TITLE: Thi eno-triazol o-di azepi ne Deri vatives DESCRI PTI ON The invent|on

relates to derivatives of thieno-triazol o- - di azepi B =2(F h RetHRY for

their preparation and to therapeutic conpositions containing them The '

t hi eno- -triazol o-di azepine derivatives of the invention are of interestg

as anti-ischemc, anti-asthmatic and -amrti- -allergic agents and as ¢

gastro-intestinal protectors. They are of particular interest in the

treatment of ischem a. The i nvention provi des

thieno-triaz@Idid:azepi ne derivatives of the general formula I [err]

wherein Y r ey -t AV HeSihONBEr 2y alioad R represents a strai ght

chai n or Dbr arehea—ehatrR—eator—grotp—travrng—frommI-to 20 carbon atons; a

phenyl group DESGRIBRAON, oup substituted by one or nore of a straight chain

or branched aipal ni @b &yti8houe1Rda0tdr @@rl viak itv esas bort Hitexits- troina 2bkoxy

group having from1l to 5 carbon atqns hal Qgen at g a_tri.fluor t byl

group or an 6&11%?aﬂllrﬁﬁ'su68ti?ut"éed&b n%)&f gggﬁﬁ;r oP%pfaEray L5 ta%{sgn§¥

group; and fwHerarpeuioi desmpbeiaiens cabhyaaodept athemsal t Thef thiano-

derlvatlves'—triazolo—diazepine derivatives of the invention are of
interest as anti-ischemic, anti-asthmatic and anti-
-~allergic agents and as gastro-intestinal protectors.

They are of particular interest in the treatment of

ischemia.
The invention provides thieno-triazolo-diazepine
derivatives of the general formula I
I
2. -
o

wherein Y represents an oxygen or sulphur atom and R
repfesents ‘a straight chain or branched chain alkyl
group having from 1 to 20 carbon atoms; a phenyl group;
a phenyl group substituted by one or more of a straight
chain or branched chain alkyl group having from 1 to 5
carbon atoms, an alkoxy group having from 1 to 5 carbon
atoms, .a halogen atom, a triflﬁoromethyl group or an
dptionally substituted phenoxy group; or a furyl or
thienyl group; '

and further provides therapeutically acceptable salts of

such derivatives.



-2- The thieno-triazol o-di azepi ne derivatives of the general fornula I
wherein Y riepresents an oxygen atom nay be prepared by treating t he
tshi eno-iri azol o-di azepi ne conpound of the formula Il [err] with a conmpound
of the.general formula [err] wherein Ris a2-above defined, under nitrogen
circuhgtion, in the presence of a slight stoichionetric excess of

hydr oxybenzotri azole or di cycl ohexyl car bodi i m de, at about [err]. The
thi eno-t ri azol o T#caAdpionederiaznlardiiagenine (derivativesubs [thehcgeneral
represents a sulgpmuiat Ofn rmézleq;prepqree&e@éﬁtrseahhngo,t{zfe&orart%womgyn%e
t hi eno-triazol o- -diaze derivatives of the general Tormula I wherein Y
represents . an oBFFORE th EEGRELRS s F%%gen?hkﬁnQWEWﬂTﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁplne
pent asul phi de i Iil:oaipoamd)tdfc el \Frimulla a X enperature of fromroom
tenperature to the reflux tenperature of the reaction mxture. These
processes are wthin the scope of the inventi -3- The invention
further provides a therapeutic conposition | Sing a

t hi eno-tri azol o-di azepi ne derivative of the cl

11
H—N

with a compound of the general formula RSCHZCOOH wherein
R is as above defined, under nitrogen circulation, in
the presence of a slight stoichiometric excess of
hydroxybenzotriazole or dicyclohexylcarbodiimide, at
about 0°cC.

The thieno-triazolo-diazepine derivatives of the general
formula I wherein Y represents a sulphur atom may be
prepéred by treating the corresponding thieno-triazolo-

W -diazepine derivatives of the general formula I wherein
Y represents an oxygen atom with Lawesson's reagent or
with phosphorus pentasulphide in an aprotic solvent at
a temperature of from room temperature to the reflux
temperature of the reaction mixture.

These processes are within the scope of the invention.



general formula | or a therapeutically acceptable salt thereof in

adnmi xture with a therapeutically acceptable-diluent or carrier. US patent
No. 4621083 (and the equivalent European Patent No. 176927) disclose ¢
t hi eno-triazol o-di azepi ne derivatives hawing PAF-antagonistic acti%ity.
The conpounds of this invention present a PAF-antagonistic acti vi t¥Afrom
ten to a thousand tines greater than the di azepines disclosed in the °
abovenent i onthePangentignd farddher mnavigrent theeapepubhes sompasidtian i ng

material of &Bﬁ pPE8EhE! fCHHMrﬁ:Jéeraz)blbﬁd%fﬂ@dx% dorideecedbe¢ v the
following pre aratlve exanples | to X, | (2 chl_ar o) benzoyl net hyl

cyani de. [er@gnerply formrl aynhy @roud tté‘PFé‘lﬂ?dﬁ' Ly (¥FF§P ﬂ81$15§a§'tg
(1.36 nol) othafeufousd y aélinii R uepanepEret iaC elve tap@l €i PHUI ¢d adddprablie
appropriate act gr under ., nitrogen circulation at [err] 171.5 m
(2.74 nol) o‘ril ueng RFsSPREESA-of butyllithiumin hexane was added

dropwi se, while allowi ng the temperature to rlse from[err] to [err].

The reactio ' S t| I lﬂqﬁlr r

t he reactlogS ﬂ;é%gﬁg %s’ %%OB% (aﬁﬁ to((2J err% encf SO &?JIOA; of
1.20 g (0. 68Batepk) 8p. 176927) d1sclose thleno triazolo- dlazeplne

derivatives having PAF—_ant_agonistlc activity. The

compounds of this invention present a PAF-antagonistic



'2-chl oro-benzoy. 1. chloride inllitre of anhydrous THF was added dropw se.
After stirring for one hour at [err] the tenperature was allowed to rise
Jromf[err] tos[err] for one hour. Then there was added dropwise 3 litres of
IN hydrochl oric acid. After stirring for a%few ninutes, the reaction
mxtere was extracted wth chloroform The organic phase was washed
wth a 10% aqueous sodi um bi carbonate solution, then with a saturated

sodi um chl ori de sogrtion, dried and filtered. The sol vent was evapor at ed
of f to give 135 BCbLViE¥ Jrem tepydealdi baprsArdad o 9EeAbgr ¢ fban the
addi tion of diisapagppineshalis@nskédne ipr oghet amvdvementdordd t enednef f,amnd
washed with hexane to_give 97.3 ﬂ of the title conmpound (yield 79%. |1 -
2-anino-3-(2AchI8?88eﬁ289Ff-€9 ERExFEEESSHYIE eSS 6, 7 t et rahydro- pyri do

[3,4-b] thiophene. [err] Into atw litre erlen flask fitted with a cooler,

were poured 85.5 ( ) r h -4-plLpeni (Q..50
mol ) of (1), 19.§98 ot%toir@m?gg?w??gm%?s %"?é’séﬁﬁ%ﬁ?”an 4".I?fpgg{og'5“8'11b"’
mol ) of norphol i peepargdss5@sni desamthediol in  the nifeldowings riereradebt e
one hour. After ogump?edtioRo &f. 250 nl of solvent, the desired

I - {2-chloro)benzoylmethyl cyanide.
Cl

Cc—CH,—CN

. o _
7 litres of anhydrous tetrahydrofuran (THF) and 115.9 g

(1.36 mol) of previously dried cyanoacetic acid were
poured into an appropriate reactor under nitrogen
circulation at -70"C. 1715 ml (2.74 mol) of a 1.6 M
solution of butyllithium in hexane was added dropwise,
while allowing the temperature to rise from -70°C to
0°c. The reacticn mixture was then =stirred for one
hout. Thereafter the reaction mixture was once more
cooled to -70°C and a solution of 120 g (0.685 mol) of
2-chloro-benzoyl chloride in 1 1litre of anhydrous THF
was added dropwise. '

After stirring for one hour at -70"C, the temperature
was allowed to rise from -70°C to 0°C for one hour.
Then there was added dropwise 3 litres of 1IN hydrochloric
acld. After stirring for a few minutes, the reaction
mixture was extracted with chloroform. The organic
phase was washed with a 10¥ aqueous sodium bicarbonate
solution, then with a saturated sodium chloride solution,
dried and filtered. The solvent was evaporated off to
give 135 g of residue. Crystallization was effected by

the addition of diizopropyl ether, and the product was



conpound precipitated. It was filtered off, washed with ethanol, then
with diethyl ether and dried to yield 155.4 g (85% of the‘title conpound
I1l - 2-bronpacet am do- 3-(2-chl orobenzoyl) - 6- et hoxycar bonyl ’
4,5,6,7-tetrahydro-pyrido [3,4-b] thiophene. [err] Into a five litge
reactor fitted with appropriate means antPW th a separating funnel, we\.#“e
poured 2.5 litres of chloroformand 146 g (0.400 nol) of (I1). 87.7 q
(0.43 nol) of bronnacetylbronide contained +in the separating funnel wer e

dded d d f h
?errgera{ Slrm(,em aﬁd1 ?ﬁfv\%g ceef tha:fg\?r &Ajlggh @83553& etgor 89‘?’%%37; 5an"70 ghmase

