orgRtfo e,
sol vent t hichf d9sodinth hi)@rdxide; pobassituinBydroxite] ®akiun hydhexige endihe ke, an
organi ¢ base such as E)yri dine, triethylam ne, diisopropylethylan ne and the
li ke, Y} 4n a solvent that does not adversely affect the reaction, such asmetﬁanol, ethanol,
" water, tetrahydrofuran, 1,4-dioxane, an optionally mixed solvent therefrom and
the like, at room temperature to 150°C for 1 to 24 hr to give a compound of the

formula (15)

(15)

15 wherein each symbol is as defined above. The obtained compound of the formula
(15) is kept with a suitable condensing agent, such as dicyclohexylcarbodiimide,
diisopropylcarbodiimide, N-ethyl-N'-3-dimethylaminopropylcarbodiimide,
diethylphosphoryl azide, diphenylphosphoryl azide and the like, in a solvent that
does not adversely affect the reaction, such as benzene, toluene, xylene, hexane,

20 ethyl acetate, diethyl ether, tetrahydrofuran, dioxane, chlorofoﬁn,
dichloromethane, 1,2-dichloroethane, N,N-dimethylformamide, dimethyl sulfoxide,
N-methylpyrolidone, pyridine, an optionally mixed solvent therefrom and the like,
at room temperature to 100°C for 10 min to 24 hr to give a compound of the
formula (IIA).

25 Method 7: synthetic method of compound of formula (IIA)

A compound of the formula (16}
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i norgani ¢ base such as sodi um hydri de, potassium carbonate, sodium

carbonat e, sodi um hydroxi de, potassium hydroxi de, potassiumtert-butoxide,
sodi um al koxi de, butyllithium lithiumdiisopropylamne and the |like at
rToomtenperature 25 to 170[err]C for 1 to 24 hr. 29 The obt ai ned
conmpound of the formula (11) is kept with hydrogen at normal pressure to
100 atm in a solvent(xhat does,not adversely affect the reaction such as
et hanol , et hang_* eyhyl acet Re, dinet hyl f ormam de, acetic acid, water, an
optionally m xe (gol nt th omand the like, or without solvent, in the
5 presence of a suitab tg at al yst suigu as pal | adi um carbon, palladium
bl ack, pal | adi um hydr oy de y nickel ,‘ }ati ni um oxi de and the |ike at
roomtenperature tgil § #ORY to 24 hr to gi ve a conmpound of the
formula (14) [err] wherePn each synbol is as defined above. 10 The
conpound of the fornmula (14) can be al so obtai ned by keeping a conpound of

t he forrm}lvgséqji_:é) ag{ath a syitable inorganic reagent such as jron, zinc,
tin(ll) ¢ &agh gymbol s azdeimediaboye, iskeptyath acattahle chlovinetingagent ect

t he reactj o ol ' | £ prnam de,

acetic aC|g ; \%gﬁwéir?’ pﬁ%ﬁfgg@?bh%pﬁé}nﬁ%%gﬁ{o\%% Bpﬁ%&%?%é%ﬁ?@r ke, in
the preseogsybéhleride ahdihe like i Solserttthat dogd hot Aioérselyeafcdt the sddctioaci d
and the lik at -20[err]C to 150[err]C for 1 to 24 hr. In addition, of the

conpoufdsS¥Eh afdengengtaluens) xylgne.srpetniermnbledishjorpethens; an aptionsdlyal so
obtal ned BtxdPElviith therQiBA Uit Ble 1S, dr bt {oled) bl réorf WERPANTRL 1 e

formula (
170°C for 1 to 24 hr to give a compound of the formula (17)

(17)

| wherein each symbol is as defined above. The obtained compound of the formula,
10 (17) is kept with a compound of the formula (18)

NH,
C:[ 12 (18)

wherein each symbol is as defined above, in a solvent that does not adversely affect
the reaction such as benzene, toluene, xylene, hexane, ethyl acetate, diethyl ether,
tetrahydrofuran, dioxane, chloroform, dichloromethane, 1,2-dichloroethane, N,N-

15 dimethylformamide, dimethyl sulfoxide, N-methylpyrolidone, pyridine, an
optionally mixed solvent therefrom and the like, or without solvent, in the presence
of an organic base, such as pyridine, triethylamine, diisopropylethylamine and the
like, or an inorganic base, such as potassium carbonate, sodium carbonate,
sodium hydroxide, potassium hydroxide and the like at room temperature to

20 170°C for 10 min to 24 hr to give a compound of the formula (19)
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.[err] wherein Rerr] is OHor SH and ring Ais as defined above, in a

sol vent that does not adversely affect the reaction, such as

N, N- di met hyf or mam de, di net hyl sul foxide, N nethyl pyrolidone,
"tetrahydrofuran, ethanol, 1,4-dioxane, an optionally m xed 30 sol vent
therefromand the Iike, or without solvent, in the presence of an organic
base such as pyridine, trieth ' lai sopropyl ethyl am ne and the |ike or
an inorgani c base glgh a pot assi um car bonat e, sodi um
carbonat e, sodium [ Rydr oxi de, potassiumtert-butoxide,

sodi um 5 al koxi de, Dy {ithiu I. ke at -:ng’(t_o 150[err]C for 1 to
24 hr. The obtai ned{cqogpdund offf th Iq (14) i's kept with a conpound, of
the formula (5) in a emgllt noR adversely affect the reaction,

such as ani sol e, toluene, xyl ene,S nmesi tyl ene, nitrobenzene,
1, 2-di chl oroet hane, an optionally m xed sol vent therefromand the Iike, or
W t hout sqQlvent, in the presence qQf _.a suitable 10 - Lew s acid such as

titani umshereiRceacky sambolisias delined @NONE; de, al umi ni um chl oride and the |ike

at room t enper at Yyl.e OWiTel 4 | nd of the
formula (I Z;) %étjﬁglr)ﬁp&k??gén{)d&}ﬁr}ggé}é)t% ﬁ%rairrgl?l %&#%%lflégﬁmg wher ein
each syngempountbofitie fogduib6} withha ebripound eneifotimala {18} ifh arsolvent( | A)

wherein X is NRerr], can be also obtained by keeping a benzot hi ophene

conpodind that dors nefradyezsely afiect therpaghien sueh asdienggnsdrluenc, Fyieae) ned
above, Wi f0 A0 @hiiYhcdidtd dfethfl dthér, 1@EHY @rdffitan, dioxane, chloroform, -

dichloromethane, 1,2-dichloroethane, N,N-dimethylformamide, dimethyl sulfoxide,
N-methylpyrolidone, pyridine, an optionally mixed solvent therefrom and the like

-

and a suitable condensing agent, such as dicyclohexylcarbodiimide,

10 diisopropylcarbodiimide, N-ethyl-N*-3-dimethylaminopropylcarbodiimide,
diethylphosphoryl azide, diphenylphosphoryl azide and the like at room
temperature to 100°C for 10 min to 24 hr. |

The obtained compound of the formula (19) is kept in a solvent that does
not adversely affect the reaction, such as methanol, ethanol, N,N-

15 dimethylformamide, dimethyl sulfoxide, N-methylpyrolidone, |
hexamethylphosphorous triamide, benzene, toluene, xylene, chloroform,
dichloroethane and the like, an optionally mixed solvent therefrom and the like, in
the presence of an organic base, such as pyridine, triethylamine, N,N-
diisopropylethylamine and the like, or an inorganic base, such as potassium

20 carbonate, sodium ca_.rbonéte, sodium hydroxide, potassium hydroxide, sodium
hydride and the like at room temperature to 17 0°C for 10 min to 24 hr to give a
compound of the formula (IIA).

~ Method 8:
A compound of the formula (IIAa)
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20 Hal - Rl err] (6) wherein Hal is halogen and Rerr] is
as defined above, in a solvent that does not adversely affect the reaction,
such as N, N-di net hyl f ormam de, di methyl sul foxide, 31
N- net hyl pyrol i done, tetrahydrofuran, 1,4-dioxane, an optionally m xed
solvent therefromand the |like, or wthout solvent, in the presence of an
organi ¢ base such as pyridine, triethylam ne, diisopropylethylamne and the
| i ke, or an inorganic bage such p2 sodi um-hydride, potassium carbonate, ‘
sodi um carbonate, spdi up’s hydrpoxi de, potassi um hydroxide, potassium
tert-butoxide, sodin =fpatylithiumand the |like at room
4 hr. Method 5. [err] A conpound of the
nd jot her synboIIEAa)e as defined above,
'IR(IA) wherein X is SO or SOerr], can
g benzot hi ophene conpound of the fornula (IAd)
as defined above, with an oxidizing agent such as

y
wher ei n each synbol
hydr ogen peroxi de, m( oroperben20| c acid, sodium periodate, sodium 15
perbromate and the like, in a solvent that does not adversely affect the
reaction, such as water, ethanol, acetic aC| d, formc acid

di chl or omsWh aﬂme@mm inasdefnad-abays; which 1sgﬁﬁ¢m§au§d|q;féh¢fqnmlaf(%}n

28, o 5L 5 ) SRS ™

conmpound off theforrAnIANIAb| 14) is kept with an organic base, such as

(I1AD)

wherein each symbol is as defined above, with an oxidizing agent, such as

hydrogen peroxide, m-~chloroperbenzoic acid, sodium periodate, sodium

perbromate and the like, in a solvent that does not adversely affect the reaction,

such as water, ethanol, acetic acid, formic acid, dichloromethane, chloroform, an
10 optionally mixed solvent therefrom and the like, or without solvent, at -78°C to

120°C for 1 to 24 hr. |

Method 9:

-A compound of the formula (IIAc)

(IIAc)

rR* -
wherein each symbol is as defined above, which is a compound of formula (ITA)

15 wherein X is N-R*, can be also obtained by, for example, keeping a benzothiophene
compound of the formula (IIAd})
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pyridine, triethylamne, diisopropylethylamne and the |ike, or an

I norgani ¢ base, such as sodi um hydri de, potassium carbonate, sodium
carbonat e, sodi um hydroxi de, potassi um hydroxi de, potassiumtert-butoxide,
sodi um al koxi de, 32 butyllithiumand the like, or a suitable Lewi s acid,
such as titaniumtetrachloride, thin tetrachloride, alum niumchloride,
boron trifluoride and the like,p2r a suitable acid, such as sulfuric acid,
phosphoric acid angythg-like, ifi a solvent that does not adversely affect

t he reaction, such ' j hane, chloroform 5 tetrahydrofuran,

di met hyl sul f oxi dé rmam de, benzene, toluene, xylene, an
optionally m ye and the |i(kBAdht room tenperature to
170[err] C for\1 a Bonpound of the formula (11A). A
conmpound of the i is kept with a suitable inorganic base, such
as sodi um hydr oxi de, Hpot asSi um hydr oxi de, bari um hydroxi de and the |ike, 10
In a solvent that does not adversely affect the reaction, such as nethanol,
et hanol, water, tetrahydrofuran, 1,4-dioxane, an optionally m xed sol vent

t her ef r orwleereirt ¢ach syabokbis ascdufinedrabonve) with droalkyOhalide 6F fherformuda @], #r t O
gi ve a conmpqund of the forrmula (15) [err] 15 wherein each synbol is as

defi ned &xpleentthat dpesnetadversplyafiechthe reactionnaveh @sN,Nrs” kept with a

ot Sonr o RASHIRLAbAIR B ARpREY L AR EAASL Bhdvpromran.,
di et hy3 pHosplioxatie, anioptiondilly meired BbReptBierbfrei sed thililtd) or Wittfoutisdlvdnt,

solvent that does not adversely affect the reaction, such as benzene,
t ol uene, iRfhe peesaner of an grgaridhaseasuch as pyridineytrietylamine,et r ahydr of ur an,

ﬂl I oxane, : ﬁ%ﬁﬁéﬁ%{éﬁé{cﬁﬁé@%}% Qﬂﬁdéofjéa(iﬁtlz BLSE %S sodium hydride,

potassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide,

potassium tert-butoxide, sodium alkoxide, butyllithium, lithium diisopropylamide
10 and the like at room temperature to 170°C for 1 to 24 hr.
Method 10:

A éompound of the formula (II1A€)

(HAe)

wherein each symbol is as defined above provided that a compound wherein X is
15 NH is excluded, which is a compound of formula ([IA) wherein ring B is a benzene
ring, can be also obtained by keeping a 1,2,3,4-tetrahydrobenzothiophene

compound of the formula ([IAf)
R2
H P y
) D
{I
G TS A
X S

wherein each symbol is as defined above, with a suitable oxidizing agent, such as
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N- net hyl pyrol i done, pyridine, an optionally m xed solvent therefromand the
li ke, at roomtenperature to 100[err]C for 10 mn to 24 hr to give a
compound of the fornula (I1A). 25 Method 7: synthetic method of conpound
of formula (I1'A) A conpound of the fornula (16) 33 [err] wherein each
synbol is as defined above, is kept with a suitable chlorinating agent such

oxal yi ot S bineRucctaioe, N pfRsRicmdd SR IRIARCRIAAE) 0" o7 T e

the react} o) Qi‘ﬂfqﬁﬁﬁa IfRyhie nicbhllic @BBilyat, such as

1, 2-di chl%lric:)het %%ggﬁ% Bptlo a r;é’%rg%ﬁé%%ent t heref rom a%%l the |ike, or
wi t hout spalleatim-esrbom pallediven hydrexide, palldivr llatk; platingipoxide apd ghee a
conmpound of the formula %17) [err] wherei 8&“ synbol i s as.defined above.
The obt aj ¥ inensalvent toat daes et Y%’S@U%ff%?f '%“q@f’%ﬂ‘ SOERETSIA of the
formul g ( I ls C i | : ~dibRare, &1 vent
that d esﬁ%@%&%ﬁdggﬁl&é&}%@f %eaéf?{)%uc as&%gﬁ’gle/’ﬁeql_ t ol u’(sad?]ie,

xyl ene, hgpangallyeinisddssivaitehertfrsrhandethiedike, oewithoutrsoivensat 0XC da 2667C

chl orof orm dichl oromet hane, 1,2-dichloroethane, N, N 15

di et hyl f farnkata 48 hrdi net hyl sul f oxi de, N-nethyl pyrolidone, pyridine, an

- optional lﬁ’f%‘?ifm vent therefromand the |ike, or wthout solvent, in the

presence ani ¢ base, such as pyridine, triethylam ne,

di i sopropyl et hy haspnmsowdrid of fife foritrila n i norgani c base, such as potassium -
car bonat e, sodium carbonate, sodi um hydroxi de, potassium hydroxide and the
i ke at roomterrperaturetﬁ R ' -

i /- |
2 (I1Ag)
~ Rl
10
wherein each symbol is as defined above, which is a compound of formula (IIA)
wherein substituent on ring A is amino, can be obtained by keeping a compound
of the formula (ITAh) ' '
(I1Ah)
15

wherein each symbol is as defined above, which is a compound of formula (IIA)
wherein a subsﬁtlient on ring A is nitro, with hydrogen, in a solvent that does not
adversely affect the reacﬁon, such as methanol, ethanol, ethyl acetate, dioxane,
benzene, toluene, xylene, diethyl ether, chloroform, 1,2-dichloroethane, an

20 optionally mixed solvent therefrom and the like, using palladium-carbon,
palladium hydroxide, platinium oxide and the like as a catalyst at 0°C to 100°C
and from normal pressure to 100 atm for 10 min to 24 hr. '
Method 12: -

A compound of the formula (IIAi)
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20 170[err]Cfor 10 min to 24 hr to give a conmpound of the fornmula (19) 34
[err] wherein each synbol is as defined above. A conpound of the formula
(19) can be al so obtained by keeping a conpound of the fornula (16) with a
compound of the forrmula (18) in a solvent 5 that does not adversely affect
the reaction such as benzene, toluene, xylene, hexane, ethyl acetate,

di et hyl ether, tetrahydrofuran, dioxane, | or of orm di chl or onet hane,

1, 2-di chl or oet hane, N, N-di megyhyl for mami d di met hyl sul f oxi de,

N- et hyl pyrol i done, pyridin [ =y mM xed sol vent therefromand the
| i ke and a suitabl e condensf such\as di cycl ohexyl carbodii m de, 10
di i sopropyl carbodiimd ‘ Fhe{\ylaninopropyldﬁﬂhﬂdiin1de,

di et hyl phosphoryl a %d de and the like at room
tenperature to 100ﬂé1 e 0 24 hr. The obtained conpound of the
formula (19) is kept in a solvent that does not adversely affect the '
reaction, such as nethanol, ethanol, N, N 15 dinethylfornmam de, dinethyl

ol uene, ORI K¥ M Gine dPlorint, 150Uk AT D nd Slher pmbelaars y
m xed sol yeaefindtbabove) W id Q%oinlgah d _foﬁﬁuﬁﬁﬁg{%‘?&in %b%gﬁ%g,rﬁbase,

n
such as pyridine, triethylamne, N N diisopropylethylamne an I ke,
or an i noAB&A is ayane or hadogens cpnthesalitaineziby: didzotizing, a sempoundafitheat e,

* erper Bt (RIS Bngd %) B 301SRY At des Hon adversiR Al HitisacHen ruct A vateni
(11A).  Mdiwedtiydrochloric acid and the like and using sodium nitrite and the like at

-10°C to room temperature and keeping with fluoroboric acid, hydrogen fluoride-

pyridine, sodium chloride, cuprous chloride, sodium bromide, cuprous bromide,

sodium iodide, potassium iodide and the like at -10°C to 100°C. |

10 Method 13: synthetic method of compound of formula (IA) wherein X is NH and
bond shown by dotted line and solid line in B ring is double bond
Using a benzylcyanide compound of the formula (20) |

(20)

wherein each symbol is as defined above, as a starting material and according to
15 the method described in Japanese Patent Unexamined Publication No. 7-89965 to
give a benzothiophene compound of the formula (21)

NC R2 :
)~ A
HN—( | ,] (21)
S 2.
R
wherein each symbol is as defined above. ‘
The obtained compound of the formula (21) is kept with a compound of the

20 formula (13) in a solvent that does not adversely affect the reaction, such as N,N-
dimethylformamide, dimethyl sulfoxide, N-methylpyrolidone, tetrahydrofuran,
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A conpound of the fornula (I11Aa) 35 [err] wherein each synbol is as

defi ned above, which is a conpound of the forrmula (I11A) wherein X is SO or
SJ err], can be obtained by keeping a benzot hi ophene conpound of the
formula (11 Ab) [err] 5 wherein each synbol is as defined above, with an
oxidi zi ng agent such as hydrogen peroxi de, mchl oroperbenzoic acid, sodium

d b he li
Dot 1002t o adh T AGh e Sh bl bl SR AR bl AR 85 ™!
aci d, di %m USRS in ShY BHRAEALE! & tHeapakhich H5 peidesd, vent therefrom

and the |'ike or wthout s Ivent -78C to 1J0[err]Cfor 1'to 24 hr.
Met hod 9: mﬂn;dannnqodnﬂopramlemyimhme(and\tbe [.llge,rQr margamc base,such a8 R4, can

be al so obtai ned for ex a _benzo und of the
formul a (FOGRGR de, Ratass! Hﬁg?%lbﬂ g‘ic) 'fz) g‘é‘f ﬁYaﬁB%’wth an
al kyl gal pfigs@lind Bafd¥ide! soth&Sium fert-butoxide, sodium alkoxide, butyllithium or

the like at -50°C to 170°C for 1 to 24 hr to give a compound of the formula (22)

(22)

wherein each symbol is as defined above.
The obtained compound of the formula (22) is kept with a suitable
10 reducing agent such as iron, zinc, tin(Il) chloride and the like, in a solvent that does
not adversely affect the reaction, such as ethanol, methanol, 1,4-dioxane,
dimethylformarmnide, acetic acid, water, an optionally mixed solvent therefrom and
the like, in the presence of a suitable acid, such as hydrochloric acid, sulfuric acid,
nitric acid, phosphoric acid, acetic acid and the like at -20°C to 150°C for 1 to 24
15 hr to give a compound of the formula (23) '

(23)

* wherein each symbol is as defined above or a salt thereof with an inorganic acid,
such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid and the like.
A compound of the formula (23) can be ebtained by keeping a compound
20 of the formula (22) with hydrogen from normal pressure to 100 atm in a solvent
that does not adversely affect the reaction, such as ethanol, methanol, ethyl
acetate, dimethylformamide, acetic acid, water, an optionally mixed solvent

therefrom and the like or without solvent, in the presence of a suitable metallic
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a solvent that does not adversely affect the reaction, such as N, N

di met hyl f or mam de, di net hyl sul foxide, N-nethyl pyrolidone, tetrahydrofuran,
5 1,4-dioxane, an optionally mxed solvent therefromand the |ike, or

W thout solvent, in the presence of an organic base, such as pyridine,
triethylam ne, diisopropylethylamne and the Iike, or an i norgam c base,

ﬁ;g?oifdzgﬁ%{é}i’% ﬁl de;%]%&asm ug} Ca&@ﬁ ie, rtﬁa‘aﬁ g!lcar bonat SOdI um

butyllit I b
o P, A e e ok ey el

[err] whebgke emgrampoundsnfahe&nmmmzapove provi ded that a conpound
wherein X is 15 NH is exchygled, which is a conpound of formula (I1A)
wherein ring B is a benzene N ng, can @@ al so obtained by keeping a

1,2, 3, 4-tetrahydrobenzot hi ophgne gerpdund of the fornula (I1Af) [err]
V\/nerel n each s’égﬁol - /ne abole, with a suitabl e oxidizing agent,
such as 37 Orondsucdi nijglde, N-chrol osuqaigyi m de, -

N-i odosucci ni m de, I or odi &ano~NFYenzoqui none, or a suitable noble
netallic catal yst, as pal | adi um cRBrbon, pall adi um hydroxide, palladi um
bl ack, platiniumoxgide/and the like, in a soI vent that does hot adversely
affect the reaction, such as benzene, 5 toluene, xylene, nesitylene,

chl orof orm carbon tetrachl oride, 1 4-di oxane, an optionally m xed sol vent

t her ef 5O ARfh Q:Scf'l 'syﬁ'lbo? is les Eig lox\r/ee, r\]ns'h [Jg{mlaed 5:)?' fe%%%é% 1a to 48
suitable reducing agent, such as sodium hydrosulfite, iron, zinc, tin(ll) chloride
and the like in the presence of hydrochloric acid, acetic acid and the like, or under
neutral conditions, at -20°C to 150°C for 1 to 24 hr is kept in a solvent that does
not adversely affect the reaction, such as benzene, toluene, Xylene, dimethyl

10 sulfoxide, N,N-dimethylformamide, 1,4-dioxane, ethanol, methanol, acetic acid,
water, an optionally mixed solvent therefrom and the like, in the presence or
absence of an suitable inorganic acid, such as hydrochloric acid, sulfuric acid,

mtnc acid, phosphoric acid and the like, at room temperature to 180°C for 1 to 24

hr. '

15 _ The obtained compound of the formula (23) is kept with a compound of the
formula (1), (2), (3), (26), (27), (28), (29) or (30) in a solvent that does not adversely
affect the reaction, such as benzene, toluene, xylene, dimethyl sulfoxide, N,N-
dimethylformamide, an optionally mixed solvent therefrom and the like, or without
solvent, in the presence of a suitable organic base, such as pyridine, u'iethylaminé,

20 diisopropylethylamine and the like, or inorganic base, such as potassium

carbonate, sodium carbonate and the like, or in the absence of a base at room
temperature to 180°C for 1 to 20 hr to give a compound of the formula (IA} wherein
X is NH and the bond shown by a dotted line and a solid line in the B ring is a
double bond. .

25 Method 14: Compounds of formulas (IAe) and (IAf)
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Met hod 11: A conmpound of the formula (11Ag) 10 wherein each synbol is as
defi ned above, which is a conpound of fornmula (I1A) wherein substituent on
ring Ais am no, can be obtained by keeping a conpound 15

[ERR] wherein each synbol is as defined above, which is a conmpound of
formula (11 A) wherein a substituent on ring Ais nitro, with hydrogen, in a
sol vent that does no sely affect the reaction, such as_nethanol,

et hanol , ethyl acet oA xane, benzene, tol uene, xylen hyl et her,
chloroform 1 ,2-di ¢ ot hane, an 20 optionally m xed{s e t herefrom
and the |iKke, u5| ng Ral | &di um car bon, pall adi um hydroxi dg, plAtini um oxi de

al yst at 0OC to 100C and from nogmal sure to 100

atmfor 1
H 0 [er\ or cyano
and ot her "oy mul a

- ntBon ring A |s cyano or ha gyt ai ned by
di azoti zing a conpd e 5 formula (I11Ag) in

d . does not
adversely affect thé& reactionplsuch as water, diluted hy& och \lg%ﬁci d and
the Iike and usigaepodi um nitrite and the Iike at Mﬂerr]c toro
tenperature and keeping with fluoroboric acid, hydrogen fluoride- pyridine,
sodi um chl ori de, cuprous chloride, sodium brom de, cuprous broni de,

wherein each symbol is as defined above, provided that when X is NH, the bond
shown_ by a dotted line and a solid line is not a single bond, which are the
compounds of the formula (IA) wherein R® is of formula (2} or (3) and R® or R® is

- b hjrdrogen, can be also obtained by keeping a compound wherein R® is
alkoxycarbony! or acyl of the formula (2a), (2b}, (3a) or (3b)

/ N\

—N N—COOR7  —N = N—COR!®
( ) b - ( )b
(2a) (2b)
: —_— I 18
(3a) (3b)

wherein R" is alkyl or aralkyl, R is alkyl or aryl and b is as defined above, in a
solyent that does not adversely affect the reaction, éuch as ethanol, methanol,

10  1,4-dioxane, tetrahydrofuran, benzene, toluene, water, an optionally mixed solvent
therefrom and the like or without using a solvent, in the presence of an inorganic
a01d such as hydrochloric acid, sulfuric acid and the like or an organic acid such
as acetic acid, trifluoroacetic acid, p-toluenesulfonic acid and the like at 0°C to
150°C for 1 to 18 hr. |

15 The compounds (IAe) and (IAf) can be also obtained by keeping
compounds of the formulas (2c) and (3¢) |
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sodi um i odi de, potassiumiodide and the like at -10[err]C to 100[err]C. 10
Met hod 13: synthetic nethod of conpound of forrmula (1A wherein Xis NH and
bond-shown by dotted line and solid line in B ring is double bond Using a
benzyl cyani de conpound of the formula (20) [err] wherein each synbol is as
defined above, as a starting material and according to 15 t he net hod

descri bed in Japanese Patent Unexam ned Public No 7- 89965 to give a
benzot hi ophene/éﬁ'n'm\l\m he formula (21) N r] wherein
each syrrbol as de | The obtar-rretlﬂco uNd of t for mul a (21)
is kept with . corrpo d of t 20 formula (13) sol vent that does not
adversely affect{_t reaction, such as N, N di rre yI formam de, dinethyl
sul f boxi de, N net hyl ol i done t et rahydr of ur an, et hanol ,

1, 4- di oxane, af@eptionally m xed sol vent theref rorr(%‘ﬂd the like, or without
solvent, in the presence of an organi c base, such as pyridine,
triethylam ne, diisopropylethylamne and the |ike, or i norgani c base, such

as sodi Umv@ﬁﬁ:‘%gﬁjom %%?Péﬁ&'&ﬁ%%%ﬁyabﬁ%'%%? O%Pﬁié%!éﬁf% de,

5 potassium otassiumtert-but oxli de
butyl It hi lﬂﬁatmuna mlmtahat go€s not adeEiselyraﬂ’ea ﬂl@zealtmonpsmlvasaﬂmqipund

obt ai ned CBRHBNG SR fetet, Aimstyibrmeltigepredtic Aid, SatFoth 2PIBEAE duci ng
ggggt s3/C hmB&ed sdientthefefrdrh 2nd %&h&@b&-%ﬂﬁﬂﬂ SoftRenit] #fthel preSeric ofet t hat
" suitable metallic catalyst, such as palladium-carbon, palladium black, palladium
hydroxide, Raney nickel, platinium oxide and the like at room temperature to
150°C for 1 to 24 hr.
Method 15: Compounds of formulas (IAg) and (IAh)

C | Rl
{1ag) (IAh)
10
wherein R* and R’ are each acyl or alkoxycarbonyl and other symbols are as
defined above, provided that when X is NH and the bond shown by a dotted line
and a solid line is not a single bond, which are the compounds of the formula (IA)
wherein R® is formula (2) or (3) and R® or R? is acyl or alkoxycarbonyl, can be
15 obtained by keeping compounds (IAe} and (IAﬂ (R® or R® is hydrogen) with a
suitable acylating agent, such as acyl halide of the formula (31)

" Hal-CO-RY @Y
wherein Hal is halogen and R'° is alkyl or aryl, or acid anhydride of the formula
(32)
20 (R®CO), O (32)

wherein RY is as defined above, or ester halide of the formula (33)
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not adversely affect the reaction, such as ethanol, nethanol, 1, 4-dioxane,
di nmet hyl formam de, acetic acid, water, an optionally m xed sol vent
therefromand the like, in the presence of a suitable acid, such as
hydrochl oric acid, sulfuric acid, nitric acid, phosphoric acid, acetic acid
and the like at -20[err]C to 150[err]C for 1 to 24 15 hr to give a conpound
of the fornulaéé23 N .o NH2 [err] mhergén each synbol is as defined above
or a salt therddfl an inorganic acil ,)such as hydrochloric acid,

sul furic L RESGL i.d, gmj'& ' ')iS@ar rgmggeﬁf t he
formul a (@@ﬁ%ﬁﬁ%éégﬁﬁwlﬁgepl n(f:;)?a cogp%%\%%]z%d of btﬁ)he formula (22)
wi t h hydrimge solventrthatrdoss notesiversely affacidhe readtiorasiych ashbengene, tabwnenot
adversely affect .the reagtiqgn, such a t hanol , net han et hyl .acet at e,

G ety e GRIOTOReRE, LA diPRao ARy SPIO B A PPUORbL R SalERt

t heref go e i ' i t i releh af, S e
net al | %c”g‘gg}gﬁ%ca?%(??g? Hf{%,&rhpfgg&%t: l‘ééc#fjlr%% on, %‘g Iagiﬁﬁlgqrgfé%(?itf éﬁéﬁ
pal | adi una§periditie) erie irid, Ny N-dirpettylarnimopyridine ssodinimchydride,at  r oom

tenperature to, 150[err]C for 1 to 24 hr, or by keepi a ,conmpoynd of the
formul a (Patassiimicasbepaiessodiuae Rydyowids, nota uamrﬁgﬁt% ﬁdmﬂch is
obt ai ned ' ne 1684 . ﬁ[gddpé'ﬂ]@] % [

hydr osul f%%ﬁ)g&%%%@ 1t l;[l%%%ﬁi)o I“de an%%ﬁ??%%ﬁ%@ggggg?eﬁ%re of
hydr ochl onpoéniactglls &eetic acid and the |ike, or under neutral conditions,

at -Z%err]Cto 150[err]C for_1 to 24 hr is kept in a solvent that does not
adver 98| yMethed 16; Gompaindsoef fosnulasiAibanddH] tol uene, xyl ene, di net hyl

)

10 sul foxide, N, N-dinet h)ﬁs*'or mam de, 1, 4-di oxane, ethanol, lrrzgtvhanol ,
/

acetic acid,:

(IAi)

wherein R®” and R* are each alkyl, cycloalkyl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or
alkoxyalkyl and dther. symbbls are as defined above, provided that when X is NH,
15 the bond shown by a dotted line and a solid line is not a single bond, which are the
compounds of the formula {IA) wherein R® is of formula (2) or (3) and R® or R’ is
alkyl, cycloalkyl, aralkyl, hydroxyalkyl, hydroxyalkoxyalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl or alkoxyalkyl, can be obtained by
keeping compounds (IAe) and (IAf) (R® or R? is hydrogen) with a suitable alkylating
20 agent, such as compound of the formula (34)
Hal-R?! (34)
wherein Hal is halogen and R?! is alkyl, cycloalkyl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or
alkoxyalkyl in a solvent that does not adversely affect the reaction, such as
25 benzene, toluene, xylene, chloroform, 1,4-dioxane, tetrahydrofuran, an optionally

44



water, an optionally m xed solvent therefromand the like, in the presence
.or absence of an suitable inorganic acid, such as hydrochloric acid,

sul furic acid, nitric acid, phosphoric-acid and the |ike, at room
tenperature to 180[err]C for 1 to 24 hr. 15 The obt ai ned conpound of
the formula (23) is kept wwth a conmpound of the formula (1), (2), (3),

(26), (27),. 8 2 0 30), I,n sol vent that dges pot adverse af f ect
Lhe F eact Fimed Solupntlepiom i s fed or Rhant Sotwsefle i e iFREBREGEL R v

di et hyl f g fi&le ; b SR p?}.m Gtk M@ﬂénﬁrﬂ,e omand the like, or
wi t hout sol vent qﬁis}lt?#h e%tr esenég a §Zd|q%a l'e org’g\ﬁ’iﬁé base, such as

pyri di ne, di;né&lylaﬂmuh ipyeidir) sod;limdnydmnly:b Lpoﬂa;sbnnn;j parlmn&tﬁ}*mc!:ﬂk@%dmmt x del,. )

i norgani c base, such as pptassium carbopate, sodium carbonate an e |like,
or i i t hePaasiveR tert-ittoele, sociie aflicte ainiBiian, Efiar isonpeyiaineo
to givg QReyRd f-sé*t&‘gibg‘ | ?lblré%}]e @N X is NH and the bond shown

by a dotted I'itne and a so ne rn ring is a double bond. 25 Met hod

14: ConpoMiethod 17§ Of thi eembbiaiisaf the forfnuld lIA?\,I a ¢emnpdunt evtesreireRt{s siyhdol
Is as defined aboveﬂé)row ded_ t hat when X I(f H, the bond shown by a dotted
line and BrE8lad2T) (28); 2% 6r (30)sandreobiaiae Wil@ﬁpmgé?\ew@msam of the

o ¢ bopMISET T 1,051 (26l AR RlaPbe ko B s oty 1),
al koxy car hgdiigearperoxidepin-thierépserbehzoi¢ aeid, tér2ihutyl Bpdroperd:dde ahé the like
wherein R17 is_alkyl or aralkyl, Rl[err] is alkyl or aryl and b is_as
def i nd8 aBbe&olvent thatslaeshotdyersebeatiecd the a¢agtion such asmethylene ghiaridgs
such as etaRorm ! 3 3}Rkthoxyethane, benzene, toluene, diethyl ether, '
tetrahydrofuran, 1,4-dioxane, methanol, ethanol, water, an optionally mixed
solvent therefrom and the like at -30 to 130°C for 10 min to 12 hr.
Method 18;

15 A compound of the formula (IIA) wherein X is O, S, SO or SO, and the bond
shown by a dotted line and a solid line in the B ring is a double bond can be also
obtained by keeping a compound of the formula (IIA) wherein X is O, S, SO or SO,
and the bond shown by a dotted line and a solid line in the B ring is a single bond
in a solvent that does not adversély affect the reaction, such as benzene, toluene,

20 xylene, mesitylene, dichloromethane, chloroform, ethyl acetate, methanol, ethanol,

~ tetrahydrofuran, 1,4-dioxane, dimethyl sulfoxide, N,N-dimethylformamide, an
optionally mixed solvent therefrom and the like, in the presence of a suitable
oxidizing agent, such as 2,3-dichloro-5,6-dicyano-1,4-benzoquinone, chloranil,
manganese dioxide, nickel peroxide, palladium-carbon, lead tetraacetate and the

25 like at room temperature to 200°C for 1 to 24 hr.

Method 19: synthetic method of compound of formula (IB)

A thienobenzoxazepinone compound of the formula (IIB)

H o
N - Rb’ .
Gi \ (11B)
0 S Ra
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10 1, 4-di oxane, tetrahydrofuran, benzene, toluene, water, an optionally

m xed sol vent therefromand the |ike or without using a solvent, in the
presence of an inorganic acid such as hydrochloric acid, sulfuric acid and
the |ike or an organic acid such as acetic acid, trifluoroacetic acid,
p-tol uenesul fonic acid and the like at O[err]C to 150[err]C for 1 to 18 hr.

ggnpounds hifei C%gEﬁundiﬁ) LA?%?%%@@C’@Q&%T@% ‘ﬁ%ﬁ%&ﬁﬂﬁ?‘éﬁ%ﬁgrw

and b is asciighihRayPERMidebhBsphicH: Fihbs GafshehthehibPledind i n a
he reac

sol vent that does not adversely affect I on, such as ethanol,
met hanol , thet lilge nnaeua;able shlventhsuch asansalesnttbat doesnotiadversely affest the

optlonall 5 .m oIvent t erefr | i k t hqut solvent in
the pr eseﬁ“'@é?uﬁ“>i %WXCE‘S{&P‘?E&O irggg:h\y 8¢ bon,

pal | adgu ﬂ"\i‘x@ dFenenkd) and t he
i ke at5 nb@?n te erature to 15% eanl to 24é) %ﬁ%oﬁ%%bh@hﬂ%@nggﬁﬁds of
fornul as temdporatume 1o BFQ°Cl farr]] tol24 hirdo give dRfemppundraf thE domulagdB) each acyl
or al koxycarbonyl and ot her smrbol s are as defined above, provided that
when X is NH and the bonﬁlsh wWn by fotted line and a solid line is not a
singl e bond, which are bot the formula (I'A) wherein Rerr] is
formula (2) or (3) err] is acxﬂyor al koxycar bonyl, can be

15 obt ai ned by keep conpo | Ae) and (| (R[err] or R[err] S
hydrogen) with a sul [ %ent such as acyl halide of the
formul a (31) O S a

wherein each symbol is as defined above. Then, a compound of the formula (4B)
is kept with a compound of the formula (5)
10 HR® | (5)
wherein R?® is as defined above, in a suitable solvent, such as a solvent that does
not adversely affect the reaction (e.g., benzene, toluene, xylene, chloroform, 1,2-
dichloroethane, an optionally mixed solvent therefrom and the like}, or without
solvent, at room temperature to 170°C for 1 to 24 hr to give a compound of the
15 formula (IB).
* Method 20: synthetic method of compound of formula (IBa)

(IBa)

wherein W is an oxygen atom or nitrogen atom bonded with hydrogen or one C, -
Cs alkyl, R2 and R** are the same or different and each is hydrogen, C, — C, alkyl
20 and the like, c is an integer of O to 4, and other symbols are as defined above,
which is a compound of formula (IB) (Ra’ is hydroxyalkyl, aminoalkyl or
monoalkylaminoalkyl)
For example, a compound of the formula (IBb) (Ra’ is acyloxyalkyl or
acylaminoalkyl}, which is synthesized according to Method 19
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-Hal - CO-RHal - CO- Rl err] (31) wherein Hal is halogen and Rerr]

Is alkyl or aryl, or acid anhydride of the formula (32) wherein Rerr] is

as defined above, or ester halide of the formula (33) 43 Hal - COOR2[ err]

"(33) wherein Hal is halogen and Rl err] is alkyl or aral kyl as an

al koxycar bonyl ati ng agent, in a solvent that does not adversely affect the

reaction such as benzege, toluene, xylene, chloroform 1, 4-diomme,

t et rahydr of ur an, i onal | ‘ m xed _solvent 5 therefromand the |ike, or

wi t hout sol vent, ce of R® basi c rag ent, such as pyridine,

triethylam né , [ e, S m hydri de, potassium

car bonat e, @ m hydrppxi &e, m t eN¢? but oxi de, sodi um al koxi de,

butyl I'i thium i i e andthe |ike, at @Bb)to 150[err]C
. 3

for 10 mn'to 15 HPT 1 P
[err] wherein Rlerr]” and R err]"” are each al kyl, cycl oal kyl, aral kyl,
hydr oxyal kyl , hydroxyal koxyal kyl , am noal kyI nonoal kyl am noal kyl ,

di al kyl al d th Vb fj.ned .gbove,
vt Hed NHERE s 8y A & L R0 o2 3 Buoths, i, i< 1S g zvioud
line is o mh@r@asaeﬂﬂedﬁboeé k@ﬁtwﬁm&&%ﬁhwm&am

wherein Rerr][ is of formula (2) or (3) and Rerr |s aIkyI

cycl oal kyotassiumdyydroxige; exyrapnria and ye bke or kb B\}Ch a&rh clklprlc acid,

coop 1ty ComBOTRRRE i el B, cid s @l o FR R

suitabl e a&hﬁé@édl?&lt?&wékﬁﬁﬁhd a%iﬁ?alﬂé S@R@ﬁ?MS irib@héﬁéln‘éﬂ'ﬂnf&@
- pyridine, dioxane and the like at room temperature to 100°C for 10 min to 24 hr to
give a compound of the formula (IBa).
Method 21: synthetic method of compound of formula (IBc) |

_)

Rb'

R
—
wola e
W O S Ra’

10 _ .
wherein each symbol is as defined above, which is a compound of the formula (IB)
wherein substituent on ring A is hydroxy, amino or monoalkylamino
For example, a compound of the formula (IBd) which is a compound of the
- formula (IB) wherein substituent on ring A is acyloxy or acylamino
15

Rb'

R®
Nee—
0 . (IBd)
R25)l\ /E‘Ai / \
w (0] S Ra'

wherein each symbol is as defined above, is kept with a base such as sodium
hydroxide, potassium hydroxide, ammonia and the like or an acid such as
hydrochloric acid, hydrobromic acid, acetic acid, formic acid, sulfuric acid and the

like in water or a mixed solvent of water and a suitable solvent, such as methanol,
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Hal -R{ err] (34) wherein Hal is halogen and Rerr] is alkyl,
cycl oal kyl, aral kyl, hydroxyal kyl, hydroxyal koxyal kyl, am noal kyl ,
nonoal kyl am noal kyl , di al kyl am noal kyl or al koxyal kyl in a solvent that
does not adversely affect the reaction, such as 25 benzene, tol uene,

xyl ene, chloroforn1 1, 4-di oxane, tetrahydrofuran, an optionally 44 m xed

201 V! BB e g S i ooPR Bl o O Rt

di et hyl amzmhyltogive@ cam@buﬁdmfdheﬁmn@mt(ng@ um car bonat e, sodi um
hydr oxi de ta55| um tert-butoxide, sodium al koxide, butyllithium Ilithium -

di i sopr op¥e 325synthetie methpd of gempeondoffonpula {IBef or 10 nin to 24 hr.
Met hod 17: O the conpounds ofxpshe formula (1A), a conpound wherein Rerr]
is of the fornmula (27), (L&8), l?‘29) or (30) can be obtained by keeping the
correspondi ng conpound ﬁ 3)RBY (26) Wi th a suitable oxidizing
agent, such as aque oxi de, Qig rperbenzoi c acid,
tert-butyl hydroper§ N ke 10 in 8 vent that does not
adversel y af f ectgMhe e s net hyl ene chloride, chloroform

1, 2- di met hoxyet hane, benz@ne Glene, Ra et hyl ether, tet r ahydr of ur an,

1, 4-di oxane, nethanol, ethanol, water, an optionally m xed sol vent
therefromand the like at -30 to 130[err]Cfor 10 min to 12 hr. Method 18:

and 1 puReFARA Ao pd Qe U WA B o cbipnd ot e b

doubl e bowtiersin substitsentat sAngedisamicgepi ng a conpound of the forrml a (I1A)
wherein Xis O .S, SO or, S rr] and t he bond shown by a dotted line and a

solid line in tASomBURd ok Mmala[B8nd in a sol vent that does not
adversely affect the reaction, §uch as benzene, tol uene,
Rb'

/QI / \ -

wherein each symbol is as defined above, which is the compound of the formula
10 (IB) wherein substituent on ring A is nitro, and which is synthesized according to
Method 19, is kept with hydrogen in a suitable solvent, such as a solvent that does
not adversely affect the reaction (e.g., methanol, ethanol, ethyl acetate, dioxane,
benzene, toluene, xylene, diethyl ether, chloroform, 1,2-dichloroethane, an
optionally mixed solvent therefrom and the like), using palladilim-acﬁvated carbon,
15 palladium hydroxide, platinium oxide and the like as a catalyst, at 0°C to 100°C at
normal pressure to 100 atm for 10 min to 24 hr, to give a compound of the formula
(IBe).
Method 23: synthetic method of compound of formula (IIB)
2-Halogeno-3-thiophenecarboxylic acid derivative of the formula (35)

O
Rb'

/ \ (35)

HO

Hal
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20 xyl ene, mesityl ene, dichloronethane, chloroform ethyl acetate,

nmet hanol , et hanol, tetrahydrofuran, 1, 4-dioxane, dinethyl sulfoxide,

N, N-di net hyl formam de, an optionally m xed sol vent therefromand the |ike,
in the presence of a suitable oxidizing agent, such as :

2, 3-dichloro-5, 6 di cyano- 1, 4- benzoqui none, chloranil, manganese di oxi de,

Pi)grne![enpera ure ol%%wgr%&ﬁﬁ&fﬁh@%% et isD?ﬁH% L5 f?anod

of COWDOLsuitahIe ébrinbtnglagEnt) suthepphiosd m@ﬁd@%s@hﬁﬁw Bsyctlotiae, for mul a

(11B) [err] wherei n each symbol is as deflned above, is kept with a

sui t abl e Rhﬁ’lsﬁhpﬂéﬂ perftaghloride; o yhshlomd@ra,n thet like e spkteb}ﬂmimt such

o e 5B RAUARRAL HocB Tt ARDESEN S She Ractptilng Rrphbriopdene,
benzerse, xyldnesaklorsfivhen)a,2-aitiéetidhe, hrloptdHHin AslcAa et th ére%&ﬁaﬂa' ly

ni xed sol vent therefrom and the i1 ke), or 'witholUt solvent, at room

t enper at Ghé hk@), oy Withqutsolvent,1at momtetmpemtgrwm 37Q€fonihtb 24 Hrite dive aul a
(4B) d V\hdertgtlhggeach sm is as defined above. Then, a conmpound of
the for conpound of the formula (5) 10 H R3
(5) wherei n R[err] Is as defined above, in a suitable solvent, such as a
sol vent that does.not eé% affect the reaction (e.g., benzene,

t ol uene, xyl ene, 2- dichl oroet hane, an optionally m xed

sol vent therefromand t ke), or w thout solvent, at roomtenperature to
170[err]C for 1 to 24 t(\gl ve a conpounﬂ;Qf t he

Hal Ra’

wherein each symbol is as defined above.

10 The obtained compound of the formula (36) is kept with a compound of the
formula (37)
NH, ' _
GI. (37)
. OH

wherein ring A is as defined above, in a suitable solvent such as a solvent that does

_ not adversely affect the reaction (e.g., benzene, toluene, xylene, hexane, ethyl

15 acetate, diethyl ether, tetrahydrofuran, dioxane, chloroform, dichloromethane,
1,2-dichloroethane, N,N-dimethylformamide, dimethyl sulfoxide, N-
methylpyrolidone, pyridine, an optionally mixed solvent therefrom and the like), or
without solvent, in the presence of an organic base, such as pyridine,
triethylamine, diisopropylethylamine and the like, or an inorganic base, such as

20 potassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide
and the like, at room temperature to 170°C for 10 min to 24 hr to give a compound
of the formula (38)
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15 fornula (1B). Method 20: synthetic nethod of conmpound of fornula (I M)

[err] wherein Wis an oxygen atom or nitrogen atom bonded wi th hydrogen or
‘one CJerr] - Cerr] alkyl, Rerr] and Rerr] are the sanme or different and
each is hydrogen, Cerr] - (Jerr] alkyl 20 and the like, c is an integer

of 0 to 4, and other synbols are as defined above, which is a conmpound of

formula (1B) (Ra' is hydrgxyalgkyl, am noal kyl or nonoal kyl anri noal kyl ) For
exanpl e, a conpoufd of fgfmula (1Bb) (Ra'" is acyl oxyal kyl or

acyl am noal kyl ), esi z®b'according to Method 19 46 [err]
wherein R err] is hye~egén or ky{ havi ng 1toﬁ rbon atoms, and the
|l i ke and ot her synbg d above, is Kept with a base such as

sodi um hydr oxi de, p A upy Qgagranmoni a and the Iike or an acid such
as hydrochloric acid, 5 hydrobrdfic acid, acetic acid, formc acid,

sul furic acid and the i ke, in water or in a mxed solvent of water and a
sui tabl e olvent such et hanol, pyridine, dioxane and the |ike
at room f SX‘Hb&S)’é‘[ %eﬂ(ﬁb O min to 24 hr to give a compound of

i T it S M B

10
defi ned abmymoumwhofthe formula (G5)emnd a)t:onrip@umtmﬂﬂm f()ﬂiﬁma/ml) in | stiitable t uent

The' t O mivlept i e Roivens as oo ot GrivEED) aess (46 [FRSFIoR e Zorerene,
substi t uGgfeRR, ky1efle,/ hésarfs ¥ttt &c@fat&‘iﬁé&ﬂ?l Qﬂ'ler, tetrahydrofuran, dioxane,
chloroform, dichloromethane, 1,2-dichloroethane, N,N-dimethylformamide,
dimethyl sulfoxide, N-methylpyrolidone, pyridine, an optionally mixed solvent
therefrom and the like}, together with a suitable condensing agent, such as
10 dicyclohexylcarbodiimide, diisopropylcarbodiimide, N-ethyl-N’-3-
dimethylaminopropylcarbodiimide, diethylphosphoryl azide, diphenylphosphoryl
azide and the like at room temperatufe to 100°C for 10 min to 24 hr.
The obtained compound of the formula (38) is kept in suitable solvent,

such as a solvent that does not adversely affect the reaction (e.g., methanol,

15 ethanol, N,N-dimethylformamide, dimethyl sulfoxide, N-methylpyrolidone,
hexamethylphosphorus triamide, benzene, toluene, xylene, chloroform, -
dichloroethane and the like, an optionally mixed solvent therefrom and the like}, in
the presence of an organic base, such as pyridine, triethylamine, N, N-
diisopropylethylamine and the like, or an inorganic base, such as potassium

20 carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide, sodium
hydride and the like or metal alkoxide or sodium ethoxide, sodium methoxide,
potassium tert-butoxide and the like at room temperature to 170°C for 10 min to
24 hr to give a compound of the formula (IIB).

Method 24: synthetic method of compound of formula (IIBa)
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-15 [err] wherein each synbol. is as defined above, is kept with a base such
as sodi um hydr oxi de, potassi um hydroxi de, ammonia and the |ike or an acid
such as hydrochloric acid, hydrobrom c acid, acetic acid, formc acid,
sulfuric acid and the like in water or a mixed solvent of water and a

sui tabl e sol vent, such as nethanol, 47 et hanol , pyridi ne, dioxane and
the like, at roomtggperature to 100[err]C for 10 mn to 24 hr to give a
conmpound of the formMa (1L8c). Method 22: synthetic nmethod of conmpound of
formula (1Be) [err] ein edkh synbol is as defined above, which is the
conpound of forrmara (I B) ¥n substituent on ring Ais amno A conpound
of the formula ¢ rei n@ach synbol(n'&as defi ned above, which
i s the conmpound s e f (1 B) wherein ststituent onring Ais
nitro, and which is syt hesigéd adcording to Method 19, is kept with
hydrogen in a suitable sol véht, suRf®as a sol vent that does not adversely
affect the reaction (e.g., nethanol, ethanol, ethyl acetate, dioxane,
benzene, toluene, xylene, diethyl ether, chloroform 1, 2-dichloroethane, an

opt i onal | wheteir®R*8 ¢4 sikyl habiegel todcarisor Aforhs sakh assnbthyddthelipreppst i vat ed
car bon, lg Ila}(gi %Egph dy oxi de, %Iaflti nium oxi de .and the ljke as a
cat al yst , o4ty gpgithe MP@FF}’@ s arsasdelined ahove, whichois agompeand of ni n
to 24 hr, ' ) : I e). Method 23: synthetic
ot hod of Craa (FPRERE (G scsl i Brily?

5 A compound of the formula (IIBb) which is a compound of the formula (IIB)

wherein Ra’is hydrogen and synthesized according to Method 23

1 0
N Rb'
cOat"
(0) S '

wherein each symbol is as defined above, is kept with a compound of the formula
(39) |

0 |
st-—-y)—Hal (39) ‘
10 :
wherein each symbol is as defined above or a compound of the formula (40)
0 0O
R26_ g_ O—EI:—R% (40)
wherein R? is as defined above, in the presence of an aluminium chloride and the
like in a suitable solvent, such as a solvent that does not adversely affect the
15 reaction (e.g., nitrobenzene, hexane, chloroform, 1,2-dichloroethane and the like,
an optionally mixed solvent therefrom and the like), from 0°C to 100°C for 10 min
to 24 hr to give a compound of the formula ([IBa).
Method 25: synthetic method of compound of formula (IIBc)
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2- Hal ogeno- 3-t hi ophenecar boxylic acid derivative of the formula (35) [err]
48 wherein Hal is hal ogen and other synbols are as defined above, is
kept with a suitable chlorinating agent, such as thionyl chloride,
phosphorus oxychl ori de, phosphorus pentachl oride, oxalyl chloride and the
like in a suitable solvent, such as a solvent that does not adversely
affect the reaction (e.[g., benzene, toluene, 5 xylene, chloroform

1, 2-di chl oroet hane, an option@ |y m xed solvent therefromand the |ike), or
wi t hout solvent, at roo erperat urRbto 170[err]C for 1 to 24 hr to give a
conpound of the forp (36) \O [e/r] wherein each synbol is as defined
above. 10 T pt ai ned coounof the f-orrmmB@ZG) is kept with a
conmpound of the forwsul# \ery/ wherein ring AiS as defined above,
in a suitable solvent sud®”as™Ng &0l veqt that does not adversely affect the
reaction (e.g., benzene, toluerne, xyl &be, hexane, ethyl 15 acetate,

di ethyl ether, tetrahydrofuran, dioxane, chloroform dichloronethane,

1, 2-di chl or oet hane, N, N-di net hyl f or mam de, di nmethyl sul foxde, N

et hyl pyr avheeie eacly sygibob is a9 defiiddabovey whidle ds 8 @ongsuridief fofmuila ﬁIB) t he
like), or without solvent, in the presence of an organic base, such as

pyri di ne, Whﬁ@ﬁhﬁﬁﬂﬂﬁﬁ?@ﬁiisopropylethylanine and the like, or an

nydr oxi do, pot adb CERSHETAE Wb EBEP AT bE ot B RIS Eop i

170[ er rj C dithe ¥orriuta (IBL} 4vith alvinitivm ehlogide emtthe like in a suitable solvent,
such as a solvent that does not adversely affect the reaction (e.g., nitrobenzene,
hexane, chloroform, 1,2-dichloroethane and the like, an optionally mixed solvent
therefrom and the like), in the presence of dichloromethylmethyl ether and the like
at 0°C to 100°C for 10 min to 24 hr.

10 In addition, a compound of the formula (IIBc) can be also obtained by
keeping a compound of the formula (IIBb) with N,N-dimethylformamide, N-
methylformanilide, N-methylmorpholine, N,N-diisopropylformamide and the like,
in a suitable solvent, such as a solvent that does not adversely affect the reaction

(e.g., N,N-dimethylformamide, dimethyl sulfoxide, N-methylpyrolidone,

15 hexamethylphosphorous triamide, benzene, toluene, xylene, chioroform,
dichloroethane and the like, an optionally mixed solvent therefrom and the like), or
without solvent, in the presence of an halogenating agent such as phosphorus
oxychloride, phosgene, oxalyl chloride, thionyl chloride and the like, at 0°C to
100°C for 10 min to 24 hr.

20 Method 26: synthetic method of compound of formula (IIBd)

(IIBd)

wherein each symbol is as defined above, which is a compound of formula {IIB)
wherein Ra’ is hydroxyalkyl, aminoalkyl or monoalkylaminoalkyl
A compound of the formula (IIBe) (IIB wherein Ra’is acyloxyalkyl or
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of the fornmula (38) 49 [err] wherein each synbol is as defined above.
The conmpound of the formula (38) can be al so obtained by keeping a conpound
of the formula (35) and a conpound of the fornula (37) in a suitable 5

sol vent, such as a solvent that does not adversely affect the reaction
(e.g., benzene, toluene, xylene, hexane, ethyl acetate, diethyl ether,

t et rahydrof uy an. dj,oxane, chloroform dichloronethane, 1, 2-dichl oroethane,
N, N- di net WM , dimethyl sul foxi de, N nethylpyrolidone, pyridine, an
optional ly m xed sol vent gther#rom and the |like), together with a suitable

condensi ng agent, such as\ Bodi i m de,

di i sopropyl carbodi i je8&/ N et\ayl am nophzHyl car bodi" nide,

di et hyl phosphoryl ati g di ph ' the |ike at({IfB€h
tenperature to 100[ & for _ The flobt ai ned conpound of the
formula (38) is kept in Syytabe 80 , S sol vent that does not
adversely affect the reaction (8. g., t/fanol RT5“et hanol ,

N, N- di et hyl f or mam de, di et hyl sul foxide, N-nethyl pyrolidone,
hexanet hyl phosphorus triam de, benzene, tol uene, xylene, chloroform
di chl or oetwiaereiraedch spmbikis, asdefined abmie, gymthesized cicearding he tldé Mathad 36t he

LR B e Rk kSR OB A
Py oxi Slo, PR RREPRRifon 2 Yt Hh BEDGPBh Seid I B IR Getjiic ot 857 M
et hoxi de, Iyaltobromixt duid; aketicraid,dformiv acid; slfrkc adiel sl thébke irka sutitableom
Pt SO ot ol S92 B whleretF SRR o
methanol, ethanol, pyridine, dioxane and the like), at room temperature to 100°C
for 10 min to 24 hr to give a compound of the formula (IIBd).

