- 1 -72167065 Thi enopyridine Derivatives The invention relates  to
thienopyridine deri-vatives, to a ., process for their - preparation

and "to therapeutlc conposi tions containing them The invention prOV|des
derivatives of 5-(w phenethyl -

am no- al kyl )-4,5, 6, 7-tetrahydgo-t hi eno- (3, 2-c)-pyridi ne of the general
formul a | [mr]vmmein n i\s/an- integer .of from2 to 5, [err]
represents a hydrogen atom or a 3, 4-di met boxyphenyl -group, [erﬁi re resents
a hydrogen atom an al kyl group having up to 4 carbon atons or %

4- cyano- 4- (3, 4- di net hoxyphenyl ) - 5- met hyl hexyl group and R represents
two or threienmepyioifiigeoDpsivaaderefsurt her provi des therapeutically
acceptabl e salts thereof.. These conpounds are .particularly interesting as -
~anti- thronbotic agents wth a conplenentary calcium antagonist 15
activity. The invention also provides a process for the preparation of the
derivatives of the general fornmula I, the process conprising condensing

a 5 (w hanaIkyI) 4,5,6, 7- -tetrahydro t hi eno~ (3, 2-c)-pyridine of the
general formula |iThe rxarexﬁeidsia yegeted toarthRenépPr 88iALOYe rdQlitIRE NG X
represents a hal ogen at pre erably a chlorkne aton1 mnth a

phenet hyl &ni nBT &é%ﬁﬁu|3g’ heir ° preparation to therapeutic

.compositions containing them. .

The invention proviaes derivatives of 5-(w -phenethyl- 3

<~ aminc-alkyl)-4,5,6,7-tetrahydro-thieno-(3,2-c)~pyridine  of the =
general formula I

3
h--(CHZ)n--I;—CHz—CHz@ I

S R

wherein n is an integer of from 2 to 5, Rl représents a
.hydrogen atom or a 3,4-dimethoxyphenyl group, R2 represents a
hydrogen atom, an alkyl group having up to 4 carbon atoms or a
16 4-cyano-4~(3,4-dimethoxyphenyl) -5-methylhexyl group and R3
represents two or three methoxy groups ; ‘and further provides

therapeutically acceptable salts thereof.

These compounds are particularly interesting as anti-
thrombotic agents with a complementary calcium antagonist
15 activity.

The invention also provides a process for the
preparation of the derivatives of the general formula I, the
_process compriéing condensing a 5-(w - haloalkyl),4,5,6,7-
—tetrahydro-thieno-(3,2-c)-pyridine of the general formula 11



—\

of "the general formula I11 [err] 1l wherein [err] and
[err] are as above defined. The process Is preferably conducted at from 90

te& [err] under.nitrogen circulation. 5 The starting conpound of
the general fornula Il may be obtained y_ condensi ng t he

correspondi ng 5-unsubstituted thi enopyrd di ne wth an M/-cqggboalkyl
brom de. The starting conpound of the general forrmula Il may obt ai ned,

when R does. not represent a hydrogen atom by condensation of [err] 10

wi th the correspondi ng phenet hyl ne. The invention  further

provides - a therapeutic conpoghtion containing a conpound of the general
formula | or a therapeuti ~abkcniﬁlb-mhereof in adm xture with a
t her apeutically accept abl carrfeP. 15 11 The invention
' lustrated by the fol | es. Exanple 1 5-
[N—(3,4-dinethoxyphenethyl oet hyl ] -4,5,6,7-tetra-- :
hydro-thieno-(3,2-c)-pyridine n = 2, [err] = [err] , [err] = —
3, 4- di net hox 3 Into a_tw litre reactor, fltted wi th_an oil-bath and
stirring medterakp uBdednd| thogeReciaTurhPren dekined ALK JAPEETPRES 1B )
of 5-(2- Ch'QﬁQ@hﬂthaﬂ préfdrdayr tyhllopirchatng with Z phenghylhmine adetivative

sl ow y, under rin ) of 5 3, 4- di met hoxyphenet hyl am ne.
The reactl ?ff‘?tﬁf’@g%?c’mﬁ?e#go [err] under stirring for two hours. The

oily mi xture obt ai ned was cool ed to about -8OC§guithen poured into icy
HN—CHZ—CHZ I1I
T ]

v

wherein R, and R, are as above defined, The process iS'
gnefenﬂﬂy dmﬁkwtaiat.ﬁmn\matn LI)C1xﬁ£r:u¢rqma1c1nnﬂatnxn

5 The starting compounéd of the general formula II may be
obtained by condensing thé corresponding 5S-unsubstituted
thienopyridine with an « -chloroalkyl bromide. The starting
compouné of the general formulaz III may be obtained, when R

~does. not represent a hydrogen atom, by condensation of chi
10 with the corresponding phenethylamine.
\_/ - ' .
The invention further provides = a  therapeutic

composition containing a compound of thé'general formula I or
a therapeutically acceptable salt thereof in admixture with a
therapeutically acceptable diluent or carrier.