2

was dried w ttthe atnihyld o:wsnpamg:he&yma st®phate and filtered. The

chl orof orm was evaporated off and the residue was treated with ethanol.
The resulting precipitate was f| I tered off vvashed W|th et hanol t hen
with diethyl Llthi 9 2 6,7

conpound. 1V~ - té’awamﬁﬁﬁmdps?migj C1%969H€HZOY') 6- et hoxy-
cat bonyl -4,5, 6, 7- IEerny'rU pyrTao {3, &b ttmopnene. —[err] Into a five
litre reactor fitted wth a gas-injector were ed 174.8 g (0.36 nol)

of ([err]) and 3 litres of c1

Into a two litre erlen flask fitted with a cooler, were
poured 85.5 g'(oL501 mol) of N-carbethoxy-4-~-piperidone,
90 g (0.501 mol) of (1), 19.3 g (0.600 mol) of flowers
of sulphur and 44.4 ¢ (0.501 mol) of morpholine, in 550
ml of methanol. The mixture was refluxed for one hour.
After evaporation of 250 ml of solvent, the desired
compound precipitated. It was filtered off, washed with
ethanol, then with diethyl ether and dried to vyield
155.4 g (85%) of the title compound.

I1Y - 2—bromoécetamido-3—(2—chlorobenzoy1)—G-ethoxycarbongl \/
4,5,6,7-tetrahydro-pyrido [3,4-b] thiophene.

 CH0=C=~N



THF. The suspensi on was cooled to ferﬁ] and then gaseous ammoni a previously
dried over fpot assi-um hydroxi de was added. The addition was conducted in 8 .

Rours. + (60 g of ammopnia were absorbed). The mxture was
stirred overnight at [err]. 2 litres of THRg+were then evaporated off
under4J,educed pressure, and 750 ml of ethyl acetate were added. After

decantation, the organic phase was washed once with 300 m . of a 10@6

sodi um chl ori de sol utio three tines with

-7 with anhydn£h§ nﬁggégfuﬁﬁi§ﬁlﬁmﬁ?§°r f%ﬁ?%ﬁ %JQEriﬁ? EESBFVBht
was partially evapbraied af fsepairaging diwine kyaperat poured Vhé ptEceplbate
was allowed to n overnlg e ger Ol ¢ r figyratio
precipitate was ma§% dP Thaad ?hyl d Jdd f ogglve %1§§g E, HE
title conpound. Mk r efai lnm‘goacgtambrph&ée mmt iat echendeprpeatdug

Wth a mxture Ofydnen ! We&s Q&dé’aetdbdmﬁ]t v T'ﬁé Srlab¥ %Al UMEded e IW4s
14.6 g of the t|tIe conpound (overall ¥| '88%)

5- (2- chl or ophenyt§iBred hEycarpohgrr s quﬂxﬁq%P?ﬂRﬁQfﬁz?F%thBB Fﬂ“hgd
4,5] thieno [3,2-djthl3do mUi 8EEPi8Q-¥a0BE. HThe organic phase was dried

with anhydrous magnesium sulphate and filtered. - The

chloroform was evaporated off and the residue was treated

with ethanol. The resulting precipitate was filtered
off, washed with otrhanol, then with diethyl ether, and
W dried to yield 184.6 g (95%) of the title compound.

v - 2—aminoacetamido—3—(2—chlorobenzoy1)-6—ethoxy-
catrbonyl-4,5,6,7-tetrahydro-pyrido {3,4-b]
thiophene.

.Ccl
C=0

C,H,0—C— N -

Into a five litre reactor fitted with a gas-injector
were.poured 174.8 g (0.36 mol) of (711) and 3 litres of
''HF. The suspension was cooled to 0°C and then gaseous
ammonia previously dried over potassium hydroxide was
added. The addition was conducted in 8 hours. (60 g of
ammonia were absorbed). The mixture was =stirred
overnight at 0°C. 2 litres of THF were then evaporated
off under reduced pressure, and 750 ml of ethyl acetate
were added. After decéniation; the organic phase was
washed once with 300 ml of a 10% sodium chloride

solution, three times with 300 ml of water, and dried



126. 6 g (0 3 m ) of (1V) and 800 n of pyridine were poured into a two
litre-reactor fitted with stirring, cooling and warm ng ‘means and under
nitrogen circulation. The reaction nmixture was refluxed for .18 hours. ¢
After ‘having checked that -all the starting material had reacted t he -
pyridine was partially evaporated off usi-ig- a rotary evaporator under\f
reduced pressure. The dark brown oil obtained was dissolved In 1 litre of

et hanol . After cooling in an ice-bath, there was obtained a
precipitate which was filtered off washed with ethanol and

di i sopropyl oxd&h tanhydepys 1tAgnesturgEwRhaiethe MEPE ohbbimidon: v
-5- (2-chl orommn%dh&rﬂ; h&weaébewhi@ évRpDriatieda- omdﬂsiﬁtﬂ- p.yrnmry

E)?I % ang i] 71:52: ?atrg’r%é%iﬁ'fzr pyr i o'IP 3 \(/j\lg’?%gnggég it'-Ef’ggg ta‘tlrel éJqqgt r% r ey ?'g‘? b

fitted with app@&mmgﬁ&hmean&efrvyéﬁutmmlubiIizatiom_ there were added
56.3.g (0.25 nol) -of phosphorus pentasul phide, and the reaction m xture was
then stirred for three hours at 80-85C. Thereafter, the pyridine was
evaporated offf teand i lttra it ridte reetaipd tatearay WW§mﬁ¢cvlhht@$EthvlThe

m xture-was t @Q‘?\eex)(t LAgt Qﬂ'i% ngghydg;@ qi19hl @risge, tié i @d el Neompound.
The remaining orqanlc phase was concentrated and treated
with a mixture of 1.5 litres of diethyl ether:THF (3:]
by volume) to_§ive.]4.6_g of the title compound (overall
'yiel.d 88%) . - o <

vV - 5-(2- chlorophenxl) 8- ethoxycarbonyl -6,7,8,9- tetra
' ‘hydro-3-H- -pyrido [4',3* : 4,5) thieno [3,2-£] 1, 4-
~diazepine 2-one.

Qnﬁ-i—“ .
' ~ S

-

o

126.6 Q (0.3 mol) of (1V) and BOO ml of pyridine were
poured into a two litre-reactor fitted with stirring,
cobling and warming means and under nitrogen circulation.
The reaction mixtdre was refluxed for 18 hours. After
having checked that all the starting material- had reacted,
the pyridine was partially evaporated .off using a rotary

evaporator under reduced pressure.

'The_da;k brown oii obtained was dissolved in 1 litre of
ethanol. After cobling in an ice-bath, there was
obtained a lprecipiﬁate which was filtered off, washed
with _éthanol and diisopropyloxide- to yield 101.3 g
(83.6%) of the title compound.



*anhydr ous magnesi um sul phat e, filfered, evaporated and treated with diethyl

et her. The resul ting product ‘was filtered off, and treated with 700 i
-of acetonitrile. The suspension was heated aj _{err] for 30 mnutes and
‘then all owed to cool . After filtration, nd washing with acetonitrile

and \ghen with diethyl ether, the resi due was dried to yield 80.2 ¢
(83% “of the tithg CQHDQQﬂ@hlﬁkbphenyl) B ethoxycarbonyl 6,7,8,9-tetra-
- 5- (2- chl or ophenyT ) =8-€rTOX caroqp |- -nyur
-6,7,8,9-tetrahydro- 3° eng (3,2 i ne.
[err] 73.5 ¢ (0.1zaiﬁebbyw5J¢Laum$nb.l|tre of p#sQanol were poured into
atw litre reactor fitted wih appropri ate neang W th a separating
funnel. -26.4 m (0.525 nol) of hydrazi ne hydrat lyned in the
separating funnel were then added at the m xture was
stirred for two hours at room tenperature. ee==H/7 of the nethano
were evaporated off at [err] and the I O crystallize
overnight in a refrlgerator ' g wth diethyl
ether and drying, there was 35 Lar 'a 65. LA Rg titlefcompound (yield
89% . VIII - 5-(2-chlorophenyl)- 8c,th0‘vc &y | do-

93 g (0.230 mol) of V and 1.75 litres of py;icii.rwe were
poured into a three litre-reactor fitted with appropriate
W, means. AMter solubilization, there were added 56.3 g
(0.25 mol) of phosphorus pentasulphide, and the reaction
mixture was then stirred for three hours at B0-85°C.
Thereafter, the pyridine was evaporated off and the
obtained residue treated with icy-water. The mixture
was then extracted by methylene dichloride, dried with
anhydrous magnesium sulphate, filtered, evaporated and
treated with diethyl ether. The resulting product was
filtered off, and treated with 700 ml of acetonitrile.
The suspension was heated at 60°C for 30 minutes and
then allowed to cool. After filtration, and washing
with acetonitrile and then .with diethyl ether, the

_ residue was dried to vyield B0.2 g (83%) of the title
— compound.