10 Method 27: synthetic method of compound of formula (1IBf):

(IIBf)

wherein R*” and R? are the same or different and each is alkyl having 1 to 4
carbon atoms and other symbols are as defined above, from among the
compounds of formula (IB) wherein Ra’ is hydroxyalkyl

15 - For example, a compound of the formula (IIB

(IiBg)

wherein each symbol is as defined above, is kept with an alkyl metal compound
such as a compound of the formula (41)
R®MgBr (41)
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-Method 24: synthetic nethod of conpound of formula (I1Ba) 50 [err]
wherein R err] is alkyl having 1 to 4 carbon atons such as nethyl, ethyl,
propyl, butyl and the |Iike and other synbols are as defined above, which is
“a conmpound of formula (11B) wherein Ra" is acyl other than formyl 5

A compound of the fornula(IIBb) which is a compound of the forrmula (11B)

her ot aaredy Mok 2057 1B Y o SehoE aBES, s Rt S0 GG hRebhe

formil a O cphey £boy aﬁcﬂmaiuwgfhot v%iséi BiBOCtRIRHNOH (¢l S BERAMIK tdthichEle

formula (40) [err] whereln err S as defined above, Th the pfesenc€ of
an al um yleneg kiiathyk&thenctetl‘ahydrdfaram chlenoforan, dicklsroethanesan loptisnallgol vent

t hat does "|ot a ver af fect 5 cti nj tr zene,

hexane, dH ﬁ@mﬁnért%eﬁk%]aet éﬁg H@&é&%‘g lg £‘h F‘}/gWF?ed
sol ve fromJerr]Cto 100[err]Cfor 10 mn to 24
hr ton%l % aﬁé:orrpoﬁ%% P&dh @q mula (I1Ba). Method 25: synthetic method of
conpound Méthiodr28: Isynthdtidcineftiod of dampéund of formula (IIBh):

(IIBR)

wherein each symbol is as defined above, from afnong the compounds of formula
(IIB) wherein Ra’ is hydroxyalkyl '

10 For example, a compound of the formula (1IBi)

(IIBi)

wherein each symbol is as defined above is kept with sodium boron hydride,
lithium aluminium hydride and the like in a suitable solvent, such as a solvent
that does not adversely affect the reaction (e.g., methanol, ethanol, benzene,
15 toluene, xylene, diethyl ether, tetrahydrofuran, chloroform, dichloroethane, an
- optionally mixed solvent therefrom and the like), at 0°C to 100°C for 10 min to 24
hr to give a compound of the formula (IIBh). '
Method 29: synthetic method of compound of formula (IIBj):
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‘wherein each synbol is as defined above, which is a conmpound of fornmula
(I''B) wherein Ra'" is formyl A conpound of the fornula (lI1Bc) can be
obt ai ned by keeping a conmpound 5 of the fornmula (11Bb) with alum nium
chloride and the like in a suitable solvent, such as a solvent that does
not adversely affect the reaction (e.g., nitrobenzene, hexane, chloroform
1, 2-di chl oroet hane and t |i kg, an optionally m xed sol vent therefrom and
the like), in the preSen&? of, dichl;gpnethylnethyl ether and the |ike at
Oferr]Cto 100[err]C fo 0 N In addition, a conpound
of the formula (I1B an be obt ai ned by keeping a conpound of the
formula (11Bb) with di met gyl f 1 de, N nethyl formanilide,

N- net hyl nor phol i ne, N I | ' and the I in a suitable
sol vent, such as a sol ven adversely affect the reaction
(e.g., N, N-dinmethylformam de, dinethyl|sulfoxide, N nethylpyrolidone, 15
hexanmet hyl phosphorous triam de, benzen tol uene, xyl ene, chloroform

di chl oroet hane and the |ike, an optio Fﬁy m xed sol vent therefromand the
| i ke), or without solvent, in the presence of an hal ogenating agent such as

phosphorus oxychl o |de hosgeng, oxal chl oride, thionyl | oride and the
i ke, Pe#? 35 e-arghed sbate, fasn Ao thRCHBPRUBAD O FrpmAet | ¢
met hod of q{ 1Bd) [err] wherein each synbol is as

defi ned above, mhlc 0 nd of fornmula (11B) wherein Ra' is

hydr oxyal kyl , aﬁmnmmxhple alconqmmid«yﬂthmfonnula/ﬂHBt) eskeptuwith af conhpotind bl a
(1 Be) ( ! I 2 an ?a (4F1n a' ssuftia l ox%grllg yslucgras5§ solveg% ﬁlatraoregﬂolt ad)versely
affect the reaction (e.g., benzene, toluene, xylene, diethyl ether, tetrahydrofuran,
<ﬂﬂonﬂhnn,dkiﬂanxﬁhaneﬁmlopﬁonaﬁynﬁxcdsohentﬂmﬂeﬁnnnandthehkd,at
0°C to 100°C for 10 min to 24 hr to give a compound of the formula (IIBj).
Method 30: synthetic method of compound of formula (IIBK):

(IIBk)

10
wherein R*, R*-and R®! are the same or different and each is hydrogen or alkyl
having 1 to 3 carbon atoms and other symbols are as defined above, from among
the compounds of formula (IIB) wherein Ra’ is alkenyl
Of the corhpounds of formula (IIB) wherein Ra’ is hydroxyalkyl, a
15 compound of the formula (IIBl)

b'
\ oH R* (1B
R29 R3!

wherein each symbol is as defined above, is kept in a suitable solvent, such as a
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[err] wherein each synbol is as defined above, synthesized according to the
Met hod 36 to be nentioned later is kept with a base such as sodi um

hydr oxi de, potassium 5 hydroxi de, anmonia and the |ike or an acid such as
hydrochl ori ¢ acid, hydrobrom c acid, acetic acid, formc acid, sulfuric
acid and the like in a suitable solvent such as water and a m xed sol vent
of water and a suitable solvent gﬂgﬁ nmet hanol , et hanol pyrldlne di oxane

and t he | iSRvent ghat dens RetAy thegeaetiqrle g meshanal, ethanolil,N-o gi ve

a conpoun )] i ¢ met hod of
conmpound O %ﬁﬂ’te % %f Sjﬁh%&sa]su%erdﬁo‘gfa@ﬁs E Qgﬁ%err] are the sane
or differ Qfﬁzaﬁmihyl@hbs?ﬁoﬁd@’dndﬁﬂdenbeﬂzdm , folaené,aylaiey whlarofbrei,her symbol s
are as defined above rom anong the conpounds of formula (11B) ‘wher ei n Ra'

i s hydr ox dpdyroeibane and mcdlkeem@pm@naﬂymxp@mlyeat thevefromy and the iike) i)

comourti SEREEe i ERacid ofth AE BRI Bo. RrEffnaisa®ade ! 7T

53 V\herrﬁbﬂlﬂeéﬁlfbnicsa&d I‘ﬁ‘ﬂﬂuﬁ?(s(atd%ﬁicJadid)aﬁdftﬁé ke 2 ir6om tepiisbrififrel toke, in
a suitable solvent, such as a sol vent that does not adversely affect the

reaction (0QC, totgmame;npaumbﬂé&a@rmn&(@le)t hyI et her, tetrahydrofuran,
chl or of or r oet,hane Il ona ent, t herefrom and the
like), %T'g’f"ﬁr%'o %@‘fgﬁ Wﬁd 5 Qﬁ?nal ve a 5 conmpound of
the for rruI a (11Bf). Mt hoﬁ 28; Osynt heti.c met hod of conpound of fornula
(11Bh): Rb'

/ \ (IIBm)

10 wherein each symbol is as defined above, from among the compounds of formula
(IB) wherein Ra’is alkyl
A compound of the formula (IIBi) is kept with triethylsilane, lithium
aluminium Hydride and the like in a suitable solvent, such as a solvent that does
not adversely affect the reaction (e.g., triffuoroacetic acid, benzene, toluene, xylene,
15 diethyl ether, chloroform, dichloroethane, an optionally mixed solvent therefrom
and the like) at 0°C to 100°C for 10 min to 24 hr to give a compound of the formula
(IBm). | |
Method 32: synthetié method of compound of formula (IIBn)

H O
N Rb'

q \ (IIBn)
o < R2

20 wherein R* is alkyl having 2 to 5 carbon atoms and other symbols are as defined
above, which is a compound of formula (IIB} wherein Ra’is alkyl other than methyl
A compound of the formula (IIBo)
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[err] wherein each synbol I s as defined above, from anong the conpounds of

formula (11B) wherein Ra' is hydroxyal kyl 10 For exanple, a conpound
of the formula (11Bi) [err] wherein each synbol is as defined above is kept
‘Wi th sodium boron hydride, lithiumalumniumhydride and the like in a

sui tabl e solvent, such as a solvent that does not adversely affect the
reaction (e.g., nethanol, ethgnol, benzene, 15 toluene, xylene, diethyl
et her, tetrahydrofuran, ﬁhlyrofornl di chl oroet hane, an optionally m xed
" sol vent therefrom and T\ke), gRWC to 100[err]C for 10 nmin to 24 10

hr to give a conpo argul a (11Bh). Mqhg d 29: synthetic nethod of
conpound of fornul § [err] wherei¥ ch synbol is as defined
above, from anong the”Cs gula (11B) wherein Ra' is
hydr oxyal kyl For exanpleQa co‘noundﬁgf the formula (11Bc) is kept with a
conpound of 5 the formula (41) in a suitable solvent, such as a sol vent
t hat does not adversely affect the reaction (e.g. benzene t ol uene,

xyl ene, dj ?&.ﬂg , an
opt i onal ?‘g/vﬁ%nls%(ﬂel é%{r?nﬁg}er egr om an ‘ﬁml I k Qhﬂlotﬂéxﬁ C tdge100[ err]C
for 10 m deﬂn:ecﬂdbdme whigh isa eompopmghef thie fonauia;)ﬂlﬂ)lvduqm ispadkerayd, 0:

orr ] whekER R RIOER B #pultableqoliEn St iha iyt P 0% AR o
A 'r;r%&ﬂ? gé‘gmjctﬁého'l ERIaPRN Rh§TEcelitd, Bldxaheshdiming, ar e as
toluene, xylene, diethyl ether, chloroform, 1,2-dichloroethane, an optionally mixed
solvent therefrom and the like) using palladium-activated carbon, palladium
hydroxide, platinium oxide and the like as a catalyst, at 0°C to 100°C from normal
pressure to 100 atm for 10 min to 24 hr to give a compound of the formula (IIBn).
10 Method 33: synthetlc method of compound of formula (IIBp)

wherein each symbol is as defined above, which is a compound of formula (IIB)

wherein Ra’is halogen
A comipound of the formula (IIBb) is kept with fluorine, chlorine, bromine,

15 iodine, iodine monochloride, N-bromosuccinimide, N-iodosuccinimide and the like

in a suitable solvent, such as a solvent that does not adversely affect the reaction

(e.g., acetic acid, methanol, ethanol, ethyl acetate, dioxane, benzene, toluene,

xylene, diethyl ether, chloroform, 1,2-dichloroethane, an optionally mixed solvent

thefefrom and the like), at room temperature to 100°C for 10 min to 24 hrto givea
20 compound of the formula (IIBp). |

Method 34: synthetic method of compound of formula (IBq)
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t he conpounds of forrmula (I1B) wherein Ra' is al kenyl O the conpounds of"
formula (11B) wherein Ra' is hydroxyal kyl, a 15 conpound of the formula
(11Bl') [err] wherein each synbol is as defined above, is kept in a suitable
solvent, such as a 55 sol vent that does not adversely affect the
reaction (e.g., nethanol Het ol , N, N dinethylformam de, dinethyl

sul f oxi de, N-nethylpyrol' hexanpthylphosphorous triam de, benzene,

t ol uene, xylene, ch roethane and the |ike, an optionally

m xed sol vent ther \ke) in 5 the(§iBgyence of an acid, such as
hydrochl oric acid, < | fohic acid, nethanesul fonic acid,
trifluoroacetic acid and aI.ADon1tenperature to 190[err]C to give
a conpound of the formula (I1BKY. Method 31: synthetic method of conpound
of formula (11Bm HO [err] 10 mherein each synbol is as defined above,

E¥°?‘h2”?2§vﬁn@§wf&"%°“”i’erﬁé§f8r @Wﬂ%ﬁ@k@eaﬁﬂ@ﬁpaﬁ@ﬁw SHRERISa

hydri de apg E I |\§h i vent that does not
adversely aﬁect t he reactlon , tr??] uorgacetl_c act'd, benzene,

t ol uene, xyl ene A démporenht\of the Ifmmulal(lIBppfsckept with Izl compoimad ef tleeformula
optional | yﬁén xed solvent therefromand the like) at OC to 100[err]C for 10
mn to24#) to gi ve a compound of the forrmula (11 Bm. Method 32: synthetic

nmet hod of conmpoypdyof formila (11 ij)
wherein Y is dihydroxyboryl, diethylboryl, tributyl_st_annyl, trimethylstannyl and
the like and Ar is as defined above, and tetrakistriphenylphosphine paﬂadium' and
the like, in a suitable solvent, such as a solvent that does not adversely affect the

10 reaction (e.g., methanol, ethanol, ethyl acetate, dioxane, benzene, toluene, xylene,
diethyl ether, chloroform, 1,2-dichloroethane, an optionally mixed solvent
therefrom and the like), at room temperéture to 100°C for 10 min to 24 hrto give a
compound of the formula (IIBg).

Method 35: synthetic method of compound of formula (IIBr)

(IIBrx)

15
wherein R* and R® are the same or different and each is hydrogen, or alkyl having
.1 to 5 carbon atoms such as methyl, ethyl, propyl, butyl, pentyl and the like and
other symbols are as defined above, which is a compound of the formula (IIB)
wherein Ra’is aminoalkyl, morioalkylaminoa]kyl or dialkylaminoalkyl
20 Of the compounds of the formula (IIB) wherein Ra’ is hydroxyalkyl, a
compound of the formula (IIBs)
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-[err] 20 wherein Rlerr] is alkyl having 2 to 5 carbon atons and ot her
synbol s are as defined above, which is a conpound of fornula (I1B) wherein
Ra' is al kyl other than nethyl A conpound of the formula (11Bo) 56 [err]
"wherein R err] is alkenyl having 2 to 5 carbon atons and ot her synbols are
as kept with hydrogen in a suitable solvent, such as a solvent that does
not adversely 5 fecp the reaction (e.g., nethanol, ethanol, ethyl
acet at e, di oxane, ypenzene, tghwene, xylene, diethyl ether, chloroform

1, 2-di chl or oe e, i | yRAPxed sol vent therefromand the |ike)
using palla activa palb?gi um hydr oxi de, platini um oxi de and
the like as talyst/ O[err]C frofiiBs)nal pressure to 100
atmfor 10 m onpound of the formula (11Bn). 10 Met hod
33: synthetic method of “g0np c f%rrrula (1'1'Bp) [err] wherein each
synbol is as defined above, ich | RE compound of fornmula (11B) wherein
Ra' is hal ogen A conmpound of the fornula (I1Bb) is kept with fluorine,
chlorine, bromine, 15 iodine, iodine nonochloride, N-bronosuccininide,

N- i odosuaoxheriein eachnsyinbbkis asdefimedsatymietia fidept with/a compournid efthe ferhulent

that does pot adversely affect the reaction (e.g., acetic acid, nethanol,
et hanol , (4 yl acetate, dioxane, benzene, toluene, xylene, diethyl ether,
chloroform 1, 2-di chl oroddhane, an optionally m xed sol vent therefrom and
the like), at room tenperfpture to 100[err]C for 10 min to 24 hr to give a
20 conmpound of the RIPmHS—HAp). Met hoq43}: synthetic nmethod of compound
of fornmula (11Bq)

(0]

5 wherein R® is methyl, ethyl, trifluoromethyl, phenyl, 4-methylphenyl and the like
and Hal is as defined above or a compound of the formula (44)

T 0
R36—§—0—S—~R"® | (44)
[l

wherein R% is as deﬁnec'l above, in a suitable solvent, such as a solvent that does
not adversely affect the reaction (e.g., benzene, toluene, xylene, chloroform,
10 dichloroethane, pyridine, an optionally mixed solvent therefrom and the like), in
~ the presence of an organic base, such as pyridine, triethylamine and the like, or an
inorganic base, such as potassium carbonate, sodium carbonate, sodium
hydroxide, potassium hydroxide and the like, at room temperature to 170°C for 1
to 24 hr to give a compound of the formula (45) |

(45)

15
wherein each symbol is as defined above. .
The obtained compound of the formula (45) is kept with a compound of the
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57 [err] wherein Ar is aryl or heteroaryl and other synbols are as

defi ned above, which is a conpound of the fornmula (11B) wherein Ra'" is aryl
or heteroaryl A conpound of the formula (11Bp) is kept with a conpound of
‘the formula 5 (42) Ar-Y (42) wherein Y is dihydroxyboryl,

di et hyl boryl, tributylstannyl, trinethylstannyl and the Iike and Ar is as
defi ned ?bo%sg ggp t et raki stri phenyl phosphi ne palladiumand the like, in a
sui tabl e A such as a sol vent that does not adversely affect the 10
reaction (e.g., methanol, @¥anol, ethyl acetate, dioxane, benzene,

t ol uene, xylene, diethyl gther, chloroforn1 1, 2-di chl or oet hane, an
optionally m xed soIveﬂﬂN’herefron1and(ﬁﬁ@ Ilke) at roomtenperature to
100[err]C for 10 mn to 2\hgsto give a conpound of the forrmula (11Bq).

Met hod 35: synthetic nethod™of conpound of formula (11Br) [err] 15 wherein
Rlerr] and Rlerr] are the same or different and each is hydrogen, or alKkl

having 1 to carbon atoms suc as met hyl , ethyl, propyl ut yl entyl and
t he |.ke“&m symbelis ag d above.dn’ & 5uirable goivert; s 031 ﬁf;%‘ﬁmlof t he

L?;rﬁly?a%%@?%&?dﬂ’e%y bﬁwg@%@%&?{%éﬂ?{ﬁ%@%or rruqf &1?%%3 wher ei n
Ra' i $ hpengens télvieneaxylens,atiothyd ethidrpclilorafotm, dichEsjoefitane, an optionally
mixed solvent therefrom and the like), at room temperature to 100°C for 10 min to
24 hr to give a compound of the formula (IIBr).
Method 36: synthetic method of compound of formula (IIBe) which is a compound
of formula (IIB) wherein Ra’is acyloxyalkyl or acylaminoalkyl
10 For example, the above-mentioned compound of the formula (IIBd), which
is a compound of the formula (IIB) wherein Ra’is aminoalkyl or '
monoalkylaminoalkyl, is kept with the above-mentioned compound of the formula
(39) or (40), or ethyl formate, phenyl formate and the like, in a suitable solvent,
such as a solvent that does not adversely affect the reaction {e.g., benzene, toluene,
15 xylene, chloroform, dichloroethane, pyridine, an optionally mixed solvent
therefrom and the like), at room temperature to 100°C for 10 min to 24 hr to give a
compound of the formula (IIBe). | |
Method 37 synthe’uc method of compound of formula (IIBt)

20 wherein each symbol is as defined above, which is a compound of formula (IIB)
wherein Ra’ is nitro
For example, a compound of the formula (IIBb) is reacted with a suitable
nitrating reagent, such as concentrated nitric acid-concentrated sulfuric acid,
acetyl nitrate, nitronium tetrafluoroborate and the like, at 0°C to 100°C for 10 min
25 to 24 hr to give a compound of the formula (IIBt).
Method 38: synthetic method of compound of formula (IIBu)
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Terr] wherein each synbol is as defined above is kept with a conpound of
the formula (43) [err] 5 wherein Rerr] is nmethyl, ethyl, trifluoronethyl,
phenyl, 4-methyl phenyl and the |like and Hal is as defined above or a
conpound of the formula (44) [err] wherein R err] is as defined above, in a
sui tabl e solvent, such as a solvent that does not adversely affect the
reaction (e.g., benzene, t;guenqg xyl ene, chloroform 10 dichl oroet hane,
pyridine, an optionally m | vent therefromand the like), in the
presence of an organic_h h as Bbtidine, triethylanine and the like,
or an inorgani c base, I um car bonat e, sodi um car bonate, sodi um
hydr oxi de, potassi umpAQ he |ike, at roomte ure to
170[err]C for 1 HgN24 S ound of the fornmulfa ) [err] 15
wherein each synbol is as defi boveRa'The obt ai ned conpound of the
formula (45) is kept with a conpound of the 59 formula (46) [err]
wherei n each synbol is as defined above, in a suitable solvent, such as a

sol vent twhereile each symibidl & a6 H¥firiéd 8Béve, WhiERa€ hicdnpgcurt of FBERAANIB)

et hanol, djoxane,
wherein substituent on ring A is amino

A compound of the formula (IIBv) which is a compound of the formula (IIB)

5 wherein the substituent on ring A is nitro

H O
N— Rb' -
oSs o
O;N | o) g Ra'
wherein each symbol is as defined above, is kept with hydrogen in a suitable
solvent, such as a solvent that does not adversely affect the reaction (e.g.,
‘methanol, ethanol, ethyl acetate, dioxane, benzene, toluene, xylene, diethyl ether,
10 chloroform, 1,2-dichloroethane, an optionally mixed solvent therefrom and the

like), using palladium-activated carbon, palladium hydroxide, platinium oxide and
the like as a catalyst, at 0°C to 100°C and normal pressure to 100 atm for 10 min

to 24 hr, to give a compound of the formula (IIBu).
Method 39: synthetic method of compound of formula (IIBw)

g 0
| N Rb'
. / \ (IBw)
O S Ra'

15
wherein Z is fluorine, chlorine, bromine, iodine 6r cyano and other symbols are as
defined above, which is a compound of formula (IIB) wherein substituent on ring A
is cyano or halogen
For example, a compound of the formula (IBu) is diazotized in a suitable
20 solvent, such as a solvent that does not adversely affect the reaction (e.g., water,
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‘5 benzene, toluene, xylene, diethyl ether, chloroform dichloroethane, an
optionally m xed solvent therefromand the |ike), at roomtenperature to
100C for 10 min to 24 hr to gi've a conpound of the formula (I'1Br). Method
36: synthetic method of compound of formula (11Be) which is a conpound of
formula (11B) wherein Ra' is acyl oxyal kyl or acylam noal kyl 10 For

compound SRR EDIRRHE MR SRTBRIM Houtd Sod Rl iyt ol the e 10

monoal kyl mmk&ngeratﬁr&% Mepthwith Sudleet &gioggafbg Wﬁﬁaﬁ‘l 'n a

formula (39 40), or ethyl ‘formate, pheny
sui t abl e ughﬁhlmhcwpmsgdﬂonde sddmnﬂnmnxiet capreerssletomidtf smtiuthe

ti enzene, | ue of of m di chl or get hane,
pyr 1 i o, At RO onids AR Bie ke of STty fﬁé%tqmeampmfpgﬁm
t enper gt Ufoermia ﬁgg{;‘,ﬁrr]Cfor 10 min to 24 hr to give a conmpound of the
fo?prmlg (I'1Be). Method 37: synthetic nethod of conpound of forrmula (I1Bt) H

0 [err] 20 Mer%@nmmmypmmd obtameabla{:cmdd?gatmﬂm abWeeﬂmSn&?ﬁ?% ﬁlieftﬁbddl of
I 11B |troFor exanpl e, a conpound o e formul a
]E?Ir EE) a. g Stg %@[’ﬁ?‘f ﬁséséﬁ QfRPrEZaRiq a@fimg)prgaaw r%@cfﬁll@gmgcﬁtepﬁmt ed
'?Ie:i ;;?I 3gr obo(rjgg‘e ang&@ﬂdsrh&é%%ﬁ}lﬁ% ?é é: H%‘Per r%?’#@% (Wﬁs 25 to 24
hr to gi \msaolmrm ammaibld srggém:; sl|1_|t1a a(sgha;h)anomtthaﬂor}fsopwwﬂﬁédrfol nghppd of
corrpo%n a2 acet;.t%t g}letﬁy le eBll'J )dusopropyl ether, benzene, toluene, xylene, chloroform,
methylene chloride and the like, an optionally mixed solvent therefrom and the like,

and inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric acid,

nitric acid, phosphoric acid and the like or organic acid such as acetic acid,
propionic acid, succinic acid, glycolic acid, lactic acid, malic acid, methanesulfonic

15 acid, benzenesulfonic acid, p-toluenesulfonic acid, camphorsulfonic acid, ascorbic
acid, maleic acid, citric acid, tartaric acid, fumaric acid and the like or a hydrate
thereofis added. The resulting crystals were recrystallized from a suitable solvent,
such as methanol, ethanol, isopropyl alcohol, ethyl acetate, diethyl ether,
diisopropyl ether, benzene, toluene, xylene, chloroform, methylene chloride,

20 dichloroethane and the like or a mixed solvent thereof to give a salt of an inorganic
acid, organic acid, hydrate or solvate of a compound of the formula (IA)ora
compound of the formula (IB).

The obtained compound of the present invention can be purified by one or
more methods selected from crystallization, chromatography, extraction and

25 filtration. When the resulting purified compound is a racemate, a desired
optically active compound can be separated by, for example, preparative
recrystallization from an optically active acid, or by passing the compound through
a column packed with optically active carrier. The stereoisomer can be isolated
by recrystallization, column chromatography and the like.

30 The compound of the formula (I}, particularly (IA) and (IB), of the present
invention obtained in the above-mentioned manner is useful as a novel
antipsychotic agent which is effective for both the positive and negative symptoms
of schizophrenia, which causes less side effects of extrapyramidal motor disorder
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ferr] wherein each synbol is as defined above, which is a conpound of
formula (11B) wherein substituent on ring Ais amno A conpound of the
formula (11Bv) which is a conpound of the fornula (11B) 5 wherein the
substituent on ring Ais nitro [err] wherein each synbol is as defined
above, is kept with hydrogen in a suitable solvent, such as a solvent that

ion. (€. Q. h ,_eth , _ethyl
acetate, BoShaRkE aBd Bl ARSERES i slae el Ao ipsaerantlionasd or m
1, 2-di chl andehdiike. Ehe PPéded MvehtiBn@inpOlHa T ﬁdiﬁ&aia[rgfm%d m,' iske) ,
using pal | adi umactivated carbon, pall adi um.hydr oxi de, platinium Oxide and
the Iike Wsefyl @&aéhwahntméitc agent fqrcalzlmemrm‘[sahse}fasteﬁmi mtaieprlersgﬁmmweestsh égo
' , Y 0
0: synt hont EORNERsHrcob ordinifsJRRF BRI el &5 FinSiceet sytitbetiger o n

2 18 | buonitemeibkey fof the BEOBoIRAS I $ho ey BUIAP gBAGIEL her Syrbol s are as

defi ned above, which is a cofpound of fornu : rein substituent on
ring A is cyanoWhenrthecpanpsiond ef thepfoemmda (i ipusstiash pHeeriapentical 4genBy) i s
di azotizeﬂ}sirn a aui t abl e 2Q .sol ve,ntd sych as a solvent that does not ,

adver sel y" ¥t F¥ERUYS,compound §§ admmixe @ phagmaceutically acrepiable carden c

Cemper ot U SR en O, SRRl Rty oI et Rt el i e

solubilizer and the like to give a pharmaceutical composition by a conventional

10 method, which is formulated into tablet, capsule, granule, powder, syrup,

' suspension, solution, injecti_on, infusion, deposit agent, suppository and the like
and administered orally or parenterally. .

When the tablets are used for oral administration, typically used carriers
include sucrose, lactose, mannitol, maltitol, dextran, corn starch and the like,

15 typical lubricants such as magnesium stearate, preservatives such as parabens,
sorbi_ns and the like, antioxidants such as ascorbic acid, a~tocopherol, cystein and
the ﬁke, disintegrators, binders and the like. When it is administered orally as
capsules, effective diluents include lactose and dry corn starch. A liquid for oral
use includes syrup, suspension, solution, emulsion and the like, which may

20 contain typical inert diluent used in this field, such as water. In addition,
sweeteners or flavors may be contained.

In the case of parenteral administration such as sﬁbcutaneous injection,
intravenous injection, intramuscular injection, intraperitoneal injection, infusion
and the like, the pH of the active ingredient solution is adequately adjusted,

25 Dbufferized and sterilized. Examples of usable vehicle or solvent include distilled
water, Ringer solution, isotonic brine and the like. For intravenous use, the total
concentration of solute is adjusted to make the solution isotonic.

Suppositories can be produced by admixing with a drug and a suitable
nonirritative excipient such as those that are solid at normal temperature but

30 become liquid at the temperature in the intestine and melt in rectum to release the
drug, such as cocoa butter and polyethylene glycols, and the like. |

The dose is determined depending on age, body weight, administration
time, administration method, combination of drugs, the level of condition for
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-sodi.um chl ori de, cuprous chloride, sodium brom de, cuprous brom de, sodium
| odi de, potassiumiodide and the |like at -10[err]C to 100[err]C to give a
conmpound of the 5 fornmula (11Bw). Wen the conpound obtai ned according to

"t he above-nentioned nethod is to be purified as a salt of inorganic acid or
organic acid, the foll ow ng- steps are taken. A corrpound of the formula (1A)

o5 et nasihe aiarieht iS Rordhite Herelromid BIG kRS, cHhd BdmBoRBeifithe, for
di | SOpr opyksedit M¥enttSN) epfRal is@hié‘?:@ﬁieﬁéﬁfﬁ@&ﬁhﬁﬂxﬁb@uﬁééﬂ y aePrdtiesans! or i de

and the Tike, an optionally m xed sol vent therefromand the [ike, and
i nor gani ¢hazcoﬂamjow toxicaud cahiherusedessfely. hyehileotherdaily-dose, vasiesf uri c aci d,

nitric a hari ¢ agi.d and ,t.he, |i ke, or,.or i c,,aci d h as acetic
N a0 or e Sla&egé%ﬁl e%ﬁ %aaéb?dygw%h? PE S, ke S o Dot
aci d, hﬁﬁgﬁg{ﬁ aéfiﬂlﬂ: oni c
ac: d, canphorsultoni c aci ascorbl C ac%&é%@}@ﬁ%&t %ﬂwgq@d !

tartar | c mag/ persén dayi, preferably Odl 1106 mg}(pemonﬁday,dnahecasmoﬁmrenterahldmj The

et hanol 1t ieaHably Ao G m&/'ze%fdaym“”' G- 3B/ viomen ey
) oPr R Ranc S Ao, B bt mxeagcg}avl‘e‘ﬁi&“‘here& to

gi ve a sahtrandctalinjectiogani ¢ aci d, organic aC| d, hydrate or solvate of a

conpound of the_formula (1A or a conpound of the formula (1B). . The
obt ai ¥kd comommsﬁﬁbll}yﬁ@%ﬁﬂsﬁmlm@ﬂﬁ? &?W‘F&l &PXWﬁYQfore

il rati ot el sl B pEthars ad Bimetd Rrahfledfifer’

opti cal | Yloawdt limittheprosehtdnverittorsitpanpiwey. by, for exanple, preparative
recrystallization froman optjically acti ve acid, or by passi ng the conpound
t hrough a col urﬂlhepatqssatmvpﬁheatm explajnesin meredetaildn the following byveay: r can

The igﬁﬁﬁ%‘ﬁﬁo Riheds Jgr%l cu aq@Wﬁ@’]ﬁaﬂﬁe prese”t

15 do not limit the present inventlon in any way.
Starting Material Synthesis Example 1

—

HsC,00C

Hzﬁ/l

S

Using cyclohexanone as a starting material and following the method
disclosed in a publication [AI‘ChlV der Pharmazie (Welnhelm), 317, 675 (1984)),
20 ethyl 2-aminobenzo[bjthiophene-3-carboxylate was synthesized.
H-NMR (400MHz, CDCl,) 6: 8.10(d, J=7.3Hz, 1H), 7.50(d, J=7.3Hz, 1H), 7.31(t,
J=7.3Hz, 1H), 7.13(t, J=7.3Hz, 1H), 6.53(br.s, 2H), 4.42(q, J=7.3Hz, 2H]), 1.46(t,
J=7.3Hz, 3H)
Starting Material Synthesis Example 2

H,COOC

ﬂzN/l

S

CH,

25
Using 3-methylcyclohexanone as a starting material and following the
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i nvention obtained in the above-nentioned manner is useful as a novel

anti psychotic agent which is effective for both the positive and negative

synptonms of schi zophrenia, which causes |ess side effects of extrapyram dal

not or di sorder 62 and the |i ke and which causes | ess serious side

effects such as agranul ocytosis and the |ike. The present invention
conpound (| ticularly \) and (I1B),.is useful as a.therapeutic agent

~for A|zheﬁ%b°§%&m§@@aaﬁﬁﬁ?ﬁmw@§qrghwgfwﬂ@ n®f the

for the conothin ey #RimRGrSnan netbol Bibae RSB und of the

formul a (synthesizedd as a pharnmaceutical agent, the inventive conpound is

adm xed with a pharmaceutically acceptable carrier (e.g., excipient,
b nder Gt EAA0D o SP ks BT 7 S0( Ml Fert(d, Snaa 190} 6 i i 3Hz,

sol ubi ki z ly ke [ r eutical conposition by a
convenFi 025)’@g9ng-fe§1g§b’ #é% #@’ ?b%@gd into tablme)t , capsul g, granul e,
powder, sptatbingMatesiat SPhthesid Bkdriple 3 Nj ection, infusion, deposit agent,
suppository and the |ike and adm nistered orally or parenterally. Wen the
tablets are used for gral adm nistration, typically used carriers include
sucrose, |actose, narfig OGmltitol, dextran, corn starch and the like, 15
typical lubricants such as prguesiNwp stearate, preservatives such as

par abens, sorbins and g« ke, oxi dants such as ascorbic acid,
a-tocopherol, cystein ghd tke di si ntegrators, binders and the |iKke.
When it is adm nistered cweu$y as¥CapsCrs, effective diluents include

| actose and dry corn starch. Aliquid for oral use includes syrup,
suspensi on, solution, enulsion and the like, which may 20 contain typical

inert diluent UBRthg #-rhbit§idycRitbxafbab a8% YBHMg mdteAdrihd Mllowingthener s or

flavors may be contai ned.
method disclosed in a publication [Archiv der Pharmazie (Weinheim), 317, 675
10 (1984]], ethyl 2-amino-6-methylbenzo[bjthiophene-3-carboxylate was synthesized.
melting point:126-128°C
Starting Material Synthesis Example 4

Ethyl 2-aminobenzo[b]thiophene-3-carboxylate (5 g) and 2-fluoro-

15 nitrobenzene (2 ml) were dissolved in N,N-dimethylformamide (150 ml) and heated
to 60°C. Thereto was added potassium carbonate (8 g) and the mixture was
stirred at 100°C for 18 hr. After cooling, the reaction mixture was poured into ice
water, and the precipitated crystals were collected by filtration. The crystals were
washed with water and diisopropyl ether and dried at 60°C to give ethyl 2-(2-

20 nitroanilino)-benzo[bjthiophene-3-carboxylate (5.7 g). |
‘*H-NMR (400MHz, CDCly) 6: 12.2(s, 1H), 8.32(d, J=8.3Hz, 1H), 8.25(d, J=8.3Hz,
1H), 8.10(d, J=8.8Hz, 1H), 7.67-7.62(m, 2H), 7.42(t, J=7.8Hz, 1H), 7.27(m, 1H),
7.16(t, J=7.8Hz, 1H), 4.57(q, J=7.3Hz, 2H), 1.52(t, J=7.3Hz, 3H)

Starting Material Synthesis Example 5
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-I'n the case of parenteral adm nistration such as subcutaneous injection,

I ntravenous injection, intramuscular injection, intraperitoneal injection,
i nfusion and the like, the pH of the active ingredient solution is
‘adequately adjusted, 25 bufferized and sterilized. Exanples of usable
vehicl e or solvent include distilled water, Ringer solution, isotonic brine
and the |ike. For intravenougy@se, the &g{@t@goncent ration of solute is

adj usted to make the solution]iSothnic. Ptories can be produced by
adm xing with a drug and a 2 A rrltatlve exci pi ent such as those
that are solid at nornal t:nper Tt ure bu v becone liquid at the
tenperature in the |ntest|ne apg ' N\um to rel ease the drug, such
d the |like. The dose is

det erm ned dependi ng on age, nody melght dm ni stration tine,

adm ni stration nethod, conbination of drugs, the |evel of condition for 63
which a patient is underg0|ng t her apy, and other factors. The conpound of

the present in oA r "nj.tqcally

accept abl e sal tﬁiﬂ%er‘ﬂéI g '%@W%c T }%@23’ @:‘l_ 4% While the
dai | y dosdifluerdréSobensnei (50 gwremss@mtmcdim Sutdxidee580tmY) fariet i ent s,
the kind of conpound, 5 adm nistration route and the |ike, in the case of

oral use,heated o §Q&t Ble@rqmwas agAed posassium casbenaled6Bg) and thegnixture

ol berorracytnsfl e B0%C 365 7D ) ° M XoolRfns hPud Bl St B
| nt r avenagsobMoer°Coand ipolirédriis weer (205 Bt iTe rRadtion hiigtigetvds alljvaad toon.
10 The present_invention is explalned in nmore detail in the

f ol | owi ncstandesfillpanddilteredg The Glivated syange-erystals weps washedt avith ethydnd
Exper i men} alba et PRl &h&ri‘é‘-t(sﬂﬂm%-tz-hi%émhﬂ&b%&?[ﬁjﬁuop@xe%@é-%Qrt&&qi‘é’c}é vay-
(50.7 g). |
10 melting point 137-140°C.
'H-NMR (400MHz, CDCl,) 6: 12.40(br.s, 1H), 8.33-8.29(m, 2H), 7.79(dd, J=7.8, 2.9
Hz, 1H), 7.65(d, J=8.3Hz, 1H), 7.42(dd, J=8.3, 8.2Hz, 1H), 7.29(dd, J=6.9, 8.3Hz,
1H), 6.80-6.77(m, 1H), 4.54(q, J=6.8Hz, 2H), 1.49(t, J=6.8Hz, 3H).
IR (KBr): 3085, 2993, 1624, 1582, 1553, 1510, 1274, 1206, 1035 cm™.
15 MS:m/e360.
Starting Material Synthesis Example 6

N
Cl

In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2-aminobenzo[b]thiophene-3-carboxylate (4.0 g}, 2,4-

20 dichloronitrobenzene (3.8 g) and dimethyl sulfoxide (S5 ml), ethyl 2-(5-chloro-2-
nitroanilino)benzo[bjthiophene-3-carboxylate (3.2 g) was obtained.
1H-NMR(4OOMHZ, CDCly) 6: 12.27(br.s, 1H), 8.31(d, J=8.3Hz, 1H), 8.19(d, J=8.8Hz,
1H), 8.08(s, 1H), 7.65(d, J=7.3Hz, 1H), 7.41(dd, J=7.3, 8.3Hz, 1H), 7.28(dd, J=7.8,
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The present invention is explained in nore detail in the foll ow ng by way
of Starting Material Synthesis Exanples, Exanples and Experinental Exanples
that 15 do not limt the present invention in any way. Starting Mteri al
Synthesis Emanple 1 [err] Using cycl ohexanone as a starting material and
follow ng the method disclosed in a publ ication [Archiv der Pharmazie
(Wi nhei rr% 317, 675 (1984

e

2- ani nobe R z3¥i%] k¥ SG(de8: rlﬁﬁx?-lséﬂ(% JHs3Eent b 4% JTEsHABNVR (400Mz,

CDCl[ err] 7.50(d, J=7.3Hz, 1H), 7.31(t,

J=7. 3k, W#%ﬁ%%%%ﬁs 53(br.s, 2H), 4.42(q,. J=7.3Hz, 2H),
1.46(t, J=7.3Hz, 3H) Starting Materi al SyntheS|s Exanple 2 H3COOC [err] 25
Usi ng 3- et hyl cyc.l ohexanoge,as a starting material and follow ng the 64

met hod di sclosed in a pub i@atﬁon [@OMCyHder Pharmazie (Winheim, 317,
675 (1984)], nethyl 2-anmio-5 benzo[ b] t hi ophene- 3- car boxyl ate was
synt hesi zed. [err] H NV S err]) [err]: 7.89(s, 1H), 7.37(d, -
J=8.3Hz, 1H), 6.97(d, 49(br.s, 2H), 3.95(s, 3H), 2.43(s,
3H) Starting Materi al D [err] Using 4-nethyl cycl ohexanone
as a starting materi al '

In the same manner as in Starting Material Synthesis Example 4 and
5 using ethyl 2-aminobenzo[bjthiophene-3-carboxylate, 2,4-dibromonitrobenzene
“and dimethyl sulfoxide, ethyl 2-(5-bromo-2-nitroanilino)benzo[b]thiophene-3-
carboxylate is obtained.
Starting Material Synthesis Example 8

COOC,H;

10 In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2-aminobenzo[bjthiophene-3-carboxylate, 2,5-difluoronitrobenzene
and dimethyl sulfoxide, ethyl 2-(4-fluoro-2-nitroanilino)benzo[b]thiophene-3-
carboxylate is obtained.

Starting Material Synthesis Example 9

15
In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2-aminobenzo[b]thiophene-3-carboxylate (4.0 g}, 4-fluoro-3-
nitrotoluene (3.3 g) and dimethyl sulfoxide (55 ml), ethyl 2-(4-methyl-2-
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met hod disclosed in a publication [Archiv der Pharnmazie (Winhein), 317,
675 10 (1984)], ethyl 2-am no-6-nethyl benzo[ b]thi ophene-3-carboxyl ate was
synt hesi zed. nelting point: 126-128C Starting Material Synthesis Exanple 4
Terr] Ethyl 2-am nobenzo[ b]thi ophene-3-carboxylate (5 g) and 2-fluoro- 15
nitrobenzene (2 m) were dissolved in N Ndinethylformam de (150 m ) and

heated to 600. ,Thereto . agded pot assi rbqnat e (8. and the m xture
was sti rr%n%@i’sm[gf c ‘Faﬁ?wrarpﬁg@ﬁﬁd,’a‘ﬁ tion mixture was
pour ed i nig . i t gL 0 by
filtrati onl.gi %%ﬁ%’%@sﬁg‘%@éﬂ W|é ’%ﬁﬂasgjeﬂah%&g?ﬁégﬁb%w%éﬁh@f and
dried at BE5(dpJeB.BElzplHY, 7.88(dJ=7BHz, 1H), 7 .44(d, J=8.3Hz, 1H), 7.38(dd, J=8.8,

ni troani |l | .nQ)-benzo[ b] t hi ophene- 3-carboxyl ate (5.7 . [err NVR (400MHz,
CocL o 1] B-3HA ), 72 U0 R 851z, AEh A3 J T 395ts ) D4peeat], TaRkaty, 11y
8.10(dg ‘]3§7§_‘ﬂzz %pg 7.67-7.62(m 2H), 7.42(t, J=7.8Hz, 1H), 7.27(m 1H),
7.16(t, J=T. S ,-4.57(q, J=7.3Hz, 2H), 1.52(t, J=7.3Hz, 3H) Starting
Materi al SytivgMateriah SphthesisixamplectO | Et hyl

2- am nobenzo[ bl t hi ophene- 3- car boxyl ate (69.3 g) and 2, 4-

di fl uoroni trobenzene (50 g) were dissolved in dinethyl sulfoxide (550 m)
and heated to 50[err]C. TherNOg was ad@@D@gHgssi um carbonate (63 g) and
the m xture 5 was stirred at JO0O@®for {70 mn. After cooling, the reaction
m xture was all owed to coq poured into water (2.5 L). The

reaction mxture was allo d stakhd # and filtered. The filtrated
¢ A h ety #e to give ethyl
nzo[ b] t hi opkepe- 3- car boxyl ate

orange crystals were
2-(5-fluoro-2-nitroanilino)b
In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2—aminobenzo[b]tl'ﬁophehe-S-carborgrlate, 2,4,5-trifluoronitrobenzene
10 and dimethyl sulfoxide, ethyl 2-(4,5-difluoro-2-nitroanilino)benzo[b]thiophene-3-
carboxylate is obtained. |
Starting Material Synthesis Example 11

12

‘NO, ;;  COOGHs
F. N A
L/
| F

In the same manner as in Starting Material Synthesis Example 4 and
15 using ethyl 2-aminobenzo[b]thiophene-3-carboxylate, 2,4,6-trifluoronitrobenzene
and dimethyl sulfoxide, ethyl 2-(3,5-difluoro-2-nitroanilinojbenzo[bjthiophene-3- |
carboxylate is obtained.
Starting Material Synthesis Example 12
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-(50.7 g). 10 nelting point 137-140C. 1H NWVR (400MHz, CDCl[err]) 6:
12.40(br.s, 1H), 8.33-8.29(m 2H), 7.79(dd, J=7.8,2.9 Hz, 1H), 7.65(d,
J=8.3Hz, 1H), 7.42(dd, J=8.3, 8.2Hz, 1H), 7.29(dd, J=6.9, 8.3Hz, 1H),
6.80-6.77(m 1H), 4.54(q, J=6.8Hz, 2H), 1.49(t, J=6.8Hz, 3H). IR (KBr):
3085, 2993, 1624, 1582, 1553, 1510, 1274, 1206, 1035 cnferr]. 15 Ms: me
360. Startiug Material SyntNesl s Exanple rr] In the same manner as in
Starting Material Synthesis g?a 3 queaggng et hyl '

2- am nobenzo[ b] t hi ophene- 2« Cxypoxywets (4.0 g), 2,4- 20

di chl oroni trobenzene (3.8 ' ul foxide (55 m), ethyl
2-(5-chloro-2- nitroanilj We- 3-carboxylate (3.2 g) was
obt ai ned. [err]H N¥BAG » : 12.27(br.s, 1H), 8.3 1(d,
J=8.3Hz, 1H), 8.19(d, J=8.8Hz, 1H), 8.08ts, 1H), 7.65(d, J=7.3Hz, 1H), 7.4
1(dd, J=7.3, 8.3Hz, 1H), 7.28(dd, J-7.8, 66 - 7.3Hz, 1H), 7.06(d, 8.3Hz,
1H), 4.54(q, J=7.3Hz, 2H), 1.49(t, J=7.,3Hz, 3H) Starting Material Synthesis
Exanpl e 7 [err}nmesa@egaﬁanﬁﬁamsmlﬁﬁmal&ymfmw adRRd s

Exanpl e I ng:.e I ] Lt hianh = 3-car boxyl at e,
> a-ai bor SAE Pk 2 i o IR S Rt bR B oo 8 DO
2- ( 5- br onfethoRyhitirbenzene xhd daichyl o ethyl r{dbmethate2l s obt ai ned.

Starting Mater]al Synthesis Exanple 8 [err], .
5 " nitroanilino)berizo[bjthiophene-3-carboxylate is obtained.

Starting Material Synthesis Example 13

CHj

In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2—amino-6-n:1ethylbenzo[b]thiophene—S-carboxylate (4.5 g), 2,4-

10 difluoronitrobenzene (3.1 g) and dimethyl sulfoxide, ethyl 2-(5-fluoro-2-
nitroanilino)-6-methylbenzo[b]thiophene-3-carboxylate (5.1 g) was obtained.
melting point:147-149°C
Starting Material Synthesis Example 14

NO: 4  coocH;
N =
©/ S { CHj

15 In the same manner as in Starting Material Synthesis Example 4 and
using methyl 2-amino-5-methylbenzo[b]t}ﬁophene-S;carboxylate, 2-
fluoronitrobenzene and dimethyl sulfoxide, methyl 2-(2-nitroanilino)-5-

- methylbenzo[bjthiophene-3-carboxylate was obtained.
Starting Material Synthesis Example 15
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10 In the same manner as in Starting Material Synthesis Exanple 4 and
usi ng et hyl 2-am nobenzo[ b]thi ophene- 3-car boxyl at e,

2, 5-di fl uoronitrobenzene and di net hyl sul foxide, ethyl
2-(4-fluoro-2-nitroanilino)benzo[b]thi ophene-3- carboxylate is obtained.
Starting Material Synthesis Exanple 9 [err] 15 In the same manner as in
Starting Material Synpidesis Exagple and usi ng et hyl

2- am nobenzo[ b] t hi ophene- B car bo® 2@ (4.0 g), 4-fluoro-3- nltrot-ol uene
(3.3 g) and dineth S ge\(55 m), ethyl 2-(4-nethyl-2- 67

ni troanilino)benzo —caf boxyl ate (6.5 g) was obtai ned. '
o (2.06(br.s, 1H), 8.27(d, J=8.3Hz, 1H),
8.01(s, 1H), 7.95(d, : 1 3 J=7.3Hz, 1H), 7 .44(d, J=8.3Hz,
1H), 7.38(dd, J=8.8, 8. 3Hz, 1H) 1(d J=7.3Hz, 1H), 4.53(q, J=7.3Hz,
2H), 2.40(s, 3H), 1.49(t, 5 J=7.3Hz, 3H) Starting Material Synthesis -
Exanple 10 [err] In the sanme manner as in Starting Material Synthesis

>4 B tri 11 uor ShEB somaagnelaS RESHAT 3*%%??&%‘5% eS8 ERRIE U and
(2)b'§ :l ﬁegusgg?ﬁtﬁglmwﬁ?gﬁPﬁ-%m thib I e 11 er ri | nx?lhlgt saﬂrr:‘mnanner
as in St @iaﬂumnmmzane@ﬁHm@am@mvhyl gulfgride (30 ml), methyl 2-(S-fluoro-
5 2-nitroanilino)-5-methylbenzo{bjthiophene-3-carboxylate was obtained.
'H-NMR (400MHz, CDCl,) 6: 12.44(br.s, 1H), 8.34(dd, J=9.3, 3.4Hz, 1H), 8.14{s,
1H), 7.82(d, J=8.3Hz, 1H), 7.55(d, J=7.8Hz, 1H), 7.14(d, J=8.3Hz, 1H), 6.83-
6.78(m, 1H), 4.09(s, 3H), 2.49(s, 3H)

Starting Material Synthesis Example 16

10
In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2-amino-6-methoxybenzo[b]thiophene-3-carboxylate, 2-
fluoronitrobenzene and dimethyl sulfoxide, ethyl 2-6-methoxy-(2-
nitroanilino}benzo[bjthiophene-3-carboxylate is obtained.
15 Starting Material Synthesis Example 17

ﬁj QQ (1)

In the same manner as in Starting Material Synthesis Example 4 and
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.15 using ethyl 2-am nobenzo[ b]thi ophene- 3-carboxyl ate,
2,4,6-trifluoronitrobenzene and di net hyl sul foxide, ethyl
2-(3,5-difluoro-2-nitroanilino)benzo[b]thi ophene-3- carboxylate is

"obtained. Starting Material Synthesis Exanple 12 68 [err] In the sanme
manner as in Starting Material Synthesis Exanple 4 and using ethyl
2- am nobenzol b].t hi_.ophene-3- car boxyl at 2-f.1 uoro-5-. met hoxyni tr obenzene and
di net hyl %Pé Sﬁ!ﬁ@:ggmﬁ@ Q’ﬂééﬁé&@l@o@ene'g'wmxyt‘a &4
ni t roani | 4;f R?H&?é i n-gﬂ.@g t S trRq -nitedriling-ght eri al
Synt hesi sdﬂggar)rp e a%?lre | na].rﬂe argrgﬂ?,%lri\ﬁ’eérthggzﬁﬁ tdgﬁfhl ng Mat erfﬂa
Synt hesi snéttaxybenzb[bjthiophieng-3:tasboxylate is obtained.

2- am no- 6- et hyl benzo[ b] t hi gphene- 3-car boxyl ate (4.5 g), 2,4- 10
di f | uor oifftartime Material Synthesis Exgmple 8y | sul f oxi de, ethyl 2-(5-fl uoro-2-
ni troani |l i no)-6-nmet hyl benzo[ b] t hi ophene- 3-carboxylate (5.1 g) was obtai ned.
nmelting point: 147- 149[eNdC Starting Material Synthesis Exanple 14 [err]
15 In the sane manier2ag i n § ngﬁb Mat eri al Synthesis Exanple 4 and
usi ng net hyl 2-am no-5-# Ne¢ . | ophene- 3- car boxyl ate, 2-
fl uoroni trobenzene and , methyl 2-(2-nitroanilino)-5-

i obtained. Starting Material

In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 6-bromo-2-aminobenzo[b]thiophene-3-carboxylate (8.8 g, 2,4-
difluoronitrobenzene (5.6 g) and dimethyl sulfoxide (100 ml), ethyl 6-bromo-2-(5-
fluoro-2-nitroanilino)benzo[b]thiophene-3-carboxylate (10 g) was obtained.

10 'H-NMR (400MHz, CDCl;) 6: 12.35(s, 1H), 8.31(dd, 1H), 8.17(d, J=8.8Hz, 1H),
7.76-7.71(m, 2H), 7.50(d, J=8.8Hz, 1H]), 6.82(dd, 1H), 4.53(q, J=7 .3Hz, 2H), 1.48(t,
J=7.3Hz, 3H) |
Starting Material Synthesis Example 19

N
@ L/

15 Ethyl 2—(2-nitroanilino)benzo[b]ﬂﬁophene—B—carbo;quate (4.9 g) was
dissolved in ethyl acetate (200 ml) and 10% palladium-carbon (0.5 g) was added.
The mixture was stirred with hydrogen (60 kg/cm?) at 60°C for 5hr. The reaction
mixture was cooled and the catalyst was filtered off. The filtrate was evaporated
under reduced pressure to give ethyl 2-(2-aminoanilino}benzo[bjthiophene-3-

20 carboxylate (3.5 g).
'H-NMR (400MHz, CDCl) 6: 9.61(s, 1H), 8.14(d, J=7.8Hz, 1H), 7.47(d, J=7.8Hz,
1H), 7.33-'7.35(m, 2H), 7.10-7.12(m, 2H), 6.80-6.86(m, 2H), 4.47(q, J=7.3Hz, 2H),
3.88(br.s, 2H), 1.50(t, J=7.3Hz, 3H)
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[err] In the sanme manner as in Starting Material Synthesis Exanple 4 and
usi ng nmet hyl 2-am no-5-net hyl benzo[ b] t hi ophene- 3-carboxylate (3.11 g), 2, 4-
di fl uoroni trobnzene (1.54 m) and di nethyl sulfoxide (30 m), nethyl
2-(5-fluoro- 5 2-nitroanilino)-5-nethyl benzo[b]thiophene-3-carboxyl ate was
obt ai ned [err]H-NVR (400MHz, CDCl[err]) 6: 12.44(br.s, 1H, 8.34(dd, J=9.3,
3. 4Hz, 8, 14(s 7.82(d, J=8.3Hz, 1H), 7.55(d, J=7.8Hz, 1H),
7.14(d, J— WH%YG Bmmple29 ' 4 09(s, 3H), 2.49(s, 3H) Stating
Mat eri al SyntheS|s Exanpl e 16 [err] 10 In the sanme nanner as in Starting
Material Synthesis ExanplNHj gnd usO@OELHY!

2- m no- 6- met hoxybenzo[ b] t i oplgne-_3- car baxyl ate, 2- fluonitrobenzene and

di met hyl sul f oxi de, et [@

ni i troanilino)benzo[b]t
Mat eri al Synt hesis Exnpheg
Mat eri al Synt hesi s Exanpl ¢
2- am no- 6- met hoxybenzo[ b] &£&hi ophene- 3- car boxyl ate, 2,4- difl uoronitrobenzene
and di net hyl sul foxide, ethyl 2-(5-fluoro-2-nitroanilino)-6-

met hoxybenzol[ b] t hi ophene- 3-car boxyl ate i s obtai ned.

Ethyl 2-{5-fluoro-2-nitroanilino)benzo[b]thiophene-3-carboxylate (50.7 g)
was dissolved in ethyl acetate (1000 mi) and 10% palladium-carbon (8.0 g) was
5 added. The mixture was stirred with hydrogen (60 kg/cm? at 55°C for Shr. The
reaction mixture was cooled and the catalyst was filtered off. The filtrate was
evapbrated under reduced pressure and the residue was purified by silica gel

column chromatography (chloroform) to give ethyl 2-(2-amino-5-
fluoroanilinojbenzo[bjthiophene-3-carboxylate (24.5 g).

10 melting point 141-142°C. |
'H-NMR (400MHz, CDCly) 6: 9.87(s, 1H), 8.14(d, J=8.8Hz, 1H), 7.50(d, J=7.3Hz,
1H), 7.31-7.35(m, IH), 7.19-7.11(m, 2H), 6.75—6.85(m, 2H), 3.69(br.s, 2H), 4.45(q,
J=7.3Hz, 2H), 1.48(t, J=7.3Hz, 3H). IR (KBr): 3417, 3353, 3234, 2994, 1633,
1605, 1551, 1479, 1384, 1235, 1039 cm’’. MS: m/e 330

15 Starting Material Synthesis Example 21

. COOGCHj
Ethyl 2-(5-chloro-2-nitroanilinojbenzo|bjthiophene-3-carboxylate (3.2 g
was suspended in ethanol (40 ml) and a solution obtained by dissolving tin(II)
chloride dihydrate (7.7 g) in ethanol (50 ml) and 18% hydrochloric acid (SO mil) was
20 added with stirring the mixture. The mixture was stirred at 60°C for 2 hrand
cooled to 30°C. Potassium carbonate was added until the reaction mixture was

basified. After filtering through celite, the filtrate was extracted with ethyl acetate,
washed with water and dried over magnesium sulfate. After natural filtration, the
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-Starting Material Synthesis Exanple 18 [err] 5 In the sanme manner as in
Starting Material Synthesis Exanple 4 and using ethyl

6- br ono- 2- am nobenzo[ b] t hi ophene- 3-carboxylate (8.8 g), 2, 4-

“di fl uoronitrobenzene (5.6 g) and di nethyl sulfoxide (100 m), ethyl

6- brono- 2- (5- fluoro-2-nitroanilino)benzo[b]thi ophene-3-carboxyl ate (10 g)

B 31, da. Saipnt B prabbrsted Repler Teglcen rrgSenis ol v B 2 GRSy gl
6. 82(dd, CM&OMQWW?Q@C - *ca}bé%ﬁét’e @®g3Hz, 3H) Starting I\/at eri aI

Synt hesi s Exanpl e
2- (2- ni t *HaNMR [#@0MHZzoCDO1Y) |609W31(8,—H-I);8r b@(ﬂyUaS:SHZ} %) o .Sid, JFASHzyed in

xture i&ﬁ‘i@&ﬁﬁ@ﬂ&@%ﬁ‘ﬂﬁ%@&?'#ﬁ"* B 7 bbb o9 G B, e

s R e e O B R R

2- (2-am B8Hni | i no) benzo[ bl t hi ophene 3- 20 car boxyl ate (3.5 g). [err]HNWR
(400MHz, CDCl[err errh 9.61(s, , 8.14(d, J=7.8Hz, 1H), 7.47(d,
J=7. 8Hz, SEHPWMJﬁF[l P .12(m 2H), 6.80-6.86(m 2H), 4.47(q,

J=7. 3Hz, 7 terial
Sy hoal s B ﬁ? égé.?ﬁ m%li%%éﬁ%ﬁta:ﬁhg Matial $Phtiésis Exahiik'10PaAd
2-(5-fl UQIsu'ng’Zetmlyl Ro@rthlone 2hsinvahiliriobepoft|thisphend Gxapdrbbrylatd) ethyl
10 acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-amino-
5-chloroanilino)benzo[b]thiophene-3-carboxylate is obtained.

