TI TLE: Preparation of Thieno-triazol o-di azepi ne Derivatives DESCRI PTI
The invention relates to a process for the preparation of derivatives
t hi eno-triazol o-di azepine. Modre particularly, the invention FE
process for t he preparation of t hi | eno- triazol o-di azepi ne
derivatives of the general fornula A [err] [err] [err] wherein Y represents
an oxygen or sul phur atom and R represents a straight chain or branche@t
chai n al kyl grppp,paving from1l to 20 carbon atons; a phenyl group; a
phenyl group suﬁETTTutnd by one _or nore of a stralght chaln or branched
chain alkyl g t 3 Og6d 3 friotgs havi ng
from1l to 5 cDESIREPTION: @ hal ogen aton1 a trlfluoronethyl group or an
optionally su €Nnox ro a furyl or thienyl group. These
conpounds  ar teqﬁ’%ieé'w?ﬂg&"“ r%elgﬂ%rréﬂ 3 NPrR%RSe of&Tdi e ABERPaERtdANNO.
9010403. 5 ( PatehtdeédivR2@Bdek36f ) thhendetetinhedol-Aeaeepinkhey are
anti-ischemc, anti- asthmatic and antl-allerglc agents and
gastro-intestinal protectors.

More particularly, the invention relates to a process

for the preparation of thieno-triaiold-diazepine
derivatives of the general formula A

ey

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 grbup 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. '

,-l“m_._

These compounds are described and claimed in .our
copending Application No. 9010403.5 (Patent No. 2231330).
As described therein, they are anti-<ischemic, anti-
asthmatic and anti-allergic agents and gastro—intestinal

protectors.



42- The invention provides a process for the preparation of the

t hi eno-triazol o-di azepi ne derivatives of the general fornula A as above
defined, the process conprising reacting the thieno-triazol o-di azepi ne
derlvatlve of the fornmula B B. [err] [err] with a stoichionetric anount
of "a conpound of the general fornula C wherein R is as above defined,
in the-presence of a slight stoichionetric excess of the

di cycl Xyl - carbodi im de t.o obtain a conpound of the eneral formula D
[err] “herein R FBeadnygsrdogemumyddes a Brocgsg fpr thhe gsepagation of
thi eno-triazol o- dhazemeﬁodefuabwedebzbbengerw:alvafar«a& a0\ 'taeoaen'a@al

whi ch Y represen iulpg ato reac% ﬁ? e c Hgound of the

fornula D mﬁth rﬂH 8phdr RS  PRAYGsuf phiBe- wi PRPESREss§ mgrfééﬁgnt

to obtain a conppaadtbhgt hehgenartdleno-triazolo- dlazeplne derivative of
the formula B

B.
-Cl
N
H-N l 2
- s N o
N !
' H
with a stoichiometric amount of a compound of the.
general formula C _
RSCH,COOH : C.
wherein R is as above defined, in the presence of a
slight stoichiometric excess of the dicyclohexyl-
carbodiimide to obtain a compound of the general formula
D
/

wherein R is as above defined;



formula D [err] [err] [err] wherein Ris as above defined; reacting the
conpound of the general fornula Dor D with a stoichionetric excess of
hydrazi ne hydrate to obtain a conpound of the general formula E [err]*[err] i
[err] wherein Y and R are as above defined; and cyclising the conpound of
the general * formula E with a trlalkylb?rhoacetate The process is L
illustrated by the follow ng reaction schene: - 4 - Nlawesson' s &?agent
[err] [err] Jegr] W

if the desired thleno—trlazolo—dlazeplne derlvatlve

of the general formula A is one in which Y represents’ a
sulphur atom, reactlng the compound of the generalf
formula D w1th phosphorus  pentasulphide or with
Lawesson s reagent to obtain a compound of the general

formula D'

-Cl
’ D‘ -
R s cﬂz.C.N ,"'"": .
S

wherein R is as above defined;
reacting the compound of the general formula D or D'
with a stoichiometric excess of hydrazine hydrate to
obtain a compound of the generai formula E

cl

: E.

wherein Y and R are as above defined;

and cyclising the compound of the general formula E
with a trialkylorthoacetate.

The process is illustrated by the following reaction
scheme:



-5- Preferably, the reaction of the conpounds of the general fornulae B and
‘Cis perfornmed,in an aprotic solvent at a tenperature of fromO to 60C '
. Tpe sul phuration of the conmpound of the general fornula D is
Eswtabrl”fperforrred with three to five stoicrometric equival ents of
phosphorﬁjs pent asul phi de or Lawesson's reagent in an aprotic solvent at a
terrperature of from10Cto the reflux tenperature of the reaction

m xt unes” The reaction of the conpound of ‘e general formula D or D
wi th hydrazine hydrate | preferably perfo4 i@l a protic sol vent '
with fromthree to five s §0h| onetric equi y# ¢ntd_of hydrazine. hydrate at
a tenperature of from anbi ent tenperatu If ~Nhe cyclisation of the
conmpound of the genegal be pefiforged wi)h from1l to 3

stoi chionetric equi vél’ ﬁt@{ﬂg}o?"t ﬁgm"t 3 52 at e, which is
preferably triethyl orthoacetate. It may be perfqrnme@® in a protic sol vent

at a tenperature of from ambient tenperature to the ref [ux tenperature of

the reaction m e. The reac descri bed above are preferably
carried out und iNteCl= Nt-H ere. The starting conpound of the fornula
B may be prepare ccording to

foll owi ng reaction schene:

U
l.awesson's reagent
or

P2Ss

- R-S-Cl
N H; - NH,- H,0 §-CH,- ﬁ N S

""2'""2‘”20.




-6- [err] [err] [err] [err] [err] [err] [err] [efr] Hlerr] [err] [err]
[err] [err] -7- These steps are further described in the

o«

Preferably, the reaction of the compounds of the general

foll owi ng preparative exanmples I to VI. | - (2-chloro)benzoyl nethyl- -~ §
cyanide. [err] [err] 7 litres of anhydrOéJs tetrahydroturan (THF) and 115.99 = |
9 e o

formulae B and C is performed in an aprotic solvent at

a temperature of from 0 to 60°C. The sulphuration of
the compound of the general formula D is suitably
performed with three to five stoichiometric equivalentér

of phosphorus pentasulphide or Lawesson's reagént in an
aprotic solvent at a temperature of from 10°C to the
reflux temperature of the reaction - mixture. The
reaction of the cbmpound of the general formula D or D'
with hydrazine hydrate' is préferably performed in a
protic solvent with from three to five stoichiometric
equivalents of- hYdrazine_ hydrate at a temperature of {;)
from.ambient temperature to 50°C. | '

The cyclisation of the compound of the general formula
E may be performed with from 1 to 3 stoichiometric
equivalents of '_the trialkylorthoacetate, which is
preferably triethylorthoacetate. It may be performed
in a protic solvent at a temperature of from ambient
temperafure to the reflux temperature of the reaction
mixture. | ) | |

The reactions described above are preferably carried
out under an inert atmosphere.

The starting compound of the formula B may be prepared
according to the following reaction scheme:



(1.36 nol) of previously dried cyanoacetic acid were poured into
an appropriate reactor under nitrogen circulation at [err]. 1715 m
(2.74 mBk). of a 1.6 Msolution of butyllithiumin hexane was added

L dr opwi. se; while allowing the tenperature to-gi.se fromf[err] to OC The
reaction, mxture was then stirred for one hour. Thereafter the
reacti:on’, mi xture was once nore cooled to [err] and a solution of 120 g
(0. 68MI) of 2-chl oro-benzoyl chloride in 1 litre of anhydrous THF was
added dropwi se. After stirring for one hour at [err], the t erature was

allowed to rise from-70C to [err] for one hour. Then ther sc'added
dropwise 3 litres of 1N hyelrochlorlc aci d. After stirrin or-'a few
m nut es, the r eact i SANATUr € extracted wt chlorg¢fogm 1 The

wlth a 10% aqueous sodi at e sol ution,

v ehl de sQ:IHtlen filtered. The
sol vent was evapor at ed off ive 135 reg y W,' i zation was
effected by the addition otlg dii sopropyl et her oand t he product was filtered
of f, and washed with hexane to give 97.2 g of the t|t|¢e conmpound (yield

7999 .- - 8 - Il - 2-am no-3-(2-chl orobenzoyl) - 6-et hgxycarhonyl-4,5,6,7

CHg-0- c Nl: I I
s NH - c cu,

c=0
CyHy - ocuI I I
? Nuccu, - NH,




tetrahydro-pyrido [3,4-b] thiophene. [err] [err] [err] Into a tw litre

erlen flask fitted with a cooler, were poured 85.5 g (0.501 nol,) of

N- car bet hoxy- 4- pi peri done, 90 g (0.501 nol) of (1), 19.3 g (0.600 nol) of -
fl owers of sul phur and 44.4 g (0.501 noly-of norpholine, in 550 m of- e
met hanol . The m xture was refluxed for one hour. After evaporation. of

250 mM of solvent, the desired conpound precipitated. It was [ | i
filtered of fThmheﬂtWS h aetd"larﬁn:themerﬂwsd:hibddet gl tbehefolabdin&ﬁéd :

to yield 1 itle.c ound. 11l -

2- br onpacet }rsnt%o : -ch oro gﬁéo%l? GQgPhoxycar bonyl -

4,5,6,7- tetrahydro pyrido [3,4-b] thiophene. [err] [err] [err] [err] [err]
Into a five litre reactor fitted with approprlate means and with a

separating f%nnel c.Loroforn1and 146 g (O. 400
mol) of (I1)~—=

- 5 5 yB~om de contained.in the
separati ng funnel were added dropmﬁs Thepreaction nlxture was stirred

for one hour at roomtenperature washed g
C=CH,=CN :
: |

7 litres of anhydrous tetrahydrofuran (THF) and 115.9 ¢
' (1.36 mol) of previously dried cyanocacetic acid were _
poured' into an appropriate reactor under nitrogen \u)
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 fcom -70°C to
0°C. The reaction mixture was then stirred for one
hour. 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 1N hydrochloric '\;)
acid. After stirring for a few minutes, the reaction

mixture was extracted with chloroform. The organic
phase was washed with a 10% agqueous sodium bicarbonate
solution, then with a saturated sodium chloride solution,
~dried and flltered. The solvent was evaporated off to 
give 135 g of residue. Crystallization was effected by
the addition of diisopropyl ether, and the product was
filtered off, and washed with hexane to give 97.2 g of
the title compound (yield 79%).