Vi1 -5-(2-chlbtophenyl)-8-ethoxycarbonyl-2-hydrazino-
-6,7,8,9-tetrahydro-38-pytido [4',3':4,5] thieno
L3, 2 £] 1,4-diazepine.

o1
N
C,H,~~O0—C—N
I 5 N
0
NH
/

NH,



am no-6, 7, 8, 9-tetrahydro-311-pyrido [4' ,3" :4,5] thieno [3,2-f]

1, 4-di azepine. [err] 58.5 g (0.140 nol) of VII ‘and 1 litre of THE were
poured into a two litre reactor fitted with cooling neans and’under *
nitrogen. circulation. 11 g (0. 140 nDI) of acetyl chloride and 150 Ji of
THF were then added. The addition was conducted in 30 mnutes at [erﬁT

The solution becane red after stirring for 45 m nutes. The THF was then

exaporat ed of f:faasdqtheorﬁwl hgﬂg sesvduand aeguedrewndfh meeHanollerwere
Then 17.5 g of sodtym, bi cafbon wer e adde m xt ure
extracted wi PRUTEY ifte G {ﬁé‘f h? gﬁ% rdeﬂ@Q‘ﬁ% H?ggm%ppprh%%rei%ﬁes
washed once mmébnﬁaheﬂ aﬂdhdml@@pmﬂﬂthndnﬁhnnslnagﬁésﬂumﬂstMEﬂ&amol)-10-
After filtrati | v f I due
treated with Qr e?’l’fyl aezt ﬁ'er(m% )1/\%; eég éilhl‘l egr{ o] ygeltgg%géf%sﬂ"tql 8%5/'3 t he
title conpounderbxthdn(&ﬁdﬁdo@bpnenyli@W@EﬂhdxyGaﬁhuhytermgxguﬁ?—Was

tetrahydro- 1- 4 y il 4o , 4, 1,2,4-triazolo
[4,3-a] 1,4- dlﬁggg%:ege@b{}ertﬁé; pobrs at ’%"Wéi'k“%'[%&vgm and 750 m of

-acetic acid were poured [nto a-_tmo litre” reactor fitted wth
Thereafter 1/7 of the methanol were evaporated off at

30"Czénd the residue was allowed to crystallize overnight
in a refrigerator. After filtration, washing with
diethyl ether and drying, there was obtained 65.1 g of
the titléfcompound (yield 89%). | _' o ;)

Vil - 5- (2—chlorophenyl) B—ethoxycarbonyl -2-acetamido-
" amino-6,7,8,9- tetrahydro—3n -pyrido [4',3':4,5]
thieno [3,2-£1 1,4- diazepine.

* NH - C= CH,

58.5 g (0.140 mol) of V11 and 1 litre of THF were poured
into a two litre reactor fitted with cooling means and
under nitrogen circulat1on. 11 g (0.140 mol) of acetyl
chloride and 150 ml of THF were then added. The addition
was conducted in:30 minutes at 0°C. The solution became
red after _stifring for 45 minutes. The THF was then
evaporated off and’ the resulting residue treated with
iced water. Then 17.5 g of sodium bicarbonate were
added and the mixture was extracted with 1 1litre of
methylene Adichoride. The 6rganic phase was washed once

wirh'wate; and dried with anhydrous magnesium sulphate.



appropri ate nmeans and under nitrogen circul ation. The red sol ution was
slowy warned over one hour to reflux tenperature and then refluxed for.
15 mnutes. , The yellow solution was then. concentrated on a

rotary. evaporator at a bath tenperature not exgeeding [err], and the acetic
acid yas extracted with 700 m of toluene. The residue was then treated
with diethyl ether, filtered, washed with diethyl ether, and dried to yield
42.8 g (95% of tl\}fetetri tﬂiell(;@ﬂjoun,d the splvent was é&vaporated off and the

6- (2-chl or Opheny|r)esLl%i%glOrEEKaadeE&a"fé@t YlkhArhie Wid%tﬁa‘&n ff‘1{54red

thieno [3,2-f] 1,2,4 trlazolo 4, 3- 1, 4-di azepi ne. errl:
nixture of hydr obthids iad otoadé"tq]cd iH 9 (6% hyef obiont th%lﬁ‘"blyo\?'&ﬂurre)

were poured into a one litre- reactor fitted with appropriate means. Then
35.8 g (0.081 nol j

was stirred at rogh : . ]
of starting material) tellfn—xlﬁgiﬁﬂl-méﬂﬂgm4mipﬁt:mwc[&c;m wt[e] empgmat ed
of f and the conpound egl pet at ed thyl ,e r added and
the m xture was sti rrgé—?—&rpl&g—gﬂ Hﬁgg“" 2 EL* "Sltiwﬁ"-agg gpihe.

11IU‘[CI eI Torpgrtaut v Vo ]TILCIAed Off

washed with diethyl ether and poured into a one litre flask in which 500 m

—
C,H,O—C—N
1
46.9 g (0.102 mol) of VII1 and 750 ml of acetic acid
were poured into a two litre reactor fitted with
éppropriate means and undervr nitrdqen circulation. The
red solution was slowly warmed over one hour to reflux
temperature and then refluxed for 15 minutes. The
yellow solution was then concentrated on a rotary
L | evaporator at a bath temperature not exceeding 35°C, and

the acetic acid was extracted with 700 ml of toluene.
The residue was then treated with diethyl ether, filtered
washed with diethyl ether, and dried to yleld 42.8 g
(95%) of the title compound.



of iced water were added. The pH was adjusted to 9.5 with addi tion of a
40% aqueous sodi um hydroxi de sol ution. The reaction tenperature was .

mai ntai ned below [err] After extraction w th dichloronethane,'the organic *
phase was dried with anhydrous nagnesi um ulphate filtered and the .~ _
di chl oronet hane was partially evaporated o Then 120 M of et hyl acet at e
were added with stirring. After precipitatlon 160 mM of diethyl ether was.

ddded and thexm-xsur(e-wslo&kipmwmt)arrwst ald-ltke:zcmerdncng-méum 41—
Th

refrigerator. AfterGWWlfr tr

there were obtai né&Y . . LAl

foll ow ng ExanpleidlBFmﬁtdaMedﬂazegﬁnuulon ' -12 EXANPLE 1 6
-(2-chl orophenyl) - 9- (1 sopropyl t hi-onet hyl - Ryl ) -

7,8,9,10-tetrahydro- 1-net hyl - 4H pyri do [4',3'

1,2,4-triazolo.(4,3-a] 1,4-diazepine Y =0 R =
reactor fitted with stirring, cooling and warm ng
nitrogen circul ati on were poured 30 A Qm de, 20.3 g (0.055
mol ) of 6-(2-chlorophenyl)-7, -8, ; - et hyl - 4H— pyri do
[4',3 :4,5] thieno [3,2-f] 1,2, g-Lr

hi eno [3, 2-f]
|. Into a one litre

500 ml of mixture of hydrobromic acid:acetic acid (30%
hydrobromic acid by volume) were poured into a one
litre-reactor Fitted with appropriate means. Then 35.8
g (0.081 molf of IX were added portionwise at 5°C and
the mixture was stirred at room temperature for five
days (CCM analysis showed traces of starting materiall).
Thereafter, 250 m}l of acetic acid were evaporated of f
and the compound precipitated. 250 ml of diethy! ether
were added and the mixture was stirred for 30 minutes.
The precipitate was filtered off, washed with diethyl
ether and poured into a one litre flask in which 500 ml
of iced water were added. The pll was adjusted to 9.5
with addition of a 40% aqueous sodium hydroxide solution.
The reaction temperature was maintained below 20°C

After extraction with dichloromethane, the organic phase
was dried with anhydrous magnesium sulﬁhate, filtered
and the dichloromethane was paffially evaporated off.
Then 120 ml of ethyl acetate were added with stirring.
After precipitation, 160 ml of diethyl ether was added
and the mixture was allowed to crystallize overnight in
a refrigerator. After filtration and washing with
diethyl ether, there were obtained 28.1 g of the title
compound (yield 93.6%).

The following Examples {llustrate the invention.