Starting Material Synthesis Example 23

~ In the same manner as in Starting Material Synthesis Example 19 and
15 using ethyl 2-(5-bromo-2-nitroanilinojbenzo[bjthiophene-3-carboxylate, ethyl
acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-amino-
5-bromoanilinojbenzo[bjthiophene-3-carboxylate is obtained.
Starting Material Synthesis Example 24 |

20 In the same manner as in Starting Material Synthesis Example 19 and
using ethyl 2-(4-fluoro-2-nitroanilinojbenzo[b]thiophene-3-carboxylate, ethyl
acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-amino-
4-fluoroanilino)benzo[b]thiophene-3-carboxylate is obtained.
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-was dissolved in ethyl acetate (1000 ml) and 10% pal | adi um carbon (8.0 g)
was 5 added. The m xture was stirred with hydrogen (60 kg/cnferr]) at 55C
for 5 hr. The reaction m xture was cool ed and the catalyst was filtered
"off. The filtrate was evaporated under reduced pressure and the residue was
purified by silica gel colum chromatography (chloroform to give ethyl
2-(2-am no-5- fl uoroaniljno)benzo ophene- 3-carboxylate (24.5 g). 10
mel ting g Materip) Sgnth eeL }%%R (400MHz, CDCl[err]) [err]: 9.87(s,
1H), 8.14(d, -J=8.8Hz, 1H), 7.50(d, J=7.3Hz, 1H), 7.31-7.35(m 1H),

7.19-7.11(m 2H), 6.75-6.85( NH 3. 69 ?r 2H), 4.45(q, J=7.3Hz, 2H),
1.48(t, J=7.3Hz, 3H). IR (KB1): . B %gﬁl 2994 1633, 1605, 1551
e 330 15 Starting Material Synthesis

1479, 1384, 1235, 1039 cnig
Exanple 21 [err] Ethyl
2-(5-chloro-2-nitroanilingy : i N 3-carboxyl ate (3.2 g) was
suspended in et hanol H4Q bbt ai ned by dissolving tin(ll)
chloride dihydrate (7.7 g) in ethanol (56 m™) and 18% hydrochloric acid (50
m) was 20 added with stirring the m xture. The m xture was stirred at

60[err]C for 2_hr, and cooled to 30[err]C ta car honat s agdded
ant i1 the reaclh i ARE IRBNER S I BEAreine MR Ry Pebets Bxarie B o | 1 e,
the fi It d d d
e 1111 iy vy oxl-AEiaM ool oB6A4B BoptBbes.capidiy g g6 s 1 ©
ev aporﬁat ethy] rmtetate €M@ mi), mwspaﬂadhun@aybomah;al hﬁh"()gem(EOin@, 60 atm

chl or oan t hi Qphene 3-car hoxyl ate_( err VR 400|\/Hz
CDC1[ er r 5133[2&1?( ﬂiweaﬁmﬁlaermqiblﬁyppgem% omga 7
7. 38(s, Q‘%as?:b%&ﬁkd. =7, 3Hz 1H) 7.15(dd, J=7.8, 7.3Hz, 1H) 7.09(d,
J=7. 8Hz,
'H-NMR (400MHz, CDCl,) 6: 9.46(br.s, 1H), 8.12(d, J=8.3Hz, 1H), 7.45(d, J=7.3Hz,
1H), 7.33(dd, J=7.3, 7, 8Hz, 1H), 7.18(d, J=8.3Hz, 1H), 7.10(dd, J=7.8, 8.3Hz, 1H),
10 6.67(s, 1H), 6.63(d, J=7.8Hz, 1H), 4.46(q, J=7.3Hz, 2H), 3.83(br.s, 2H), 1.56(s, 3H),
1.26(t, J=7.3Hz, 3H)

Starting Material Synthesis Example 26

COOC,Hs

In the same manner as in Starting Material Synthesis Example 19 and
15 using ethyl 2-(4,5-difluoro-2-nitroanilino)benzo[bjthiophene-3-carboxylate, ethyl
acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-amino-
4,5-difluoroanilino)benzo[bjthiophene-3-carboxylate is obtained. '
Starting Material Synthesis Example 27
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5 1H), 6.77(d, J=8.3Hz, 1H), 4.47(q, J=7.3Hz, 2H), 3.88(br.s, 2H), 1.50(t,
J=7.3Hz, 3H) Starting Material Synthesis Exarrple 22 I n the sane manner  as
in Starting Material Synthesis Exanple 19 and using et hyl

"2-(5-chl oro-2-nitroanilino)benzo[ b]thi ophene-3-carboxyl ate, ethyl 10
acetate, 10% pal | adi um carbon and hydrogen (60 atm kg/cnR), ethyl

2- (2-am no- 5-chl or oanipgrgno) benzo[ b] t hi ophene- 3- car boxyl ate i s obtai ned.
Starting Material Synthesfs anpCOCGQ@,Higrr] Br In the sane manner as.in
Starting Materi al @a gl e 19 and 15 using ethyl

2- (5-brono-2-nitroam NHenzT bNL hi ophene- 3-car boxyl ate, ethyl acetate,
10% pal | adi um car bon ydroen/ at m kg/cnferr]), ethyl 2-(2-am no-
5- bronpani | i no) benzo[Nq] t B# ophepe=4 xyI ate is obtained. Starting

Mat erial Synthesis Exanple 24 [err In the same manner as in
Starting Material Synthgsis Exanple 19 and using et hyl

2- (4-fluoro-2-nitroanilino)benzo[ b]thi ophene-3-carboxyl ate, ethyl acetate,
10% pal | adi um carbon and hydrogen (60 atmkg/cnierr]), ethyl 2-(2-am no-
4-fl uoroanill no)benzo[ b]t hi ophene- 3-carboxyl ate i s obtained. 73 Starting
Material Synthesis Exanple 25 [err] In the sanme manner as in Starting
Material Synt hegithe BaaiEnaNnhEr a8 th Sedrtinh b&dnalSynthemsExample 19 and

2- (4-nmethyl -2-nitroanilino)benzo[ b]thi o%hene 3-carboxyl ate (6 g),
using ethyl 2-(3,5-difluoro-2-nitroanilino)benzo[b thlophene-3—carboxy1ate, ethyl

5 acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-amino-
3,5-difluoroanilinojbenzo[bjthiophene-3-carboxylate is obtained.
Starting Material Synthesis Example 28

NHz o cooch5
- N
Jij [
H,CO

In the same manner as in Starting Material Synthesis Example 19 and
10 using ethyl 2-(4-methoxy-2-nitroanilino)benzo[b]thiophene-3-carboxylate, ethyl
acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-amino-

4-methoxyanilino)benzo[b]thiophene-3-carboxylate is obtained.
Starting Material Synthesis Example 29

NH, COOC,Hs
F

15 In the same manner as in Starting Material Synthesis Example 19 and
using ethyl 2-(5-fluoro-2-nitroanilino)-6-methylbenzo[bjthiophene-3-carboxylate
(1.9 g}, ethyl acetate (200 ml), 10% palladium-carbon (0.4 g) and hydrogen (60 atm
kg/cm?), ethyl 2-(2-amino-5-fluoroanilino)-6-methylbenzo[b]thiophene-3-
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-5 ethyl acetate (140 m), 10% pal | adi um carbon and hydrogen (500 ngy, 60
“atmkg/cnferr]), ethyl

2- (2-am no- 4- et hyl ani | i no) benzol b] t hi ophene- 3-carboxylate (3.7 g) was
"obtained. [err]H NVR (400MHz, CDCl[err]) 6: 9.46(br.s, -1H), 8.12(d,
J=8.3Hz, 1H), 7.45(d, J=7.3Hz, 1H), 7.33(dd, J=7.3, 7, 8Hz, 1H), 7.18(d,
J=8.3Hz, 1H), 7. d, J=7.8,.8.3Hz, 1H), 10 6.67(s, 1H), 6.63(d,
J=7.8Hz, qﬁqwiat&i?&, g waseht , 3.83(br.s, 2H), 1.56(s, 3H), 1.26(t,
J=7.3Hz, 3 hin tp%iﬁ Btesmal Synthesis Exanple 26 [err] In the same nmanner
as in Starti ng tﬂ(airgﬁgt/:i y(lr:It hesi s Exanple 19 and 15 using et hyl

2- (4, 5- disthatigiMateridl Syathésis\EidmaplecB®| t hi ophene- 3- car boxyl ate, et hyl
acetate, 10% pal | adi um carbon and hydrogen (60 atm kg/cnjerr]), ethyl

2- (2-am no- 4,5-difluoroanilino) benz(géb t hi ophene- 3-carboxyl ate is

obt ai ned. Starting Mater N&. le 27 74 [err] In the same
manner as in Starting hesi s Exanpl e 19 and using ethyl
2-(3,5-difluoro-2-nitr y-blt hi ophene- 3-car boxyl ate, ethyl 5
acetate, 10% pall adiu C 60 atm kg/cnferr]), ethyl
2-(2-amno- 3,5-difluoreg I no)be ' ene- 3-carboxyl ate is
obtained. Starting Materjal Synthesihs=EXanple 28 [err] In the same nanner
as in Starting Material Synthesis Exanple 19 and 10 using et hyl

2- (4- met hoxy- 2-ni troanilino)benzo[ b]t hi ophene-3-carboxyl ate, ethyl acetate,

10% pdi | adi um darthe samedmapdengs in StartigMeteriat{Synthesis dixayple-1Pandi no-
using methyl 2-(2-nitroani]ino)-5-methylbenzo[b]tl’liophene-3-(_:arboxylate, ethyl
acetate, 10%palladium-carbon and hydrogen (60 atm kg/cm?), methyl 2-(2-
aminoanilino)-5-methylbenzo[bjthiophene-3-carboxylate is obtained.
Starting Material Synthesis Example 31 '

NH; y  COOCH;
N _A
s—{ CHj
| F

In the same manner as in Starting Material Synthesis Example 19 and
using methyl 2-(5-fluoro-2-nitroanilino}-5-methylbenzo[bjthiophene-3-carboxylate
(4.42 g), ethyl acetate (400 ml), 10% palladium-carbon and hydfogen (400 mg, 60
atm kg/cm?), methyl 2-(2-amino-5-fluoroanilino)-5-methylbenzo[bjthiophene-3-

15 carboxylate (1.82 g) was obtained.
IH-NMR (400MHz, CDCL) 6: 9.84(s, 1H), 7.94(s, 1H), 7.40(d, J=7.8Hz, 1H), 7.19(d,
=0.3Hz, 1H), 6.98(d, J=8.3Hz, 1H), 6.86-6.77(m, 2H), 4.01(s, 3H), 3.69(br.s, 2H),
2.45(s, 3H) _
Starting Material Synthesis Example 32

10
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4- met hoxyani | i no) benzo[ b] t hi ophene- 3-carboxyl ate is obtained. Starting
Material Synthesis Exanple 29 [err] 15 In the sane manner as in
Starting Material Synthesis Exanple 19 and using et hyl

2- (5-fluoro-2-nitroanilino)-6-nethyl benzo[ b]thi ophene- 3- carboxyl ate (1.9
g), ethyl acetate (200 m), 10% pal | adi um carbon (0.4 g) anﬁlsbhegtrmggggnkﬁﬁaced
atm kg/cn2), ethyl 2-(2- aljm\?\g 5-fl UC&G?%%]O) 6- met hyl benz

75 carboxylate (1.54 Q) sﬁobt aifne ting point: 174j IIFI nl

Mat eri al -Synt hesi s Exang 3 R In the sane ma

Starting Material Synth¢ Fxa 9 ad usi ng net hyl
2-(2-nitroanilino)-5-ne é Nz o[Wohi oph ne- 3- car boxyl ate, ethyl acetate,
10% pal | adi um carbon and Rydrogen (68 _atf kg/cnierr]), nethyl 2-(2-

am noani | i no) - 5- met hyl benzo[ b] t hi ophene- carboxylate is obtained. Starting
Mat erial Synthesis Exanple 31 10 | OCH;

[err] In the sane nmanner as in Starting Material Synthesis Exanple 19 and
usi ng et hyl

2- (5-fluoro-2- nlmﬂwsamemanﬁenémshysmung[mmdmabﬁlyﬂﬂmeﬁsmmplglmtand4 42
)i ool b o gm0 e e e Shortiehe 4 SoR8ER AL
2-(2- am n%.‘céthft Uﬁ%a,g%h]k 0) -%%%mé%?er?@%ﬁ éé‘gxﬁr(ﬁ)oxyl ate

(D—n_)

(1.82 Was optaln
Z- 94(;%%%:%5%) -6dmé bt 3 1 SFS-g:aﬁ)zrﬁdﬁateIﬂrlbbtaﬁn&ﬂ(d J=8. 3Hz,
i ( nﬂlatenal Synthe(sis E:mm;»le ( "

In the séme manner as in Starting Material Synthesis Example 19 and
using ethyl 2—-(5-ﬂuoro-2¥nitt'oani1ino)—6-methoxybenzo[b]t1'1iophene-3 -carboxylate,
10 ethyl acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-
0—5-ﬂuoroan1lmo)-6-methoxybenzo[b]tInophene—B—carboxylate is obtained.
Starting Material Synthesis Example 34 '

Br

In the same manner as in Starting Material Synthesis Example 21 and
15 using ethyl 6-bromo-2-(5-fluoro-2-nitroanilinojbenzo[bjthiophene-3-carboxylate
(10 g, ethanol (80 ml), 18% hydrochloric acid (80 ml) and tin(II) chloride*dihydrate
(20.6 g}, ethyl 6-bromo-2-(2-amino-5-fluoroanilinojbenzo[bjthiophene-3-
carboxylate (3.8 g) was obtained.

THIS SHEET HAS BEEN
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-2.45(s, 3H) Starting Material Synthesis Exanple 32 76 [err] In the sanme
manner as in Starting Material Synthesis Exanple 19 and using et hyl

[ err] 6-net hoxy(2ni troanilino)benzo[ blthi ophene-3-carbaxyl ate, ethyl
"acetate, 10% pal | adi um carbon and hydrogen (60 atm kg/ cnierr]), ethyl
2-(2- 5 am noanlino)-6-mnmethoxybenzo[ b]thi ophene- 3-carboxyl ate i s obtai ned.

St ar | ng NAVBIRGDORE ABD) E5RTIS 175, 288 dlhybE2, IR 800, Th, ¥ a1l

2- (5-fl ugeg-ghipi {0 n t = ate, 10

et hyl acet ate lgg) qqq(gdﬁ%}gyaz?gp@, 3%75% QH%WS@(%Z?}? ert]), ethyl
2-(2- arrBerﬁ(brkl 2Hb;ah47(tnd=)=761—lz38]aljbenzo[ b] t hi ophene- 3-carboxyl ate is
obtained. Startin I\/ateriaI_S nt hesi s_ Exanple 34 [err] Br
In the s %%%rl al Synthesis Exanple 21 and 15

hyl . erial .
gSIbpgrrE)et;t 2y(5 fIh?JgPo uzpnr‘ill?oanls?me)lggﬁ?ofgftnﬁl t%WélrgeM?-car bsamﬂl'la?e (10 9),

et hanol 1)3 lglMImsﬁig)eﬂﬂyb&broﬁm-d (6uorio)2-and tin(ll) chI oride
di hydr at 20. , eth
6 by . Sn{rg inalpeszp(lithiephenci)echesyiae: Sihyprestats. 10%melsiume (3.8 o

vas obt al aeghy, 44d hydrogen (60 atm kg/cm?), ethyl 6-bromo-2-(2-amino-5-
fluoroanilino)benzo[b]thiophene-3-carboxylate is obtained.
10 Starting Material Synthesis Example 36 .

NH2 COOC,Hy

In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2-aminobenzo[bjthiophene-3-carboxylate (6.0 g), 2,5-
dichloronitrobenzene (5.'8 g} and dimethyl sulfoxide (70 ml), crude crystals (9.5 g)

15 of ethyl 2-{4-chloro-2-nitroanilino)benzo[bjthiophene-3-carboxylate were obtained.
Without purification, in the same manner as in Starting Material Synthesis
Example 21 and using ethanol (100 ml), 18% hydrochloric acid (100 ml) and tin(Il)
chloride-dihydrate (22.5 g); ethyl 2-(2-amino-4-chloroanilino)benzo[bjthiophene-
3-carboxylate (3.0 g) was obtained.

20 'H-NMR (400MHz, CDCl,) 6: 9.51(s, 1H), 8.11(d, J=8.3Hz, 1H), 7.46(d, J=7.8Hz,
1H), 7.29(dd, J=7.3, 8.3Hz, 1H}, 7.23(d, J=8.3Hz, 1H), 7.11(dd, J=7.3, 3.8Hz, 1H),
6.81(s, 1H), 6.75(d, J=8.3Hz, 1H), 4.45(q, J=7.3Hz, 2H), 3.95(br.s, 2H),.1.48(t,
J=7.3Hz, 3H)

Starting Material Synthesis Example 37

25 In the same manner as in Starting Material Synthesis Example 19 and
using ethyl 2-(4-chloro-2-nitroanilino)benzo[b]thiophene-3-carboxylate, ethyl
acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-amino-
4-chloroanilino)benzo[bjthiophene-3-carboxylate is obtained.
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[err] H NVR(400MHz, CDCl[err]) [err]: 9.81(s, 1H), 7.98(d, J=8.8Hz, 1H),
7.60(s, 1H), 7.41(d, J=8.8Hz, 1H), 7.13(d, J=9.3Hz, 1H), 6.84-6.76(m 2H),
4.44(q, J=7.3Hz, 2H), 3.75(br.s, 2H), 1.47(t, J=7.3Hz, 3H) Starting

Mat erial Synthesis Exanple 35 5 In addition, in the same manner as
in Starting Material Synthesis Exanple 19 and using et hyl

6- brono- 2- (5-fluoro-2- nitroanilino)benzo[b]thi ophene-3-carboxyl ate, ethyl
acet at e, g MatsrighSyn v¥ ogen (60 atm kg/cnferr]), et hyl

6- br ono- 2- (2-am no-5- fluoroanilino)benzo[ b]thi ophene-3-carboxylate is

obtained. 10 Starting k- Ial Syn bﬁgs%gxarrple 36 [err] In the same
manner as in Starting MatgriZalHSynt anpl e 4 and using et hyl

2- am nobenzo[ b] t hi ophen xyFete (6.0 g), 2,5- dichloronit r obenzene
m N\ ude crystals (9.5 g) 15 of ethyl
-9

(5.8 g) and dinethyl s

- ani | i o N
Wt hout purificationBIin e sane naN

2-(4-chloro-2-nitroanil Bne- 3- car boxyl ate were obt ai ned.
Exanpl e 21 and using ethanol (100 m),

as in Starting Material Synthesis
% hydrochloric acid (100 nl) and

tin(11) chloride dihydrate (22.5 g), ethyl
bt ai ned. 20 [ 6F NG PR FoA00RKBS LEBEXEBR Ystoriel Spmtesas %g:am%isﬂ a1
R %ﬁ%é&*@kﬁ?@&%‘?&fﬁ@%‘w@?ﬁ 8 s(a, 1. ot
1H), 4545(@ihrofrohitbbendte (85 ghdid dimediyl sulfoxidet(70 jni}’, Gtide csystalﬁt (@3 g)ng
T L A T
iogﬁ)‘lpglh: gm caé on anéphyzﬁogen ('?GMBPE'E%} W %ti% ﬁﬁgﬁ%% g(r:n'etngE ©
4- chl or oafixaimyslg Rdrered Ging ethhaok(78- )y B8%yhpdrochiorivvdeid {20 ml) and tin(1l)

chloride-dihydrate (15.7 g), ethyl 2-(2-amino-4-bromoanilino)benzo[bjthiophene-

10 3-carboxylate (3.3 g) was obtained.

"H-NMR (400MHz, CDCl,) 6: 9.52(s, 1H), 8.11(d, 1H), 7.46(d, J=8.3Hz, 1H),

7.31(dd, 1H), 7.18(d, J=8.3Hz, 1H), 7.11(dd, 1H), 6.99(s, 1H), 6.90(d, 1H), 4.44(q,

J=7.3Hz, 2H), 3.94(br.s, 2H), 1.48(t, J=7.3Hz, 3H)

Starting Material Synthe;is Example 39

15 In the same manher as in Starting Material Synthesis Example 19 and

using ethyl 2-(4-bromo-2-nitroanilino)benzo[b]thiophene-3-carboxylate, ethyl

acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-amino-

4-bromoanilino)benzo[bjthiophene-3-carboxylate is obtained.

Starting Material Synthesis Example 40

NH2 COOC2H5

In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2-aminobenzolb]thiophene-3-carboxylate (3 g), 3-fluoro-4-nitrotoluene
(2.1 g) and dimethyl sulfoxide (25 ml), ethyl 2-(5-methyl-2-

20
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78 Starting Material Synthesis Exanple 38 [err] In the same manner as in

Starting Material Synthesis Exanple 4 and using ethyl :

2- am nobenzo[ b] t hi ophene- 3-carboxyl ate (6.0 g), 2,5- 5 di brononitrobenzene

(8.5 g) and dinethyl sulfoxide (70 m ), crude crystals (7.3 g) of ethyl

2- (4-brono-2-nitroanilino)benzo[ b]thi ophene-3-carboxyl ate were obtai ned.

Wthout purificatign, in_the same_manner _as in Starti n%é% %erlal Synt hesi s
¢ o

Exanpl e 2 pitgpanilinoienzeiifhiephens-3icarbaxgdateyarvgivas ob and

2 (. am nevikP R, Hictnt bataghan Bl brne Metorigl Synthesis Bramle 19

bt d NI (A0 a8t -caBsaH BT zaﬁnmbbs 811d 1
342&383851@%2%@@@31((1(1 I'H), ﬂs}ﬂaé m.g( IH) 11Edd T)H)

6.99(s. | m¢ﬂw@uﬁm)bcnm[bnhmm@pe&m@wia¢¢dl 68)9@(33@ tgmezh) 1. 48(t,

manner Bas N DO e aCkEp: S8l a8 AR E Sbima TR, A s,

2- (4- br onoiHy; Fi3A(@QIL7. BOTWQII-HJVUB{&UQ{) 7310(édbMBa1768Hz3t1|H/j| 63TEat e,

10% pal | adi um car bon and hydro en (60 at m'k err]thy -(2-am no-

4- br omoanid=7u8biaetd) B 6(d; dﬁ'ﬁ&h, 3%,6\456&“&7@3}15, 28}, 3. 7}'&(&1‘ SSRH),t2.28(s,

Mat eri al t 0 NH2 H COOC2H5 N 20
[err] In 3‘@ Em?mgﬁh n Starting Material Synthe5|s Exanpl e 4 and
USi Ng et hydradiMARSA EHPhedts BRRGRSS #1 Car boxyl ate (3 g),

3-fluoro-4-nitrotol uene

NH2 COOGC,Hg
In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2—amino—6-methylbenzo[b]tl'xiophene-S;carbo:quatc (4.18 g, 2-
fluoronitrobenzene (2.5 g) and dimethyl sulfoxide (50 ml), crude crystals (7.5 g} of
ethyl 6—methyl-2—(2-nitroanﬂino)benzo[b]thiophene-S-carbdxylate were obtained.
15 Without purification, in the same manner as in Starting Material Synth_esis
Examplé 21 and using etliéhol (50 ml), 18% hydrochloric acid (70 ml) and tin(II)
chloride-dihydrate (1.6 g), ethyl 2-(2-aminoanilino)-6-methylbenzo[bjthiophene-3-
carboxylate (3.7 g} was obtained.
1H—I}IMR(‘&OOMHZ, CDClg) 6: 9.53(br.s, 1H], 7.99(d, J=8.3Hz, 1H), 7.32(d, J=7.8Hz,
20 1H), 7.25(s, -lH), 7.13(m, 2H), 6.83-6.80(m, 2H), 4.44(q, J=7.3Hz, 2H), 3.86(br.s,
2H), 2.37(s, 3Hj, 1.47(t, J=7.3Hz, 3H)
Starting Material Synthesis Example 42
In the same manner as in Starting Material Synthesis Example 19 and
using ethyl 6-methyl-2-(2-nitroanilino}benzo{b]thiophene-3-carboxylate, ethyl
25 acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-

aminoanilino)-6-methylbenzo[b]thiophene-3-carboxylate is obtained.
Starting Material Synthesis Example 43

10
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(2.1 g) and dinethyl sulfoxide (25 m), ethyl 2-(5-nethyl-2- 79 :

ni troanilino)benzo[ b]t hi ophene-3-carboxylate (5.4 g) was obtained. Wt hout
purification, in the sane manner as in Starting Material Synthesis Exanple
19 and using 10% pal | adi um carbon (1.5 g), ethyl 2-(2-am no-5-

met hyl ani | i no) benzo[ b] t hi ophene- 3-carboxylate (1.6 g) was obtained. 5

R(400vMHz, CDC1 1 1 d, J=7.8Hz, 1H), 7.47(d,
[err] R [err] ﬂ{-%(SS r&ofg)g;g H (

J=7.8Hz, 1H), 7.32(dd, J=]. 13(s, 1H), 7.10(dd, J=7.8,
7. 8Hz, 1H) 6.95(d, J=7.8F d, J=7.8Hz, 1H), 4.46(q, J=7.3Hz,
2H) , 3 73(br.s, 2H), 2.]p J=7.3Hz, 3H) Starting Mteri al
Synt hesi s Exarrpl e 41 [« 4 manner as in Starting Mteri al
Synt hesi s Exanple 4 Ghd U1 ng et hyl

2- am no- 6- met hyl benzo[ b] t pyophene- 3- car boxyl ate (4.18 g), 2-

fl uoronitrobenzene (2.5 g) and dinethyl sulfoxide (50 m), crude crystals
(7.5 g) of ethyl 6-met hyI 2-(2-nitroanilino)benzo[b]thi ophene-3-carboxyl ate

Matori al - Synt hent ENEEIAKmather A5 SeRting MaR AT TN Bialbie A3 o 1o
acid (70 usingatbyl Qmmnpbehqu]thmpdmehgﬁ-eaﬂac@&‘atg 16.0e8)/@4,5-
ot ai nod. FREHPIORIBRFERCBAID 1] Simeti Satamde (O, nidmeysiaisblofe)
2 b o 8RS 3#:52‘4%mc%ﬁ’oggl%wa%ﬂ@ws%@&nﬁéﬂeé%f?&s@a’*f%%% Eh
Starting oObtaimechi Withohepusifitatiom) ia the same manner as in Starting Material
Synthesis Example 21 and using ethanol (100 ml), 18%hydrochloric acid (100 mi)
and tin(ll) chloride-dihydrate (22.8 g}, ethyl 2-(2-amino-4,5- |
dichloroanilino)benzo[b]thiophene-3-carbaxylate (5.3 g) was obtained.
10 'H-NMR{400MHz, CDCly) &: 9.33(s, 1H), 8.15(d, J=7.3Hz, 1H), 7.44(d, J=7.8Hz,
1H), 7.32(dd, J=7.8, 7.3Hz, 1H), 7.25(d, J=8.8Hz, 1H), 7.12(dd, J=7.8, 7.3Hz, 1H),
6.69(d, J=8.8Hz, 1H), 4.47(q, J=7.3Hz, 2H), 4.10(br.s, 2H), 1.49(t, J=7.3Hz, 3H)
Starting Material Synthesis Example 44
In the same manner as in Starting Material Synthesis Example 19 and
15 using ethyl 2-(4,5-dichloro-2-nitroanilino)benzo[b]thiophene-3-carboxylate, ethyl
acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-amino-
4,5-dichloroanilino)benzo[bjthiophene-3-carboxylate is obtained.
Starting Material Synthesis Example 45

NH, H COOC;H5

20 In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2-aminobenzo[b]thiophene-3-carboxylate (6.6 g), 2,3,4-
trichloronitrobenzene (7.0 g) and dimethyl sulfoxide (70 ml), crude crystals (12 g) of
ethyl 2-(2,3-dichloro-6-nitroanilino)benzo[bjthiophene-3-carboxylate were

obtained. Without purification, in the same manner as in Starting Material
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.In the sanme manner as in Starting Material Synthesis Exanple 19 and using
et hyl 6-nethyl-2-(2-nitroanilino)benzo[b]thiophene-3-carboxylate, ethyl 25
acetate, 10% pal | adi um carbon and hydrogen (60 atm kg/cnferr]), ethyl 2-(2-
“am noani | i no) - 6- net hyl benzo[ b] t hi ophene- 3-carboxyl ate is obtained. Starting
Mat eri al Synthesis Exanple 43 80 [err] In the same manner as in Starting

E@aﬁ];:nil)@é%“es aTOn 2 and A thanof BOYm) 18% ydockloric acd 60 ml)
ri r i 7
11 ol o7 9id GRRPERGREY B clect0d SR 2 kb 453,70 1) . o7 e

2- (4, 5- didi¢thlorearfllimojbenzo]bjthivpheae3:>Catbidxytaib ¢he-g) wees dbtajriedt. e wer e
obtai ned. Wthout purification, in the sane manner as in Starting Mteri al
Synt hesi StestingMaterial Syathesis Example®® (100 nl), 18[err] hydr ochl ori c aci d

((:hlggl (r)grzjaﬁlnldl ;l) ben%@ﬁlh@p- %?%%@% %g%%g&%@ﬁ%}ﬁm%éﬁ% t'al ne

[ er r] H NMisiegefityl 2- tﬁdﬂm}dé{rﬁtrbhnﬂﬁmﬁﬁém HhopBeﬁéGdcarb 1ata ctliyl)
7.44(d, J=7.8Hz, 1H), 7.32(dd, J=7.8, 1H), 5(4, TH),

7.12(dd, agetats, 10%palladingp-carben@nd mﬁ@r@e&l (6@1atm kg/zmld; thylﬂs(ﬁzanmq;-

4.10(br S nt hesi s Exanpl e 44
In the s?ﬁ%ﬁrgélﬂné?ﬁ%éﬁ?)#g@ﬁm&%% ﬂ%ﬁ(@.&%ﬁgf)@%&%l e 19 and 15

usi ng et Isthrting m&ﬁmw Efhdnplaa7 | | N0) benzo[ b] t hi ophene- 3- car boxyl at e,
ethyl acetate, 10% pal | adi um carbon and hydrogen (60 atmkg/cnierr]), ethyl
2-(2-am no- 4, 5-dichloroanilino)benzo[ b] t hi ophene-3-carboxylate is

obtained. Starting Materi aINISyn esi €OBGHHLe 45 [err]

Nogeq

In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2-aminobenzo[bjthiophene-3-carboxylate (5.0 g, 4-fluoro-3- o
nitrobenzotrifluoride (5.1 g) and dimethyl sulfoxide (65 ml), ethyl 2-(2-nitro-4-
U'iﬂuoromethylanﬂino)bénzo[b]‘rhiophene-S-carboxylate (12 g) was obtained.

15 Without pun’ﬁcaﬁon, in the same manner as in Starting Material Synthesis
Example 21 and using ethanol (50 ml), 18% hydrochloric acid (S0 ml) and tin(II)
chloride-dihydrate (10.9 g), ethyl 2-(2-amino-4-
trifluoromethylanilino)benzo[bjthiophene-3-carboxylate (2.8 g)' was obtained.
'H-NMR(400MHz, CDCl,) &: 9.93(br.s, 1H), 8.16(d, J=8.3Hz, 1H), 7.52(m, 2H),

20 7.36(dd, J=7.3, 8.3Hz, 1H}, 7.17(dd, J=7.3, 6.9Hz, 1H), 7.08(m, 2H), 4.48(q,
J=7.3Hz, 2H), 4.08(br.s, 2H), 1.51(t, J=7.3Hz, 3H) |
Starting Material Synthesis Example 48

In the same manner as in Starting Material Synthesis Example 19 and

10

using ethyl 2-(2-amino-4-trifluoromethylanilino)benzo[b]thiophene-3-carboxylate,

25 ethyl acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-
amino-4-trifluoromethylanilino)benzo[b]thiophene-3-carboxylate is obtained.
Starting Material Synthesis Example 49
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20 In the same manner as in Starting Material Synthesis Exanple 4
and using ethyl 2-am nobenzo[b]thi ophene-3-carboxylate (6.6 g), 2,3, 4-
trichl oronitrobenzene (7.0 g) and dinmethyl sulfoxide (70 m), crude
crystals (12 g) of ethyl

2- (2, 3-di chl oro-6-ni troanilino)benzo[b]thi ophene-3-carboxyl ate were
obt ai ned. Wthout purification, the sanme manner as in Starting Materi al

81 Synt hesis Exanpl e 21 gng ua t 6%32681@(40 {ﬂh)l %8‘(%)6hyd_rochlzoglc aci d
rate et hy am no- -

dnpl € 46 In t he sanme manner as I n
5i ng et hyl

p - phene- 3- car boxyl at e, et hyl
acetate, 10% pal | adi um carbon and hydrogén (60 atm kg/cnierr]), ethyl
2- (6-am no- 2,3-dich|oroaniIino)benzo[b]thlophene 3 carboxylate is

Corr] it he- sateibargmigoanting b NaRase- G hPRUeiS (62 8PS 4 and
h &ﬂ%«;ﬁﬁ rﬁﬁt@r&%ﬁas 8-
ﬁ;s![ pgbgﬁlzéd[ll’l Tl uoﬁﬂg 2% ?{ﬁg}{" an m:; Fﬂgul Pom de (65 Srifre eth1 10,

2-(2- n|t_raim"-mgwTﬁﬂupoMmlmmhdeadBﬂ)gbpahaddbdmrﬂomsboxMaahﬁ (12 9)
\Al\/lgfe?:)t |ne&idﬁ£?5 thoutﬁag flcatloq%,i nﬂ%&m r&&)r‘ler .as in St [ti g

?(r:: ?I gi?o%%y?@ﬁﬁ% gﬁ?@%‘}tﬁﬁl oéﬁe%a%@o%@at eﬁg ge%no 4-

obt ai ned. dxtracked With ethMabetateD@dshedWith satjrate] Bﬁ(lbland,dﬁﬂ!ﬁ) ovﬁ' 16( d,
Hz, 1 2
J=8.3 aI}Qh dro1518 gnagne@um sulfate. After natural filtration, the solvent was
evaporated under reduced pressure, and the residue was separated by silica gel

Starting Material Synthesi
Starting Material Synthesi

10 column chromatography (hexane:ethyl acetate=4:1) to give crude crystals (2.8 g) of
ethyl 2-(N-methyl-2-nitroanilinojbenzo[bjthiophene-3-carboxylate. Without
purification, the crystals were treated in the same manner as in Starting Material
Synthesis Example 21 using ethanol (50 ml), 18% hydrochloric acid (50 ml) and
tin(Il) chloride-dihydraté (12.6 g) to give ethyl 2-(2-amino-N-

15 methylanilinojbenzo[bjthiophene-3-carboxylate (3.2 g).

'H-NMR(400MHz, CDCl) &: 8.07(d, 1H), 7.49(d, 1H), 7.30-7.24(m, 2H), 7.13-
7.08(m, 2H), 6.79-6.74(m, 2H), 4.26(q, J=7.3Hz, 2H), 4.10{br.s, 2H), 3.36(s, 3H),
1.33(t, J=7.3Hz, 3H) |

Example 1

CH
¢

N
N

Q/\
N s

20 .
Ethyl 2-(2-aminoanilino)benzo[b]thiophene-3-carboxylate (3.5 g) and 1-
methylpiperazine (20 ml) were dissolved in anisole (50 ml), titanium tetrachloride
(3.1 ml) was added dropwise while stirring the mixture at room temperature.
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20 7.36(dd, J=7.3, 8.3Hz, 1H), 7.17(dd, J=7.3, 6.9Hz, 1H), 7.08(m 2H),
4.48(q, J=7.3Hz, 2H), 4.08(br.s, 2H), 1.51(t, J=7.3Hz, 3H) Starting

Mat erial Synthesis Exanple 48 In the sanme nanner as in Starting Mterial
Synt hesi s Exanpl e 19 and usi ng et hyl

2-(2-am no-4-trifuoronethyl anilino)benzo[ b]thi ophene-3-carboxyl at e,

25
t hyl t 10% pal | adi i b d hyd 60 atm kg/ o €L N
> (2 am A= PGSR FPBMIS S DR TS HER ST EERD IO 2
bt ai ned. ti b @hi | I t
(2)-(3“- ziGt rggﬁﬁ'i Ir'llggkb%%gg?%i t ﬁl oph‘ke}ﬁi- 9153%%%?‘%9’5@?%&%*.@0%@% I n
N, N- di et resulltantpredpitateowasfijtrated. t The filtxaterweaswextratted vith ethylfaeetdt€,

- during which potassiumtert-butoxde (3.0 g) was added portionw se. Methyl 5
i odi de (1@?.02159? ,mhsea@waam%bm@ean deied oweET Mg {The selventwasias

stirreg a ' t : : s eaction
m xt urg ms%%ﬁég&ég&wé&%ggﬁsgﬁt g?%{’: %M%Qﬁgy%%g éf gge%#l ne and
dri ed ovecolaniry chromatoggaplsy (ethylHdetdte/ méthaniol)aid tied obtidiiddbilypsubdtifice
sol vent was e\(a%?rat ed under reduced pressure, and the residue was

separ at edWBy dissalves i&étll'liba%atﬁflﬁoéﬁl)oﬁﬁa‘ﬂb%‘ﬁﬂ‘i addest arsohation (1Q10d} of e=4:
1 ' : : S: N . s
2 (N ot hEYIGEREIE 60 Al el betite, ® IHE precipitated crystals verg cofiegted by

puri fi cat filratidrhend ryaystadlizedrfiornrethylestetatel hetbans! 1244-in Starting
Material Synthesis Exanpl e 21 using_et hanol ([50 m ), 18% hydrochloric acid
(50 i) apiethylpinerazignl yi)-eR-[ijbepaethienq(2.3-b]| Lphenzgtiasepiney? maleateani no- N-
15 et hyl ar]ij}igo) benzo[ b] t hi ophene- 3-car boxyl ate (3.2 g).

melting point 248-249°C (decomposition)
Examp‘lé 2
CHs
(\N
N
Ne .
)
H S :

15 Ethyl 2-(2-amino-5-fluoroanilino)benzo[bjthiophene-3-carboxylate (24.5 g)
and 1-methylpiperazine (135 ml) were dissolved in anisole (400 ml), and titanium
tetrachloride (21 ml) was added dropwise while stirring the mixture at room
temperature.  After the completion of the dropwise addition, the mixture was
stirred at 140°C for 17 hours. The reaction mixture was cooled to 80°C and

20 poured into ice water. The resultant precipitate was filtrated and the filtrate was
extracted with ethyl acetate, washed with saturated brine, and dried over

| magnesium sulfate. The solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography (ethyl
acetate/methanol) and the obtained oily substance (17 g} was dissolved in ethyl

25 acetate (400 ml). Thereto was added a solution of maleic acid (5.9 g) in ethyl-

acetate (100 ml) and ethanol (20 ml). The precipitated crystals were collected by
filtration and recrystallized from ethanol to give 8-fluoro- 12-(4-methylpiperazin-1-
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[err] H NVR(400MHz, CDCl[err]) [err]: 8.07(d, 1H), 7.49(d, 1H), 7.30-7.24(m
2H), 7.13- 7.08(m 2H), 6.79-6.74(m 2H), 4.26(q, J=7.3Hz, 2H), 4. 10(br.s,
2H), 3.36(s, 3H), 1.33(t, J=7.3Hz, 3H) Exanple 1 20

[err] Ethyl 2-(2-am noanilino)benzo[b]thiophene-3-carboxylate (3.5 g) and
1- met hyl pi perazine (20 nm) were dissolved in anisole (50 m), titanium

tetrachl oride (3. added dr opw se whll stjrri he m xture at
room t enpé’i)a@ﬂﬂé]be%ozmcmlgé‘bﬂhé diazepines @g élghl tion, the

m xture urs. The reactlon m xture was
cool ed t\cl)\qgf)]?h aQ%Spoureo‘ &%rﬁf)?%gomgter The resultant precipitate was
fi1rat ed HINMR (400MH, DS} 8-8.35(sy IH), F89(6, SR8z LERIRTH{Lr, 1igyshed

e

wi th saturated brine, and dr | over MgSQ

evapor at ed -3Ales JF8R: EeBHzr Bk 7:25(Adnd=8.35 ﬁeﬁl’kz VH‘Q Q&Q(Meuib@ '@(ﬂdc 3Hye|

cubst arbe Ry 4681 4 oaT R A5T SR BER 2828 M) ol oh was. added o

sol ution (RQK®H):3435,8183, 3060, 9887386 14])16 16, qssm 1463} ¥387, 1853, R182] P66,at ed
crystals were coI | ect ed by filtration.and recrystal lized from et hyl

acet at e/ né@86fem’.t o gi ve 12-(4- 10
nmet hyl pi pemgm ? é | )-6H[ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne 2 mal eate
(1.14 9) B f 6§0| nt 248-249[err] C (deconposition) Exanple 2 ,CH3 N

[err] Anal. Caled. for CpoH oFN,S+ C4H,0,:C, 59.74; H, 4.80; N, 11.61%.
10 Found:C, 59.71; H, 4.82; N, 11.46%. |
Example 3
Alternatively, using 2 equivalents of maleic acid, 8-fluoro-12- (4-
methylpiperazin-1-yl)-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine dimaleate
monohydrate was obtained.
15 melting point 123-125°C (decomposition)
Example 4
Alternatively, using fumaric acid instead of maleic acid, 8-fluoro-12-(4-
methylpiperazin-1-yl) -6H-[ 1]benzothieno|2,3-b][1,5]benzodiazepine- 1/2 fumarate
(494 mg) was obtained.
20 melting point 193-195°C (decomposition)
Example 5 B
Alternatively, using 2 equ1valents of hydrochloric acid instead of maleic
acid, 8-fluoro-12-(4-methylpiperazin- 1-yl)-6H-[1]benzothieno{2,3-
b][1,5]benzodiazepine-2 hydrochloride+3 hydrate was obtained.
25 melting point 268-270°C (decomposition)

Example 6
CH
)
N
: :N\
H S
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.15 Et hyl 2-(2-am no-5-fluoroanilino)benzo[b]thi ophene-3-carboxyl ate
(24.5 g) and 1-nethyl pi perazine (135 nm) were dissolved in anisole (400
m), and titaniumtetrachloride (21 m) was added dropwi se while stirring
‘the m xture at roomtenperature. After the conpletion of the dropw se
addition, the mxture was stirred at 140[err]C for 17 hours. The reaction

m xture was cooled to 80[err]C and 20 poured. info ice water., The resultant
preci pi tate walnthe spmedaanngr asin Expmple d mus,;&g%tbyb%—(%mﬁw

Corvent  REUEhIOBeAA BBl S PR (P8 4. TndPiBRG RN IO R, ()°

silica genisuld (B85 md)) manmﬂlte@ﬁafﬂbﬁdbﬂ 3and)taaideinmidio apid (100ntg), 18 obt ai ned

oi |y substance was_ di ssolved in ethyl 25 acet ate 400 i ). Thereto

was addean@thymlét(ﬂome&lylnme@a@nalcyl&r%[ Hbgl;lzqthmq@s& disgepine) and
th ed t al | tdb filtrati d
Cebryd o2 Bkt PR L 175, 5 18 T Pl 1 B
yly- 6|+[Jrhélﬁﬁgqidﬁhtem&(ﬂ"gl(Eiéa&hb@ﬁﬁ@ﬂkazepi ne 1 maleate (10.2 g). nelting
poi nt 225-227C" (deconposi tion) err] HNVR (400MHz, DMSO-d6) [err]: 8.35(s,

1H), 7.8Fmmple? 8Hz, 1H), 7. 74(br lH) 7.37(dd, J=8.3, 6.8Hz, 1H),
7.25(dd, J=8.3, 6.8Hz, 1H), 6.89(dd, g p.||5|) 6.78(dd, 1H), 5 6.63(dd, 1H),

6.03(s, 2H) 2.5-4.5(br.s, 8H), I R
(KBr): 3435, 3283, 3060, 2837, 2614 ﬁl 1580 1463 1387, 1353,1152, 966, 865
cm[err]. MS:mle 366. Anal . Callgd. For

CerrJ]Herr]FNJerr]S-Cerr] r err]:C, 59.74; H 4.80; N 11.61% 10
Found: C, 59.71; H, 4 ' 46% anple 3 :

Cl N

In the same manner as in Example 1 and using ethyl 2-(2-amino-5-
chloroanilino)benzo[b]thiophene-3-carboxylate (2.6 g), 1-methylpiperazine (15 ml),
10 anisole (50 ml) and titanium tetrachloride (2.3 ml), 8-chloro-12-(4-
methylpiperazin-1-yl}-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine (363 mg) was
obtained.
melting point 87-90°C ((;lecomposition)
Example 8

15
In the same manner as in Example 1 and using ethyl 2-(2-amino-5-
bromoanilino)benzo[bjthiophene-3-carboxylate, 1-methylpiperazine, anisole and
titanium tetrachloride, 8-bromo-12-(4-methylpiperazin-1-yl)-6H-
[1]benzothieno|2,3-b][1,5]benzodiazepine is obtained.
20 Example9
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Alternatively, using 2 equivalents of nmaleic acid, 8-fluoro- 12-(4-

nmet hyl pi perazin-1-yl)-6H[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne di nal eate
nonohydrat e was obtai ned. 15 nelting point 123-125C (deconposition) Exanple
4 Alternatively, using fumaric acid instead of naleic acid, 8-fluoro-

12-(4- nethyl pi perazin-1-yl)-6H 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne
1/2 fumarate (494 ng) was obtai ned. nmelting point 193-195C
(deconposition) Exanple 5 Altern y" usi ng 2 equival ents of

b][l 5]benzod|azep|ne 2 hy

poi nt 268-270C (deks .,-.\
Exanpl e 1 and using 2-(2-¥%
met hyl ani | i no) benzo[ ¢ hen Kyl ate (1.6 g), 1-nethyl piperazine

(8 M), anisole (25 m )7 betAchloride (1.3 nl) and naleic acid
(100 ngy), 8- nmethyl- 12- (4 hbt hy$p| perazin- 1-yl)-6H[I]benzothieno[2, 3-b][
1 ,5] benzodi azepine 5 3/2 mal eate (166 ng) was obtai ned. nelting point

198 201[err]C (decorrp05| tion) Exnple 7 ,CH3 N N
In the same manner as in Example 1 and using ethyl 2-(2-amino-4-

fde 3 hydrate was obt al ned. 25 nelting
Exanpl e 6 In the same manner as in

fluoroanilino)benzo[bjthiophene-3-carboxylate, 1-methylpiperazine, anisole and
titanium tetrachloride, 9-fluoro-12-{4-methylpiperazin-1-yl)-6H-

5 [1]benzothieno[2,3-b][1,5]benzodiazepine is obtained.
-Example 10

,CHS |
N

A
HsC \@N\
In the same manner as in Example 1 and using ethyl 2-(2-amino-4-
methylanilino)benzo[bjthiophene-3-carboxylate (3.7 g , 1-methy1pipera2ine (19 mi),
10 ahisol_e (60 ml) and titanium tetrachloride (3.0 ml), 9-methyl- 12-(4-
methylpiperazin-1-yl}-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine (1.18 g) was
obtained.
melting point 184-186°C:
Anal. Calcd. for C,;H,,N,S:C, 69.58; H, 6.12; N, 15.46%.

15 Found:C, 69.45; H, 6.20; N, 15.11%.
Example 11
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[err] I'n the same manner as in Exanple 1 and using ethyl 2-(2-am no-5-

chl oroani | i no) benzo[ b] t hi ophene- 3-carboxylate (2.6 g), 1-nethylpiperazine
(15 m), 10 anisole (50 mM) and titaniumtetrachloride (2.3 m),

8-chl oro-12-(4-

met hyl pi perazin-1-yl)-6H[|] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne (363 nm)
was obtained. nelting point 87-90[err] Ciélgiecorrposi tion) Exanple 8 15

[err] In the sane manner as in Exa and using ethyl 2-(2-am no-5-

br onoani | i no) benzo[ b] t hi ophene- 3- cér boxyl at e, 1-met hyl pi perazi ne, ani sol e
and titaniumtetrachl oride, 8-bromp-12-A4-net hyl pi perazin-1-yl)-6H

[ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benZﬁdi
[err] In the sanme naille i ANVER
fl uoroanilino)benzo[ b]t ;

and titaniumtetrachl ori

¥ne i s obtained. 20 Exanple 9 86
Qnpl e 1 and using ethyl 2-(2-am no-4-

ar bpoXyhat e, 1- et hyl pi perazi ne, anisole
- met hyl pi perazin- 1-yl)-6H 5

[ S obtained. Exanple 10 [err] In
the same manner as in Exanple HandSusing ethyl 2-(2-ani no-4-

met hyl ani | i no) benzo[ b] t hi ophene- 3-carboxylate (3.7 g), |-nethylpiperazine
(19 n), 10 anisole (60 nm) and titaniumtetrachloride (3.0 m),

9- net hyl - 12- ( 4- In the same manner as in Example 1 and using ethyl 2-(2-amino-4-

chloroanilinojbenzo[b]thiophene-3-carboxylate (3.0 g), 1-methylpiperazine (17 mil),
anisole (75 ml), titanium tetrachloride (2.9 ml) and maleic acid, 9-chloro-12-(4-

5 methylpiperazin-1-yl)-6H-{1]benzothieno[2,3-b][1,5]benzodiazepine-2 maleate-
1/2 hydrate (1.37 g) was obtained.
melting point 105-107°C (decomposition):
Anal. Calcd. for C,0H oN,S*2C,H,0,4°1/2H,0: C, 53.89; H, 4.52; N, 8.98%.

. Found: C, 53.94; H, 4.45; N, 9.00%.
10 Example 12.

ICHS
¢
) N\)
Br~ : :N\

N / \

In the same manner as in Example 1 and using ethyl 2-(2-amino-4-
bromoanjlino)benzo[b]tlﬁophene—S-carboxylate (3.3 g), 1-methylpiperazine (17 ml),
anisole (75 ml), titanium tetrachloride (3.0 ml) and maleic acid, 9-bromo-12-(4-

15 methylpiperazin-1-yl)-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine 2 maleate was
obtained.
melting point 113-114°C (decomposition) _
Anal. Calcd. for CpoH;oBrN,S-2C,H,0, : C, 50. 99; H, 4.13; N, 8.50%.

Found: C, 50.73; H, 4.15; N, 8.60%.
20 Example 13
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met hyl pi perazin- 1-yl)-6H[1] benzothi eno[ 2, 3-b][1, 5] benzodi azepi ne (1.18 Q)
was obtained. nelting point 184-186[err]C. Anal. Calcd. for
CerrJ]Herr]Nerr]S:C, 69.58; H 6.12; N, 15.46% 15 Found: C, 69.45; H,
6.20; N, 15. 11% Exanple 11 87 [err] In the same manner as in Exanple 1
and using ethyl 2-(2-am no-4- chloroanilino)benzo[b]thiophene-3-carboxyl ate
(3.0 g), 1-nethylpiperazine (17 m), afRysole (75 m), titanium
tetrachloride (2.9 nl) and mal ei c &€l ®-chl oro- 12- (4- 5~

met hyl pi perazi n-1-yl)-6H[ 1] benz ti;}wo[ 2,3-b][1, 5] benzodi azepi ne 2 nal eate

1/2 hydrate (1.37 g) was obt ai neg ting poi nt 105-107[err] C

(deconposi tion): Calcd fg err]Herr]Nerr] S err] _
2C[err]H[err]0[eHﬂﬂ a 53.89; H 4.52; N, 8.98% Found: C,
53.94; H 4.45; N, 9.04D 0 Exagple TRy err] In the sane nmanner as in
Exanpl e 1 and using ety (2- g
br onpani | i no) benzo[ b] t hi opheMN~ 3\ cablhox# ate (3.3 g), 1-nethyl piperazine
(17 m), anisole (75 m), tlﬂﬁnldﬁltetrachlorlde (3.0 n1) and mal ei ¢ aci d,
9- bronp-12- (4- 15

et hyl pi perazin-1-yl)-6H[1]benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne 2 nal eate
was obt ai ned. B thefgmpmanner asingxample kﬁ@dd@@&ﬁﬂb@ﬁ-’)‘@ﬁ@@noﬁal cd. for

A err] H epeinddyNusiihbibensStofthiddhcile 3 &fbdaytatt, 138etrdtpipttane 3nilble 8- 0%
and titanium tetrachloride, 9-methoxy-12~{4-methylpiperazin-1-yl)-6H-
5 [1]benzothieno[2,3-b][1,5]benzodiazepine is obtained.
Example 14 B

C,

IC H3
N

N\')
F~‘ : :N\j :
N
F N S
In the same manner as in Example 1 and using ethyl 2-(2-amino-4,5-
difluoroanilinojbenzo[bjthiophene-3-carboxylate, 1-methylpiperazine, anisole and

10 titanium tetrachloride, 8, 9-difluoro-12-(4-methylpiperazin-1-yl)-6H-
[1]benzothieno|2,3-b}[1,5]benzodiazepine is obtained.

Example 15
CH3
¢
F N

In the same manner as in Example 1 and using ethyl 2-(2-amino-3,5-
15 difluoroanilinojbenzo[b]thiophene-3-carboxylate, 1-methylpiperazine, anisole and
titanium tetrachloride, 8,10-difluoro-12-(4-methylpiperazin-1-yl)-6H-

89



- Found: C, 50.73; H, 4.15; N, 8.60% 20 Exanple 13 88 In the sanme manner
as in Exanple 1 and using ethyl 2-(2-am no-4- '
met hoxy- ani i no) benzo[ b] t bi ophene- 3-car boxyl ate, 1-nethyl pi perazine, anisole
and titaniumtetrachloride, 9-methoxy- 12-(4-nethylpiperazin- 1-yl)-6H 5
[1] benzot hi eno[ 2, 3-bi [ 1, 5] benzodi azepi ne is obtained. Exanple 14 [err] In

e o e bl B et oy ot % 45 e

ani sol e e figt @ani um tetrachl oride, 8, 9-difluoro-12-(4-nethyl piperazin-
1-yl)-6H enzot hi eno[ 2, 3-b] [ 1, iSq_’]lgsnzodi azepine is obtained. Exanple 15
,CH3 [err] In the same manner anple 1. and using ethyl

2- (2-am no-3,5- 15 difl uoroan | n )benzo[b]th| ophene- 3- car boxyl at e,
1- net hyl pi perazi ne, ani soI e a an| umtetrachl oride, 8, 10-difluoro-
12- (4- et hyl pi perazin- 1-

[11] benzot hi eno[ 2, 3@( i=j§nzod| azepine is obtained. Exanple 16

In the same manner as in Example 1 and using ethyl 2-(2-aminoanilino}-
5 6-methylbenzo]b]thiophene-3-carboxylate (3.7 g), 1-methylpiperazine (80 ml),
anisole (16 ml) and titanium tetrachloride (3 ml), 3-methyl-12-(4-
methylpiperazin-1-yl)-6H-[1]benzothieno[2,3-b][1, 5]bcnzod1ach1ne (1.4 g) was
obtained.
TH-NMR (400MHz, CDCl,) 6: 7.65(d, J=8.3Hz, 1H), 7.38(s, 1H), 7.12(d, J=8.3Hz,
10 1H), 7.03(t, J=7.8Hz, 1H), 6.97(dd, J=7.3, 7.8Hz, 1H), 6.86(dd, J=7.3, 5.9Hz, 1H),
6.64(d, J=7.8Hz, 1H), 5.10(br.s, 1H), 4.20-1.75(m, 8H), 2.38(s, 3H), 2.33(s, 3H).
Example 17 |

In the same manner as in Example 1 and using ethyl 2-(2-amino-5-
15 fluoroanilino)-6-methylbenzo[b]thiophene-3-carboxylate, 1-methylpiperazine,
anisole, titanium tetrachloride and hydrochloric acid, 8-ﬂuoro-3-methyl—12—(47
methylpiperazin-1-yl}-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine -2
hydrochloride-3/2 hydrate was obtained.
melting point 273-275°C (decomposmon)
20 Example 18
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.[err] In the same manner as in Exanple 1 and using et hyl

2-(2-am noanilino)- 5 6-nethyl benzo[ b]thi ophene-3-carboxylate (3.7 g),

1- net hyl pi perazine (80 m), anisole (16 mM) and titaniumtetrachloride (3
m), 3-nethyl-12-(4- '

met hyl pi perazi n-1-yl)-6H[I|] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne (1.4 Q)
was obt ai ned. 1H NVR (400MHz, CDCI }rI;)[err]: 7.65(d, J=8.3Hz, 1H),
7.38(s, 1H), 7.12(d, J=8. 3Hz, S; 7.03(t, J=7.8Hz, 1H), 6.97(dd,
J=7.3, 7.8Hz, 1H), 6.86(dd, J .9Hz, 1H), 6.64(d, J=7.8Hz, 1H),
5.10(br.s, 1H), 4.20-1.75(m 38(5 3H), 2.33(s, 3H). Eanmple 17 [err]
In the sane manner as in Ega ’ e and using ethyl 2-(2-am no-5- 15

fl uor oanil i no) - 6- met ryg 0 '\ t hi gphep€Hey car boxyl ate, 1-nethyl pi perazine,
ani sol e, titaniumté . drochl oric acid,

8- fl uoro- 3- net hyl -
nmet hyl pi perazin-1-yl)- H-[g g o[ 2,3-b][1, 5] benzodi azepi ne 2
hydrochl ori de[err]3/2 hydr&te s obtained. nelti ng point 273-275C
(deconposition) 20 Exanple 18 90 [err] In the sane manner as in Exanple
1 and using nmethyl 2-(2-

am noani | i no) - mmmt%mmp@kangmp@mﬂmhyl pi per azi ne,

in;/ls;ﬂ gH— . ncen@r% %ﬁé@gﬁ%@% é]‘%gﬁégrg&é%é%é i T::hMI ¢ F’ﬁé%%xarrpl e

19 anisole and titanium tetrachloride, 2-methyl- 12-(4-methylpiperazin- 1-yl)-6H-
5 [1]benzothieno[2,3-b][1,5]benzodiazepine is obtained.
Example 19

—

CHj
N

k.
' O[N‘j CH
F N / \
H S
In the same manner as in Example 1 and using methyl 2-(2-amino-5-
fluoroanilino}-5-methylbenzo[bjthiophene-3-carboxylate (1.82 gj, 1-

10 ‘methylpiperazine (9.7 ml), anisole (30 ml), titanium tetrachloride (1.51 ml) and
maleic acid, 8-fluoro-2-methyl-12-(4-methylpiperazin-1-yl)-6H-
[1]benzothieno|2,3-b][1,5]benzodiazepine- 1 maleic acid- 1/2H,0 (928 mg) was
obtained.
melting point:199-201°C (decomposition).

15 Anal. Calcd. for C;,H, FN,S-C,H,O4+ 1/2H,0: C, 59.39; H, 5.18; N, 11.08%.

Found: C, 59.49; H, 4.98; N, 11.04%.
Example 20
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[err] In the same manner as in Exanple 1 and using nethyl 2-(2-am no-5-
fl uoroanilino)-5-nethyl benzo[ b] t hi ophene- 3-carboxylate (1.82 g), 1- 10
nmet hyl pi perazine (9.7 m), anisole (30 m), titaniumtetrachloride (1.51°
m ) and nmaleic acid, 8-fluoro-2-nethyl-12-(4-nethyl pi perazin-1-yl)-6H
[1'] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepine[err] 1 maleic acid- 1/2H err]O-
(928 ng) was obtained. nelting poi iy, 199-201[err] C (deconposition). 15
Anal . Calcd. for C2[err]Herr] ﬁ'rr]%[err] Clerr]Herr]O[err] 1/2H20: C,
59.39; H, 5.18; N, 11.08% Fofind: \C, 59.49; H, 4.98; N, 11.04% Exanple 20
91 [err] In the same rranng{;s I n Exanpl e 1 and using et hyl
2-(2-am noanil i no)- 6-net o[ b] t hi ophene- 3- car boxyl at e,
1- net hyl pi per azi ne, ~aM i faniumtetrachl oride,
- ¥ yTH\- 6H 5

_ne is obtained. Exanple 21 [err] In
the sanme manner as in Exadyl e RdAAsTQERS hyl . 2- (2- ami no- 5-
fl uoroani |l i no) - 6- net hoxybehzo{*] t hi ophene- 3- car boxyl at e,
1- net hyl pi perazi ne, anisole and titaniumtetrachl oride,
8- fl uoro- 3-net hoxy-12- (4- net hyl pi perazin-1- 10 ) .
yl) - 6H- [ 1] benzHt m%m,wmagpbmqgﬂéa}cgaw by idemineaniling)o o

[err]  6-méthaxybenzo[bjthiophene-3-carboxylate, 1-methylpiperazine, anisole and
_ titanium tetrachloride, 3-methoxy-12-{(4-methylpiperazin-1-yl)-6H-
5 [1]benzothieno[2,3-b][1,5]benzodiazepine is obtained.

Example 21
CHj
)
N
: :N\
F N 4 \ OCHj
H

In the same manner as in Example 1 and using ethyl 2-(2-amino-5-
ﬂuoroanﬂino)—6-methoXybenzo[b]ﬂ:1iophen¢-3-carboxylate, 1-methylpiperazine,
anisole and titanium tetrachloride, 8-fluoro-3-methoxy- 12-{(4-methylpiperazin-1-

10 yl)}-6H-|1]benzothieno|2,3-b][1,5]benzodiazepine is obtained. |

Example 22
. CHj3
(¢
S
O
Cl N / \
' H S

In the same manner as in Example 1 and using ethyl 2-(2-amino-4,5-
dichloroanilino)benzo[b]thiophene-3-carboxylate (5.3 g}, 1-methylpiperazine (27
ml), anisole (120 ml), titanium tetrachloride (4.8 ml) and fumaric acid, 8, 9-
15 dichloro-12-(4-methylpiperazin- 1-yl)-6H-[1]benzothieno|2,3-
bj[1,5]benzodiazepine- 1 fumarate (571 mg) was obtained.
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In the same manner as in Exanple 1 and using ethyl 2-(2-anino-4,5-
di chl oroani | i no) benzo[ b] t hi ophene- 3-carboxylate (5.3 g), 1-nethyl pi perazine
(27 m), anisole (120 m), titaniumtetrachloride (4.8 m) and fumaric
acid, 8, 9- 15 dichloro- 12-(4-nethyl piperazin-
1-yl)-6H[1] benzot hieno[2,3- b][1, 5] benzodi azepine[err] 1 fumarate (571 ng)
was obt ai ned,, 92 ting.pQi nt 243-245[err] C (deconposition): Anal.
Cal cd. fo@%f‘é‘&ﬂ%ﬁ#'@“[sgq:r( RPOBPSIHONL | H err]O[err]: C, 54.04; H,
4.16; N, 0 0 2 Gy 54004, : 0 4 g Ef & 023 [err] 5
In the saﬁa?fa%\lgrﬁ' gjs}%a ﬁ‘fg df«i%#&]‘g% %%’O}e‘f Elslh 6’?2’- g@nbgc{gz 3-
di chl or oarfguintbCh54.00; bl, h10pNeb@439%.ar boxyl ate (4.2 g), 1-nethyl pi perazine
(22 m), anisole (100 m), titaniumtetrachloride (3.9 m) and fumaric
acid, 7, &xampls 0- 12-(4-nmethyl pi perazin-1-yl)-6H[I] benzot hi eno[ 2, 3-
b][1, 51benzodi azepine[err] 1 fumarate (I8P ngy) -was obtained. 10 nelting
poi nt 235-236[err] C (deconpositiopf~MNnal. Calcd. for
CerrJHerr]d[err]NAS[err] C[err{l):[\e r]O[err]: C, 54.04; H, 4.16; N,
10.50% Found: C, 53.69; H 4.19;N 0.33% Exanpl.e 24 [err] In the sane
manner as in Exanple 1 and usy. ethyl 2-(2-am no-4- 15

g I oph - 3-carboxylate (2.8 g), 1-

met hyl pi perazine (15 m i sol e titaniumtetrachloride (2.5 m)
and mal ei ¢ acid, /
12- (4- et hyl pi perazpr\ ) - gﬁ rit&uo t hyl -6H-[ | ] benzot hi eno[ 2, 3-
Cl1 _
5 In the same manner as in Example 1 and using ethyl 2-(6-amino-2,3-

dichloroanilinojbenzo[b]thiophene-3-carboxylate (4.2 g), 1-methylpiperazine (22
ml), anisole (100 ml), titanium tetrachloride (3.9 ml) and fumaric acid, 7, 8-
dichloro-12-(4-methylpiperazin-1-yl}-6H-[1]benzothieno[2,3-
b][1,5]benzodiazepine- 1 fumarate (660 mg) was obtained.

10 melting point 235-236°C (decomposition):
Anal. Caled. for C,0H,sCLLN,S-C,H,0,: C, 54.04; H, 4.16; N, 10.50%.
Found: C, 53.69; H, 4.19; N, 10.33%. |

Example 24
ICH3
()
k.
/]
N s

In the same manner as in Example 1 and using ethyl 2-(2-amino-4-

16 trifluoromethylanilino)benzofb]thiophene-3-carboxylate (2.8 g), 1-
methylpiperazine (15 ml), anisole (60 ml}, titanium tetrachloride (2.5 ml) and
maleic acid, 12-(4-methylpiperazin-1-yl)-9-trifluoromethyl-6H-[1]benzothieno[2,3-
bj[1,5]benzodiazepine+2 maleate (363 mg) was obtained. |
melting point 128-129°C:

20 Anal. Calcd. for Cy,HoF3N,S-2C,H,0, :C, 53.70; H, 4.20; N, 8.64%.

Found: C, 53.56; H, 4.26; N, 8.56%.
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b][1, 5] benzodi azepine[err]2 nmal eate (363 ng) was obtained. nelting point
128-129[err]C. 20 Anal. Calcd. for

Cerr]Herr]F[err]Nerr]S[err]2Cerr]H err]O[err] :C, 53.70; H, 4.20; N,
8.64% Found: C, 53.56; H 4.26; N, 8.56% 93 Exanple 25 F [err]
In the same manner as in Exanple 1 and using ethyl 6-brono-2-(2-

am no- 5-f | uoroani | i no) benzo[ b] t hi ophene- 3- car boxyl ate (3.8 g), 1-

met hyl pi Jerample2] 16 m ), anisole (85 m) and titaniumtetrachloride (3.0
m), 3- 5 brono-8-fluoro- 12-(4- rreth@l—ly perazin-

1-yl')-6H[ 1] benzot hi eno[ 2, 3- Db] benzodi azepine (1.16 g) was obtai ned.
melting point 219-221[err]C Aal lcd. for err]Herr]BrFNJerr]S: C,
53.94; H 4.07; N, 12.58% Foung._ & 53.72; H 3.88; N, 12.41% 10 Exanple

26 [err] In the same mannemnN-3
ni troanilino)benzo[b §phene

in Exanple 1 and using ethyl 2-(N-nethyl-2-
3-cargxylate (3.2 g), 1-nmethyl piperazine,
T4 ide (3.5 m),

6- met hyl - 12- ( 4- et
yI)[1]benzot hi ens Zepite (166 ng) was obtained. 15

mel ting point 88- 90[err]C artlng Mat erial Synthesis le 5 err] To a
sol uti on of 2- aln thepsame meannerAmENBxaMple bard u§ng cthyl '?X@ag?o 20&

amino-5-fluoroanilino)benzo[bjthiophene-3-carboxylate (3.8 g), 1-

meﬂ1j1piperazine (16 ml), anisole (85 ml) and titanium tetrachloride (3.0 ml), 3-
5 bromo-8-fluoro-12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno(2,3-

bj[1,5]benzodiazepine (1.16 g} was obtained.

melting point 219-221°C:

Anal. Caled. for CooHsBIFNLS:  C, 53.94; H, 4.07; N, 12.58%.