-9- with 300 m of iced water. The organic phase was dried with anhydrous
~magnesi um sul phate and filtered. The chl or of orm was evaporated off
and the.resi due was treated with ethanol. The resulting precipitate was
filtered off washed with ethanol, then with diggthyl ether, and dried to
yleld J184.6 g (95% of the title conpound v -

2-am noacet am do- 3- ( 2- chl or obenzoyl ) - 6- et hoxy-

car bony®<4, 5, 6, 7- tBir ahgramppei-do{ p3chlprobehephdde6-ebhoxgchrbonylli-4r 5, 6 7

reactor~ fitted wth equghgafggbgflagrg3pgu59dtﬂ§gE§eEe(0 36 nol) of
(1) and 3 litres of _ r] and then

gaseous ammoni a previously dried over potassium hydroxi genwas added. The
addi ti on was conducted in 8 hours. (60 g of amonia | 4. absor bed) .
The mxture was stirred overnight at [err]. 2 litres # were then
evaporated of f under reduced pressure, and 750 ml of etNl acetate were
added. After decantation, the organic phase was washegaange wth 300 n
of a 10% sodi um chl ori de solution, three ti with 300”m of water, and
dried with anhydrous nmagnesium sulphate iltration, the '
solvent was partially evaporated:gpkquscngna roflary egaporator. The
precipitate was allowed to stand OV|rn| g Qgr ator

0

Into a two litre erlen flask fitted with a cooler, were
poured 85.5 g (0.501 mol) of N-carbethoxy-4-piperidone,
90 g (0.501 mol) of (I), 19.3 g (0.600 mol) of flowers

.of sulphur and 44.4 g (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 yield
155.4 g (85%) of the title compound. '
III - 2-bromoacetamido-3-(2-chlorobenzoyl)-6-ethoxycarbonyl-
4,5,6,7-tetrahydro-pyrido [3,4-b] thiophene.
o Cl
W/
=0
C,HO=C=N
H S NH~=C=CH,—Br
o)

Into a five litre reactor fitted with appropriate means
and with a separating funnel, were poured 2.5 litrés of
chloroform and 146 g (0.400 mol) of (II). 87.7 g (0.43
mol) of bromoacetylbromide contained in the separating
funnel were added dropwise. The reaction mixture was
stirred for one hour at room temperature and then washed



After filtration, the precipitate was washed with diethyl et her and
dried to give 119 g of the title conpound. The renai ning organi c phase was
concentrated and treated with a nmixture of 1.5 litres of diethyl ethér: THF ¢
(3:1 by volune) to give 14.6 g of the tifle conmpound (overall yield 88%* V
- 5-(2- chlorophenyl) 8- et hoxycar bonyl -6,7,8, 9-tetra hydro- 3- F#pyr|d0~{4' 3
: 4,5] thieno [3,2-f] 1,4- -diazepine-2- one [err] [err] 126.6 g (04 nDI)
of (1V) and 8&ithr 300 pyrlocﬂ n:e:mereapeured iihd cogdnbe | phager ®act Ar gﬁted
With stirrin oI ns der _nitr circul atj

The reactlonq%%Q ure s re uxgg or saq%haqe KP erpggg?ﬁﬁdChec éﬁ’that

all the star tqhﬂ@mQrmawaﬁadvaeacaéed oifd @y dihree nesss dorer tviad | yreated
evaporated off; ysi Qerandatary . p%gwuv.gd ,rsegg gter eéigrenwrﬁdoa

brown oil obtained was di ssol ve in 1 1it ter " coo

in an ice-Rfh, wagbed wikh opthened.a Hresti pitht digtityt wesherlt et
of f, washed vmthe&ti@npieﬁadldul soarfemsbcqx'octe ehe wth% 1¥npbithd 83- 6% of

the title conpound

v - 24aninbacetanido-3—(2—chlorobenzoy1)—6—ethoky-

carbonyl-4,5,6,7-tetrahydro-pyrido [3,4-b]} .
thiophene. |
-Cl -
x \J
C,H,0=C= N _
s NH ==C ~CH, NH,
o - '
: 0
Into a five litre reactor fitted with a gas-injector
were poured 174.8 g (0.36 mol) of (IIT) and 3 litres of
THF. The suspension was cooled to 0°C and then gaseous -
ammonia previousiy dried over potassium hydroxide was
added. The addition was conducted in 8 hours. (60 g of
ammonia were absorbed). The mixture was stitred.uhj"

overnight at 0°C. 2 litres of THF were then evaporated:
off under reduced preésure, and 750 ml of ethyl acetate
were added. After decantation, the organic phase was
washed once with 300 ml of a 10% sodium chloride éolution,
three times with 300 wl of water, and dried with_:
anhydrous magnesium sulphate. After filtration, the.
solvent was partially evaporated off using a rotary
evaporator. ~ The precipitate was allowed to stand
overnight in a refrigeratbr.

After Eiltra;ion} the precipitate was washed with diethyl



Vi - 5-(2-chl orophenyl)-6,7,8 9-tetrahydro-3H pyrido [4',3" :4,5] thieno
[3,2-f] 1,4-diazepine-2-one. [err] 94.5 g (0.234 nol) of (V), 152.1 g (2.34
nol ) of pelleted 90% pot assi um hydr oxi de and 900 m of ethylene glycol
ronoet hyl et her were poured into a reactor fitoed Wth warnmng neans and
under - nitrogen circulation. The m xture was warnmed over one hour to

" reflux-tenperature and refl ux was_naintajned for one hour. The sol ution
vias t hem added t o StheLgapf Goisddteceabv® 4di%i 91 &F wkbg ke crPApPeEnd.
agid _ d;;l. 18) ag‘hepl'll'ehlﬁ.ﬁiil-hg dbgan pet ﬁasbumwﬁ tzmmi@wst@aideddtereatgd
adjust the pHto 8.3.. The sol ution n extracted.three tines w 5Q0
n of methyl ene diwcsﬁtbr?dg.“‘t-u’f"ﬁe %%Zn%c%p‘htarsees \/\8% %&?&é‘d '?ﬁﬁ%\g“'ﬁ? ggé
10% aqueous sodi umichicninge) stod ujieos, 14ré ed wift thenhyilk beiscompoaadurfoverall

sul phate, filtered,, rated. The resulting residue was treated
Wi th. diisopropyl‘Eqﬂﬂisﬁﬁgfter washing with diisopropyl other and drying,
there were obtained 55.9 g of the title conpound (yield = 72% . -12-

The follow ng preparatd Ve, P Sshdny P98 L e thbkyUathah§1-6,7,8,9-tetra
hydro-3-H-pyrido [4',3' : 4,5] thieno [3,2-f] 1,4-

~diazepine-2-one.

C,H0 ~C~N

126.6 g (0.3 mol) of (1v) and 800 ml of pyridine were
poured into a two litre-reactor fitted with stirring, -
cooling and warming means and under nitrogen circulation.
The reaction mixture 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.

U/ ' ‘The dark brown oil obtained was dissolved in 1 litre of
ethanol. After cooling in an ice-bath, there was
obtained a precipitate which was filtered off, washed
with ethanol and diisopropyloxide to yield 101.3 g

" (83.6%) of the title compound. '



the preparation of one of the starting conpounds of the general formnul

a C,

in particular that one in which R represents an isopropyl group. | - Ethyl
i sopropyl thio-acetate. [err] [err] [err] 300 m of nethanol and 25.4 g

(0.333 nol) of isopropyl- thiol were pagned into a 1 litre reactor fi.t
W th appropriate neans. 57.3 g (0.333 mol) of ethyl bronpacetate

ted

wer e added dropwi se at roomtenperature and the m xture was stirred fq

f our

droxi de solution, then thr
magnesi um sul phat e.

filtration and evaporation on a rotary eMaQoldator, there was obtai ned

of the title conpound (yleld 85% . |I1CL~

[err]

ffffff =N

N
|
H

94.5 g (0.234 mol) of (VvV}, 152.1 g (2.34 mol) of éelleted
90% potassium hydroxide and 900 ml of ethylene glyéol
monoethylether were poured into a reactor fitted with
warming means and under nitrogen circulation. The

mixture was warmed. over one hour to reflux temperature

and reflux was maintained for one hour. The solution
was then added to 1.2 kg of cracked-ice and acidified

with hydrochloric acid (d=1.18) at pH 5.3. Then
potassium carbopate was added to adjust the pii to 8.3.

'he solution was then extracted three times with 500 ml

hours at room tenperature. 135 m -of 2.5N sodi um hydr oxi de deutlon
was then adddd dr-o;ﬁmsze-aummmnyne QI;WQBQBRQEtt'Gh Bra-BN-4 e 7-
Thereafter the m Xxty, S, § ed ovefni pahd  then"the me was
evaporated of f. The 1ng

the resultant mxture extracted W th 350 m . of dlethyl'ether. 'The'organic
phase was washed once wth a 5% sodiumhi
times with water, and dried over anhydr

7.5.
and
ee

After
46 ¢

of methylene dichloride,. The oryganic phase was washed

with 450 ml of a 10% aqueous sodium chloride solution,
dried with anhydrous magnesium sulphéte, filtereq and

evaporated. The resulting 'residue was treated with.
diisoprbpyl ether. After washing with diisopropyl ether

and drying, there were obtained 55.9 g of the title
compound (yield = 72%).