15 The invention is illustrated by the following examples.

Example 1
S-I-N-(B 4-dimethoxyphenethyl) - 2-am1noethy1] -4,5,6, 7-tetra-

hzdro-thzeno-(3,2-c)—gyrld1n

n=2, R, =R = H, R3 = 3,4-dimethoxy



water ; after separation, washing, extraction wth di éthyl et her and

drying, the residue was dissolved in a mxture of 10 petrol eum et her -
and isopropyl ether (50/50 by volune) and passed through a.silica gel
colum. Elution was with g@stone.. Hhe_fraction containing the desired

conpound was evapor at ed t ryness, treated with diethyl ether and finally
with acetone. Yield 163 g (47 %9 of a white crystalline powder soluble in

15 water, nkhtéong two 28QCe (re¥dwds) £\ Mposi Lion he

anal ysi%(?pn%-wrgefam%i_ ch ho%a qod c'z)rr&%gﬁdgﬁgtgf vé)'?hétlﬁebla&&’mﬂ’é{a

[err]. @me}e 21 - T (ao",’ - Tho Q8/My CRIIPHA IR 2- avereplodred

1-4,5, 62 9 (it eoldhydf o5 +ifReetlotobthy D4 K N, T-te €rahSath-T Hedf' 11

= _[err]_(j'efié) __:%gfﬁaghgegg%xysfg | e _\Was ,rrreipneat e?él gutr ugﬁ ﬁ‘d[ T

N- et hyl 23, 4-" di oxyphénet iyTanthe PREEEaFtIrring, g (1 mol) of &

%,54-]9“ @tﬁmm@xwhqmnwamw@e’ raﬂ'hnglnglaQSQngThﬁy{._@kﬂ WS 232 rthel P4

% of gwhiipped st | 0 sl u in wafer, hygroscopic, .

nel ting at 200-206%?8%¥0tggﬁ*??n8tﬁgggangrgsiEOUSF' mkPSh ol ¥neBixtugeod

cor r esRRkRiRed weg ceekest o aapont] 70580fC card Sthen poured into icy

N- (2, 4 umttdrd NEt Rppyhensd t hyl zRsam noet byl ] .-.4,5 30 .

6,7-tetQ§g¥dp§-Lhieno;c&%?%§§£§§?qpﬁésg‘ﬂ§h- ?EE¥?L¥1?P [ ¥Atp diethydr] =

[err], G168y 2and LBeyingnetthekyreridpee wals dassolepdatinl abuiix tisié0of

Domet hide th ol dum t rd #FR& hOXarengd b1e edpist € '

3,4-di§ith0§¥p@enethx|- e $B?65§I' e Ui *450 Ko by volume) and
passe hrough a silica gel column. Elution was with acetone.
The fraction containing the desired compound was evaporated to ~
dryness, treated with diethyl ether ang finally with acetone.
Yield 163 g (47 %) of a white crystalline powder soluble in

15 water, melting at 260°C (Tottoli) with decomposition, the
analysis and NMR of which. showed a good - correspondence with

the formula C19H26N2028.

Example 2 . _ _
5=~ [N—(3,4-6imgthg;gphenéthvl)—N-methvl-z—aminoethvl-]—4,5,6,7
20 —tetrahvdro-thieno-(3,2-c)-pyridine -

n=2, R =H R, =CHy, R, = 3,4~dimethoxy

1

(@

| Example 1 was repeated, but using N-methyl-3,4-

dimetpoxyphenethylamine instead of 3,4-dimethoxyphenethylamine

and operating at 95°C. The yield was 233 g (54 %) of a white

25 crystalline powder soluble in water, hygroscopic, melting at

200-206°C (Tottoli), the analysis of which showed a good
correspondence with the formula 02°H28N2028.2HC1.. |

Example 3

5- | N-(2,4,6-trimethoxyphenethyl) ~N-methyl-2-aminoethyl I =4,5,

30 6,7-tetrahydro-thieno-(3,2-c) -pyridine ;




am ne and qperating at 100C. The yield was 235 g (51 %9 of a 5  white

hygroscopic crystalline product,- soluble in water, nelting at [err]
(Fottoli), the.analysis of which showed a good correspondence with the
formula [err]. Example 4 5- {N- (2,4, 6,1r%n3thoxyphenethyl) N- <12

[ 4- (3, 4-di met hoxvphenvl) 10 - 4- cvano- nethvlhexyl ] -2-am noettyl }
-4,5,6,7-tetrahydro- thieno-(3,2-c)-pyridine n =2, [err] = H J[err] =
2,4,6-trinmethaxys[e r]_—-4 t Roxypheny| met hyl hexyl
Exanpl e 1 még re%La?éd burt SslngQﬁﬁE hQ 33, 4§d¥n%t g§§X%§§x§

phenyl ) - 4- cyano- 5- net hyl hexyl ] -2, 4, 6- trlnethoxyphenethylan1ne I nstead of

3 4- di et hoxyphenet hgkampne and Qiaeéattegeatteaocbu%e usﬁh w&m%ft&yq-(ﬁ& 6-
of a white powder sol|uble

water, nelting at [e ottoli),
anéﬁ75|s<ﬁ tHhinetRAxye egeﬁgi}iﬂiﬁFcoFPé§ﬁ8§ded%é mﬁtﬂ EH@eFBﬂﬁMRPﬁQRFHYI’
Exanplagm bné- éad4ﬂ$eﬁﬁtwnqpaenubnﬂt The yield was 235 g (51 &) of a

N— 3, 4- di net.h t h N- met h th

(o, B Bt ioe ™ i vaver)

3 4- d| mdat Boiw@henug [ter]rqz-—liit-ﬁc (®otkol i3, 4- their;aaigahzysﬁiﬁ?aﬁl whacllu)asshowea a
t u e #5-(2- oro

r?110261667 tet9§§éd€8r r%%?ér? %%/t'“ 2@?‘? df‘gg‘%‘wl nszeéaoﬁzé’ﬁ e

5-(2-chloroethyl)-4,5,6,7- tetrahydro- t hi eno- (3, 2-¢)-pyridi ne and oper.ating
at '105C.  B{Sm iglg was 203 g (41 %9 of a cream white powder, insoluble

I n water, 71C (Tottoli), the anaIyS|F of which showed a good
correspondedthMﬂtﬂ_Lﬁg_t@mmmgzggﬂxghenethvl)-N- 4-(3,4-dimethoxyphenyl)
&/10 -4- yano-s-methylhexyl] —amlnoethyll -4,5,6,7-tetrahydro-

thieno-(B,Z-cL:pyridiné_

n=2, R =H8, R, = 2,4,6-trimethoxy
R, = 4-(3,4-dimethoxyphenyl} -4-cyano-5-methylhexyl

Example 1l was repeéted but usinc N- [4 (3, 4¥diﬁethoxy-

15 phenyl) -4- cyano-s-methylhexylj -2,4,6- trlmethoxyphenethylamlne
instead of 3, 4—dzmethoxyphenethylamlne and operating at 90°C '

‘The yield was 268 g (38 %) of a white powde: soluble in water,
melting at 166-170°C (Tottoli), the analysis of which showed a

\_ very good correspondence with the formula C36H49N305 2HC1.