Found: C, 53.72; H, 3.88; N, 12.41%.

10 Example 26
CHs
N

'N\)
N .
[ :E /

Nj [ )

I S

CHjz

In the same manner as in Example 1 and using ethyl 2-(N-methyl-2-

nitroanilinojbenzo[bjthiophene-3-carboxylate (3.2 g), 1-methylpiperazine, anisole
(80 ml) and titanium tetrachloride (3.5 ml), 6-methy1—12-(4—methylpiperazin— 1-
yl)[1]benzothieno[2,3-b][1,5]benzodiazepine (166 mg) was obtained.

16 melting point 88-90°C

Starting Material Synthesis Example SO
NO;, H

Sl e

Toa soluuon of 2-annnobenzo[b]th1ophene-3-carbonitrile (116 g},
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94 di.met hyl formam de (370 ml) and 2, 4-difluoronitrobenzene (73 m) was
added pul veri zed potassium carbonate (276 g), and the m xture was stirred
at 55[err]C for 5.5 hours. The reaction m xture was stirred under

i ce-cooling for 30 minutes and water (1.9 L) was added. The m xture was
further stirred for 30 m nutes. The 5 precipitated crystals were filtered
by suctlon and washed wi th wat er [y;luand dried in a Ci'gﬁl ng box

over ni ght dimeghaylormargided3yQual) @@ﬂ)é‘ onopitrgbenzened 73mplvas gaded s were

et o w PRI pAGRTRT Rl 7R, b ol B il SR SPETEE e

was cool ed, Bhduss. rTl@é‘réiichBﬁ[rﬁiSdt\hl@ was sﬁnhduxnde’r'li@e-m@mgafot 30adimit¢s hads
were filtered 10 by suction, washed with ethyl acetate 8150 m) and dried

to give 2wa$er(h8rldnzasaddmbaﬁ‘heumu¢umma§t5p 5§H@r@digr armmutcs. |'Ehe 123

2 e nedFs RS HBH Pk B PpR0IAY el G P (1 01 o '
2- am no- Gﬂﬂedoﬁ@agﬁﬁm) andpﬂﬁgﬁeto?gleebhmbfydtﬁs((iés 'ﬂfeobtamedcmde

tetrahydrofuran (1 fl uoronitrobenzene (11.3 g) was added

-porti onwi sEysels wei sispendedde etlrylmcgtate m@ mltanddbe mgtwwétlmdt ure

i1t or o0 Bydssrefis WilLEbnTr e rERSR eter T BRUBR riresmaction BuRplfey, vo

6-f1 uor o- Zgd<codléd bﬁﬁ@&fé@b@?@@f&lfﬁbﬁ?heﬂ% ﬁ 1%8&%&515(@% fillered
[err]H—NIVR(4OOM—|z CDCl[err]) [err]: 10.13(b IH), 8.28(d, J=8.3Hz, 1H),

7. 75( N0 1Hyy, suctin, weshed withiethyl acstate (150 ml)?and (dried1te)giver24Bhyorbid-
Starting Ma‘%r%rahﬁmoﬁ/m hfﬁho%ﬁer@ bgcaff'%oh%ﬂé (123 g) as red crystalline powder.

melting point 161-163°C

Starting Material Synthesis Example 51
NO,

oy

To a solution of 2-axmno-ﬁ-ﬂuorobenzo[b]tlﬁophene—S—carbonih‘ile (15 g,
15 tetrahjdrofuran (140 ml) and 2-fluoronitrobenzene (11.3 g} was added portionwise
60% sodium hydride (3.5 g) under ice-cooling and the mixture was stood still at
5°C for 30 minutes. The precipitated d‘ystals were filtered by su(:tion, wa,éhed
with isopropyl ether (120 ml) and dried to give 6-fluoro-2-(2-
nitroanilinojbenzo[b]thiophene-3-carbonitrile (8.0 g).
20 'H-NMR(400MHz, CDCly) 6: 10.13(br.s, 1H), 8.28(d, J=8.3Hz, 1H], 7.75(m, 1H),
7.61-7.57(m, 2H), 7.43(m, 1H), 7.25(m, 1H), 7.10(m, 1H)
Starting Material Synthesis Example 52

Oy

In the same manner as in Startlng Material Synthesis Example 51 and
using 2-amino-6-chlorobenzo[bjthiophene-3-carbonitrile and 2-
25 fluoronitrobenzene, 6-chloro-2-(2-nitroanilino)benzo[bjthiophene-3-carbonitrile is
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In the same manner as in Starting Material Synthesis Exanple 51 and using
2-am no- 6- chl or obenzo[ b] t hi ophene-3-carbonitrile and 2- 25

fl uoronitrobenzene,

6- chl oro- 2- (2-ni troanilino)benzo[ b] t hi ophene-3-carbonitrile is 95
obtained. Starting Material Synthesis Exanple 53 [err] In the sanme nanner
as in Starting Material Synthesis Exanple 51 and using :
2- am no- 60h§wwukybenzo[b]th|ophene 3-carbonitrile (5.2 g) and 2,4- 5

di fl uoro-gjtr.ob 4. y-2-(5-fl uoro-2-

ni troani | ﬁ%‘f ﬁ?%fg#?%%ﬁr[%r(ntrlle(ZSg) was obt ai ned.

[ err] H NVR(400MHz, CORQeer [er(EN 10. 04(br.s, 1H), 8.33(m 1H), 7.74(d,
J=8.8Hz, 1H), 7.23(s JIH J=8.8Hz, 1H), 7.04(d, J=10.3Hz, 1H),

6. 70(m 1H), 3.88(s B arial Synthesis Exanple 54 [err] 10
In the same manner § )
2- am no- 4- et hyl benzdj#] t hi oph

I al Synthesis Exanple 51 and using
3 bonitrile (3.8 g), 2-

chl oroni trobenzene(3.% g) and dlnet'y

ni t r oani | i no) benzol b] Fhi ophene- 3- car bon

lﬂdf oxide (45 m), 4-nethyl-2-(2-
Fle (5.8 g) was obtained. .
[err] H NVR (400 Mihe @ﬁk[rﬁéﬁh}:r ésﬁm Btaﬁﬁhg&\?latdnal@ynth&sls Exﬁﬁ(plc 51=dBHz,
1H), 7.66-7.52(m 15 3H), -7.1 1 . 7.08 ésé F}aé- 2.81(s,
3H) Starti teaningt @m LSBC‘[:%F?I]bOF’ﬁFg% fer as in
Starti erial. nt hesi
2- anmi nd~ 74 lf‘?ﬁ)’l’ @Oﬁ@?%@%@ﬁ r |(?}g'and 2-
mtroanﬂmo)benzo[b]t]:uophene—S—carbomuﬂe (2.5 g) was obtained.
'H-NMR(@00MHz, CDCl;) 6: 10.04(br.s, 1H), 8.33(m, 1H), 7.74(d, J=8.8Hz, 1H),
7.23(s, 1H), 7.13(d, J=8.8Hz, 1H), 7.04(d, J=10.3Hz, 1H), 6.70(m, 1H), 3.88(s, 3H)
Starting Material Synthesis Example 54

NO CN
2 N CH,
L/

10 In the same manner as in Starting Material Synthesis Example 51 and
using 2-amino-4-methylbenzo[bjthiophene-3-carbonitrile (3.8 g), 2-
chloronitrobenzene(3.5 g) and dimethyl sulfoxide (45 ml), 4-methyl-2-(2- -
nitroanilino)benzo[b]thiophene-3-carbonitrile (5.8 g) was obtained. _
'H-NMR (400MHz, CDCl,) 6: 10.31 (br.s, 1H), 8.28(d, J=8.3Hz, 1H), 7.66-7.52(m,

15 3H), 7.27-7.11{m, 2H), 7.08(d, J=7.4Hz, 1H), 2.81(s, 3H) '

Starting Material Synthesis Example 55
NO; H

Sl

In the same manner as in Starting Material Synthesis Example 51 and
using 2-amino-7-methylbenzo[b|thiophene-3-carbonitrile and 2- |
fluoronitrobenzene, 7-methyl-2-(2-nitroanilinojbenzo[bjthiophene-3-carbonitrile is

20 obtained. |
Starting Material Synthesis Example 56
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-fl uoroni trobenzene,

7- et hyl - 2- (2- n|troan|I|no)benzo[b]th|ophene 3-carbonitrile is 20 obtai ned.

Starting Material Synthesis Exanple 56 96 [err] In the sane manner as in
Starting Material Synthesis Exanple 51 and using

2- am no- 6- f | uor obenzo[ b] t hi ophene-3-carbonitrile (4.9 g) and 2, 4-difl uoro-

ni trobenzene (4.1 g)N

6-fl uoro-2-(5-fluoro ggni
g) was obt ai ned.
8.35(dd, J=9.3, 5.
IH), 7.31-7.28(m

[ l?‘lo)benzo[b]thi ophene-3- carbonitrile (7.8
&C CDCl[err]) [err]: 10.23(br.s, 1H),
=8.8, 4.9Hz, 1H), 7.48(d, J=8.3Hz,
1H), 6.76(m 1H) Starting Material
S=E rranner as in Starting Mteri al
Synt hesi s Exanpl e 5lpand 10 using

2- ami no- 6-f | enzo[ bl thio hene- - car bhgn I . Q 3-.f oro-4-
mtroltol uene l(Jin%ﬁ ?55‘%'11 %ﬁb@ f'(‘%[ e&s%:hm e 51%n

6-f B@h{ﬁg ThiBBhBREA0 P 7.5
g) vv;grgbt al err I—I—d}?/RéE 4d pilCDCl[err])iﬁ;ﬂwf}q}r@é?’@a@ép e?‘dr) (
8.17(d, XittobetzzeneHpt, 1 &), B&luorot24(5-flnone-enitrozthilitg) berizdfb]tiziopherie B2 ( m 2H)

6.89(d, J 41 15 S Ma | S h Ex |
58 [(err] cpgbqrﬁﬁ‘ﬂ;i’z% g}m&b@@‘ﬁ St art}[ﬁgt ;\/g?_eri ;Fr ISf/lnt hgg}[ seSE;(anl 2rrgle
and ug ng}-lt rg{)ﬁ(ﬂ@@ﬂﬁ%@é@ 8P16.28 (bt < AThC 845144 8749 305 DA 27 B1(dd,

-.
;-

di fl uoron enzene ,

2- (4-f | ud=8-8-hDOHzp1H),|7.48(d) IJr8GHz,t 1o FI8hF.28(m, 1H), 7.14(d, J=9.3Hz, 1H),
6.76(m, 1H) _
Starting Material Synthesis Example 57
' NO, -

&5

In the same manner as in Starting Material Synthesis Example 51 and
10 using 2-amino-6-fluorobenzofb]thiophene-3-carbonitrile (5.0 g), 3-fluoro-4-
nitrotoluene (4.7 g} and dimethyl sulfoxide (55 ml), 6-fluoro-2-(5-methyl-2-
nitroanilinojbenzofbjthiophene-3-carbonitrile (7.5 g) was obtained.
TH-NMR (400MHz, CDCl,) &: 10.19(br;s, 1H), 8.17(d, J=8.8Hz, 1H), 7.75(m, 1H),
7.44(d, J=8.3Hz, 1H), 7.24-7.22(m, 2H), 6.89(d, J=8.8Hz, 1H}, 2.41(s, 3H)

15 Starting Material Synthesis Example 58
NO,

Jogce

In the same manner as in Starting Material Synthesis Example 51 and
* using 2-aminobenzo[b]thiophene-3-carbonitrile (4.0 g) and 2,5-
difluoronitrobenzene (3.7 g) , 2-(4-fluoro-2-nitroanilino)benzo[b]thiophene-3-
carbonitrile (6.7 g) was obtained.
20 'H-NMR (400MHz, CDCl,) &: 9.94(br.s, 1H), 8.01(m, 1H), 7.79(d, J=7.9Hz, 1H),
7.71(d, J=8.3Hz, 1H), 7.62{m, 1H), 7.50(dd, J=7.3, 8.3Hz, 1H), 7.42-7.35{(m, 2H)
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carbonitrile (6.7 g) was obtained. 20 [ ERR] H-NVR (400M+Hz, CDC[ERR]) [ERR]:
9.94(br.s, 1H, 8.01(m 1H), 7.79(d, J=7.9Hz, 1H), 7.7 1(d, J=8.3Hz, 1H),
7.62(m I H), 7.50(dd, J=7.3, 8.3Hz, 1H), 7.42-7.35(m 2H) 97 Starting
Mat erial Synthesis Exanple 59 [err] Sodium hydrosulfite (86% 233 g) was
suspended in dinethyl formam de (240 nml) and the suspension was heated to
110[err] C._ To this suspension was added dropw se at 110[err]C a sol ution of
2- (5- f | uortbarting Materinl Synthesis BspmplePBphene- 3- 5 carbonitrile (120 g),

di met hyl f or mam de (720NH,) gpd watgyg (27.5 m), which solution had been
heated to 65-70[err] C_LThe Neactign m xture was stirred at 10[err]c for 1
hour and cooled to 2¢ L) was added in 6 portions over 1

hour and the mxturestl rred afor 1.5 hours. The precipitated
Fy sucti b B

crystals were filter shed with water (2 L) to give
2-(2-amno-5- 10 fluo oanlllno)ben of 0l t hi ophene-3-carbonitrile (158 g,
(wet weight)) as ocherFcrystals. nelti ng point 178-180[err]C

d T s _
2- (egogfnofllot ISO?I) uor oamﬁ"%éfghﬁzﬁ%{t ene SélsggP g%ﬁr(l}rpgﬂ'tylﬂgg g; \(/j\‘/gs 15
(

suspe nded (240 anljantithe su&pemmbnmis Iﬁe’ﬁed o L 167G ViEd this sﬁéﬁendn)n wad adtoed
ot ux wi 1GoRBHRS ML 1GE & soitsey & S Bnalung rirpantis b elBepnee R
e RGBT
(200 M) csolution bddibeen heated to 65-70°C. The reaction mixture was stirred at110°C

for 1 hour and cooled to 20°C. Water (3.3 L) was added in 6 portions over 1 hour

and the mixture was stirred at 20°C for 1.5 hours. The precipitated crystals were

filtered by suction and washed with water (2 L) to give 2-(2-amino-5-

10 fluoroanilino)benzo|bjthiophene-3-carbonitrile (158 g, (wet weight)) as ocher

crystals. |

melting point 178-180°C (decomposition)

Example 27

N N2
o0y
H S
2-(2-Amino-5-fluoroanilino)benzo[b]thiophene-3-carbonitrile (155 g) was
15 suspended in a mixture of methanol (250 ml) and water (200 ml) and 35%
aqueous hydrochloric acid (42 ml) was added. The mixture was stirred under
reflux Wlth heating for 5.5 hours. The reaction mixture was cooled and stirred at
20°C for 1 hour. The precipitéted crystals were filtered by suction, washed
successsively with water (500 ml) and isopropyl alcohol (200 ml) and dried in a
20 drying box overnight to give 12-amino-8-fluoro-6H-[1]benzothienojf2,3-
b][1,5]benzodiazepine- 1 hydrochloride (104 g) as yellow crystals.

melting point 213-216°C (decomposition)
- Example 28
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20 drying box overnight to give 12-ammino-8-fluoro-6H[I|]benzot hieno[ 2, 3-
b][ 1, 5] benzodi azepi ne 1 hydrochloride (104 g) as yellow crystals. nelting
poi nt 213-216[err] C (deconposition) Exanple 28 98 NH2 Tin(ll) chloride
(50 g) was dissolved in a 18% hydrochloric acid (250 ml) solution heated to
50C, and a suspension of 6-fluoro-2-(2-
nitroaniIino)benzo[b]thiophen§u§-carbonitriIe (20 g) in ethanol (280 m)
was added. The m xture wag.Lg I't’ced under heating for 4 hours. Then, the
reacti on m xture 5 @Sxe0ol e
m xture was stood
filtered by suctio

12- am no-3-fl uoro- 6H-[I]bEL

ds. The precipitated crystals were
A:§§r (500 M) to give _
, b] [ 1, 5] benzodi azepine. 1

hydrochl oride (15 q) R(400MHz, DVBO-d6) [err]: 11.46(s, 1H),
9 92(s 1H), 9. Tm(lg chiei)xde g was dissplved ina mmymehm acid-l]ZS(Yrrﬂp(m

Exarrpl e lz%élgﬁaﬁ%%d é’oéﬁ (g,%&lr&zaﬁggpenmc%) of 6h10rg rbe same manner as in
F: }Lgﬁggtﬂ@m' WWOE'%mﬂé t%)y%r ochl'ori de |2ﬁ%g{&g%nﬁggd 15

Exanpl e 30hemExfurerwas refluredssmdenteating fas 4 oursanPhen 2thearedction fgixture
o e DB svhs CRok At C Zandt boGRH b Weter (oL A e riirs wwes evoou i for >
30 minutes. The precipitated crystals were filtered by suction and washed with
water (500 ml) to give 12-amino-3-fluoro-6H-[1]benzothieno|2,3-
b][1,5]benzodiazepine- 1 hydrochloride (15 g).
'H-NMR(400MHz, DMSO-d,) 6: 11.46(s, 1H), 9.92(s, 1H), 9.02(s, 1H), 9.00(s, 1H),
10 -7.84(d, J=6.3Hz, 1H), 7.69(m, 1H), 7.31(m, 1H), 7 .20-6.98(m, 4H) |
- Example 29

Ne NH,
OE {1
N-—=
In the same manner as in Example 28 and using 6-chloro-2-{2-
nitroanilino)benzo[b]thiophene-3-carbonitrile, 12-amino-3-chloro-6H-

[1]benzothiéno[2,3-b][1,5]benzodiazepine- 1 hydrochloride is obtained.
15 Example 30

IO
N
N Ng . OCH; |
In the same manner as in Example 28 and using 6-methoxy-2-(5-fluoro-
2-nitroanilinojbenzo[bjthiophene-3-carbonitrile (2.5 g}, 12-amino-8-fluoro-3-
methoxy-6H-{1}benzothienof2,3-b][1,5]benzodiazepine- 1 hydrochloride (2.1 g) was
obtained.
20 'H-NMR(400MHz, DMSO-dg) 6: 11.68(br.s, 1H), 10.02(br.s, 1H), 9.09(br.s, 1H),

9.01(br.s, 1H), 7.58(d, J=8.8Hz, 1H), 7.53(s, 1H), 7.10-6.95(m, 3H), 6.86(d,
J=9.3Hz, 1H), 3.78(s, 3H)
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met hoxy- 6H [ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne[err] 1 hydrochl oride
(2.1 g) was obtained. 20 [err] H NMR(400MHz, DMSO-d6) 6: 11.68(br.s, 1H),
10. 02(br.s, 1H), 9.09(br.s, 1H, 9.01(br.s, 1H), 7.58(d, J=8.8Hz, 1H),
7.53(s, 1H), 7.10-6.95(m 3H), 6.86(d, J=9.3Hz, 1H), 3.78(s, 3H 99
Exanpl.e 31 In the same manner as in Exanple 28 and using 4-nethyl-2-(2-
n|troan|I|no)benzo[b]th|ophene 3-carbonitrile (2.5 g), _

12- ami no- Exagpl ? 16 H- [ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne[err] 1

hydr ochl ori de was obt ai ned 5 Nﬂ2r]H-NI\/R(4OOM—Iz DMSO-d6) 6: 11.32(s, 1H),

10. 02(s, 1H), 9.08(s, f-,\-‘ 168Hs 7.7 1(d, J=7.3Hz, 1H), 7.27-7.15(m
SH), 7.02(d, 7.3Hz, , . 36(§,

i n Exanpl e 28 and u5| math : :

ni troani |l i no) benzo[ b] ™hR#0p 3- |tr|Ie 12- am no- 4- et hyl - 6H 10

Exanple 32 [err] In the sane manner as
[ 1] benzot hi eno[ 2, 3-b] [ 1, 5]b g st ne 1 hydr ochl ori de I S obt ai ned.
Exanpl e 33 NH2 r In the sane panner s |n e I ng
6-f | uor o- 2- ( 5- ¢ 13 6k Soche, MARBAR AP gfngn e BaFRda (i 1 e (7.8

i ocni of gl tert b neﬁeﬂ%ﬁéﬁiﬁé‘ﬁq{?ﬁ Rhiaie TR T

[er7(r)]( 11 [Slbéhsoﬂﬂdﬁo[z,aob 5 er&bbhazepmaeshyarbchlanesms&hae&n}ug 1H),
M5 HQ-NMR(480MHZ DMSO-dﬁ) a 11, 3H2)(s, 1H), 1%2(;'11’{), 9.08(s, 1H), 8 64(s, 1H),

7.71(d, J=7.3Hz, 1H), 7.27-7.15(m, 5H), 7.02(d, 7.3Hz, 1H), 2.36(s, 3H)

Example 32
' NH,
N=
QQQ
H S
CHj

In the same manner as in Example 28 and using 7-methyl-2-(2-
nitroanilino)jbenzo[bjthiophene-3-carbonitrile, 12-amino-4-methyl-6H-
10 [1]benzothienof2,3-b][1,5]benzodiazepine-1 hydrochloride is obtained.
Example 33

" NH,
e,
[\
R 2
In the same manner as in Example 28 and using 6-fluoro-2-(5-fluoro-2-
nitroanilinojbenzo[bjthiophene-3-carbonitrile (7.8 g}, 12-amino-3,8-difluoro-6H-
[1]benzothienof2,3-bj[1,5]benzodiazepine- 1 hydrochloride (4.8-g) was obtained.
15 'H-NMR({400MHz, DMSO-d,) 6: 11.51(s, 1H), 10.08(s, 1H), 9.05(s, 2H), 7.86(d,
J=8.7Hz, 1H), 7.70(m, 1H), 7.32{m, 1H), 7.11{m, 1H), 7.00(m, 1H), 6.86(d, J=9.3Hz,

1H)
Example 34

-|
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1H) Exanple 34 100 [err] In the same manner as in Exanple 28 and using
6-fluoro-2-(5-nmethyl-2- nitroanilino)benzo[b]thiophene-3-carbonitile (7.4
g), 12-am no-3-fluoro-8-nethyl- 6H[I|]benzothi eno[ 2, 3-b][ 1, 5] benzodi azepi ne
1 hydrochloride (8.5 g) is obtained. [err]H NVR(400MHz, DVSO-d[err]) [err]:
11.53(br.s, 1H), 9.92(br.s, 1H), 9.02(br.s, 1H),- 5 8.95(br.s, 1H), 7.84(d,
J=8.8Hz, 1H), 7.68(d, J=8.7Hz, #ﬁ& 7. 30(dd J=8.8, 9.3Hz, 1H),
6.96-6.91(m 2H), 6.79(s, (s, 3H) Exanple 35 NH2 [err] In the sane

QR ?'ngZ 4-f1 uor o- 2-
carbonitrile (6.7 g),
12- am no- 9- quorrig¥Sa Q[ 2, 3-b[err][1, 5] benzodi azepi ne 1

hydrochl ori de (4 g) was o &r r B+ NVR(400MHz, DMBO-d[err]) [err]:
11.73(s, 1H), 10.06(s, 1H), .1 s, 1H), 9.11(s, 1H), 7.87(d, J=7.8Hz, 1H),
7 68( d, J=7.8Hz,InitHg, sammMerasanExa‘mﬁldzZS anfl using 6¢ftithroR-(5-8nethyBey

7.10-7,04 9. 3 1
I n t he sar@%&?ﬂé’?"%@?‘&?ﬁ% SN‘EIPPM%V#E%SI%"%&&FQ érf’g g’é’;ng
2- b hoBtif é‘.{,{b )_he,gﬁlgdﬁ?
t r?m Bgr gnl tlrlﬂry%nzeneé]‘?%!§ gl,?’g?? ude cr taI S ﬁd?‘%s(gﬁll%ogtafnljuor 0- 2-
ni troani | i HHNMREAGONHb) DMSO-el,P5:ChT.58(brts; i11H), 9ea2¢bosyt HT)) O02(Bish2H),
5 8.95(br.s, 1H), 7.84(d, J=8.8Hz, 1H), 7.68(d, J=8.7Hz, 1H), 7.30(dd, J=8.8, 9.3Hz,
1H), 6.96-6.91(m, 2H), 6.79(s, 1H), 2.22(s, 3H)

Example 35
o

In the same manner as in Example 28 and using 2-(4-fluoro-2-
nitroanilino)benzo[b]thiophene-3-carbonitrile (6.7 g), 12-amino-9-fluoro-6H-
10 [1]benzothieno|2,3-b][1,5]benzodiazepine- 1 hydrochloride (4.8 g) was obtained.
- 'H-NMR({400MHz, DMSO-dg) 6: 11.73(s, 1H), 10.06(s, 1H), 9.14(s, 1H), 9.11(s, 1H),
7.87(d, J=7.8Hz, 1H), 7.68(d, J=7.8Hz, 1H), 7.42(dd, J=8.3, 7.3Hz, 1H), 7.28(dd,
J=7.8, 7.3Hz, 1H), 7.10-7.04(m, 2H), 6.93(dd, J=9.3, 2.4Hz, 1H)

" Example 36
NH,
F N\
F : "N \
H S
15 In the same manner as in Starting Material Synthesis Example 51 and
using 2-aminobenzo[bjthiophene-3-carbonitrile (5.0 g) and 2,4,5-
trifluoronitrobenzene (5.1 g), crude crystals (8.7 g) of 2-(4,5-difluoro-2-
nitroanilino}benzo]b]thiophene-3-carbonitrile were obtained. Without
purification, in the same manner as in Example 28 and using tin(II) chloride*
20 dihydrate (95 g), 18% hydrochloric acid (65 ml) and ethanol (120 ml), 12-amino-8,

9-difluoro-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine- 1 hydrochloride (7.7 g)
was obtained.

manner as in Exanple
nitroanilino)benzo[ b]
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purification, in the same manner as in Exanple 28 and using tin(ll)
chloride[err] 20 dihydrate (95 g), 18% hydrochloric acid (65 nl) and

et hanol (120 m), 12-am no-8,

9-di fluoro-6H[1]benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepine 1 hydr ochloride (7.7
g) was obtai ned. 101 [err]-NVR(400MHz, DMSO-d[err])[err]: 11.36(br.s,

e ca SRy Bhigo-deh b1 BB onss Tl OutadiHl Sriebr s, 3, 11 7.2

19, T80 4 Py I P, e S o e a i, T
bl [, 3] beﬁm@m 8£7 GbE, 3H),) 7.8 $ddh A0 8. 1Tdizp 1 H),32.05(t], J=78H2, NEN)mi xture

was heated for_ dissolution. Active charcoal (1.9 g) was added for natural
filtrati ofamele3E nixture was washed with ethanol (220 m). The sol ution
was heated to 35C and a solution of maCHZc acid (20.1 g) in an aqueous
organo solution (95 m, upon 10 atihal filtration after dissoluti.on) was
added dropwi se with stirring. Thg solyution was stirred at 35C for 1 hour,
cooled and stirred at 20C for 2 r€ The precipitated crystals were
collected by filtration, wasN Wi th ethanol (130 m) and dried at 50[err]C
to give 12-(4-methyl pif 'y I)- Rhuor o- 6H-[ | ] benzot hi eno[ 2, 3-

b] [ 1, 5] benzodi azepi neljg A 5 g) as pale-yellow crystals. 15
mel ting p0|nt 225- 27T e ¥
I norgani ¢ acid instead of rral pic 8Cid used in the above-nenti oned Exanpl es,

the Toglowng sp b RS ipeiina -y Y RS e 1 BBt Sena(2,3-
~ bJ[1,5]benzodiazepine (63.5 g) was added ethanol (320 ml) and the mixture was
heated for dissolution. Active charcoal (1.9 g) was added for natural filtration and
the mixture was washed with ethanol (220 ml). The solution was heated to 35°C
and a solution of maleic acid (20.1 g) in an aqueous organo solution (95 ml, upon
10 natural filtration after dissolution) was added dropwise with stirring. The solution
was stirred at 35°C for 1 hour, cooled and stirred at 20°C for 2 hours. The
 precipitated crystals were collected by filtration, washed with ethanol (130 ml) and
dried at 50°C to give 12-(4-methylpiperazin-1-yl)-8-fluoro-6H-[1]benzothieno|2,3-
b][1,5]benzodiazepine- 1 maleate (50.5 g) as pale-yellow crystals.
15 melting point 225-227°C (decomposition)
Using a suitable organic acid or inorganic acid instead of maleic acid used

in the above-mentioned Examples, the following salt compounds can be
synthesized.
Example 38
20 12-(4-methylpiperazin-1-yl)}-8-fluoro-6H-[1]benzothieno[2,3-
b][1,5]benzodiazepine- 1 methanesulfonate.
melting point 303.5°C (decomposition).
'H-NMR({400MHz, DMSO-d) 6: 9.64(br.s, 1H), 8.36(s, 1H), 7.82(d, 1H), 7.38(dd,
1H), 7.25(dd, 1H), 6.89(dd, 1H), 6.79(dd, 1H), 6.62(d, 1H), 3.10-3.60(m, 8H), 2.85(s,
25 3H), 2.30(s, 3H).
IR (KBr): 3246, 1618, 1518, 1385 cm™.
MS: m/e 366.
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. 20
b][I, 5]

12- (4- et hyl pi perazin- 1-yl)-8-fluoro-6H[1] benzot hi enof 2, 3-
benzodi azepine[err] 1 nethanesul fonate. nelting point 303.5C

(deconposition). [err] H NVR(400MHz, DMSO-d6) 6: 9.64(br.s, 1H), 8.36(s,

“1H), 7.
. 6. 62(d,

82(d, 1H), 7.38(dd, IH), 7.25(dd, IH), 6.89(dd, |H), 6.79(dd, 1H),
1H), 3.10-3.60(m 8H), 2.85(s, 25 3H), 230(5 3H) . IR(KBr):

3246, 1618, 1518, 1385 ¢

Cerr]H @,n,a} r%&nHMa@lr%Pﬁrﬁ%sggg3 %8355@1 N, ?é ld%al N, 1f20r11%

Found C N1 », Exanpl e 39 12- (4- met hyl pi per azi n- -
uoro ’6% ["?Iglg ot X e%\g?é - 5 b][1, 5] benzodi azepine[err] nitrate

-yl)-8-
rreltlng
[err]:9.
7.33(dd,
3462,
C[err]
16. 76%

Mpl&ﬂe[err]C(decorrpoleon) [err]l—l—NI\/R(400|\/Hz DIVBOd[err])
78(br s 1H) 92(d, 1H

B it e ML
1’ 1] %#%%@ﬁg%?r][err]0.5H[err]: C, 47..90; H 4.42; N,

point?¥70¢ (décoth 11:10%) 16. 75% Exanple 40

12-(4- net?a)z/ gﬂgeram n- 1-y Ié fl uoro-6H EHbenzothl eno[ 2
b [ 1 5] béHzBWR AOMBzeDMS d) 5D Z8(br.se ,rig%(d,rltH)z%a%g[TM]lH),

10

15

20

25

30

7.45(dd, 1H), 7.33(dd, 1H), 6.77-6.98(m, 3H), 3.20-3.90(m, 8H), 2 84(s, 3H).
IR (KBr): 3462, 3043, 1599, 1508 cm™.
MS:m/e 366.
Anal. Calcd. for C,o0H ,oFN,S+«2HNO;-0. SHQO C, 47.90; H, 4.42; N, 16.76%.
Found: C, 47.89; H, 4.44; N, 16.75%.
Example 40
12-(4-methylpiperazin- 1-yl)-8-fluoro-6H-[1]benzothieno|2,3-

b][1,5]benzodiazepine- 1.5 sulfate
melting point 236-239°C.
'H-NMR(400MHz, DMSO-d,) 6: 9.69(br, 1H), 7.87(d, 1H), 7.80-7.86(m, 1H),
7.42(dd, 1H), 7.30(dd, 1H), 6.60-7.10(m, 3H), 3.80-4.40(m, 8H). 2.89(s, 3H).
IR (KBr): 3406, 2986, 1597, 1510 cm’™.
MS:m/e 366.
Anal. Calcd. for C,0HgFN,S-1.5H,S0,°1.5H,0:C, 44.43;H, 4.66;N, 10.36%.
Found:C, 44.45;H, 4.65;N, 10.31%
Example 41 _

- 12~(4-methylpiperazin- 1-yl}-8-fluoro-6H-[1]benzothieno|2,3-
b][1,5]benzodiazepine-2 phosphate
melting point 189-192°C. _
'H-NMR{400MHz, DMSO-d¢) 6: 8.29(s, 1H), 7.81(d, 1H), 7.71(d, 1H), 7.35(dd, 1H),
7 .23(dd, 1Hj), 6.87(dd, 3H}, 6.70(d, 1H) 6.56(d, 1H], 2.40-3.90(m, 8H}, 2.44(s, 3H).
IR(KBr):3429, 2922, 1597, 1510 cm’.
MS:m/e 366.
Anal. Calcd. for C,,HgFN,S*2H,PO,* 1H,0: C, 41.38; H, 4.69; N, 9.65%.
Found: C,41.54; H, 5.11; N, 9.66%.
Example 42
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-[err] H NVMR(400MHz, DVMsSO-d[err]) [err]: 9.69(br, 1H), 7.87(d, 1H),
7.80-7.86(m 1H), 7.42(dd, 1H), 7.30(dd, 1H), 6.60-7.10(m 3H),
3.80-4.40(m 8H). 2.89(s, 3H). IR (KBr): 3406, 2986, 1597, 1510 cmjerr]. 20
‘Ms:me 366. Anal. Calcd. - for C2OH err]FN err]S[err] 1.5Herr]SOerr]

1.5H20: C, 44.43;H, 4.66;N, 10.36% Found:C, 44.45;H, 4.65;N, '10.31% Exanpl e
41 12- (4- et hyl pi perazin- 1-yl)- Séjt_luoro 6H [ 1] benzot hi eno[ 2, 3- 25

b] [ 1, 5] benzodi azepi ne[err]2 p mel ting point 189-192[err]C

[err] H NVR(400MHz, DMBO- d[ er ]it;r] 8.29(s, 1H), 7.81(d, 1H), 7.71(d,
R(

1H), 7.35(dd, 1H), 7.23(dd, 87(dd, 3H), 6.70(d, 1H) 6.56(d, 1H),
2.40-3.90(m 8H), 2. 44(s KBr): 3429, 2922, 1597, 1510 cmerr]. 30
M5: mMe 366. Anal. Herr]FNerr] S[err]2H err] PJ err]
1H err]0: C, 41. 3§ % Found: C, 41.54; H, 5.11; N, 9.66%
Exanpl e 42 103
12- Am no- 3-fl uoro- 6H [ 1] NNz 2, E. b][ 1, 5] benzodi azepi ne[err] 1
hydrochl oride (12 g) was Hii ssBlved in N net hyl pi perazine (140 m) and the
" mxture was st :M%Adnno@ﬂuonféBW[l\]%éﬂZoﬂgeho@Hﬁib]{E ?ibbmﬁcﬁaze"ﬂmez -(r)leact i Ond
m xture i s cool ed t err extracted with et ceta 5 an
washed V\AI%WQ%H]QFQF B]['W%]Ch edmN—methylplperaz%le( S &

was stirred under reflux with heating for 3 hours. The reaction mixture is cooled
to 40°C, extracted with ethyl acetate (250 ml) and washed with saturated brine
5 (100 ml). - The ethyl acetate layer is dried over magnesium sulfate. The solution

was naturally filtrated and the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography (ethyl
acetate:methanol) to give crude crystals of 3-fluoro-12-(4-methylpiperazin- 1-yl)-
6H-{1]benzothieno|2,3-b][1,5]benzodiazepine. The obtained crude crystals were
10 dissolved in ethyl acetate (30 ml) and a solution of maleic acid (1.83 g) in ethanol
(20 ml) was added. The precipitated crystals were collected by filtration and
recrystallized from aqueous ethanol to give 3-fluoro-12-(4-methylpiperazin-1-yl}-
6H-[1]benzothieno|2,3-b][1,5]benzodiazepine- 1 maleate (2.82 g).
melting point 209°C. |
15 Anal. Calcd. for C,oH,oFN,S*C,H,0,4: C, 59.74; H, 4.80; N, 11.61%.
Found: C, 59.66; H, 4.69; N, 11.56%.
Example 43 '
CHj3

»,

N

b/
N=
L0
H S '
In the same manner as in Example 42 and using 12-amino-3-chloro-6H-
[1]benzothieno|2,3-b][1,5]benzodiazepine- 1 hydrochloride and N-
20 methylpiperazine, 3-chloro-12-(4-methylpiperazin- 1-yl)-6H-[ 1]benzothienof2,3-

b][1,5]benzodiazepine is obtained.
Example 44 -
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5 (100 m). The ethyl acetate layer is dried over magnesi um sul fate. The
solution was naturally filtrated and the sol vent was evaporated under
reduced pressure. The residue was purified by silica gel colum

chromat ography (ethyl acetate:nethanol) to give crude crystals of
3-fluoro-12-(4-net hyl pi perazin-1-yl) -

6H- [ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi a I ne. The obtained crude crystals
were 10 dissolved in ethyl aceta ﬁ1) and a solution of maleic acid
(1.83 g) in ethanol (20 m) was @dded. The precipitated crystals were
collected by filtration and recrystaldized from aqueous ethanol to give
3-fluoro-12- (4- et hyl pi per az{

6H-[ | | benzot hi eno[ 2, 3- TN $
poi nt 209C. 15 Anal. (b
quH{HHFMHHS-L ,
Found: C, 59.66; H, .69 N N'1. anp
[err] In the sane manner as ith EX npl e 42 and using 12-am no-3-chl oro-6H

[ 1] benzot hi eno[ Zn&hle]s[a&ﬂe Rdmatered inZepimplest2 hnd using dQkdratiel8-fanstol8- 20
met hyl pi perazi ne, 3-chl oro-12-(4- nmet hylgl perazi n;

1-yl) - aw[wb‘@m r[élhﬂlmﬂnem[?@-bjl%él enposiazspine ilhysiroshloside (B6-2pIN- 44
ig“am o %@ﬁp@%@aﬂﬁ%d’ﬁﬁﬁ&ﬁd Qtric hckl BHLE sty 16y W 8-fluoro-3-
ot hoxy- 6rh{em@gnmi(mmea{yzzp@eﬂmm?pemqummbmq 1 hydrochl ori de

zepine. 1 maleate (2.82 g). nelting

b I2859 74; H 4.80; N, 11.61%

(1 net hyl pi perazine (50 and citric acid, crude crystals (1.0
g) of 85f | blbt.5benzodiazepine was obtained. The crystals were dissolved in ethanol (10

lr)rﬁ gog%/bé%rzrﬁaalrg@epl r@%@ﬁégﬁ%%ﬁéﬁsé@&%s Iﬂh‘\lll\g ﬁ?‘%’s Q/eéid |Theet hanol

(10 precipitated salt was recrystallized from a a mixed solvent of ethyl acetate and

ethanol to give 8-fluoro-3-methoxy-12-(4-methylpiperazin-1-yl)-6H-
[1jbenzothienof2,3-b][1,5]benzodiazepine- 1 citrate: dihydrate (204 mgj.

10 melting point 118-120°C.
Anal. Calcd. for C,,H,,FN,0S-C¢HgO,+2H,0: C, 51.92; H, 5.33; N, 8.97%.
Found: C, 52.18; H, 5.19; N, 8.63%.
Example 45 "

CH,

N

- N—/
N CH,
QN |
H s _
In the same manner as in Example 42 and using 12-amino-1-methyl-6H-
15 [1]benzothieno|2,3-b][1,5]benzodiazepine: 1 hydrochloride and N-
methylpiperazine, 1-methyl-12-(4-methylpiperazin-1-yl)-6H-[1]benzothienol2,3-

bj[1,5]benzodiazepine is obtained.
Example 46
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m) and a solution of citric acid (552 ng) in ethanol (10 m) was added.
The precipitated salt was recrystallized froma a m xed sol vent of ethyl
acetate and ethanol to give 8-fluoro-3-nethoxy- 12-(4-nethyl pi perazin-
1-yl)-6H [IIbenzothieno[2,3-b][1,5]benzodi azepine 1 citrate di hydrate (204
ng). 10 nelting point 118-120[err]C. Anal. Calcd. for
C[err]H[err]FN[err]CS[err]C[err]H[er [err][err]2H[err]0: C, 51.92; H,
5.33; N, 8.97% Found: C, 52.18; 9 N, 8.63% Exanple 45 [err] In the
‘same manner as in Exanple 42 axd ng 12- am no- 1- net hyl - 6H 15

[1] benzot hi eno[ 2, 3-b] [ 1, 5] benz |a plne[err] 1 hydrochloride and N

nmet hyl pi perazi ne, 1-nethyl - 1 nethylplpera2|n-

1-yl)-6H[ 1] benzot hi Aty

105 [err] In the i manne anpl e 42 and using

12- am no- 4- et hyl -6 oenzovhi: 3-b] [ 1, 5] benzodi azepi ne 1
hydr ochl ori de and N ps # 4-nethyl- 12-(4-nethyl pi perazin-
1-yl)-6H[1] benzot hi enol 2, b] 5]..:zod|azep|ne i s obtained. 5 Exanple
47 [err] In the same manner as in Exanp?e 42 and using 12-am no- 3,

8-di fluoro- 6H [lmkhesamdmannpﬂasmmm;ﬂw&muﬂuﬂ@m@mwmmmyb&ﬁe
(8.0 9), net 10 and I el aC| d
8-di f I uor ﬁl@%ﬂﬁ%ﬁﬂ%&éﬁw&aﬁ &1 ByafochiBfia€ and N-
methylpiperazine, 4-methyl-12- (4-methy1p1peraz1n 1-yl)-6H-[1]benzothieno[2,3-
b][1,5]benzodiazepine is obtained. '
5 Example 47

H S
In the same manner as in Example 42 and using 12-amino-3, 8-difluoro-

6H—[1]benzothieno[2,3-t;] [1,5]benzodiazepine- 1 hydrochloride (8.0 g), N-

methylpiperazine (100 ml) and maleic acid, 3, 8-difluoro-12-(4-methylpiperazin-

1-y1)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine- 1 maleate (3.4 g) was obtained.
10 " melting point 211-213°C.

Anal. Calcd. for C,oH ;sFN,S-C,H,O, : C, 57.59; H, 4.43; N, 11.19%.

Found: C, 57.58; H, 4.37; N, 11.10%.

Example 48
1C H3
N

N\)
: :N\
H s F
In the same manner as in Example 42 and using 12-amino-3-fluoro-8-
15 methyl-6H-{1]benzothieno[2,3-b][1,5]benzodiazepine- 1 hydrochloride (8.5 g), N-

methylpiperazine (100 ml) and hydrochloric acid, 3-fluoro-8-methyl-12-(4-
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‘1-yl)-6H[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepine[err] 1 nmaleate (3.4 Q)
was obtained. 10 nelting point 211-213[err]C. Anal. Calcd. for
CerrJHerr]FNerr]S[err]C[err]Herr]O[err]: C 57.59; H 4.43; N, 11.19%
Found: C, 57.58; H, 4.37; N, 11.10% Exanple 48 [err] In the sane manner as
in Exarrple 42 and using 12- amn03fluor08 15

met hyl - benzot hj eno 2. 3-b henzodi azepl ne 1 hydrochlori de (8.5 9),
N ot byl eﬁéylm%mm DO [ iRerg e o Pl Llianzodiazepine- 2

3-fluoro %@wgé met hyl pi per azi n-
1-yl)- 6H—P¥i Eenzot [ eno[@@ﬁgﬁ 1, 5] benzodi azepi ne[err] 2 hydrochl ori de was

obt ai ned. mﬁkthllgpgnncﬁmaaﬁ'@ 2&&‘:[0 dﬁhdrgecorrposi tion). [err]H NVR( 400|\/Hz
DVSO- d[ er rerr] 11.82 }ﬁ 11.09( br 1H), 7.89-7.54(m 2H),
7.33-7. 26 N 40@Mbiz, B rﬁis) 6} 1.82(tngs, 2 7(1&}09_(bn.51)1HB72&Q§ sqm,m)arrpl e

lllg ([i%r ﬁ!) zriﬁ uor%%ﬂ%ﬁ%{wg%?g&ge%%?@sﬁ6@2%34@2éﬁ)ne[err] 1

hydr ochl oExample49 g), N net hyl pi pera2| ne (40 m) and nual eic acid,
9-fl uoro-12- (4-net hyl pi.perazin-1-yl)

6H [ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzg &Sne[err]z mal eate (1.2 g) was
obt ai ned. nelting point 136- 137Cﬁ Cal cd. for

CerrJHerr]FN err]S[err]2Cerr] M err O[err] C, 56.18; H, 4.55; N, 9.36%
Found: C, 56.14; H, 4.58; N, N9.3 anpl e 50

F\Q
In the same manner as in Example 42 and using 12-amino-9-fluoro-6H-
| [1]benzothleno[2,3-b][1,5]benzod1azep1ne- 1 hydrochloride (2.0 g), N-
methylpiperazine (40 ml) and maleic acid, 9-fluoro-12-(4-methylpiperazin- 1-yl)-
10 6H-{1]benzothieno|2,3-bj[1,5]benzodiazepine+2 maleate (1.2 g) was obtained.
melting point 136-137°C.

Anal. Calcd. for CoH gFN,S-2C,H,0,: C, 56.18; H, 4.55; N, 9.36%.
Found: C, 56.14; H, 4.58; N, 9.32%.

v
H s

Example 50
CHg
N
{ |
. S
15 In the same manner as in Example 42 and using 12-amino-8, 9-difluoro-

6H-[1]benzothieno[2,3-b][1,5]benzodiazepine- 1 hydrachloride (4.0 g), N-
methylpiperazine (40 ml) and maleic acid, 8, 9-difluoro-12-(4-methylpiperazin- 1-
~ ¥1)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine- 1 maleate (924 mg) was obtained.
melting point 144-146°C (decomposition). '
20 Anal. Calcd. for CyoH gF,N,S+C,H,0,:C, 57.59; H, 4.43; N, 11.19%,
Found:C, 57.39;H, 4.44;N, 11.10%.
Example 51 |
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-[err] 15 In the same manner as in Exanple 42 and using 12-am no- 8,
9-difluoro- 6H-[I]benzothieno[ 2, 3-b][1, 5] benzodi azepi ne[err] 1 '
hydrochl oride (4.0 g), N nethyl pi perazine (40 m) and naleic acid, 8,
"9-di fluoro-12-(4-net hyl pi perazi n- 1- '

yl)-6H-[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne[err] 1 naleate (924 ngy) was
obt ai ned. nelting point 144-146C (d ition). 20 Anal. Calcd. for
C2lerr]Herr]Flerr]Nerr]S[err g{r] err]O[err]:C, 57.59; H, 4.43; N,
11.19% Found: C, 57.39;H, 4.44; N, 1. 10% Exanple 51 107 [err] In the
same manner as in Exanple 42 %/&i ng 12-am no- 8-fl uoro-6H
[ 11 benzot hi enof 2, 3-b] odrazepine[err] 1 hydrochloride (1.3 g), N
et hyl pi perazine (2 Nal ei c,_aci d,
12- (4- et hyl pi per azi L Ug '
[1] benzot hi enof 2, a oazcy ne[err] 1 nmaleate (731 ng) was
obtained. 5 nelti'ng poin ’S~AAnal . Cal cd. for
CerrJHerr]FNerr]S[err]ClerrPH err]O[rerr]:C, 60.47;H, 5.07;N, 11.28%
Found: C, 60. 30Itithé sadieNnahhed 8§4n Example 422ariccusing IR2-aheine@rflusesBél- as i n
Exanpl e and using.12-am.po-8-f] uoro-6H 10 . -
[1] benzoiﬁpﬁﬂ@t&@- :?It?ﬁ?ﬁ et S‘Vé{o@w GeBibNde (1.5 g), N-n-
propyl pi | . : ' : . y Qe Oh D Ge Rt acid,
br ony! b1 BRABIGNFa AN (48 mif aiE itkicUtid 13 - olrfipiPetaAfich Dy B6BROBHS
8- f | uor o{I]petidothicrf2,3-bif1,8lbenzddinkepite 1 hdleate(V3l ang)wasobtained.
b][1,5 benéo,di azepi nf wer e obtai ned. The crude crystals were dissolved in
et hyl melting point 211-212°C.

Anal. Calcd. for Cy H, FN,S-C,H40, :C, 60.47;H, 5.07;N, 11.28%. .

Found:C, 60.30;H, 5.03;N, 11.18%.

Example 52

(CH,),CHg
()
N\)
. N
L :( /
F s
In the same manner as in Example 42 and using 12-amino-8-fluoro-6H-
10 [1]benzothienof2,3-b}[1,5]benzodiazepine+ 1 hydrochloride (1.5 g), N-n-
propylpiperazine (17 g}, dimethyl sulfoxide (10 ml) and hydrochioﬂc acid, crude
crystals (850 mg) of 8-fluoro-12-(4-propylpiperazin-1-yl)-6H-|1]benzothieno|2,3-
b][1,5]benzodiazepine were obtained. The crude crystals were dissolved in ethyl
acetate (12 ml) and a solution of 5.5 mol/1 hydrochloric acid in ether was added to
15 give 8-fluoro-12-(4-propylpiperazin-1-yl}-6H-[1]benzothieno[2,3-
b][1,5]benzodiazepine-2 hydrochloride- 1.5 hydrate (757 mg).
melting point 215-217°C (decomposition).
Anal. Caled. for Cy,H,.FN,S-2HCI-3/2H,0:C, 53.44;H, 5.71;N, 11.33%.

Found:C, 53.33;H, 5.78;N, 11.14%.
20 Examplé 53
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acetate (12 ml) and a solution of 5.5 nol/I hydrochloric acid in ether was
added to 15 give

8-fl uoro-12- (4-propyl pi perazin-1-yl)-6H[1] benzot hi eno[ 2, 3-

b] [ 1, 5] benzodi azepi ne[err] 2 hydrochloride 1.5 hydrate (757 nmg). nelting
poi nt 215-217[err] C (deconposition). Anal. Calcd. for

Cerr]Herr]FN err] S err] 2HC [err]gégg& nﬁLo C, 53.44;H 5.71;N, 11.33%
Found: C, 53.33;H, 5.78; N, 11.14% e 53 108 CH(CH3)2 [err] In

t he sane manner as in Exanple aNd using 12-am no-8-fl uoro-6H

[1] benzot hi eno[ 2, 3-b] [ 1, 5] benz dlaéeplne 1 hydrochloride (1.5 g), N

| sopropyl pi perazine (17 g) di | sulfoxide (10 mM) and nal eic acid,
8-fluoro- 12-(4-isopra N

1-yl)- 6H—[1]benzoth

zodi azepine 1 5 maleate (521 ng) was
gl . Calcd. for

ST | Sy 3 -/ :C, 61.16;H, 5.33;N, 10.97%
Found: C, 61.03;H, 5.30;N, Ip. 913(0 Exarrple 54[err] 10 In the sane

Ex 42 and - 8s )
e ot 3L et 14 i el ol e LeppingsBSpopo S
%cl( Zpr oPy eRgbRaens]2 (3 bf]1 HlberthotRizZejines U Hydroldofide (IT6)g)aNd mal ei ¢ aci d,
cycl opr opysmwmpm (L7)+ dinentbybsalfoxide foml) and prlsiciscd, Sfiserrodi aze

pine —i -1s§08 ropy'lg%pemrlgg‘mo { ﬁ-éi—? ?l]benzothleno[Z 3-b][1,5]benzodiazepine- 1
5 maleate (521 mg) was obtained.
melting point 217°C.
Anal. Calcd. for C;,H,3FN,S-C,H,04:C, 61.16;H, 5.33;N, 10.97%.
Found:C, 61.03;H, 5.30;N, 10.91%.
Example 54 |

>

N

I
N=
o035
10 In the same manuer as in Example 42 and using 12-amino-8-fluoro-6H-
[1]benzot1neno[2,3—b][1,5]benzod1azepme- 1 hydrochloride (1.7 g, N-
cyclopropylpiperazine (8.0 g), dimethyl sulfoxide (10 ml) and maleic acid, 12-(4-
cyclopropylpiperazin-1-yl}-8-fluoro-6H-{1]benzothieno[2,3-b][1,5]benzodiazepine-
1 maleate (877 mg) was obtained.
15 melting point 182-183°C. .
Anal. Calcd. for C,,H,,FN,S-C,H,0, :C, 61.40;H, 4.95;N, 11.02%.

Found:C, 61.28;H, 4.88;N, 10.82%.
Example 55
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15 nelting point 182-183C. Anal. Calcd. for (Jerr]Herr]FNerr] S err]
Cerr]Herr]O[err] :C, 61.40;H, 4.95 N, 11.02% Found:C, 61.28;H, 4.88;N,
10. 82% Exanple 55 109 [err] In the sane manner as in Exanple 42 and
‘usi ng 12-am no-8-fluoro-6H [|]benzothi eno[ 2, 3-b][1, 5] benzodi azepine 1
hydrochloride (1.3 g), N (2- hydroxyethyl)pi perazine (12.5 m), dinethyl
sul foxide (5 m) and maleic acid, 8 HQ)

f1 uoro-12-[ 4-(2- hydroxyet hyl ) preaga E - ﬁ] 6H [ | ] benzot hieno[ 2, 3- 5

b][I, 5] benzodi azepi ne[err] 2 nal eaje 1 hydrate (1.18 g) was obtai ned.

melting point 75-77[err]C. An ‘j’%ﬁl cd. for

C[err]H[err]FN[err]S[err]IﬁE[ [err]O[err][err]Herr]: C 53.86;H 4.83;
N, 8.66% Found:C ; 8.67% Exanple 56 [err] 10 In the
same nmanner as in § ol e 42\ang g 12-am no-8-fl uoro-6H

pi ne[err] 1 hydrochloride (1.4 g), N

[1] benzot hi eno[ 2 RILLAAS] b
E‘ln yI sul foxide (25 m) and citric acid,

met hyl honopi per azi ne (5. 4Ng)\
8-fl uoro- H” S .
12- (4- et hyl honfptlixesarne manyeén a$ih Eb&h@iﬁéﬂ@mﬁu&ﬁﬁg&%}aﬁrﬁn&]&ﬂumﬁmepi ne

3o kbbbl Db camgthospest bRelore (2 12 ™
o 63 Pl EvebapiFeeiedy2 g hl, bRl splpae]S' Emdinaldc bl 820 T
fluoro-12-{4-(2-hydroxyethyl)piperazin-1-yl}-6H-[1]benzothieno[2,3-
5 b][l ,S]benzodiazepine-2 maleate- 1 hydrate (1.18 g) was obtained.
melting point 75-77°C.
Anal. Calcd. for C,,H,,FN,0S-2C,H,0,* HQO C, 53.86;H, 4.83;N, 8.66%.
Found:C, 53.80;H, 4.94;N, 8.67%.
Example 56 |

CH,
N

. N
N

10 In the same manner as in Example 42 and using 12-amino-8-fluoro-6H-
[1]benzothieno[2,3-b][l,S]benzodiazepine- 1 hydrochloride (1.4 g), N-
methylhomopiperazine (5.4 g), dimethyl sulfoxide (25 ml) and citric acid, 8-fluoro-
12-(4-methylhomopiperazin-1-yl)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine- 1
citrate-0.5 hydrate (455 mg) was obtained.

15 melting point 98-100°C (decompbsiﬁon).

Anal, Caled. for Cy;H,,FN,S+CgHgO,* 1/2H,0:C, 55.76; H, 5.20; N, 9.63%.
Found:C, 55.48;H, 5.60;N, 9.64%.
Example 57
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110 [err] In the same manner as in Exanple 42 and using
12-am no-8-fluoro-6H [I|]benzothieno[ 2, 3-b][1, 5] benzodi azepi ne[err] 1
hydrochloride (1.3 g), N, N, N - trinethylethyl enediamne (13 g), dinethyl
sul foxide (5 m) and citric acid, 8- fluoro-
12-[ N- (2- di net hyl am noet hyl ) N- et hyl am no] -6H-[ | ] benzot hieno[2,3- 5
b] [ 1, 5] benzodi azepi ne[ err] méHate[err] hydrate (289 ng) was obt ai ned.
mel ting point 72-74[err] 34Qegoripdsition). Anal. Calcd. for
CerrJHerr]FNerr]S[rerr](e Herr]O[err] [err]H err]0:C 53.97;H 5.40;
N, 9.68% Found:C, 53.60;H, 5.2¥;N, 9.02% Exanple 58 [err] 10 : I n
the sanme manner as in Exanple 42 and using 12-am no-8-fl uoro-6H
[ 1] benzot hi eno[ 2, 3- b] [ 1, 5] benz ot ine 1 hydrochloride (1.6 g), 1-[2-(2-
hydr oxyet hoxy) et hyl ] pi per azi ?'% and di nmethyl sulfoxide (5 m),

yl }-6H[1] benzot hi eno[ 2, 3-

8-fl uoro-12- _
S \.\ ed. 15 nmelting point 198[err]C.

{4-]2-(2-hydroxyet ho
b] [ 1, 5] benzodi azep & ( 42A M)
Anal . Calcd. for CFerr kEx err]S:C, 62.71; H 5.72; N, 12.72%
Found: C, 62.63;H, 5.59:N, 12H57% anple 59 111
In the same manner as in Example 42 and using 12-amino-8-fluoro-6H-

[1]benzothieno|2,3-b][1,5]benzodiazepine- 1 hydrochloride (1.3 g), N, N, N’-

trimethylethylenediamine (13 g), dimethyl sulfoxide (S ml) and citric acid, 8-

fluoro-12-[N-(2-dimethylaminoethyl)-N-methylamino]-6H-[1]benzothieno|2,3- -

5 b][1,5]benzodiazepine- 1 citrate-1 hydrate (289 mg) was obtained.

melting point 72-7 4°C (decomposition).

Anal. Calcd. for C,oH,,FN,S+-CgHgO, *H,0:C, 53.97;H, 5 40;N, 9.68%.

Found:C, 53.60;H, 5.27;N, 9.02%.

~ Example 58

o/ ~OH

N

e
N
X /Z—j/ { )
F E S
10 In the same manner as in Example 42 and using 12-amino-8-flucro-6H-
[1]benzothieno|2,3-b][1,5]benzodiazepine+ 1 hydrochloride (1.6 g), 1-[2-(2-
hydroxyethoxyjethyl|piperazine (13 g) and dimethyl sulfoxide (5 ml), 8-fluoro-12-
{4-[2-(2-hydroxyethoxy)ethyl]- 1-piperazinyl}-6 H-{1]Jbenzothieno[2,3-
b][1,5]benzodiazepine (422 mg) was obtained.
15 melting point 198°C. |
Anal. Calcd. for C,aH,sFN,O,S:C, 62.71; H, 5.72;N, 12.72%.

Found:C, 62.63;H, 5.59;N, 12.57%.
Example 59
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[err] In the same manner as in Exanple 42 and using 12-am no-8-fl uoro-6H
[ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepine 1 hydrochloride (2.1 g), N
benzyl pi perazine (25 g), dinethyl sulfoxide (10 m) and hydrochloric acid,
8- fluoro- 12-(4-benzyl pi perazin-

1-yl')-6H[I] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne 2 5 hydrochloride 1/4
hydrate (360 ng) was obtained. nelting paint 260-262C. Exanple 60 [err] In
the sane manner as in Exanple 42 and 12-am no- 8-fl uor o- 6H

tert-butyl-I- 10’ pi pera’zi necar boxyl at g

[ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azep hydr ochl oride (2.0 q),
m), 8-fluoro-12-(4-tert-

) and di net hyl sul foxide (15
but oxycar bonyl pi perazin-1-yl)-6H[1] benzot
(1.6 g) was obtained. [err]H NVR(400
1H), 7.60(d, J=7.8Hz, 1H), 7.32(dd,
8.3Hz, 1H), 6.97(dd, J=8.8, 29Hz
642(dd J=8.8, 2.9Hz, 1H), 5.

