-1- TITLE: Preparation of Thieno-triazol o-di azepi ne Derivatives
DESCRI PTION: The invention relates to a process for the preparation of .

derivatives of thieno-triazol o-diazepine. Mre partlcularly,,.Epgpﬁ%ventlon .

relates to a process for t he preparation of ==
t hi eno-tri azol o- di azepi ne derivatives of -tlhe general formul a | [err].
wherein Y represents an oxygen or sul phur atom and R represents a (T'
strai ght chain or branched chain al kyl group having from1 to 20 carbon®
atons, a cyclBRYLEE group having from3 to 6 carbon atons, a straight chaln
al kenyl groupphayaﬁgtibarrbz mléncbart&qrazaiwrsdl&éﬁmé gﬂﬂérshatmves branched
chai n al kyl ~-omt—t-o——-carirorn—eat U1m-'be1-ng'm ut ed by
DES! gi?fi"r lifd

an aryl or hebd up, a phenyl group substituted by one or nore of
an al kyl grouphea 1Irmm1t1a:ld<on<glgtesp tltava ngriocessl far 5 ther bpneptoatioa

phenoxy group,eage }5inglghg@ykhgr dighér#%%g%éfhé carbon atons, a

fluorine atom a chlorine atom or |"uor onet oup, a heteroblcycllc
group, or a sul phonyl group substituted by a phenyl group, a heteroaryl

group or a b'ﬁX?é'cbé¥€¥Ehlarly, the invention relates to a process

for the preparatlon of thieno- trlazolo—dlazeplne

derivatives of the general formula I

' s N
Y N\
CH, N N
| n"
wherein Y répresents an ongen or sulphur atom and R
represents a straight chain or branched chain alkyl
group having from 1 to 20 carbon atoms,
LA a cycloalkyl group having from 3 to 6 carbon atoms,

a straight chain alkenyl group having from 2 to 5 carbon
atoms, |

a straight chain or branched chain alkyl group having
from 1 to 5 carbon atoms and being substituted by an
aryl or heteroaryl group,

a phenyl group substituted by 6ne or more of an alkyl
group, a lower .alkoxy group having from 1 to 5 carbon
atoms, a phenoxy group, an alkylsulphonyl group having
from 1 to 5 carbon atoms, a fluorine atom, a chlorine
atom or a trifluoromethyl group,

a heterobicyclic group, or

a sulphonyl group substituted by a phenyl group, a
heteroaryl group or a bicyclic group.
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-2- These conpounds are described and claimed in our Brltrsh-Patenf Ro.
2229723. They are anti-asthmatic and anti- allergic agents and
gastro*intestinal protectors. The invention provides a process for the
peeparation of ,the thieno-triazol o-di azepi ne derivatives of the general
formula_|I, as above defined, the process cG@ﬁr|S|ng reacting the

t hi eno- trlazolo di azepi ne conpound of the general fornmula A [err] wherein
Y i s aswabove defined with staichionmetric excess of a conpound of the
general formula R-N=C=Y wherein R and Y are as above defined; reacting the

resul tant conpoppdsef cbmgogﬁasrafefaégufabad hadr klelinedi in o Bﬁﬂ]dlshY

are as above defined a stojchionetri exc% g;chgdrag
hydrate; and cyBPFEFﬁgNPhez?égaFPantTEﬁﬁpﬁﬁﬁdaB 1TR8 égn 51 2Fer Al
-3- [err] allergic agents and gastro-intestinal protectors.

The invention provides a process for the preparation of
the thieno-triazolo-diazepine derivatives of the general
formula I, as above defined, the process comprising
reacting the thieno-triazolo-diazepine compound of the
general formula A: '

b4
A,
wherein Y is as above defined
with stoichiometric excess of a compound of the general
formula R-N=C=Y wherein R and Y are as above defined;
reacting the resultant compound of the general formula
B: '

wherein R and Y are as above defined with a
stoichiometric excess of hydrazine hydrate; and cyclizing

the resultant compound of the general formula C:



wher ei n

R and Y are as above defi ned with a stoichionetric

excess of triethylorthoacetate. The reaction: of conmpound A with R N=C=Y

is suitably performed under
reflux for fromf[err] to 24 hours.
of R-N=C=Y is needed. The reaction of co
Is suitably performed under nitroge
"solvent at a tenperature of from OCt
60 mnutes suffices. Only a slighto;s#ONGk
hydrate is needed. The cyclization is prdgfergply perfornmed under nitrogen

under reflux for igr.om;[.%r.]nto \
-of triethylorthogpcengLs g-. e.
formula (A may be prepa¥ed as desc I bed E# th
(2-chl oro) benzoyl net hyl cyanide. [err] 7
tetrahydrofuran (THF) and 115.9 g

exXcCess

rculation in an aprotlc\
onetric excess of hydrazine

\ON nay . be commenced  at:

rfold - stoichionetric

tres 1‘8‘1 anhydr ous

NH:
CQ : L

wherein R and Y are as above . defined ' - with a

st01chlometr1c excess of trlethylorthoacetate.

The reaction of compound A with R-N=C=Y is suitébly
performed under nltrogen circulation in a protlc solvent
under reflux for from 1 to 24 hours. Only a sllght'

stoichiometric excess of R-N= =C= =Y is needed.

The reaction of compound B with hydrazine hydrate is
suitably performed wunder nitrogen circulation in ‘an
aprotic solvent at a temperature 'of from 0°C to rooﬁ
temperature. From 5 to about 60 minutes suffices. Only’
a slight stoichiometric excess of hydrazine.hydrate is
needed. | L

The cYciiiétion is preferably- pérformed under nitrogen
circulation in a protic solvent. The cyclization may be
commenced at room temperature for from 15 minutes_to 3
hours, but is preferabIYICOmpleted under reflux for from
+ to 5 hours. A fourfold stoichiometric excess of

triethylorthoacetate is desirable.

The starting compound of the formula (A) may be prepared
as described in the following steps:.

m t enper at ur e. HomStOﬂhmt

nitrogen circulation in a protic solvent Under
Only_ a slight stoichionetric excess * *
pound B with hydrazine hydrate

room

s ‘preferably conpl eted

e starting compound of t he
fol l owi ng steps: - -4-

o



(1.36 nmol) of previously dried cyanoacetic acid were poured into an
appropriate reactor under nitrogen circulation at [err] 1715 M (2.74
mol) of a 1.6 Msolution of butyllithiumin hexane was added dropw se,
whide allowi ng,the tenperature to rise from[err] to [err] The reaction
mxture_was then stirred for one hour. -4Ffhereafter the reaction

m xture y\as‘ once nore cooled to [err] and a solution of 120 g (0.685 nol )
of 2-chor o-benzoyl chloride in 1 litre of anhydrous THF was added

dropwi se. AfterIstif2iohléve)banzaplimeshylecypnide-t enperature was al | oned
torise fromf[err] to [err] for one hour. The& t here was added dropw se 3
l.itres of 1N hydrochloric acid. Af t g v '?'Ingl’ a few mnutes, the
reaction mxture was extracted w Ioroform The organic phase
was washed with a 10% aqueous sodi u bonate solution, then with a
saturated sodi um chloride sol ution, o f_i"#]#g_r_gd. The sol vent was
evaporated off to give 135 g of residue. Crygtartiz Ni on was effected by
the addition of diisopropyl ether, and the pr®duct was filtered off, and

hed with h . ive 97.2 g of it iel d 799 _5-
vashed i Uh hexang L 2efl . ytyiln DS A bhSrSPIBRAD gl o *Hhs 5 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°cC. 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% aqueous sodium bicarbonate

U - 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 diisopropyl ether, and the product was
filtered off, and washed with hexane to give 97.2 g of
the title compound (yield 79%).



t etrahydro-pyrido [3,4-b] thiophene. [err] Into a t'wo li{re er1en Flask

L X3 - -.

fitted wwth 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 nol) of norpholine,

methanol . The nmixture was refluxed for-®ne hour. After evaporation of
250 mM of solvent, the desired conpound precipitated. It was f|¢%ered
of f, washed with ethanol then with diethyl ether and dried to yield +55. 4

g (859@ of tﬁ£_ILgrgm@mqn%ng&-chlqrobenzoyl)-6-ethoxycarbonyl-4 5 ,6,7
2- brono- acet am dotétfgh @.I:
et hoxycar bonyl - 1T any
five litre reactor fltted mnth approprlate means ;
were poured 2.5 litres of chloroform and

87.7 g (0.43 nol) of bronpacetyl brom de cont ai nedwy

f unnel ,

in 550 m of

» -

Tophene. [err] Into a
Wi th a separating
g (0.400 nol) of (I1).
e separating funnel

wer e added dropw se. The reaction m xture was stilrred for one hour at
room tenperature and then washed -6- with 300 picefoiced water. The
organi ¢ phase was dried with anhydr gnesi. sul phate and filtered.
The '
C3H5_O-C-N . s
i NH,

Into a two lltre erlen flask fitted with a cooler were
poured 85.5 g (0.501 mol) of N-carbethoxy- 4—p1per1done,

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 solvént, -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-bromo-acetamido-3-{2-chlcrobenzoyl)-6-
ethoxycarbonyl-4,5,6, 7-tetrahydro—pyrido [3,4-bl

thiophene.