20  Example 5 .
4- (3J.-dlmethoxyphen 1})-5- | N-(3,4-dimethoxyphenethyl) -N-methyl

-Z:lenoethylj -4,5,6,7-tetrahydro-thieno-(3,2-c)-pyridine

n= 2, R1 = 3,4-dimethoxyphenyl, Rz = CH3, R3 = 3,4-dimethoxy

Example 2 was repeated but using 4-(3,4-dimethoxy--

25 phenyl)-5-(2-chloroethyl) -4,5,6,7-tetrahydro- thieno-(3,2-c)-

pyr1dlne instead of 5-(2-chloroethyl)-4,5 6,7-tet£ahydro-
th1eno-(3 2-c) -pyridine and operating at 105°C. |



. 25

Exanple 6 5 4- (3, 4-di met hoxyphenyl) -5- [N-(2, 4, 6-trinethoxyphenethvl)-2
am noethyll -4,5,6,7-tetrahvdro-thieno-(3,2-c)-pyridine n =2, [err] =- -
3, 4-di net hoxyphenyl, [err] = H [err] = 2,4,6-trinmethoxy Exanple 5 was ¢
repeated but using 2,4, @é}rlnethoxy phenethylan1ne i nst ead " of

‘N- met hyl - 3, 4- di net hoxyphen hylan1n and operating at 110C. -The yield
was 240 g (47 %9 of a pale yellom/pomder sol uble in water, nelting at

err otto]i t he | ysi f shomed an excel l ent correspondence
&nth]tﬁg *ﬁiéi gfr?33 N n%?g ?Y@ agcream white powder, 1n;%1uble
[7N-(3 4mllafatb0xvphe?eﬁhgl Yatb\t rvaxzwl {%oarioldqr,opyhk 4n51§sxs of wh]1ch
tetr t ridine rr
[err] %%(Uf% X éﬁ %ﬁggéenie \b&? tﬁeepé%’f'&dla SEBH btz Ei-ng Wl\i;P,
5-( 3- chloropropyl) 4 5, 6, 7-t et rahydr o-t hi eno- (3, 2-c) - pyri di ne 20

|nstea chloroethyl) 4,5,6,7-tetrahydro-thieno-(3,2-c) -pyridine
g#%hé%éég The yleld was 284 9 (64 @@ of a white crystalline
& > £2r,14 h on

pévvder dsd13,18 N 19siz+ on,
the anamisice the
f or mul

[N-(3, 4- dlnethoxyphenethyl) 3- an1nopropy|]

-4, 5, 6p7=t et.r dydr ;3 i eRe {Fogyphenl YL“(ﬁn%rh By ;er -

3, 4- di met hoxypHenyl,’ [err] = YF ? 24- di n'et hdxy 514, g trimethoxy

‘Example 5 was repeated but using 2,4,6-trimethoxy~ "7

phenethylamine instead of N-methyl-3,4-dimethoxyphenethylamine

10 ané operating at 110°C. The yield was 240 g (47 %) of a pale
yellow powder, soluble in water, melting at 150°C (Tottoli),
the analysis of which showed an excellent correspondence with

the formula C28 36 2058 .2HC1. HZO'
Example 7
15 —JzN:j 4-c1methoxvphenethyl)-h-methv1-5-am1nooroovlI -4,5,6,

7= tetrahydro-thleno-(B 2-c.-gy*1c1ne

i;, Ry = 3,4-dimethoxy
Example 2 was repeated but starting with3~/

5-(3-chloropropyl)- 4,5,6,7-tetrahydro-thieno-(3,2-c)-pyridine
20 instegd of 5-(2-chloroethyl)-4,5,6,7-tetrahydro-thieno-(3,2-c)
~pyridine and.operaﬁing at 110°C. The yield was 284 g (64 %)
of a white crystalline powder soluble in water, melting at
235°C (Tottoli), with decomposition, the analysis of which
showed - a good correspondence with the formula

21830 2 S 2HC15

Example 8
4-(3 4'-d-ime'th'ox_ 3,4~dimethoxyphenethyl) -3~
aminopropylj'64}5;6,7-tet;§hydro-th;ggo-(3,2-c)-ggridine

n= 3, Rl = 3,4-dimethoxyphenyl, R2 = H, R3 = 3,4-dimethoxy



'.\

Exanple 1 was repeated but using 4-(3,.4-dinmethoxy-

phenyl )- 5-( 3- chl oropropyl)- 4,5,6;7-tetrahydro-thieno-(3,2-c)- pyridine

i Ast ead of .5-(2-chloroethyl)-4,5,6,7-tetrahydro-

t hi eno- (3, 2-c)-pyridine and operating at lgrr]l. The yield was 5 3387¢g

(56 %9 of a.white powder, soluble in water, nelting at [err] (Tottoli),
the analysis of which showed a good correspondence with the formul a

[err]. Exanple 9 4 dretiho e _ )
N-3, 4 dlnethoxyphengﬁ%g N—netﬁﬁﬁhlmgﬁe%%é%”neﬂfr()s} g 4-(3,4-dimethoxy
-4, 5, 6, 7-t ePP&RYdIGI %rrch%erqpéow}a rd|ﬂe5m6=73t6[térarf]yd:ro-th1eno-(3 2-c) -

3, 4- di met hOF yRig e [eiﬁgtea@H?’ oferr- t23cﬁ'16'r'5pett|?ﬁi<]}6 Fx g e‘7-8t¥"?§ahydro-

repeat ed but _usi ng N nethyl -3 dlnethox phenet hyl am'ne |nstead

3, 4™ met ho%Fﬁl@é’r‘n’e‘tWzarﬁ)nePYq'hél9Pelad‘%89256t@1084@‘% 18P°8.whhe vield was
hygr ossopi csaeoobjct(sescwbbe whxté\ wtserr,, s”eeidwm iAt wbterl40felting at

(Tottoli), naI sho caqrres ondence
with the 15&% ”Exa %16“%§%duﬁgthd&wmnyﬁ oyed a good
[N—(2,4,6 tCOWEHSPOﬂﬂéﬁﬁﬁrWiihhthéEEbyhuaa @g@gﬂ294s .2HC1.2H.O.