Exanple 61 112 NH N [e
1-yl)-6H[ |]benzot hi end
in trifluoroacetic acid

In the same manner as in Example 42 and using 12-amino-8-fluoro-6H-
[1]benzothieno|2,3-b][1,5]benzodiazepine- 1 hydrochloride (2.1 g), N-
benzylpiperazine (25 g), dimethyl sulfoxide (10 ml) and hydrochloric acid, 8-
fluoro-12-(4-benzylpiperazin- 1-yl)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine - 2

5 hydrochloride-1/4 hydrate (360 mg) was obtained.
melting point 260-262°C.

i eno[ 2, 3-b] [ 1, 5] benzodi azepi ne
NCDCl [err])[err]: 7.76(d, J=7.8Hz,
, 7. IHz, 1H), 7.22(dd, J=9.2,

.70(dd, 15 J=8.3, 2.8Hz, 1H),

H, 4.20-0.70(m 9H), 1.44(s, 9H).
2~{4-tert-but oxycarbonyl pi perazi n-
azepine (1.6 g) was dissolved

Example 60
COOC(CH;);
¥
e
Ne—
,[ I / \

In the same manner as in Example 42 and using 12-amino-8-fluoro-6H-
[1]benzothieno]2,3-b][1,5]benzodiazepine- 1 hydrochloride (2.0 g), tert-butyl-1-

10 piperazinecarboxylate (5.0 g) and dimethyl sulfoxide (15 ml), 8-fluoro-12-(4-tert-
butoxycarbonylpiperazin- 1-yl)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine (1.6 g)
was obtained.
1H-NMR({400MHz, CDCl,) 5: 7.76(d, J=7.8Hz, 1H), 7.60(d, J=7.8Hz, 1H), 7.32(dd,
J=74,7.1Hz, 1H), 7.22(dd, J=9.2, 8.3Hz, 1H), 6.97(dd, J=8.8, 2.9Hz, 1H]}, 6.70(dd,

15 J=8.3, 2.8Hz, 1H), 6.42(dd, J=8.8, 2.9Hz, 1H), 5.18(br.s, 1H), 4.20- 0 70(m, 9H),

1.44(s, 9H).
Example 61
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.mxture was stirred at roomtenperature for 3 hours. Trifluoroacetic acid
was evapor at ed under reduced pressure. The residue was dissolved in ethyl
acetate 5 and saturated aqueous sodi um hydrogencarbonate sol uti on was
"added. The m xture was stirred at roomtenperature for 2 hours and the
ethyl acetate |layer was dried over magnesium sul fate. After natural
filtration, the solvent was evapor nd the residue was separated and
purified by silica gel colum chrdmat aphy (chl orof orm net hanol =4: 1) to
gi ve 8-fluoro--12-(pi perazin- 1-yi)
6H-[ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzNdigZepine (1.7 g), which was treated with
mal eic acid to give 8-f 2=/ pi perazin-1-yl)-6H[ | benzothi eno[ 2, 3-

b] [ 1, 5] benzodi azepi ne o Tr2\ hydrate (347 ng). nelting point
141- 143[err] C (deconpn for

C[err]H[err]FN[err]p.‘ . 1/2Herr]0: C, 56.17; H, 4.34;
N, 10.48% 15 Found: C, 56 3 1g538; N, 10. 08% Exanple 62 [err]

8- Fl uor o- 3- met hoxy- 12- (4- et yIplpera2|n 1-yl)- GFF[I]benzothleno[Z 3-

LAl S o leimiises,) o
m xt ur e igi <$1?%tama@(1= écﬂ%“?@rf% ‘?er og'oﬁ%?ﬂ‘é&méié@l??@ thF) was

dded t I .
2dded uﬁt‘.hg&‘."fEE 65 sifred it sofh e AUF A Hon| AN ROREE RS 1" "o

chl or of orevapureted dindet iredatstt pressated Thet fesithiewas dttssehaedunsethﬂohocnate
chl ori de(ﬁ}a}ut ion and dried over sodium sulfate. he sol ve (i i}vaporat ed
sAtyrated aqu dech

under %e leoli§ SodHay iydragencarbonal nagn € col um
chromat ogh3Rfi¥e was stirred at room temperature for 2 hours and the ethyl acetate layer

was dried over magnesium sulfate. After natural filtration, the solvent was

evaporated and the residue was separated and purified by silica gel column
chromatography (chloroform:methanol=4:1) to give 8-fluoro- 12-(piperazin-1-yl)-
10 6H-[1]benzothieno[2,3-b][1,5]benzodiazepine (1.7 g}, which was treated with
maleic acid to give 8-fluoro-12-(piperazin-1-yl)-6H-[1]benzothieno|2,3-
b][1,5]benzodiazepine+3/2 maleate-1/2 hydrate (347 mg). |
melting point 141-143°C (decomposition).
Anal. Calcd. for Clng}FN4S-3/2C4H4O4- 1/2H,0: C, 56.17; H, 4.34; N, 10.48%.
15 Found:C, 56.30;H, 4.58;N, 10.08%.
" Example 62

_CHZ

N

-/
N
/E I } \S >\0H
F ﬂ &
8-Fluoro-3-methoxy-12-(4-methylpiperazin- 1-yl)-6H-| 1]benzotf1ieno[2 »3-
b][1,5]benzodiazepine (500 mg) was dissolved in dichloromethane (15 mi) and
ethanedithiol (2.10 ml) and aluminium chloride (2.51 g) were added. The mixture

20 was stirred at room temperature for 2 hours. Water (50 ml) was added to the
reaction mixture and 10% aqueous sodium hydroxide solution was added until it
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5 (chloroform nethanol =5:1) and recrystallized fromethyl acetate to give
8-fl uoro- 3-

hydr oxy- 12- (4- et hyl pi perazin-1-yl)-6H[11 benzot hi eno[ 2, 3-b] [ 1, 5] benzodi aze
pine (251 ng). [err] H NVR(400MHz, CDCl[err]) [err]: 7.59(d, 1H), 7.01(d,
1H), 6.96(dd, 1H), 6.83(dd, 1H), 6.68(m 1H), 6. 41(dd 1H), 5.09(br.s, 1H),
4.00-2.00(m 8H), 2.34(s, 3H). 10 Exanple 63 [err] 8-Fluoro-

12- (pi per anbumtdydlkakihe. | Themixiure sras{cxtemded wit) eelerefarmz wgshed Wity ny)

L1 et hy! aiatEs (s heBurmii Aacaes Koad AT Sodtildn eyl oflc ¢

30 m nut egy ﬁ}ﬁ dsﬁﬁﬁa;i% O’l:l-llor O?éﬁﬁv&@év%ﬁdxﬁ!&ﬂuh&eﬁf&@!uebd pressuregsnatheur e,

and 15 extra orm washed wth water and dri ed over
anhydr ous r&a@ues;vamsqmmeacbbysmmaugehmlum chidmatography t he sol vent was

t ed d d d dt t.al d f
o lehlgreorpemethandi-S1T and 1885 stalfizdd Boi EnyP Akt th 3% blftold o™

| ne. 174 AP (4R BRRgplbelain 1 S’T‘d tﬁég%%?w R i

C[err]H[er(QBEIﬂ]ﬁrr]OS[err] 1/4H[err]O C 63.22; H 4.93; N, 14.04%
Found: 97; 67; N, 13.75%

8- 11 uor o &mmqwmgsqwg sg(q; fﬁbq_gﬁdlllﬁ),agk‘féc{]d) el " ©f
habied 2004 BaERG e et 1807 S Gofed 119, wdaRIoD 851 20 IGHIT ) 1S e

stirreg) atExample 63

COCHS
N

@d@

8-Fluoro- 12-(p1perazm—1-y1)-6H—[1]benmthieno[2 ,3-b][1,5]benzodiazepine

(260 mg) was dissolved in toluene (5 ml) and anhydrous acetic acid (230 mg) and
triethylamine (375 mg) were added. The mixture was stirred at 80°C for 30
minutes. The reaction mixture was allowed to cool to room temperature, and

15 extracted with chloroform, washed with water and dried over anhydrous
magnesium sulfate. After natural filtration, the solvent was evaporated under
reduced pressure and the residue was recrystallized from methanol to give 8-
fluoro-12-(4-acetylpiperazin-1-yl}-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine-
1/4 hydrate (97 mg).

20 melting point >290°C.
Anal. Calcd. for C,,H,0FN,0S-1/4H,0: C, 63.22; H, 4.93; N, 14.04%.
Found:C, 62.97;H, 4.67;N, 13.75%. '
Example 64
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5 roomtenperature for 3 hours and then left standing for one day. The
obt ai ned suspension was filtered and the sol vent was evaporated under
reduced pressure. The obtained residue was purified by silica gel columm
-chr omat ogr aphy (chl or of or m net hanol =5: 1) to give 8-fl uoro-

12- (4- et hyl pi per azi ne- 4- oxi de- 1-yl)- _

6H-[ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi (50 ng) as ayellow oily
substance. 10 [err] H NVMR(400MHz, A err]: 3.00-3.80(8H, m

CH err]x4), 3.25(3H, s, CHerr]), & 46C(y\H ~d, J=2.9, 8.8Hz, ArH), 6.74(1H,
ddd, J=2.4, 2.9,8.3Hz, ArH), 6.97(EH, dd, J=2.9, 8.8Hz, ArH), 7.24(1H,
d,.J=7.4Hz, ArH), 7.37(1H, dd, J=7 /8Hz, ArH), 7.63(1H, d, J=8.3Hz,
ArH), 7.72(1H, d, J=8.3 i S: me 383(M+ 1). Exanple 65 [err]. 15

In the same manner as | 0 \ Nng 8-fl uoro-1-nethoxy-12-

(4- et hyl pi perazin- 1-
di chl or onet hane, et hgpe A m chl oride, 8-fluoro- 1-hydroxy-
12- (4-net hyl pi perazln- 3”)-§: [‘h i eno[ 2, 3-b] [ 1, 5] benzodi azepi ne

i s obtained. Exanple 66 115 FN [err] In the same
manner as in Exanple 62 and using 8-fluoro-2-nethoxy- 12-

L0l of T b 0 2o

8-fl uoro- Y RHEhD2, 8- diszept in ethanol (2 ml) was added
(4- et hyl gll]gﬂ)%ram n- %lzys)t?]%ﬁ’ﬂﬁ I genzo lrllee%(%ozf]%)g]lfl,.5]°bénzo<)j?ﬂazepi ne is
obt ai ned. 3D®% aduéoiasihydrogén ipertide salutioma(@nE mihand thExmixpire was stitedsitng
8-11 uoro- %onrgttgr%)%%tzu_re for 3 hours and then left standing for one day. The obtained

suspension was filtered and the solvent was evaporated under reduced pressure.
The obtained residue was purified by silica gel column chromatography
(chloroform:methanol=5:1) to give 8-ﬂuoro—12—(4-methy1piperaziné—4—oxide— 1-yl)-
6H—[1]benzothieno[2,3-b][1,5]benzodiazepine (50 mg) as a yellow oily substance.
10 'H-NMR(400MHz, CDCl,) &6: 3.00-3.80(8H, m, CH, X4}, 3.25(3H, s; CHj), 6.46(1H,
dd, J=2.9, 8.8Hz, ArH), 6.74(1H, ddd, J=2.4, 2.9, 8.3Hz, ArH), 6.97(1H, dd, J=2.9,
8.8Hz, ArH), 7.24(1H, d,J=7.4Hz, ArH), 7.37(1H, dd, J=7.3, 7.8Hz, ArH), 7.63(1H,
d, J=8.3Hz, ArH), 7.72(1H, d, J=8.3Hz, ArH). MS: m/e 383(M+1). '
Example 65 |
CHj3

/
¢
. N\)
N OH
FQ j/ \< >
| N" s
15 In the same manner as in Example 62 and using 8-fluoro-1-methoxy-12-
(4-methylpiperazin- 1-yl)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine,
dichloromethane, ethanedithiol and aluminium chloride, 8-fluoro- 1-hydroxy-12-

(4-methylpiperazin- 1-yl)-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine is obtained.
Example 66
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(4-net hyl pi perazin- 1-yl)-6H[1] benzothieno[2 ,3-b][1, 5] benzodi azepi ne,

di chl or onet hane, ethanedithiol and al um nium chloride, 8-fluoro-4-hydroxy-
12- 10 (4-nethyl pi perazin-

1-yl)-6H[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepine is obtained. [err]
Exanple 68 In the sane manner as in Exanple 62 and using

8-fl uoro-7-nethoxy- 12- (4-nethyl pi peraedﬁ
1-yl)-6H[1] benzot hi eno[ 2, 3-b] [ 1, 3zepi ne, di chl or onet hane,
et hanedi t hi ol and al um ni um chl or' de, "g-fluoro-7-hydroxy- 12- 15

(4- met hyl pi perazin-1-yl)-6H[1]beNzot hi)eno[ 2, 3-bl [ 1, 5] benzodi azepine is
obt ai ned. 116 Exanple 69 [err] N he sane manner as in Exanple 62 and
usi ng 8-fl uoro-9-met hoxy;12- N4 ' i n- .

1-yl)-6H[I] benzothie ¥b][1 0d\ azepi ne, di chl oronet hane,

et hanedi thiol and alu
(4- met hyl pi per azi n- G Dﬂ

obt ai ned. Exanple 70 [err] In wdire manner as in Exanple 62 and using
8- fl uor o- 10- net hoxy-

12- (4- et hyl pi perazin-1-yl)-6H[1]benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne,

%C m,g; S;T?t hige’lne r(]eaqsa%gé }'nrgn%eraa%dm an ”ie%ﬁ gﬂ('i(%{s'n%a 8-i§ugr|oyf-rn(1)éthoxy- 12-

12- (4- et s ko V- [ gdi azepine is
12-(4- el 'Iéxab&ﬁhﬁ@f %%rn St jbbaasRieop 88 B5i¥ehbodbbasia
d10hloromethane, ethaned1thlol and aluminium chloride, 8-ﬂuoro-2-hydroxy12—
5 (4-methylpiperazin- 1-y1)-6H -[1]benzothieno[2, 3-b][1 S]benzodlazepme is obtained.
Example 67

CHj
N

N\)
. N=
X %j/ { o
N
H S OH
In the same manner as in Example 62 and using 8-fluoro-4-methoxy-12-
(4-methylpiperazin—1—yl)—6H—[1]benzothieno[2,3-b][1,5]benzodiazepine, '
dichloromethane, ethanedithiol and aluminium chloride, 8-fluoro-4-hydroxy-12-
10 (4-methylpiperazin-1-yl}-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine is obtained.
Example 68 |

CH,

/

N

N\)
N=—
Q /z‘ﬁ/ ()
N
ou H S
In the same manner as in Example 62 and using 8-fluoro-7-methoxy-12-

(4-methylpiperazin-1-yl)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine,
dichloromethane, ethanedithiol and aluminium chloride, 8-fluoro-7-hydroxy-12-

15 (4-methylpiperazin-1-yl)}-6H-{1]benzothieno[2,3-bj[1,5]benzodiazepine is obtained.
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3- Fl uor o- 8- net hyl - 12- (4- nmet hyl pi perazin- 1-yl)-6H[1] benzot hi enof 2, 3--
b][ 1, 5] benzodi azepine is dissolved in carbon tetrachloride and reacted with
2, 2'- 15 azobis(isobutylonitrile) in the presence of N-chlorosuccinim de
to give 8- 117 chl or onet hyl - 3-f | uor o-
12- (4- net hyl pi perazi n-1-yl)-6H[ 1] benzot hi eno[ 2, 3- b] [ 1, 5benzodi azepi ne.
Exanple 72 N N [err]
12- Anlno-éQPPHHFGEBH-[I]benzothleno[2 3-b][1, 5] benzodi azepi ne 5
hydrochl oride (102 g) was suspended in tol y€kk (600 m), and the mxture
was stirred under reflux with heating DB hours to renove water. The
m xture was cooled to 70[err] C under {a nit ogen at nosphere, and
The” m xture was stirred with heating

I mSi de tenperature reached 120[err]C
10 Fag.m xture was heated under a
s and cooled to 25[err] C under
and water (450 m) were added

T “Ne obtai ned ethyl acetate |ayer
was washed three tines with mateq{(3003n1) After conrning pH 7-8 of

Aoetonttrile (108 TEiChabiRs S TE WAL M hA LB IR OB F Moty 12-
concent r at(gdmeth fpmmm H—Fﬂb@l%btﬁf 1B&b][1]5]behgodiagesite, was added
acetonitrile (3 and m xture was heated for dissolution. The

sol ution véishipsome bhm eéhane@ﬁnqltanqg.‘{mnnql wm chlppides 8rihporg-Hbydeoxyol2d | ow
prect pi 4 atyoR il 1Si R A t-y1f 8- 1]benzothienof2,3-b[1,5]benzodiazepine is obtained.
Example 70

N- net hyl pi perazine (300 nl) was added
under a nitrogen atnosphere unt| t he
whi | e renovi ng tol uenéd S
nitrogen atnosphere at 12}
a nitrogen atnosphere. Et

_CHj;
N

on N
O
/' \
F . E: S

In the same manner as in Example 62 and using 8-fluoro- 10-methoxy-
12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine,
dichloromethane, ethanedithiol and aluminium chioride, 8-fluoro-10-hydroxy-

10  12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno|2,3-b]{1,5]benzodiazepine is

obtained.
Example 71

_CH

N

N
N
Cl\/@ / \ F
N s
3-Fluoro-8-methyl- 12-(4-methylpiperazin- 1-yl)-6H-[1]benzothieno[2,3-

b][1,5]benzodiazepine is dissolved in carbon tetrachloride and reacted with 2, 2’-
15 azobis(isobutylonitrile) in the presence of N-chlorosuccinimide to give 8-
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precipitated crystals were filtered by suction and washed with acetonitrile
(100 mM), 20 followed by drying to give

8-fl uoro-12- (4- et hyl pi perazin-1-yl)-6H

“[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne (65.5 g). nelting point
167-169[err]C. Exanple 73 118 [err] Using an equival ent anmount of

hydrochl oyjc acid .instead qof malei¢ acid.in le 2, 8-flu -

12- ( 4- nef:hiﬂmﬂ#' °I°‘-]‘%I'()4-' @ﬂﬁ'{)ﬁ]’%%ﬂgﬁ%@@beﬂﬂ%%%gz odi azepi ne
1 hydroc%i[grg] tal ned. nmelting point 310.3[err]C. 5 M. nfe 366,
Anal .- Cal'cd’ 'for er ‘err]FN[err] S-HO :C, 59.62; H, 5.00;N, 13.91%
Found: C, Exfmple 2 5. 02; N, 13.88% Starting Material Synthesis Exanple 60
[err] 2-Bronp-4,5,6,7-tet rahydrobepzo[ b] t hi ophene- 3-carboxylic acid (6 Q)
was 10 suspended in thionyl Ide (30 M) and the m xture was stirred
under reflux with heating for{ 75 i nutes. Thionyl chloride was evaporated
under reduced pressure and th \rgg]idue was di ssolved in toluene (50 m).
Thi s toluene sol uti on wasyadded dropwi se to a solution of 2-am nophenol
(2.5 g) in pyridin -cooling. The m xture was stirred at
roomtenperature f orrpl etion of the reaction was
confirmed by thigpA$ aghy. The sol vent was evaporated under
reduced pressure and the £ was dissolvedin ethyl acetate. The

m xture was washed with dff uted h drochloric acid and
12-Amino-8-fluoro-6H-{1)benzothienof2,3-b}| 1,5]benzodiazepine

5 hydrochloride (102 g) was suspended in toluene (600 ml), and the mixture was
stirred under reflux with heating for 3 hours to remove water. The mixture was
cooled to 70°C under a nitrogen atmosphere, and N-methylpiperazine (300 ml)
was added. The mixture was stirred with heating under a nitrogen atmosphere

until the inside temperature reached 120°C while removing toluene for 1.5 hours.
10 The mixture was heated under a nitrogen atmosphere at 120°C for 2.5 hours and
cooled to 25°C under a nitrogen atmosphere. Ethyl acetate (600 ml) and water
(450 ml} were added to the reaction mixture for extraction and the obtained ethyl
acetate layer was washed three times with water (300 ml). After confirming pH
7-8 of washing water, the solvent was concentrated under reduced pressure.
15 Acetonitrile (100 ml) was added and the mixture was azeotropically concentrated
to dryness under reduced pressure. To the residue was added acetonitrile (300
ml) and the mixture was heated for dissolution. The solution was cooled and
stirred at -10°C - -5°C for 2.5 hours to allow precipitation of crystals. The
precipitated crystals were filtered by suction and washed with acetonitrile (100 ml),
20 followed by drying to give 8-fluoro-12-(4-methylpiperazin-1-yl)-6H-
[1]benzothieno|2,3-b][1,5]benzodiazepine (65.5 g). =
melting point167-169°C.
Example 73
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sat urat ed aqueous sodi um hydrogencarbonate solution and dried over
magnesi um sul fate. The sol vent was evaporated under reduced pressure. To 20
t he resi due was added diisopropyl ether and the m xture was filtrated to
give 2- brono-4,5,6,7-tetrahydro- N (2-hydroxyphenyl)-benzo[ b]]t hi ophene- 3-
carboxam de (5.3 g). [err]H NVR(400MHz, CDCl[err])[err]: 8.65(br, 1H)
7.94(br, 1H), 7.15-7.19(m 2H), 7.06(d, J=8.3Hz, 1H), 6.91(m 1H),
2.75-2.78(m 2H), 2.67-2.70(m 2 ﬁ 77-1. 86(n1 4H) 119 Starting

Mat eri al Synthesis Exanple 61 | rr In the sane manner as in Starting

Mat eri al Synthesis Exanple 60 an u ng

2-brono-4,5,6,7-tetrahydrob ophene- 3-carboxylic acid (6 g),

t hi onyl chloride (30 yIphenoI (3.14 g), 2-brono-4,5,6,7-
5 tetrahydro-N(2-hyd I)-benzo[b]thiophene-3-carboxanide
(5.8 g) was obtaine 2 , DMsO-d[err])[err] : 9.66(s, 1H
9.33(br, 1H), 7.62( J=8. 3::% B, 6.71(s, 1H), 6.62(d, J=8.3Hz, 1H),
2.66-2.50(m 4H), 2. 22(5 , 1.76-1.72(m 4H) Starting Mat er i al Synt hesi s
Exanmpl e 62 [err]Uslnganequ1Vaienharmmeﬁhydmddm¢ acigtinstaadpfivaaleid atid in

> b oo 3 HgiB ef%%ﬁ@ﬂ?-ﬁ?el%fﬁ}sﬂmpsmé-@-@ﬂﬂ?w%o&%ﬁf hi onyl
chloride atg[:!légl‘%ﬁt Zbditz h artithldride was obtained.

2- brono-4 dro N- 4 fluoro-2-
hydroxyphan;zltl)ngmb{ihpta‘i()ophene 3-carboxam de is obtained. Starting

Mat er i a% ﬁ%gt h<73|3% 6 Exanple 63 [err]
Anal, Caled, for CoH gFN, S-HCL:C, 59.62; H, 5.00;N, 13.91%.
Found:C, 59.43;H, 5.02;N, 13.88%.
Starting Material Synthesis Example 60

<P9:®

2-Bromo-4,5,6,7-tetrahydrobenzo]b]thiophene-3-carboxylic acid (6 g) was
10 suspended in thionyl chloride (30 ml) and the mixture was stirred under reflux
with heating for 75 minutes. Thionyl chloride was evaporated under reduced

pressure and the residue was dissolved in toluene (50 ml). This toluene solution
was added dropwise to a solution of 2-aminophenol (2.5 g) in pyridine (S0 ml)
under ice-cooling. The mixture was stirred at room temperature for 2 hours and
15 completion of the reaction was confirmed by thin layer chromatography. The
solvent was evaporated under reduced préssure and the residue was dissolved in
ethyl acetate. The mixture was washed with diluted hydrochloric acid and
saturated aqueous sodium hydrogencarbonate solution and dried over
magnesium sulfate. The solvent was evaporated under reduced pressure. To
20 the residue was added diisopropyl ether and the mixture was filtrated to give 2-
bromo-4,5,6,7-tetrahydro-N-(2-hydroxyphenyl)-benzo[b]thiophene-3-
carboxamide (5.3 g). '
'H-NMR(400MHz, CDCl,) 6: 8.65(br, 1H], 7.94(br, 1Hj, 7.15-7.19(m, 2H), 7.06(d,
J=8.3Hz, 1H), 6.91(m, 1H}, 2.75-2.78(m, 2H}, 2.67-2.70(m, 2H], 1.77-1.86(m, 4H)

119 ' g



15 In the same manner as in Starting Material Synthesis Exanple 60
and using 2-brono-4,5,6,7-tetrahydrobenzo[ b]t hi ophene-3-carboxylic acid,
t hi onyl chloride, 2-am nothi ophenol,

2-brono-4, 5,6, 7-tetrahydro- N (2-mer capt ophenyl ) -

benzo[b]thlophene 3-carboxam de is obtained. Starting Material Synthesis
Exanpl e 64 120 In the same nanner as in Starting Material Synthesis

Exanpl e 6@Etarting Material Synthesis Example 6

2-brono-4,5, 6, 7-t et rahydQgbe O[chl ophene 3-carboxylic acid, thionyl

chl ori de and 2- ami no- 5- 2 . 2-brono-4,5, 6, 7tetrahydro-N—(2-
nmer capt o- 4- net hyl pheny -3-carboxam de is obtained. 5
Starting Material Synt : K
Mat erial Synthesis )ITg—2- brono- 4, 5,

]

6, 7-tet rahydrobenz ] t h| ophelﬁr 3-¢4rboxylic acid, thionyl chloride,

2-am no-5-fl uorg 'Sfaﬁ;g% gflé@ﬁﬂh%@'ﬁéé
nmer capt ophenyl) enzo I op ene- -car am de | bt al necnﬁérg%ganpl e 74

Lerr] go ?mgm-bmmoﬂ,a,ﬁbfmmahyd c’g"ogcﬁzds tthnipmned ixy cardc 0 m)

t
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reaction rg)xas ebtahtedooured into water (300 m) After neutralization with
hydrochlorjc _acid, the m xture was extracted wi th chl orof orm and

washed wi t H-DMBAD0MHz, PMSO-Tieb0:0-§618, éH)a?éﬁa(bhél'ﬂr 7 82(b\E8.-3Hgn EH),um
sulfate anglzh[ie 196 §83{d,"B. 542 P PIF £66-2156(m, 4H), 2.22(s, 3H), 1.76-1.72(m, 4H)

Starting Material Synthesis Example 62
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10 In the same manner as in Starting Material Synthesis Example 60 and
using 2-bromo-4,5,6,7-tetrahydrobenzofb]thiophene-3-carboxylic acid, thionyl
chloride and 2-amino-5-fluorophenol, 2-bromo-4,5,6,7-tetrahydro-N-(4-fluoro-2-
hydroxyphenyl)-benzo[b]thiophene-3-carboxamide is obtained.

Starting Material Synthesis Example 63

SH IﬁI o
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15 In the same manner as in Starting Material Synthesis Example 60 and
 using 2-bromo-4,5,6,7-tetrahydrobenzo|bjthiophene-3-carboxylic acid, thionyl
chloride, 2-aminothiophenol, 2-bromo-4,5,6,7-tetrahydro-N-(2-mercaptophenyl)-
benzo[b]thiophene-3-carboxamide is obtained.
Starting Material Synthesis Example 64
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reduced pressure. The residue was purified by silica gel colum

chromat ography 20 (chloroform to give

- 1,2,3,4-tetrahydro-[ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n- 12(11H)-one (2.1
‘g). [err] HNWVR(400MHz, DMVMBO-d6) 6: 7.81(br, 1H), 7.10-7.17(m 3H), 6.98(d,
J=8.3Hz, 1H), 2.75-2.78(m 2H), 2.58-2.61(m 2H), 1.73-1.83(m 4H). Exanple

75 25 121 err] In the sane nanner as |n | e. 18 and usjn
2- br ono- 4, 5, 6[ n the same mannerasin S eEnxaai s1sExampi 6%and

t t rahydr de (5.8
7 i ot e ZSpREES: %ﬂﬁﬁwﬁd}ﬁﬂ&@@%@%‘s&ﬁé@?&%ﬁ@ s I
tet rahydr@ﬂ&d@bhﬂ'i—éhﬁﬁa@hm ﬂ{:ﬁgﬁeﬁb 2 Briomeo-20%, 677 e ttahydioIN{L) - one
(1.87 g) was obtained. [err]H OMVHz, DMSO- d[err])[errL 10. 03(5 1H),

7. 03- 6. 9gpATCapLY- -m%mflphsayl)nbem[b]tblcmk(e@ -3mprbogaypide 1 pptained) Exarrpl e
76 Ex le 74 d _
2- bt orfp. Sarting Matetal ShA0R mRLiG 637 'z”hyd?EEyShenyF‘? o
- benzo[ b] t hi ophengreiae ﬁﬁﬁﬁi@r% m@ﬁ ?b%()'ﬁhd
carbonate, 8-fluoro-1, 2,3, 4-tetrahydro- benzothi eno[ 2, 3-bJ [
1, 5] benz diging@-hromo, ﬁ%ﬁﬁdmhy tlx@mme —w‘qwhp agsl, thionyl
12,3, 4- T8hbARYS %}ﬁmlﬁé? ok dhiditetior Lbrortin™d, 887 VsAaR - N @ dablo 51C
mercaptophenyl) -benzo[b]thlophene-S -carboxamide is obtained.
10 Example 74
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| To a solution of é—bromo—4,5,6,7 -tetrahydro-N-(2-hydroxyphenyl)-
benzo[b]thiophene-3-carboxamide (5.3 g) in dimethyl sulfoxide (50 ml) was added
potassium carbonate (4.2 g) and the mixture was stirred at 140°C for 4 hours.
The completion of the reaction was confirmed by thin layer chromatography. The
15 mixture was cooled to room temperature and the reaction mixture was poured into
water (300 ml). After neutralization with hydrochloric acid, the mixture was
extracted twice with chloroform and washed with saturated brine. The organic
layer was dried over magnesium sulfate and the solvent was evaporated under
reduced pressure. The residue was purified by silica gel column chromatography
20 (chloroform) to give 1,2,3,4-tetrahydro-[1]benzothieno|2,3-b][1,5)benzoxazepin-
12(11H)-one (2.1 g).
'H-NMR(400MHz, DMSO—dﬁ) 6: 7.81(br, 1H), 7.10-7.17(m, 3H), 6.98(d, J=8.3Hz,
1H), 2.75-2.78(m, 2H), 2.58-2.61(m, 2H), 1.73-1.83(m, 4H).
Example 75
25 ‘
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(1.5 g) and dichl orodi cyano- p- benzoqui none (2.6 g) was dissol ved in benzene
(45 mM) and the m xture was stirred under reflux with heating for 12 hours.
The reaction m xture was evaporated under reduced pressure to renove the
solvent, and the residue was added to a m xture of chlorofornm water. The
organic | ayer 20 was washed with water and dried over nagnesium sul fate.
The sol vent was evaporat ed yundeg reduced pressure and the residue was
purified by silica gel coldgn romat ogr aphy (chloroform to give

[ 1] benzot hi eno[ 2, 3- ' 111 5]benzoxazep|n 12(11H)-one (1.25 g).

mel ting point 240-247 C. Ex7 [err] In the same nmanner as in
Exanpl e 77 and usjng MN4-18 raj;
met hyl - [I]benzothNB?no[Z 3- 0@ T, S] pdnzoxazepi n- 12(11H)-one (1.87 g),

di chl or odi cyano- p- benzoqui none (3.1 g) and benzene (55 m ), 8-nethyl -

[ 1] benzot hi eno[ 2, 3-b] [ 1, 5]benzoxazepin 12(11H)-one (1.5 g) was obtained

O L bt Wb A A
35 ,Oﬁés 8-t F%}g%ﬁy@uzﬁgﬁ @dn%x}& héthl bt Seo[BiHisbhéte-B fba%baﬂhﬁié(% gnd

Ej et L i’ihyd(rj [(ﬁiﬁem_flcgdﬂ‘o&{dﬂ Oinl)]driﬂdﬁdt;tbsskm&aﬁhmnat&m Jig 1,a®4-
I-C or odl cyano- nzoqul none an enzen
8- f | uordo- [tt%bhyrim& ﬂwﬂlmﬂugqnd@r&bﬂézﬂwxmm@ﬂz(éhbl)ﬁgeébtggu Bled.

15 Exanpl e 80 obtained.
'H-NMR{400MHz, DMSO-d,) §: 10.03(s, 1H), 7.03-6.99(m, 3H), 2.62-2.56(m, 4H),
2.25(s, 3H), 1.73-1.67(m, 4H)
Example 76

II;II O

10 In the same manner as in Example 74 and using 2-bromo-4,5,6,7-
tetrahydro-N-{4-fluoro-2-hydroxyphenyl)-benzo[bjthiophene-3-carboxamide,
dimethyl sulfoxide and potassium carbonate, 8-fluoro-1,2 ,3,4-tetrahydro-
[1]benzothieno|2,3-b][1,5]benzoxazepin-12( 11H)-one is obtained.

Example 77
| H O
N

15 1,2,3,4-Tetrahydro-[1]benzothieno[2,3-b][1,5]benzoxazepin-12(1 1H)-one
(1.5 g) and dichlorodicyano-p-benzoquinone (2.6 g) was dissolved in benzene (45
ml) and the mixture was stirred under reflux with heating for 12 hours. The

reaction mixture was evaporated under reduced pressure to remove the solvent,

and the residue was added to a mixture of chloroform/water. The organic layer
20 was washed with water and dried over magnesium sulfate. The solvent was

evaporated under reduced pressure and the residue was purified by silica gel

column chromatography (chloroform) to give [1]benzothieno(2,3-
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[err] [l]Benzothieno[2, 3-b][1, 5] benzoxazepin- 12(1 1H)-one (0.7 g) was
suspended i n phosphorus oxychloride (5 m) and N, N-di nethylaniline (0.17
m) was added. The m xture was stirred under reflux with heating for 1
hour. The sol vent was evaporated azeotropically with toluene under reduced
pressure, and to 20 the residue was added 1:nethyl pi perazine (10 m ) under
| ce-cool Iﬂﬂ'{ E’d the 123 mxture was stirred under reflux with heating
for 40 miRlbebenzexrazepm-1 26 H-one (1e298b cool ed to roomtenperature and the
sol vent £b86._ mer reduced pressure. To the residue was added

chl oroforman e mxture was washed with water and saturated brine and
dried ovdixempledd® um sul fate. The 5 solvent was evaporated under reduced
pressure and the residue _plﬁlfled by silica gel colum chronatography
(chl or of or m nmet hanol =100: \f%f ne obtai ned oily substance was dissolved in
ethyl acetate, and aZONwion of fuparic acid (135 ng) in ethanol was
added. The obt ai ned llal s o~ ystallized fromethyl acetate/ethanol
to give 12-(4-mnet N 8zi N- -.yI benzot hi eno[ 2, 3- 10

b] [ 1, 5] benzoxazepi ii-1/2 furfdrat 2647g) . nel ting point 240-242[err]C
Exarrpl e 81 In the sane rranner as’in Exanple 80 and using 8-nethyl -

[ 1] benzot hi eno[IR, thelspine Blanner asdndixample{7 andiusime 1(21.3 3-tetralphiresgior us 15

L bl s B A "
&L ]S bggtzgltdr}glglw{xﬁc}aﬁﬁ-blbél%ﬁﬁmﬁol By dhd HeHEBR&sS )2 sipndaigne (221 no)
1 ]benzot‘meno[2 3-b][1,5]benzoxazepin-12(1 1H}-one (1.5 g) was obtained.
1H—NMR(4OOMHz, DMSO-dg) 6: 10.26(s, 1H), 8.25(d, J=8.3Hz, 1H), 7.89(d,
J=7.8Hz, 1H), 7.43-7.38(m, 2H), 7.14-7.06(m, 2H), 7.10(s, 1H), 2.09(s, 3H)

10 Example 79

II\-II (@)
L

In the same manner as in Example 77 and using 8-fluoro-1,2,3,4-
tetrahydro—[l]benzothieno[2 ,3-b][1,5]benzoxazepin-12(11H)-one, dichlorodicyano-
p-benzoquinone and benzene, 8-fluoro-[1]benzothieno|2,3-b][1,5]benzoxazepin-
12(1 lH)Qone is obtained.

15 Example 80

/
N

GQD

[1]Benzothieno|2,3-b][1,5]benzoxazepin-12(11H)-one (0.7 g) was
suspended in phosphorus oxychloride (5 ml) and N,N-dimethylaniline (0.17 mi)
was added. The mixture was stirred under reflux with heating for 1 hour. The
solvent was evaporated azeotropically with toluene under reduced pressure, and to
20 the residue was added 1-methylpiperazine (10 ml) under ice-cooling, and the
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nmelting point 140-141C (ethanol/water). 20[err] Exanple 82 124 N NJ[err]
In the sane manner as in Exanple 80 and using 8-fluoro-

[ 1] | benzot hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-12(11H) - one, phosphorus
.oxychl ori de, NN-dinethylaniline and 1-nethyl pi perazine,

8-fluoro-12-(4- nethylplpera2|n 1- 5

)-[ 1] benzot hi eno| 2 b] [1, 5] benzoxazepl ne L s qbtained. 83 [err]
he samixtureveas stirred undenselugwithiacatingipr 0 minutese Eﬁﬁ%@@

chlori aamgjeava}s Sioift I RERATEARRR e PR oy W BporBIABRRE 16

]
y
)2 and 1@ed ééﬂ?ﬂe@s@ﬁ d ToAé@ resitiue was added chloroform and the mixture was
]

3, 4-t et rahydr o- 12- (4- rrethylplperazm 1-
benzot mashe@mﬂamqter m@sannm cim%ammagm%w%fg obBSi ned.

ranner p°'&ee§§r§aﬁe§3£e”%r§u&a Ehsturs iR g reslay s putifceby o
oxych ori GE Y S?lﬁ*’;@q%%ﬁ%ﬁ%%% Wﬁ%&?ﬁﬂé‘i‘?ﬁ?ﬁﬁm hesithaied
, 2, 3, 4- t elly spstandg-wadissolved in ethyl acetate, and a solution of fumaric acid (135
mg) in ethanol was added. The obtained crystals were recrystallized from ethyl
acetate/ethanol to give 12-(4-methylpiperazin-1-yl)-[1]benzothieno[2,3-
10 bj[1,5]benzoxazepin-1/2 fumarate (264 mg).
melting point 240-242°C. |
Example 81
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In the same manner as in Example 80 and using 8-methyl-

[1]benzothieno|2,3-b][1,5]benzoxazepin-12(1 1H)-one (1.5 g), phosphorus

15 oxychloride (15.3 xml), N,N-dimethylaniline (380 mg], 1'~methy1piperazine (25 ml)
- and fumaric acid (176 mg), 8-methyl-12-(4-methylpiperazin-1-yl}-
[1]benzothieno|2,3-b][1,5]benzoxazepin-1/2 fumarate 1/4 hydrate (221 mg) was
obtained.

melting point 140-141°C (ethanol/water).
20° Example 82
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met hyl - 12- (4- met hyl pi perazin-1-yl)-[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzoxazepi ne
I's obtained. Exanple 85 [err] In the sane nmanner as in Exanple 80 and using
8-fluoro-1,2,3,4- 5
tetrahydro-[|]benzot hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-12( 11H) - one, phosphor us
oxychl oride, N, N-dinethylaniline and 1-nethyl pi perazine, 8-fluoro-1, 2,3, 4-
tetrahydro- 12- (4- met hyl pi perazi n- 1- yl)71l]benzoth|eno[2 3-b][1, 5]benzoxazep
ine is obtained. Starting Material /SyNthesis Exanple 66 [err] 10
2- Ami nobenzenethiol (1.1 g) was d{ssolyed in N, Ndinethylformamde (25 ml)
and 60% sodi um hydri de (360 np) agded. The m xture was stirred at room
tenperature for 20 mnutes. TogLhg m xture ‘was added et hyl 2-bronp-

T Ophele- 3- c-rboxylate (2.6 g), and the m xture
1.5 hps tl allowed to cool to room
tenperature. The 15 reacNOA N Xthre Was exktracted wth ethyl acetate (300
m), washed with watef (200 ml Pans ed” over anhydrous sodi um sul fate.
The sol vent was evaporated under reduced pressure and the obtained crude
crystals were washed with isopropyl ether and filtrated to give ethyl

(21(2 3; ni ggbenéﬁpﬁg 0)-4,5,6 73%{)? g@enﬁodsﬁkgg(@“t\g? 2H§ar boxyl ate
’ H)28(r2n : %mm&%ﬁb[g%]%%]ﬂ&éj xaﬁ’pl%ﬁ%(}&f@-ﬁfﬁ&ﬁﬁ%?ﬁ% cﬁ)&m&@( m
lgl dimethylaniline and 1-methylpiperazine, 8-fluoro-12-(4-methylpiperazin-1-

5 yl)-[1]benzothieno[2,3-b][1,5]benzoxazepine is obtained.

Example 83
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N
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In the same manner as in Example 80 and using 1,2,3,4-tetrahydro-
[1]benzothieno[2,3-b][1,5]benzoxazepin-12(11H)-one (0.6 g), phosphorus
oxychloride (5 ml), N,N-dimethylaniline (0.14 ml), 1-methylpiperazine (10 ml) and

10 fumaric acid (260 mg), 1,2,3,4- tetrahydro 12- (4—methylp1peraz1n 1-yl)-
[1]benzothieno[2,3-b][1 S]benzoxazepme fumarate (575 mg) was obtamed
melting point 247-249°C (ethanol/ water).

Example 84
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In the same manner as in Example 80 and using 1,2,3,4-tetrahydro-8-

15 methyl-[1]benzothieno|2,3-b][1,5]benzoxazepin-12(1 1H)-one, phosphorus
oxychloride, N,N-dimethylaniline and 1-methylpiperazine, 1,2,3,4-tetrahydro-8-
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Et hyl 2-(2-am nobenzenethio)-4,5,6,7-tetrahydrobenzo[ b]thi ophene- 3- _
carboxylate (1.4 g) was dissolved in N Ndinethylformam de (20 m) and 60%
sodi um hydride (170 ng) was added. The m xture was stirred at 80C for 1.5
hours and 110[err]C for 45 m nutes. The reaction mxture was allowed to
cool and 5 poured into water (300 m), followed by acidification with 35%
hydrochloric_acid. Filtration of precipitated crystals gave L

1) 2, 3, 4- t GRthy A2-p et lpiRTagierloyih Lbsnantblenold. ol Lo herronazeping isone
(1.3 9). %H’J} NVR(400MHz, CDCl[err])[err]: 8.54(br.s, 1H), 7.79(d, 1H),
7.64-7.45 ﬁ] S 3.27- 2.82(m 4H), 2.36-1.57(m 4H) 10

Al t er nat | Ehhplé 85t he sane nmanner as in Exanpl e 18 and using 2-brono-
4,5,6, 7- tetrahydro N- ( 2- mer capt ophenyl ) - benz[ b] t hi ophene- 3- car boxamni de

di met hyl sul f oxi de and potassi um carbbnate, 1,2, 3, 4-

tetrahydro[ | ] benzot hi eno[ 2, 3-b] [ ¥, 5]Menzot hi azepi n-12(11H)-one i s obtai ned.

Exanple 87 [err] 15 In the\sane) manner as in Exanple 18 and using
2-brono-4,5,6, 7- . N
t et rahydro- N-(2- mer capt 024 N34 phenyl) benzo[ b] t hi ophene- 3- car boxm de,

di met hyl sul f oxi de and
[ 1] benzot hi eno[ 2, 3-b] |
Exanple 88 [err] 20 F
2- brono-4,5,6, 7-

ot anyaro N (drhy é%%&gﬁﬁé@@%%i%%#ﬁ%%ﬁ HSRESISd R  aro-
127 5 tetrahydro-[1]benzothieno[2,3-b}[1,5]benzoxazepin-12(1 1H}-one, phosphorus
oxychloride, N,N-dimethylaniline and l-meﬂmylpipeiazihe, 8-fluoro-1,2,3,4-
tetrahydro-12-(4-methylpiperazin- l—yl) [1]benzothieno[2,3-b][1,5]benzoxazepine is
obtained.
Starting Material Synthesis Example 66
COOGC,Hs

5

10 2-Aminobenzenethiol (1.1 g) was dissolved in N N—dimethylfonnanﬁde (25
ml) and 60% sodium hydride (360 mg) was added. The mixture was stirred at
room temperature for 20 minutes. To the mlxture was added ethyl 2-bromo-
4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxylate (2.6 g), and the mixture was
stirred at 140°C for 1.5 hours and allowed to cool to room temperature. The

15 reaction mixture was extracted with ethyl acetate (300 ml), washed with water
(200 ml) and dried over anhydrous sodium sulfate. The solvent was evaporated

ate, 1,2, 3,4-tetrahydro-8-nethyl -
12(1IFD one (1.87 g) is obtained.
pnner as in Exanple 74 and using

under reduced pressure and the obtained crude crystals were washed with
isopropyl ether and filtrated to give ethyl 2-(2-aminobenzenethio)-4,5,6,7-
tetrahydrobenzo[b]tl'uophene-B-carboxylate (14 g).

20 'H-NMR{#00MHz, CDCly) 6: 7.50(d, J=7.4Hz, 1H), 7.28(m, 1H), 6.80(m, 2H),
4.43(br.s, 2H), 4.38(q, J=7.3Hz, 2H), 2.78(m, 2H), 2.52(m, 2H), 1.73-1.60(m, 4H),
1.41(t, 3H)

Example 86
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[l] benzot hi eno[ 2, 3-b] [1, 5] benzot hi azepi n- 12(11H)-one is obtai ned. Exanple
89 In the sane manner as. in Exanple 77 and using 1,2, 3, 4-

tetrahydro[|] benzot hi eno[ 2, 3-b] [ 1, 5] benzot hi azepi n-12(11H)-one (1.2 g), 5
di chl or odi cyano- p- benzoqui none (2.1 g) and toluene (20 m),

[ 1] benzot hi eno[ 2,3- b][I, 5] benzot hi azepi n-12(11H)-one (500 ng) was
obt ai ned. [err] H NMR(400 , quC>d[err])[err] : 10.77(br.s, 1H), 8.10(d,
J=8.3Hz, 1H), 7.96(d, J=6. 1H), 7.56(d, J=8.4Hz, 1H), 7.42(m 3H),
7.31(d, J=8.4Hz, 1H ] .8Hz, 1H) 10 Exanple 90 [err] In the
sanme manner as in H e 77 , 2,3, 4-tetrahydro- 8-

nmet hyl -[ 1 ] benzot hi l I azepin- 12(1 1H)-one,

di chl or odi cyano- p- behzoqui§

8-met hyl - [ 1] benzot hi eno[ 2, 3-b] [ 27 5] benzot hi.azepi n- 12(11H)-one_ i s gpbtained.
15 Exanpl e 91 Ethyl 2-(2-aminobérzericthin)-thmb5atairakirirebenzo[blthiophepe=-77 and

usi ng 8-fl uaqro-

t etrahydr Ga{bq%al’&sﬁ% éﬁ’@@dl@s@]v ed %M%W&gm (Jz.glﬁfly(?ﬁled 60%

O 1 o R R R e e eyt sOD i o
hours and 110°C for 45 minutes. The reaction mixture was allowed to cool and

5 poured into water (300 mi), followed by acidification with 35% hydrochloric acid.

Filtration of precipitated crystals gave 1,2,3,4-tetrahydro|1]benzothieno(2,3-
b)[1,5]benzothiazepin-12(11H)-one (1.3 g).
'H-NMR(400MHz, CDCly) 5: 8.54(br.s, 1H), 7.79(d, 1H), 7.64-7.45(m, 3H), 3.27-
2.82(m, 4H), 2.36-1.57(m, 4H)

10 Alternatively, in the same manner as in Example 18 and using 2-bromo-
4,5,6,7—tenahyd_ro-N—(2-mercaptopheny1)—benzo[b]thiophene—S—carboxamide, |
dimethyl sulfoxide and potassium carbonate, 1,2,3,4-
tetrahydro[ 1]benzothieno[2,3-b][1,5]benzothiazepin-12(11H)-one is obtajned.
Example 87

iﬁ [0

15 In the same manner as in Example 18 and using 2-bromo-4,5,6,7-
tetl'ahydro4N—(2-mercapto-4-methylph_enyl)-benzo[b]thiophene-3-carboxamide,
dimethyl sulfoxide and potassium carbonate, 1,2,3,4-tetrahydro-8-methyl-
[1]benzothieno|2,3-b][1,5]benzothiazepin-12(11H)-one (1.87 g) is obtained.
Example 88

: IN{ 0

20 In the same manner as in Example 74 and using 2-bromo-4,5,6,7-

—D

tetrahydro-N-(4-fluoro-2-mercaptophenyl)-benzo[bjthiophene-3-carboxamide,
dimethyl sulfoxide and potassium carbonate, 8-fluoro-1,2 ,3,4-tetrahydro-

127



[err] In the sane manner as in Exanple 80 and using [1] benzot hi eno[ 2, 3-

b] [ 1, 5] benzot hi azepi n-12(11H)-one (500 ng), phosphorus oxychloride (6.3 g),
NN- di methyl aniline (109 ng) and 1-nethyl pi perazine (5 m),

12- (4- nmet hyl pi perazin- 1-yl)-[I1 benzothieno[ 2, 3-b] [ 1, 5] benzot hi azepi ne (278
ng) was obtained. 5 [err]H—NI\'/R(400M—|z CDO[err]1[err])[err]: 7.87(d, :
J=7.8Hz 7.70(d, J=7.8Hz (m 3 (dd, J=7.3,
7.8Hz, 1m1k%mmmn012;3-13[1b51b9m pﬂ-dazl Ui)sf’%e 15?’?%“3 , 4.11-3.84(m
2H), 324306n§ 2.76(m 1H), 2.50-2.30(m 3H), 233(s 3H). Exanpl e
93 10 2 same nanner as in Exanpl e 80 and using 8-nethyl -

[ 1] benzot hi eno[ 2, 3-b] [ 1, S]Henzhl azepin- 12(1 1H)-one, phosphorus

oxychl oride, N, N-ding I v et hyl pi perazi ne, 8-nethyl -

12- (4- et hyl pi per azf 3 ¢ hi eno[ 2, 3-b] [ 1, 5] benzot hi azepine is
obt ai ned. Exanple 9 yhe same manner as in Exanple 80 and
using 8-fluoro- 129 ' B 7, 3-b] [1, 5] benzot hi azepi n-12(1

1H) - one, phosphorus oxychors de N- di et hyl ani | i ne and.1- et hyl pi perazi ne,
8-fluoro-12- (4-

t 1
/) [I]benzothi 35 8hY By mafing 8 IR ErpIRlp 7 P4 USH&! Rt Exanpl e 95 [err]
f et rahydr o-
[1] benzot h| enofﬂﬁg’fﬁ%%(ﬂ%otﬁ azg{ﬁ%_&l‘ﬁ I-L%}]gﬂ) sﬂgégﬁggr)ug rahydro

oxychl @& i dichlorodicyano-p-benzoquinone (2.1 g) and toluene (20 ml), [1]benzothieno|2,3-
b][1,5]benzothiazepin-12(1 1H)-one (500 mg) was obtained.
'H-NMR(400MHz, DMSO-d¢) 6: 10.77(br.s, 1H), 8.10(d, J=8.3Hz, 1H), 7.96(d,
J=6.4Hz, 1H), 7.56(d, J=8.4Hz, 1H), 7.42(m, 3H), 7.31(d, J=8.4Hz, 1H), 7.19(dd,
J=7.4,7.8Hz, 1H) |

10 Example 90
Jeols

In the same manner as in Example 77 and using 1,2,3,4~ tetrahydro -8-
methyl-[1]benzothieno|2,3-b][1,5]benzothiazepin-12(1 1H)-one, dichlorodicyano-p-
benzoquinone and benzene, 8-methyl-[1]benzothienof2,3-b]{1,5]benzothiazepin-
12(11H}-one is obtained.

15 Example 91

]1;11 O
A0

In the same manner as in Example 77 and using 8-fluoro-1,2,3,4-
tetrahydro-]1]benzothieno[2,3-b}[1,5]benzothiazepin-12(1 1H)-one,
dichlorodicyano-p-benzoquinone and benzene, 8—ﬂuoro-[1]bénzothieno[2,3-
b][1,5]benzothiazepin-12(11H)-one is obtained.

20 Example 92
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N, N-di et hyl ani | i ne and 1-nethyl pi perazine, 1,2, 3,4-tetrahydro- 12-(4-
nmet hyl pi perazin-1-yl)-[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzot hi azepine is
obt ai ned. Exanple 96 MeS [err] 10 In the sane
“manner as in Exanple 80 and using 1, 2, 3, 4-tetrahydro- 8-

met hyl - [ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzot hi azepi n- 12(1 1H]-one, phosphorus
oxychl oride, N, N-di nmethylaniline and tnqethylplpera2|ne

1,2, 3, 4-tetrahydro-8- nethyl '
12- (4- et hyl pi perazin-1-yl)- [1]{50 hi eno[ 2, 3-b] [ 1, 5] benzot hi azepine is

obt ai ned. 15 Exanple 97 130 err])ln the sane manner as in Exanple 80
and using 8-fluoro-1,2, 3, 4-

t et rahydr o- [ 1] benzot higno[ N enzot hi azepi n-12(11H) - one, phosphorus
oxychl oride, N, N-di ani | i t hyl pi perazine, 8-fluoro-1, 2,3, 4-

5 tetrahydro- _
12- (4- nmet hyl pi perazi no[ 2, 3-b] [ 1, 5] benzot hi azepine is
obtained. [err] Starting Nh$er| K”Synt hesi s Exanpl e 67

chl ori de (20 i iR SAHETAARERY b°m)ﬁixa§px oG fif A At DHSCATREROR:T:  ng 1 or
3ﬁe7r5ersn| (rj}ﬂée\sj\;as di ssol gﬁg] oI uen 5@)(0;&% %@Wg@%mégg?ﬁ?ﬁ and
added dr ahmathylanﬂmes(db@tmg)am lmﬂnyipmemne (3mi), dp—(%nmjzhylpupm‘a@ae m )
O eSS S BT e R SRS 74 i s SoilBiE 2N e
5 'H-NMR(400MHz, CDCly) &: 7.87(d, J=7 .8Hz, 1H), 7.70(d, J=7.8Hz, 1H), 7.38-

7.29(m, 3H), 7.20(dd, J=7.3, 7.8Hz, 1H), 7.07(d, J=8.3Hz, 1H), 6.91(dd, J=8.3,

8.5Hz, 1H), 4.11-3.84{m, 2H), 3.24-3.06(m, 2H), 2.76(m, 1H)}, 2.50-2.30(m, 3H]},

2.33(s, 3H).

Example 93

/
N

—
S
10 In the same manner as in Example 80 and using 8-methyl-
[1]benzothieno|2,3-b][1,5]benzothiazepin-12(11H)-one, phosphorus oxychloride,
N,N-dimethylaniline, 1-methylpiperazine, 8-methyl- 12-(4-methylpiperazin- 1-yl}-
[1]benzothienol2,3-b]{1,5]benzothiazepine is obtained.

Example 94

/

N

—/
N=
IS0
S
15 In the same manner as in Example 80 and using 8-fluoro-
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~evapor ated under reduced pressure. The residue was dissolved in ethyl
acetate. 15 This solution was washed with diluted hydrochloric acid and
sat urat ed aqueous sodi um hydrogencarbonate solution and dried over sodium
sul fate. The sol vent was evaporated under reduced pressure and to the

resi due was added diisopropyl ether. The precipitated crystals were

col |l ecte y filtration and washed w th hexane to give .

N- ( 2- hydfH%Mﬁ%@1%lmﬁmm¢@?bﬁﬂkﬁ@w%m§ oggchlpgids)

err H-Nli@fﬁ "y : ,

[7. 06]( 1H, 'd; 'Wy %%r’a ]r%l{'%ﬁ?}lpﬁ%ﬁ&?ﬁ:%'@gﬁ}ﬁé&eﬁéﬁg’,e’@%& 1H,
br, br, 1Bdnzottdeno[2B-bH1 SbenzoByiazepine ds bbtained. 68 131 [err]

2- Br ono- giplt-[hl ophenecar[b(?;y i’?iaci d (30 g) WZS suspehded in thionyl chloride
(35 m) Zxemmle9H xture was stirred under reflux with heating for 1 hour.

Thi onyl chloride was evaporated gander reduced pressure and the residue was
di ssolved in toluene (10 m) is toluene solutioin was added dropw se to
ol
e

a 5 solution of 2-am noph 19 g) in pyridine (100 m) at O[err]C. The
m xture was stirred at roo erature for 20 mnutes and the sol vent was
evapor at ed under reduced. prl¥ssfire. The residue was di ssolved in ethyl
washed with diluted hydrochloric acid and

acetate. This sol ygs
sat urat ed agueous flum hyy, bonate solution, and the precipitated
crystals were col ed by £0

0L d
ﬁ on to give
N ( 2- hydr oxyphenyl ) =5- br$foN3-PRigphenecar boxam de (21-g). The filtrate was
concentrated and the precipi Sat ed crystals were collected by filtration to
gi ve N (2- hydr Gpythesaiie) manhep ap-i3 Hxangple @leaad heign &¢3,4etghydro-
[err]H N %400M—|z,, DI\/SOd{err]) [err] 6.82(1H t, J=7.8Hz, ArH), 6.91(1H,
d, J=8. 3@ enzothieno[2,3-b][1,5]bénzothiazeépin-12( 1H}-one, phosphorus oxychloride,
N,N-dimethylaniline and 1-methylpiperazine, 1,2,3,4-tetrahydro-12-(4-
methylpiperazin- 1-yl)-[ 1]benzothieno[2,3-b][1,5]benzothiazepine is obtained.

Example 96

Q/
/

Nee
A0

10 In the same manner as in Example 80 and using 1,2,3,4-tetrahydro-8-
methyl-[1]benéothieno[2,3—b][1,5]benzothiampin— 12(1 1H)-one, phosphorus
oxychloride, N,N-dimethylaniline and 1-methylpiperazine, 1,2,3,4-tetrahydro-8-
methyl-12-(4-methylpiperazin- 1-yl)-[1]benzothieno|2,3-b][1,5]benzothiazepine is
obtained.

15 Example 97
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ArH), 7.00(1H, t, J=7.8Hz, ArH), 7.40(1H, d, J=5.3Hz, H of thiophene ring),
15 7.68(1H, d, J=5.9Hz, H of thiophene ring), 7.81(1H, d, J=7.8Hz, ArH),
9.30(1H, br, NH or OH), 9.87(1H, br, NHor COH) Starting Material Synthesis
Exanpl e 69 [err] 2-Brono-5-nethyl-3-thi ophenecarboxylic acid (3 g) was
suspended in thionyl chloride (15 m) and the m xture was stirred under
reflux with heating for 20 40 m nytes. Thionyl chloride was evaporated

under reduced pressure and the ~eRl due was dissolved in toluene (5 ni).