\NH=C =CH,=Br

S
Into a five litre reactor fitted with apprdpriate means
and with a separating funnel, were poured 2.5 litres 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



chl orof orm was evaporated off and the residue was treated with ethanol.
The resulting. precipitate was filtered off, washed with ethanol, then .
with direthyl ether, and dried to yield 184.6 g (95% of the title conpound.
AV - 2- am noacet am do- 3- (2- chl or obenzoyl ) - 6- et hoxy-
carbonyl -4, 5, 6, 7-tetrahydro- pyri do [3, 4-b] -fhi ophene. [err] Into a five
litre g@gctbr fitted wth a gas-injector were poured 174.8 g (0.36 nol) of
(1'1'1) a#d 3 litres of THF. The suspension was cool ed to QC and theg ,
gaseous ammoni #pFeyvBlsM @fi dfest Srabot assthf IFHBRUPRRZE R d Ir 1ok
;at_ﬂditi_on was Cofet %axriymof&admumagﬁes(i%[ gsﬁii.pﬂﬁﬁléhimdvﬁiﬂ_ﬁflﬁbf bed)rhe
the m xture s, stirred overnight at [eLr tres were the
evaporated'offV%h&ﬁﬁo#%ﬁﬂc%ﬁsp?%§83¥3?e3n8%§55nﬁ1tb? EERYAVS HAS &T 3%
added. Aft er wittlmnieahiamol . t h@her gaasulphage poecipstate ones wiftil ted@d
of a 10% sodi u | ol ol ut,.on ti | 3 f ,
dried with anhgar%Us&aggﬁﬁegﬁdﬁ% gﬁﬁgﬁgﬁé.tmﬁﬁhp%%gh g?fgbggid%?ﬁg%he%&%
sol vent was pardrigd ytevapeldt 28406fguéPhl) acfothey tatdpocampound. The
precipitate was allowed to stand overnight in a refrigerator. After

filtration, the precipitate was washed with diethxl ‘
: IV - 2-aminoacetamido-3—~(2-chlorobenzoyl)-6-ethoxy-

carbonyl-4,5,6, 7-tetrahydro-pyrido [3,4-bl

thiophene.
. Cl
W,
C=0
C,H,0=C=N
S NH =C =CH, NH,
° |
o
Into a five 1litre reactor fitted with a gas-injector
were poured 174.8 g (0.36 mol) of (III) and 3 litres of
THF. 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
W 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 decantation, the organic phase was
washed once. with 300 ml of a 10% sodium chloride solution,
three times with 300 ml 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 refrigerator.

After filtration, the precipitate was washed with diethyl



et ————e

-7- ether and dried to give 119 g of the title conmpound. The remaining
organi ¢ phase was concentrated and treated with a mxture of 1.5 litres .of
di ethyl ether: THF (3:1 by volunme) to give 14.6 g of the title conpound
(overall yield 88%. - V - 5-(2-chl orophenyl) - 8- et hoxycar bonyl -6, 7,8, 9-tetr’a*
hydro-3-Hpyrido [4',3 '  4,5]thieno [372-f] 1,4- -diazepine-2-one. [err]
126.6 g (0.3 nol) of (IV) and 800 m of pyrldlne were poured into a t\we
litre-reactor fitted with stirring, cooling and warm ng neans and. undef

ni trogen cirethati gmad TAeiedactd ogimext L@ wasof eftheuxtiitler ckSnground.

After haV'”gTﬁQePgﬂglhEﬂ& %&bdﬂ%%fﬂﬁﬂééerQBESBbéhtPQ@eEe%ﬁﬁﬁkréJEéd

pyridine was partially evaporate f using a rotary evaporator under
reduced pres$iEb. aTMH%ﬁHR?bPéWﬂ%ﬁIleFQPnéé\M%@%ﬂ%%oﬁﬁéﬁrrﬁﬂfIﬁ%f% of -
et hanol . t961u699|t8991b€ 1306 ifobatie tiBEEE compoupll A diask 11
precipitate ih p@i filtered off, washed with ethanol - and _
di i sopr opyl o%#8&d dyield 101.3 (83 6% of the title compound. Vi

-o7 (Zchlorophenyl) -8 et hoxycar bonyl -6, 7. 8, 9-tetra- hydro-3H pyrido -
[4',3 :4,5] Ehlego(&BCgloLophengl) -8-ethoxycarbonyl-6,7,8,9~tetra .
hydro-3-H-pyrido [4',3' : 4:5]wthleno [3.2—f].l,4-
—diazepiﬁe-z_one; L : _

gmo—ﬁ—N'
o

126.6 g (0.3 mol) of (IV) and 800 ml of pyridine were
poured into a two litre-reactor fitted with stirring,
cooling and warming means and under nitrogen'circulatidn.
The'reaction'hixture was refluxed for?18 hours. After
having checked that all the starting material had reacted,
the pyridine was partially evaporated off u51ng a rotary
evaporator under reduced pressure. '

The dark brown oil obtained was dissolved in 1 litre of
ethanol. After cooling 1in 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. : -



-di azepine-2-thione. [err] 93 g (0.230 nol) of Vand 1.75 litres of
pyridine were poured into a three litre-reactor fitted with appropriate
nmeans.” After solubilization, there were added 56.3 g (0.25 nol) of
phosphor us pent asul phide, and the reaction mxture was then stirred for
three hours at 80-85C. Thereafter, the pyrigline was evaporated off and the
obt ai ned, rési due treated with icy-water. The m xture was then extracted-
by net hﬁ ene dichloride, dried with anhydrous magnesi um sul phate, filtered,

evapor at ed and vy eg-ed 2udHL sk sPHeny B} Y'@Le thodPCarB6hy1-6J7p8 pduebtvas

filtered off, and treate th /00 nlof,acefon friTe. ~The SUSpeNsi on was

heated at 60C for M&ML@&'&%& h %%&[I'gffuiltration,
and washing wth acaliaddpine-2nchidmwea. Wit h di %! ether, the residue was
VIl - 5-(2-

chl orophenyl )-6, 7,8, 9-tetrahydro-3H pyrido [4'§ g1 thieno [3,2-f]

1, 4-di azepine -2-thione C [err] -9- 71.4 g (P.17 nol) of (M), 116 g
(1.30 nol) of (85% s N

C,H,0—C—N
. s N
0 |

93 g (0.230 mol) of V and 1.75 litres of pyridine were
poured into a three litre-reactor fitted with appropriate
means. After solubilization, there were added 56.3 g
(0.25 mol) of phosphorus pentasulphide, and the reaction
mixture was then stirred for three hours at 80-85°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 ethef, the
-/ residue was dried to yield 80.2 g (83%) of the title

compound.

VII - 5-(2- chlorophenyl)-6,7,8,9-tetrahydro-3H-pyrido
[4*,3*:4,5] thieno [3,2-f] 1,4-diazepine ~2-thione




pel | eted potassium hydroxide and 1 litre of a m xture of ethanol:water
(19:1 by volunme) were poured into a tw litre reactor fitted with .
appropriate neans. . The reaction mixture was refluxed for 18
hours. After having checked that all the starting material had reacted,
the ethanol was evaporated off and-2the residue was treated with
iced water. The m xture was then extracted twice with chloroform The
aqueous phase was acidified to pH 6.5 with acetic acid, and the pH ma§wthen

adj usted to %% abyl0-ddti Bedh off (¥8di uhlei garbbni emol) of (85ie

precipitate %@ﬁlété& epScasbiun MAEPREH1EW aRawLL h Materof t i mgxWuklR %tfhanol
and once wt dlethx$ et her qﬂ t hen - washed under reflux w th 500 of a
et

m xture of dfEMRPb: ?r’é?ﬁar{e]' aR¥| vQlhme by wege, Ryured 3O HG ndt éé’m

After filtratiore Wwedcogrw Eltdieat hylitef hapwubzdiafwg Kedes.reduaed -
pressure, there were obtalned 47

t d | d
D00y U1 Pt it T ivas' S et Lk o1 BofRah rn AR ¢
t hi eno [ 3, 2- Hévﬂng4cmeeke@|tbaﬂ olZ. the pearkidg. aage¢aa33&amowbaatdﬂo;

152 19 (2 3 goldole ! 40 SAURRIASE | WENY GO U8 d QT Yo

et hyl ene gl ycol nonoe e poured Irnto a reactor
war m ng neatigeated wikleiced vabgen dJhecuritwre was Thbheni exirackest

war med over W‘f'cebowitﬁochﬁ)lr%oEﬁﬂperﬁé”gqueous_ phase was acidified _

to pH 6.5 with ébetic acid, and the pH was then'adjusted.

to 7.5 Dby addition of sodium bicarbonate. The
_pr_ecipitate_ w_as_ filtered off, washed . twice with .water, u
twice with ethénol:and_once with diethyl ether,fand'then
washed under refluk with 500 ml of a mixture of dichloro-
methane:ethéhbln(3:l by'volume).fpr.30 minutes. -. After
.filtration,_washipg with diethyl ether and_drying under
reduced preésqre,: there were obtained 47.3 _g__bf the

title compound (yield 80%).