4

t



[err] 40 g (0.236 nol) of ethyl isopropylthio-acetate and 380 m of
nmet hanol were poured into a 2 litre reactor fitted with appropriate neans.
A sol ution of 20.7 g (0.369 nol) of potassium hydroxide in 380 m of water
was .t hen added dropwi se. ~ The tenperaturgzrose .and was then
' maintained for two hours at 35- [err]. Thereafter the - 13 -
~nmet hanol' -was evaporated off and the resulting residue was treated wth
about _§DO m dThelt@Uloumnerprepaihelselakamplaﬁslbhenuﬁcpﬂqf%pguggrngS
by addition of a 0 o S n recipitate S
f?ll tered off, me/ Bi‘gbgﬁg\ﬁ%g otfﬁtcdq% ér)#euﬁgl F’Fartéﬂa %Pi‘"@ ind r?efm}'
resul t ant conpourﬂiemabr;fﬂralqhaze@. wiin hpat)olmllef dhatxt ane afn which R
di i sopropyl acet at&plessnps opy! i S5HLS fvf’ &rQMpV‘)' une) . The sol ution was
filtered hot and ?Iowed to crystalTlize. After filtration and
washing w th diisopropyl oxide, there was obtained 26.7 g of the title
compound (yield 8D S%EtHYE i9b UthXaupkegatkl ustrate the invention.
EXAMPLE 1 6-(2-chlorop y -1 SOpropy - carbonyl) -
7,8,9,10-tetrahydro-1 - | - 4H pyri do [4',3 :4,5] thieno [3,2-f]
1,2,4-triazolo [4, 3-a] 1,f;’t229pmm> CH, - CO,C, Hy
: CH3
300 ml of methanol and 25.4 g (0.333 mol) of isopropyl-

thiol were poured into a 1 litre reactor fitted with

appropriate means. 57.3 g (0.333 mol) of ethyl
bromoacetate were added dropwise at room temperature
and the mixture was stirred for four hours at room
temperature. 135 ml of 2.5N sodium hydroxide solution
was then added dropwise such that the'pH did not reach
‘a value above 7-7.5. Thereafter the mixture was stirred
overnight and then the methanol was evaporated off. The
residue was treated with 100 ml of water, and the
resultant mixture extracted with 350 ml of diethyl
ether. - The organic phase was washed once with' a 5%
sodium hydroxide solution, then three times with water,
and dried over anhydrous magnesium sulphate. After
filtration and evaporation on a rotary evaporator,
there was obtained 46 g of the title compound (yield
W/ 85%) .

II' - Isopropylthio-acetic acid
. CHB\\\

CH - S - CH, - CO,H

- 2 2 c.

CH3 : _
40 g (0.236 mol) of ethyl isopropylthio-acetate and 380
ml of methanol were poured into a 2 litre reactor fitted
with appropriate means. A solution of 20.7 g (0.369
mol) of potassium hydroxide in 380 ml of water was then
added dropwise.  The temperature rose and was then

maintained for two hours at 35-38°C. Thereafter the



=0, R- isopropyl. [err] [err] [err] [err] 1lst step B + C Preparation of
5-(2-chl orophenyl ) - 8- (i sopropyl t hi o- ' .
met hyl - carbonyl )-6, 7, 8, 9-tetrahydro-3Hpyrido [4,3" :4,5] thieno [3,2-T]
1, 4-di azepi ne-2-one 49.8 g (0.150 nol) of 5-(2-chlorophenyl)-6,7,8,9-tetra-_

hydro-3H pyrido [4',3";4,5] thieno [3, 24f3- 1, 4-di.azepi ne- -1 4- -2-one
and 250 ml of dichloroethane were poured into a two litre reactor. fig’t‘:e_;d _
Wi th appropriate neans. The suspension was cooled to [err]. Ther re

t hen added mtﬂéﬁ@heml ye@dpgréatedS ot ) aoll celi®odiespdltdnexykriesidae 400
m of dichl oroet d0 %th( Oa%‘éﬁt"t’éao Ofmit sooQ% og_)g td”n QA I C a&h% and

400 M of di't oroe ane wWhi'l e mal it ai ni n erature at” 10C.
m xture was sad»lmt/\mht vast atheerf opc3@idiiedt e’80| rpHan3| dy batlitibn wak 1ahen

Thereaf ter THe "HAALISQEN K TREILEIR. (| The gretiPitGee vas,

t he di chl or ot heeredaPifapyashed oWith water uptil neutrality and
dried. The resultant compound was crystallized with
200 ml of a mixture of diisopropyl acetate:diisopropyl
ether (4:6 by volume). The solutién wés.filtered_hot
and allowed to «crystallize. After ~filtration and
washimj with diisopropyloxide, theré was obtained 26.7
g of the title'compound (yield 80.5%). .

The following Examples illustrate the invention.
EXAMPLE 1
6- (2-chlorophenyl) -9- 1sopropylth10methyl -carbonyl) -
7,8,9,10-tetrahydro-1- methy; -4H-pyrido [4',3':4,5]
thieno [3,2-£f] 1,2,4-triazolo [4,3-al] 1,4-diazepine
Y = 0, R - isopropyl. '
Cl
| = N
CH, W

yCH=S=CH,=C=N

o : " \
| cn,-{ N
| , \“/
lst step B + C = D:

Preparation of 5- (2-chloropheny1) 8- (lsopropylthio-
methyl-carbonyl)-6,7,8,9-tetrahydro~-3H-pyrido
[4',3':4,5] thieno [3,2-f] 1,4-diazepine-2-one

49.8 g (0.150 mol) of 5—(2-chiorophenyl-)-6,7,8,9—tetra-'
hydro-3H-pyrido [4',3';4,5] thieno [3,2-f] 1,4-diazepine-



The residue obtained was treated with 600 ml of NN -dinethyl fornanide. 150
m of water were then added and the m xture was stirred for two hours. The
di_cycl o< -hexyl urea which had fornmed was filtered off and the solution was

wdshed .with N, N-di et hyl f or mani de. The N, N-di net hyl f ormam de was
partially evaporated off. The residue obt aiﬁéd was treated wwth iced
wat er . and precipitation occurred. 0. 150 nol of acetic acid were then

added nc?the m xture was stisered.. Th recipitate was filtered off. shed
o h oo heucondane  gnd 25OCGY (£E BifhnR e Bt wt e B ninhg; o

aqueous s_odi um bitear bbhta:te :ebattbmn,fﬂttedi wwickdar aeplnopdiptessnﬁamsa.nd tTen
treated w th 600 s fn QU NGsCldbd1 AFCLB! g, Thems@l 4t L9R &'EnERO! £t
rt a or . fter

allowed to stand ree ours 1n refrigera _ .
filtration, wastiimpltanagpusdihyd4 dcll %, moll heh cawkeditechghexyhimidand
drying, there waggpt gnedofS. 418nbrblenbhl!,e G@MOUNY (¥6E16068%b1) of
-15- 2nd step D -, E: Preparation of, . .

5- ( 2- chl or opheny|jscpraryddivifiadatoifet #gid and 400 ml of dichloroethane,

- carbonyl ) - 2- hydnaziio-hai/n €a Hnig r ehediendErltiiréo dt4' 163 ¢ 4, Sirnlehigitrure

[5?( gzi]hl é’rgbﬂgﬁif a[sg?a(yﬁéy?ﬁcgpéﬁolsoggngmfz)ro 0 minutes in an ice bath. It

was then brought to room temperature and warmed to 50°C
to 'homogenize. Thereafter the mixture was stirred
overnight at room temperature and the dichloroethane
was evaporated off.

The residue obtained was treated with 600 ml o{
N,N~-dimethylformamide. 150 ml of water were then added
and the mixture was stirred for two hours. The dicyclo-
hexylurea which had formed was filtered off and the
solution was washed with N,N-dimethylformamide. The
N,N-dimethylformamide was partially evaporated off.
The residue obtained was treated with iced water and
precipitation occurred. 0.150 mol of acetic acid were
then added and the mxture was stirred.

Thé precipitate was filtered off, washed with a 10%
agqueous acetic acid solution, with water and then with
a 10% aqueous sodium bicarbonate solution, dried under
reduced pfessure and then treated with 600 ml of boiling
ethyl acetate. The solution was cooled and allowed to
stand for three hours in a refrigerator. After
filtration, washing with ethyl acetate, then with
diethyl ether, and drying, there was obtained 45.7 ¢ of
the title compound (yield 68%).



't hi onet hyl - car bonyl )-6, 7, 8, 9-tet rahydro-3H-pyrido [4',3 :4,5] thieno
[3,2-f] 1,4-diazepine-2-one, 1 litre of nethanol and 19.06 g.(0.376 nol)

of hydrazine hydrate were poured into a two litre reactor fitted with R
appropriate neans and pl aced under ni tpggen circul ation. The suspension -was
allowed to stand for 90 m nutes at room tenperature ([err]). The
presence of starting material was proved by CCM anal ysis. The nj xtlure
was then hqghegtéﬁﬁﬂgﬂrﬂ:for 30 minutes and- subsequently nmintarp€d at
room tenperature or one hour for the conpletion of the reacti o’ The

m xture wafreparatdemms (k- chikorpeherel) 98- higopropydthiemethypound

after washiggr#iddy IMeihanr athaié h7 b 20wl ehkpar6ybaLlgy884e. 3rd step E
- A Title_:conmound. P i on of

MO r epar at ) ,

6- (2- chl or dffery RS iddFEUHN 1 16 bt hyf-diazepine

-carbonyl)-7,8,9,10-tetrahydro-1-net hyl -4Hpyrido [4',3" :4,5] thieno

[3,2-f] 1,2,.4-triazq| 4, 3- 1 .4-di gzepi.ne._ 32.4 (0,070 nol) o

5- ( 2- chl oréﬁhény‘?)ﬁg}-';ﬁéc?prgﬁﬁ- of %-alzz—chrlorop%)enygl)-06—(1sopr pyl-

t hi onet hyl thdoinerthy)l-2-axibrazl e 67,78 39 Oté et alapdrio 03BFpy e pgoi do

[4',3".:4, 5] .thien y 25 1,c4- di I n . n _of hanol @Eg 45 ¢

(0.28 nol) [gf 't3ri'3t'ﬁr{/ o%?%%{maéét'gt gz]\?\gir égﬁ%ts‘g%?%?oia_ _L'ri 'Itlr elrea%tor '

fitted witlofcosthapodeans it O e uhifer naldr ofehysinaniing i hydr Ite

SUSPENsi on g r?Udfééjfthé“’é”r%%@si1§§£§r'¥5aEEB¥te%f¥té&”'w¥%hthere

was obtai ned a solution and- - - . ) :
appropriate means and placed under nitrogen circulation. oo
The suspension was allowed to stand for 90 minutes at
room temperature (25°C). The presence of starting v/
material was proved by CCM analysis. The mixture was
then heated to 40°C for 30 minutes and subsequently _
maintained at room temperature for one hcur for the - _ i

completion of the reaction.