Thi s tol uene sol ution was addé¢d dr pwi se to a solution of

2- am no- 4-f | uorophenol (1.7 g) yridine (20 m) at O[err]C The m xture
was stirred at roomtenper ur¥~0r 1.5 hours and the sol vent was

evapor at ed under red
acetate. The precipi
N-(3-fluoro- 132

6- hydr oxyphenyl ) - X 'br oo- 5°8 ée | ophenecar boxam de (2.1 g). The-
filtrate was extracted three tives with ethyl acetate and the obtained
organi c | ayer was washed with water. The organic |ayer was dried over
sodium sul fate and_the sol vent was evapor at ed under, reduced pressure. To
the residue was Inddesamne manner asdndizargnle §0,angusing Sriueng- b2y fal s were

1 uoro- o MPEn EbPRed ol stbl L Slhepentinrepin 12011 ene, phpsohprys
nel ting poéxiichloride) N Nedinjéth K&ﬁﬁemﬂﬂ&fmﬂm@ e,S&ilLﬁm-lmeéV-O [err]

2- Brom) 4, 5-di met hyl - 3-thi op enecar boxi‘I I c acl egg was suspended 10 in
t hi onyl chﬁmmg-m etlyipinesazinxt-yhd1 Mazgﬂumt&a lit:Slhenzothiagenine

heating is obtained.
Starting Material Synthesis Example 67

OH
H
N O
/
Br S
2-Bromo-5-methyl-3-thiophenecarboxylic acid (5 g} was suspended in

thionyl chloride (20 ml) and the mixture was stirred under reflux with heating for

10 75 minutes. Thionyl chloride was evaporated under reduced pressure and the

To the residue was added water-ethyl 25
i crys.- e collected by filtration to give

residue was dissolved in toluene (5 ml). This toluene solution was added
dropwise to a solution of 2-aminophenol (3.7 g) in pyridine (30 ml) at 0°C; The
mixture was stirred at room temperature for 6 hours and the solvent was
evaporated under reduced pressure. The residue was dissolved in ethyl acetate.
15 This solution was washed with diluted'hydrochlon'c acid and saturated aqueous
sodium hydrogencarbonate solution and dried over sodium sulfate. The solvent
was evaporated under reduced pressure and to the residue was added diisopropyl
ether. The precipitated crystals were collected by filtration and washed with |
hexane to give N-(2-hydroxyphenyl)-2-bromo-5-methyl-3-thiophenecarboxamide
20 (5.5g.
'H-NMR(400MHz, CDCl,) §: 2.45(3H, s, CHj), 6.92(1H, t, ArH), 7.06(1H, d, ArH),
7.16(3H, m, ArH, H of thiophene ring), 8.53, 8.63(1H, 1H, br, br, NH, OH)
Starting Material Synthesis Example 68
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for 65 mnutes. Thionyl chloride was evaporated under reduced pressure and
the residue was dissolved in toluene (25 m). This tol uene sol ution was
added dropwi se to a solution of -2-am nophenol (1.5 g) in pyridine (30 m)
at O[err]C. The mxture was stirred at roomtenperature for 1.5 hours and
the solvent was 15 evaporated under reduced pressure. To the residue was
added et hyl acetate and Qﬁﬁ:nrxture was washed with diluted hydrochloric
acid, and water and satu e gbrﬂae The organic | ayer was dri.ed over
magnesi um sul fate and t hs was evaporated under reduced pressure. To
the resi due was added ( rropyl her and the precipitated crystals were
collected by filtratio gi ve (2§ 20

hydr oxyphenyl ) - 2- br onp- 4,%- diBET h #- -t hi ophenecar boxam de (3.3 Q).
[err] H NVR(400MHz, CD[err]OD) [errP 2.20(3H, s, CHerr]), 2.33(3H, s,

CH err]), 6. 90( 2-Bromor3-thiophefaéarborylic afid (30 & ¢S, surapeﬁdbbl irsthionyhg

g/g;rgrr(gl g)gl’aﬁ'é‘ srs Eﬁarrpl %hgl [err] 2- Bro 5@9(9% Ti'hiﬂ hen car &ﬁ%l i/v;s

715 Dot Sk sy aegaagrﬂg?grg o

t ol uene ( Adissdlyed fhicluéme umﬁﬂ)somﬁs wiugrs selddieth waspuided dropwiseolod i on of
2- am no- 5- rrethyl phenol (1.7 i in pyridjne -{20 rﬂﬁ]@at O[err]C The m xture

was st i3 r s0hation ghdramainaphenct 1S rinpyricine (HQmihat Q0. v@hemagusewas
o T.
or a0 et ny | SR by FOH RERpRERRRY R 20 LI HRF R At it Bl

to give Nreduced Eressure The residue was dissolved in ethyl acetate. This solutlon was
(2- hydr oxy- 4- rret yI phenyl) - 2- br omp- 5- pet hyl - 3-t hi pphenecar bgxam de (3.3 g).
melting p cﬁ{lgﬁd]tgdrochlonc acid and saturated aqueous sodium

(\

hydrogencarbonate solution, and the precipitated crystals were c_ollectcd by

10 filtration to give N-(2-hydroxyphenyl)-5-bromo-3-thiophenecarboxamide (21 g).
The filtrate was concentrated and the precipitated crystals were collected by
filtration to give N-(2-hydroxyphenyl}-2-bromo-3-thiophenecarboxamide (10 g).
'H-NMR({400MHz, DMSO-dy) -6 6.82(1H, t, J=7.8Hz, ArH), 6.91(1H, d, J=8.3Hz,
ArH), 7.00(1H, t, J=7.8Hz, ArH], 7.40(1H, d, J=5.3Hz, H of thiophene ring),

15 7.68(1H, d, J=5.9Hz, H of thiophene ring), 7.81(1H, d, J=7.8Hz, ArH), 9.30(1H, br,
NH or OH), 9.87(1H, br, NH or OH)
Starting Material Synthesis Example 69

S°Y

-Bromo—5-methy1—3-thlophenecarboxyhc acid (3 g) was suspended in
thionyl chloride (15 ml) and the mixture was stirred under reflux with heating for
20 40 minutes. Thionyl chloride was evaporated under reduced pressure and the
residue was dissolved in toluene (S ml). This toluene solution was added
dropwise to a solution of 2-amino-4-fluorophenol (1.7 g) in pyridine (20 ml) at 0°C.
The mixture was stirred at room temperature for 1.5 hours and the solvent was
evaporated under reduced pressure. To the residue was added water-ethyl
25 acetate. The precipitated crystals were collected by filtration to give N-(3-fluoro-
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Starting Material Synthesis Exanple 72 [err] 10

2- Br ono- 5- net hyl - 3-t hi ophenecarboxylic acid (2 g) was suspended in thionyl
chloride (10 m) and the m xture was stirred under reflux with heating for
50 m nutes. Thionyl chloride was evaporated under reduced pressure and the
resi due was dissolved in toluene (20 m ). This toluene solution was added

dropwi se tq a, solution of 2-am.no-4-nethylphenol (1.1-g) in pyridine (20

m) at o[ eriwjdroxyphenyd)-AibromaSwasthyl3-Hephenscashe (@thele f&e 2.5

hour s andﬁ#p‘ﬁ VSRI %ggi N2 Gﬁiﬂu raduceds : ’ S
added et hy aggf%st € - dIisopr 3%‘?& et eéﬁﬂﬁ‘éc'p ’%ﬁ%@%@g c?(%é{%é&\%é)ﬁg

col | ect edwiy wasHedavith wdter.gi Tite dtganic layer was dried over sodium sulfate and the

(2- hydr oxy-5- net hyl phenyl ) - 2- br ono- 5- net hyl - 3-t hi ophenecar boxani de_ (2.6 g).
nel ti ng p8elNentiwas evaparatedunder mrdueed pressie: i 4o thpresidur svasadged ethyl

[err] 2-BLQmm:5: - 31 hi ' ' : ended in
thi onyP cAPBAIEAR 1 precibtaRBIESER WAt toecBH B Bl BRe N O
heating f @tiofo-8 HéWl)-Q%@N&S-M@&W&ﬁb?h@%@BWQ@gPr essure
and the residue was di'ssolved in toluene (20 m). This toluene solution was
added dr opwilting point 2¥0-243f@it i on of 2-ani no-4-chl orophenol (2.3 g) in
pyridi ne 5 t rr],C., The mxture 134 was stirred at room

t enper at u&%#%%’%%?é%%g%l nt was evaporated under reduced
pressure. To the residydlwas agded ethyl acetate-diisopropyl ether and the
precipitated crystals ected by ifitration and washed with diluted

hydr ochl oric acid ang N dii gpyl ether to give N-(3-chloro-6- 5
_hydr oxyphenyl ) - 2- br ofyo met hyy/- 3f{t hi ophenecar boxam de (4.1 Q).

2-Bromo-4,5-dimethyl-3-thiophenecarboxylic acid (2.9 g) was suspended

10 in thionyl chloride (15 ml) and the mixture was stirred under reflux with heating

for 65 minutes. Thionyl chloride was evaporated under reduced pressure and the
- residue was dissolved in toluene (25 ml). This toluene solution was added

dropwise to a solution of 2-aminophenol (1.5 g) in pyridine (30 ml) at 0°C. The

mixture was stirred at room temperature for 1.5 hours and the solvent was

15 evaporated under reduc;ed pressure. To the residue was added ethyl acetate and
the mixture was washed with diluted hydrochloric acid, and water and saturated
brine. The organic layer was dried over magnesium sulfate and the solvent was
evaporated under reduced pressure. To the residue was added diisopropyl ether
and the precipitated crystals were collected by filtration to give N-(2-

20 hydroxyphenyl)-2—bromo-4,5-dimethjrl—3-‘rhiophenecarquamide (3.3 g.
'H-NMR({400MHz, CD;0D) 6 2.20(3H, s, CHj), 2.33(3H, s, CH,), 6.90(2H, m, ArH),
7.03(1H, m, ArH), 7.87(1H, m, ArH) |
Starting Material Synthesis Example 71

OH
H
Br S |
2-Bromo-5-methyl-3-thiophenecarboxylic acid (3 g was suspended in

25 thionyl chloride (15 ml) and the mixture was stirred under reflux with heating for
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nmelting point 232-235[err]C. [err] Starting Material Synthesis Exanple 74
2- Brono- 5- net hyl - 3-t hi ophenecarboxylic acid (4.6 g) was suspended in
thionyl chloride (15 m) and the m xture was stirred under reflux with
heating for 10 35 mnutes. Thionyl chloride was evaporated under reduced
pressure and the residue was dissolved in toluene (20 m). This tol uene
"solution was added dropw se to a solution of 2-am nqg-5-c¢hl orophenqgl (3.0 g)

in pyridi A8 mumtes) Haiopybehlprde was ¢vaporate efited PresSHERen8h8: at ur e

o i o eite S s PRI I B oRtBH waC Bhabe The
N (4- chi otieoivisgdoesoieion bl 2-anhinor-ricthplihend L7y impm@mr(mm;mdeﬂs 4

g). [err]H—NlVR(4OOM—Iz Cerr]OD)[err] 2.42(3H_s, CHerr]), 6.87(1H, d,
J=8. 8Hz, Ahmymitunpwasstizred-atgoonniesppeiasurs fo5)2 hqursandthe solven was g4( 1H,

S O e éyﬁ?ﬁééﬁ%&ga{%%@a Cthgrt vk ddbecPanubdd ifarBEhiof

2- Br onD- 5opil-gttyl dcétatd PIRHtes ei;l sbilsdfere Toflected LY flRRtiof tbrgxréw-sane
rreth I th

manner as above from 2- br ono- i ophenecar boxylic acid and

t hi onyl c I(ﬂwbwdd@w-ﬂaneﬂudmmwbmm-aeneﬂm-ﬂwphﬂmﬂ@bm (83 gk i on
was added drggvm Se tg@ ?:%L tion of 2-am no-5-nethoxyphenol (2.0 g) in
yrldlne(%?} } 3 he m xture was stirred at roomtenperature for
2.5 hoursseﬁdi,{ma SN i€ Biaipfe £y apor at ed under reduced pressure. The
precipitated cryst Elwere collected by filtration, and washed with diluted

hydrochloric acid a dH so@r opyl
Br \
_ S
10 2-Bromo-5-methyl-3-thiophenecarboxylic acid (2 g) was suspended in

thionyl chloride (10 mi) and the mixture was stirred under reflux with heating for
50 minutes. Thionyl chloride was evaporated under reduced pressure and the
residue was dissolved in toluene (20 ml). This toluene solution was added
dropwise to a solution of 2-amino-4-methylphenol (1.1 g) in pyridine (20 ml) at 0°C.

15 The mixture was stirred at room temperature for 2.5 hours and the solvent was
evaporated under reduced pressure. Thereto was added ethyl acetate -
dnsopropyl ether. The precipitated cxystals were collected by filtration to give N-
(2-hydroxy-5-methylphenyl)-2-bromo- 5—methy1-3-t1'uophenecarboxa1mde (2.6 g).
melting point 173-175°C.

20 Starting Material Synthesis Example 73

<oy

-Bromo—5-methy1—3 thiophenecarboxylic acid (3.5 g) was suspended in
thionyl chloride (17 ml) and the mixture was stirred under reflux with heating for 1
hour. Thionyl chloride was evaporated under reduced pressure and the residue
was dissolved in toluene (20 mi). This toluene solution was added dropwise to a
25 solution of 2-amino-4-chlorophenol (2.3 g) in pyridine (35 ml) at 0°C. The mixture
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ether to give N (2-hydroxy-4-net hoxyphenyl)-2-brono-5-nethyl - 3-

t'hi ophenecarboxamde (2.1 g). 5 nelting point 183-184[err]C. Starting

Mat erial Synthesis Exanple 76 [err] 2-Bronp-5-nethyl-3-thiophenecarbonyl
chloride (2.6 g), prepared in the same manner as above from

2- bronp- 5- et hyl - 3- t hi ophenecar boxylic acid and thionyl chloride, was
suspended in tol%bge (200 M ). This_toluene solution was 10 added dropmﬁse

to a sol uVASStEre miqnﬁm%mﬂo hours agyl the selwendgiwas ¢vaposatedat 0C.

et ner - ot Py obe Sl Slre, 1 TEHETRAHOE Nk adid o 81 eRr OB PRRECY

pr essur e. effier apdethienpreeipitcited wsaélsmeeon&ité@wenuﬁﬁ hidrid whseed withd
washed wi t h d| I ut ed hédrochl oric acid and diisopropyl ether to give

N-(2- hydr &ngl then.diisopromsd etharyto- gVQNr(@pﬁ’dﬂKb f boxani de

3.0 7 ri nthe nple 77 [err]
I(n thg sa Bﬁggb %%é%’h%ﬁ*}& ﬁhﬁ ?‘Fﬁrﬁé ‘hgxi 67 and using
2- br ono- Smmﬁﬁigﬁoﬁnmzaggs'@car boxyl ic acid, thionyl chloride and 2- 20
am no-5-fl uorop enol N- (4-f 1 uoro-2- hydr oxyphenyl ) - 2- br ono- 5- net hyl - 3-

t hi ophencBtartisgMaterial SynthesisBreamplef4 i ng Material Synthesis Exanple 78
136 [err] In the sipH nﬁnne(r) as in Starting Material Synthesis Exanple

67 and

/]
S
2-Bromo-5-methyl-3-thiophenecarboxylic acid (4.6 g) was suspended in

thionyl chloride (15 ml) and the mixture was stirred under reflux with heating for

10 35 minutes. Thiohyl chloride was evaporated under reduced pressui'e and the
residue was dissolved in toluene (20 ml). This toluene solution was added
dropwise to a solution of 2-amino-5-chlorophenol (3.0 g) in pyridine (15 ml) at 0°C.
The mixture was stirred at room temperature for 1 hour and poured into diluted

Cl Br

hydrochloric acid-ethyl acetate. The precipitated crystals were collected by

15 filtration to give N-(4-chloro-2-hydroxyphenyl)-2-bromo-5-methyl-3-
thiophenecarboxamide (3.4 g).
'H-NMR(400MHz, CD,0D) & 2.42(3H, s, CH,), 6.87(1H, d, J=8.8Hz, ArH), 6.90(1H
s, H of thiophene ring}, 7.12(1H, s, ArH), 7.84(1H, d, J=8.8Hz, ArH), 9.23(1H, br,
NH or OH), 10.48(1H, br, NH or OH)

20 Starting Material Syntheszs Example 75

Y

2-Bromo-5-methyl-3-thiophenecarbonyl chloride (2.6 g), prepared in the

4

same manner as above from 2-bromo-5-methyl-3-thiophenecarboxylic acid and

thionyl chloride, was suspended in toluene (20 ml). This toluene solution was

added dropwise to a solution of 2-amino-5-methoxyphenol (2.0 g) in pyridine (50
25 ml)at0°C. The mixture was stirred at room temperature for 2.5 hours and the
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- using 2-brono-5-nethyl -3-thi ophenecarboxylic acid, thionyl chloride and 2-
am no- 6- net hyl phenol, N-(2-hydroxy-3-net hyl phenyl) - 2-br ono- 5- net hyl - 3-

t hi ophenecar boxam de is obtained. 5 Starting-Material Synthesis Exanple 79
“[err] In the same manner as in Starting Material Synthesis Exanple 67 and

usi ng 2-brono-5-net hyl - 3-t hi ophenecar boxylic acid, thionyl chloride and 2-

I NO- 5- ni h |, N-(2-hyd -4-njt h |- 2-b - 5. net - 3-
i ophen OHBE R HERLEAE e Seierd BRGREFRy Vil BRI CRESHS WSt o
80 . - : . 57
and[ ﬁglr]nébge%trggr% @ met gﬁhgt ﬁl oghenetggrﬁ%%xyﬁl C %ié?%ﬁt Ei on‘il cﬂi ok%e and
2- ami no-ether to gipé dh(3-hydiox®-4ymbthexyhenyil)-2tbromd-p-retiydi3s- 5- et hyl - 3-

t hi ophenecar hoxam de i s qQbtained. 15 Starting Material Synthesis Exanple 81
[err] 2- Bf"&ﬁ?l@fﬁ@f d I@-&pﬂienecar boxylic acid (2.52 g) was suspended in

137 thy “F&h Rl m), the mxture was stirred at 60[err]C for 70
m nut e5s. %ﬁﬁ# cﬁpgsﬁc?élé\bs evapor at ed under reduced pressure and the -
resi due vBtartiigMaterial Syhthedis BExampld761 ). This tol uene sol ution was added

dropwi se to a sol utj of 2- am no-6-nmet hoxyphenol hydrochloride (2.0 g) in
pyridine (42 nml) at ertH]C. Dhe 5 mxture was stirred at roomtenperature

for 2 hours and t < s evaporated under reduced pressure. To the
acet a/ \
Br S

resi due was added
2-Bromo-5-methyl-3-thiophenecarbonyl chloﬁde (2.6 g), prepared in the
same manner as above from 2—bromo—5¥n1ethyl—3-thiophenecarboxylic acid and

thionyl chloride, was suspended in toluene (20 ml). This toluene solution was
10 added dropwise to a solution of 2-amino-3-methylphenol (1.4 g) in pyridine (30 ml)
at 0°C. The mixture was stirred at room temperature for 3 hours and diisopropyl
ether-ethyl acetate was added. The solvent was evaporated under reduced
pressure. The precipitated crystals were collected by filtration, and washed with
diluted hydrochloric acid and diisopropyl ether to give N-(2-hydroxy-6-
15 methylphenyl)-2-bromo-5-methyl-3-thiophenecarboxamide (3.0 g).
melting point 164-167°C.
Starting Material Synthesis Example 77
. i N -
F Br 4 \
S . .
In the same manner as in Starting Material Synthesis Example 67 and
using 2-bromo-5-methyl-3-thiophenecarboxylic acid, thionyl chloride and 2-
20 amino-5-fluorophenol, N-(4-fluoro-2-hydroxyphenyl)-2-bromo-5-methyl-3-
thiophenecarboxamide is obtained.
Starting Material Synthesis Example 78
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dii sopropyl ether. The precipitated crystals were collected by filtration,
and washed with 0.5N hydrochloric acid, diisopropyl ether and hexane to
give N (2- hydroxy-3-nmet hoxyphenyl) - 2-bronb-5- et hyl - 3-t hi ophenecar boxam de
(3.46 g). 10 nelting point 169-172[err]C. [err]H NVR(400MHz, CDCl[err])
[err] 2.41(3H, s, CHerr]), 3.89(3H, s, CHerr]), 6.27(1H, s, OH, 6.68(1H
d, J=8.3Hz, ArH), 6.86(4H dd J=8.3Hz, ArH), 7.09(1H, s, H of thiophene
ring), 8.62(1H, br.s, X e 342. 15 Exanple 98 [err] To a solution
of N-(2-hydroxypheny -\5- net hyl - 3- t hi ophenecarboxam de (15 g) in
di met hyl sul foxi de (1P ) was , ed potassium carbonate (13 g), and the
m xture was stirred a 40[ err . 1.5 hours. The reaction system was
cooled to roomtenperattre Bad t ction mxture was 20 poured into
water (800 m ). After neutralizatlon with_hydrochloric acid, the mxture
was extracted tlnthe sdme mannerdsimStartingddateniahSyn th@!SBEX@W@%ﬁ 7 @nsk ed

Sod um soRP BipREs %ﬁy@ﬁ%@' i fTafﬁgeaﬁéiﬁl'c s o ro

the resid (Qf V@b?oﬁﬁ'—ﬂi—@ﬁéiﬁ 1-BY
filtration to 25 glvg 2- rrethylt I end| 2 3- 1,5 benzoxazepln 4(5H) - one

(3.3 g). ﬂaoppenemmlsmmﬂerr]) [err] 2.3 1(1H, s, CHerr]),

6. 72(1 ’9§f=f§§° t hi OF?yn&: rs{sr]gz 7 Q,%? 23(4H m ArH), 10.12(1H, br, NH)

S

In the same manner as in Starting Material Synthesis Example 67 and
using 2-bromo-5-methyl-3-thiophenecarboxylic acid, thionyl chloride and 2-
amino-5-nitrophenol, N-(2-hydroxy-4-nitrophenyl}-2-bromo-5-methyl-3-
thiophenecarboxamide is obtained.
.10 Startihg Material Synthesis Example 80

H
Br
NO, S
In the same manner as in Starting Material Synthesis Example 67 and
using 2-bromo-5-methyl-3-thiophenecarboxylic acid, thionyl chloride and 2-

-L

amino-4-nitrophenol, N-(2-hydroxy-5-nitrophenyl)-2-bromo-5-methyl-3-
thiophenecarboxamide is obtained.
15 Starting Material Synthesis Example 81

e [ale

2-Bromo-5 -methy1-3 thiophenecarboxylic acid (2.52 g) was suspended in
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.To a solution of N (2-hydroxyphenyl)-2-brono-3-thi ophenecar boxam de (16 Q)

i n dinmethyl sulfoxide (160 m) was added potassium carbonate (15 g) and the
m xture was stirred at 150-160C for 25 mnutes. The reaction system was
cooled to roomtenperature and the reaction m xture was poured into
water-ethyl 5 acetate. The precipitated crystals were collected by
filtration and washed wth water and diisopropyl ether to give

t hi eno[ 2, ﬂntn]liﬂ]clﬂdméazm(ﬁﬂ | the rdikfitfe- msﬁﬁc& ayp0°Q HonFR(mooNes., Thionyl .
DVBO-d 2H, H of, thio 2-7. 26 AH Al ,
10. 20( [1ﬁr %‘%ﬂhﬂpﬁ PB%%W& WQ@G%FHF? Pg??%gg% railatg#"ﬁ ﬁeﬂéue sSbived 1"
N-(3-f1 iy aﬁgﬁ,ﬁ

di Eret hy:mféu ?%é;rzgjeﬂf(iio ;ahmlgrslpgglgi%g po%%g’g?%% o rbogg'??é&uﬁgn%fg%ldl ?he
m xt ur e wamingi6-msthatyphétiob hytifochioride (200 1g) ﬂpmdmdﬂﬂmﬂ)ayﬁf@mm cool ed

to roomtenperature and_the reaction mxtur pouyr to 15 dlluted
hydr ocBl oPgtureiwas sideed B¢ somdempgratife ﬁ &Pa&?'sr%?g

col |l ected £ I Sﬁfd@ ﬁﬁtﬂ ted
bri ne, an Tl ve‘1%¢%8$§§§$#§%¢atgg%gé§%%e vvasdé%/tglgo { under
reduced pdisspropybetther.heThe phetitsitared cpysthals wereolletteddsy fletationl, wmd
chromat ogr aphy (chl orof orm net hanol =99. 5: 0.5), The saql vent was _ evaparated

under redweshedwitlpPMN hydmaﬁom%amdegumomketa&a@ﬂdéiweée@éﬁ N-@nd the
o uor o- WS ERFbeFheil o B Bl b S Bl i Bmide (46 8
mel ting pmﬂﬁngf,@na;?fdgﬁ.qvp@ Exanple 101 139 '
1H—NMR(400MHZ, CDCls) 6 2.4 1(3H, s, CH3), 3.89(3H, s, CHj), 6.27(1H, s, OH),
6.68(1H, d, J=8.3Hz, ArH), 6.86(1H, dd, J=8.3Hz, ArH), 7.09(1H, s, H of thiophene
ring), 8.62(1H, br.s, NH).
MS: m/e 342,
15 E=xample 98

II;II O
SO
S

To a solution of N-(2-hydroxyphenyl)-2-bromo-5-methyl-3-
thiophenecarboxamide (15 g) in dimethyl sulfoxide (100 ml) was added potassium
carbonate (13 gj, and the mixture was stirred at 140°C for 1.5 hours. The
reaction system was cooled to room temperature and the reaction mixture was

20 poured into water (800 ml). After neutralization with hydrochloric acid, the
mixture was extracted twice with chloroform and washed with water and
saturated aqueous sodium hydrogencarbonate solution. The 'orga_nic layer was

- dried over sodium sulfate and the solvent was evaporated under reduced pressure.
To the residue was added chloroform and the crystals were collected by filtration to
25 give 2-methylthieno|2,3-b][1,5]benzoxazepin-4(5H)-one (3.3 g).
IH-NMR(400MHz, DMSO-d,) 6 2.31(1H, s, CHj), 6.72(1H, s, H of thiophene ring),
7.09-7.23(4H, m, ArH), 10.12(1H, br, NH)
Example 99
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.[err] To a solution of N-(2-hydroxyphenyl)-2-brono-4, 5-di net hyl - 3-

t hi ophenecar boxam de (3.3 g) in dinethyl sulfoxide (50 m) was added

pot assi um carbonate (2.8 g) and the m xture was stirred at 160-170[err]C
“for 20 mnutes. The reaction systemwas cooled to roomtenperature and the
reaction mxture was 5 poured into water-ethyl acetate. The insol uble
matter was filtrated and the filtrate was extracted with ethyl -acetate,
washed with water and dri er magnesi um sul fate. The sol vent was
evapor at ed under regdased sure, and the residue was purified by silica
gel colum chromat ¢ y (h ne: ethyl acetate=4: 1) to give

2, 3-di met hyl t hi enop JERE zoxazpi n-4(5H)-one (1.4 g). 10
[err] H NVMR(400VHz, err] 2.13(3H, s, CH3), 2.21(3H, s, CH3),
7.11-7.22(4H, m ArH), 10.17(®, br, NH) Exanple 102 [err] To a solution of
N- (2- hydr oxy- 4m§bihﬁbﬂ@)YN-(ﬂzh9dﬂﬁ®pﬁenyl§lQObhﬂﬁ@®ﬂﬁ dﬁrb&:aﬂ*n@b in
di met hyl sul f oxi de was: added potassium 15 carbonate g and

the m xt lﬁléegmmqthyml@mdr%ﬁ@mh:%radﬂemtassmm earbonate(1

cool ed t ra Q ur.eg |nto vvater.
The pr ec?ﬁxﬁg{ge\&%"g@gpé wgﬁéﬁf%ﬁ i ﬂt'#g | t tr‘%ﬁu HEM WAEh wat er
and puri thekdy rdohd efnsahns@! i tHd FeatHb ﬁ%&ﬁt&ﬁz&ﬁ ueé&ﬁitbv&a&e%ﬁgz
8- di et hyl t hi eno[ 2, 3-b] 1, 5] benzoxazepi n- 4(5H) - one ( 20 nmelting
poi nt 21 acetate| € hq m'ecmtatpd@m smiere collected by ﬁltrauon and washed with
water and diisopropyl ether to give thieno[2,3-b][1,5]benzoxazepin-4(5H)-one (5.3
8. |
'H-NMR(400MHz, DMSO-d;) 6 7.02(2H, s, H of thiophene ring), 7.12-7 26(4H, m,
ArH), 10.20(1H, br, NH}

10 Example 100

R ¢’
je s

To a solution of N-(3-fluoro-6-hydroxyphenyl)-2-bromo-3-
thiophenecarboxamide (3.3 g) in dimethyl sulfoxide (100 ml) was added potassium
carbonate (2.8 g) and the mixture was stirred at 140°C for 1 hour. The reaction

~

system was cooled to room temperature and the reaction mixture was poured into
15 diluted hydrochloric acid under ice-cooling. The precipitated crystals were
collected by filtration, dissolved in chloroform, washed with saturated brine, and
dried over magnesium sulfate. The solvent was evaporated under reduced
pressure and the residue was purified by silica gel column chromatography
(chloroform:methanol=99.5:0.5). The solvent was evaporated under reduced
20 pressure. To the residue was added ethyl acetate and the precipitated crystals
were collected by filtration to give 7-fluoro-2-methylthieno[2,3-
b][1,5]benzoxazepin-4(5H)-one (350 mg).
melting point 274-275°C.
Example 101
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[err] To a solution of N-(2-hydroxy-5-nethyl phenyl)-2-brono- 3-

t hi ophenecar boxam de (2.9 g) in dinethyl sulfoxide (24 m) was added

pot assi um carbonate (2.4 g) and the m xture was stirred at 140-150[err]C
for 2 hours. The reaction systemwas cooled to roomtenperature and the
reaction mxture was 5 poured into ice water. The precipitated crystals
were collected by filtration, The filtrate was extracted twice with

chl orof orm and the organ er was dried over sodiumsul fate. The sol vent
was evapor at ed undggwedliced pressure. The residue and the above-nenti oned
crystals were conb I.{f/ed by silica gel columm chromatography
(chl or of or m net hank N obt ai ned solid was 10 collected by
filtration from hexahe td)gl % - di net hyl t hi eno[ 2, 3-

b] [ 1, 5] benzoxazepi n-4(5H)-one®(1.0 g). nelting point 175- 179[err]C Exanpl e

t1g4 [ﬁ”] TOba ’B@b.dls‘oh?{llbrgbf N-(Qéhsghbnyphfﬁ&yijyﬁ-rhmf R 5rtdimethyl-Gro- 3- 15

i ophenecar boxam de in dine

]E)Ot agm unthiephenecasbexargide) g?i %&k%ﬂ%@@r‘@@é@ﬁa‘ieo%%]ﬁ
75 T t

O o kB (o B0 ﬁ"#‘“ﬁ%&*@m‘?ﬁ% e 2 er o

col | ect edréb\ttibh' sysféirh Whs ddvted td fdomh eerperatuire andethelrea(ctmrwmintm"blvmmf or m

the organic | a er was dried over 20 sodi um sulfate agﬂ t he so! ven

evaporléit epou te water-ethyl aceiatee. Thﬁén$@§ h

(chi or of oM rRERATRS S ¥ty it Wesied v ?f'fﬁ@@*aﬁ el etﬂﬁ’%@é&mﬂ ’

acet at e: mgfffae0! TRE solent Wi apardied middrde&aeectpféssure,(hmi/ﬂie tesidué on
from hexane-ethyl acetate to give

7- chl or o- vasqurnfiadby silica gel bﬁpmpbmmﬁ%@mﬁ(h%n&(@yl%ﬁ%m@s%d) #9). 141
give 2,3-dimethylthieno|2,3-b][1,5]benzoxazepin-4(SH}-one (1.4 g).
10 ‘H-NMR(400MHz, DMSO-dg) 6 2.13(3H, s, CHy), 2.21(3H, s, CHy), 7.11-7.22(4H, m,
ArH), 10.17(1H, br, NH)
Example 102

II;II 0
S

To a solution of N-(2-hydroxy-4-methy1pheny1)-2—bromo—3-
thiophenecarboxamide (3.4 g) in dimethyl sulfoxide (30 ml) was added potassium
15 carbonate (2.9 g) and the mixture was stirred at 140-150°C for 1 hour. The

reaction system was cooled to room temperature and the reaction mixture was
poured into water. The precipitated crystals were collected by filtration, washed
with water and purified by silica gel column chromatography (chloroform) to give 2,
8-dimethylthieno|2,3-b][1,5]benzoxazepin-4(5SH)-one (1.2 g).

20 melting point 211-215°C.
Example 103
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-mel ting point 250-253[err]C. Exanple 105 Simlar reaction is carried out
usi ng N-(4-chl oro-2-hydroxyphenyl)-2- brono-5-net hyl - 3-t hi ophenecar boxam de
and potassium carbonate to give 8- 5
“chl oro-2-met hyl t hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-4(5H) - one. Exanple 106 [err].
Simlar reaction is carried out using N (4-fluoro-2-hydroxyphenyl) - 2-
br ono- 5- net hyl - 3-t hi ophenecar bgxam de and pot assi um carbonate. to give 8-

75] benzoxazepi n-4(5H) -one. 10 Exanpl e 107
dr oxy- 4- net hoxyphenyl ) - 2- br ono- 5- net hyl - 3-

_di met hyl sul foxide (17 m) was added

pot assi um car bonat e nd\f he m xture was stirred at 145C for 2

hours. The reaction syste C ed to roomtenperature and the reaction

m xture was poured into 15 icd water. The precipitated crystals were

col I ected by fimd.a sbhatirpeNDydbise)-Sasctplshede)-pesrenmyioL 1 ed by sili ca

gel colum chromat ography (chl orof orm net hanol 0-20: 1). The obtained

sol i d wasthienhesecarbaxamide(2.9:g) dn dimethydisudfopids @d ral) veas added potassium

tate- ' - el A o
et hy! ¢ i nipats (694 & i BROBROI s sirgd g 14p5lp R for 2fgpurs. The
[ er r ] H N\figadiGiVisysteMyas dobled t%-raéﬁf’iém@eraﬁh‘l[eeéﬂd théreattidh mxturdiwas 1)
6.52(IH S, H of thiophene ring), 6.70-7.07(2H, m ArH), 7.28(1H, d, ArH),

10. 25(4 H,pauredipfo ier avgien  1{is pregipitated crystals were collected by filtration. The
filtrate was extracted twice with chloroform and the organic layer was dried over

sodium sulfate, The solvent was evaporated under reduced pressure. The

[err] To a sol utidx
t hi ophenecar boxam d¢

residue and the above-mentioned crystals were combined and purified by silica gel
column chromatography (chloroform:methanol=20:1). The obtained solid was

10 collected by filtration from hexane to give 2,7-dimethylthieno[2,3-
b][1,5]benzoxazepin-4(5H)-one (1.0 g).
melting point 175-179°C.
Example 104

H O
RSO
(9] / S \

To a solution of N~(3-chloro-6-hydroxyphenyl}-2-bromo-3-

15 thiophenecarboxamide (4.1 g) in dimethyl sulfoxide (33 ml) was added potassium
carbonate (3.3 g), and the mixture was stirred at 140-150°C for 75 minutes. The
reaction system was cooled to room temperature and the reaction mixture was
poured into ice water. The precipitated crystals were collected by filtration. The
filtrate was extracted twice with chloroform, the organic layer was dried over

20 sodium sulfate and the solvent was evaporated under reduced pressure. The
residue and the above-mentioned crystals were combined and purified by silica gel
column chromatography (chloroform:methanol=20:1, hexane:ethyl acetate=1:1-
ethyl acetate:methanol=20:1). The obtained solid was collected by filtration from
hexane-ethyl acetate to give 7-chloro-2-methylthieno|2,3-b][1,5]benzoxazepin-

25 4(SH)-one (660 mg).

141



[err] To a solution of N-(2-hydroxy-6-nethyl phenyl)-2-brono-5-nethyl - 3-

t hi ophenecar boxam de (3.0 g) in dinethyl sulfoxide (25 m) was added

pot assi um carbonate (2.5 g), and the m xture was stirred at 145[err]C for 2
hours. The reaction systemwas cooled to roomtenperature and poured into
ice water. The 5 precipitated crystals were collected by filtration and
the filtrate was extracted with chloroform washed twice with water, and
dried ovemeling peint @50:223°Crhe sol vent was evaporated under reduced
pressure ?nd trpee 6§si due and the crystals obtained earlier were purified by
silica ge un%‘l chr omat ogr aphy_ (chl or of or m net hanol =20: 0-20: 1). The

obt ai ned solid was coll ected byQi ltration 10 fromdiisopropyl

et her-hexane to give a di AE | t hi eno[ 2, 3- b][1, 5] benzoxazepi n4(5H) - one
(700 ng). nelting poi 8-200 err]C. Exanple 109 [err] In the sane manner
as in Exanple 98 and d N (2/50yTqr oxy-3- 15

nmet hyl phenyl ) - 2- br et hpk=R- t ll_.ophenecar boxam de and pot assi um
carbonate, 2, 9-dinethylthieno[2S3-b[}1, 5] benzoxazepi n-4(5H)-one is

obt ai ned. Exanmpke.: r].ack d. ey 15X dﬂfxér?h ve-(1.5 g)
in acetic acid %W%éﬁé%%%&é%%ﬁgﬁ (%\(/:2?#%02 ynut ) %%ixg-@m xture
was st i rr pforab-3-assthyE3nhicthenecaboxamide antdesotassiupnoarkdniate to gawe&-. The
precipitated crystals were collected by 143

5 chloro-2-methylthieno[2,3-b][1,5]benzoxazepin-4{SH)-one.

Example 106

e
iSOy

Similar reaction is carried out using N-(4-fluoro-2-hydroxyphenyl)-2-

bromo-5-methyl-3-thiophenecarboxamide and potassium carbonate to give 8-
fluoro-2-methylthieno|2,3-bj[1,5]benzoxazepin-4(SH)-one.
10 E=xample 107

"II;I[ 0O

To a solution of N-(2-hydroxy-4-methoxyphenyl)-2-bromo-5-methyl-3-
thiophenecarboxamide (2.1 g) in dimethyl sulfoxide (17 ml) was added potassium
- carbonate (1.7 g), and the mixture was stirred at 145°C for 2 hours. The reaction
system was cooled to room temperature and the reaction mixture was poured into
15 ice water. The precipitated crystals were collected by filtration and the obtained
crystals were purified by silica gel column chromatography
(chloroform:methanol=20:0-20:1). The obtained solid was collected by filtration
from diisopropyl ether-ethyl acetate-methanol to give 8-methoxy-2-
methylthieno[2,3—b][1,5]benzoxazepin—4(5H)—one (530 mg).
20 'H-NMR(400MHz, DMSO-d¢) 6 2.31(3H, s, CHj), 3.72(3H, s, OCHg), 6.52(1H, s, H
of thiophene ring), 6.70-7.07(2H, m, ArH), 7.28(1H, d, ArH), 10.25(1H, br, NH)
Example 108
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filtration and washed with water and diisopropyl ether to give

2-bronot hi eno[ 2, 3- b][I, 5] benzapi n-4(5H) -one (2.2 g). [err]H NVR( 400|\/Hz
DMSO-d[err])[err] 7.12-7.16(3H, m ArH H of thiophene ring, 7.20- 7 26(2H
m ArH), 10.29(1H, br, NH) 5 Exanpl e 111 [err]

2- Br onot hi eno[ 2, 3- b][l 5] benzoxazepi n-4(5H)-one (1.0 g) was dissol ved in 2M .
sodi um carbonate (8 m)-toluene (8 mM)-ethanol (8 m ) and phenyl borate
(620 ng) and tetrakistr| phegyl pposphi ne pal | adi um (390 ng) were added. The
m xture was stirred under tN~H4x with heating for 80 m nutes. The reaction
10 system was cool eg oom f\enperature and diisopropyl ether and ethyl
acetate were added. i#atwed crystals were collected by filtration
and the obtained crysts , ed with ethyl acetate and water to give

2- phenyl t hienof 2, 3- b][l 5] azepi n-4(5H) -one (830 ny).
11 LS e B S i B il

Thi eno[ 2, il pHertcAPHEGRARTRY é}( A dinRiRyl Sulfbxide@ SRR géta?ssmm

di chl or oet hane (50 m) and acet chloride was added (‘2. 2
reacti on sgarbenateal2. ig)jmldﬁhetmm\mswaalsumadm Jo22i Y foat& 1(1015rsg) Thedeaction

I dt t { { t f 10
it es. | THE $@awe§sa&eg?9§ﬂ$15£@%@%%{ owsd T84 EEOVYE Wike added and
the m xEUr Srepfisi &ﬂg&h@mﬁ%&r%mémewmé&wm

col | ected gy f||trat|on to give
acet yl t hi ecolpoforma] WB,SEpdetwmmmhpvaten (EB@ driec oyer odihim $elfateH Thsoentiz,

coclferr]) v;ag Lpora%eé undert redCI_‘c‘Qé%i pre 6ssgu7r$=: and gne resﬁde ancf’ t7he7cr§73£a§s bbiAined
earlier were purified by silica gel column chromatography
(chloroform:methanol=20:0-20:1). The obtained solid was collected by filtration
10 from diisopropyl ether-hexane to give 2,6-dimethylthieno[2,3-
b][1,5]benzoxazepin-4(5H)-one (700 mg).
melting point 198-200°C.
Example 109 .

H 0©
N
S O5Y

In the same manner as in Example 98 and using N-(2-hydroxy-3-
15 methylphenyl)-2-bromo-5-methyl-3-thiophenecarboxamide and potassium
carbonate, 2, 9-dimethylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one is obtained.
Example 110

o,

Thieno[2,3-bj[1 5]benzoxazep1n—4(5H)—one (2 g) was suspended in acetic
acid (30 ml) and a solution of bromine (1.5 g) in acetic acid (10 ml) was added
20 dropwise over 30 minutes. The mixture was stirred at room temperature for 35
minutes and poured into water. The precipitated crystals were collected by
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144 ArH), 7.80(1H, s, H of thiophene ring) Exanple 113 [err] :

Thi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-4(5H)-one (1.5 g) was suspended in 1, 2-

di chl oroethane (20 m) and propionyl chloride (770 ng) was added. To this 5
reacti on systemwas added portionw se alum numchloride (4.7 g) under ice-
cooling. Insoluble matter was filtrated, and the filtrate was poured into

i ce water and chl orof orm was added. The aqueous |ayer was extracted tw ce
wi t h chl orfiifration amd Wwhshebwithwates agalndi 1 ether tir gieel 20bomethdinof2,3-

sul fate. The sol vent was ezls%sorat ed under reduced pressure and the

pr eci pi t atlll2lbpnzexazenin-4(5tg-onel228ked by filtration to give

2 OP) o RaRRloBA AR bR ET R  RE Aot Rt 1 b efoBhend REl), 702801 ™

Thi eno[ 2, 3z bp{2H,3hDARER XA 20019, HroNHjone (1.5 g) was suspended in 1,2- 15
di chl or oet han(éﬂ%’zo m ) andg%(lut i?‘;TNEI?\I oride (880 ng) was added. To this
reacti dn Ewameplevld added portionwi se al uminiumchloride (4.6 g) under

i ce-cooling. The m xturgqgwagystirred at roomtenperature for 45 m nutes.

| nsol uble matter wa ayed and the filtrate was poured into ice water,
and chl or of or m wag :
over sodi um sul f af i al vent was evapor at ed under reduced pressure

ether to give 2-butyrylthieno] 2,3 , 5] benzoxazepi-n-4(5H)-one (1.2 Q).

2-Bromothieno|2,3-b][1,5]benzoxazepin-4(SH)-one (1.0 g) was dissolved in
2M sodium carbonate (8 ml)-toluene (8 ml)-ethanol (8 ml) and phenyl borate (620
mg) and tetrakistriphenylphosphine palladium (390 mg) were added. The
mixture was stirred under reflux with heating for 80 minutes. The reaction
10 system was cooled to room temperature and diisopropyl ether and ethyl acetate
were added. The precipitated crystals were collected by filtration and the
obtained crystals were washed with ethyl acetate and watér to give 2-
phenylthieno|[2,3-b][1,5]benzoxazepin-4(5H)-one (830 mg).
'H-NMR(400MHz, DMSO-d¢) 6 7.18-7.46(8H, m, ArH), 7.65(2H, m, ArH), 10.34(1H,
15 br, NH)
Example 112

11;110
A2,
o

Thieno[2,3-b][1,5]benzoxazepin-4(5H)-one (5 g) was suspended to 1,2-
dichloroethane (50 ml) and acetyl chloride was added (2.2 g). To this reaction
system was added portionwise aluminum chloride (15 g) under ice-cooling and the

20 mixture was stirred at room temperature for 10 minutes. | The reaction system
was poured into ice. Chloroform was added and the mixture was stirred for 15
minutes. The precipitated crystals were collected by filtration to give 2-
acetylthieno[2,3-b}[1,5]benzoxazepin-4(SH)-one (5.2 g). _

'H-NMR(400MHz, CDCl,) § 2.50(3H, s, CH,), 6.97(1H, d, ArH), 7.17-7.20(3H, m,
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-[err] H NVR(400MHz, DVMsSO-d[err]) [err] 0.89(3H, t, J=7.3Hz, CHI3),
1.59(2H, mCH err]), 145 2.90(2H, t, J=7.3Hz, CH2) 7.14-7.31(4H, m ArH),
7.93(1H, s, H of thiophene ring), 10.41(1H, br, NH) Exanple 115 [err]

"Thi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-4(5H)-one (1.9 g) was suspended in 5

met hyl ene chloride (20 m ) and dichl oromet hyl nethyl ether (4.0 g) was
added. Taq i tiQn dded al um num chloride (4.6 g) under

i ce- cool i ’airgbf sml-y(pgﬁ‘go %’ﬂ%ﬂr@} ed for 15 minutes. The reaction

m xture gﬁ_g? into ice water-chloroformand the m xture was stirred at
room tenperature for 20 m nytes. The aqueous |ayer was extracted 5 tines
with chloroformand th ined 10 organic |layer was dried over sodium

sul fate. The sol vg# & apor at ed under reduced pressure and diisopropyl
et her was added 1t i The precipitated crystals were coll ected by
filtration to giVg

g). [err] H NVR(400N

no[ 2,3- b][!, 5] benzoxazepi n-4(5H)-one (1.2
s, H of thiophene 15 ring),89. 8Yi(1

[err] 7.14-7.33(4H, m ArH), 8.08(1H,
s, HC=0O, 10.45(1H, br, NH) Exanple
116 [err] 2- Acetylth| eno[ 2, 3- b][(D 5] benzoxazepi n- 4(5H) one (1.5 g) was
di ssolved in t ﬁg\xgg@ﬁm sﬁ%ﬁ ) S .
added. The mx:FlIJlre I'r at r omm!t(%rrggﬁgis for é& l‘#’élﬂ‘}ﬁﬁ\a
sol vent whchleroethane (20 nﬂ):kmd ’pﬁopmnyllntddndeémmg)m added. e Jlodihés was
di ssolyved in, chI orof orm &536 m Xt ure, wa washedd)ﬂl H V\E%er and saturated
oride (

aqueos JERFUAR FYRIEGEAS added PoBtiaRyisealjminum g) under ice-
cooling. Insoluble matter was filtrated, and the filtrate was poured into ice water

and chloroform was added. The aqueous layer was extracted twice with

chloroform and the combined organic layer was dried over sodium sulfate. The

solvent was evaporated under reduced pressure and the precipitated crystals were
10 collected by filtration to give 2-propionylthieno[2,3-b][1,5]benzoxazepin—4(5H)-one

(1.4 g).

melting point 205-210°C (decomposition).

Example 114

ﬁ O
Q/\Oh/\/
- o]

Thienof2,3-bj[1,5]benzoxazepin-4{SH)-one (1.5 g) was suspended in 1,2-
15 dichloroethane (20 ml) and butyryl chloride (880 mg) was added. To this reaction
system was added portionwise aluminium chloride (4.6 g) under ice-cboling. The
mixture was stirred at room temperature for 45 minutes. Insoluble matter was
filtrated and the filtrate was poured into ice water, and chloroform was added.
The organic layer was washed with water and dried over sodium sulfate. The
20 solvent was evaporated under reduced pressure and water-ethanol was added.
The precipitated crystals were collected by ﬁi&ation. The obtained crystals were
washed with chloroform-diisopropyl ether to give 2-butyrylthieno|2,3-
bj[1,5]benzoxazepin-4(5H}-one (1.2 g).
'H-NMR(400MHz, DMSO-d¢) 6 0.89(3H, t, J=7.3Hz, CH,), 1.59(2H, m, CH,),
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and dried over sodiumsulfate. The sol vent was evaporated under reduced
pressure. To the residue were added chloroformand ethyl acetate and the
precipitated crystals were collected by filtration. The obtained crystals
were 25 washed with diisopropyl ether to give

2-ethyl thieno[ 2, 3-b] [ 1, 5] benzoxazepi n- 146 4(5H)-one (1.1 g).
[err] H NVR(400MHz, CDCl[err]) [err] 1.26(3H t, J=7.3Hz, CHerr]), 2.69(2H,
q, J=7. O‘Q;QO}@H Hzl—ﬁﬁzrcrgw .848F 81 (4H 1k, AsH),I7.08(1H\i s phefithiopher)¢ ring),

6. 93(1H, 10- 7.18(3H, m ArH) 5 Exanple 117 [err]

2- ProplonQOEHdeﬁbpglgﬂb][l 5] benzoxazepi n- 4(5H)-one (1.2 g) was di ssol ved

I n trlflugroaCEt aC|d (20 M) and triethylsilane (2 g) was added. The

m xture |rre roon1tenperature for 20 hours. The sol vent was
evapor at ed under reduced

; es re and the residue was dissolved in
—%0 washed wth water and saturated aqueous

chl oroform The m xt w

sodi um hydr ogencar.b d sol uhion and dried over sodiumsul fate. The

sol vent was evapor alg edlced pressure. To the residue were added
chl orof orm and et hyl “&Cet ae I pi

by filtration. The obtai ned crﬁsta 5 were washed with diisopropyl ether to
give 2-propylthieno[2,3-b 1, 5] benzdazepin- 15 4(5H)-one (930 np)

H NVR( 400 1(2H,
Ler) 4 NS00Vt SIS it dnd (P50 o uipkhaed 8121,
6.91(1H8 dnethylentthloAdE20 mhihd dichictomethylinéthyl ethes (40,g) Mds dededpl 0118
this reaction system was added aluminum chloride (4.6 g) under ice-cooling and

the mixture was stirred for 15 minutes. The reaction mixture was poured into ice

water-clﬂorofonn and the mixture was stirred at room temperature for 20 minutes.
The aqueous layer was extracted 5 times with chloroform and the combined
10 organic layer was dried over sodium sulfate. The solvent was evaporated under
reduced pressure and diisopropyl ether was added to the residue. The
precipitated crystals were collected by filtration to give 2-formylthieno[2,3-
b][1,5]benzoxazepin-4(S5H)-one (1.2 g).
'H-NMR{(400MHz, DMSé-ds) 67.14-7.33(4H, m, ArH), 8.08(1H, s, H of thiophene
15 ring), 9.81(1H; s, HC=0), 10.45(1H, br, NH) _
Example 116

2-Acetylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one (1.5 g) was dissolved in

trifluoroacetic acid (20 ml) and triethylsilane (2 g) was added. The mixture was
stirred at room temperature for 42 hours. The solvent was evaporated under

20 reduced pressure and the residue was dissolved in chloroform. The mixture was
washed with water and saturated aqueous sodium hydrogencarboriate solution,
and dried over sodium sulfate. The solvent was evaporated under reduced
pressure. To the residue were added chloroform and ethyl acetate and the
precipitated crystals were collected by filtration. The obtained crystals were

25 washed with diisopropyl ether to give 2-ethylthieno[2,3-b][1,5]benzoxazepin-
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-[err] 20 2-Butyryl thieno[2,3-b][1, 5] benzoxazepi n-4(5H)-one (1.1 g)
was dissolved in trifluoroacetic acid (20 m) and triethylsilane (1.3 @)
was added. The mixture was stired at roomtenperature for 72 hours. The

'sol vent was evaporat ed under reduced pressure and the resi due was di ssol ved
in chloroform The m xture was washed with water and saturated aqueous

sodi um hydr ogencar bonate sol ution 25 and dried over sodium sulfate. The

sol vent vHSHpoap¢t.dtgd under reduced 147 pressure. To the residue were

ol | oot edFpyMiAoBM e L83, PhBHEE uro Sels B 2 B8R Fa  <opr opy
Cerr] b i 8o BEANERS) A o lophenb g 8 SRt g, SSp il prome) - ©

1. 30( 2H, 'ifril8(GII-[[,an;1]\)'H)1 52(2H, m CHerr]), 2.65(2H, t, J=7.8Hz, CHerr]),
6. 74( 1H, H of th| ophene ring), 7.11-7.23(4H, m ArH, 10. 14(1H, br, NH)
Exanpl M@Frl] 2- Acetyl thieno[2,3-b][|, 5] benzoxazepi n-4(5H)-one (1.8 )
was suspended 10 in ethgr ( m ) and 20 equival ent anounts of nagnesi um
met hyl i odi de was added i ce-cooling. The m xture was stirred at room
tenperature for 24 reaction m xture was poured into 1M

hydr ochl oric acid ling and insoluble matter was filtered off.
The resulting m xture ra ted W|ce W|th chl oroform The chl oroform
| ayer was dried over sodi um S8 an t he sol vent was evaporat ed

catal yti ¢ amoult ﬁ%f?ﬁisﬁwsﬂ%ﬁﬂ@% H‘fl'ﬂe'él@’@’i@%ﬁ@d%@&@ el Bfwib tidbotved

in trifluoroacetic acid (20 ml) and methylsﬂane (2 g) was added. The mixture was .
stirred at room temperature for 20 hours. The solvent was evaporated under

reduced pressure and the residue was dissolved in chloroform. The mixture was
10 washed with water and saturated aqueous sodium hydrogencarbonate solution
and dried over sodium sulfate. The solvent was evaporated under reduced
pressure. To the residue were added chloroform and ethyl acetate and the
precipitated crystals were collected by filtration. The obtained crystals were
washed with diisopropyl ether to give 2-propylthieno|2,3-b][1,5]benzoxazepin-
15  4(5H)-one (930 mg). | | ,
'H-NMR{400MHz, CDCl,) § 0.94(3H, t, J=7.3Hz, CH,), 1.61(2H, m, CH,), 2.60(2H,
t, J=7.3Hz, CH,), 6.79(1H, s, H of thiophene ring), 6.91(1H, d, J=7.3Hz, ArH],
7.08-7.15(3H, m, ArH), 7.34(br, NH)
Example 118 '

H P
SO

20 2-Butyrylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one (1.1 g) was dissolved in
trifluoroacetic acid (20' ml} and triethylsilane (1.3 g) was added. The mixture was
stirred at room temperature for 72 hours. The solvent was evaporated under
reduced pressure and the residue was dissolved in chloroform. The mixture was
washed with water and saturated aqueous sodium hydrogencarbonate solution

25 and dried over sodium sulfate. The solvent was evaporated under reduced
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m xture was stirred under reflux with heating for 20 m nutes. The reaction
system was cooled to roomtenperature and the reaction m xture was washed
wi th saturated aqueous sodi-.um hydrogencarbonate sol ution. The sol vent was
20 evaporated under reduced pressure and diisopropyl ether was added to
the residue. The precipitated crystals were collected by filtration to give
2- 1 sopropenylthieno[2, 3-b][1, 5] benzoxazepi n-4(5H)-one (800 ngy

E)le re ][ } Ir—ll-e;\ll\/liﬁreﬁﬂhﬂdz mlvﬁgrg?ﬁﬁ:]wer[eagdhdﬁﬂm@mﬂn md@ﬁlﬂr&@)éatfarzi?m
i | |
7.14-7. 27(PFECE 99 Fystals wese fﬂleq;?g &@t@go i‘la 5%@6@ (Al were

gulspsjgﬁ(rjgge‘?n déaoxan (EJ(S}BP#’# ﬁ%gﬁﬁj% %tl@[ éd]%gﬁg%:aoig? 100 ny)

was added.4(5iHongd600ang)seal ed in and the mxture was stirred at 40[err]C,
50 atmfor, 7.5 hours. The catalgst was filtered off and the solvent was

evapor a® ed HrQMR400NHa, JoMBrdeka 0:87 (BH, §i J27.3Hz, CHs), 1.30(2H, m, CH,),

Lor 1] NV SO Gl A PRPE o i ﬁ‘%@ﬁ 7414 5 ST ibpene rine)

3. 01(1H, WlWZS@H&h}HrH;;,,lo-lmqu rop#gne ring), 7.10-7.23(4H m ArH),
10. 15(1H, br, NH) Exanple 121 [err] 10

2-For ny| t HExasaple BLl%] [ 1, 5] benzoxazepi n- 4(5H)-one (1.6 g) was suspended in
met hanol (30 nl) and sodi ug booohydri de (480 ng) was added. The m xture was

stirred at roomtenperatur® 1.5 hours. The reaction m xture was dil uted
wth water and extr aeted timgs with chloroform The organic | ayer was
dried over sodium su B and, -

pressure. To o

sol vent was evaporated under reduced

2-Acetylthieno[2,3-bj[1,5]benzoxazepin-4(SH)-one (1.8 g) was suspended
10 in ether (15 mi) and 20 equivalent amounts of magnesium methyl iodide was
added under ice-cooling. The mixture was stirred at room temperature for 24
hours. The reaction mixture was poured into 1M hydrochloric acid under ice-
cooling and insoluble matter was filtered off. The resulting mixture was extracted
twice with chloroform. The chloroform layer was dried over sodium sulfate and
15 the solvent was evaporated under reduced pressure. The residue was suspended
in toluene and a catalytic amount of p-toluenesulfonic acid was added. The
mixture was stirred under reflux with heating for 20 minutes. The reaction
system was cooled to room temperature and the reaction mixture was washed
with saturated aqueous sodium hydrogencarbonate solution. The solvent was
20 evaporated under reduced pressure and diisopropyl ether was added to the
residue. The precipitated crystals were collected by filtration to give 2-
isopropenylﬂ'ﬁeno[2,3-b][1,5]benzoxazepin—4(5H)-one (800 mg).
'H-NMR(400MHz, DMSO-d¢) 6 2.04(3H, s, CHj), 5.00(1H, s, olefine}, 5.22(1H, s,
olefine}, 7.00(1H, s, H of thiophene ring), 7.14-7.27(4H, m, ArH), 10.25(1H, br, NH)
25 Example 120

H O
94
‘;ﬁ/}*
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-15 the residue were added chl orof orm and dii sopropyl ether and the
precipitated crystals were collected by filtration to give

2- hydr oxynet hyl t hi eno[ 2, 3- b] [ 1, 5] benzoxazepi n-4(5H) - one (1 0 9).
[err] H NVR(400M+Hz, DVBO-d[err]) [err] 4.47(2H,d, CH err]),5.52(1H,t, OH),

6. 84(1H, s, H of thiophene ring), 7.10-7.23(4H, m ArH), 10. 14(1H, br, NH)
20 Exarrple 122 [err]

2- Hydr oxymet hy 2-lsopragehylithirio[2, S} bigh sibemzeyazepirt- S Hpone (’480)@ WESs

di ssolved in ne chl trieth ne and
met hanes F%SBRY e@h %Bﬂ@&aﬂ%@%ﬂﬂ V%F&%P@q(ﬁé&m% @Syt
roomte ur S QMM uide
reduced d%?esg & Pﬁwrgg'ltgg was ;égl ed ZM di rre*t”hyl am ne/ et hé§8I f.rt he
m xt ure Wa5 hbi@s. Tlsé tatadybt atas fiteret offtaidithe solvent wds bmpm-ateﬁmndelr vent
was evapor at ed_under reduced pressure and ch{qﬁro or m was added to the

resi dife. TREUERd RERRSLAY tWBIVA dnisoRFOPYIRERQIZ el 1-eBet wi ce
wi th chl \(X/a The organic |ayer was dried over sodium suI fate and the
sol vent S eVapor at ed under reduced 5 pressure The residue was purified

by silicapNMRE@00 MHE@M'SG-@Q)”@QM(&H I-6.8812CH,) [ R0A(ME m CH)

m_nonet hyl ) t hi_eno 1, 5] benzoxazepl n- 4(5 -one (500

2- (N, N-di
( [erI th&h?ﬁ@bﬂ‘—ﬂﬂOMﬂ{lg)g %HQ'ZF% (41, gw(AnH), 40.156 B br,)NHB. 46( 2H, s,

CH[err]) QI’? H of thiophene ring), 7.12-7.25(4H, m ArH), 10.
15(1H, br 1Exarrp| e 123 [err] In the same manner as in Exanple 98 and

usi ng N-(2 hydroxy 4-

10 2—Fonnylﬂneno[2,3-b][1,5]benzoxazepin—4(5H)-one (1.6 g) was suspended

in methanol (30 ml) and sodium borohydride (480 mg) was added. The mixture
- was stirred at room temperature for 1.5 hours. The reaction mixture was diluted

with water and extracted 3 times with chloroform. The organic layer was dried
over sodium sulfate and the solvent was evaporated under reduced pressure. To

15 the residue were added chloroform and diisopropyl ether and the precipitated
crystals were co]lected by filtration to give 2—hydroxymeﬂ1ylthieno[2,3-
bj[1,5]benzoxazepin-4(5H)-one (1.0 g).
'H-NMR{400MHz, DMSO-d¢) 6 4.47(2H, d, CH,), 5.52(1H, t, OH), 6.84(1H, s, H of
thiophene ring), 7.10-7.23(4H, m, ArH), 10.14(1H, br, NH)

20 Example 122

H O
N
-0 S N\

2-Hydroxymethylthieno|2,3-b][1,5]benzoxazepin-4(SH)-one (1.0 g) was
dissolved in methylene chloride (10 ml) and triethylamine (450 mg) and
methanesulfonyl chloride (500 mg) were added. The mixture was stirred at room
temperature for 15 minutes and the solvent was evaporated under reduced
25 pressure. Thereto was added 2M dimethylamine/methanol and the mixture was
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ni trophenyl) - 2- br ono- 5- net hyl - 3-t hi ophenecar boxam de and pot assi.um
carbonate, 2-nethyl-8-nitrothieno[2,3-b][1, 5] benzoxazepi n-4(5H)-one is
obt ai ned. Exanple 124 [err] 15 In the same manner as in Exanple 98
and using N-(2-hydroxy-5- : ' '

ni trophenyl ) - 2- br ono- 5- net hyl - 3-t hi ophenecar boxam de and pot assi um
carbonate, 2-nethyl-7-nitrothieno[2,3-b][1, 5] benzoxazepi n-4(5H)-one is
obt ai ned. sfiredrteodfbienep er}ature for 14 hours The solvent was evaporated under

2- Met hyl thieno[2,3-b][1 aze 109) S 20
in phosphéﬁ‘ﬁéc %%é@a] &Pﬁﬂ?ﬁéﬁgﬂ?l | ﬁgﬁﬁ’ﬁwﬁg
added. 15 é,{n(&ﬁedlﬁgﬁé ok, D our.
The sol veg‘{at%e{ﬂgg%ﬁlgéraﬁ\%%})rat ed azeot rv(G)lpl (k::H'}bI y Wt hqtq{g: uene undeelt]
reduced pxessdrie] evet sbdiumi sulfne padatherspived wes evapsratédarhder relacedsi due.