VIIX --5—(2-chloropheny1)—6,7,8,9—tetrahydfde381pyrido
[4',3':4,5] thieno [3,2-£f] 1,4-diazepine-2-one.

94.5 g (0.234 mol) of (V), 152.1 g (2.34 mol) of pelleted
90% potassium hydroxide and 900 ml of ethylene glycol
monoethylether were pouréd iﬁto a reactor fitted with
warming means and under nitrogen circulation. | The

mixture was warméd over one hour to reflux temperature



-10- and ref lux was maintained for one hour. The sol.uti.on was fden’.added
to 1.2 kg of cracked-ice and acidified wwth hydrochloric acid (d=1.18)
pH 5.3. Then pot assi um carbonate was added to adjust the pHto 8. 3.

The 'sol ution was then extracted three times with 500 m of met hyl ene
dichloride. ., The organic phase was washedM+th 450 m of a 10% aqueous

sodi um ehj ori de solution, dried wth anhydrous nmagnesi um sul phate, flltered
and evapbr at ed. The resultlng residue was treated wth diiso

ether. After waBRi FEEAUW WR$ sBRiBEpLnedhcfomnaNg VIGHE - t hethe V\éPi

obt ai ned 55.9 gwat then i dd@edorBound (kgelsk =cFd%kedlheef oéﬂ@magdﬁzfagnl es
i{lustrate the invent

6- (2- chl or ophenY#§Po- bxgﬁggﬁA?§bﬁen§Ffﬁloég?ﬂa&gyl)at PH 5.3. Then
-7,8,9,10-tetr apydassiuneidadbotdyeyrwal® added td 4adPusd, Shet ipiento[ 8.2~ ]

1 2, 4-tri | d Y= | Fi.
Prepara::gﬁoo? éh%z 8%P%P§pl %ﬁﬁkﬂ% eé% %F’e&EEHPEXDQﬁﬁé wil éﬁ g%@pml
t hi ocar banoyl ) - 6f7 rr&,tgxytlemeal"@mblm%rl dd‘l'{e'l qagamg] rhaiseno¥3sg, yaghed

1, 4-di 2 Y= t
5. (2 Icﬁlzgflogﬁen 8'1@ 1t §tfr '%31(?%_ hgu¥BReNddaitfh 9chPori@e MBbluthion,

drled w1th anhydrous magnesium sulphate, filtered and
evaporated. The resulting residue was treated with
diisopropyl ether. After washing with diisopropyl ether
and drying, there were obtained 55.9 g of the title
compound (yield = 72%).

The following Examples illustrate the invention.

EXAMPLE 1
6-(2-chlorophenyl)-9-(4-methoxyphenylthiocarbamoyl)-
~-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=S, R=4-methoxyphenyl

First Step

Preparation of 5-(2-chlorophenyl)-8-(4-methoxyphenyl-~
thiocarbamoyl)-6,7,8,9-tetrahydro-3H-pyrido [4',3':4,5]
thieno [3,2-f] 1,4-diazepine-2-thione B: ¥=S,

Y o . R=4-methoxyphenyl)
40 g (0. 115 mol) of 5- (2-chlorophenyl) 6,7,8,%9-tetrahydro-
-3H-pyr1do [4',3':4,5] thieno [3,2-f] 1,4-diazepine-2-
-thione (93%) (A: Y=S) and 500 ml of methanol were

poured into a 1 litre reactor fitted with stirring and

cooling means and under nitrogen circulation.

18.5 ml (0.123 mol) of 4-methoxyphenylisothiocyanate were
added to the orange suspension which was then refluxed
for two hours. After having checked that all the
starting material had reacted, the mixture was cooled.
After filtration, the residue was washed with ethanol
and then with diisopropylether. It was dried overnight



-3H-pyrido [4',3 :4,5] thieno [3,2-f] 1,4-diazepine-2- -thione (93%
(A: Y=S) and 500 ml of nethanol were poured into a 1 litre reactor fitted
with stirring and cooling neans and under nitrogen circul ation. 18.5 m
(0.123 nol) of 4-nethoxyphenylisothi ocyanate were added to t.he:orange
suspensi on which was then refluxed for -1lilwo hours. After having.
checked that all the starting material had reacted, the m xture \Si-
cooled. After filtration, the residue was washed with ethanol and thenew th
di i sopropyl étthéi5°C 1 wisldrd®d ol@3%) guf theatibke f:gmyp@né 49 g (83% of
the title conmpound. Second Step Preparation of
5-(2-chl orophenyl)-8-(4- nethoxyphenyl thlocarbannyl) 2 hydra2|no 6,7,8
,9-tetrahydEB§3£E£$ﬂEﬂb [4',3 :4,5] thieno [3,2-f] 1,4-diazepine (C Y=S,
?‘?ZWELPOXY I)at’-l:ibrg daf. Wﬁzlmﬁioﬁéphenyl) 8~(4-methoxyphenyl- .

chl or ophen
t hi ocar barmﬁl]'ﬁ %—‘Qf%a'&ifgfg BaéT{F%y?r&08'9Iﬁetr§hyﬂrg]’3{’ﬁpgﬁéd°[3 2-1]
1, 4- di azepi et 2; 3*u4u&ﬂ Ehibn&SDB 2dflol,sediabgdinéulan Ywsre poured
into a 1 A_ i;ted with stirring and cool i ng neans and. under

ni trogen cire Y as—eootet—t+o— et 6081 :
mol) of hydr agu(rﬂe OTﬁldntalb OMe(Za@Ubdropheﬁhb aﬂdl(ﬂrmﬁtmg}'@bﬂ@wdt—ed in

15 minutes. ypj éE%fbaﬁﬁyihué 7,8,9-tetrahydro- 3H-pyrido- -~ [4*,3':4, 51
thieno [3,2-f)] 1,4-diazepine-2- ~thione. = and _350. ml of

tetrahydrofuran were - poured 1intoc a 1 litre. reactor

fitted with stirring and cooling means'and?under“nitrogen' Q;)_
circulation. The mixture was cooled to 10°C, and 4.1 ml
(0.081 mol) of .hydrazine hydrate were added. The
addition was conducted in 15 minutes. There was thus
obtained a red-brown solution with a dark_.élight
precipitate which was then filtered off.  Thereafter
9/10.of'the'tetrahydrofuran was.evaporated off, and 400
ml of absolute ethanol were added to the  residue.
Precipitation occurred after priming.’ ~The mixture was
stirred on an ice-bath for 1 hour. The  .precipitate
was then filtered off, washed with ethanol, then ﬁith
diisoprole etﬁer, and dried overnight  under  reduced
pressure at 65°C to give 29.7 g of the titléfédmpound.
The washing-liquors were concentratated add_the=fgsulting o
residue was treated with ethanol, filtered, washed with
ethanol then with diethyl ether to give 4 5 g of the
title compound (overall yield 86%). '

Third Step

Preparation of the title compound

25.5 g (0.05 mol) of 5-(Z—ChlorophehYI)—B-(44methoxy—
phenylthiocarbambyl)-2—hydrazino-6,7,8,9-tetrahydro;3ﬂ—
-pyrido [4',3':4,5] thieno [3,2-f] 1,4-diazepine and 500

ml of absolute ethanol were poured into a 1 litre reactor

fitted with stirring and cooling means and under nitrogen
circulation. 37 ml (0.20 mol) of triethylorthoacetate



obt ai ned’ a red-brown solution with a dark slight precibitatie ‘ -\;\,hi Ch:- \/\b‘-‘s

then filtered off. Thereafter 9/10 of the tetrahydrofuran was
evaporated off and 400 mi of absolute ethanol were added to the
resifdue. Precipitation occurred after primng. The m xture was stirred on
an ice-bath for 1 hour. The precipitatl2was then filtered off, washed