The mixture was filtered and there was obtained 36.4 g
of the title compound after washing with methanol and-
with diethyl ether (yield 83%).

3rd step E - A: Title compound. _

Preparation of 6-(2-chlorophenyl)-9-(isopropylthiomethyl-
~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]
l1,4-diazepine.

32.4 g (0.070 mol) of 5-(2-chlorophenyl)-8-isopropyl-

thiomethyl-carbonyl)-2-hydrazino-6,7,8,9~-tetrahydro-3H-

-pyrido ([4',3':4,5] thieno [3,62-f] 1,4-diazepine, 600
ml of methanol and 45 g (0.28 mol) of triethYlortho-
acetate were poured into a 1 litre reactor fitted with
cooling means and- placed under nitrogen circulation.
The suspension was refluxed for 90 minutes; after 15
minutes of reflux, there was obtained a ~solution " and
precipitation occurred after 45 minutes of reflux. all




precipitation occurred after 45 mnutes of reflux. All -16- of the
starting material had reacted. The m xture was then cool ed. The
prQC|p|tate was filtered off and washed with nethanol and then with
di et hyl ether. After drying at roomtenperataee and then at [err] overnight
under regduced pressure, there was obtained 30.3 g of the title conpound
(yleld 89%) . EXAMPLE 2: ‘
6- (2- chk0¥ophenyl9£9tbesemﬁmﬁywmnmﬂt§twdlthadcam@mnﬁ@r The mixture was
-7,8,9,10-tetrahy 1- - d 4' no, 2:
1,2,4-trrazolo [49@9 Lcri@aze in @Hé (BH'FISCIPIt‘-:n'{eop,flgs §]ltre|?e§{ F% T‘%
1st step B+ C - Qﬁsh¢@pavathonm9th6n92 chhéroﬁh@ﬁylﬁﬂsﬂ(lstpstnw'thebher-
et hyl - car bony! ) - Be fe, Sk LAGNYEE O Uy ieipdrtuts 4tk thhERO bE 21ibec
1, 4-di azepi ne-2-one This reaction is described in detail in Exanple
(flrst st ep). anogggﬁlgpt[)un¢q@p5p§pp@ﬁ ofressure, there was obtalned

5-(2-chl orophenyl 3o 83 (§sepr en¥! thteaetbpound (yield 89%).

EXAMPLE 2:
6-(2-chlorophenyl)-9-(isopropylthiomethyl- thlocarbonyl)—
~7,8,9,10-tetrahydro-l-methyl-4H-pyrido [4+,3':4,5]

thieno [3,2-£f] 1,2,4-triazolo [4,3-a) diazepine
Y = S, R = isopropyl.

cH,

CH=8=CH,~C—N

S N
S \
cn,_<;§ N
| w
lst step B +.C - D:

Preparation of 5-(2-chlorophenyl)-8-(isopropylthio-
methyl-carbonyl)-6,7,8,9-tetrahydro-3H-pyrido
W/ [4',3':4,5] thieno [3,2-f] 1,4-diazepine~2-one

This reaction is described in detail in Example 1 (first
step).

2nd step D =D':

Preparation of 5-(2-chlorophenyl)-8-(isopropylthiomethyl-
-thiocarbonYl)—G,7,B,thetrahydro—3a-pyrido [4',3':4,51
thieno [3,2-£f] 1,4-diazepine-2-thione

40.3 g (0.090 mol) of 5-(2-chlorophenyl)~-8-(isopropyl-
thiomethyl-carbonyl)—ﬁ,7,8,9-tetrahydro—3H—pyrido



-t hi ocarbonyl )-6, 7, 8, 9-t et rahydr o- 3H pyri do [4,3" :4,5] thieno [3,2-f]
1, 4-di azepi ne-2-thione 40.3 g (0.090 nol) of ' ;

5- (2-chl or ophenyl ) - 8- (i sopropyl - .
t hi omet hyl - car bonyl ) - 6789tetrahydro 3H—pyr|do -17- [4,,3": 45] :
thieno [3,2-f] 1,4-diazepine-2-one and’25 litres of 1, 2--di rrethoxy ‘et hane
were poured into a five litre reactor fitted with approprlate neans”h jd -
pl aced under, nifoge culatl Jh ensi on was war ned. t ??w

87.1 g (0. b *ré) ') o?l éﬁﬁé’r L}?p?e'rﬁ%sglféﬁ?gézsﬁanﬁ\é%%e( @%5%% of
sodi um bi carionsd eo@erle 2-heimeittedy -ceehiage peeired puried nintbesa fi\fléer this
addition t r n e fo e ause
CCM anal ysrl?é égfglrég?e\éﬁo 1!Qfdnt‘t'e’;ilrknnadlcl\ %’teretr Jet‘em{;'( %‘83 vavg}sg t ﬁlﬁcf fl uxed
for 30 m nmr@en‘ onitkegeonstistdwiabion he r’@mtsmpensrher owfst ewarmedni xt ur e
was cool ed { §6+¢] g, 2 g [0i858 Bb1ICHE EHAIpHEESs APdRTasd gn%éture

was then poured into a beaker od| um b car te solution

was added 4 |6%hé gH ‘r%—a'@‘ﬁad“‘Bl) Pfe %?Q%Webév&@-‘@@inﬁt&j ‘f%?e 3thapnut es.

The result aé’HdéH esv 8kt at perand idt e18dmehhitewashare wéd heNps eaagethanol and
di ethyl eth and treated with 1 litre of dlchbg ome*thahiQj | nsol ubl e

matter was ¥ ‘I’téFé‘BeSPft“re Wik PAREAIBSA AL myppkes300

of Because CCM analysis showed traceg of intermediates,

[

the mixture was then refluxed ﬁbr 30 minutes for the
completion of the reaction. Thereafter the mixture ‘was
cooled to 15°C and 2.5 litres of iced water were added. -
The mixture was then poured into a ‘5 litre beaker and \)
6.4 M sodium bicarbonate solution was added until the o
pH reached 8. The mixture was stirred for 30 minutes.

The resultant precipitate was filtered off, washed with
water, ethanol and diethyl ether, and treated with 1
litre of dichioromethane.' insoluble matter was filtered
off. The mixture was then washed with 300 ml of
dichloromethane, which was subsequently evaporated off.

The' resu_iting residue was treated with acetonitrile and

then allowed to stand overnight in an icebox. After
filtfation, washing with acetonitrile, then with diethyl
ether, and drying, there was obtained 28.1' g of the
title compound (yield 65%). U

3rd st'ep D'+ E: . : .

Preparation of 5-(2-chlorophenyl)-8-isopropylthiomethyl-~
—thiocarbonyl-2—hydrazino—6,7,8,9-tetfahydro-3ﬂ-pyrido
[4',3':4,5] thieno [3,2-f] 1,4-diazepine

19.7 g (0.041 mol) of S5-~(2-chlorophenyl)-8-(isopropyl-
thiomethyl-thiocarbonyl)-6,7,8,9—tetrahydro—38—pyrido

[4°,3':4,5] thieno [3,2-f] 1,4-diazepine-2-thione, 500
ml of methanol and 8.22 g (0.162 mol) of hydrazine
hydrate were poured into a two litre reactor fitted
with appropriate means and placea under nitrogen
circulation. The suspension was allowed to stand for



di chl or omet hane, whi ch was subsequently evaporated off. The resulting
residue was treated with acetonitrile and then allowed to stand overni ght
4N an icebox.
di ethyl ether, and drying, there was obtained 28.1 g of the title conpound
B5% . 3rd step D -E: Preparation o8- '
5- (2-.chf*or ophenyl ) - 8-i sopropyl-t hi onet hyl -

(yi el

-t hi o€arb | - 2- ,
5 oot 00 i 20 BareS, A (oM 1 CREPY

After filtration, washing with acetonitrile, then with

ydr azi no- 6,7 8,9-tetrah¥g&%}%H-2g;é¥{[41%%§£%;ﬂnéglggo

5-(2-chl orophengtar8iftgsopabeyial was proven by CCM analysis. The

t hi onet hyl -t hi ocar ponyl )-6, 7,8, 9-1 et r ghydr oz 3K pyri.do [ 4' ,.3 :4,5], thien
[3,2-f] 1,4-di a’?’éﬁ?ﬂ&y‘z_}?ﬁi e Ty CHEIh E%néf’ gné 3. z’ii’ d“’('Ul.tﬁfz %19)
of hydrazi ne hythete mecmet gimeddaitntoen t wenperasureacfor ford edhonmrt hfor

appropriate
suspensi on wa

([err]).

anal ysi s.

gegﬁﬁomggﬂ%gg?gﬁg ngd%e NEEGAGERACT rCul@id 0Ny oy

90 m nutes at roonltenperéﬁﬁrewas

Thepf tdbacedopngt dheney wamt ebtainedasafpesyemshing gaMd with
Theaibxhyie ¥egetherpbofe yeajed die [ @hfthel ObonBolhAut e§iand

then mai ntained _at roomtenperature for one hour for the conpletion

t he

reacti on.

* The mxture was filtered and there was obt ai ned,

after washing and with diethyl ether, 16.4 g of the title conpound (yield

4th step E — A:

Preparation of 6-({2-chlorophenyl)-9-(isopropylthio-
methyl-thiocarbonyl)-7,8,9,10-tetrahydro~l-methyl-4H-
pyrido [4',3':4,5] thieno [3,2-£] 1,2,4,-triazolo

[4,3-a] 1,4-diazepine

12 g (0.025 mol) of 5—(2-chlorophenyl)-8-(isopropylthio—
methyl-thiocarbonyl)-2-hydrazino-6,7,8,9-tetrahydro-3H-
-pyrido [4',3':4,5] thieno [3,2-f] l,4-diazepine, 250
ml of methanol and 16.1 g (0.100 mol) of triethylortho-
acetate were poured into a 1 litre reactor fitted with
cooling means and ‘placed under nitrogen circulation.
The suspension was refluxed for 90 minutes; after 15
minutes of reflux, there was obtained a solution and
precipitation occurred after 45 minutes of reflux. All
of the starting material had reacted. The mixture was
then cooled. The precipitate was filtered off and
washed with methanol and then with diethyl ether.
After drying at room temperature and then at 110°C
overnight under reduced pressure, there was obtained
11.1 g of the title compound (yield 88%).