°1, 4-di azepine and 8.9 g (0.058 nol) of isopropyl-thio-ace- tic acid. After
cooling the mxture to [err] there were sloy added, wunder stirring,
;12.36 +g- (0.058 nol) of dicyclohexylcarbodiim de. Stirring was

mai nt.ai ned fexaspi®ins :at [err] and then for one hour after the reaction
m xt Qe had reached roomtenperature. There were then added 2 g of

- di cycl ohexyl carbodi i m de and the m xture was stirred overnight. I3 The

di met hyl f or maéi de wa-shdnriphenfI) by a %I(dsbprbpygthmm&fﬁwrm

hashed once. wt B eer CREERKy A LR Mty 2Raa T 8 52t Fpgilar arie TR
sol uti on, and[t3w2c,'ef]vm1{ R & -triazapeols, 3valitl ph-diazepine acid, dried over

anhydr ous .- magnasioum ,sqlsqigﬁtébyland evaporated to dryness. The residue
was then dissaolved M of ethanol and crystallized. Yi eI d 222 g

(83 %9. EXAMPLE 2 : 6 - (2-chlorophenyl)-
9- (-isopropyl thicems Methiﬁﬁar reavtbr fitted with stirrlng, cool.mg and

1SS ot i BB A U508 [dhag el SRRchTafibh, pere
reactor as i npbxaed e3Q mderefpdumedthymfdmmamﬂde),gemocnrqulmlcws 400 ) Mo bf
toluene, 12.2¢0 60 94%/0¥neny1)-7, 8, 9, 10 -tetrahydro-l-methyl-4H-
pyrido (4',3':4,5] thieno (3,2-f] 1,2,4-triazolo ([4,3-a)
l1,4-diazepine and 8.9 g (0.058 mol) of isopropyl-thio-ace-
_ tic acid. After cooling the mixture to 0°C, there were
A | slowly added, under stirring, 12.36 g (0.058 mol) of
dicyclohexylcarbodiimide. Stirring was ‘maintained for
4 hours at 0°C and then for one hour after the reaction
mixture had reached room temperature. There were then added
2 g of dicycléhexyicarbodiimide_and the mixture was stirred

overnight.




of the product of Exanple 1 and 4.75° (0 0117 nol) of Lawesson's reagent.
The reaction m xture was slowy marned ovet two hours to reflux tenperature
and reflux was maintained for two -hours. After evaporation to dryness and *
treatnent w th dichl oronethane, the solution was passed on a silica gel
columm, eluting wth dichloronethane:fetfanol 95:5 by volunme. After ™
evaporation to dryness of the resulting solution, the residue was
recrystallized fromnethanol. Yield 10.2 g (82 @6 The..fol | ow ng conpounds
have been Thepdingthylfermamide ivasxavwprvatedaefH byue sdd iwapmind t he

ZDFEODL:at@lﬁeéb}cgeﬁqﬁﬁfrﬁe?ﬁgéﬁpthe%sur%) The re51due yas treated
chl or opheny uty, e car bon
~710- t et r ahytitd? | 5@& ﬁ' gx&o[rgm hapey) Y’%?éﬁe [@cffrifhz WAYSY 170 o

%4(2 aLllﬁhiF@Zﬂbtﬁanla Qf%ﬁféoﬁats?dium BX&EEbEn%p? if}&fion, and
-(2-chlorg eny | car

10-tetrah Hé?ﬁ Qﬂﬁ) %— sgigﬁ? %351f3afﬁﬁ dried
1, 2, 4- tnznxem [énh¥dkdne1dmagapshemY suSQRata tmmql eFdpoRiaEed | to
6- (2- chl Or SRS ) - %ﬁ@e%ﬁﬁé h'vfﬂ?”%' rFa&li%@é'lXxeﬁ in8 200 ml of

ethanol and crystallized Yield 22.2 g (83 %).
EXAMPLE 2 : - - : .

6 —(24ch16:ophenyi)- '9-(isopropylthiomethyl-fhiqcagbonyl)-
7,8,9,10-tetrahydro-1 —methy1"4H-pyrido {4',3':4,5] thieno
— [3,2-£] 1,2,4-triazolo [4,3-a] 1,4-diazepine
' Y =8 R = isopropyl ' :

Into the same reactor”és'iﬁ Eiamp1e;; were poured, under

-- nitrogen circulatioh, 300 mi of'tdluene:'iz 2 g (0 025 mol)
of the product of Example 1 and 4.75 g (0.0117 mol) of
Lawesson's reagent. The reaction mixture was slowly warmed
over two hours to reflux temperature and reflux was
maintained for two hours. After evaporation to dryness and
treatment with dichloromethane, the solution was passed on
a silica gel column, eluting with dichloromethane:methanol
95:5 by volume. _After evaporation to dryness of the (;) B
resulting solution, the residue was recrystallized from '
methanol. Yield 1i0.2 g (82 %). |

The following compounds have been prepared as described in

pxamples 1 and 2, but starting with the appropriate
RSCH,COOH derivative.

EXAMPLE 3 : —

6-(2-chlorophenyl) -9~ (t.butylthiomethyl-carbonyl)-7, 8, 9,
10-tetrahydro-1-methyl-4H-pyrido [4',37:4;5] thieno [3,2-f)
1,2,4-triazolo [4,3-aj 1,4-diazepine '

Y = 0 R = t.butyl. )



,2,4-triazolo [4;3-a] 1,4-di'azepine Y = O R - hexadecyl. EXAMPLE 6 : 6

(2- chl-orophenyl ) - 9-(hexadecyl t hi onet hyl -t hi ocarbonyl )-7, 8, 9,
10-t et.r ahydro-1-net hyl -4Hpyrido [4',3 :4.5},tbhieno [3,2-f] 1,2,4-triazolo
(4,3-Q) 1,4-diazepine Y - S, R = hexadecyl. MPLE 7 : 6-(2-chl oropoenyl) -
9- (phenyl t hi onet hyl -carbonyl )- 7, 8, 9, 10-t etrahydro- 1- net hyl - 4H pyri do
[4',3 :4,5] thieno [3,2-f] 1,2,4-triazolo [4,3-a] 1,4-diazepine Y = OR -

d,  10-tetrahydro-1-nethyl-4Hpyrido [4',3 ':4,5] thieno [3,2-f]
1

phenyl . EXAMPLE 8, =(2- ghor ophenyl )-9- (phenylthionethyl-thiocarbonyl)
-7, 8 9, 10- ro-1-nethyl -4Hpyrido [4',3 :4,5] thieno [3,2-f]
1,2,4-triazolo [4,3-a] 1,4-diazepine Y = S, R = phenyl. EXAVPLE 9:

6- (2- chl or ophenylLY». 3 henyht Ri | - - Q,
10-tetrahydro-1¥n£%hgpgéﬁ- &Eﬁggg g[ikfgh$§ﬁgﬁéﬂ¥€§§?¥%§%iﬁﬁérbé%y1) 7e 8
1,2,4-triazolo ?4,3-i?-i?krehaéﬁsrhem7thy¢rm =py¥rifcthox§Afedy | 4 - EXavPEiieno
: (3,2-f) 1,2,4~triazolo [4,3-a] 1,4-diazepine

Y = S,R = t.butyl. |

EXAMPLE 5 :

6~ (2-chlorophenyl)-9-(hexadecylthiomethyl-carbonyl) -7, 8,
9, 10-tetrahydro-1l-methyl-4H-pyrido [(4',3':4,5] thieno

- (3,2-f] 1,2,4-triazolo [4,3-a] 1,4-diazepine
Y = O,R = hexadecyl. S
EXAMPLE 6 @
6 -(2-chlorophenyl)- 9-(hexadecylthiomethyl-thiocarbonyl)7,
8, 9, 1l0-tetrahydro-i-methyl-4H-pyrido ([4',3':4,5] thieno
(3,2-£f} 1,2,4-triazolo (4,3-a] 1,4-diazepine
Y = S,R = hexadecyl.
EXAMPLE 7 :
U 6~(2-chlorophenyl)~- 9_-(phenyl-‘thiomethyl-carbonyl)- 7, 8,

9, 10-tetrahydro-l1-methyl-4H-pyrido {4',3':4,5) thieno
(3,2-£f] 1,2,4-triazolo (4,3~-a) 1,4-diazepine
Y = O,R = phenyl.

EXAMPLE 8 :

6-(2-chorophenyl) -9- (pRenylthiomethyl-thiocarbonyl)

-7, 8, 9, 1l0-tetrahydro-l-methyl-4H-pyrido [4',3':4,5)
thieno {3,2-f) 1,2,4-triazolo [4,3-a)] 1,4-diazepine

Y = S,R = phenyl.




6- (2- chl or ophenyl ) -9-(4- nethoxyphenylthlonethyl-thlocarbonyl) -7, 8, 9,
10-tetrahydro-1-nethyl -4Hpyrido [4',3':4,5] thieno [3,2-f] 1,2,4- trlazolo
[4,3-a] 1,4-diazepine Y SR = 4- nethoxyphenyl EXAMPLE 11 : 6- -
(2-chl orophenyl)- 9-(3, 4-di net hoxyphenyl t hi onet hyl - car- bonyl) -7, 8,

9, 10-t et r ahydr o- 1- net hyl - 4Hpyrido_[& , 3 :4,5]  thieno [ 3, 249
1,2,4-triazolo [4,3-a] 1,4-diazepine - OR = 3, 4-di met hoxyphenyl .
EXAMPLE 12 : 6 -(2-chl orophenyl)- 9-(3, 4-di met hoxyphenyl t hi onet hyl -t hi o-
carbonyl) -7, gxaMPLE 99 10-t et rahydro- 1- net hyl - 4H-pyri do [4, 3': 4, 5]

t hi eno [37Z-TT —1,2,4-triazolo (4,3-a] 1, 4-diazepine Y = SR -

3, 4-di net hoxyphenyl . EXAMPLE 13 : 6-(2-chl orophenyl)- 9-(3, 4,

5- trlﬁEthOXthQB¥bhthﬁphbhbi)GafiKN44ﬂeEhoxypﬁeny19hiomethyl-carbonyl)-

10-tetrahydr t hyl rid | 3, 2561 44
1,2,4-tri azo?é rTg 39'a] @S E géﬁ‘b@%@ é‘ %Jeﬁhﬁ(l Qf%@g drclI rre?ﬁox%)heﬁyll
16 EXAMPLE 1nhieno [3 2-f] 1,2, 4~triazolo [4,3-a] 1, 4-diazep1ne

Y = O,R -methoxyphenyl.