W th etggnor, then with diisopropyl ether, and dried overni ght under
reduced-pressure at 65C to give 29.7 g of the title conpound. The
washi ng- | i quor swereeeaddrdent AfitareBGnuinntes esthei spluddichudoepane r ceded

with ethanol, fihgergds wegbgd féfbuﬁéaanfbrtheﬂo“‘EBuQBEtmﬁke@EBQEaEQoﬂ'Ve

4.5 g of the title conmpound ( overaII yield 86% . Third Ste reparatlon of
the title conpoff@rdedsaty 7Qhs fhie) migrture was cooled to '10°C and

5h(2 fPLOVOPhgnihé %ngﬂnﬁﬁhﬂﬁ%y f%ltered tot;f hwgshed with i;hﬁéol and
phenyl t hi ocar ba - azino etrahydr o- 0

thieno [3,2-f] gg%nd,‘*gz{% ﬁbeaha%(ﬁil?ﬁ of ddsol@fe :h%lqu?{l ﬁSGPEBé
into a 1 litre peassarefidt efdloNCt kst yielag ahdb cepl (8@%Ieans a:nrda undele
ni t rogen CIFCU|€ 835 37 m  (0.20 nol) of triethylorthoacetate -12-

wer e added I nutes, the solution becane red, and was then
refluxed for two hours (preC|p|tation

The following compounds have been prepared as described
in Example 1 when Y¥Y=S: when Y¥=0, the reaction is also

carried out in 3 steps in the same conditions as

. described in Example 1l but starting with

- 5-(2-chlorophenyl)-6,7,8,9-tetrahydro-3H-pyrido
{4',3':4,5] thieno [3,2-f] 1,4-diazepine-2-one [instead
of 5-(2-chlorophenyl)-6,7,8,9-tetrahydro-3H-pyrido
[4',3':4,5] thieno [3,2-f] 1,4-diazepine-2-thionel and
reacting on the appropriate isocyanate derivative instead
of the isothiocyanate derivative.
EXAMPLE 2
6-(2-chlorophenyl)-9~(4-methoxyphenyl carbamoyl)-
~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
¥=0,R=4-methoxyphenyl

N

EXAMPLE 3
6~(2-chlorophenyl)-9-t.butylcarbamoyl~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

¥=0, R=t.butyl

EXAMPLE 4
6-(2-chlorophenyl)-9-t.butylthiocarbamoyl-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=S, R=t.butyl



started at [err] The m xture was cooled to [err] and the precipitate
filtered off, washed with ethanol and.then with diethyl ether. It was
dried under reduced pressure at [err] to yield 24.6 g (92% of the title -
conmpound. The follow ng conpounds have been prepared as described in
Exanpl e 1 when Y=S; when Y-O, the reactionsis also carried out in 3 steps

in the sane conditions as descri bed in Exanpl e 1 but o
starting i 5-(2-chl orophenyl)-6,7, 8, 9-tetrahydro-3H pyrido %
[4',3:4,5) tH -f] 14diazepine20ne'[instead of : )

5-(2-chl or ophényIZ)—cﬁ,l?m% 1 o 4. 5]_ thieno
[3,2-f] 1,4-di ? edzﬁgﬁn‘?ﬁ] )algy_q,l’eg( rea |tnhg10 rtk?‘ﬁam%\‘bjpr'o 889210~ _
i socyanat e deglévg 5 YArordam Ytlhéﬂ-mrtndmﬂawa,tk' OerS Vagh ¥éno EXAMPLE 2 °
6- (2-chl orophdngt¥ 9 2( 4~metidevyRNENY |3 _GAr ha y[d
7,8,9, 10-t et gaFydggh% %St h\d(h AH pyr:tdo W RR zf*a’aaplzf‘%] t hi eno [3 2-f1
1, 2,4-triazolo [4 it azepi ne Y=0, R=4- net hoxyphenyl- EXAMPLE 3
6- (2- chl or ophenyl )-9-t. butyI car banoyl -7, 8, 9, 10-t'etrahydro-
-1 -methyl - 4H-pysupge(4' . 3' 4. 5] thieno [3 2-f] 1,2,4-triazolo [4 3-a]
1, 4-di azepi ne_ YO R=T. butyI EXAMPLE 4 '
6- (2- chl or oph®n 7C@l<?r<bab9nyhveeaxbapnpbyzcsraaﬂngyl 7,8,9,10-tetra-

hydro-l-methyl-4H-pyrido [4',3':4,5]
1,2,4-triazolo [4,3-a] 1 , 4~ d1azep1ne
Y=0, R—lsopropyl

“thieno = [3,2-f]

EXAMPLE 7 S _ ;w; ’ RS : o e
6—(2-chlorophenyl) 9~ 1sopropylth10carbamoyl 7,8,9,10-

~tetra-hydro-l-methyl- -4H-pyrido [4" .3':4,5] thieno

[3,2-£f] 1,2,4-triazolo [4,3-a1 1,4- -diazepine
Y=S, R=isopropyl.



-tetrahydro-I|-nethyl -4Hpyrido [4',3":4,5] thieno [3,2-f] 1,2,4-triazolo
[4,3-a] 1,4-diazepine Y=S, R=t.butyl -13- EXAMPLE 5

6- ( 2- chl or ophenyl ) - 9- hexadecyl t hi ocar banoyl -7, 8, 9, 10-
~tetra-hydro-|-nethyl-4H pyrido [4'31:4,5] thieno [3,2-f] 1,2,4-triazolo
[4,3-a] 1, 4-diazepine Y=S, R-hexadecyl-EX@NPLE 6

6- (2- chlorophenyl) 9- |sopropylcarbannyl 7,8,9,10-tetra- _ ’
hydr o+®¥¢net hyl - 4H pyri do [4',3 :4,5] t hi eno [3,2-f] 1,2,4-triazolo
[4,3-a] 1, 4-diazepine Y=0 R-lsopropyl EXAMPLE 7

6- ( 2- chlorophenyl) 9- |sopropylth|ocarbanDyI 7,8,9, 10-
-tetra-hydro-1-nmethyl-4H pyrido [4',3':4,5] thleno [3 2-f] 1,2,4-triazolo
T4,3-a] 1,4-diazepine Y=S, R=isopropy| EXAMPLE 8 6- ( 2- chlorophenyl) -
9- (3, 4, 5-trinet hoxyphenyl car banoyl ) - :

EXAMPIE 8 :

6-(2-chloroppenyl).- 9-(3,4,5~-trimethoxyphenylcarbamoyl) -
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

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

EXAMPLE 9 :
6-(2-chlorophenyl) = 9-(3,4,5-trimethoxyphenylthiocarbamoyl)-
- 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
Y=8, R= 3,4,5~trimethoxyphenyl

o/ EXAMPLE 10 :

6-(2-chlorophenyl) - 9-(4-t.butylphenylcarbamoyl) - 7,8,
9,10~-tetrahydro-l-methyl - 4H-pyrido (4',3':4,5] thieno
(3,2-£] 1,2,4-triazolo [4,3-a] 1l,4-diazepine

Y =20, R.= 4-t .butylphenyl

’ EXAMPLE 11:

6~ (2-chlorophenyl) - 9-(4-t.butylphenylthiocarbamoyl)-
-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 '

Y =8, R = 4-t.butylphenyl



-7,8,9, 10-tetrahydro-1-nethyl- 4Hpyrido [ 4',3 :4,5] thieno [3, 2-fl
1,2,4-triazolo [4,3-a] 1,4-diazepine Y = O R = 3,4 5-trinmet hoxyphenyl .
EXAMPLE 9 : 6-(2-chl orophenyl) - 9-(3,4,5- tr|nethoxyphenylthlocarbanDyI) -
7,8,9, 10-t et rahydro- 1- net hyl - 44 pyrido [4', 4,5] thieno [3,2-f] )
1,2,4-triazolo (4,3-a] 1,4-diazepine Y_=3§ . R = 3,4, 5- trlnethoxyphenyl
EXANPLE 10: 6-(2- chlorophenyl) - 9-(4-t. butylphenylcarbannyl) - T, G

9, 10-t et rahydro- 1-net hyl - 4H pyrido [4',3 :4,5] thieno [3,2-f] %<

1,2, 4-tri az@gxaMetae-1ad :1, 4-di azepine Y = 0, R= 4-t. butylphenyl EXAVPLE

11: 6-(2-chlorophenyl) - 9-(4-t. butyIphenylthlocarbanDyI)) :