The foliowing compounds have been preparéd as described

- in Example 1 wherein Y = O, and as described in Example

2 wherein Y = S, but starting with the appropriate

-RSCH.,CO.,H derivative.

2772

of



84% . 4th step E - A Preparation of
6-(2-ch|orophenyl)-9-(isopropylthio- ' .

met hyl - t hi ocar bonyl )-7, 8,9, 10-t et rahydro- 1-net hyl -4H pyrido [4',3' -4, 5]
thieno [3,2-f] 1, 2,4, trlazolo [ 4, 3-a] 1, iidiazepine 12 g (0.025 mol) of
5-(2- chlorophenyl) 8- (|sopropylth|o - - .
nethyl-thlocarbonyl) 2- hydrazi no-6, 7, 8,9-tetrahydro-34 -pyrido - % § .
[4',3 :4,5] éyiigg £3 2-f3 1, 4- dlazeplne 250 m of nethanol and Tﬂgl-g'
(0. 100 nol ) | ortho- acetate were poured into a 1 litre reactor
fitted with uboliﬂghheamphanﬂlp+aeéd bodigl thibmegby leicagbionyildr7 B ,
suspensi on was, r 0 Jinype ter 9 gyt of X

t here was obt§9n§%t$g§g$ %l%nmgg rg§|§¥fa?%on ogéufggduéﬁﬁer 4§ﬁ%1hgtes
of refl ux. m&JZﬂt]thEZSéattiﬁgohatéﬂhékaﬂad dedd@geprinerhe ni xture was
then cooled.y aheR precphilate was filtered off and washed with .

"~ met hanol and Theh with diethyl ether. After drying at roomtenperature
and then at 110C overni ght under reduced pressure, there was obtained 11.1
g of the title conmpound (yield 88%. The foll.owi ng conpounds have been
prepared as described in Exanple 1 wherein Y = 0, and as described in
Exanple 2 wherein Y =S, but starting with the appropriate [err]

derivati ve.



Y

~19- EXAMPLE 3 6-(2- chIorophenyl)-9-(t.buty|thionethyl-carbonyl(-7,8,9,
10-tetrahydro- 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 = O R =t.butyl. - 20 - EXAMPLE
%4 6- (2- chl or ophenyl )-9-(t. butylth|onethyl-thgﬁcarbonyl) 7, 8, 9,

10-t et.r ahydr o- 1- net hyl - 44 pyri do [ 4'

“thieno [3, 2-f]

1,2, 4*¢¢iazolo [4,3-a] 1,4-diazepine Y = SR =1t.butyl. EXAWPLE 5
6- (2 gﬁ}orophepyl) 9- (hexadecyl t hi onet hyl - car bonyl ) - 7, 8, 9,

10-tetrahydro-1

-met hyl -4H pyri do [41, 3'; 4, 5] thleno [ 3, 2-1]

1,2,4-triazol o EXAMPEE 3 4-di azepine Y = CR = hexadecyl. EXAMPLE 6 6
(2 chl or ophepyl )- 9- (hexadecylthionethyl-thiocarbonyl) 7. 8, 9,
10-tetraoydro-1-net hyl -4Hp %rldo [4',3 .4, 5] thieno (3,2-f)

1,2, 4-triazol o(87 32thl°IDG

azwa.m@-\tt:bsqq thionsidyA - thiggarkonyl) -7, 8,
9, l10-tetrahydro-l-methyl-4H-pyrida (4',3':4,5] thieno
(3,2~f] 1,2,4~-trigqzolo (4,3-a} 1,4~diazepine

Y = §,R = t.butyl.

EXAMPLE 5 :

6-(2-chlorophenyl)-9-(hexadecylthiomathyl-carbonyl) -7, 8,
9, l0-tetrahydro-1l-methyl-4H-pyrida (4',31:4,5) thienao
(3,2-£] 1,2,4-triazolo (4,3-a] 1,4-diazepine '

Y = 0,R = hexadecyl.

EXAMPLE 6 :

6 -{2-chlorophepyl)- 9-(hexadecylthiomethyl-thiocarbonyl)7,
8, 9, lo-tetrahydro-l-methyl-4H-pyrido (4',3':4,5) thieno
(3,2-£} 1,2,4-triazolo (4,3-a] 1,4-diazepine

Y = §,R = hexadecyl.

EXAMPLE 7 :

6-(2-chlorophenyl)- 9-(phenyl-thiomethyl-carbonyl)~- 7, 8,
9, l10-tetrahydro-l-methyl-4H-pyrido {4',3':4,5]) thieno
(3,2- f] 1,2,4-triazolo (4,3-a] 1, 4-d1azepine

Y = O,R = phenyl.

EXAMPLE 8 :

6-(2~chorophenyl) -9~ (phenylthiomethyl-thiocarbopyl)

-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 = 5,R = phenyl. '




6- (2- chl orophenyl ) - 9- (phenyl t hi onmet hyl -carbonyl )- 7, 8, 9,
10-tetrhydro-1-net hyl -4H pyri do [4 ,3':4,5] thieno (3,2-f]-
1,2,4-triazolo [4,3-al 1,4-diazepine Y = OR - phenyl. EXAWPLE 8 - _ ot
6- (2- chor ophenyl )-9- (phenylt hi onet hyl -t hi ocarbonyl) -7, 8, 9, 7
10-tetraydro-1-nethyl -4Hpyrido [4',3' =-423] 4t hieno [3, 2-fl 1,2, 4-triazol o
[4,3-a] 1,4-diazepine Y= SR - phenyl. - 21 - EXAMPLE 9 W
6-(2-chlorophen¥I - 9-(4-nethoxyphehy|thionethyl-carbonyl)- 7, 8, ﬁr*
_10-tetrahydr5§&~E£Eh3IJ4H-pyrido [4 ,3 4 5] thieno (3,2-f) .
1,2,4-triazolo [4 3-a] 1, 4-diazepine Y = - 4-net hoxyphenyl . EXAMPLE 10

6- (2 chlorophen 4- neth yphen | t hi o t hi_oc rbo

10-t et r ahydr 87 i Pﬁ °Eﬁgﬂy do oT 4'89t ﬁbﬁﬂM%§ﬁ: QHQHTQ?QPQQY%kO|O
[4,3-a] 1,4- ﬂLazap;nesW'- SnRtat%anydrnem#MﬁuﬁvlE%ﬂmﬁyExaé Bar,30:4, 51

Stk AT T, Pm“% Fo-alRmRne (o 5

1,2,4-triazo¥o= O, R4A=34amethoxyphenyl..

EXAMPLE 10 :

6- (2-chlorophenyl) -9~ (4-methoxyphenylthiomethyl~thiocarbonyl)
-7, 8, 9, 1l0-tetrahydro-l -methyl"4ﬂ-pyr1do (4',3':4,51
thieno (3,2-f] 1,2,4-triazolo (4,3-a} 1, 4-diazep1ne ' \J
Y = §, R = {-methoxyphenyl.

EXAMPLE 11 :

6- (2-chlorophenyl)- 9-(3,4-dimethoxyphenylthiowethyl-car-
bonyl)=-7, 8, 9, 10-tetrahydro-1-methyl-4H-pyrido
(4',3':4.5) thieno (3,2-£}] 1,2,4-triazolo (4,3-a)
1,4-diazepine

Y = O,R = 3,4-d1methoxypheny1.

EXAMPLE 12 :

6 —(z-chlorophenyl)— 9-(3, 4-dimethoxyphenylthiomethyl-thlo-
carbonyl)-7, 8, 9, 10- tetrahydro- -methyl- 4H-pyrido‘~3
{4',3':4,5) thieno [3,2-f) 1,2,4-triazolo (4,3-a)
1,4-diazepine '

Y = S,R = 31,4-dimethoxyphenyl.

EXAMPLE 13 :

6-(2-chlorophenyl)- 9-(3, 4, S-trimethoxyphenylthiomethyl-
-carbonyl) -7, 8, 9, lo-tetrahydro-1-méthy1-4ﬂ~pytido-
(4',3':4,5) thieno  [3,2-f] 1,2,4-triazolo (4,3-a]
1,4-diazepine

Y = 0,R = 3,4,5-trimethoxyphenyl.




1, 4-di azepine Y = O R - 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, 8,
9 10-tetrahydro-1-nethyl -4H pyrido [4', 3" :4,5] t hi eno [ 3, 2-1]
1,2,4-triazolo [4,3-a] 1, 4-diazepine Y = - 3, 4-di net hoyphenyl .
EXAMPLE 13 : 6-(2-chl orophenyl)- 9-(3, 4, 5%frinethoxyphenylthi onet hyl -
carboay?i -7, 8, 9,  10-tetrahydro-1-nethyl-4Hpyrido [4',3: ;4,5]
t hi eno~~ [ 3, 2- fEXAMPIB 21 4-tri azol o [4,3-a] 1,4-diazepine Y = OR -
3,4,5-trinet hoxyphenyl . -22 4 EXAVPLE 14 6-(2-chl orophenyl)-9-(3 4

5-trimet hoxypherpd thi -t hi o- carbonyl)-7, 8, 9,
10-tetrahydro-1?%ﬁéay -4é£%§$§ﬁ%9[ZSTégrﬂy§rtr1PRF§Q§YPhqﬂ1t;Nﬂomethyl-thio-
1,2, 4-triazol o Caqbﬂﬂ¥kﬂ-1.4-dimzepinE,Y=;ﬁ54%%€%dh§aﬁdif&ﬁ&@ﬁﬁpﬁg@g#Yrido
EXAMPLE 15: 6-‘ (% cH p:rp'p@jenyl )thgfér?d 3, 4-[t3r'|2r£ett_]hoxy5)t:gr’lxl_ttgligrggtloyI - 4, 3-8]
1,4-diazepine
¥ =5 R = 3,4,5-trimethoxyphenyl.