4,5, 6, 7-t et rahydro- thieno-(3,250)- pyridine = [erY] = 2
3 4 di met hoxyphenyl, [err] = [err], [err] = 2,4,6-trinethoxy Exanple 8 was
r epeat ed bq__ggmﬂg;ﬂ}nethyl 2 4,6- 25 . trinmethoxyphenethyl am ne instead

Of(6§ %dl ][rgt_ gxy‘mbq tm'éx 5L RE1 AL _GPRL3t |4n ql;eéhe&{ The 1¥I el d \_Nat%O
) o1 —4d v OV vv‘ S

[ )
[err]10Tot t gB-gm uu-vus..~' 40%, 6hVchesitahy urq kv ive rero (B £2 ce.-'ndénne
witRthe fornula [err]. -

D = 3, R, = 3,4-dimethoxyphenyl, R, = CHg, Ry = 3,4-dimethoxy

Example 8 was repeated but using N-methyl-3,4-Gimethoxy
-phenethylamine instead of 3,4-dimethoxyphenethylamine. The
yield was 266 g (46 %) of a white hygroscopic product, soluble

15 in water, melting at 135-140°C (Tottoli), the analysis of
which showed & good <correspondence with the formule
C29238 2O S. 2HCl
Example 10 .
4-(3,4-dimethoxyphenyl) -5~ [N-(2,4,6-trimethoxvphgggthyl)-N—

(o methyl-B-aminopropyll'-4,5,6,7-tet:§hvdro-thieno-(3,2-;1:
pyridine

n =3, R, = 3,4-dimethoxyphenyl, R, = CHy,
R3 = 2,4,6-trimeth6xy.-

Example 8 was repeated but using N-methy1-2,4,6-

25 trimethoxyphenethylamine instead of 3,4-dimethoxyphenethyl-

amine and operating at 90°C. The yield was 408 g (67 %) of a

white hygroscopic powder,' soluble in water, melting at

180-185°C (Tottoli), the analysis of which showed a very good
correspondence with the formula C30H40N2058.2HC1,



Exanpl e 11 4-(3, 4-di net hoxvphenyl ) - 5- LN—(2,4,6-trinethokyphenethyl)-S-
am nopropyl] -4,5,6,7-tetrahvdro-thieno-(3;2-c)-pvridine n =3, [err] =

3, 4- di met hoxyphenyl, [err] = H [err] = 2,4,6-trinethoxy 5 - | v

Exanple 10 was repeated using 2,4, 6- trlnethoxy phenet hyl am he
i nstead of N-methyl -3, 4-di hoxyphenet hyl am ne and operating at {err]. The
yield was 273 9 (52 %9 of a white powder, soluble in water, nelting at
18OC: (ﬂ¥$ﬁ§ie)ll the anal ysis of which showed an excellent correspondence
ormula [err]. Exanple 12 4- %3 4- dlnethoxyphenyl) - 5-
. N-(2,4 ethox eneth 1

5, y
- di met hoxyphenyl, ‘[err] 3 4-di nmet hoxy [err] =

3, 4- :@Ilﬁeshonpreuylo-a&m& Pph€hiY| h ﬁyb @sarml & 62V\ﬁ56i€9§ﬁl&€ﬂo§9t
ng N- [ 4-(34-di met hoxy- phenyl)-4-cyafo ]

- 3,-4-di met hoxyphenet hyl am ne i nstead of 3, 4- dlnethoxyphenethylan1ne and
oerating at 92Exarfle Ibe wael &ey@sté&S lgut(ﬁfs%g of2 @ Vévt eit e eRgopi C

D6 Saph PRk B an Rl Shee 881 W Svi e VEL B USRS iR Bh b

with tk@nﬁoopnlrat[img]atEkaﬁﬁCe ]I!heZSyxel& was 273 g (52 %) of a white
[ N-(3, { hox N yI ﬁ pypebutyl ]
6,7-teﬁ?gﬂg§r6 t%Bgﬁg % % w@%%@ ei i F¥ }86 o (T?ttofll,[ Fhf
[err] —ama ygpﬁetqa,gxyw 1ch showec anexcellent correspondence with the-
10 formula nghssN‘OJS 2HC1.H20
Example 12
4-(3,4-6imethoxyphenvl) =5- { N=(3,4-Gimethoxyphenethyl) -N-
[ 4-(3,4-Gimethoxyphenvl}-4-cyano-5-methylhexyl |-3 amino-
propvl Y =-46,5,6,7- tetrahvcro-thleno;j3 2-c)-nyr161ne

15 no= 3, Rl = 3,4-dimethoxyphenyl, R3 = 3,4-dimethoxy

R2 = 4—(3,4-éihethoxyphenyl)—4-cyano—5fmethylhexyl

Example B was repeated but using N-[ 4-(3, 4-dlmethoxy-
phenyl) ~4-cyano- S5-methylhexyl ] -3, 4-61methoxyphenethylam1neﬁ.)
instead of 3,4-dimethoxyphenethylamine and operating at 92°C.