-7,8,9,10-tetrahydro- 1-nmet hyl -4Hpyrido [4',3':4,5] thieno [3,2-f]

1,2, 4- triazGqubhﬁlaﬂoﬁhdhxﬁpzepine9¥(z-Sr1leo;ométhybphyhyh&hﬁbcar- 15

- EXAMPLE 1 chlLogopheny ri or yl & hjoc

banoyl ) - %@%’te féhgdg‘g kf)*n%?ﬁ?’ E‘} éd%’u gge é{?z\%ﬁg] I |§no “Iaf?]z f]

1,2, 4- tr|az¢haqhb:13ﬂ2ﬂﬁyllu2u§¢nrmazbk08[4 35@; 124bdnﬁzepﬁmnethylphenyl
Y =8, R= 2-trifluoromethylphenyl

EXAMPLE 13 :

_6-(24chlofophenyl) - 9-(3-triflubromethylphenilfhiocar- H
bamoyl) - 7,8,9, 1o-tetrahydro-1-methy144H;pyrido'[41;3'¢4,sj )
thieno [3,2-f]) 1,2,4-triazolo [4,3-a] 1, 4-d1azepine |
Y =8, R= 3-trifluoromethylphenyl

EXAMPLE 14 :

6~ (2~-chlorophenyl) -~ 9—(4—trifluoromethylphenylcarbémbyl)-
7,8,9,10-tetrahydro-l-methyl -4H-pyrido [4',3" :4;5]3 thieno
(3,2-£f] 1,2,4-triazolo [4,3-a] 1,4-diazepine B

Y= 0, R= 4-trifluoromethylphenyl

EXAMPLE 15 :

6~ (2-chlorophenyl) - 9-(4-trlfluoromethylphenylthlocar—
bamoyl)- 7,8,9,10-tetrahydro~1-methyl - 4H-pyr1do [4' 3':4,5)
thieno (3,2-f] 1,2,4~triazolo [4,3~-a] 1, 4—d1azep1ne

Y=8, R= 4-trifluoromethylphenyl

EXAMPLE 16 :

6-(2-chlorophenyl) - 9~(4-fluorophenylthiocarbamoyl) - 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-d1azep1ne '
Y=8, R= 4-fluoro phenyl



EXAMPLE 13 6-(2-chl orophenyl) - 9-(3-trifluoronethyl phenylthiocar-
~bamoyl )- 7,8,9,10-tetrahydro-1-nmethyl- 4H pyrido [4'" ,3 :4,5] thieno
- [3,2-f] 1,2,4-triazolo [4,3-a) 1,4-diazepine Y =S, R =
3=trifluoronethyl phenyl EXAMPLE 14 : 6-(2-chl orophenyl) -
9-(4-trifl uor omet hyl phenyl car banoyl ) - -7,8,%6 10-t et rahydr o- 1- net hyl
-4H-pyr1'§ T[4 3" ,5] thieno [3,2-f] 1,2,4-triazolo (4, 3-a]

di &Zepine Y = R = 4-trifluoronethyl phenyl EXAMPLE 15

4-
(2-chl OI‘OthEM___l_QJ(4 trifluoronethyl phenyl thiocar- banoyl)-
8,9, 10- tetrahydro 1-nmet hyl -4Hpyrido [4',3 :4,5] thi eno [3 2-1]
2

1,
6-
7,
EXAN‘éLtEr T R B P e '*?W SALL
1,

10-tetr ahydrs), leﬁtetyhhyd#bl-pymedhyl 4 41‘39}?4':1510 t hd !ena)' {43. 23}f] thieno

2,4-triazolo ] 1 4 dj phenyl - 36
" EXANPLE 17 6[§ orbphenj)t;'?){ggbgg ;4 thl droghenﬁ%% anoyl) - 7,8,
9, 10-tetrahydr¥b-=- @ret hyR = 4%§ydn§blorpzph%lyl4 5] t hi eno

EXAMPLE 18 :

' 6-(2-chlorophenyl) - 9-(4-phenoxyphenylcarbamoyl) - 7,8,9,10-
. tetrahydro-l-methyl -4H-pyrido ([4',3':4,5] thieho {3,2-£)
-/ ~1,2,4-triazolo (4,3-a) 1,4-diazepine
Y = 0, R = 4-phenoxyphenyl

EXAMPLE 19 :

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

¥ =8, R = a-methylphenethyl

W EXAMPLE 20 :

6-(2—chlofophenyl) - 9-(p-methylphenethylthiocarbamoyl) -
~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

Y =S, R = g-methylphenethyl

EXAMPLE 21 :

6-(2-chlorophenyl)- 9-(4-methylsulphonyl phenylthiocarbamoyl) -
- 7,8,9,10-tetrahydro-i-methyl- le-—pyrido [4',3':4,5] thieno
[(3,2-f] 1,2,4~triazolo [4,3~-a] 1,4-diazepine

Y = 8§, R = 4-methylsulphonylphenyl



[3,2-f] 1,2,4-triazolo [4,3-a] 1,4-diazepine Y = 0, R =

2, 3-di chl or ophenyl EXAMPLE 18 : 6-(2-chl orophenyl’) T .

- 9- (4- phenoxyphenyl car banoyl ) -7,8,9,10- tetrahydro-1-nethyl -4H pyrido
[4',3 :4,5] thieno [3,2-f] 1,2,4-triazoliwy [4, 3-a] 1, 4-diazepine Y = 0, R -
4- phenoxyphenyl EXAMPLE 19 6- (2-chl orophenyl) -

9-([err]-methyl phenet hyl t hi ocarbanmoyl) - -7,8,9, 10-tetrahydro-1- nEth@?-
4Hpyrido HXMMPIE 2B 5 thieno [3,2-f] 1,2,4-triazolo [4,3-a] 1,4- dlaiéplne
Y = S R = [err]-nethyl phenethyl EXAMPLE 20 6-(2-chl orophenyl) -

9- ([ err]-met hyl phenet hyl t hi ocar banmoyl ) -

-7, 8,9, 10- teet(r2xtghdraxrapheanii) - 41—|-9y|(2d6-d[i-21t°buwlsbenvhtbAQCPS‘bﬁmP]Yl)"
1,2,4-triazol pPRD S4H~ _ |h Y NPLE
21 ¢ 6-(2- AT hglng%tétg?ﬂyia%rgt% ﬁeﬁ?p%oﬁ?l Byzide b oc?r ba %%1%
78, 0,101 A ARk LR HTHRAR ARGy LA cb-BA 134 -aiseptreno [ 3 211

1,2, 4-triazxwl=0d 4, R a} h&mmemmrpn—esyl R = 4-met hyl sul phonyl phenyl

- 17 - EXAMPLE 22 :

EXAMPLE 23 :

6~- (z-chlorophenyl)-9-benzy1carbamoyl-7 8,9, 10—tetrahydro?
-4-methyl-4H-pyrido [4',3':4,5) thiemo ([3,2-£) . 1,2,4-
triazolo [4,3-a]) 1, 4-d1azep1ne o | - _ _%;)
Y = 0, R = benzyl ' o N

EXAMPLE 24 :

6~ (2-chlorophenyl) - 9-(2- furfuryqthzocarbamoyl) - 7,8,9,10-
atetrahydro-l-methyl-4H-pyr1do [4',3':4,5] thiend [3,2~f)
1,2,4-triazolo [4,3-2a] 1, 4-diazep1ne ' - |
Y =38, R = -furfuryl

EXAMPLE 25 : : ' S

6~(2-chlorophenyl) - 9- (3-qu1no1y1thlocarbamoyl) - 7,8,9,10~
—tetrahydrq-1-methy1-4H-pyr1do [4',3"':4 5] thleno [3,2~f]

1,2,4-triazolo [4,3-6] 1,4-diazep1ne

Y =S,R = 3-quinolyl |

EXAMPLE 26 :

6~ (2-chloropheny1) - -cyclohexylthlocarbamoyl - 7,8,9, 10-
Atetrahydro-l—methyl-4H-pyr1do (4, 3':4 5] thleno [3,2~£f]
1,2,4-triazolo. [4 3-a] 1, 4-d1azep1ne