EXAMPLE 15 :

6-(2-chlorophenyl)-9—(2,3,4-trimethoxyphenylthiomethyl-car‘

bonyl)F7, 8, 9, '1o-tetrahydro-l-mathyl—4H-pyr1do
[4',31:4,5) thieno [(3,2~f) 1,2,4-triazalo (4,3-a)
U 1,4-diazepine '

Y =0,R = 2,3,4-trimethoxyphenyl.

EXAMPLE 16 :

6 —(2-cplorophenyl)— 9-(2,3,4-trimethoxyphenylthiomathyl-
-thiocarbopyl)-7, 8, 9, lo-tetrahydro-l-methyl-4H-pyrido

(4',3':4,5) thieno [3,2-£) 1,2,4-triazale [4,3-a)

1,4-diazepine

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

EXAMPLE 17 :

./ 6-(2-chlorophenyl) - 9-(4-t.butylphenylthiomethyl-carbonyl)-
-7, 8, 9, 10-tetrahydro-l-methyl-QH-pyrido (4',31:4,5)]
thieno (3,2-£) 1,2,4-triazolo (4,3-a} l,4-diazepine
Y = O,R = 4-t.butylphenyl.

EXAMPLE 18 ;

| 6_ ~(2-chlorophenyl) - 9-(4-t.butylphenylthiométhyl—thiocar-
banyl) -7, 8, 9, 10-tetrahydro-1l-methyl-4H-pyrido
(4',3':4,5) thieno [3,2-f) 1,2,4-triazolo (4,3-a)
l,4-diazepine '
Y = S,R = 4-t.bytylphenyl.




bonyl ) -7, 8, 9, 10-tetrahydro-1-nethyl -4Hpyrido [4', 3" :4,5]

t hi eno [3,2-1] 1,2,4-triazolo [4,3-a] 1,4-diazepine Y = CR =
2,3,4-trinet hoxyphenyl. EXAMPLE 16 6 - (2-chl orophenyl) - _ *
9-(2, 3, 4-trinmethoxyphenyl t hi onet hyl - thiocarbonyl)-7, 8 9, ;
. 10-tetrahydro-1-nmet hyl -4H pyrido [4', 3" 7,28 5t thieno [3,2-f]. T~
1,2,4-triazolo [4,3-a] 1, 4- dlazeplne Y=§5, R- 2,3 4- trlnethoxy Wyl .
EXAMPLE 17 ;_6-(2-chl orophenyl)- 9-(4-t. butylphenylthlonethyl car bony )

-7, 8, 9 E _.x&&_'é&%hydro 1-nethyl -4Hpyrido [4',3 :4,5] thieno [3,2-f]
1, 2 4-triazolo [4,3-al 1,4-diazepine Y = QR - 4-t. butylphenyl EXAMPLE 18

é -(2- chlmropnemﬂunoﬂfkyehﬁgmu:w1$%?nﬁifnuwmﬁﬁgthyhpnaayit?ﬁamhknﬁa-
, 9, rahydr o; 1- met hy PRSI eno
[3,2-f] afb%’ N2y Sl 814, 3- 4;1 1, Z{‘g tg?'g%d z1%&tny1 1] =pyrido
4-t.batyl phey,3t:4,5P3 - tBIANRLE 1q132{ﬁﬂchldndpwaqngazolo {4,3-2a)
9- tr '

|f|uqumg{g@&pggglthlonethy

Y =QR = 2- trlfluoromethylphenyl.

t)
(2-

EXAMPLE 20 :

6 -(2-chlorophenyl)- 9-(z-tr1fluoramathyiphenylthioﬁethyl-
-thiocarbonyl)-7, 8, 9, 1lo0- tetrahydro- -methyl 4H~pyrido
[4%,3':4,5) thieno [3,2-f) 1,2,4-triazolo (4, 3-a&.Jm_
1,4-diazepine '
Y =S§,R = 2-trifluoromethylphenyl.

EXAMPLE 21 :

6 -(2-chlorophenyl)- 9-(3-tr1fluoromathylphenylthiomethyi--
-carbonyl)-7, = 8, 9, l0-tetrahydro~l-methyl-4H-pyrido

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

l1,4-diazepine ' '
Y = 0,R = 3-trifluoromethylphenyl.

EXAMPLE 232 :

6 -{(2-chlorophenyl)- 9—(3-trif1udromethylphenylthiomethyle\“)
-thiocarbonyl)-7, 8, 9, lO0-tetrahydro-l-methyl-4H-pyrido
(4',3':4,5) thieno (3,2~f) 1,2,4-triazolo (4,3-a)
1,4-diazepina _ y -

Y = § R = 3-trifluoromethylphenyl.

EXAMPLE 23 :

6 =-(2-chlorophenyl)- 9-(4-trifluoromethylphenylthiomethyl-
-carbonyl)-7, . 8, 9, 10-tetrahydro-1-methyl-4H-pyrido
(4',3':4,5) thieno {3,2-£]  1,2;4-triazolo (4,3-a)
1,4-diazepine \ o '

Y = O,R = 4-trifluoromethylphenyl.

—




c¢ar bonyl) -7, 8, 9, 10-t et rahydro- 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 = 0O R =
-trifluoronet hyl phenyl . EXAMPLE 20 : 6. - (2-chl orophenyl ) -
-(2-trifluoronethyl phenyl t hi onmet hyl thiocarhpnyl) -7, 8, 9,

10-t et rghydro- 1- et hyl - 4H-pyrido [4',3':4,5]  thieno [3,2-f] .

1,2,4-triazolo [4,3-a] 1,4-diazepine Y S R = 2-trifluoronethylphenyl.

EXAMPLE21 6 (Qxahbnsog_enyl) 9-(3-trifluoronethyl phenylthi ot hyl -

-carbonyl)-7, 9, 10-tetrahydro-1-net hyl -4H pyrido (4', 3" ; 4, 5]

I
9-(3- trlfluorothh9bphbnyVﬂhrdbthy81 -ﬁhlochﬁbbayryhydrosl-nethyl 4H-pyrido
10- t et r ahydr o- 1[gvt 4thyr|q§ ibflo 3" ﬁa5i g] thignp 4-cfdazeid (4,3-a)

1,2,4-triazolo |azep|ne
3- trlfluoronethyb&héﬁyFePERRNPLE 23 : -(2- chlorophenyl)

9-(4-trifluorongthyg heayhL@gyﬁydagdmegﬁyggﬁgﬂ r7, 8, 9
10-t et rahydr o- l‘ﬂEth$T-4rrpyTluo I 4,5] %ﬁieno [ 3, 2-1]

1,2,4-triazolo ALPL% %E % dlazeplne

6 -(2-chlorophenyl)- 9-(4-fluorcphenylthiomethyl-carbonyl)-
-7, a8, 9, 10-tetrahydro-l1-methyl-4H-pyrido [4',31;4,5]
thieno (3,2-f] 1,2,4-triazolo [4,3-a] 1,4~diazepine

W, ' Y = OR =‘4:§1uotophenyl._

EXAMPLE 26 :

6 -(2-chlorophenyl)- 9—(4-fluorophenylthiomethyl-thiocar4
bonyl) -7, 8, 9, 10-tetrahydro-1l-methyl-4H-pyrido
[4*,3%:4,5) thieno [3,2-£) 1,2,4~-triazolo (4,3-a)
1,4-diazepine

Ynf S, R = 4-fluorophenyl.

EXAMPLE 27 :

6 -(2-chlorophenyl)- 9-(2,3-dichlorophenylthiomethyl-car-
bonyl) -7, 8, 9, l10-tetrahydro-1-methyl-4H-pyrido
W (4',3':4,5] thiéno (3,2-f) 1,2,4-triazolo [4,3-a) "
o 1,4 dlazepine '
Y = OR = 2,3~ dichlorophenyl

EXAMPLE 28 :

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

Y = §,R = 2,3-dichlorophenyl.




Y = OR  4-trifluoromethyl phenyl . = 24 - EXAMPLE 24 ; 6
- (2-chl orophenyl) - 9-(4-trif|uoronethy|phenylthionethyl- t hi ocar bonyl ) -7,

8, 9, 10-tetrahydro-1-nethyl-4H pyrido [4' . 4, 5] t hi eno [3, 2-f]
1,2,4-triazolo [4,3-a] 1,4-diazepine Y, S R = 4 trlfluoronethyphenyl
EXAMPLE 25 : 6 9-(4- quorophenyIthlonet@ﬁ car bonyl) - 8, 9,

1Q-tetrahydro 1-methyl -4Hpyrido [4',3 ;4,5] thieno [3, 2 f] 1,2, 4- Lgdgzolo
[4,3-al 1,4-diazepine Y = OR =4- quorophenyI EXAMPLE 26 : 6

-(2-ch|orophenil? 9- (4- fIuorophenylth|onethyl-thlocar- bonyl ) -7, 8,
9, 10-t -met hyl - 4Hpyrido [4',3'; 4, 5] .thieno [3 2-11
1,2,4-triazolo [4,3-a] 1, 4- diazepine Y = S R = 4- quorophenyI EXAVPLE

27 : 6 (2 chl enyl or ar-_ hon
g SriERarinn il o709 Beno Ry By 1 B TERb i capliiy sy
[3,2-f] x,2, 48tr|azplo10-qetfbuﬂdﬁgﬂldmatbplﬁQH-pyrldo [4',3%:4,5])
: thieno (3,2-f) 1,2,4-triazolo (4,3-a) 1,4-diazepine
Y = 0, R = 4-phenoxyphenyl.

EXAMPLE 30 :

6 -(2-chlorophenyl)-9 =-(4-phenoxyphenylthiomethyl-thiocar-.
bonyl) -7, 8, 9, lo—tetrahydro-l-ﬁéthyl-4H-pyrido,u
(4',3':4,5) thieno (3,2-f) 1,2,4-triazola {4,3-a)
1,4-dlazepine

Y = §R = 4-phenoxyphény}.

EXAMPLE 31 :

6 -(2-chlorophenyl)- 9-(2- furjlthioﬁethyl-carbonyl)-?, 8,
9, 10-tetrahydro-l-methyl-4H-pyrido {(4',3':4,5} thieno
(3,2-€] 1,2,4-triazolo (4,3-a) 1,4-diazepine

Y = O,R = 2-furyl.