20 The yield was 545 g (66 %) of a white hygroscopic powder,
insoluble in water, soluble in dimethylsulphoxide, melting_ai
148-149°C (Tottoli), the analysis of which showed a very good

correspondence with the formula'c44H57N3OGS 2HC1.

Example 13 _
25 5- LN -(3; 4-dlmethoxvphenethy1)-N-methzl-4 ammobutyﬂ -4,5,
6,1 -tetrahyg;o-th1eno-(3 2-c)-pyridine

n =4, R1-= H, R2e= CH3,.R3'= 3,4—dimethoxy



~

-8- Exanple 2 was repeated but using 5-(4-chlorobutyl)- 4,5 6, 7-

t et rahydr o- t hi eno- (3,2-c)- —-pyridine . instead of
5%(2-chloro-ethyl)-4,5,6,7-tetrahydro- thieno-(3,2-c)-pyridine and
operating at [err]. The yield was 192 g (42 9% of, a white 5 stal line
powder, saluble in water, nelting & ~187C (Tottol 1), th@al ysi s of
whi ch showed a good correspondence with the fornmula [err]. Exa e 14

4-( 3, 4- di mret hoxyphe -b- 3.4-di_net hgx net h h
-4-an?nobutyl]-4,5,2#%§§B%Fa%yEF5 fﬁgﬁﬁ)%gyéy %§%93$n25 zklﬁrﬂﬁﬂ?ﬂlL- 4,5
3, 4- di met hox§/phenyl teteahydrofer r{hi¢nor] —(B,Z-d)ﬁethgyylExaaple;ngtuaa of
jepeated DU (yskRforb=tind ] I e0r - perihapo-(1eRELRENY, Y1) —pyr iaine
5- (Tchl or ocamg| pperating. taet ribYtce- The yield ewas(392 o - p42i 8)neofaral white
poudor 2 S0 (1 Eealiane| BEyYER, S Rolypll iR Rdhn S AIRLERG' TRt 187°c
showed a ver(Tobbaléder ddyppnanadysist P§ Wi@hnﬁh@“@tﬁ)mmgdsm&espondence
Exampl e 15 ; I et

[ 4- (3, 4- d.né?h%?yER§E§F%“@i§b§éﬁg§§§ﬁ§¥ﬁ§1 ny] - 5- anmi nopent yl }
-4,5,6,7-tetrahydro- -thieno-(3,2-c)-pyridine. n =5 RlL =H R3 =
2,4,6-tri netgexme182144- (3, 4- dlnethoxyphenyl) 4- cyano 5- nethylhexyl 25
Exanple 4 méE‘Teﬁeﬁfea but u3|ng 5-(5

5, 6 7-tetr a3l 0dAE CROXYRDENW A4l ! thyl)-N-methvl

Ch'g;%ﬂ'ﬂ”)-44aﬁiﬁoBuE9ﬂf¥hMQEQGt7“&¥¥kéﬁ&@r§)th@¥hb¢%3§2“31-pvrldlne

n = 4, Rl = 3,4-dimethoxyphenyl, R2 = CH3, R3 = 3,4~-dimethoxy

_ Example 2 was'repeat_éc‘: but wuvsing 4-(3,4-dimethoxy-
phenyl)-5- (4-chlorobutyl)- 4,5,6,7-tetrahydro-thieno-(3,2~c)~-
pyridine instead of 5;(2—chloroethyl)-4,5,6,7—tetrahydto—
1s thieno-(3,2-c)-pvridine and operating at 125°C. The vielé wacs
304 g (56 %) of 2 white cr ystallme powder, soluble in water,
melting at 173°C (Tottoli), the analysis of which showed =&

very good correspondence with the formula C30h40h204s 2HC1.

Example 15
20 5-{ N-(2,4,6-trimethoxyphenethyl) =N~ f4 (3,4-dimethoxyphenvl)
' —4-c1ano-5—methylhexy1j =-5= am:mopentyl} -4,5,6,7-tetrahydro-

-thieno-(3,2-c) "PYIldlne
n =5, Rl = H, R3 = 2,4,6-trimethoxy,
Rz = 4-(3,4-dimethoxyphenyl)-4-cyano-5-methylhexyl

25 ' Example 4 was repeated but using 5-(5-chloropentyl)-4,
5,6,7-tetrahydro-thieno-{3,2-c)-pyridine instead of ~ 5-(2-
chloroethyl)- 4,5,6,7-tetrahydro- thieno-(3,2-c)~- pyridine and
operating at 130°C. The yield was 386 g (54 %) of a white
crystalline powder, slightly soluble in water, melting at

30 204-207°C (Tottoli), the analysis of which showed a very good .



operating at 130C. The yield was 386 g. (54 %9 of a white crystaltine, _
"powder, slightly soluble in water, nelting at 30 204-207C (Tottoli), the
anal ysi s of which showed a very good correspondence with the fornul a o

[err]. Exanpl€.16 4-(3, 4- t hoxYPhenvl ) - 5-
[ N-(3, 4- di met'hoxyphenet hy N- net bl = - 5- an1nopentv|]
(

-4,5,6, 7-tetrahvdro- thlen “(3,2-c)-pvridine 5 n 5 R=
3, 4- di met hoxyphenyl , - di net hoxy Exanple 14 was repeated

CH3, =
but usFPHE asyendeapﬁem&w t%e&ﬂ?‘l T ga (S39HEgNgPen2AOL.
4,5,6, 7-tetrahydro-thieno-(3,2-c)- pyridine instead of

4- (3, 4- di met hoxyphenyl ) - 5- (4-chl or obut yl ) -
4,5, GI%EH@ELSh;éro t hi eno- (3 2- c) pyridine and at 1200 The 10 yleld~gps
® heain VelHd kg1 enr-i:eth 1

N (2,4, 6- trlnethoxthenethyI) N— 15 nethyl 5 arpinopenfyl] o
4,5 6, 7-t hydrﬁ t.hi gno-.(.3, 2- ¢

354 di Beth ky heny 4['«5’ m?’&?’%e“%rrgz_ 2, 5136 331 rret o&fﬁ'ﬁ%ﬁﬁ?ﬁy 16
repeated- but using N-nethyl ,4,6- 20 - trlnethoxyphenethylanlne

|nstead of -3 t €n I a d 20C.