The m xture was stirred under ref W t &e\ij for 40 mnute \‘ﬁg

reacti &n PyeItirenath @ﬁ%ﬁléﬁewu@gﬁqpﬁﬁg’@? F& yl

Che' i xt E%gé‘%ﬁ@ gl lﬁ-ﬁéﬂ@aﬁ%&f’ﬁ’@@a’lﬁ@e&@ﬁ”@l13%%%% PR o i

sul fate. 6h¥ (300 Wit evaporat ed under reduced pressure and the residue
col unmm chr omat ogr aphy

was purified S|I|ca
(chl or of or‘HrNﬁgR( QQNH@%)MSO-M@ 986 H S, Hn)p&ﬂﬁi%la& CH.)k 637(dHars Feld

;Ir ?{nh?ehgﬁgl%ﬁ{@b%‘h%o’gg\;’gﬂghgﬁ% ﬁ%?éﬂ%t yng Bglr ﬁtZI 23% 133[err] C

Exampl §) 13xample 123

H O
_ N

In the same manner as in Example 98 and using N-(2-hydroxy-4-
nitrophenyl) -_2-bromo—5-meﬂ1y1—3—ﬂ1iophenecarboxanﬁde and potassium
carbonate, 2-methyl-8-nitrothieno[2,3-b][1,5]benzoxazepin-4(5H)-one is obtained.

ol

15 In the same manner as in Example 98 and using N-(2-hydroxy-5-
nitrophenyl)-2-bromo-5-methyl-3-thiophenecarboxamide and potassium
carbonate, 2-methyl-7-nitrothieno|2,3-b][1,5]benzoxazepin-4(5H}-one is obtained.
Example 125

/
N

N\)
oL |
S
2-Methylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one (1.0 g) was suspended

20 in phosphorus oxychloride (6.4 ml) and N,N-dimethylaniline (240 mg) was added.
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.[err] Thieno[2, 3-b][1, 5] benzoxazepi n-4(5H)-one (1.2 g) was suspended in 15
- phosphorus oxychloride (8.5 mM) and N, N-di nethylaniline (310 ng) was added.
The m xture was.stirred under reflux with heating for 1 hour and the

“sol vent was conpl etely evaporated azeotropically with toluene under reduced
pressure. To the residue was added 1-nethyl pi perazine (25 ml) and the

m xture was stirred under reflux with heating for 30 mnutes. The reaction
system mmmwmwmwmmmmMgm 1shdve nTheasohemwasat ed

under reduced essure. To the residue was added chl orof m and th
Xt ur e VSIS VATt M]é(%ﬂatt@&leﬁﬁ exmacHpckBTesPHFe 888 m

s o) gﬁ‘%sﬁﬁ%&a@}eﬁﬁ@%%nhag%r ona ogr aphy o T@{e%mstt&&d et due

was purifie

(chl or of ammderariefiaravit 6@afing for 40 enialites. N Theareaption dyaten? waswooled foed t o
fumarate, which was recrystallized fromethyl acetate-ethanol to give

4- (4- @t PO fRsnperaiure gnd the selvent was]eyap@]aﬁ%dmﬂaﬂsﬁ spducedipressuree 950

28 oo HEB SR iy 400 bR, Rhd aneBie vaS franped with s and

suspendedsgtiirdted PR asd Qva Bb&%d&uﬁﬁsﬁﬁ'éteaﬁdhédsblvénmh@%ﬁdrhmﬁééﬁ ng)

was added. The m xture was stirred under reflux with heating for 1 hour and

the 5 sotedugced paesstasingt thieyregidaieoras purified by silicagelioplymnh t ol uene under
he. m xt (ORGP UR RSB Pl 0al; cRASHb R BEBRNRANEE | der

[ ef | uzo;M ﬁe@xﬁﬂm frof dfiscpropiPéther b6 give2CinetRy sy (4 skt fpipeizad 1L 0 room
e erature and
i yljthieno[2,3-b][1,5]benzoxazepine (520 mg).
melting point 132-133°C.

Example 126

/
N

@%

Thieno[2,3-b][1, 5]benzoxazepm—4(5H)—one (1.2 g) was suspended in

15 phosphorus oxychloride (8.5 ml) and N,N-dimethylaniline (310 mg) was added.
The mixture was stirred under reflux with heating for 1 hour and the solvent was
completely evaporated 'azeotropica]ly with toluene under reduced pressure. To
the residue was added 1-methylpiperazine (25 ml) and the mixture was stirred
under reflux with heating for 30 minutes. The reaction system was cooled to

20 room temperature and the solvent was evaporated under reduced .pressure. To
the residue was added chloroform, and the mixture was washed with water and
saturated brine and dried over sodium sulfate. The solvent was evaporated under
reduced pressure and the residue was purified by silica gel column
chromatography (chloroform:methanol=100:1.5). The obtained compound was

25 converted to fumarate, which was recrystéllized ffom ethyl acetate-ethanol to give
4-(4-methylpiperazin-1-yl)thieno[2,3-b][1,5]benzoxazepine fumarate (650 mg).
melting point 200-202°C.

151



t he sol vent was evaporated under reduced pressure. To the residue was added
10 chloroform and the mixture was washed with water and saturated brine
and dried over sodiumsul fate. The sol vent was evaporated under reduced
pressure and the residue was purified by silica gel colum chromatography
(chl or of or m net hanol =100: 1) . The obt ai ned conpound was recrystallized from
diisopropyl ether-ethyl acetate to give 2-brono-4-(4-nethylpiperazin-1- 15
yl )t hi eno[Ex=snple{12%] benzoxazepi ne (300 ng). nelting point 150-151[err]C.

o) b suspendect EIORAESAEI L SRRrbrepi oA RO SRR 0T e

(280 ngy) was added. 20 The mixture Mas stirred under reflux with heating
for 1.5 hours. The solvent was/15N conpl etely evaporated azeotropically
with toluene under reduced préssur®. To the resi due was added

1- net hyl pi perazine (20 m) andN m xture was stirred at 80[err]C for 15
m nutes. The reactio pdvas cool ed to roomtenperature and the sol vent

was evapor ated unde 3 Nressure. To the residue was added 5
chl oroform and the # Wwashed with water and saturated brine and
dried over sodi um sulRet ey g"\ vent was evapor at ed under reduced
pressure and the residue V\gs §1frer by silica gel columm chromat ography
(chl orofor =100- 0. ' n : | zed
From di 1 soRr R RaphoRhs oxfdHE (5 i) SREREN Sinlfify LA (Ss hff
2-acetyl - dwhd-addetly | Phe efigBire-was stirred under reflux with heating for 1 hour and the
5 solvent was completely evaporated azeotropically with toluene under reduced

pressure. To the residue was added 1-methylpiperazine (10 ml} and the mixture
was stirred at room temperature for 30 minutes and then under reflux with
heating for 5 minutes. The reaction system was cooled to room temperature and
the solvent was evaporated under reduced pressure. To the residue was added
10 chloroform, and the mixture was washed with water and saturated bﬁne_ and dried
over sodium sulfate. The solvent was evaporated under reduced pressure and
the residue was purified by silica gel column chromatography
(chloroform:methanol= 100: 1). The obtained compound was recrystallized from
diisopropyl ether-ethyl acetate to give 2-bromo-4- (4—meﬂ1y1p1perazm -1-
15 ylthieno[2,3-b][1,5]benzoxazepine (300 mg).
melting point 150-151°C.
Example 128

/
N

@3%

2-Acetylthieno[2,3-b][1, 5]benzoxampm—4 (SH)-one (1.2 g) was suspended
in phosphorus oxychloride (7 ml) and N,N-dimethylaniline (280 mg) was added.
20 The mixture was stirred under reflux with heating for 1.5 hours. The solvent was
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10 yl)thieno[2,3-b][1, 5] benzoxazepine (80 ng). nelting point

143-144[err] C. Exanple 129 [err]

2- Phenyl t hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-4(5H)-one (1.2 g) was suspended in
phosphorus oxychloride (6.5 m) and N, N-di nethylaniline (250 ng) was added.
15 The m xture was stirred under reflux with heating for 1 hour. The

sol vent was conpletely evaporated azeotropically with tol uene under reduced

pressure gaghpleteRRévaopitiedrezebtiopically with tuiuenedader vedured pressure. Toe

m xture was stirred under reflux with heatlﬁemb hour,., The re%..,tl

syst em waihe sesidue wasrasidad bhpethylniperaging (2 &W’é 55‘3{ #hder
reduced pr or FeHifte ture
was M/asheéﬁsv;tihg\%gt BQP‘@E% ﬂ{' fé%c‘ﬁ% é&gne an (ﬁlﬂee%ﬁ?)ver sto m su @g%ie.
The sol Ve@he%ﬁeﬁvmsfe@hpdratedﬁnde?@m essure  Audthenesithrs was added

purified b |ca ge col utm chr omat ogr.aphy (chl or form TEt hanol =100; 1)
The obtfi e thesmipdtirg waswashed 'Fh) 3 l?lanf‘g?n dried

(650 o). e Bvéfgz' Epn%t%&hfg@?mﬁr%%”%@b%@%&\éﬂn%@ésé% Bee Ry e
2-Ethylt h'tﬁE%&dﬁeW&slpéﬂdﬂ&l‘b? ¢okithn @heofnbtdgraphyas suspended in
phosphorus oxychl oride (7 and N- di met géll ani | | ne (270 ng) was added.

The mi xtu r(ehha!fommc’d'tannlﬂk(w 03) uZheiobtain compauid wag ey stallizedifzom
sol vent wa 3 rf%h’%r?é%yfl SRSt glvea v, ea(.)ctempli f@%&hﬂﬁﬁe&% gne under

reduced p
10 yl)tlueno[2,3-b][1,5]benzoxazep1ne (80 mg).
melting point 143-144°C.

Example 129

2-Phenylthieno[2,3-b][1,5]benzoxazepin-4(SH)-one (1.2 g) was suspended.
in phosphorus oxychloride (6.5 ml) and N,N-dimethylaniline (250 mg] was added.

15 The mixture was stirred under reflux with heating for 1 hour. The solvent was
oompletely evaporated azeotropically with toluene under reduced pressure and 1-
methylpiperazine (20 ml) was added to the residue. The mixture was stirred
under reflux with heating for 1 hour. The reaction system was cooled to room
temperature and the solvent was evaporated under reduced pressure.

20 Chloroform was added to the residue, and the mixture was washed with water and
saturated brine and dried over sodium sulfate. The solvent was evaporated under
reduced pressure and the residue was purified by silica gel column
chromatography (chloroform:methanol=100:1). The obtained compound was
recrystallized from ethyl acetate to give 4-(4-methylpiperazin-1-yl}-2-

25 phenylthieno[2,3-b][1,5]benzoxazepine (620 mg).
melting point 163-164°C.
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t he resi due was added 1-nethyl pi perazine (13 m) and the m xture was
stirred under reflux with heating for 1 hour. The reaction system was
cooled to roomtenperature and the solvent was evaporated under reduced
pressure. To the residue was added ethyl acetate, and the m xture was
washed with water and 10 saturated brine and dried over sodium sulfate.
The sol vent was evaporated under reduced pressure and the residue was
purified Bxampled®0gel col utm chromat ogr aphy (chl or of or m net hanol = 100: 1).
The obt ai ned conpound was recryst}l lized fromethyl acetate-ethanol as

nmal eate to give 2-ethyl -
met hyl pi perazin-1-yl)thi eno[(\ ][ 1, 5] benzoxazepi ne dinmal eate (630 ng). 15
mel ti ng point 154- 156[err]C le 131 [err]

az

2- Propyl t hi eno[ 2, 3-b] [ 1, g b epi n-4(5H)-one (910 ng) was suspended in
phosphor us oxychl qeAtts ) and N, N-di net hylaniline (220 ng) was added.
The m xture was st #l unde flux with heating for 1 hour. The 20

sol vent was conpl eé&g evap@f ated azeotropically with toluene under reduced
pressure and to the resi 1- net hyl pi perazine (10 m). The

m xture was stirred under reffux with heating for 40 m nutes. The reaction

syzt em Wgs 134 2- Ethylthid:nb@,ﬁd!}ﬂ]ﬁ]bmmmpm-étﬁg{)t-m (lslol g)ewassaspm@&ﬂ)imd b ted

under e ressure. TqQ.the resi ed_et acetate nd the

mi xt ur e wd§1 m@lva%( %%eﬁan@wﬂ mé f‘é’edl'ﬁhﬁ

sul fate. Eﬂg:t r si due
ie Yy Si |ca ge lg&‘}g{oe?urm ronanggiriggﬁil&frg%ﬁu &e%éﬁ%ése

was purif

(chl or a8 orconpittein evapidiatel) azeBh@pmmlylwneH toluene untierasduesd pressire.z€To f rom
et hyl acettgt e-et hanol as_nmleate to give 4- (3
e residue wag added 1-methylpiperazine (13 ml) and the mixture was stirred

under reflux with heating for 1 hour. The reaction system was cooled to room

temperature and the solvent was evaporated under reduced pressure. To the
residue was added ethyl acetate, and the mixture was washed with water and

10 saturated brine and dried over sodium sulfate. The solvent was evaporated under
reduced pressure and the residue was purified by silica gel column
chromatography (chloroform:methanol=100:1). The obtained compound was
recrystallized from ethyl acetate-ethanol as maleate to give 2-ethyl-4-(4-
methylpiperazin- 1-yljthieno[2,3-b][1,5]benzoxazepine dimaleate (630 mg).

15 melting point 154-156°C.
Example 131

/
N

B
2
Oj}J\A
2-Propylthieno|[2,3-b][1,5]benzoxazepin-4(5H)-one (910 mgj was
suspended in phosphorus oxychloride (6 ml) and N,N-dimethylaniline (220 mg)
was added. The mixture was stirred under reflux with heating for 1 hour. The
20 solvent was completely evaporated azeotropically with toluene under reduced

pressure and to the residue was added 1-methylpiperazine (10 ml). The mixture
was stirred under reflux with heating for 40 minutes. The reaction system was
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met hyl pi perazi n-1-yl)-2-propyl thieno[2,3-b][1, 5] benzoxazepi ne di mal eate
(550 ng). nelting point 175-177[err]C. 10 Exanple 132 [err]

2- 1 sopropyl thieno[2,3-b)[1, 5] benzoxazepi n-4(5H) -one (550 ng) was suspended
I'n phosphorus oxychloride (3 m) and N, N-dinethylaniline (120 ng) was
added. The m'xture was stirred under reflux with heating for 50 m nutes.

The sol vent etel vapor at ed eotro i cal | th tol uene under

reduced 1%00 t‘t‘ﬂ’e@‘&@ﬂﬁ VERSWad F¥aPaLs 5%‘? ‘#e (6
The %élix% W% tﬁE 'ré%fage%&?éd $tti¥1 dbdidied) SR 'g& “tu?@vd’ﬂs%ﬁ&d The

reactlon em was cool e 0 room ature and the vent was

evapor at edmﬂm tezter and cathirated brine. ariEbdnbde ovassaﬂlam\mlfaﬂd eﬂrhetsblvlenavmsat e,
and the m xture was washed with water ad sat yr.at ed br\!ﬁ]ﬁ@ﬁ ri ed, over
sodi um suleVapgrated angier FeducehpresSuss, ape the SesidHa sas @ Bﬁ and

the resid - t .
The obii o s EShA byl P that-F 000 P 8RO Lot
mal eat e t augs m%mﬂﬁ@d@ﬁihe& Yl4cetate-ethanol as maleate to give 4-(4-

met hyl pi perazin-1-yl)thieno[ 2, 3- benzoxazep| ne dimal eate (280 ny).
mel ting ponathylpipetazindryl)-2-poopyl tiaxm&}: lemzoxazeping dimaleate (S50

2- BUtylthls"ﬁgﬁ[z 3-b] [ 1, 5] benzoxazepi n- 4(5H) one (580 ng) was suspended in

phosphoru ychloride (4 mM) and N, N-di methylaniline (130 ng) was added.
The m xt urgelthfy péint 1g8-17wrer reflux with heating for 1 hour. The sol vent
was
10 Example 132
/
N

T

-Isopropylthleno[2 3-b][1,5]benzoxazepin-4(5H)-one (550 mg) was
suspended in phosphorus oxychloride (3 ml) and N,N-dimethylaniline (120 mg)
was added. The mixture was stirred under reflux with heating for 50 minutes.
The solvent was completely evaporated azeotropically with toluene under reduced

15 "pressure and to the residue was added 1-methylpiperazine (6 ml). The mixture
was stirred under reflux with heating for 50 minutes. The reaction system was
cooled to room temperature and the solvent was evaporated under reduced
pressure. To the residue was added ethyl acetate, and the mixture was washed
with water and saturated brine and dried over sodium sulfate. The solvent was

20 evaporated under reduced pressure and the residue was purified by silica gel
column chromatography (chloroform). The obtained compound was
recrystallized from ethyl acetate-ethanol as maleate to give 2-isopropyl-4-(4-
methylpiperazin-1-yl)thieno[2,3-b][1,5]benzoxazepine dimaleate (280 mg).
melting point 170-172°C.

25 Example 133

155



conpl etely evaporated azeotropically with toluene under reduced pressure
and to 5 the residue was added 1-nethyl piperazine (6 m). The m xture was
stirred under reflux with heating for 2 hours. The reaction system was
‘cooled to roomtenperature and the sol vent was evaporat ed under reduced
pressure. To the residue was added chloroform and the m xture was washed
wi-th water and saturated brine and dried over sodiumsulfate. The sol vent
was evaporated under 10 reduc pressure and the residue was purified by
silica gel colum chronato&/gﬁ (chl orof orm nmet hanol = 100: 1). The
obt ai ned conmpound was recrwstal Di zed fromethyl acetate-ethanol as fumarate
to give 2-butyl-4-(4- nethyNpigerazin-1-yl)thieno[2, 3-b][1, 5] benzoxazepi ne
fumarate (320 ng) _-«gl N poi nt 202-204[err]C. 15 Exanple 134 N [err]

2- (N, N-Di net hyl a t hyl )\t hi eno[ 2, 3-b] [1 , 5] benzoxazepi n4(5H)-one (500
ng) was suspended oxychloride (3 m) and N, N- di nethylaniline
(110 ng) was added: was_stirred under reflux with heating for 1
hour. The sol vent was conpl &%el y vap ted azeotropically with 20 toluene

e e, PIESNBIBa | LA S s et e

reaction gyphespharusaxichioride {amih 2rehNe¥-alimethyladilined 180 imgwasadded.
evapor ated 156, under reduced pressure. .To . the residue s adde

chl or of or heaRiktuFRWaS Stifres %@eﬁ/ﬁgﬁé‘d’”ﬂ‘th? pr iﬁ'ﬂ’ué'at &gﬁtse Bt "R and
dri ed i =Y .

11 20 Ouelennffiku) lohRhea Ja6DRloURY byl ol LA Yride? FedlEl preBGifesnd to

pressure an €°r ésl _
5 the residue was added 1-methylpiperazine (6 ml). The mixture was stirred under

reflux with heating for 2 hours. The reaction system was cooled to room

temperature and the solvent was evaporated under reduced pressure. To the
residue was added chloroform, and the mixture was washed with water and
saturated brine and dried over sodium sulfate. The solvent was evaporated under
10 reduced pressure and the residue was purified by silica gel column
chromatography (chloroform:methanol=100:1). The obtained compound was
recrystallized from ethyl acetate-ethanol as fumarate to give 2-butyl-4-(4-
methylpiperazin-1-yljthieno[2,3-b][1,5]benzoxazepine fumarate (320 mg).
melting point 202-204°C.

15 Example 134

/
N

(\
o/
X %V |
(0] S N—_
2-(N,N—Dimethy1amindmethy1)thieno[2,3—b][1,5]benzoxazepin—4(5H)—one
(500 mg) was suspended in phosphorus oxychloride (3 ml) and N,N-
dimethylaniline (110 mg) was added. The mixture was stirred under reflux with
heating for 1 hour. The solvent was completely evaporated azeotropically with
20 toluene under reduced pressure and to the residue was added 1-methylpiperazine

(6 ml). The mixture was stirred under reflux with heating for 1 hour. The

reaction system was cooled to room temperature and the solvent was evaporated
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silicagel columm chromatography (chloroform net hanol =100: 1). The obtained 5
conpound was recrystallized fromethyl acetate-ethanol as fumarate to give-
2- (N, N-di et hyl am nonet hyl ) - 4- (4- et hyl pi perazin- 1-yl)thieno[ 2, 3-

"b][1, 5] benzoxazepine 1/2 fumarate 1/5 hydrate (71 ng). nelting point
188-189[err] C. Exanple 135 10

2- Met hyl t hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-4(5H) -one (800 ng) was suspended in

phosphor umderyedtioed pgresstirerl ) Tathe fésidul was Iayllcledmll'ﬂomfc(rﬁi,&mbm@mxtmtded '

The m xture was, stirred under,refl ux th heat for 1 .hour he Ivent
was conpwxéa%wgsla%im%wa%ﬁrﬁ@oﬁa@ﬁa@ém ﬁ ﬁt@éﬁ%

5 xt o et Vs BB e e prely RA TR E'@%@?:‘ﬁ% éﬁf*ﬂmm
cool ed t ailiczogel colanathiromatographiyd tl@lbmibmmwthim#mme; m'vhembta\imed washed

with water and saturated brine and dried over sodium sulfate. The sol vent
was evmpsomponng was reerystallizes o ethyhacetate-ethasniol as fumaraie torgivei2hy

silica . I ' T d conmpound was
ecr yat S T R R e

2- et hyl 15150@15%%& Rabfate-1 dia€é (7 12 b] [ 1, 5] benzoxazepi ne
hydroc%l (}f’}l de 3/4 hﬁgrat e %70 )t. rrlgllth'? ng pg nt 4]3[ 245][ err]C Exgrrpl e

136 157 meltingrpoint ¥BBHAAA°GI enof 2, 3- b] [ 1, 5] benzoxazepi n- 4(5H) - one (600 ny)
was susp%ded I' ;ihdymsphor us oxychloride (4 m) and N, N-dinethylaniline (160

ng) was . € mxture was stirred under reflux with heating for 30
m nut es. ~
. N
10 -Methylthleno[2 3-b][1 S]benzoxazepin-4(SH)-one (800 mg) was

suspended in phosphorus oxychloride (5 ml} and N,N-dimethylaniline (218 mg)
was added. The mixture was stirred under reflux with heating for 1 hour. The
solvent was completely evaporated azeotropically with toluene under reduced |
pressure and to the residue was added 1-methylhomopiperazine (10 ml). The
15 mixture was stirred at 150°C for 1 hour. The reaction system was cooled to room
temperature and chloroform was added. The mixture was washed with water
and saturated brine and dried over sodium sulfate. The solvent was evaporated
under reduced pressure and the résidue was purified by silica gel column
- chromatography (chloroform). The obtained compound was recrystallized from
20 acetonitrile as hydrochloride to give 2-methyl-4-(4-methylhomopiperazin-1-
yljthieno[2,3-bj[1,5]benzoxazepine hydrochloride 3/4 hydrate (270 mgj.
melting point 243-245°C.
Example 136
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The sol vent was conpl etely evaporated azeotropically with toluene under
reduced 5 pressure and to the residue was added tol uene (10 m) and
1-[2-(2- hydroxyet hoxy)ethyl]piperazine (2.5 m). The m xture was stirred
under reflux with heating for 1 hour. The reaction systemwas cooled to
room tenperature and chl orof ormwas added. The mi xture was washed w th

wat er and saturated brine and dried over sodiumsulfate. The sol vent was
evapor at ed under reduced 10 pre the residue was purified by
silica gel colum chromatogy (chl or of pr m met hanol =100: 1). The obtai ned
conmpound was recrystallized frof hexane-ef hyl acetate to give

4-[4-(2- (2-hydroxyet hoxy) et jy! i per aliO®- 1-yl ] - 2-

met hyl t hi eno[ 2, 3-b] [ 1, 5. Zoxazepine (350 ng). nelting point
111-112[err] C. 1%7EXay 37 [err]

7- Fl uor o- 2- met hyl dpo[ 2, 3 1, 5] benzoxazepi n- 4(5H) -one (500 ng) was
suspended i n phoSPs 0 ride (5 m) and N, N-di nethylaniline (240 ng)
was added. The nixture $8s d under reflux with heating for 1.5 hours.
The sol vent was conpl etely evaporated azeotropically with tol uene under

reduced 20 pr es@iMethyithiegol2y3-blds?lheazaxazepigatioH)-ona (BP0 MELWaSi ne (6 nl).

The m xtur ' (WD @R ' f : reaction
system vvass(atsggﬁg%i ?&@ﬁgsﬁﬁgﬂso%’ﬁ&pmdgr @mgﬁg%%id%eﬁm g-li\?\g(s) added.
The m xt Ungay\BAdeVBS Ik Miikthiread-RY stivel ander aéfiek withrisesaiitg for Bednirvetes.
magnesi um sul fate. The sol vent was evaporated under reduced pressure and

the resi dihespiventwas eempletely avaporpied eseetrppicaly wathotphugns under reduced

(chl orof or ol £1Q0; T ' A%, fecrystallized

[ om ety | DERRS A o e resicule B BLBER RGBT 3 B B 2
hydroxyethoxy)ethyl]piperazine (2.5 ml). The mixture was stirred under reflux
with heating for 1 hour. The reaction system was cooled to room temperature
and chloroform was added. The mixture was washed with water and saturated

brine and dried over sodium sulfate. The solvent was evaporated under reduced

10 pressure and the residue was purified by silica gel column chromatography
(chloroform:methanol=100:1). The obtained compound was recrystallized from
hexane-ethyl acetate to give 4-[4-(2-(2-hydroxyethoxy)ethyl)piperazin-1-yl}-2-
methylthieno[2,3-bj{1,5]benzoxazepine (350 mg).
melting point 111-112°C. '

15 Example 137

N

' . (0] 5~
7—F1uoro-2-methylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one (500 mg) was
suspended in phosphorus oxychloride (5 ml) and N,N—dimethylaniline (240 mg)

was added. The mixture was stirred under reflux with heating for 1.5 hours.

The solvent was completely evaporated azeotropically with toluene under reduced

(:;/
\

20 pressure and to the residue was added 1-methylpiperazine (6 ml). The mixture
was stirred under reflux with heating for 1 hour. The reaction system was cooled
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met hyl - 4- (4- met hyl pi perazi n-1-yl)thieno[ 2, 3-b][1, 5] benzoxazepi ne di nal eate
(450 ng). nelting point 137-139[err]C. Exanple 138 [err] 10

'2,8-Di et hyl t hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-4(5H)-one (1 g) was suspended in
phosphorus oxychloride (6 m) and N, N-di nethylaniline (220 ng) was added.
The m xture was stirred under reflux with heating for 2.5 hours. The

sol vent was conpletely evaporated azeotropically with toluene under reduced

pressure gifoda tépersine aadwethylatteate vasaddddi (Pheamixture waswashetiwith
m xture 15 was stirred under ref|lux with heatin forlé.S g.urs and t he
sol vent waeaterand saturated bene exgl dded BY@'S@@SB‘?SI%H% spliatey ?\‘R/as?l‘i?ﬁ‘g 4%d by
silica gel o ; I-&q%@: 20 and the
obt ai ned %ﬁﬁ%ﬁﬂ@%@% S aﬁ?z@%ﬁ%%ﬁ%@%?%lmet er%g%g%gk{o gi ve

2, 8- di met %lmﬂn(dnoﬁﬁﬁgt%hQEmWﬁmﬁkﬂmmlmza).b]m Shtaimetbeamppind

10,70 vty ot s i B 415 B
P! o M 1 Sl el 0

was conpl | y evaporated azeotropically with toluene under reduced 5
pressure and to the residue was added 1-nethylpiperazine (14 nl). The
m xt ure wamekingpaiot I3G3Ef 1 ux with heating for 3.5 hours. The sol vent

was evaporﬁtm%iple 138
~f
o
O S \

10 2,8-Dimethylthieno[2,3-b][1,5]benzoxazepin-4(SH)-one (1 g} was
suspended in phosphorus oxychloride (6 ml) and N,N-dimethylaniline (220 mg)
was added. The mixture was stirred under reflux with heating for 2.5 hours.
The solvent was completely evaporated azeotropically with toluene under reduced
pressure and to the residue was added 1-methylpiperazine (14 ml). The mixture

15 was stirred under reflux with heating for 2.5 hours and the solvent was evaporated
under reduced pressure. The residue was purified by silica gel column
chromatography (chloroform:methanol=100:1-20:1) and the obtained compound
was recrystallized from diisopropyl ether-hexane to give 2,8-dimethyl-4-(4-
methylpiperazin-1-yljthieno[2,3-b][1,5]benzoxazepine (310 mgj.

20 melting point 149-150°C.

Example 139
/

_NQ |
yeo's
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~under reduced pressure and the residue was purified by silica gel colum
chromat ogr aphy (chl orof or m net hanol =50: 1-20:1) and the obtai ned conpound
was recrystallized fromdiisopropyl ether-hexane to give 2,7-dinethyl-4-(4-
“10 nethyl pi perazin-1-yl)thieno[2, 3-b][1, 5] benzoxazepi ne (330 ng). nelting
poi nt 146-148[err]C Exanple 140 [err]

2- Met hyl t hi eno[ 2, 3-b][|, 5] benzoxazepi n- 4( 5H) - one (1 2 g) was suspended in

phosphor us oxyé!;uVeDudeﬂWr)o[QJ&i—bHDSﬂinﬁﬁzpkampmﬁ’éSH}@ﬂe@gWWaSadded and 15
th t fI d h J
corGrpIme;(e:Jresgﬁ e un 0 q "Hj)taé}‘ﬁ)g:ﬁ:mg? i Vegézﬁarrﬁg)sure

To the r%?ésdéifd }qﬁdﬂl"ﬁ%"%gv }ﬂl &gﬁf
m xture was stirred at err ?or 2 hours. Ipll?ar actlon mxture was

purifi ed sojvent wasccayapletely evaporiak ahmw@mauy(withctohfmemmh&ﬂmdubeﬁo 1,
ethyl acetate). The ohtai ned 20 conp urther recrystallized from
ot iyl Sodtes 1o el FSiusewas edipd J-methyipiperaane (£ ol e fixure

o ey e SR g b HRAG o' S8 Hofrs: Plid solvBft $RN24EBorMed 210
7- Chl or o-ihdertresilicéd ﬁmés&reahh[the&hﬁauempunﬁed tiiie@ngel CoRtmAD) was

[e; rlvagusgended I n E osphorus Oxy&gn(gl'lr%gﬂc@@é) an@fth’g\l-pu met h&%gt;lh‘gjef (()r130
4.5 h th
ol uene. JErEfoHE “*gf‘@%r %é’ﬁ*oio?vf%e?“ R ST AR e
1- metjyl ﬂh@&Wibaﬁaﬁxiq -thiéiv]2,356)[ Bliemzxazepine (330 mg).
melting point 146-148°C.
Example 140

AN
N OH

@h

2-Methylthieno[2,3-bj{1 5]benzoxazepm—4(5H)—one (1.2 g) was suspended
in phosphorus oxychloride (8 ml). N,N-Dimethylaniline (280 mg) was added and
15 the mixture was refluxed under heating for 3 hours. The solvent was completely
evaporated azeotropically with toluene under reduced pressure. To the residue
was added 1-+(2-hydroxyethyl)piperazine (15 ml) and the mixture was stirred at
140-150°C for 2 hours. The reaction mixture was purified by silica gel column
chromatography (chloroform:methanol=50:1, ethyl acetate). The obtained
20 compound was further recrystallized from ethyl acetate — hexane to give 4-[4-(2-
hydroxyeﬂ'lyl)plperamn 1-yl]-2-methylthieno[2,3- b][l S]benzoxazepine (210 mg).
melting point 87-89°C
Example 141
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was stirred under reflux with stirring for 2 hours. The sol vent was
evapor at ed under reduced pressure and the residue was purified by silica
gel colum chromat ography (chl orof orm net hanol =20: 1). The obtai ned
compound was converted to fumarate, which was recrystallized from et hyl
acetate - nethanol to 10 give 7-chloro-2-nethyl-4-(4- nethylpiperazin-

1-yl)thieno[ 2, 3-b 5] benzoxazepi te (250 ny | ti

227-228[ err]C. Exé{?%m ﬂiﬁ?nﬂg@?-blf%]%mzém pm-z‘(SPﬂE e B0y
8-thhoxy-2-nethy|th|eno[2 3-b][1, 5] bgnzoxazepi n4(5H) -one (530 ny) 15 was
suspended i n phosphorus oxychlorj@eN3 m). N, ND nethylaniline (120 npg)
was added and the m xture was sfirre§ under reflux with heating for 1.5
hours. The solvent was conpl etely._eyaporated azeotropically with toluene
under reduced pressyre, and Na fhe residue was added 1-nethyl pi perazine (9
m ). The m xture was™ g 2 reflux with heating for 2 hours. The
duced pressure and the residue was
purified by silica gel™se t ogr aphy (chl or of or m net hanol =50: 1).
The obt ai ned conpound mas co er fumarate, which was recrystallized
fromethyl acetat

8- met hoxy-SHSRER ir,_hp e 6@%&*&41 t I) Nhﬁ@ﬂ‘é?ejhﬁlanﬂme (130 mg) was
bl [1, 5] bengg Z@iaﬁ% Wkﬁs&ﬁ%&'ﬂﬁeﬁ%ﬂtﬁ%ﬁ%ﬁu@lﬁr 4Ffours. The

deconp03|t|on
solvent was completely evaporated azeotropically with toluene under reduced

5 pressure. To the residue was added 1-methylpiperazine (10 ml) and the mixture
was stirred under reflux with stirring for 2 hours. The solvent was evaporated
under reduced pressure and the residue was purified by silica gel column
chromatography (chloroform:methanol=20:1}. The obtained compound was

_ converted to fumarate, which was recxysta]lizéd from ethyl acetate — methanol to
10 give 7-chloro-2-methyl-4-(4-methylpiperazin- 1-yljthieno|2,3-b][ 1,5]benzoxazepine

fumarate (250 mg).
“melting point 227-228°C.
 Example 142 -
/
N

LX)
0o \
8-Methoxy-2-methylthieno|2,3-b][1,5]benzoxazepin-4(5H)-one (530 mg)

15 was suspended in phosphorus oxychloride (3 ml). N,N-Dimethylaniline (120 mg)
was added and the mixture was stirred under reflux with heating for 1.5 hours.
The solvent was completely evaporated azeotropically with toluene under reduced
pressure, and to the residue was added 1-methylpiperazine (9 ml). The mixture
was stirred under reflux with heating for 2 hours. The solvent was evaporated

20 under reduced pressure and the residue was purified by silica gel column

chromatography (chloroform:methanol=50:1). The obtained compound was
converted to fumarate, which was recrystallized from ethyl acetate — hexane —
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[err] 5 2, 6-Dinethylthieno[2,3-b][1, 5] benzoxazepi n-4(5H)-one (860
ng) was suspended in phosphorus oxychloride (5 m). N, NDinethylaniline
(190 ng) was added and the mi xture was stirred under reflux with heating
for 1.5 hours. The solvent was conpl etely evaporated azeotropically with
t ol uene under reduced pressure, and to the residue was added

1- met hyl pi perazine (14 m ). The m xture 10 was stirred under refluxwith

heating f efethahohttigise STinetlimiyRahethiyt-deidamethylpiperazinr 1-yhthicro[23-essur e
and the residue was purified by sjlica gel columm chromatography
(chl or of obiilRibenzazezepine fupraraie (33Q0M8ht ai ned conpound was recrystal lized

from hexane_.t.0. Qi Gyrfeblo ~4- td- et hyl pi perazin- 1-

yl)thi enoﬂdéﬁgﬁoﬁg%ge%g‘zﬁe##ﬁbé% ‘ng). 15 nelting point

114-117[ e'gxainpl&1a@pl € 144 [err]

2,3-Dinethylthieno[2,3-b][1, 5] benzyazepi n-4(5H)-one (1.4 g) was suspended

I n phosphorus oxychloride (14 N, N-Di net hyl aniline (340 ng) was added
and the m xture was stirred &fjde‘)rNreflux with heating for 2.5 hours. 20
The sol.vent was conpletely e Eyt ed azeotropically with tol uene under
reduced pressure, angq to Nes/due was added 1-net hyl pi perazine (20 m).
The m xture was sti#F8 % reflux with heating for 1 hour. The reaction
system was cool ed tenperature. Ethyl acetate was added, and
the m xture was wasy | . and saturated brine and dried over sodium

sul fate. The sol vent s ©@rapor gted under reduced pressure and the residue
was purified by silica gel col¥m chr omat ogr aphy (chl or of or m net hanol =9:

1) . Thep obt ai ned, @ a@ettsyithieno|2,3-b][1,5]benzoxazepin-4(SH)-one (860 mg) was
suspended in phosphorus oxychloride (5 ml). N,N-Dimethylaniline (190 mg) was
added and the mixture was stirred under reflux with heating for 1.5 hours. The
solvent was completely evaporated azeotropicaily with toluene under reduced
pressure, and to the residue was added 1-methylpiperazine (14 ml). The mixture

10 was stirred under reflux with heating for 1.5 hours. The solvent was evaporated
under reduced preséure and the residue was purified by silica gel column
chromatography (chloroform:methanol=50:1-20:1). The obtained compound was - -
recrystallized from hexane to give 2, 6-dimethyl-4-(4-methylpiperazin-1-
yljthieno|2,3-b][1,5]benzoxazepine (490 mg).

15 melting point 114-117°C.

Example 144

/
()
(o) S : |
2,3-Dimethylthieno[2,3-b][1,5]benzoxazepin-4(SH)-one (1.4 g) was
suspended in phosphorus oxychloride (14 ml). N,N-Dimethylaniline (340 mg)
was added and the mixture was stirred under reflux with heating for 2.5 hours.
20 The solvent was completely evaporated azeotropically with toluene under reduced

pressure, and to the residue was added 1-methylpiperazine (20 ml). The mixture
was stirred under reflux with heating for 1 hour. The reaction system was cooled
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5 was converted to fumarate, which was recrystallized fromethanol to give
2, 3- dinethyl-4-(4-nmet hyl pi perazin-1-yl)thieno[ 2, 3-b][1, 5] benzoxazepine 1/2
furmarate. [err] H NVR(400MHz, DMSO-d[err]) [err] 2.03(3H, s, CHerr]),
"2.21(3H, s, CHerr]), 2.26(3H, s, CHerr]), 2.35-3..80(8H, br, CHerr]), 6.6
1(1H, s, fumaric acid), 6.97-7.11(4H m ArH) 10 Exanple 145 [err] In the.
sane manner as in Exanple 125 and using 2, 9-

di et hyl mbrmm[ténﬁadvﬂlﬂ’ﬂﬂmmawmmz&dﬂdﬁ andi:h@huxphemasswashd:dmﬁ:de
N, N- di th | t hyl
9- di rrelt EEWa anl o aﬁgm’&zﬁ-‘m @dﬁcg%?f'ﬁ?@m §u§ai§j [ ThG]%\f%)?%&%pl ne is

Ui ng 6. SHPEPE éﬁ‘%ﬁeﬁi‘??‘% d RSyt g pEONE Wi B Sl et o1

phosphor mlmnmtﬁmmate (cHlorefobm:methansl=es1j. 1Thebbidiped eonponad
80h|or02rrethl-4( thlplperazm-
1-yl ) thhi ém@w 1to Jaighyeas recaystallized from ethanglite give72,363

ot hy! 1 RSSO E Rl R b s SRR 512 o1 e, v

di met hyl Q‘Qn-iarage and 1- met hyl pi per azi ne,
8-fl uoro- '

4 nmet hyl pi per azi n-
1-yl)thié HoNMBe/ ]M&M&Dﬂ&ﬁ&éﬁﬂﬁj 234 (3H, g 226(8H, s, CHj),
2.35-3.80(8H, br, CH,), 6.61(1H, s, fumaric acid), 6.97-7.11(4H, m, ArH)
10 Example 145

ja=

/
N

st
/
(0] S \

In the same manner as in Example 125 and using 2, 9-
dimethylthieno[2,3-bj[1,5]benzoxazepin-4(5H)-one, phosphorus oxychloride, N,N-
dimethylaniline and 1-methylpiperazine, 2, 9-dimethyl-4-(4-methylpiperazin-1-
yl)thieno[2,3-b][1,5]benzoxazepine is obtained.

15 Ezxample 146

/
N

N\)
: :N\
Cl 0O { \
S
In the same manner as in Example 125 and using 8-chloro-2-
methylthieno[2,3-b][1,5]benzoxazepin—4(5H)—one, phosphorus oxychloride, N,N-
dimethylanﬂine and 1-methylpiperazine, 8-chloro-2-methyl-4-(4-methylpiperazin-

1-yljthieno[2,3-b][1,5]benzoxazepine is obtained.
20 Example 147
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-[err] I'n the same manner as in Exanple 125 and using 2-net hyl - 8-
nitrothieno[ 2, 3-b][1, 5] benzoxazepi n- 4(5H) - one, phosphorus oxychloride, N N
di met hyl ani li ne and 1-nethyl pi perazi ne, 2-methyl -4-(4-nethyl pi perazin-
"1-yl)-8- nitrothieno[2,3-b][1, 5] benzoxazepi ne is obtai ned. 10 Exanpl e 149
[err] In the same manner as in Exanple 125 and using 2-nethyl-7- -
nitrothieno[ 2, 3-b][1, 5] benzoxazepi n-4(5H) - one, phosphorus oxychloride, N N
di mret hyl ani li ne and 1- et hyl pi pe ihe, 2-nethyl-4-(4-nmethyl pi perazin-
1-yl)-7- nitrothieno[2,3-b][1, ¥ bengoxazepine is obtained. 15 Exanple 150
164 [err] A solution of

N- ( 2- hydr oxy- 3- nethoxypheny ) -

\ Nhr6ro- 5- net hyl - 3- t hi ophenecar boxani de
(2.30 g) and sodi um ng ;

549 nmg) in N, N dinmethylformam de (12 m)
was stirred under ref eating for 19 hours. The reaction system was
cooled to roomte : e reaction mxture 5 was poured into
water (50 m ). Thd m xtUre @S f(al i zed with hydrochloric acid,
extracted twice with chl oroform%nd washed with water. The organic |ayer

was dried over IfqHe ahfeinaainer a8dn HempleVIs an@ aisty@8dhared-under reduced

pressure. The residue was purified by silica gel colum chromatography

(el ution rg@ﬂwétmenﬂz&ab][bﬁ (3H)}pnecplgesphorus oxychloride, N,N-
2 e Y | e R S0 Sy ipebldire ﬁﬁﬂ%&é%%mﬁ%ﬁﬁn&ﬂslpﬁ&a%n&)
1-yl)thieno]2,3-b][1 S]benzoxazepme is obtained.
5 Example 148

In the same manner as in Example 125 and using 2-methyl-8-
nitrothieno[2,3-b][1,5]benzoxazepin—4(5H)—one, phosphorus oxychloride, N,N-
dimethylaniline and 1-methylpiperazine, 2-methyl-4-(4-methylpiperazin-1-yl)-8-
nitrothieno[2,3-b][1,5]benzoxazepine is obtained.

10 Example 149

/
N

N \)
/ \
O~
S
In the same manner as in Example 125 and using 2-methyl-7-
nitrothieno|2,3-bj[1,5]benzoxazepin-4(5H)-one, phosphorus oxychloride, N,N-
dimethylaniline and 1-methylpiperazine, 2-methyl-4-(4-methy1p1peraz1n 1-yl)-7-

nitrothieno[2,3-b][1,5]benzoxazepine is obtained.
15 Example 150
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[err] H NVMR(400MHz, DVSO-d6) 6 2.31(3H, s, CHerr]), 3.81(3H, s, CHerr]),
6. 71(1H,s,H of thiophene ring), 6.72(1H, d, J=8.3Hz, ArH), 6.86(1H, d,
J=8.3Hz, ArH), 7. 10(1H, dd, J=8.3, 8.3Hz), 10.09(1H, br.s, NH). 15 MS:nle
261. Exanple 151 [err]

2- Met hyl - 9- met hoxyt hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n-4(5H) -one (1.58 g) was
suspended i n phosphorus oxychborl de (13 nl). NN-Di nethylaniline (330 ng)
was added and the mxturH g-stirred under reflux with heating for 2

hours. 20 The sol ve N
under reduced pr€s Bl To t\e_residue was added 1-nethyl pi perazine (20 m)
and the m xture wh & reflux with heating for 3 hours. The
reacti on system we 24 .t o roomtenperature and the sol vent was
evapor at ed under re|uced(%resw¢ e. CHg t he resi due was added chl or of or m and
the m xture was mas@&&imnth wat er and saturated brine and dried over sodi um

| fat Th I X d
\?v;s Su(ralfleg ts); Si |ca geﬁ‘g@ ﬁﬁ%’chroﬁqé@gﬂa@%}mﬁ?&&%%‘m&ﬂg—reSI '

(chl or of or thiophérevalrbdtiinide (BMgvand soditiny méthoxide (549 mg) in N,N-
met hoxy- 4- ( 4- net ]yl pi pera2| n-1- yI)th| eno[2 3- b [1,5 benzoxazep| ne (1.90 g)
as a l.iqui rHde (3 qu)wa§§ o7 19dpuRsr e -

o seoLved the F@%‘?&% %@‘@'@‘”%9%&5}% F%@@Jgﬁﬁeﬁ%e@%@@% PR

2- met hy - Swas tpotxyd niiﬁ water (50 ml). The mixture was neutrahzed with hydrochloric
4- (4- et hyl p| perazin-1-yl)thieno]2,3-b][1, 5] benzoxazepi ne fumarate (240
rghdo pRAWAghRSOWEER,

my). nel t i Agjdpextracted dwiee with,ghiprofarm waies0- e prganic aser
2. 28(3H, - SeuaGidefeld dvler soditith it hhE the solven?%ad e¥8bBRited under reduced

pressure. The residue was purified by silica gel column chromatography (elution
solvent hexane:ethyl acetate=1:1) to give 2-methyl-9-methoxythieno[2,3-

10 bj[1,5]benzoxazepin-4(5H)-one (1.87 g).
melting point 160-164°C.
'H-NMR(400MHz, DMSO-d¢) 6 2.31(3H, s, CH,), 3.81(3H, s, CHa), 6.71(1H, s, H of
thiophene ring), 6. 72(1H d, J=8.3Hz, ArH), 6.86(1H, d, J=8. 3Hz, ArH), 7. 10(1H dd,
J=8.3, 8.3Hz, 10. 09(1H br.s, NH).

15 MS:m/e 261.

Example 151
/CHS
N
N\)
0™ Ng” “CH
OCH,

2-Methyl-9-methoxythieno[2,3-b][1,5]benzoxazepin-4(SH)-one (1.58 g
was suspended in phosphorus oxychloride (13 ml). N,N-Dimethylaniline (330
mg) was added and the mixture was stirred under reflux with heating for 2 hours.
20 The solvent was completely evaporated azeotropically with toluene under reduced
pressure. To the residue was added 1-methylpiperazine (20 mlj and the mixture
was stirred under reflux with heating for 3 hours. The reaction system was
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~br.s, CHerr] X4), 3.78(3H, s, CHerr]), 6.51(1H s, H of thiophene ring),
6.58(1H,d, J=7.8Hz, ArH), 6.60(2H, s, fumaric acid), 6.74(1H, d, J=8. 3Hz,
ArH), 6.98(1H dd, 15 J=7.8Hz, 8.3Hz, ArH). MS:nmle 343. Anal. Calcd. for
"Cerr]Herr]Nerr]O[err]S[err]Clerr]H err]O[err]4[err]0.2Herr] O C, 57.06;
H 5.53; N, 9.07% Found: C, 57.06;H, 5.51;N, 9.08% Exanple 152 [err] 20
2- Met hyl t hi eno[ 2, 3-b] [ 1, 5] benzoxazepi ne-4-one (370 ng) was dissolved in
phosphor esoledytolrbom téenjiétaduxy) ared thé\sdivetitnwas gvaporatetcunder regjuceds added.
The m xture was stirred u der r th heati for ,40 m nutes
phosphor PECSHFENI pithe regidu a.c{cﬁadﬁ! eBiFYET qudﬁ
t ol uene edr and
RS et "c&déi‘ftﬁg%%fﬁ"v bfine E?.t%hdﬁéqsa Ve o SRt dh@ shREHERES

the m xture was was ce w aqueous so

hydr ogenesaporated under reducedressugemd theyesidue svadrpadficl/ by siliedigein sul fate
and the sol vent was evapor ated under reduced pressure, The resjdue was

di. sso@e&ommm@ma tographyi(ohlergfogmamethanals 1 R 1) t QSWC 2-metheO8- net hyl -

§. sopr ot SioRy P Tl erbat ThARe b S i SoPRoRRehne 11 eﬂ%&awth
h$g£ l)(r:]gl gjrallhé% BEIZ%%@))—::?M dln?lsosgropyl et %%%11@:1%&%2 M%?&%ﬁd and 12.

5 hour s methanol d the sglventiwas gpapgrated vn erre:tuegdemzswm odleor i de

(240 ny) e . B Was
Stirrod Chint R atnB Wi bl BPR B e 2o bR Bt
t enpermt uy-@1- %rlp?eaﬁhwniyl)mnsqutasempmuaﬁﬂaﬁtem fng).The
resi due was dilu

melting point 239-241°C.

'H-NMR(400MHz, DMSO-d,) 6 2.28(3H, s, CHj), 2.33(3H, s, CHj), 2.50-4.50(8H,

br.s, CH, X 4), 3.78(3H, s, CH,), 6.51(1H, s, H of thiophene ring), 6.58(1H, d,

J=7.8Hz, ArH), 6.60(2H, s, fumaric acid), 6.74(1H, d, J=8.3Hz, ArH), 6.98(1H, dd,

15 J=7.8Hz, 8.3Hz, ArH).

MS:m/e 343.

Anal. Calcd. for C,gH,;N;0,S-C,H,0,+0.2H,0: C, 57.06; H, 5.53; N, 9.07%.

Found:C, 57.06;H, 5.51;N, 9.08%.

Example 152

_CHg

N
-
N=
[ I . / \ n.

20 2-Methylthieno[2,3- b][l S]benzoxazepine-4-one (370 mg) was dissolved in
phosphorus oxychloride (7.3 g) and N,N-dimethylaniline (73 mg) was added. The
mixture was stirred under reflux with heating for 40 minutes. The phosphorus
oxychloride was completely evaporated azeotropically with toluene under reduced
pressure. The residue was dissolved in toluene and the mixture was washed

25 twice with saturated aqueous sodium hydrogencai'bonate solution. The organic
layer was dried over sodium sulfate and the solvent was evaporated under reduced

pressure. The residue was dissolved in acetonitrile (10 ml) and thereto were
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ethyl acetate and washed three tinmes with water. The organic |ayer was
dried 10 over sodiumsulfate and the sol vent was evaporated under reduced
pressure. The residue was purified by silica gel colum chromatography, and
t he obt ai ned conpound was recrystallized fromdiisopropyl ether to give
2- met hyl - 4- ( 8- et hyl - '

3, 8- dlazablcyclo[3 2. 1] oct an- thleno[ L [ 1, 5] benzoxazepi ne (300 ny).
nel ti ng padded 9’1:63‘@8@3]3!33' a&21] 1I‘Q|K)R(?4 azistel (240 1ng) pad |

4 00 2H @e@&%&&?ﬁi@% a3, She el el ey
ter t- but Ofiedeing {6584 SEhows S-NRENISSISITBUiRzhioRIbER eldoenee 235 ) and the

m xture was refluxed under heating. Thereto was added dropw se 20 ethyl

2- ( 2- ani nbadrochietide (ﬂ‘&n}g)nndghmp@ﬂm&ﬁm(émlmg) ryi;mja@@fzd end i2h 1, 2-

U R e L LR B L P T

1 hour. Abherdilseprémibisidrathefd 70N gl ﬁéﬁéa@dbdthﬁldﬁﬁﬁir@ﬂvﬁﬁﬁﬁé&%
allowed to cool o roomtenperature and poured into 0.5N hydrochloric acid.

The ni xed hpwrsscThe reactinassystem avasall@wv tmbemmhrmmacmpu*amrarmnd/\ﬁmwed
w th water _and, dried over nesi umsul fate. Th solut on was,.f il d and
the sol veSPVGAL W@x?aeffaPa’EaéeHEﬁH@FrF@ WS ur ) %W@Pﬁ‘iﬂl"ﬁ?‘i} ude
crystal s wei J6eER8dnd W d‘ﬂireé%&ﬁ@éﬁ:ﬁﬁgaﬁ'r' S’Pﬁée v%a%&ﬁé’&

6H-[| ] benzot™hi eno[ 2, 3- b][ 1, 5] benzodi azepi n-12( 11H) - one ( 167
[ er r ] HONVeyeDsSodinm @Iﬂﬁit[eeand jhq solvéntiva$ ew?apnreﬁd under reduced pressure

736 T G L SHAN O T8 SHE) e T RO it SRtk 5 ot
compound was recrystallized from diisopropyl ether to give 2-methyl-4-(8-methyl-
3,8-diazabicyclo[3.2. 1Joctan-3-yl)thieno[2,3-b][1,5]benzoxazepine (300 mg).
melting point:156-159°C.

15 'H-NMR(400MHz, CDCl;) 6 1.80(2H, m), 2.01(2H, m), 2.33(3H, s), 2.35(3H, s),
3.17(4H, m), 4.00(2H, m), 6.29(1H, s), 6.95-7.08(4H, m).
Example 153

o

II;II .

2 \S >

-

Potassium tert-butoxide (718 mg) was suspended in 1,2-dimethoxyethane

(35 ml) and the mixture was refluxed under heating. Thereto was added dropwise

20 ethyl 2-(2-aminoanilino)benzo[bjthiophene-3-carboxylate (1.0 g) dissolved in 1,2-
dimethoxyethane (35 ml) over 15 minutes. After 30 minutes, potassium tert-
butoxide (359 mg) was added and the mixture was refluxed under heating for 1
hour. After the completion of the_ reaction, the reaction mixture was allowed to
cool to room temperature and poured into 0.5N hydrochloric acid. The mixed

25 solution was extracted 3 times with chloroform, and washed with water and dried
or;er magnesium sulfate. The solution was filtered and the solvent was
evaporated under reduced pressure. The precipitated crude crystals were

washed with ethyl acetate and diisopropy! ether to give 6H-[1]benzothieno|2,3-
b][1,5]benzodiazepin-12(11H)-one (300 mg).
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Exanple 154 [err] In the same manner as in Exanple 153 and using potassium
tert- 5 butoxide and et hyl

2- (2- ami noani | i no) - 5- f | uor obenzo[ b] t hi ophene- 3- car boxyl at e,

8-fl uoro-6H-[ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n-12( 11H) - one was

obt ai ned. nelting point:249-250[err] C. M5 nf e=284. [err]l—l—NIVR(Z?OVI—lz
CDCl[err]) 6 11.54(1H, brs), 7.97-8.00(1H m, 7.88-7.92(1H,

7. 73( 1H, 31 NMRSOOMIE, BDOY,) 6 7. IOT71(BH] ), 3&79@4(2H0m)1FL5i)(iHFdrnul ation

the T or mua88f4; € SehEHomaRrgplkHe dRE St 7 PB4 27 Eal B M IRE Pncdlar O (s

ng) and 1 g)igaropyl cellulose (3 ng) in a kneader. The kneaded product

i s passed rdugh a 200-nmesh _sieve, dried at 50[err] C and passes through a
24-mesh sieve. The product i adgi xed with talc (3ng) and nmagnesi um
stearate (1 ng) and tabl o g ng 200 ng are obtained using a pounder
havi ng a dianeter of 9 fhe ob\ai ngd TApl ets can be sugar coated or film
coated as necessary. 2f) ' e 1. Effects agai nst MK-80

1-i nduced neur ot oxi Ci e Sh jout 9-12 weeks old) were orally
adm nistered with e inventi o) unds or vehicle (0.5%

hydr oxypr opyl net hyl cel | ul ose, One hour later, they were

m / Rg) .
subcut aneousl y éﬂrﬂ'lelsarrmmAm\lerlasw-Eﬂmple E&@mdgxsmgpomsmgmd. ssol ved

were arfbsURAE rﬁwﬁ,zr@“rs aw@m@“ﬁﬂa&sﬁ%&%ﬂ%@ﬁﬁgﬁ% Quobiald o
fol | oved %/ SfJ-B (}aﬁzgﬁeﬂlg (25 A[{ll%]béﬁzédi%mflﬁﬂmbﬁt%waﬁlﬂbténﬁcﬁl ns

wer e rem)ve qui c and postfixed in the sane formalin
sol uti on. ﬂblt:ﬂgrpomls%@%ﬂ?@bedded in paraffin and cut into coronal

secti ons ]ﬁg m/e-284
- 'H.NMR(270MHz, CDCly) 6 11.54(1H, brs), 7.97-8.00(1H, m), 7.88-7.92(1H, m),
10 7.73(1H, 8), 7.36-7.47(3H, m), 7.10-7.18(1H, m), 6.96-7.04(1H, m).