Y=68,R= cyclchexyl o



-(2-chl orophenyl) - 9-(2,4-di-t. butyIphenylthiocarbanDyI)-

, 8,9, 10-tetrahydro-1:nethyl - 4H-pyrido [4',3' :4,5) thieno [3,2-f]
,4-triazolo [4,3-a] 1,4-diazepine Y = S. R = 2,4-di-t. butyl phenyl
EXAVPLE 23 : 6- (2- chlorophenyl) - 9-benzytrcarbanoyl -7,8,9,10-tetrahydro-

nethyl 4Fprr|do [4',3 :4,5] thieno [3,2-f] 1,2,4- triazolo

3-al. 1, 4-di azepine Y Cz R:,benzyl EXAMPLE 24 6- (2-chlorophenyl) -9- -
-fu thfylthl ) - 7,8,9,10- -tetrahydro-1-nethyl-4H pyrido

", 3 '31 5] thieno [3,2-f] 1,2,4-triazolo [4,3-a] 1,4-diazepine Y = S,

2-furf | 2-
3- qU|ggI;{¥ IgéANEgﬁgyppeny}Ss SEIg§gRP§F¥X#ﬁﬁa§me%ﬁrw? ﬁFLp&Pl&Stra
3':4,5] thydpo~-1-Redhyll-BHrpyridez q4d [, 4] 1 thidnzedine-£) $,R,=

|nonI EXA 2-4C Ioro h cycl ohexyl t hi ocar banmoy! -
.9, 10~ -tet ﬂ?&%@%%&ﬁ‘*n |?‘ &rfd}’alz)ﬁ%r?es ©4,5] thieno [3,2-f]
, 4-triazol oY¥[ #, 9«§|=1C¥Gmamgmwﬂne Y=SR= cyclohexyl

"‘II

PN W
N CDQ

EXAMPLE 28 :

6-(2-chlorophenyl) - 9-allylthiocarbamoyl -~ 7,8,9,10~-tetra~-
" hydro-l-methyl-4H-pyrido [4',3':4,5] thieno ([3,2-f] 1,2,
4-triazolo {4,3-a) 1l,4-diazepine

s Y = S,R = allyl
EXAMPLE 29 :
6-(2~chlorophenyl) - 9-(2,4-difluorophenylcarbamoyl) - 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 =0,R= 2,4~difluorophenyl
EXAMPLE 30 :

J 6-{2-chlorophenyl) - 9-(phenylsulphonylthiocarbamoyl)- 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 =8, R = phenylsulphonyl '

EXAMPLE 31 :

6-(2-chlorophenyl) - 9=(2-furylsulphonylthiocarbamoyl) -
-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=8,6 R = 2- furylsulphonyl



8- - EXAMPLE 27 6-(2-chl orophenyl) - 9-cycl ohexyt carbanmo$yl < ! ‘.

,9,10-tetra- hydro-1-methyl-4Hpyrido [4',3':4,8] ‘thieno [3,2-f]

4-triazolo [4,3-a] 1,4-diazepine Y.= O R = cycl ohexyl EXAVPLE 28 °

-chl orophenyl ) - 9-a||y|thiocarb5h&9l7- 7,8,9,10-tetra- .

o-1-nethyl -4Hpyrido [4',3 :4,5] thieno [3,2-f] 1,2, 4- trlazolo

] 1.4- eY=SR= aIIyI EXAMPLE 29 6-(2- chlorophenyl)
'Eéggb%éiggglcarbannyl) - 7,8, 9,10-tetrahydro-1-nethyl - 4Fprﬁ§do

. 4, 5] thieno [3,2-f] 1,2,4-triazolo [4,3-a] 1,4-diazepine Y = O R

-dif ggg?g} ﬂgﬂgmw
nyigtﬂ%%%%QQHﬁlocar t%ngﬁaﬂﬁ%h%% te ra%kﬁw?éfbaml¥ﬁ 4H—pYr|do
- 4 55]10~-tetrahydre Denethy b~ 4HrpyEE@Po [(4)334] 1343 azéfﬁxmw = S,

phenylsulhenyy , £XEfadd1o e (9-671 o] PRERrkbine:
-furylsulphonylthlocar

2 nD
8,9, 104 & rRihydr®-1- %et‘:'-)m 591-?'@18“3?{-4' 3':4,5] thieno [3,2-f]
,4-triazolo [4,3-a] 1,4-diazepine Y =S R = 2- furyl sul phonyl

—Oo"ToR N
'$>m
=

N
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EXAMPLE 33 :

6-(2-chlorophenyl) =  9-(2-pyrrolylsulphonylthiocarbamoyl)-
-7,8,9,1oétet:ahydroél—methylé4pryrido [(4',3':4,5] thieno -
[3,2-f] 1,2,4~triazeolo [4,3-a] 1l,4~diazepine ' \;)'
Y =8, R = 2=pyrrolylsulphonyl ' '

EXAMPLE 34 :

6-(2—chlorophenyl) - 9=(3=-pyridylsulphonylcarbamoyl) - 7;
‘8,9, l0-tetrahydro-l-methyl-4H-pyr1do [4',3':4,5] thieno
[(3,2-£f] 1,2,4~triazolo {4,3-a] 1, 4-diazen1ne

Y= 0, R = 3= pyridyl sulphonyl

EXAMPIE 35 :

6-(2-chloropheny1) - 9=~(4-quinolylsulphonylthiocarbamoyl) -.
-7,8,9,10-tetrahydro-1-methyl-4H—pyridcf [4",3':4,5] <thieno
[3,2~£f)] 1;2,4-triazolo [4,3-a] 1,4~diazepine -

Y=8, R = 4- quinolylsulphonyl |

EXAMPTE 36 :

6—(2-chloronhenyl) - 9 (4—morphol1nylsulphonylcarbamoy1) -
7,8,9 lo-tetrahydrc—1-methy1-4H-pyr1do_ [4',3':4,5] <hieno

{3,2=-f) 1,2,4~triazolo [4,3-a] 1l,4-diazepine

¥ =0, R = 4= morpholinylsulphonyl :



-19- EXAPLE 32: 6-(2-chlorophenyl) - 9-(2-thienylsul phonyl)carbanoyl -

7,8,: 9,10-tetrahydro- 1-net hyl - 44 pyri do [ 4,3 14, 5] thieno [3, 2-f].
1,2,4-triazolo [4,3-a] 1,4-diazepine Y =0, R= 2- thienylsul phonyl
EXAMPLE 33 6-(2-chl orophenyl) - -9-(2-pyrrolyl sul phonylthiocarbanoyl) -

-7,8,9;10-tatrahydro- 1-net hyl -4Hpyrido [-20+ 3':4,5] thieno [3,2-f]

1, 2 4-tri.azolo [4,3-a] 1,4-diazepine Y =S, R = 2-pyrrolyisul phonyl
EXAMPLE™34 6- (2-chl orophenyl) - 9-(3- pyrldylsulphonylcarbanDyI) - 7,
8,9, 10-t et r ahydb8- 1 Pasenyl - Ma-.pyrdi6dd 083 4'(agid 4 tdje  eqyigiml §rat 2- E\}ropean
1,2,4-triazol 0 patdndl ot dU@%@@WUE ﬁié&loséq'tﬁ%eﬂﬁuﬂfbgzéiﬂiﬁﬁﬁagplne
EXANPLE 35 : 6-(2-chl orophenyl) g qui nol yl sul phonyl t hj ocar banoyl
-7,8,9,10-tetra ?HFGBPNEtShth%WH BF- P!!’ta$°n455]lc tfﬁ“e‘ﬁd’{@‘z f] he
1,2,4-triazolo Eém?b%hd% 4pelb§aeeaneb§’ =tie pfoceds. %lfnoliWi§U|mQékyilon
EXANPLE 36 6-(2-chl orophenyl 9- (4- nnr{holln Isulggon¥lcarbannyl -

th

-7,8,09, 10- tetraﬁyﬁr‘&"f rré‘th AFm Yys§ie  zachivy ERB [ tem_f§o a
1,2,4-triazolo kﬁoﬁsahdlt&mﬁéﬂgihéEEr than the diazepines disclosed in

the abovementioned Patent, and also a more potent

effectiveness.



Y =0, R =4- norpholinyl sul phonyl . -20- US Patent, No. 4621083 (and
the equival ent European Patent No. 176927) -di scl ose .
t hi eno-tri azol o-di azepi ne derivatives having PAF-antagonistic activity.,
The conpounds prepared by the process of this invention present a '
PAF-ant agoni stic activity fromten to g thousand tines greater than:the
di azepi nes disclosed in the abovenentioned Patent, and also a \&#e

potent effectiveness. TOXI CI TY The conpounds of the invention.are not
toxic on Wé&};ﬂ:yos at the dose of 1 g/kg.- By the IP route on the mce,

only the coxpoumds—of Exanples 10, 17, 18 and;33-sh0med_a§L?rt] bet ween 0.4

and 1 g/ kg mme ebhpohmedst bér sheeipveptipgxiareatnat gFRELC PRARMAES. BSF :

-~ Vari ous phar macol pgical detr ni ngykgns hgvakeere negetenchhane aummunds

they are suﬁm??zggéagbfgl ItO?w_s r@{ &I nhi gi t] on_:-gi? pl af el e(%_ ggr eﬁq}?‘;‘i’&p

i nduced by &®AFy Thhe eop@ounss QFf o ¥ﬁﬂ§1€6n&80t. accorYhg >fo The' net hod
a LDy, between 0.4 and 1 g/kg and all the others were

not toxic at 1 g/kg.