The yield was %I”gx%%l?/o %@ %ﬁa@%yg%@%’opl C Q %lgéiﬂgmdﬁ&xs}

sol ubIphen_y_-ﬂx/ht'§r,(5rrsmmqrg>pﬁn'q§913}'197{)-‘(irﬁ)i?o_t-é}'-rahudrmmm'oﬁ e kh

showed,yr 231 KM Yinstd ofC U &S RWERCEhox PhhBny 15 08 - (4 UHI Fobutyl) -
4,5,6,7-tetrahydro-thieno-(3,2-c)~-pyridine and at 120°C. The

10  yield was 264 g (49 %) of a white powder, soluble in water,
melting at 158-163°C (Tottoli), the analysis of which showed &

gooé correspondence wlth_the formula C31H42N2045

Example 17 -
4-(3,4 —éimethoxyphenyl)-s—f N-(2,4,6-trimethoxyphenethvl! =N-
15 methvl~- :-amlnooen;yll -4, 5L6 7= tetrahydro-tbleno-(;, z=c)

e °A'2 4 idine

n =25, Rl = 3,4-dimethoxyphenyl, R2 = CH3,

R3 = 2,4,6-trimethoxy
- Example 16 was repeated but ~using 'N-methyl-2,4,6-
20 tr imethoxyphenethylamine instead of N-methyl-3,4-dimethoxy-

phenethylamine and operating at 120°C. The yield was 318 g
' (56 %) of a white hygroscopic crystalline powder, soluble in
water, melting at 193-197°C (Tottoli), the analysis of. which
showed a very good correspondence with the formula

?5 C32H44N2055;2HC1.



25 [err]. -10- TOXI CI TY The toxicity of the conpounds of the

I nventi’on has been determned per: os and ip None of them presented 50
inferior to 750 ng/ kg per os-or 160 ng/kg ip. 5 PHARMACOLOGY The
interest of the conpounds of the inventian j@s- evi denced by t ol | owi ng
phar macol ogi.cal tests. 1. Anti-thronbotic activity on rat caro artery

Female CD Sprague-Daw ey rats (190-235 g) were 10 anaest heti sed
with urethanpoxt&imk/ kg ip ~of a 25 %solution in 0.9 %saline). The |eft
carotid artery was exposed for a length of approximately 2 cm and

pl aced over shielded stainless steel electrodes spaced 0.5 cmapart. A

thermistor for recorvhegtextieiitgl ofunhacedrpiaids 6L the Rhaenad idOWyE Been
the artery 1 cpédistal t he_el ectrodes t he therm_.stor waE connected tcxfb
50

recdider. AQEFPERINEE (P8I Oha8Nisd®d t hORGh Phe LhEB,iRTeseRERROdes
for two mnismeeriosi Rg 780smgrikicatp®r ds nkedl 60 omg/kRgnstimt current unit.
The time fromcomencing electrical 20 stinulation to a rapid and
marked fall in the surface tenperature of the artery was taken as the
time td thr RBABMAGORBCNoNn. |f appropriate, the recording could be
continued for up to 45 minutes after electrical stimulation. Batches of

each 10 animal s received test conpounds
The interest of the compounds of the invention was

evidenced by the following pharmacological tests.

— 1. Anti-thrombotic activity on rat carotid artery

_ Female CD Sprague—Dawley rats (190-235 | a) were

10 anaesthetised with urethane (5 ml/kg ip .of & 25 % solution

in 0.9 % saline). The left carotié artery was exposed for a

leﬁgth of approximately 2 cm anéd placed over shielded

stainless steel electrodes spaceé 0.5 cm apart. 2 thermistor

for recording arterizl surface temperature was placeé around

15 the artery 1 cm distel the electrodes ; the thermistor was
connected to a recorder. ‘

2 current of 1.5 mR was passed through the arterieal
\_/ electrodes for two minutes using & stimulaﬁor linked to a
constant - current unit. The time from commencing electrical
20 stimulation to a rapid and marked fall in the surface
tempe}ature of the artery was taken as the time to thrombus
formation. I1f appropriate, the recording could be continued

for up to 45 minutes after electrical stimulation.

Batches of each 10 animals received test compounds

25 (SOImg/kg, per os}, reférence compounds : acetylsalicylic acid

or ticlopidine, at 100 mg/kg or . vehicle orally at 'a dose
volume 10 ml/kg, 50 minutes prior to induction of anaesthesia.

In this test, the cbmpounds of examples 2,5,8,9,10 and



25° (50 ng/ kg, per os), reference conpounds : acetylsalicylic aci.d or
ticlopidine, at 100 ng/kg or vehicle oratly at a dose volune 10 nl fkg,
50 minutes prior to induction of anaesthesia. In this test, the conpounds
of exanpl esfg)5, 8,9, 10 and 11 17 wekg used. They led to a si gni fi cant
increase ininme to thronbus formation ?fron137 to 87 %. 2. Action on
cardi ovascul ar henodynam cs on anaest heti sed dog This experinent was

conductkd oremenpsedds 'niegxalqd eso5a sighdfidahfclitiee 208 Shovefme Waen
ad”‘n'5£ﬁ§8ﬂbu'vf&¥hé% n{gggmtgﬁ Eglhg g variations. - Blood pressure
; 0 ;

(systoll ecrease ¥ Bl ood pressure (diastolic)
decrease from 22 to _52 % - Cardi ac rythm . decrease from