EXAMPLE 32

6 ~-(2-chlorophenyl)~ 9-(2- fury1thiomathyl-thiocarbonyl)-7,\‘J
8, 9, l0-tetrahydro-l-methyl-4H-pyrido {4',3':4,5) thieno
{3,2-£) 1,2,4-triazolo (4,3-a} 1,4-diazepine

Y = 5 R = 2-furyl. -

EXAMPLE 33 :

6 -(z-chloréphenyl)- 9-(2- thienylthiomethyl-carbonyl)-7,
8, 9, 1lO0-tetrahydro-l-methyl-4H-pyrido [4',3%:4,5) thieno
(3,2-f) 1,2,4-triazolo (4,3-a] 1,4-diazepine

¥mf,91R = 2-thieny1.




Y O - 2,3-dichlorophenyl. EXAMPLE 28 : 6 -(2-chl orophenyl)-

9- (2, 3-di chl orophenyl t hi onet hyl -t hi o- carbonyl)-7,~ 8, 9,
10- Let r ahydro- 1-met hyl -4H-pyrido [4':,3':4,5] t hi eno [ 3, 2-1]
1,2,.4-triazolo [4,3-a] 1,4-diazepine Y SR = 2, 3-dichlorophenyl. -

25 . EXAMPLE 29 6 -(2-chl orophenyl)- 9-(4-pléroxyphenylthi onet hyl - car bonyl)
7, 8,9, 10-tetrahydro-1-methyl-4H pyrido (4,3 ;4,5] thieno (3,2-f)
, 2, 4-twFazolo (4,3-a) 1,4-diazepine Y = OR - 4-phenoxyphenyl. EXAMPLE 30 :

(2-ch|orophewﬁleELE Qﬂ-phenoxyphenylthionethyl-thiocar- bonyl)-7,

t h 4. o) -

o f] 12 %Qtﬁ?ééoPapéﬂﬁ%ﬁggs &éktg¥égg9rﬁéom§thgl thoEQkﬁeﬂyl)
henoxyphenyl . EX&NPLEQS&GtrGhY@Qothfﬁﬁébhén?ﬁypyglée- [4°,3':4,5]
yl thi omet hy| aaimyt) Z-f.fl‘ 192, 4- éQi&Q&lahYdﬂ?31a!ﬂ3§.h¥l—dib‘z§$ihé0

3': 4, 5] thleno §3 -f1 1 2 lélnérlazo o4 di azepi ne” Y=0, R=

1
6
8,
L3,
4-p
fur
[4',
2-f

uryI

US Patent No. 4621083 (and the equivalent European
Patent No. 176927) disclose thieno-triazolo-diazepine
derivatives having PAF-antagonisti¢c activity. The
compounds prepared by the process of this invention
present a PAF-antagonistic activity from ten to a
thousand times greater than the diazepines disclosed in
the abovementioned Patent, and also a more potent
effectiveness.

" 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 - ‘

Various pharmacological determinations have been made on
thesa compounds ; they are summarized as follows :

1) Inhibition of platelet agregation induced by ?AF

This experimentation 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 yere used (male New Zealand rabbits of an
average waelight of 5 kg).

The determipations are made on a chrono-log Coultronics

agregometer, at 57°C coupled with a graphic recorder ; the

rgsults of thege -determinations (in molecular
 concentration) are reported in Table I (central column).



EXAMPLE 32 : 6 -(2-chlorophenyl)- 9-(2- furylthionethyl-thiocarbonyl)-7, 8,
9, 10-tetrahydro-1-nethy|-4Fprrido [4',3 :4,5) thieno (3, 2-%]
1,2,4-trizolo (4,3-al 1,4-diazepine Y = S R = 2-furyl. EXAMPLE 33 : 6
-(2-chl orophenyl)- 9-(2- thienylthionethyl-carbonyl)-7, 8, 9,
10-tetrahydro- 1-met hyl - 4Hpyrido [4',3'_:4g5] thieno [3 2-1] 1 2,4-1
[4 3-al 1, 4-diazepine - 26- EXANPLE 34: .

6- (2- chl or ophenyl ) -9-(2-thi enyl t hi omet hyl -t hi ocar bonyl ) -
-7, 8,9, 10-t efyr ghhdindrdi st oy | tdét BYhidflg to benziodiakephind ié&éﬁ@bf@ 2- f]
1, 2 4- trlazolo [ 4, 3-a] I,4-drazepine Y = S5, R = 2-threnyl. US Patent No.
4621083 (and the eqU|vaIent Eur opean Patent No. 176927) di scl ose

t hi eno-tri azgled- mwmaeodethua rmodm\ex;gar%nmtagandepaadsaaw ihhy

PAE- ant agontasl e for dinpdo 1R 2RI alndrinencA el " (PaodcromRernghet

di azepi nes dinscl maudntnomhehaabwebenzndria&epaatenlJ,kearsd:rm:tsxre,a itois,

potent effeqiiygnasie X Uldck whether the specific benzodiazep1ne
activity would not appear at the dose where platelet
agregation was inhibited.

azol o

L‘

.“;.

7

Therefore, this experimentation has been conducted_
according to the method of MOHLER H. and RICHARD J.G.,
Agonist and antagonist benzodiazepine receptor interactioﬂ;)
in vitro, Nature, vol. 294, 763-765, 1981.

This experimentation waas conducted on rat brains incubatéd'
1 h 30 at 4°C using *H-RO-15-1788 and 'H-RO-5-4864 (NEN) as
tracetq and RO-15-4788 and . RO-5-4864 as refeyence
'antaqoniqts. '

The reéults in wolecular concentration are reported in
Table I (right hand column).

3) Globél ischemia on gerbils

For this test, males gerbils were anaesthetized with
brietal at the doses of 1315 wmg/kg IP ; thereafter, both®“
carotides were 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 anpimals wete killed and both
hippocampes were taken, weighed and frozen at -80°C.

After «crushing with 1 ml of TRIS-HCl pH 7.4 for
10 seconds, aliquots of 50 pul each of this preparation
were incubated in each 1 ml of TRIS-HCl buffer containing

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



The conpounds of the invention are not toxic on mce at the dose of 1 g/kg,
by the I P or oral routes. PHARMACO'OGY Vari ous pharmacol ogi cal

det er mi.nati ons have been nmade on these conpounds ; they are sunmarized as
fol] ows 1) Inhibition of platelet agregatign hpduced by PAF This
experlﬁﬁntatlon was conducted according to the met hod of R KI NLOUGH.
RATHBONE, J.P. CAZENAVE, M PACKHAM and F. MUSTARD, Lab. Invest. 48, 98,
1980. ~# this tesk, baenZe r@mgﬁqm,;s wrg%i@&&@wm ar}ggébbl.lth%

of an average V\?tht of 5 The det erm nations are nmade
I

on
chrono-10g Cou ArEY a? gor‘?mq af [e?jr'ie%ou;SWéHkﬁFthboi’grEBﬂl ¢ specific
recorder ; the tiesPKt¥l1950harketl)esre efipiessedainofsmoles BF Pmﬁgﬂ/@tfg

concentration) e rted in Tabl cen

| nhi bition of tﬁg tfr%%i?hgtf%s"b%ﬁlzﬁﬁﬁafgbvﬁ@ glteﬁﬂ o?%rgrﬁ%t?ﬂfef’gstpr&%t%°n
previ ous experi sempariedn toepomtsadn the results obtained in this
experimentation: as a conmpound of the invention hap a benzodi azepine |ike
structure, it is inportant:- to check whether the specific

benzodi azepi ne &bei vFegultsulef #bis apyperimantationdozxe wieparted adsl et
agrggati gn was pophRi g¢d. Therefore, this experinmentation has been
conduct e '

PRESENTATION - POSOLOGY

.In human therapy, the compounds of the invention are

\_ preferably administered by the oral route. Preferred forms of
administration include tablets, gelatine capsules and the
like. Usual posology is from 50 wmg to 500 ing per diem
according to the case. 1he preferred unit dose is 50 mg,
associated with appropriate carriers andagents. They may also
be administrated by ihject:ion route. Usual posology is from
5 mg to 100 mg per diem according to the case. Unit doses
are from 1 to 20 mg.



according to the nmethod of MOHLER H. and RI CHARD J. G Agoni st and

ant agoni st benzodi azepi ne receptor interaction in vitro, Nature, vol. 294,
763- 765, 1981. This experinmentation was conducted on rat brains incubdted 1 <
h 30 at [err] using 'H RO 15-1788 and [err]-RO 5-4864 (NEW as tracers and
RO 15-4788 and RO 5-4864 as referencéamagonists. The results in

nmol ecul ar concentration are reported in Table I (right hand col um) 3

G obal ischema on gerbils For this test, mles gerbils - were °
anaesthetized with brietal at the doses of 35 ng/kg IP ; thereafter, both
caroti des were clanped for 10 mnutes, then the clanping was rel eased.