PHARMACOLOGY

Various pharmacological determinations have been made on .
these compounds ; they are summarized as follows : _ A

1) Inhibition of platelet agregation induced by PAF

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 were used (male New Zealand rabbits of an.
averaée weight of 5 kg).

The determinations are made on a 'chrono-iog Coultronics
agregometer, at 57'C coupled with a graphic recorder ; thé
results of these - determinations (in molecular .
concentration) are reported in Table I (central column). @

2) Inhibition of the binding to benzodiazepine receptors

The interest of the previous experimentation depends on the
results obtained in this experimentation : as a compound of
the invention has a benzodiazepine like structure, it is
important to check whether the specific_ benzodiazepine
activity would not appear at the dose where platelet
agregation was inhibited. |



of R KINLOUGH RATHBONE, J.P. CAZENAVE, M PACKHAM and F. MJSTARD, Lab.

I nvest. 48, 98, 1980. In this test, New Zeal and rabbits were used (nmal e New
Zeal and rabbits of an average weight of 5 kg). The determ nations are nade
an:a chrono-1og Coul tronics agregoneter, at 57 C coupled with a graphic
recorder ; the results of these - 2i&term nations (in nolecul ar
concenf?ation) are reported in Table I (central columm). 2) Inhibition of
the bi®ding to benzodi azepi ne receptors The interest of the previous

e o CompOUNG o E e mvent o N Dl ke T et ar s e
. nzodi az e |ike r - [ S
i npor t ant toat'ﬁ&‘f?q%ﬁet h&otﬁges ‘\ﬂ?‘? l?énz%ﬂﬁg‘ggpi}he 3 v#f‘é%ul‘}d'd’not
$Epea][ at _h?ﬁnidasend/\/raef_ taggn bétel Ivén20d Eggepdnenaecepltioy tisttereact?ibn
erefore, ,this experiment ation as b ucted according to
the met hod pf‘nl\/&l‘EEﬁ'H. abiF % d—%%l)%]gg Aaaﬁﬁgg'aﬁfgggnt agoni st
benzodlﬁzeplne receptor intereaction in vitro, Nature, vol. 294, 763-765,
1981. This e ri tatio n t br ai [ t
Lorr] usi ng BAF] ieliehiREsaR BHE) SRgtibdihe bR Rae, Bdiie Hrludbetpd
RO 15-4788 laid 3RGAE- 4864 usimg ’HeROrd(cd 788 &guhi"H#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) Action on the bronchospasm induced by the PAF

The PAF intravenous injection in anaesthetizedlguinea-pigs
induces a bronchoconstriction with a leucopeny and a
thrombocytopeny, according to the method described in
S. DESQUAND, C. TOUVAY, J. RANDON, V. LAGENTE, B. VILAIN,
I. MARIDONNEAU-PARINI, A. ETIENNE, J. LEFORT,'P. BRAQUET
and B. VARGAFTIG. Interference of BN 52021 (Ginkolide B)
with the bronchopulmonary effects of PAF-acether in the
guinea-pig. Eur. J. Pharmacol. 127 : 83-95, 1986.

W Male Hartley guinea-pigs (400-450 g) (Charles River)
anaesthetized with wurethane (2 g/kg 1IP), then are
thracheotomized and submitted to a forced respiration with
a breathing pump : 70-80 strokes/mn, 1 ml of air/100 g per
stroke. A catheter is introduced in the jugular vein for
the injections, an other is introduced in the carotic
artery for blood takings. The initial resistance is kept
constant under the pressure of 10 cm of water in accordance
with the Konzett and Réssler method and the air in excess
is measured with a transducor for bronchospasm UGO BASILE
together with an enregistror GEMINI. The guinea-pigs had
received an IV injection of pancuronium (Pavulon) to
inhibit their spontaneous respiration.



The results in nolecular concentration are reported in Table I (right hand -
colum). 3) Action on the bronchospasm i nduced by the PAF The PAF ,

i ntravenous injection in anaestheti zed gui nea-pi gs induces a .
bronchoconstriction with a |eucopeny ‘and a thronbocytopeny, according
to the nethod described in S. DESQUANB, 2@ ~TOUVAY, J. RANDON, V. LAGENTE,

B. VILAIN, |. MARI DONNEAU-PARINI, A ETIENNE, J. LEFORT, P. BRAQUET '&gg B.
VARGAFTI G Interference of BN 52021 (G nkolide -B) with the bronchopul'nonary
effects of ThaFcampawnd | Acchyddogneto pthe Hnventigmaandcthe  r2fereg@eos,
1986. Mal e i pi ( - )ei 13 i R natant)
anaest het i cz:gg‘ﬁfa\il:mh?yh W%Ietﬂﬁgﬁe _(Qézeze : gggg@%’)‘? c%é}ﬁ égggrtl g?h?oattgnr}l?ed
and subni t Ra¥et o beethr RRERALIA r AF onSYFPANEIBRecatAi nGUBRYp Waksrgo and
strokes/ Maghifh seratied ldFamipen Hdwkepeforal Mi& st Emi DAL PEHCRY ithd he
jugul ar vein_for the injections, an other is introduced in the carotic
artery f or PAFo0d takings. The initial resistance is kept constant under the
pressure of 10 cm of water in accordance with the Konzett and Rossler

met hod and_the.air:in excess, is, neasured With a.transducer .for. _bronchgspasm
U Bast LETh8q Bt RRaR T L LER oFF ope thkhRpSaThE SR  Salsigatidy o P oo
recei ved anhévgendanﬁaga(ﬁfrhrmmchmbomstfﬁnuion)ét9-nnbihhbreum A
spont aneous respiration. B , _
stands for induced bronchoconstriction in mm and B standé
for maximum bronchoconstriction in mm. '

o o
The results are reported in table II. '
PRESENTATION - POSOLOGY
In human; therapy, the compounds of the invention are
preferably administered by oral route. Prefered 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.

Prefered unit dose is 50 mg, associated with appropriate
carriers and agehts.



The conpound according to the invention and the reference conmpound VEB 2086
(see the above cited Boehringer patent) have been prepared as

suspension in- gumy water and administrated orally 1 hour before the
stirmul ati on by.the PAF. The bronchoconstriction is determ ned by the

cal cul dtion-of the percentage of bronchoconddriction [err] 100 wherein A
stands:fod induced bronchoconstriction in nmand B stands for nmaximum
bronchds8hstriction in nm The results are reported in table I
PRESENTATI ON - POSOLOGY In  human therapy, the conpounds of the

i nvention are preferably adm nistered by oral route. Prefered forns of
adn1n|strat|onrA§E uge tabl ets, gelatine capsules and the |ike. Usual

posol ogy is fr to 500 ng per diemaccording to the case. Prefered
unit dose is 50 ng, associ ated with appropriate carriers and agents.
-24- TABLE | A EXAMPLES | C50 BDZ receptors -7 1
3.01 10 2 erri—e wwa 077 7.7
[err] EXAMPLES ICy, BDZ receptors
1 3.01 10~ 2 1076
2 1.27 1077 7.7 107
. 3 .11 1078 43 1077
\J '
4 8.82 107 1.35 1077
5 2,97 107 6.3 107
6 2.35 T 6.6 107
7 3.28 108 7 1076
8 1.15 108 1.5 1076
9 3.87 1078 4.5 1076
N\
10 8.8 1070 525 10
1 9.44 107 1.2 1076
12 a0 3.5 107