0 to 214A8xion on-d%ﬂdﬂﬁvasébDﬂt hemodznamlcs on'éﬁ%@@@ﬁe%éggb ?gg
170 % - Vertebral flow I Nncrease fro

Fenoral flow ~:-|ncrease from 37 to 85 % 3. In vitro
aggr egati on of WbﬁﬁnQﬂnﬂﬁsmgﬁtbvaarmﬂnqnnheﬂaondcbmpdﬂnds @eria Dés
the conpoyyls) of 1ﬁ8£uoéav%é Oréhjo'ivea p(\rﬁ%‘ﬁntggm?n@rtﬁg act 9” a a|€ %

human pl atel et s_agqgregation. 4. C|un1antagon|s act|V|
was derBPékBatr Eepfor W%Rﬂeﬂ%ﬂl?ébﬁnﬁ-aorta t est (relaxatlon after
contraction i nduced by KCl). The conpounds showed an action at doses of
about 10 & I 0 tivyi ss favo e tha

of veraparrMDoé %P%%%Q e acyéigféégonpléégﬁ?gr% 53Wm;i§;$oﬁ ev?ﬁegced by
t he prGCealqut§§g§sure (diastolic) decrease from 22 to

- Cardiac rythm ¢ decrease from 0 to 14

L

10 - Coronary flow : increase from 60 to 170
- Vertebral flow _ : increase from 135 to 285
- Femoral flow '

90 dP dP I o

increase from 37 to 85

3. In vitro acoreaation of human platelets by arachidonic acié

In this experiment, the compounds of the invention
.15 presented & marked action against human platelets aggregation.

4. Calcium zntagonist activity

This activity was demonstrated by the isolated rabbit
aorta test (relaxation after contraction induced by KCl). Thek_)
- compounds showed an action at doses of about 10”6m. Although
20. this activity is less favourable than. that -of verapamil,
this "side action is complementary to the action evidenced by
the preceding tests.

PRESENTATION - POSOLOGY

_ In human'thetapy, unit doses contain 0.1 to 0.25 g of
25 | active _ingredient associated with abproptiate diluent or
. carrier. For LiV_ administration, phials containing 0.1 g of
the selected derivative are used ; daiiy posology 1 to 3
phials. For oral administration, tablets, gelatine capsules,
for instance, contain 0.25 g : daily posologly l to 4 dose

30 units. '

£



: S ——
PRESENTATI.ON - POSCLOGY | n hunman %henapy, unit doses contain 0.1 to 0.25 g

g;;r r2|5er agéirtlei V‘I‘Mﬁmt“‘“'\ugm iated with appropriate diluent or

phi al s containing O. of the selected
derivative are uset "¢ daiWy posology 1 to 3 phials. Fotzgral :

admi i stration, tablets, gelatine capsules, for instance, contain 0.25 g
, daily posology 1 to 4 dose 30  units.. 319--12 - CLAIMS: 1. A

t hi enopyri di ne derivative having the general fornula [err] 10 wherein n is
an integer of CL&dMS:to 5 [err] represents a hydrogen atom or a

3, 4- di met hoxypheny! a ﬂnﬁaﬂbpydfafder&ﬁﬁfﬁéﬁ&@eahévﬂﬁ@geﬁea%eﬁbram abkithla
group having up to 4 carbon atons or a 4-cyano-4-(3, 4-di net hoxyphenyl) - 5-
-neghy1hexyl gﬂbup and [err] represents two or three nethoxy 15 groups;
~or therapeutically ac®ptable salt of such a thienopyridine derivative.
2. 5-[N- (3, 4-di net hoxy

Rq

enet hyl ) - 2-ani noet hyl ] -4, 5, 6, 7-
. A o 19 O _
- (N- (3, 4- di retpoxypgfjenet ha ) L why) T2 b oGy I

e. 20 3.

5

-4,5,6, 7-tetralydr o-{hi eno} (3. 2- ¢) - pyrildi ne. " 4.
5-[N-(2,4,6-tri ethyl)-N-net Byl - 2-amno- 25
ethyl]-4,5.6.7-tetrahydro-thieno-(3,2-c)-pyridine. 5.
5-(N-(2.4.6-trinmethoxyphenet hyl)-N-[4-(3. 4-

10 wherein n_ is:an integer of from 2 to 5. R, represents a
.~ hydrogen atom or a 3,4-dimethoxyphenyl group R,
represents a hydrogen atom, an alkyl group having up to 4
carbon atoms or a 4-cyano-4-(3,4-dimethoxyphenyl)-5-
-methylhexyl group and R, represents two or three methoxy
15 groups: or a therapeutically acceptable salt of such a
thienopyridine derivative.

2. 5—[N-(3,4—dimethoxy§henethyl)—2—aminoethyl]-4,5.6.7-
-tetrahydro-thieno-(3,2-c)-pyridine. '

3. 5-[N-(3,4-dimethoxyphenethyl)-N-methyl-2-aminoethyl]-
-4,5,6,7-tetrahydro-thieno-(3,2-c)-pyridine.

\/ 4. 5-[N-(2,4,6-trimethoxyphenethyl)-N-methyl-2-amino-
25 ethyll-4,5,6,7-tetrahydro-thieno-(3,2-c)-pyridine.

5. 5-{N-(2,4,6-trimethoxyphenethyl)-N-{4-(3,4-

-dimethoxyphenyl)-4-cyano-5-methylhexyll-2-aminoethyl}-

-4,5,6,7-tetrahydro-thieno-(3,2-c)-pyridine. h
30 . : _ '
6. 4-(3,4-dimethoxyphenyl)-5-[N-(3,4-dimethoxyphenethyl)-
-N-methyl-2-aminoethyll-4,5,6,7-tetrahydro-thieno-(3,2-¢c)-
-pyridine. '

35 7. .4-(3,4-dimethoxyphenyl)-5-[N-(2,4,6-trimethoxy



- di met hoxyphenyl )~=4-cyano- S- net hyl hexyl ] - 2- am noet hyl ] -

-4,5,6, 7-tetrahydr ﬁ'ﬁ“ pyridine.” 30 6.