EXAMPLE 10 :

6-(2—cﬁbrophenyl)-9-(4—methoxyphenylthiomethyl—thiocarbonyl)
-7, 8, 9, .10-tetrahydro-l-methyl-4H-pyrido [4',63':4, 5]\u)
thieno (3,2~ f] 1,2,4-triazolo [4,3~-a] 1,4-diazepine

Y =S§,R = 4-methoxyphenyl.

EXAMPLE 11 :

6- (2-chlorophenyl)- 9-~(3,4-dimethoxyphenylthiomethyl-car- |
bonyl) -7, 8, 9, 10¥tétrahydro-1-methyl-4H-pyrido
{4',3':4,5]  thieno [3,2-f] 1,2,4-triazolo [4,3-a]
1,4-diazepine - '

Y = O,R = 3,4-dimethoxyphenyl.

EXAMPLE 12 :

6 -(2-chlorophenyl)- 9f(3,4-dimethoxthenylthiomethyl-thio-\.)
carbonyl) -7, 8, 9, . l0-tetrahydro-l-methyl-4H-pyrido
t4',3':4;51_ thieno  [3,2-f) 1,2,4-triazolo (4,3-a)
1,4-diazepine _ - -

Y = §,R = 3,4~-dimethoxyphenyl.

EXAMPLE 13 :

6~(2-chlorophenyl)- 9-(3, 4, SétrimethbxyphenYIthiomethyl-
carbonyl) -7, 8, 9, '10-tetrahydro-1-ﬁethyl-4H-pyrido
[4',3':4,5] thieno - (3,2-f] 1,2,4-triazolo  [4,3-a)]
l,4~dilazepine ' : ' |

Y = O,R = 3,4,5-trimethoxyphenyl.

\




°6- (2-chl or ophenyl )-9- (3, 4, 5-tri met hoxyphenyl t hi onet hyl -t hi o- carbonyl)-7,

8, 9, 10-t et rahydro- 1- net hyl - 4Hpyrido [4', 3':4,5] t hi eno [3,2-f]
L. 2,4-triazolo [4,3-a] 1,4-diazepine Y = S, R = 3,4,5-tri mat hoxyphenyl .
EXANBLE 15 : 6-(2-chlorophenyl)-9-(2, 3, 4- tr hgethoxyphenyl t hi onet hyl - car -
bonyk) - 7, 8, 9, 10-tetrahydro-1-net hyl -4H pyrido [4', 3" :4,5]

t hi eno [3,2-] 1,2,4-triazolo [4,3-a] 1,4-diazepine Y :CZR =
2,3,4-trinet hoEXAMPLE 14EXAMPLE 16 : 6 - (2-chlorophenyl) -

9-(2, 3, 4-trinmethoxyphenyl t hi onet hyl - thiocarbonyl)-7, 8, 9,

10- t et rahydr o- %—'19%'1«:4'&&%:{,‘1 ot ¢33 4 S5Arimdtn hen&ﬁt@iéﬂxeth 1- thio-
1,2,4-triazolo [4,3-a] 1, 4- dlazeplne

Xy
EXAMPLE 17 : GQPZhGMYGHGﬂhenyIPJ 9- (8-t . bu%9rBﬁEﬁ9PYﬁF8nérng%L¥3‘6§n V¥1d°
_7, 8 9, 1Q4t'et3r'ahycy]0 1-mpilno 4H pyrpde) [4,B 4-4blatdieno [(3,3-a])
1, 2 4-triazolo [4, 3-,a 4-di azepine Y - O R = 4-t.butyl phenyl. EXAMPLE 18
: 6 -(2- chloroﬁhénﬂﬁg zeping butylphenylth|onethyl-thlocar- bonyl ) -7,

8, 9, W= & rmhyd!,o&ﬁsmfmétmkmheM{ 4' 3" :4,5] t hi eno
[3,2-1] 1, 2, Aetriazobe H—3 a} +4—dirazeprne '

EXAMPLE 15 :

6-(2-chlorophenyl)-9-(2,3,4-trimethoxyphenylthiomethyl-~-car-
" bonyl)-7, 8, 9, | 10-tetrahydro-l-methyl-4H-pyrido
_ (4',3':4,5) thieno [3,2-f] 1,2,4-triazolo (4,3-a]
— l,4-diazepine ' '
Y = O,R = 2,3,4-trimethoxyphenyl.

EXAMPLE 16 :

6 =~(2-chlorophenyl)- 9-(2,3,4-trimethoxyphenylthiomethyl-
-thiocarbonyl) -7, 8, 9, 10-tetrahydro-l-methyl-4H-pyrido

[4',3':4,5) thieno [(3,2-f]} 1,2,4-triazolo {4,3-a)

l,4-diazepine '

Y = S R = 2,3,4-trimethoxyphenyl.

EXAMPLE 17 :

6— (2—chloropheny1)- 9-(4-t.butylphenylthiomethyl-carbonyl) -
-7, 8, 9, 10- tetrahydro— -methyl-4H-pyrido (4',3':4,5]
thieno (3,2-f) 1,2,4~-triazolo (4,3-a) 1,4-diazepine

Y = O,R = 4-t.butylphenyl.

EXAMPLE 18 :

6 -{(2-chlorophenyl)- 9-(4-t.butylphenylthiomethyl-thiocar-
bonyl)-7?, 8, 9, 10-tetrahydro-l-methyl-4H-pyrido
[(4',3':4,5]  thieno  [3,2-f] 1,2,4-triazoloc  [4,3-a]
1,4-diazepine

Y = S,R = 4-t.butylphenyl.




Y = SR = 4-t.butylphenyl . -17- EXAMPLE 19 : 6 -(2-chl or ophenyl) -
9,

9-(2-trifluoronethyl phenyl thi onet hyl - -carbbnyl) 7, 8,
10-tetrahydro-1-nethyl -4Hpyrido [4', 3" :4,5] t hi eno [3,2-f] _
1,2,4-triazolo (4,3-a] 1, 4~diazepine Y=0 R-= i}
2-trifluoronet hyl phenyl. EXAMPLE 20 : & -y(®2~chi orophenyl.) - -
9-(2-trifluoronethyl phenylthionethyl- -thiocarbonyl)-7, 8, 9,
10-tetrahydro-1-nethyl -4Hpyrido [4 , 3" :4,5] t hi eno [ 3, 2-1]
1,2,4-triazgngggagigug-a] 1, 4-diazepine Y = S R = 2-trifluoronethyl phenyl.
EXAMPLE 21 : -(2-chl orophenyl)- 9-(3-trifluoronethyl phenyl thi onet hyl -

- carbonyl) - g -(zachlor%phen iq-Ie§LQE¥@EQf1uE§bﬂE Qh&%méih =]

t hi eno 3, 2-f 4- trlazolo i.aze |n -
3- trlfluoréﬁ@ﬁmﬂﬂ*k%y1 EXANPLE 287 6 A PZ 8%&3%855@h}r?é%hy 4H-pyr1do
9- (3-trifl uqréones tyd Benyl tohienet hyl {3- Izhlchar bvpy)3-triazélo 9, [(4,3-a]
10- tetrahydro <fP Qg 4H pyrido [4', 3" :4,5] t hi eno [3,2-]
1,2,4-triazol’ 1 %} T

Y = 0O R = 2~ trifluoromethylphenyl

EXAMPLE 20 :

6 -(z-chlorophenyl)- 9-(2-t:ifluotomethylphenylthiomethyl—
-thiocarbonyl)-?, 8, 9, 1lO-tetrahydro-~l-methyl-4H-pyrido

{4',3':4,5]  thieno (3,2-f) 1,2,4-triazolo [4,3~-a)

1l,4-dlazepine o :

Y = S,R = 2-trifluoromethylphenyl.

EXAMPLE 21 :

6 -(2-chlorophenyl)- 9-(3-trifluoromethylphenylthiomethyl-
—carbqnyi)f7, 8, 9, 10-tetrahydfo-1-methyl-4H-pyrido

[(4',3':4,5]  thieno . ([3,2-f] 1,2,4-triazolo  (4,3-a}
1,4-diazepine ' '

Y = O,R = 3-trifluoromethylphenyl.

EXAMPLE 22 :

6 -(2-chlorophenyl)- 9~(3-trifluoromethylphenylthiomethyl-
-thiocarbonyl)-7, 8, 9, 10-tetréhydro&l—methyl-4H-pyrido
(4',3':4,5]  thieno  (3,2-f] 1,2,4-triazolo  [4,3-a]
1,4-dlazepine S

Y = § R = 3-trifluoromethylphenyl.