Treat ed ani nﬁi ﬁiéeﬁekved each 10 ng/ kg of the conpounds of one of the
exanples. On |later, the animals were killed and both _

hi ppocanpes were taken, weighed and frozen at [err]. After <crushing wth.
1 mM of TRISHCL pH 7.4 for 30 seconds, aliquots of 50 ul each . -

of this preparagt T rrreactt ot '

o of = ffer
containing [err]-PKaMa%es at 2 nM (90 G/ myl e, gi¥NFec&grbrRNy) for 1 hour
at [err]. Foy each preparation 3QYet er nilnati ons were madel The density
of omega 3 sftes (narked Dby the sdoecyTl c o 6 ' .
- | 2.53 10 6.7 107
2 2.81 1078 482 1073
3 1.68 0 | 23 108 <
PR 4.97 1077 1.55 1078
s 7.43 107 121 10”7
6 9.46 107 9.1 1077
7 5.11 T 2.1 1078
8 1.05 1078 7.33 107®
9 3.37 1078 2.7 107¢ |
o
10 171 0™’ 6.6 107
¥ 2.64 T 1.4 1078
12 314 108 8.7 10”7




H PK 11195 marker) are expressed in f-moles of PK 11195/ ng of fresh tissues
and converted in percentage of protection conpared to control. The results
of this.experinentation are reported in Table Il. PRESENTATI ON - POSOLOGY
~I'n human therapy, the conpounds of the invention are preferably
~admnisjered by the oral route. Preferred forA8 ©f adninistration include
tabl et s~ gel ati ne capsul es and the like. Usual posology is from 50 ng
to 500~& per diemaccording to the case. The preferred unit dose is 50 ny,
associated wth appropriate carriers andagents. They may al so be

adm nistrated by injection route. Usual posology is from5 ng to 100 ng per

di em accordi ng tragiE rase. Unit doses are from1l to 20 ng. - 29 - TABLE
I A EXAMPLES I C BDZ receptors 50 2.53
[err] 6.7 [err] 2 2.81 10 4.82
[err] 3 1.68 err] 2.3 [err] 4
4. 97 [err] 1.55 [err] [err] o
EXAMPLES ICSO BDZ receptors
13 1.85 1078 5.5 T
14 9.22 107 1.5 1076
| s 12 107’ 3.6 1076
o/
16 5.35 1078 6. o™’
17 8.75 102 4.7 1078
18 2.3 10°8 4.4] 1073
19 6.36 T 2.7 10”7
0 1.46 107 16 - 10
21 8.66 107 8.1 107
U/ : .
| 22 8.18 T 6.1 107’
23 1.24 10°8 1.2 1076
24 3.27 1078 3.3 1076




5
[err]
10
[err] 9
1.71
[err]
TABLE
1.85
1.5
16
8.75
4.41
20

10

10 23

6

12

4

7.43 10 1.21 [err] -9 _
9. 46 [err] 9.1 [err] 7 . 5.11
2.1 [err] 8 1.05 [err] J7.33
3. 37 10-8 2.7 [err] 10 _ :
[err] 6.6 [er=BlII = [err] 1.
3.14 [err] 8.7 [err] - T
B EXAMPLES [err] BDZ receptors *%
[err] 5.5 [err] 14 9.22 109
[err] 15 1.2 [err] _ 3.6 [err]
5.35 [err] 6. [err] 17
IgBYE 1 C 4.7 [err] 18 2.3 [err]
[err] 19 6. 36 _ [err] 2.7 [err]
1.46 [err] 1.6 [err] 21 8. 66
8 . e Ferrd 6.1
exatMpLes | [e77]ic, 1.2ppz recepidls]
25 1.13 108 6.3 0™’
26 6.56 T 6.1 107’
27 8.45 10°° 4.8 1073 \J
28 9.06 10° | a3 107
29 9.05 107 1.23 1078
30 1.04 107 3.6 107’
3 .10 107 2.3 1077
32 8.75 1079 13 a0l
33 .12 1078 5.7 1078
, o/
34 1.28 107 7.2 107’ |




24 3.27. 3.3 [err] -31 TABLE | C

EXAVPLES . [err] : BDZ receptors 25 1.13
[err] -~ ., 6.3 10 26 6. 56 10 - 6.1
[err] 27.. 8.45 [err] -4838 - [err] 28
9.06 ¢ [err] 4.3 [err] -9 29 9.05 10
1.23  [err] 30 : 1.04 [err] 3.6 [err] 31
7.10 ~=[err] 2.3 [err] 32 8.75 [err] 1.3
[err] 8 33 4.12 [err] 5.7 [err] 3 4
[err] [err] 7.2 [err] - 32 - TABLE || A EXAMPLES
G obal protection in %1 54.2 *** 2
36.3 ** TABLE II A
EXAMPLES Global protection in %
. 54.2 *ee
2 36.3 **
3 343 **
U S 38.1 **
5 29.4 **
6 27.8 **
7 14.8 NS
8 26.2 *
9 31.2 »¢
10 10.3 NS
11 46.5 ***
i2 34.1 **
, 13 32.1 **
o/
4 19.7 NS
15 35.8 **
16 29.3 **
¥ L.l NS
18 12.6 NS
19 45.6 ***
20 32,7 *¢




29

10
13
35
NS
32
34

i

1

34.3 ** 4 38.1 ** 5
-4 ** 6 27.8 ** 7 .- 14.8 NS
26.2 9 31.2 ** 10 °
.3 NS |1 46.5 ** 12 34.1 **
32.1 ** 14 =33 - 19.7 NS 15
.8 ** 16 29.3 ** 17 SN |
12.6 NS 19 45.6 *** 20 '
LT OFEx -33 - TABLE Il B EXAWPLES d obal protection.in %21
.1 22 ' 48.1 *** 23 37.5 ***
TABLE II B
EXAMPLES Global protection in %
21 34.) **
22 48.] ***
23 37.5 **
24 38.7 **
25 14.7 NS
26 26,5 *
27 33.3 *°
28 35.3 ¢
29 51.6 ***
30 . 16.1 NS
31 36.2 **
32 30.3 **
33 24.8 *
34 34,7 **




osa L . OB e
* [ . S *

51.6 *** 30 16.1 NS 31

32 30.3 33 24.8 34

3.7 _* C L M S * -34- CLAI MB34%. A process for the

prepardtion of a thieno-triazolo- -diazepine derivative of the general
~formul'a~A [err] é syvherein Y represents an oxygen or sul phur atom and R

represents a str chai n or branched chain al kyl group having from1l to

20 carbon atons;l.a phanpirogesspfox [thenyreprarut ivnbus taitierl dno-ae Lho Yy €
of 2 otralont chalih Al il S0 8 il UOMR LAVEIG LT gM, L O 5 carbon

atons, an al koxy grou avin rom1 to 5 car

ST N

N
Y ,Jt: 7/
cHy N

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 §
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;

the process comprising reacting the thieno-triazolo-

-diazepine éompound of the general formula B

Cl

with a stoichiometric amount of a compound of the

general formula Cc



atons, atom a trifluoronethyl group or an optionally substituted’

enoxy group or a furyl or thienyl group; the process conprising reacting

\“ zoIo- - di azepi ne conpound of the general formula B B. N K
e'Tr]L

st0|ch|onetr|c anmount af3g. conpound of the general fornmula C
mﬁereln Ris as defined in this claimin the presence of a slLight
stoichionetric excess of dicyclhexyl- carbodiimde to obtain a coFBpund
of the general fornul a 34w cdom Fimherelnl?ls as defingd in this c aim
and, if the ge3|red thjeno ol o- dlaz {hrlvatlve of the genera
Iph

formul a A i ¥P8RE&Pn Rt Ehay r t &0 a alm, 5t tH%RERRG CRhe

conpound o06f the sjyéghbtal sftorichliammetwiitch pdwssdor ust pediagalphéesgler with
Lawesson’ s carbodiimide to obtain a compound of the general formula .

D

-wherein R is as defined in this claim;

and, if the desired thieno-triazolo-diazepine derivative

of the generél formula A is one in which Y represents a

sulphur atom, reacting the compound of the general
formula D with phosphorus pentasulphide orﬁiﬁiLawesson's

reagent to obtain a compound of the general formula D'

Ct

wherein R is as defined in this claim:

reacting the compound of the general formula D or D'
with a stoichiometric excess of hydrazine .hydrate to
obtain 4 ¢ompound of the general formula E



Teagent to obtain a conpound of the general fornula D [err}‘mherein RS
as defined in this claim 'reacting;the conpound of the gener
D with a stoichiometric excess of ‘hydrazine hydrate ﬂlmrj“l Iﬂ“l“l

conpound of the general fornula E - 36 - [err] [err] mherelﬂ
as deLLKed inthis claim and cyclising tBé-conpound of the general
formiffa " Ewith a trial kyl orthoacetate. 2. A process according to claim

al formulae B and Cis
CFn1O to[err]. 3. A
sul phurati on of the '

1 mhe?é#h the reaction of the conpounds of the ¢
performed in an aprotic solvent at a tenperatur§
process according to claiml or claim2 wherein
conmpound of the general fornmula Dis perforned W three to five

stoi chionetric equival ents of phosphg A phi or Lawesson's
reagent in an aprotic solvent at a tenperﬁ‘ure of frojm[err] to the reflux
tenperature of the reagtjgn gHxtWeNi. ccording to any
precedlng claimwherein the re cqlon 0%t he” 8OnpON f the genergl fornula

D - N H
|
N H,

- wherein Y and R are as defined in this claim;
and cyclising the compound of the general formula E
with a trialkylorthoacetate.

2. A process according to claim 1 wherein the reaction
of the compounds of the general formulae B and C is
performed in an aprotic solvent at a temperature of
from 0 to 60°C.

3. A process according to claim 1 or claim 2 wherein
the sulphuration of the compound of the general formula
D is performed with three to five stoichiometric
equivalents of phosphbrus pentasulphide or Lawesson's
reagent in an aprotic solvent at a temperature of from
10°C to the reflux temperature of the reaction mixture.

U/ 4. A process according to any preceding claim wherein
the reaction of the coﬁpound of the general formula D
or D' with hydrazine hydrate is performed in a protic
solvent with from three to five stoichiometric
equivalents of hydrazine hydrate at a temperature of
from ambient temperature to 50°C.

5. A process éccording to any preceding claim wherein
the cyclization of the compound of the general formula
E is performed with from 1 to 3 stoichiometric
equivalents of triethylorthoacetate.



three stoichionetric equivalgnts'of'hydfazine hydrate at a
Bmg om anbi ent tenperature'to [err] 5. A process according
g claimwherein the cyclization of the conpound of the ’

general formula Eis performed with frodZ-to 3 stoichionetric equivalents
of triethylorthoacetate. -3 7- 6. - A process according to any -

precedi ng claimwherein the cyclization of the conpound of the genergl""‘f '
formul a E isbperfdf iiPeess preprding| kontanyt Rreceedirait alainf whegisanbi ent

tenperature {Ret bgcnllaes drNBEr *hel &dipdudifa I 8aCtHHN @&Bﬁék‘é? onrmumA
process according to any precedi ng claimwherein any or -all t he

reactions ar® par PSEFOFMENE of PROtLCatIRSYRE c2ts 2 te*@%FBEEE% of

according tofgbmi mbidde Rempesatleengtsuhtleantéplly asenmnicdd s Rarein

with reference to any.of the Exanples.
the reac¥1on mlxturer.rp

7. A proceSs according to any preCeding claim wherein
any or ‘all of the reactions are performed under an

inert atmosphere.

8. A process according to claim 1, the process being
substantially as described herein with reference to any \J
of the Examples. ' '

v

e hydrate is perforrréd in a protic sol vent with from,