Formulation Example 1
Of the compounds of the present invention, a compound (S0 mg) of the
formula (J) is thoroughly kneaded with lactose (98 mg), corn starch (45 mg) and
15 hydroxypropylcellulose (3 mg) in a kneader. The kneaded product is passed
through a 200-mesh sieve, dried at 50°C and passes through a 24-mesh sieve.
The product is admixed with talc (3 mg) and magnesium stearate (1 mg) and
tablets weighing 200 mg are obtained using a pounder having a diameter of 9 mm.
The obtained tablets can be sugar coated or film coated as necessary.
20
Experimental Example 1: Effects against MK-801-induced neurotoxicity
Female SD rats (about 9-12 weeks old) were orally administered with the
inventive compounds or vehicle (0.5% hydroxypropylmethylcellulose, 2 ml/kg).
One hour later, they were subcutaneously administered with MK-801 (0.5 mg/kg,
25 1 ml/kg) dissolved in distilled water. Four hours after the MK-801 administration,
the rats were anesthetized with pentobarbital and deblooded with saline, which
was followed by perfusion/fixing of brain with formalin solution. Their brains
were removed quickly after decapitation, and postfixed in the same formalin

solution. The brains were embedded in paraffin and cut into coronal sections
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t hrough posterior cingulate cortex. The brain sections were stained with
hemat oxyl i nfeosin (HE). The nunber of vacuolized cells was counted by |ight
m croscopy and cal culated in % of the vehicle-treated group. The inhibitory
‘actions against the MK-80 1-induced neurotoxicity are to be 5 determ ned by
the potentials to prevent the nerve cell vacuolar reaction by the

adm ni stration of MK-801, which is expressed as % of the vehicle-treated
group. Ashrouglspostenpr cingulatetcortex. wabeibrdinsecsignstveeretstainedwpitands of t he

nour ot oxerRStay S/ i BR, o Aecmbel P RRATaR el s ot BV o

neur ot oXirhickysctpy i cdlbaRitdd B9 Of tHe velldE dredtedgroymnt al Exanpl e 2:

| nhi bitory acti agai nst net hanphet am ne-i nduced "hyperactivity G oups of
15 mal e ddY ni Ghe(inhitsitory actione against dhe MK-801sindlucet ;meunetoxicitysadeyto be

adm nisteyed wth.the test gonpounds. e hour |later, nethanphetamg ne 15
" 15 naleserined o e Rotenala R JISTELTt e HRTHF Go L atHolAt teRbom ot o

i mredi atq(%.nﬂj ' > h S bR i s ﬁﬁ'b L 26 ¢ ) cm
each fitted wt a%gfylggb?h%’r a-rleéd eagrﬁs\e.(IS n?%?f%gﬁe(i}%e(gétt%&e I'nfr'a-red
beans werAs aoesuledf theaesy ittRaginmdipatedatiat thocomhfoundd 6f theforfriuda () bEthe
initiation of obseryation, and _ were used as, an i ndex of

met hanphdEgReHaNVeRieR SURPHRSsae the MK-8Hmnduced nguretoxieity, stherpin Q%

corrpou_nd%ﬁceﬁ 66 h 4 bﬁ# g,@% ﬂg#t of the

test, it was ?é]n |c°a§ eéat a {ge g%?rp‘%ﬁﬁﬁéwggu@e c}?rru ans i; 5‘? |%O

i nveni0 ommgykgr essed net hanphet am ne-i nduced hyperactivity, wherein 50%

effective anmount to_suppress net hanphet am ne-induced hyperacti vi 'hyeg/as not
» R A c

mor e { harkRRsTiasatsl Exmmple Adniiaiany acionAsaing: meflaraphH@reme nd
discrim r}%egﬂcﬁ\ﬁﬁrt
Groups of 15 male ddY mice (20-30 g, 4 weeks old) were used. They were
| orally administered with the test compounds. One hour later, methamphetamine
15 in saline at 1 mg/kg was subcutaneously administered and the mice were
immediately placed in the test box (inside size: 25X 15X 14 (height) cm) each fitted
with a pair of infra-red beams. Interruptions of the infra-red beams were counted
over a 30 min period, from 10 to 40 min after the initiation of observation, and
were used as an index of methamphetamine-induced hyperactivity. EDs, values
20 of the test compounds to suppress the hyperactivity were calculated. Asaresult .
of the test, it was indicated that the compounds of the formula (I) of this invention
suppressed methamphetamine-induced hyperactivity, wherein 50% effective
amount to suppress methamphetamine-induced hyperactivity was not more than
10 mg/kg.
25 Experimental Example 3: Clozapine-cued discrimination test
Following reduction, by limiting the diet, to 80% of the body weight under
free access to diet, the rats were placed in a Skinner box equipped with two levers.
Therein, they ~virere trained to consecutively press 10 times either the right or left
lever for feed pellet reward reinforcement. Subsequently, they were injected
30 intraperitoneally with clozapine or saline in a random-alternation sequence once
(one session) each day, wherein the drug or saline administration was not given for
more than 3 consecutive days. When clozapine was administered at 5 mg/kg,
one of the levers was paired with the reward and when saline was administered,
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-Foll owi ng reduction, by limting the diet, to 80% of the body wei ght under
free access to diet, the rats were placed in a Skinner box equi pped with
two | evers. Therein, they were trained to consecutively press 10 tines
‘either the right or left lever for feed pellet reward reinforcenent.
Subsequently, they were injected 30 intraperitoneally with clozapine or
saline in a randomal ternati on sequence once (one session) each day,

wher ei n tthe offnerjever was paired avithnthy resardpwhssebpthegtaie were mader o adegaire3
consecutiye days... \Wen...cl ozgpi was adm ni st.ered at .5 ng/ kg..ong of the
Cever s wilSHRIANGR ShLERc SEm TN oL i< fisciiminalifn SRL e 160
t he ot her, R e%ﬂ?t!‘irfv@ i ﬁ"%dﬁini@f&é& e%‘jﬁfzﬁ' de to
acquire disc (?jrrﬁlql\gfl on lg.bl Ity. nk?tﬁgf t he acqui si ??ggﬁgrf'rﬁﬁ% i scPiBﬁi nation
ability, aganstaigmapine.ofAs aeenilteftite fest;dhwas insieaterbithiatithe eomboumdswoff i r m
gener gl i zation agajnst. clozapine. As result of the test, iit was indicated
that the tRefIBBRES(IT thls Rentin generalived fo it Slorapioiedissimination i zed t o

the cl ozagiRgnsd. scrimnation stinulus. Experinental Exanple 4: M-80 1-cued

di scrimnation test Followi ng reduction, by limting the diet, to 80% of
t he body Esgpegithental Bxarinpheed:-NME280 14ionedi discrimheatici tester e placed in a

SkKi b ' i th llevers, 10 Th in, th ai ned

consocut i vel y. HRwing redusiony oy iapiinghe et 108076 of thesbdy PelEamslaRe | o
cut i . £BE0ep! 0 _

W th Wi GO SeeSTR Hier WORSH GRES Biopd Yo EnhAE BER Ruldbe i thOlER )

each 1y, Thidreits;ithey Wereltrathed tosadriseeutively Préds 20 itinesy\eisherothedtighetorl1eft nor e
than 3 cqonsecutive days. Wien MK-801 was administered _at 0.1 ng/k 15 one
of the |é9\éqr§0m§dmﬁll¥ recanenty  Awpsgaaenty, thex wers injested st ered,

the ot heryn}eyetitRh itk MEIdd) oSt R & rarlitiih&ilerhBfioh Yedudfite o8BS 1O

acquire , :
{one session) each day, wherein the drug or saline administration was not given for

more than 3 consecutive days. When MK-801 was administered at 0.1 mg/kg,
15 one of the levers was paired with the reward and when saline was administered,
the other lever was paired with the reward, whereby the rats were made to acquire

discrimination ability. After the acquisition of the discrimination ability, the
compound of the present invention was administered to confirm antagonism
against MK-801 discrimination. As a result of the test, it was indicated that the
20 compounds of the formula (I) of this invention had antagonistic activity against the
effect of MK-801 diédirtﬁnation stimulus.
Experimental Example 5: Anti-apomorphine action
Groups of 15 male ddY mice (20-30 g, 4 weeks old) were used. They were
orally administered with the compounds of the present invention. One hour later,
25 an aqueous solution of apomorphine in ascorbic acid at 0.5 mg/kg was
subcutaneously administered and the mice were immediately placed in the test
box (inner size: 25 X 15X 14 (height) cm) each fitted with a pair of infra-red beams.
Interruptions of the infra-red beams immediately after the initiation of observation
to 30 min later were used as an index of apomorphine-induced hyperactivity. The
30 compounds of the formula (I) of this invention suppressed apomorphine-induced
hyperactivity, wherein 50% effective amount to suppress apomorphine-induced .
hyperactivity was not more than 10 mg/kg. |
Experimental Example 6: Conditioned avoidance response inhibitory action
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-discrimnation ability. After the acquisition of the discrimnation _
ability, the conpound of the present invention was adm nistered to confirm
ant agoni sm agai nst MK-801 discrimnation. As a result of the test, it was
‘indicated that the 20 conpounds of the fornmula (1) of this invention had
antagoni stic activity against the effect of MK-801 discrimnation stinulus.

Experinental Exanple 5: ‘Anti-aponorphine actjon oups,of 15 |l e ddY m ce
(20-30 g, 4 we U{Iasarv@ﬁ%tiﬁé’gﬂm%é?-f%ﬂ?e 814?9”%&1%591&@ &St Rox he
conpound | i r : J ution
of aporpishi 30X AF AN chl St it 5 Biic IdceBl 21 cfin A3 B Uk 2

adm ni st eneticdlodr thd givere Swecendsofsburic stinnilas ¢eonditibe sdstulbsparid nner

size: 25 X 15 X 14 (height)_ cm_ each fitted with a pair of jnfra-red beans.
| nt er r uptierhd0secends pheleg shecliAG AROY: e mAlathereby farcing hiem ton of

Pyper oot 1oRyS i cBiilc ek tiFatnBielthe BUlE oping TR AN BieG "<
suppr ess @hchneesiopioiisted of ¢0 seijnencsy ofthecondittiraid sthBlhes 486 lelecgri@nmount
to suppress aponorphi ne-i nduced hyperactivity was not nore than 10 ng/kg.

Exper i meshark gk 2ripin intervalsdi Therats (10 pet growp)reapeblesef stablytshowingadt i on

170 | e, A ats 50- 400 14- 25 weeks ol d r laced in the
Lost box st 3% Bh.h8 sVpicrics esudsewE st 17 the Sty tpdiliGied"s' Oy 1
i ts cent ekoiafice reshdiisetinRibitd?9 acEf HY thetdmpEmad 6 tHy Pﬁ%@ﬁﬁiirﬁkhﬁb us
(conditioned stimulus) and then 10 seconds of el ectrical shock (AC 400V,

Oi anm , Tbﬁenadfdm@w‘gd?rﬁmmpo%se ?fgl,rﬁ,ts)a@déaﬂﬁmure a;éleeadxmn@ntat?n ?fylo
clinbin e pol e duri e soun i mul ug., EFac egsi.pn.consi.sted o
<equoncethE FoRRebipliar B hiseBPigrRoh T SptebRifkd WRB.BE P tiRE B 1©
i nt er val $0% effedtiieSarhdlnPes irfHibi RbnafivHedaWidSi@liespshaybi ¢het

compounds of the present invention in each time was determined. As a result of

the test, 50% effective amount to inhibit the conditioned avoidance response by
15 the compounds of the formula () of this invention was not more than 20 mg/kg.
Experimental Example 7: Catalepsy induction
Groups of 8 male ddY mice (20-30 g, 4 weeks old) were used for the test.
They were administered-with the test compounds and the time \during which the
mice could keep putting their forelimbs over a bar fixed horizontally at 4 cm height
20 with a body posture at an angle of 45° (catalepsy time) was measured up to 30 sec
maximum at 1, 3, 5 and 7 hours after the administration. The strength of the
catalepsy induction by the test compounds was determined by totalling the time at
the four determination points at each dose (sum value) and regressively
determining the dose that made the average time 10 sec, based on which ED ¢
25 values were calculated. As a result of the test, the ED, o value of the compounds
of the formula (I) of this invention was not less than 100 mg/kg.
Experimental Example 8: Analysis of intermediate in oxidation by horseradish
peroxidase |
A solution (10 uL) of 16 mM inventive compounds in dimethyl sulfoxide, a
30 solution (100 pL) of 5 mM diethylenetriaminepentaacetic acid in phosphate buffer
(50 mM, pH 7.4), a solution (100 uL) of 100 mM glutathione in phosphate buffer
(50 mM, pH 7.4), 50 mM phosphate buffer (750 uL) and 5,5-dimethyl-1-pyroline
N-oxide (1.1 uL) were mixed, and a solution (50 uL) of 0.5 mg/mL horseradish
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.l east 80% on the avoi dance response were used for the study of conditioned
avoi dance response inhibitory action by the conpound of the present

i nvention. 10 The conditioned avoi dance response at 1, 3, 5 and 24 hours
“after adm nistration of the conmpounds of the present invention was
determned with the |apse of tine and 50% effective anount to inhibit
condi ti oned avoi dance response by the conpounds of the present invention in
each ti mperexidalet mphmuphatébuﬁ'er éSOJmMpth'hé) wastaddedo é‘héenbdtum wasunt to

i nhi bit the con | dance onse by .15 the t he
fornmula e& 3%092& O%W% ?ﬁﬁoél rg H&Ea ?‘-‘l nt al
Exanpl e g g%og,?sy rb?llé% eks
ol d) Were use ﬁb esmpillhﬁgmere a m ni ste re Bh? Sé’ﬁglffebggl%%munds
and the ftof nlmsdnvmupmﬁidcnoﬁmdmeetaqonlxddicaemtpnhbdme doeing dxddationby over

a bar fixed hor| zont allt; at 4 cmheight 20 with a body posture at an angle
of 45? - measured up to 30 sec maximumat 1, 3, 5 and 7

Pﬁzrfe‘;‘?%n{x@%@?{%ﬁa&v@ apSfitiontf Eps ARttt e dinIetia Sipkesi thibd o7 DY
det er m nahé eBripiuMds cfithe detindRsE di&heﬂpreéem)mmdrﬁ%@ﬁ@um tiget er m ni ng

the dose that nade the average t| me 10 sec, based on which EDerr] 25
val ues wseEIRANS ofithe forsulas (EA) and §B),shewedanti-rpethamphataming AGHVIEY, ¢ he

e A A S e R 1 0

hor s eygadisupppession BAMK-803 Ahduiced nelifotiofiditly) af éﬁ{'dfMKIBOI/e conpounds
in dlnethél squOX|de a 30 solution (100 [err] of

diethyl e atigpeand generalization of elogapingidisaing ‘,amnmStrmmpalssua:h a

T o i B OSSR g,

N- oxi de (they chese lebs sithy ettt ex@Bflyrintidal sytem SH 8¢ EdtalerRy 1ﬁd§cﬁi§hi n
hor seradi sh 171

Furthermore, it was demonstrated that the compounds of the formula (I) of this

15 invention did not produce reaction intermediate corresponding to cation radical
intermediate, which is possibly involved in agranulocytdsis induced by clozapine,
when the reaction intermediate thereof was analyzed using the oxidation by
horéeradish peroxidase analyzed by ESR spectroscopy as a model reaction of the
metabolism of the inventive compounds.

20 The compounds of the formula () of the present invention, particularly, the
compounds of the formulas (IA) and (IB), are effective for both the positive
symptoms and negative symptoms of schizophrenia, are associated with less side
effects such as extrapyramidal motor disorder and the like, are less associated
with serious side effects such as agranulocytosis, and are useful as novel

25 antipsychotic agents. These compounds are also useful as therapeutic agents for
Alzheimer's disease and manic-depressive illness.

In addition, the compounds of the formulas (IIA) and (1IB) are useful as
important synthetic intermediates of the compounds of the formulas (IA) and (IB),
respectively.

30

This application is based on application Nos. 236700/1997,
27777171997 and 165725/1998 filed in Japan, the contents of which are
incorporated hereinto by reference.
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per oxi dase i n phosphate buffer (50 mMM pH 7.4) was added. The m xture was

i ncubated at 25[err]C for 4.5 nmin. The reaction mixture was-subj.ected to
ESR spectroscopy. As a result, it was indicated that the c of the
formula (1) of this invention did not produce cation radi cﬁmmﬂﬁfmmmﬁm
during oxidation by 5 horseradi sh peroxi dase. Fromthe above- L i
Experinental Exanples, it is suggested that the conpounds of the formula
(1) of thavHATISCLAIMEDISONn, particularly, the conpounds of the fornulas
(I'A) and (IB), showed anti-nmethanphetani ne activity, anti-aponorphine
activity, %uﬁbﬂ@%@ﬂﬁﬁdﬁhmmhﬁwq@%ﬁﬁ@uﬁﬂéfﬂ&hﬁﬁnﬁég nse, 10 suppression of
MK- 801-1 nduced neur ot oxi city,p&ntagoni smof MK-801 discrimnation and
general i zation of cIozaphne I'scrimination in test animals such as nouse
and rats, and are usef as-\anti ps Potics. It is also suggested that they
cause | ess side ef ram dal system such as catal epsy

I nduction. Further It ddnonstrated that #He conpounds of the
formula (1) of this™ ' [ Ld_not produce reaction internediate
corresponding to cation Padi ¢ 571 nt erRBdi ate, which is possi bly involved in
agranul ocytosi s i nduced by cl ozapi ne, when the reaction internedi ate

t her eof md@hQW§Fyzed usi ng the oxidation by horseradi sh peroxi dase anal yzed

by ESR sp y as a ' t @g i nventive
corrpounds.q%éﬂaq%) The éc%qrr%gungs %llf&ltﬁﬁie)éqtoér}ﬁiui a §I %? Fﬁ%’ pr 1éent

i nventi®n, particularly, ¢yvoatkyipacylgalkehyl, heylf heterbanyl,(drajkyd alkoky) , are

effective for both the pasitive tons and negatlve synpt.o of

schi zophrenia, are associm’wlf&ﬂplaéglém@ﬁﬁg I@Pﬁ@@hﬂ%ﬂ%ﬁ’%ﬁxt rapyr am dal
not or disorder and the |i 'ﬁﬂqﬁéﬁliﬂ aaﬁ&gq'@hg fog{g{g&ﬁ,! | agé}ects
such as agranul ocytosi s, (gln are use lf as mnov ﬁagg nt ﬁ%@@#@a éhts.
These conpounds are al so halefen, alkyl Hadidepmunitmn, ag &a and ®b il conjunetion

di sease and nani c-depressive Jll ness. ) . . .
may form a benzene ring or cyclohexene ring optionally having

10 substituents R}, R? wherein R}, R? are the same or different
and each is hydrogen, alkyl, alkoxy, hydroxyl or halogen;
X is NH, O, S, SO, SO, or N-R* wherein R* is alkyl,
provided that when X is NH, Ra and Rb in conjunction form a
benzene ring optionally having substituents R*, R?, and when
15 X is S, SO or SO,, Ra and Rb in conjunction form a benzene
ring or cyclohexene ring optionally having substituents R!, R?%;
ring A is a benzene ring having 1 to 4 the same or different
substituents thereon selected from the group consisting of
| alkyl, cycloalkyl, alkoxy, alkoxyalkyl, halogen, alkyl halide,
20 nitro, amino, monoalkylamino, dialkylamino, acylamino,
hydroxyl and cyano or a benzene ring without a substituent;
and .
R® is a group of the formula (1), formula (2}, formula (3), formula
(26), formula (27), formula (28), formula (29) or formula (30)
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In addition, the conpounds of the fornulas (LIA). and (IIB) -are useful as

I nportant synthetic internediates of the co Ias (IA) and
(IB), respectively. 30 This application is b ﬂ mlé n
236700/ 1997, 277771/ 1997 and 165725/ 1998 frI B e*contents of

whi ch are incorporated hereinto by reference. 172 [err] wherein Ra and
Rb are the sane or different and each is hydrogen, alkyl, 5

cycl oal kylg5s acyl a\ kenyl, @ryl het/er oany!l , aral kyl, al hydr oxyal kyl ,
am noal kyl, /nafl?i\q I kyI_dNaI kyl arfr-nogdskyl , al kqx 59

acyl oxyal kyI NacyMa | kyl', hal oggn, al Kyl hali de_or . N—R and Ro
I n conj unctro may for a benzene rﬁqg—@/)cycl ohexene ri Rg_Opfionally

havi ng 10 substituents R[é?r] Rlerr] wherein Rerr],

Rlerr] are the S qx or drfferent and(ggch S hydrogen, al kﬁ) al koxy,
hydr oxyl or hal oge ; _ ' NH, 0, S, SO S(J er or NRerr]
wherein Rlerr] is alkyl, provided that when X is NH Ra and Rb in

conjunction form a benzene ring optionall phavi ng substi s Ryerr],
Rlerr], and,ghen 1 er SP or SC2, in
conj uncti onR'f B m enzene rrl?'r or h R ri Ng—OpN onal Ith&ng
substituents RNrr], Rerr]; rrngN a N+|s a benzelhe r having 1 to
4 the sanme or di{fferent substrtuets there nselectedfr egroup
consi sting of _ b
(26) (27) (28)
o) RS
Ao R\
29) (30)

in the formula (1), formula (26), formula (27) and formula (30),
R®, R® and R’ are the same or different and each is hydrogen,
alkyl, cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,

5 hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
dialkylaminoalkyl or alkoxyalkyl and a is an integer of 2-4,
in the formula (2) and formula (28), R® is hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,

10 dialkylaminoalkyl, acyl, a]koxycarbonyl or alkoxyalkyl, b is 1
or2, |
provided that the combination of X is O and R® is aralkyl is
excluded and when X is O, alkyl of alkyl, hydroxyalkyl or
alkoxyalkyl at R® has 1 to 4 carbon atoms, '

15 in the formula (3) and formula (29), R® is hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
dialkylaminoalkyl, acyl, alkoxycarbonyl or alkoxyalkyl,
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al kyl , cycl oal kyl, al koxy, al koxyal kyl, hal , | _halide, 20

nitro, am no, nonoal kyl am no, di al kyl am nOIHII!!MHE,mm,'”ﬂ'FXyI and cyano
or a benzene ring without a substituent; and erc] u g i is a group
of the formula (1), fornmula (2), fornula (3), fornmula (26), formula (27),
formula (28), formula (29) or formula (30) 173 [err] [err] (29)

(30) inthe formula (1), fornmula (26), formula (27) and fornmula (30),

R err], Rpeamhazmaceutically aceentablesaltethereafidrizchydtatatitereaf:h i s hydr ogen,
al kyl, cycloal kyl, aryl, heteroaryl, aral kyl, hydroxyal kyl, 5

hydr oxyal koxyal kyl , am noal kyl, nonoal kyl am noal kyl, di al kyl am noal kyl  or
al koxyal k| FRE cant ' i 5ﬂﬂu | a
Co8) ) oy oy | THE cAndensal titbgRete e%rff ngfikdﬁc?é}g‘} 3! ,Emﬁ{e‘%éﬁt%grfyl, faa(r)(Q{IEw
hydr oxyal formulay(l®oxyal koxyal kyl , ami noal kyl, nonoal kyl anm noal kyl, 10

di al kyl am noal kyl, acyl, alkoxycaghonyl or al koxyal kyl, b is 1 or2,

provi ded that the conbin on of Is Oand R err] is aralkyl is excluded
and when X is 0, alk /E:Sroxyalkyl or al koxyal kyl at R err] has

1 to 4 carbon atons/ 15 in the formula (3) and fornul a
(29), Rerr] is dy ogen,
hydr oxyal kyl ,

al kyl

=
B
, C,%Q%%" kyl, ar y_I(IApet eroaryl, aral kyl,

X S
5
wherein
X . isNH, O, S, SO, SO, or N-R* wherein R* is alkyl;
R! and R? are the same or different and each is hydrogen, a]kyl; alkoxy,
hydroxyl or halogen;

10 ringA is a benzene ring having 1 to 4 the same or different
substituents thereon selected from the group consisting of
alkyl, cycloalkyl, alkoxy, alkoxyalkyl, halogen, alkyl halide,
nitro, amino, monoalkylamino, dialkylamino, acylamino,
hydfo‘xyl and cyano or a benzene ring without a substituent;

15 ringB is a benzene ring wherein the bond shown by a dotted |

line and a solid line is a double bond or a cyclohexane ring
- wherein said bond is a single bond,
provided that when X is NH, the bond shown by a dotted
line and a solid line is not a single bond; and
20 R® is a group of the formula (1), formula (2), formula (3), formula
(26), formula (27), formula (28}, formula (29) or formula (30)
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hydr oxyal koxyal kyl, amni noal kyl, nonoal kyl ami noal kyl, di-al"kyl am noal kyl ,

acyl, al koxycarbonyl or al koxyal kyl, 174 U"’ ically
acceptable salt thereof or a hydrate there 'mﬂl " @Hﬁsed t hi ophene
conpound of claiml1, wherein the formula (I} i§ flormul a ) [err] 5

wherein X is NH, 0, S, SO SO[err] or NNRerr] wherein R err]

is alkyl; Rerr] and R err] are sane or different and each is

hydrogen, pbkkyl, Xy, h oxyl or/halogen; 10 ring A is a

benzene ri ng\ha ' o A4t he samgyor dif RE substitfient|s t er §om
h

sel ected fromz e r@upﬁlconsi sting al , cycl oal kyl ;
¥

al koxyl kyl , halogen, al hal i de, ni =/ gm no, nonoal ky o,

di al kyl am no, acyl am noR"hydrox| and cyano & a benzene ring without a
substituent; 15 ghpg B S ag;szene ring wherein f e bond shown
by a dotted Iine and a solid line is doubl e bond or a cycl dhexane ring
wherein said bond is a single bond, provided that when X is NH, the bond
shown by a dotted line and a solid line isCot a single b . angh 20

i th | Cformil A (2) \ iormila (3),

Forml a (26)1?5\015%#@ (29, 1 mk&é%ﬁfgyﬁa (255 1ol Mooy 175
a Ny

| [ ),
(26) (27) (28)

o 5 6
R R
—N I‘l!—Rg \+N<O-

(29) (30)

in the formula (1), formula (26), formula (27) and formula (30},
R, R® and R7 are the same or different and each is hydrogen,
_ . alkyl, cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
5 hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
dialkylaminoalkyl or alkoxyalkyl and a is an integer of 2-4,
in the formula (2) and formula (28), R® is hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
10 dialkylaminoalkyl, acyl, alkoxycarbonyl or alkoxyalkyl, b is 1
| or2, '
in the formula (3) and formula (29), R? is hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
15 dialkylaminoalkyl, acyl, alkoxycarbonyl or alkoxyalkyl,
or a pharmaceutically acceptable salt thereof or a hydrate thereof.

3. The condensed thiophene compound of claim 2, wherein the ring Bis a
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-[err] in the formula (1), formula (26), formula (27) and fornula (30),
Rerr], 16 and ane or different and each is hydrogen,
al kyl, cycl oal Mmﬂ”w“mﬁgﬂgl aryl, aral kyl, hydroxyal kyl, 5
“hydr oxyal koxyal kylt, am no ., nonoal kyl am noal kyl , di al kyl am noal kyl or
-al koxyal kyl and a is an integer of 2-4, in the fornula (2) and fornula
(28), Rerr] is hydrogen, alkyl, cycloal kyl, aryl, heteroaryl, aralkyl,
hydr oxy abkpzenening wheaeincthedvdnd shewm iy=a dotted dinecaxida isalid tinglig al doulde
di al kyl am nqal kyl , acyl | koxycar | _or.al kaxyal.k b.is or 2, in the
formil a DeorA Phpimecenlestt deorblt st Rl Y SRt e al ky L aryl
het eroaryl, aral kyl, hydroxyal kyl, hydroxyal koxyal kyl, am noal kyl ,
nonoal kyl am noal kyl , 15 di al kyl am noal kyl, acyl,
al koxycadbofhe condehsek ihbpliéne componhdrofetan 2ewhieyeindC iNHD Oeors8) R?

thereqf or ahydrate thereqQf. 3. The condensed t hj ophene conpound of claim
2. whér ePRAR Areithg sameor4difenent andeash dsh ﬁ@%ba@gﬁnx alkorpanalieybtheny a

accept abl SEL8 e e b Mavir £ 102 el Br gifertnP ARSROBHE B c e
conpoundselecteddromahewreupiconXistingdflallky] palkbxy Falogén BndaikylRialide] ofe t he

sane or %ifferent and each i s hydrogen, ,k hal qgen, al koxy or_al kyl, the
enzene ring without a substituent, the ring B i§ a benzene ring wherein the bond

shown by a dotted line and a solid line is a double bond, and R® is a group of the
10 formula (2) wherein R® is hydroxyalkoxyalkyl, methyl or ethyland bis 1, ora
pharmaceutically acceptable salt thereof or a hydrate thereof.

5. The condensed thiophene compound of claim 2, wherein X is NH, R! and R?
are the same or different and each is hydrogen, halogen, alkoxy or alkyl, the ring A

15 is a benzene ring having 1 to 4 the same or different substituents thereon selected
from the group consisting of alkyl, alkoxy, halogen and alkyl halide, or a benzene
ring without a substituent, the ring B is a benzene ring wherein the bond shown by
a dotted line and a solid Tine is a double bond, and R® is a group of the formula (2)
wherein R® is methyl or ethyl and b is 1, or a pharmaceutically acceptable salt

20 thereof or a hydrate thereof.

6. The condensed thiophene compound of claim 2, which is a member selected
from the group consisting of
12-{4-methylpiperazin-1-yl)-6H-|1]benzothieno|2,3-b][ 1,5]benzodiazepine,

25  8-fluoro-12-{4-methylpiperazin- 1-yl)-6H-[ 1]benzothieno|2,3-b}[1,5]benzodiazepine,
8—1rieﬂ1yl—12-(4-methy1piperazin— 1-y])-6H-[1]benzothieno|2,3-b][1,5]benzodiazepine,
8-chloro- 12-(4-methylpiperazin- 1-yl)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine,
8-bromo-12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno|2,3-b][ 1,5]benzodiazepine,

- 9-fluoro-12-(4-methylpiperazin-1-yl)-6H-[1]Jbenzothienoj2,3-bj[1,5]benzodiazepine,

30  9-methyl-12-(4-methylpiperazin-1-yl)}-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine,
9-chloro-12-(4-methylpiperazin- 1-yl}-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine,
9-bromo-12-{4-methylpiperazin-1-yl)-6H-[1]benzothieno[2,3-b][1,5]benzodiazepine,
9-methoxy-12-(4-methylpiperazin-1-y)-6H-[jbenzothieno2,3-
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ring Ais a benzene ring having 1 to 4 the sanme or dlfferent substuuents
thereon selected fromthe group consisting of alkyl, al koxy, haI o

al kyl halide, or a benzene ring w thout a substltuent 3\“““(‘“‘ M\
benzene ring wherein the bond shown by a dotted |line an

doubl e bond, and Rlerr] is a group of the 10 formula (2) whereln R[err] S
hydr oxyal koxyal kyl, methyl or ethyl and b is 1, or a pharnaceutically ’
accept abl b][é;ﬂ]bemmmm, a hydrate thereof. 5. The condensed thi ophene

i1 orent OQ%QMW“%%&% pefapBoka) UM RR e i ng A 15 i s

a benzeneHIl[llrmb @ 4 the sanme or different substituents thereon
sel ected ffom't he grou con3| sting of al kyl, al koxy, halogen and al kyl

hal i de, or SaIOadlﬂmnre-]ﬂ- {emathylpiperazia-bai)iGHdbjbenzbthienc(d,3 i s a benzene
ring \Agn rie%Be bo d shown by a dotted line and a solid line is a double
“bond, %hi[ ] p of the formula (2) V\/nereln Rlerr] is nethyl or

Pyl at o 1 e BB R etz Bl L Iy iepte,

menber sel Seﬂmi'ois-m&thyb 19+ Qupeﬂmparazng-leyl)-ﬁl-l-{lqbemdmiqmo{msazu n-
1-yl)-6H ﬁhbﬁ zot hj.eno[ 2, 3-b] [1, 5] benzodi azepi ne, 25

8-fl uoro- »azi n-

1168 bty PRl DS FORTRES e s o e,

epi ne,108- CBI-ﬂuoro-2-methy1-12 -(4-methylpiperazin- 1-yl)-6H-{1]benzothieno|2,3-
12- (4- et hill pi era2| n- yI ) 6H-[ '] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne,
8- br ono-

011 voro- 13- @&9%’%? i R S phiaLezod reni e,

epi ne, 30b][|1$5thenft)dlaze pine,

12- (4- et hg tE)l perazi n- 1-y| -6H-[| ] benzot hj eno b}b[l 5] henzodi azepi ne,
9-chl or o- oro—3—methoxy—12 (4-methylpiperazin- 1-y )-6H- ieno|2,3-

12- (4- et rg[ll%g B é) 6H-[ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepl ne,
9- br ono- J prperazi n-

1-yl)-6H[ Blg)dﬁtiﬂbﬂm-m{l&naﬂylﬂ@eﬂzhﬂlzym&lz bérezothieno|2,3-
9- met hoxy b%[Z é]%enn%dq%/;e%ﬁer azin-1-yl)-6H[1] benzot hi eno 2 3- 177
7,8-dichloro-12-(4-methylpiperazin- 1-yl)-6H-[1]benzothieno[2,3-
b][1,5]benzodiazepine,
20  3-bromo-8-fluoro-12-(4-methylpiperazin- 1-y1)-6H-[1]benzottneno[2 3-
bj[1 S]benzodlazepme,
3-fluoro-12- (4-methy1p1peraz1n 1-y1)-6H—[1]benzotl'ueno[2 3- ~b][1 5]benzod1azepme
3-chloro-12-(4-methylpiperazin-1-yl)-6H-[ 1]benzothieno|2,3-b][1,5]benzodiazepine,
1-methyl- 12-(4-methylpiperazin-1-yl)-6H-[1]benzothienof2,3-b][1,5]benzodiazepine,
25 4-methyl- 12-(4-methyIpipei‘azin—1—y1)-6H—[1]benzo‘rhieno[2,3-5][1,5]benzodiazepine,
3,8-difluoro-12-(4-methylpiperazin-1-yl)-6H-[1]benzothieno|[2,3-
b][1,5]benzodiazepine,
3-fluoro-8-methyl-12-(4-methylpiperazin-1-yl)-6H-{1]benzothieno[2,3-
b][1,5]benzodiazepine and
30  12-(4-ethylpiperazin-1-yl}-8-fluoro-6H-[1]benzothieno[2,3-b][1, S]benzodxazeplne
or a pharmaceutically acceptable salt thereof or a hydrate thereof.

7. A pharmaceutical agent comprising a condensed thiophene compound of
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b][ I, 5] benzodi azepi ne,

8, 9- dlfluoro 12- (4- nethylplperaz n- 1- benzot hi eno o[2 :

b] [ 1, 5] benzodi azepi ne, 8, 10-di fl uor o- “!iﬁlﬂ ‘ﬂlw, Il\llltu I!I,

12- (4- et hyl pi per azi n- 1- yI ) - 6H [ | ] benzot | 5] benzodi azepi ne,
3- et hyl - 12- (4- net hyl pi perazin-1-yl)-6H[1] benzot hi eno[ 2, 3-b][1, 5] benzodi az
epi ne, 8-fl uoro-3-nethyl - 12 4- met hyl pi per azi n-

1-yl ) - 6H [A3iBeAzd Phesmareutcall] aacepiatia saltitheraof oo a Iydratethereof.

12- (4- et hyl pi perazi n-1- yI )-6H[|] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne, 10
8-fluoro-2-nethyl- 12-(4-nethyl pi perazin-1-yl)- 6H—[I]benzothi eno[ 2, 3-

b] [ 1, 5] beigz odihzstidr®ace of claim

3- met hoxy- 12- (4-"met hyl plupglg%azllg%ntl fyI ) - 6I'ZI'- [ hf%jelr?z%r% ﬁnuﬁgjﬁmgc agent.

b] [ 1, 5] benzodi azepi ne, 8- fI uoro 3- met hoxy-

12- (4- net razin-1: benzot hi gnoJ 2 15 '
b] [|( 5% %O@fﬁﬁ % Lé:l o%} n comprising condensed thiophene compound

%28(& (r:nﬁ][ I(??o- 12- (4 rret hyFépl per azi n- @?%ﬁ%ﬁeéenzot%g[e@%g&kaﬁ |ne

" b] [ 1, 5] be phadinacentically 2€ceptable additive.
3-bronD-8-fIuoro-12-(4-nethylpiperazin-l-yI)-6FL[I]benzothieno[2,3-

b] [ 1, 5] benzodi azepi ne,

3-1) uoro- 4, ( & Betdbthidphighe ehftipbutld offfielohbiaiz fid)' enol 2. 3-b11

1, 5] benzodi azepi ne,

3-chloro-12-(4- nethylplpera2|n 1- ylg 6H- [ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi az
epine, l-nethyl- 12-(4;nethyl pi periazin-

1-yl)-6H[1] benzot hien -b] [ 1,5).benzodi azepi ne, 25 4-nethyl -
] yéNzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne,

12- (4- et hyl pi perazi nyT-yl
3, 8-difl uoro- 12-(y| pi | 1B {I) 6H- [ 1] beqygx)hi eno[ 2, 3-
&

R’
X S

10
wherein
X isNH, O, S, SO, SO, or N-R* wherein R* is alkyl;
R! and R? are the same or different and each is hydrogen, alkyl, alkoxy,
hydroxyl or halogen;

15 ringA is a benzene ring having 1 to 4 the same or different substituents
thereon selected from the group consisting of alkyl, cycloalkyl,
alkoxy, alkoxyalkyl, halogen, alky! halide, nitro, amino,
monoalkylamino, dialkylamino, acylamino, hydroxyl and
cyano or a benzene ring without a substituent; and

20 ringB is a benzene ring wherein the bond shown by a dotted line and a
solid line is a double bond or a cyclohexane ring wherein said bond
isa singlé bond,
provided that when X is NH, the bond shown by a dotted line and a
solid line is not a single bond.

25 _

11. The benzothiophene compound of claim 10, wherein X is NH, O or S, R! and
R? are the same or different and each is hydrogen, halogen, alkoxy or alkyl, the
ring A is a benzene ring having 1 to 4 the same or different substituents thereon
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b] [ 1, 5] benzodi azepi ne, 3-fl uoro--8-nethyl-

12- (4 nmet hyl pi perazin-1-yl)- 6H—[
and 30 ﬂmcn
12- (4- et hyl pi perazi n- 1-yl )-8-f| enzot hi eno[ 2, 3-b] [ 1, 5] benzodi aze

pi ne or a pharmaceutically acceptable salt thereof or a hydrate t hereof. 7.
A pharmaceutical agent conprising a condensed thi ophene conpound of 178

C L ddlectecbfrom ithe grép eomwngoﬁaﬂthedlkgx;admgmb [hgdm»ty:l anidealiggl or a
hydrate thereof. 8. The pharrrac utlcal ent of m 7, vvm is an,
DALT oy choeide gERD erye@ewgo el g B dire BB A Bergns Ting
condensed §; Eﬁ’%g e salt
t hereof or a 'pﬁ]égrﬁeagﬂ,l gngh(gdégﬁar naaleglt;étal calwgﬁggﬁgﬁgﬁg%g?h ve.
10. A benzqtdtohmmmmwmm:l safid bbndfm arsingle Hond), préndded that when X is NH,

X , S, SO..S N- wh i | kyl ;
L er 11 it agnd Showndby AeoBeiing o bsolid AnciRam acsaﬁélé'wﬁﬁrgéﬁfsa?kﬁ,

al koxy, hydroxyl or halogen; 15 ring A is a benzene ring having 1 to 4
the sane or different substituents thereon selected fromthe group

consi stingl2f Th&penzethidptadnedompousad bf clairs 20pwWhith is@hegaber sdlkoted i de,

nitro, am no, nonoal kyl am no, d| al kyl am no, acyl am no, hydroxyl and cyano
or a benzeﬂzegrpn@mnmg@f substituent; and 20. ring B is a benzene
ring wherei

bond or a C|[ enz néuéﬂwmgﬁ&@ﬁ%ggﬁgﬁmlﬂ grgéld line is a double

10 8 -fluoro-6H-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(11H)-one,
8-chloro-6H-{1]benzothieno|2,3- b][l,5]benzod1achm—12(1 1H)-one,
8-bromo-6H-[1]jbenzothieno[2,3-b][1,5]benzodiazepin- 12(1 1H}-one,
8-methyl-6H-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(11H)-one,
9-fluoro-6H-[1]benzothieno|2,3-bj[1,5]benzodiazepin-12(11H}-one,

15  9-chloro-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H)-one,
9-bromo-6H-[1]benzothieno[2,3-b][1,5]benzodiazepin-12(1 1H)-one,
9-methyl-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H)-one,
9-methoxy-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H)-one,
8,9-difluoro-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H}-one,

20  3-methyl-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H)-one,
8-fluoro-3-methyi-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H)-one,
3-methoxy-6H-{1]benzothieno[2,3-b][1,5]benzodiazepin-12(1 1H)-one,
8-fluoro-3-methoxy-6H-[1]benzothieno(2,3-b][1,5]benzodiazepin-12(1 1H)-one,

. 2-methyl-6H-{1]benzothieno(2,3-b}[1,5]benzodiazepin-12(11H)-one,

25  8-fluoro-2-methyl-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin- 12(1 1H)-one,
3,9-dimethyl-6H-[1]benzothieno{2,3-bj][1,5]benzodiazepin-12(1 1H)-one,

- 1,2,3,4-tetrahydro-[1]benzothieno[2,3-b][1,5]benzoxazepin-12(11H}-one,
1,2,3,4-tetrahydro-8-methyl-[1]benzothieno|2,3-b][1,5]benzoxazepin-12(1 1H)-one,
8-fluoro-1,2,3,4-tetrahydro-[1]benzothieno|2,3-b}[1,5]benzoxazepin-12(11H)-one,

30 [l]benzothieno]2,3-b][1,5]benzoxazepin-12(11H}-one,
8-methyl-[1]benzothienol2,3-b][1,5]benzoxazepin-12(1 1H)-one,
8-fluoro-[1]benzothieno[2,3-bj[1,5]benzoxazepin-12(1 1H}-one,
1,2,3,4-tetrahydro-{1]benzothieno|2,3-b][1,5]benzothiazepin-12(1 1H}-one,

c“[ 3- b] [1,5] benzodi azepi ne
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~is a single bond, provided that whéri X'is NH,
line and a solid Iine”"' bond. 25 11. The benzot hi ophene
conpound of claim 10 mﬂmmﬂwrml Oor S, Rerr] and R err] are the

~sane or different and &ach ils hy
A is a benzene ring having 1 to 4 the sane or different substituents

t hereon 179 sel ected fromthe group consisti n of al kyl, al kox

a dotted line and a's

rsogen, hal ogen, al koxy or al kyl, the

t he bond shown by a dotted

ring

hal ogen, 1i®.3sdtstraydroadpethyk{l]b ienofda-klhe }hengomlam la(li/H)-one,

ot ted | FhbaaRnt B35 e TRt bR A PR B R

EI’EI n

said bonqlmﬁm&gﬂgm%[lswﬂﬁgggﬂ,ﬁqz (MEfotiel s NH, 5 the bond shown by
ol

o 11 br o SoTRpR (IPERoRERg 3l ﬁ%éﬁwi\ié%' “'ztéﬁﬁ%%re‘i?ﬁo
o br oo- e | ?%enzo?%mﬁé*?ﬁ#ah L IRE e e

8- net hyl mmchmmﬁﬁ- Tbermichitnb]d,3-1) lbﬁlfmzndo&asq:pm- 12{1 1 HMpne

o chlor 0% R t'rt}r%%?éﬁyﬂb&ﬁﬁb;@oﬁ}%@@}i%ﬁﬁ%ﬁ%ﬁxﬁwﬁy&ﬁ%ﬁg@}5
9- et hyl - %%ﬁggﬁﬁgﬁ@@@&ﬁégﬁﬂ@ém@ﬁ%hﬁ@1Hﬂ6ne,

9- br ono-

9- mem 0X ﬁmyﬂ-pmmﬂmeno[zs&] [d]3]benZdutiazapinl2¢ b1 H}-bA€,1 1H) - one,

3-fluore-6H-{1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H}-one,
3-chloro-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(1 1H)-one,
1-methyl-6H-[1]benzothieno[2,3-b]{1 ,S]Benzodiazepin- 12( 11H)-one,
4-methyl-6H-[1]benzothieno|2,3-b][1,5]benzodiazepin-12(11H)-one,
15  3,8-difluoro-6H-[1]benzothieno|2,3-bj[1,5]benzodiazepin-12(11H)-one and
3-fluoro-8-methyl-6H-[1]benzothieno[2,3-b][ 1,5]benzodiazepin-12(1 1H}-one.

13. The condensed thiophene compound of claim 1, wherein the formula () is

formula (IB)
R3
N Rb'
0) S Ra'
20
wherein . _
Ra’and Rb’ are the same or different and each is hydrogen, alkyl,
cycloalkyl, acyl, alkenyl, aryl, heteroaryl, aralkyl, alkoxy,
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl,
25 dialkylaminoalkyl, alkoxyalkyl, acyloxyalkyl, acylaminoalkyl,
halogen, alkyl halide or nitro, and |
ring A is a benzene ring having 1 to 4 the same or different

substituents thereon selected from the group consisting of
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line is not a single bond. 12. The benzot hi ophene

conpound &mathyln-[rlibﬂwommnhlz &t&[lrﬁibmotbmmdﬂﬂrldﬁmnﬁe gr oup consi st i ng



|
|
1

-di fl uoro-6H[ 1] benzot hi eno[ 2, 3-b] [ |, 5] benzodi azep| n- 12(11H) - one;
thyl -6H[ 1] benzot hi enof 2, 3- b] [1, 5] benzodl azepin-12 m
| uoro-3-nmethyl -6H-[1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi Mﬁ mmmﬂm ’m
t hoxy-6H-[| ] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12{ 11H) onen, s
| uor o- 3- met hoxy-6H-[1] benzot hi eno[ 2,3-b][1, 5] benzodi azepi n-12(11H) - one,

hyl - 6H-[ | ] benzot hi eno 2 3 b] [ 1, 5] benzodi azepi n- 12(11 -one, 25

oro- 2- net hyl - 6H [ | EJISWY]FH(PXB?&' hedide; H) - one,
i met hyl - 6H[ 1] benz i one,

, 4-tetrahydro- [I]bgﬂ%t%%%gég%?{?%%éﬂ&%@% R 3%% one,

, 4-tetrahydro- 8- mmwoiyllabﬂkg@&ivmbanimmmg%mmmment

H) one, 8-fluoro-
,4 t et rahydro-[|] bemtbt hi eno[ 2, 3-b] [ 1, 5] benzoxazepi n- 12(11H)-one, 30

" Thensot hi enofist %?Bﬁ% B0 b 1 KorsSley @l ormula (3), formula
ro-[1] benzothi enog% gbp@aﬁﬁﬂ@% éﬁﬁﬁﬁ@z@%ﬁfoﬁnulad)sog e,

-tetrahydro-[I|]benzotf hi eno| 5] enzfot hi azepin- 12(11

CLAI M _

, 3, 4-tetrahydr,0-8-net hyl -[ 1] benz no[2 3-b][1, 5] be iazepin-12(11H
ne 8-R uoro- , 3, 4-t ﬁrahydro- 1] beNzot hi no[2 3-bJ1, enzot hi azepi n-

11H) - one, i/eno[2 1, 5] beNZ'o'tlﬁl azepJ-n-lsUZ(l H)-N;-negg

- et hyl - [I]b nzothf"e [23b][1 5]Noengo azepln 12(11 /5

| uoro-[ 1] benzot hi e 2,3-b][1, 5] benxot pjazepi n- 12(11
dichloro-6H[1] be ot hi eno[ 2, 3-b] [ 1, 5 enzodi azepi n- 12( 11H) one,

di chl or o- 6H {1)] benzot hi eno[ 2, 3- dﬂ)l 5] benzodi azepi n- 43) 11H) - one,

[

fl uoronet hyl - 6H-[ 1] benzot hi eno [ 2, 3-b] [ 1, 5] benzodi azepi n- 12(11H)

*3*35

3

C"’CDOOI—‘OOOOQ.C"’

-hO

N
‘_'I\J’\I\)I\)O_"‘

3’#3

OOOO'_'l—‘I—‘I—‘H_(DOOI\)OO(DOOOOOO

N !
00_

NI
AONO" —

' ONO T

-f
9-
8-
-t
n

r
one,

O
RS\ /RG RS\ /H\f/RS -——N/ +\N{—- o8
N N a Ni
| | 17 —{)

(26) (27) (29
(0} 6
F 4
—N N—FR’ | \+N< o
(29) | 30

in the formula (1), formula (26}, formula (27) and formula (30),
10 _ RS, R® and R” are the same or different and each is hydrogen,
alkyl, cycloalkyl, aryl, heteroaryl, aralkyl, hydroxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, monoalkylaminoalkyl,
dialkylaminoalkyl or a]koxyalkyl and a is an integer of 2-4,
in the formula (2) and formula (28), R® is hydrogen, alkyl
15 : ' having 1 to 4 carbon atoms, cycloalkyl, hydroxyalkyl having 1
to 4 carbon atoms, hydroxyalkoxyalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, acyl, alkoxycarbonyl
or alkoxyalkyl wherein alkyl having 1 to 4 carbon atoms is
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3- brono- 8-fl uoro-6H[I] benzot hi eno[ 2,3 b][l 5] benzodi azepi n-12(11H) - one, 10
6-met hyl -[ | ] benzot hi eno| 2 zepi n- 12( 11H) - one,

3-fluoro-6H[ 1] benzot hi eno “ﬂl“g’,ﬂ!n di azepi n- 12( 1l H) - one,
3-chloro-6H-[1|] benzot hi eno[2, 3D| 1x nzodl azepi n-12(11H) - one,

1
4

met hyl - 6H[ 1] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12(11H)- one,
nmet hyl - 6H-[ | ] benzot hi eno[ 2, 3-b] [ 1, 5] benzodi azepi n- 12(11H)-one, 15

3,8-di fluoro-6H[1] benzmhsﬁﬂd{dﬂm Fdbrisddordepi n- 12(1 1H) - one and
3-fluoro-8-nethyl-6H]I t hi n- 11H) - one.
13. The condensed t hi opﬁ’éﬁg g h%%?dg‘}n&{' (]ZBW Y‘ﬁ'ﬁ% a (1) is
formula (1B) 20 oalkyl, aryl, het 7, are the

sanme or different and each i s hydf ogen, alﬁ cycloalkyl acyl alkenyl,
axyl, heteroaryl, aral k)h}'drelq@iwyﬂ?&)dr arrym adiy, rmmoaibyla;mn

rmnoal yl am noal kyI | al am noal I koxyal kyl ,
acyl oxal kyl, acyl am noalq@]Ikqu]i%'In(?&gﬂ'l W]E qaﬁg M ring A

is a benzg @%ﬁmﬁa@mdﬂ Eesf orfh hepgt i tuents thereon
selected fr the gr oup nsi t| ng o 181 P cycloal kyl, " al koxy,

al koxyal kyl, hal ogen, aI kyl halide, nitro, am no rmnoal kyl am no,
et T gl AL oy R aaqmz?a;hea
formila {;Pa?%@t(e}ldeé&fﬁﬂmgé%orm%er{r@msé%ﬁyé&ﬁﬁéha ml a

(29) or fornu
1 10 4 the same or different substituents thereon selected from the group

consisting of alkyl, alkoxy, halogen and alkyl halide, or a benzene ring without a
substituent, and R® is a group of the formula (2) wherein R® is hydroxyalkoxyalkyl,
methyl orethyland bis 1,

or a pharmaceutically acceptable salt thereof or a hydrate thereof.

15
15. The condensed thiophene compound of claim 13, wherein Ra’ is alkyl, Rb’is
hydrogen or alkyl, thering Aisa benzene ring having one substituent thereon
selected from the group consisting of alkyl, alkoxy and halogen, or a benzene ring
without a substituent, and R® is a group of the formula (2) wherein R® is methyl
20 andbisl, |
or a pharmaceutically acceptable salt thereof or a hydrate thereof.

16. The condensed thiophene compound of claim 13, which is a member selected
from the group consisting of

25  2-methyl-4-(4-methylpiperazin-1-yl)thieno[2,3-b][1,5]benzoxazepine,
2-ethyl-4-(4-methylpiperazin- 1-yljthieno[2,3-b][1,5]benzoxazepine,
2,8-dimethyl-4~(4-methylpiperazin-1-yl)thieno|2,3-b][1,5]benzoxazepine,
8-methoxy-2-methyl-4-(4-methylpiperazin- 1-yljthieno|2;3-b][1,5]benzoxazepine,
2,6-dimethyl-4-(4-methylpiperazin- 1-yl)thieno|2,3-b][1,5]benzoxazepine,

30  2,9-dimethyl-4-(4-methylpiperazin-1-yljthieno[2,3-b][1,5]benzoxazepine,
2,3-dimethyl-4-(4-methylpiperazin- 1-yljthieno|2,3-b][ 1, 5]benzoxazepine,
8-chloro-2-methyl-4- (4-methylp1perazm 1-y1)ttueno[2 3-b][1,5]benzoxazepine

and
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-[err] in the fornula (1), fornila (26), formula (27) and formula (30), 10

Rlerr], Rerr] and ’ me or different and each is hydrogen,
al kyl, cycl oal kyl , mmm””lum'"u mma aral kyl, hydroxyal kyl,
hydr oxyal koxyal kyI *antno&l kyl ,s nenoal kyl am noal kyl , dial kyl am noal kyl or

al koxyal kyl and a is an integer of 2-4, in the fornula (2) and formul-a
(28), R[err] IS hydr en, al kyl ving 1 to 4 carbon
&t oms, etiysiribid ety minesmain-1-lihienold, ol Lplbwazomazepine

hydr oxyal Kox aI K oal yl am noal kyl ,
acyl, al %o Mﬁpﬁ %%%%Wfﬁ%&@%%%%ﬁ%@ to 4 carbon
atons is 182 substltutd by al koxy, and b is 1 or 2, in the formula (3)
and fornula (29), Rlerr] is hydrogen, alkyl, cycloalkyl, aryl, heteroaryl,

ar al kyl , 1%y dApharmagenticgbiagent siokeprysing v condensod ithipphene compopndhohoal kyl |

or a EhaF]ﬁHE‘e]Lﬁ’l EJPdI a%%%ﬁ@@%& ?‘Jegfmycﬁ}’ar%ééh%@?g?wiky#he

condensed t hi ophene conpound of claim13, wherein Ra’ and Rb' are the same
or different and each is hydrogen or alkyl, the ri ng A is a benzene ring
havi ng 1@8. 1The pharinacsatiealcagerit of eladmt l’é,u;bhi:htisamtmtﬁpsychoﬁcagbntt ed from
the group consisting of al kyl, al koxy, hal ogen and al kyl halide, or a
benzene ring without a substituent, and Rlerr] is a group of the formula

e o 007, e st i 1= 11 <

10 compound of claim 13, a pharmaceutcally acceptable salt thereof or a hydrate
thereof, and a pharmaceutically acceptable additive. .

20. A thienobenzoxazepinone compound of the formula (IIB)

| H 0
N Rb'
@ o
07 N\g” Ra
15 wherein

Ra’and Rb’ are the same or different and each is hydrogen, alkyl, cycloalkyl,
acyl, alkenyl, aryl, heteroaryl, aralkyl, alkoxy, hydroxyalkyl,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
alkoxyalkyl, acyloxyalkyl, acylaminoalkyl, halogen, alkyl halide or

20 nitro; and
‘ring A is a benzene ring having 1 to 4 the same or different substituents
thereon selected from the group consisting of alkyl, cycloalkyl,
alkoxy, alkoxyalkyl, halogen, alkyl halide, nitro, amino,
monoalkylamino, dialkylamino, acylamino, hydroxyl and cyano or
25 a benzene ring without a substituent.

21. The thienobenzoxazepinone compound of claim 20, wherein Ra’ and Rb’ are
the same or different and each is hydrogen or alkyl, and the ring A is a benzene
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15 15. The condensed t hi ophene conpound of claim 13, Whefein-Ra' s al kyl,

Rb'" is hydrogen or alkyl, the ring Ais a benzenﬁm
substituent thereon selected fromthe group cons mm m iﬂal koxy and
hal ogen, .or a benzene ring wthout a substituent, *and emr group of
the formula (2) wherein Rerr] is nethyl 20 andbisl or a

phar maceuti cal | y accept able salt thereof or a hydrate thereof. 16. The

C(ﬁndensed ring bawegd Mﬂmmor@ﬂemisubmmtséharmmt@ﬁ@m dae from
2. et hy A sBh3fin ot At alkogy: haloesih i dsosyland el balids e henzene

2- et hyl - Arirfe withBut BisR@ystifént. 1- y! 1 t hi eno[ 2, 3-b] [ 1, 5] benzoxazepi ne,
2, 8- dlnethyl 4- (4- met hyl pi perazi n-1- yI)thleno[2 3-b][ 1, 5] benzoxazpi ne,

8- met hoxy- 2- net hyl - 4- (4- met hyl pi perazi n-1-yl)thieno[ 2, 3-b] [1, 5] benzoxazepin
gb 2, 6'5d ! ’E‘bt hyIlh tl'lSenorB%anxgze%?ﬂoanzé c?ompgulixar(])'f ecTaJnZQS Wl‘l.{(‘}l 1§]aP r%rgn azepl ne.
2, 9-di et ygjecfed ﬂ?ﬂﬁ)’éﬂé‘u éhn% of ) thieno[ 2, 3-b][1, 5] benzoxazepi ne,

2, fio Eer azi n-I-

3-di nethyl -4-(4-nmeth yl)thieno[ 2, 3-b] [ 1, 5] benzoxazepi ne,
8- chl or o- ZQMGHWIﬂﬁena[Qr&bﬂilﬁjb@mampmﬁ(SH)mo[z 3-b] [ 1, 5] benzoxazepi ne

and 183 f L. uo - ITe th

1-yl)thi end Wﬁé&ﬁ%ﬁ‘? %’ﬁh‘ggﬁé’%l cally acceptable salt

t her eof or 238Ja}iﬁ ;’Tﬂﬁ ‘ﬁﬁ%@ﬁ edgent conprising a

condensed {hi oph&ﬁI éﬁgg%bu%%bc arm eﬂs}]ﬁ%bnhceutl cally acceptable

salt tMHer e&cMormZhndﬂgﬂﬁuems{Qa}b][lﬂbeﬁﬂmampnnqsﬁ)mw agent of claim

.17, which i,s,an 19. A pharmaceutical conposition

conpri si ngsaﬂ‘& ftﬂmﬁi%%gﬁfl S]benzoxazepin-4{SHj-one,

8-met1:10xy—2—metl'1y1thleno[2,3-b][1,5]benzoxazepm-4(5H)-one,
2,6-dimethylthieno[2,3-b][1,5]benzoxazepin-4(5H)-one,
2,9-dimethylthieno|2,3-b][1,5|benzoxazepin-4(5H)-one and

15  2-ethylthieno|2,3-b][1,5]benzoxazepin-4(5H)-one.

185



10 compound of claim 13, a pharmaceutically acceptable salt thereof or a
hydrate thereof, and a pharnaceutically acceptable additive. 20. A

t hi enobenzoxazepi none conpound of the forrmula (11B) [err] 15 wherein Ra'
and Rb' are the sane or different and each is hydrogen, alkyl,
cycl oal kyl, acyl, alkenyl, aryl, heteroaryl, aral kyl, allky, hydroyal kyl,
am noal kyl , nonoal kyl am noal kyl, di al kyl am noal kyl, al koyal kyl,

acyl oxyal kyl , acyl am noal kyl , ABSTRAGT QF RHE RISCLRSURE? 0

nitro; and ring a benzene rin Vi 1 tg,4 the sane or

di fferent subst® FBB@[?%%@?%?%P@H“&#&%‘?E&W@&B consi sting of alkyl,
cycl oal kyl, al koxy, all koxyaRRyI hal ogen, al kyl halide, nitro, am no,
nonoal kyl am no, di al kyl & acylﬁgl no, hydroxyl and cyano or 25

a benzene ring wt TSt 21. The t hi enobenzoxazepi none

[ and Rb' are the_sane or different and
ering Ais a bdfkene 184 ring having 1

to 4 the sanme or di .Eéﬁ t hereon sel ected fromthe group
consi sting of alkyl, ydroxyl and al kyl halide, or a

compound. oﬁ%ﬁ%ﬁeﬁ?ﬁmﬁ%?g@mﬁ@w@@ﬁ% ; POAROAEERER0 s st ng
of 2- met hyddeptatile sdlt3heidof ahlIsFatedbiefect( Sthe @8fpound of the formula (1) of

2, 3-di et hyl t hi enof 2, 3-b] [ 1, 5] benzoxazegl)l n- 4(5H) - one,
5 the present invention is useful as a novel antipsychotic agent which is effective for

both positive symptoms and negative symptoms of schizophrenia, which i is

associated with less side effects such as extrapyranndal motor disorder and the

like and which is less associated with serious side effects such as agranulocytosis

and the like. In addition, this compound is also-useful as a therapeutic agent of
10 Alzheimer’s disease and manic-depressive illness.
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S - 1POs coby
2, 8- di feREPLAGEMENS[ $HEETb] [ 1, 5] benzoxazepi n- 4(5H) - one, 10 _
- 8-chl orjo-jZ=TreTyTThi eng[ 2, 3-b] [ 1, 5] benzoxazepi n-4(5 -QNg. o
8- f | uorfo- Zm?%?mgen [2,3-b][ 1,5] benzoxaze@imﬂzﬂ'lal)l bni 8 l
. 8- met haxy- 2= Ty rtni enofj2, 3-b] [1, 5] benzoxazepi n--4(5H)- on€, ~
© 2, 6-di net j ~3- b]|[ 1, 5] benzoxazepi n- 4(5H) - one, .
2,9-di net hyl t hi eno[ 2, 3-b]i[ 1, 5] benzoxazepi n- 4(5H) - one an(? f@R 2000 o
2- et hyl thterof2; 3 TNG, 5] benz%(g(z)ecoian- 4(5H) - one. 185
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In the same manner as in Starting Material Synthesis Example 4 and
using methyl 2-amino-5-methyibenzo[bjthiophene-3-carboxylate (3.11 gj, 2,4-
difluoronitrobenzene {1.54 ml) and dimethyl sulfoxide (30 ml), methyl 2-(5-fluoro-

5 2-nitroanilino)-S-methylbenzolbjthiophene-3-carboxylate was obtained.

'H-NMR (400MHz, CDCl,) 6: 12.44(br.s, 1H), 8.34(dd, J=9.3, 3.4Hz, 1H), 8.14(s,
1H), 7.82(d, J=8.3Hz, iH), 7.55(d, J=7.8Hz, 1H), 7.14(d, J=8.3Hz, 1H), 6.83-
6.78(m, 1H), 4.09(s, 3H), 2.49(s, 3H)
Starting Material Synthesis Example 16

10 .
In the same manner as in Starting Material Synthesis Example 4 and
using ethyl 2-amino-6-methoxybenzo[bjthiophene-3-carboxylate, 2-
fluoronitrobenzene and dimethyl sulfoxide, ethyl %-mmoxy?-
nitroanilino)benzo[bjthiophene-3-carboxylate is obtained.
15 Starting Material Synthesis Example 17

In the same manner as in Starting Material Synthesis Example 4 and
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COOC;Hs

OCH;

In the same manger as in Starting Material Synthesis Example 19 and
using ethyl 8-6-methoxyJ2-nitroanilinojbenzofb]thiophene-3-carboxylate, ethyl
acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-

5 aminoanilino)-6-methaxybenzob]thiophene-3-carboxylate is obtained.
. Starting Material Synthesis Example 33

COOC,Hs

S

OCH;

In the same manner as in Starting Material Synthesis Example 19 and
using ethyl 2—(5-ﬂuoro-2;nit1'oanﬂino)-6-meﬂ10xybenzo[b]ﬂ1iophene—3-carboxylate
10 ethyl acetate, 10% palladium-carbon and hydrogen (60 atm kg/cm?), ethyl 2-(2-
ammo-s-ﬂuoroanﬂmo)-ﬁ-methoxybenzo[b]tlnophene—3-mrboxylate is obtained.
Starting Material Synthesis Example 34

H COOGC,Hs
. In the same manner as in Starting Material Synthesis Example 21 and
15 using ethyl 6-bromo-2-(5-fluoro-2-nitroanilino)benzo[bjthiophene-3-carboxylate
(10 g), ethanol (80 ml), 18% hydrochloric acid (80 mi) and tin(Il) chloride- dihydrate

(20.6 gj, ethyl 6-bromo-2-{2-amino-5-fluoroanilinojbenzo(bjthiophene-3-
carboxylate (3.8 g) was obtained.
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