EXAMPLE 23 :

6 =-(2-chlorophenyl)- 9-(4-trifluoromethylphenylthiomethyl-
-carbonyl)-7, - 8, 9, 10-Eetrahydro-1-methyl—4H-pyrido
[(4',3':4,5] thieno  [3,2-f) 1,2,4-triazolo  [4,3-a)]
1,4-dlazepine : | '
Y = O,R = 4-trifluoromethylphenyl.




i, 4-di azepine Y =S, R = 3- trlfluoronethylphenyl EXAMPLE 23 : 6
-(2-chl orophenyl): 9-(4- trlfluoronethylphenylthlonethyl- -car bonyl) -7,
, 9, 10-t et rahydro- 1- et hyl - 4H-pyri do , 3" 14, 5] t hi eno
3, 2-f] 1,2,4-triazolo [ 4, 3-a] 1, 4-diaz |neY=O,R=
il uor onet hyl phenyl . -18- EXAMPLE 24 : 6 -(2-chlorophenyl)-

5

[3,2

4-tr

9-(4-trifluoro | ¢ hi onet hyl - -thiocarbonyl)-?, 8, 9,

10-t et rahydr o- ¥§%§¥%$$—3¥prrldo [4',3 :4, 5] t hi eno [ 3, 2-1]

1,2, 4- trlazolo , 4- dlazeplne = - 4- trlfluoroneth heq¥
EXAMPLE 25 : (Z 1?% nyll: -ﬁﬂﬁnﬁ%ﬁﬁ%ﬁﬂﬁqqﬁ %ié@#? tyl-
'i7é 48, 9,liﬂkéﬁ%ﬁ&?&?ﬁpll—npthyj 4$9py8xh}téfﬁaﬁydfb£ﬂ ﬁétny%;éﬁ?é&fido
: triazolo f ine Y = = u R

6 -(2- chI or ophehyt 3 Ia%fbfo’?)%enyl[tjm e hylll 2,392? X88n§|) 7%;

8, 9, lOAtéiaaepHne 1-met hyl.- 4H-pyrido [4',3':4,5] t hi eno
[3,2-1] 1,2,4-1r§280L04 -t rh #1 doRbmethylphenyl. '

EXAMPLE 25 :

6 -(2-chlorophenyl)- 9-(4-fluorophenylthiomethyl-carbonyl)-
-7, 8, 9, 10-tetrahydro-l-methyl-4H-pyrido '[4',3':4,5]
thieno (3,2-f] 1,2,4-triazolo (4,3-a] 1l,4-diazepine

W Y =.0,R = 4-fluorophenyl. ' | |

EXAMPLE 26

6 -(2-chlorophenyl)- 9-(4-f1uorophenylthiomethy1—thiocar-
bonyl) -7, 8, 9, 10-tetrahydro-l-methyl-4H-pyrido
{4',3':4,5) thieno (3,2-f) 1,2,4-triazolo {4,3~a)
1,4-diazepine

Y = §,R = 4-fluorophenyl.

EXAMPLE 27 :

6 -(2-chlorophenyl)- 9-(2,3-dichlorophenylthiomethyl-car-
bonyl) -7, 8, 9, 10-tetrahydro-1-methyl-4H-pyrido
o (4',3':4,5]) thieno [3,2-f) 1,2,4-triazolo (4,3-a]
1,4-diazepine :
Y = R = 2,3-dichlorophenyl.

EXAMPLE 28 :

6 -(2-chlorophenyl)- 9-(2,3~diéhlorophenylthiomethyl-thio-
carbonyl) -7, 8, 9, 10-tetrahydro-1-methyl-4H-pyrido
[(4',3%':4,5] thieno (3,2-f] 1,2,4-triazolo- (4,3-a]
1,4~diazepine o

Y = S, R = 2,3~dichlorophenyl.




1, 4-di azepine Y = SR = 4-fluorophenyl. EXAVWPLE 27 6 -(2-chlorophenyl)--
9- (2, 3-di chl orophenyl t hi onet hyl -car- bonyl)-7, ° 8, ‘9, )
10-tetrahydro- 1- nmet hyl -4H-pyrido [4', 3" :4,5] t hi eno [3,2-1]
1,2,4-triazolo [4,3-a] 1,4-diazepine Y - OR = 2,3-dichlorophenyl. &%
EXAMPLE 28 : 6 -(2-chl orophenyl)- 9-(2.733& ¢hl or ophenyl t hi onet hyl -t hi o=

car bonyl ) -7, 8, 9, 10-tetrahydro-1-net hyl -4Hpyrido [4',3':4,5]
t hi eno (3, 2-1] 1,2,4-triazolo (4,3-a] 1,4-diazepine Y = SR =
2, 3-di chl or ophenyl . -19- EXAMPLE 29 : 6 -(2-chlorophenyl)-

9- (4- phenox EXAMPLIR 290ret hyl - car bonyl) -7, -8, 9

10-t etrahydro- 1-net hyl - 4H-pyrido - [4' ,3':4,5] thieno [3,2-f]"
1,2,4-triazolo (4,3-a] 1,4-diazepine Y = O R = 4-phenoxyphenyl. EXAMPLE 30
© 6 - (2-chl &r ogRewhlprephenydhien deypirphenoryphenyl thiemethyl heaybenyl)

8, 9, -7, 10gtetrahydno-teahiad1ndtdy 4n-byhdd [4athizeng, s
[3,2-] }:%,4-tr|azolo 2[4,3-a£ : - _ .
hieno (3,2-f] 1,2,4-triazolo [4,3-a) 1,4-diazepine

Y = O, R = 4-phenoxyphenyl.

EXAMPLE 30 :

6 -(2-chlorophenyl)~-9 f(4—phenoxypheny1thiomethy1-thiocar-
bonyl)-7,' 8, 9, io-tetrahydro-l-methyl-4H-pyrido ./
[4',3':4,5] thieno  ([3,2-f] 1,2,4-triazolo  (4,3-a]
1,4-diazepine

Y = § R = 4~-phenoxyphenyl.

- EXAMPLE 31 :

6 -(2-chlorophenyl)- 9-(2- furylthiomethylecarbonyl)-7, 8,
9, 10-tetrahydro-l—methy1-4H¥pyfido | {4',3':4,5) thieno
{3,2-£f] 1,2,4~-triazolo (4,3-a] 1,4-diazepine

Y = O,R = 2-furyl.

EXAMPLE 32 ¢ B | |

J o | \
6 -(z-chlbrophenyl)- 9-(2- fury1thiométhy1-thiocarbonyl)-7,

8, 9, l0-tetrahydro-l-methyl-4H-pyrido ([4',3':4,5] thieno
(3,2-f] 1,2,4-triazolo (4,3~a] 1,4~-diazepine

Y = S, R = 2-furyl. o

6 -(2-chlorophenyl)- 9-(2- thienylthiomethyl-carbonyl)-7,
8, 9, 10-tetrahydro-1-methyl-4H-pyridb [(4',3':4,5] thieno
{3,2-f) 1,2,4-triazolo [4;3#a1'1,4-diazepine

Y = O,R = 2-thienyl.




H,4-diazepine Y = SR = 4-phenoxyphenyl. EXAMPLE 31 : 6 -(2-chlorophenyl)-
9-(2- furylthionethyl-carbonyl)-7, 8, 9, 10-t et rahydr o- 1- net hyl - 4H pyri do.
4,3 »4,5] thieno [3,2-f] 1,2,4-triazolo (4,3-a] 1,4-diazepine Y = QR =
2-furyl . EXAMPLE 32 :- 6 -(2-chlorophenyl)=20-(2- '

f uryldhi onmet hyl -t hi ocarbonyl)-7, 8, 9, 10-tetrahydro-1-nethyl-4H pyrido
[4" ,3":4,5] thieno [3,2-f] 1,2,4-triazolo (4,3-a] 1,4-diazepine Y = SR
2-furyl. EXAMPLE 33 : 6 -(2-chlorophenyl)- 9-(2- _

t hi enyl t hi onet hygkagprosy! }-7, 8, 9, 10-tetrahydro-1-nethyl-4H pyrido
[4',3 :4,5] thi'eno [3,2-T] 1,2,4-triazolo [4,3-a] 1,4-diazepine Y = OR
=2-t hi enyl . -20 - EXAMPLE 34 : 6 -(2-chl orophenyl)- 9-(2- -

t hi enyl t hi omet hg/l -{ 2+ochapbophenyl¥~ 98.(2<9,thienylthiomethyl-thiocarbonyl)-
10-tetrahydr.o- 14 et byl - 4 pyr{ o wdemdr D LeNQL t At
1,2, 4-triazol o [4 3%’] 1%1-di£§e%?%%évér%,hJée{éﬁ?ﬁi g‘ﬁyﬁ?ﬁ%&l alfy 3"+4.5]

thieno {3,2-f] 1,2,4-triazolo [4,3-a] 1,4-diazepine
Y = §,R = 2-thienyl.

TOXICITY

The compounds of the invention are not toxic on mice
at the dose of 1 g /kg, by the IP or oral routes.