1.7 [err] 4.3 10 8.82 . 10 1.35"
05 2. 97 [err] 6.3 [er]r 6 2.35 -
err] 6.6 10-5 7 3.28 | o-
err] 1.15 [err] 1.5 [err] 9 3. 87 [err]
5 [err] 8.8 [err] 5.25 [err] 9.44 lerr], =
2 lerr] 12 1.71 FeR§] - 3.5 ferr] b grBLE
B EXAMPLES [err] BDZ receptors 13 ' '
71 [err] 6. 25 [err] 14 1.5 ' [err]
05 [err] 15 2.2 | o- 1.25 “[err] 16
4. [err] 7 [err] 17 . 5.5 ' [err]
2 err] 18 3.3 [err] 8.6 ferr] 19
25 I}EBL__I_B 3.6 [err] 20 6.17 [err]
2 [err] 21 2.4 [err] 1.1 [err] '
2 3.66 [err] .- 6.3 10 23 6. 68
err] Gl B o e oG e 6.5
[err] EXAMPLES [ ICgq 'BDZ receptors | °
3 1.71 107’ 625 1078
" Ls o 1077 7.05 107
15 2.2 107’ 125 107 |
16 6.4. 1078 7. 1077
17 5.5 10°8 92 . 107,
18 33 108 8.6 107’
19 4.25 1078 36 1077
20 6.17 1072 7.2 1077
21 2.4 1078 L1 1076 o/
22 3.66 1077 6.3 1077
23 © 6.68 1078 1.6 1078
24 4.8 1078 6.5 1077

N



TABLE | C EXAMPLES

~[err]

BDZ receptors 25

1.82 [err] 3.5 . [err] 26 5.33 [err]
4.1 27 4.52 [err] 2. [err]
28 . 9. 05 [err] 1.4 [err] 29
5.86 - _ [err] 2.2 10-_72%8_ 1.1 [err]
6.3 4 “lerr] 31 8.15 rr] 6. 15 [err]
32 e 6. 66 [err] 4. 33 [err] 33 2.05
[err] * 9.1 [err] 34 1.0 [err] 4.
[err] 35w 3.4 [err] 2.2 [err] 36
6. 10 i 7.25 [err] TABLE |1 Exanples
Percent age of fygnehogonstriction Percentage of action Controls
79. + 5.55 WEB"ZU86 25.3 + 11.56 ***
5 68.0 17 13 + 4.39 **x - 83.5 3
28.7 + 9.30 o 63.7 5 30.3 + 8.80
- 61.6
. EXAMPLES ICSO BDZ receptors
25 1.82 10”7 3.5 107
26 5.33 1078 4.1 1076
\./ 27 a52 1078 2. 1076
28 9.05 100 | 14 10”’
29 5.86 1078 22 1077
30 1.1 1078 6.3 1077
31 8.15 107 6.15 10”7
32 6.66 1078 4.33 1078
a 33 2.05 1077 9.1 1076
%
34 1.0 107 a. 107
35 3.4 108 2.2 1078
36 6.10 10~ 1.25 1075




7 23.4 + 10.50 - 70.4 8

16.2 + 8.38 79.5 10 - ' _ 26.7 + 11.0

- 66.2 14 48.6 + 14.32 - 38.5 18
14.1 + 11.25 - 81.8 22 .25.5 + 13.2°
* k% - 67.7 24 - 27 - 33.3 + 12.8 **x

- 57.9 30 37.2 + 14.95 52395 33 -
22.4 + 9 ABLE I - 71.7  -28- CLAIMB: 1..®A'_
process for the preparation of a thieno- -triazol o-diazepine n -
derivative of the general formula | | Y [err] wherein Y represents an

oxygen or sul phur atom and R represents a straight chain or branched chain

al kyl group_having from 1 to 20 carhon atons a cycloalkyl group havi
from3 to ¢ carbon atjo astralfght chai n al kenyll group havi n from3 to 5
car bon at onys EX2mplesjlg Iﬁefﬁﬁﬁ?&ecﬂ BroprhaeepstHstiAn 4| k§?'°§PEﬁ,ﬁS i \ﬁ"d{f"f rlom1 *
to 5 car boﬂp—a-t-gns—a-nd-bm-ng—s-u-bs-t-l-t—u-t-e” By—ak o
Controls 19, + 555 . -
WEB 2086 | 253 + 1156 *** | - 68.0
I 13+ 439 see - 83.5
3 | 28.7 + 9.30 *** - 637 U
s | 303 + 8.80 ** - 616
7 234 4 10.50 *** .- 1704
8 16.2 + 8.38 *** - 195
10 267 4 110 v - 66.2
14 | 48.6 + 1432 ** | - 385
18 14.1 + 11.25 #** | - 8L.8 .
S ~
22 25.5 + 132 *+* - - 67.7
24 333 + 128 ¥ - 57.9
30 372 4 14.95 *e* - - 529
33 22.4 + 9.8 *e+ - 717




T
aryl or heteroaryl group, a phenyl group substituted by ons”m _
al kyl group, a |l ower ‘al koxy 'group having from1l to 5 carbo "”Wﬂm ”"iﬂ’m
phenoxy group, an al kyl sul phonyl group having from1 to 5 carbdn &t oRs,s d s '
fiuorine atom, a chlorine atomor a trifl ugéé)_mst hyl group, a heterobicyclic
group, - QF a sul phonyl group substituted by phenyl group, a heteroaryl

group g;(a‘bicyclic group, the process conprising reacting the -

t hi eno-™fi azol oag z dis@azepi ne conpound of the general .fornmula A -29- [err]
wherein Y is gés’im-géfined in this claim with a stoichionetric

excess of a tenpound &of Prepessgefieral ther nRrepFraLRly Wkr ¢ n tRianp-y

are as defined Lprihk816LakiBkepifeChierd valie vee DY ki o NG oGy tder

general formula B [err] wherein Rand Y are as _defined in this claimwth

a stoichionetric excess of hydrazi ne hydrat ej cyclizing the resultant
conmpound of the general fornula C [err]

s N
SN
CH"<\ )
N
L/ wherein Y represents an ongen or sulphur atom and R

represents a straight chain or branched chain alkyl

group having from 1 to 20 carbon atoms,

a cycloalkyl group having from 32 tc 6 carbon atoms,

a straight chain alkenyl group having from 2 to 5 carbon

atoms,

a straight chain or branched chain alkyl group having

from 1 to 5 carbon atoms and being substituted by an

aryl or hetercaryl group,

a phenyl group substituted by one or more of an alkyl

group, a lower alkoxy group having from 1 to 5 carbon

atoms, a phenoxy group, an alkylsulphonyl group having
L/ from 1 to 5 carbon atoms, a fluorine atom, a chlorine

atom or a trifluoromethyl group,

a heterobicyclic group, or

a sulphonyl group substituted by a phenyl group, a

heteroaryl group or a bicyclic group,

the process' comprising reacting the thieno-triazolo-

-diazepine compound of the general formula A



-30- wherein R and Y are as above defined wth a stoichionetric

exﬂmu[m[ll!“ﬂﬂmufrt hoacetate. 2. A process - according to claim 1
wh on of conpound A with R-N=C=Y is perforned under .

nit?od%nlti#cufatfon in a protic sol vent ynder reflux for from[err] to 24
hours. 3. A process according to®Tlaim 1 or claim 2 wherein the
reaction of conpound B with hydrazine hydrate is perfornmed under nitrogen
circulation in an aprotic solvent at a tenperature of from[err] to ro¢
tenperature for fromb5 to 60 m nutes. 4. A process according ‘to
any preceding claimwherein the cyglization of conpound C is perforned
with a fourfold excess of triethyl acetate. 5. = A process =
according to any preceding clai erein the cyclization of conpound
is perforned .under nitrogen cir ninaprotic solvent first at room
tenperature for from 15 mnnutes to t Mours and then under reflux for
from[err] to 5 hours. ocess cording to claim1,
substantially as descri ith refer§nce to any of the Exanples.
H=N _

o

‘A

wherein Y is as defined in this «claim with a
stoichiometric exéess of. a compound of the géneral .;\
formula R-N=C=Y wherein R and Y are as defined in this ~
claim; reacting_ the resultant compound of the .general'

formula B

o

wherein R and Y are as defined in this claim with a
stoichiometric excess of hydrazine hydfafe; and cyclizing
the resultant compound of the general formula C

¥



A

~30-

wherein R and Y are as above defined with a

stoichiometric excess of triethylorthoacetate.

2. A process according to claim 1 wherein the
reaction of compound A with R-N=C=Y is performed under
nitrogen circulation in a protic solvent under reflux

for from 4 to 24 hours.

3. : A process according to claim 1 or claim 2
wherein the reaction of compound B with hydrazine hydrate
is performed under nitrogen circulation in an aprotic
solvent at a temperature of from 0°C to room temperature

for from 5 to 60 minutes.

4. A process according to any preceding claim
wherein the cyclization of compound C is performed with

a fourfold excess of triethylorthoacetate.

5. A process according to any preceding claim
wherein the cyclization of compound C is performed under
nitrogen circulation in a protic solvent first at room
temperature for from 15 minutes to three hours and then

under reflux for from % to 5 hours.

6. A process according to claim 1, substantially

as described herein with reference to any of the Examples.