PHARMACOLOGY

Varioﬁs:pharmacbloéical detérhinations have been made on
these compounds ; they are summarized as follows :

1) Inhibition of platelet agreg;tidn induced by PAF

U This experimqntation was conducted according to the method
of R. KINLOUGH. RATHBONE, J.P. CAZENAVE, M. PACKHAM and
F. MUSTARD, Lab. Invest. 48, 98, 1980. In this test, New
Zealand rabbits were uééd (male New Zealand rabbits of an
average weight of 5 kg).

The determinations are made on a chrono-log Coultronics

agregometer, at 57°C coupled with a graphic recorder ; the
> results of these determinations '(in molecular

concentration) are reported in Table I (central column).



. The conpounds of the invention are not toxic on nice at the dose of 149
/kg, by the IP or oral routes. PHARMACOLOGY "Various phar nacol ogi cal
determ nati ons have been nade on these conpounds ; they are SUWnarrzed as °
follows 1) Inhibition of platelet agregation induced by PAF This
experi nentati on was conducted accordi n§ #d the nmethod of R Kl NLOUGH. *"‘
RATHBONE, J.PP. CAZENAVE, M PACKHAM and F. MUSTARD, Lab. Invest. 48, 98,
1980. In th| est w Ze bits_were used nale hbm/ZeaI nd rabbits-
of an averad mim'&pnz&lea&‘ ‘ba‘ibr.. ng &9 Renzediazen ; Bno- | og
Coul tronics agregorreter at [err] coupl ed wrth a graphr C recorder ; the

| t
o epor t edne, e ofSAETbEEYLENS expbiinenfRbiGH HorkiRe B dhieon)
bi nding to b’@ﬁz@cﬁsazmm@%cept thisTREPREdRERSAtAPN: He A8 evrqﬂ!m:ound of

experi ment attlh@ IRPERESoAN HAW BeBbhrso®biZéprei Nikli SsterpethreNt atl qrs
as a conpound of t he | nvent i on has a . benzodr azepr ne |i ke tructure,

i nportant t wi he&sheghe wheihey | the)c $PSS "&&ql\ﬁzﬁpi%ul d
not = appear acﬂ:‘tivﬂﬁ}e dasafld Wheste Pppést et abgridpst rd&savasmerﬂe bigiatelet

Ther ef or e, agtrhe'gséti expersrnfnqxfbitend. has. been . conducted

Therefore, this experimentation  has " ‘peen -conducted
according to the method of MOHLER H. and RICHARD J.G.
Agonist and antagonist benzodiazepine receptcr interaction )
in vitro, Nature, vol. 294, 763-765, 1981.

This experimentation was conducted on rat brains incubated
1 h 30 at 4°C using ‘H-RO-15-1788 and SH-RO-5-4864 (NEN) as
tracers and RO~-15-4788 and RO-5-4864 as reference
antagonists.

The results in molecular concentration are reported in
Table I (right hand column)

3) Global ischemia on gerbils

For this test, males gerbils  were anaesthetized with
brietal at the doses of 35 mg/kg IP : thereafter, both
carotides vwere clamped for 10 minutes, then the clamping
was released. Treated animals received each 10 mg/kg of the
compounds of one of the examples.

One week later, the animals were killed and both
hippocampes were taken, weighed and frozen at -80°C.

After crushinq with 1 ml =% TRIS-HC1 'pH 7.4 for
30 seconds, aliquots of 50 Ml eaun of this preparation
were incubated in each 1 ml of TRIS-HCl buffer containing

’H—Pl_( 11195 at 2 nM (90 Ci/mmole, NENE, Germany) for 1 hour
at 25°C.



accor di ng to the method of MOHLER H and RI CHARD J. G Agoni st and

ant agoni st *benzodi azepi ne receptor interaction in vitro, Nature, vol. 294,
/63-765, 1981.. This experinentation was conducted on rat brains incubated 1
.h 30 at [err] using [err]-RO 15-1788 and [ergd -RO 5-4864 (NEN) as tracers
and h,ROlS 4788 and RO 5-4864 as reference antagonists. The results
i n nmol ecul ar concentration are reported in Table |I (right hand colum). 3)
A obal hl S_che(rjn chnﬂ O ¢h | ?pquar?]bign, test, deﬂﬁfﬁﬁnéﬂ%bbl SY]ereV\?ﬁﬁde. Theh
anaest heti ze [ietal., at_the ses t er after {
carotides were c ngt ff&’rf 10°MF Pt es, ﬁg%efhe”%\aé%ﬁdﬁ Peassé?)e 1th1°
Treat ed ani nal s’Hr-é’d@l\lé@Seanﬂrl{L@r)rrgakg eicprleesedrmuurﬁi-snaifemmf K tHel95/mg
exanples. One ypek egﬂt @rissueh @m&twrfn Fb&k?ﬂta@@d of? %tect:lt n
hi ppocanpes were ta wel ghe frozen at [err crusting w %

1 m CI%‘@’HESI t‘pI—FOV*:!Plfor 30 seconds, aliquots of 50 [err] each
of this preparation were incubated in each 1 ml of TRI S-HO buffer

containing [err]-PK 11195 at [er 90 Ci/ | e,, NENE, GCer nan or, 1
hour at [err]. T - FRsgs o2& H’L ;éiﬂ %jé?’h ALEi FRP ?/%"%"e‘;rrdﬂ'e

The Table II.

PRESENTATION -~ POSOLOGY

In human therapy, the compounds of the ixjvention_ are
preferably administered by the oral route. Preferred forms of
administration include tablets, gelatine capsules and the
like. Usual posology is from 50 mg to 500 mg per diem
according to the case. The preferred unit dose is 50 mg,
associated with appropriate carriers andagents. They may also
be administrated by inje’étion route. Usual posoclogy is from
5 mg to 100 mg per diem according to the case. Unit doses
are from 1 to 20 mg.



density of onega 3 sites (marked by the specific [err]-PK 11195
mar ker) are expressed in f-noles of PK 11195/rng of fresh tissues. and .
converted in percentage of protection conpared to control. The results of *
this experinentation are reported in Table Il1. PRESENTATION - POSOLGGY In
human t herapy, the conpounds of the ifaiveBt+on are preferably adni ni st&r ed
by the oral route. Preferred fornms of adm nistration include tablets,

gel ati ne capsules and the |ike. Usual posology.is from50.ng-to 500 ng per
di em according to the case. The preferred unit dose is-50 ng, associated
with appropriate carriers-andagents. They may al so be admi nistrated by
injection route. Usual posology is from5 ng to 100 ng per diem according

to the casBABLA|t Aloses are from1l to 20 ng. . -23- TABLE'| A EXAMPLES
[err] ' BDZ receptors 2.53 [err] 6.7 [err]
2 2.81 [err] . 4.82 - [err] 3 1.68
[err] 23 Forr]—4 407 mae L 1.5
Lerrl S EXAM%ﬁ%E | .[q%g%_ | BDZ receptors " _

! Czs3 w0 | e 107°

2 2.81 08 | as 107 |

s ] 168 ic.)"s ' .2__.3 0t ~

4 i_{éi. - -Ef7;  1ss fio'6

s 743, 00 | v e

6 | 9.46 _...'16_;9 o1 107

7 5.11 T 2.1 T

8 1.05 108 - 7.33 10”8

5 331 a0 2.7 1078 o

10 1.71 T 6.6 _ 107>

" 260 - TR T

12 3.14 T | 8.7 101




9. 46 [err] S 9 [err] 7 5.11

2.1 [err] 8 '1.03 [err] .
lo: 9 3. 37 [err] 2.7 [err] 10
[err] 6.6 [err] =824 - [err] |
[err] 1.4 12 3.14 | 0-8 8.7
-24- TABLE | B EXAMPLES IC[err] receptors 13
[err] 5.5 10 14 9.22 [err]
| 0-6 15 1.2 | o- 3.6 [err] 16
| 0-8_. 6. [err] 17 8.75 10
[ er B 1 B 2.3 [err] 4. 41 [err] 19
[err] 2. 7 [err] 20 1.46 [err]
[err] 21 8. 66 8.122 8. 18
6.1 [CII] 23 . = [Ull] 1.2
ExAkpLes | [erM] 1c,) 33 BDZ. réQpbors
13 185 - 1078 5.5 107>
4 9.22 1077 1.5 T
s 1.2 0’ | 36 107
6 | 535 108 6. 0™’
17 8.75 T 4.1 1076
8 2.3 T 441 T
-9 -7
19 6.36 10 2.7 10
20 .46 107’ 1.6 1076
2 8.66 107 8.1 107’
22 8.18 107 6.1 o™’
23 1.24 10°8 1.2 107
24 3.27 1078 3.3 1076




-25- TABLE | C EXAMPLES '[efr] BDZ receptors

[err] 25 1.13 6. 3 [efr] 26 o
6. 56 [err] 6.1 [err] 27 .8.45 - [err]
4.8 [err] 28 9. 06 [err] 4 .3 s
[err] 9.05 [err] | .23 [err] 30 1.04 w
10 3.6 [err]" 31 =25 -7.10 [err] 2.3
[err] 8.75 [err] . 1.3 [err] 4.12 [err] 1
5.7 [err] 34 1.28 [err] 7.2
[err] TABLE |1 A EXAVPLES G obal protectionin %1
54,2 *** 2 36.3 ** 3 : ' 34.3** 4
38.1 * 5 FABLE | € 29.4 ** 6 27.8 **
| exampLes | - 1c,, | BDZ receptors
L .
25 R 6.3 T
26 656 107 61 107’ .
_ ' \/
27 8.45 0% | 4 1073 '
N 9.06 107 1.3 10°%
29 9.05 1077 123 10t
30 “0a 107 36 107
o | 10 w0?® | 23 w07
; 8.75 107 3 10°® |
13 112 108 5.7 T
L N .7
14 1.28 10 7.2 10




37 14.8 NS 8 26.2 9

31.2 ** 10 ‘ " '10.3 NS 11 46.5 *** 12,
L84.1 ** 13 | 32.1 ** 14 19.7 NS 15
358** 16 29.3 ** 17- % - 11.1 NS 18
12. 6; 19 45.6 *** 20 32.7 **
-27- P‘I'ABLE 1 B EXAMPLES G obal protection in %21 .
34.1 ** 22 48.1 *** 23 37.5 **
24 38.7 ** 25 14.7 NS 26
26.5 27 33.3 **
TABLE II A
EXAMPLES | Global protection in %
T ' 54.2 ***
2 ' 36.3 **
: 3 34.3 **
~ 4 38,1 **
5 | 29.4 **
6 27.8 **
7 | | 14.8 NS
8 262 ¢
9 31.2 **
10 10.3 NS
' 46.5 ***
12 34,1 **
- 13 32.1 **
14 19.7 NS
s 35.8 **
16 29.3 **
17 11.1 NS
18 12.6 NS
19 45.6 ***
20 32.7 **




-

3

28 35.3 ** 29 51.6 *** 30
16.1 NS 31 36.2 ** 32 ' ‘ ©30.3 **
33 ' 24.8 34 34.7 ** -28- v
CLAIMS: 1. A thieno-triazol -diazepine derivative of the general forngta |
[err] wherein Y represents an oxyged %f ~sul phur atom and R -l
represents a straight chain or branched chain al kyl group having from1l to
20 carbon atons; a phenyl group; a phenyl group substituted by one or nore
of a straight chain or branched chain al kyl group having from1l to 5 carbon
atons, an al koxy group having from1 to 5 carbon atons, a hal ogen atom a
trifluoronmethyl group or an optionally substituted phenoxy group; or a
furyl or thiengl groug; or a therapeutically acceptable salt. of such a
derivative. PABREtRIeBo-tri azol o-di azepi ne derivative according to claim 1
in which Y represents an oxygen atom and R represents an

i sopropyl, t-butyl, hexadecyl , phenyl ,
" EXAMPLES " Global protection in %

21 34,1 **

22 | 48.1 *e*

23 | 37.5 ** -/
24 1 38.7 **

25 14.7 NS

26 | 26.5 *

21 33.3 o

28 | 35.3 *

29 1 51.6 ***

30 16.1 NS

3 | 36.2 **

32 : 30.3 ** o
33 | 24.8 *

34 34,7 **




>

4- met hoxyphenyl , 3, 4- di nmet hoxyphenyl 3,4,5-trimethoxy- -phenyl,
2,3,4-tri et hoxyphenyl, C4-t. butylphenyl 2- trlfluoronethylphenyl
#3-trifluoronethyl phenyl, 4- trlfluoronethylkphenyl - 4-fl uorophenyl,

2, 3-dichloro- -phenyl, 4-phenoxyphenyl, 2-fpgyl or 2-thienyl group. 3. A
thléﬂg—trlazolo dlazeplne derivative accordlng toclaim 1 in which Y
represents a sulphur atom and R represents an isopropyl, t-butyl,
hexadecyl , POEAYMS : 4- nethoxyphenyl 3, 4- dinethoxyphenyl

3,4,5-trinetho y- -pﬁgn i met ho h

4-t . butyl phenyt: A" "f tﬁ'nfaﬁfglr Or%ntahz?plne é&?‘l% ¥1've of the general
3-trifluoronet hgtphdayl 4- trlfluoronethylkphenyl, 4-f | uorophenyl ,

2, 3-dichloro- -phenyl, 4-phenoxyphenyl, 2-furyl hi enyl group. 4. A
process for the preparation of a thieno-triazol azepi ne derivative of
the general fornmula | [err] wherein Y represents xfﬁgn atom and R fs as
defined in claim1, the process conprising treating the, thieno-
-triazol o-di azepi ne conmpound of the fq rBh\conpound of the
general fornula [err] wherein R is as| defi clai m 1, \under nitrogen
circulation, in the prdbsescecti—-asiyght ptoi chjonetric epcess of hydroxy-

Y A\ )
SN

wherein Y represents an oxygen or sulphur atom and R

represents a straight chain or branched chain alkyl group
having from 1 to 20 carbon atoms; a phenyl group; a phenyl
group substituted by one or more of a straight chain or
branched chain alkyl group having from 1 to 5 carbon atoms,
an alkoxy group having from 1 to 5 carbon atoms, a halogen
atom, a trifluoromethyl group or an optionally substituted
phenoxy group; or a furyl or thienyl group:

or a therapeutically acceptable salt of such a derivative.

2. A thieno-triazolo-diazepine derivative according to
% claim 1 in which Y represents an oxygen atom and R
represents an isopropyl, t-butyl, hexadecyl, phenyl,
4-methoxyphenyl, 3,4-dimethoxyphenyl, 3,4,5-trimethoxy-
-phenyl, 2,3,4-trimethoxyphenyl, 4-t.butylphenyl,
2—trif1uoromethylphenyl, 3-trifluoromethylphenyl,
4-trifluoromethylkphenyl, 4-fluorophenyl, 2,3-dichloro-
-phenyl, 4-phenoxyphenyl, 2-furyl or 2-thienyl group.

3. A thieno-triazolo-diazepine derivative according to
~claim 1 in which Y represents a sulphur atom and R
represents . an isopropyl, t-butyl, hexadecyl, phenyl,
4-methoxyphenyl, 3,4-dimethoxyphenyl, 3,4,5-trimethoxy-
-phenyl, 2,3,4-trimethoxyphenyl, 4-t.butylphenyl,

N A




benzotriazol e or dicyclohexyl carbodiimde, at about [err] 5. A process
for the preparation of a t hi eno-tri azol o-'-di‘azepi ne derivative of the
general formula | - 30- 1 Y [err] wherein Y represents a sulphur atom
and Ris as defined in claiml, .the process conprising treating the 4*?
correspondi ng thieno-triazol o-di azepi ne ggyi vative of the general formssa |
wherein Y represents an - oxygen atomwth Lawesson's reagent or with
phosphorus pentasul phide in an aprotic solvent at a tenperature of from
roomtenperature to the reflux tenperature of the reaction mxture. 6. A
therapeutic 2-tohbbepremathytonprising a  thi ehokr ifhyerenethy bgnne
derivative agcefffNGotOmatiy PkpteRY s 1 4QrIucRopheniarapeut ifaiidhioro-
acceptabl e salt of _such a derivative, in_adm xture wth a_therapeutically
accept abl e drPRemYLorécRipeperyPRenily nérEpeNti 87 ﬁﬁB%??Y%ngﬁeEgrding to
claim6, for oral admnistration in a single dose, containing from10 to

100 ng of acjive,ingredient. 8. t herapeutic. conpqsition accordi.ng t
cl aim 6, foripar%nt A esasdmfﬁirsté&?i o Ff“laraats]ltﬁ'bl é’%(sjo"é"e,t Jb%rfoa'i*rﬁ%%oloo'
-diazepine derivgtive of the general formula I

R~S—=CH,=~C=N

| s N

Y /7 N

o T O §

_ - . N/// |
wherein Y represents an oxygen.atom and R is as defined in
‘claim 1, the process comprising treating the thieno-
-triazolo-diazepine compound of the formula II
I1

with a compound of the general formula RSCH2COOH wherein R
is as defined in claim 1, under nitrogen circulation, in
the presence of a slight stoichiometric excess of hydroxy-
benzotriazole or dicyclohexylcarbodiimide, at about 0°C.

5. A process for the preparation of a sthieno-triazolo-
-diazepine derivative of the general formula I |

* c L M S *



from1 to 20 ng of active ingredieﬁt.

b

!

-

- 30-

cl

wherein Y represents a sulphur atom and R is as defined in
claim 1, the process comprising treating the corresponding
thieno-triazolo-diazepine derivative of the general formula
I wherein Y represents an oxygen atom with Lawesson's
reagent or with phosphorus pentasulphide in an aprotic
solvent at a temperature of from room temperature to the
reflux temperature of the reaction mixture.

6. A therapeutic composition comprising a thieno-
~-triazolo-diazepine derivative according to any of claims
1l to 3, or a therapeutically acceptable salt of such a

derivative, in admixture with a therapeutically acceptable
diluent or carrier.

7. A therapeutic composition according to claim 6, for
oral administration in a single dose, containing from 10
to 100 mg of active ingredient.

8. A therapeutic composition according to claim 6, for
parenteral administration in a single dose, containing
from 1 to 20 mg of active ingredient.

AR