4- (3, 4-di net hoxyphﬂ‘\wmﬂm ‘ i met hoxyphenet hyl ) -

- N- et hyl - 4. 5%, P-t 8t rahydro-thieno-(3.2-c)- -pyrldlne 35
7. 4- (3, 4 diV@Et hoxyphenyl )-5-[N- (2. 4. 6-tri met hoxy - 13 -

-phenethyl) 2-am noethyl]-4,5,6, 7- tetrahygro t hieno- -(3,2-¢)- pyrldlne 8.

5-[ N- (3. 4-di net hoxyphenet hyl ) - N- net hyl m nopropyll- 5
-4.5,6,7-tebmdmmmthylﬂ1£mﬁm8ndetyybyrédﬁmé 79tetrahydro-thieno-

4- (3, 4-dinet Qgﬁy Bk ( 3, 4- di net hoxyphenet hyl ) -
- 3-am nopropyl | -4 é$%I$ irahydro thieno-(3,2-c)-pyridine. 10 10.
4- (3. 4-di mret hoxyphenyl ) -5-[ N- ( 3, 4- di met hoxyphenet hyl ) - &;
-I\Hret hyl - 3-g@mi ngpEARYS 14&§m5tﬂo§: heRe¢he! h-'h'ﬁ-ﬂfét 23C 11.
4- (3, 4-di net hox heny@%1 gbtrlnetg-)i G§1 hmldaﬂfd¥j¥3

_phenet Byl ) M nbthy] TEEEER §h enor(g.3 fPXH}QPBe-
-thieno-(3.2-c)-pyridine.-
4-( 3, 4- di et hoxyphe

phenet hyl ) - 3-am n C%ﬁ£T$ éﬁgé%ﬁ¥ppﬁ gge% gﬁ ﬁPeﬁGdlﬁﬁth°F§P§eBFtﬁyﬁpdlne
13. 4-(3¢¢4i+aminng¢ﬁpmy]}4ES[Gk18tdtdahgahoxyh1eno-(3 2-¢)-pyridine.
phenet hyl ) - N-[ 4- (3, 4- di net hoxyphenyl ) - 4- cyano- 5-
- met hyl hexyl ] - 3- an1nnopropy|]-4 5,6, 7-tetrahydro-thieno- 25

- (3, 2- cpOpyri®i neA-(3, dlmethoxyphenyl) 5-[N-(3,4-dimethoxyphenethyl) -

-N-methyl- 3-am1nopropy1] 4,5,6,17- tetrahydro-thieno-(3,2-c)-
-pyrldlne

W/

11. 4-(3,4-dimethoxyphenyl)-5-IN-(2,4,6~trimethoxy
15 -phenethyl)-N—methy1434aminopropyll—4,5;6.7-tetrahydr6-
~thieno-(3,2-c)-pyridine.

12. 4-(3,4-dimethoxyphenyl)-5-IN-(2,4,6-trimethoxy-
phenethyl)-3-aminopropyll-4,5,6,7-tetrahydro-thieno-
20 -(3,2-c)-pyridine.

13. 4-(3,4-dimethoxyphenyl)-5-{N-(3,4-dimethoxy-

phenethyl)-N-[4-(3,4-dimethoxyphenyl)-4-cyano-5-

-methylhexyll- 3-aminopropyll-4,5.,6, 7-tetrahydto—th1eno- N
25 =-(3,2-c)-pyridine. .

14. 5-[N-(3,4-dimethoxyphenethyl)-N-methyl-4-aminobutyll-
-4,5,6,7-tetrahydro-thieno-(3.,2-c)-pyridine.

30 15. 4-(3,4-dimethoxyphenyl)-5-[N-(3,4-dimethoxy-
phenethyl)—N-methyl 4-aminobutyll-4.,5,6,7- tetrahydro-
-thieno-(3,2-c)-pyridine.

16. 5-{N-(2.,4,6-trimethoxyphenethyl)-N-[4-(3, 4~
35 —dimethbxyphenyl)-4-cyano-5-methy1hexy1]-s-aminopentyll—



14. 5-[N 4dWI) N- net hyl - 4- ami nobut y! ] -

_ -4,5,6,7 trahydro th|e -pyridine. 30 15.
2- (3, 4- di riet hoxypm‘\“\ di et hoxy-
phenet hyl’) - N- et h Llwlr 4,5,6.7-tetrahydro-

-thieno-(3.2-c)- pyr|d|ne 16. 5- (N—(2 4, 6- trlnethoxyphenethyl) 4- (3, 4-

35 -di net hoxyphenyl) - 4-cyano- 5- nethylhexyl] 5-am nopentyl ] - - 14 -

-4,5,6,7-tetrahydro-thieno-(3,2-c)- pyridl'né4 I7.

4- (3, 4-di met ho-myphemy'v)téti:&hya:é-ﬁhﬁrehbeupbeaet-bylrhame.

-N—nethyl 5-am nopentyl|-4,5,6, 7-tetrahydro-thieno-(3,2-c)- S -pyridine.

4- (3, 4-di nmet hoxyphenyl )-S-[N-(2, 4. 6-tri nmet hoxy '

Qﬁ(nethyl) N-het hy# =63 adrddpebhokyphenyd) 75t-EN-48ydr-dimethoxyphenethyl) -
enooys it ne BEONEL AL - dllAdpenty £1P408082 1100 L} ARYRE BORHAERAL. 3, 220 -

thlenopyrldlne erivative accor 0 ecess conpri

condensi nd a 5-PYr#dinetkyl)-4, 5,6, 7-tetrahydro-thi eno- -(3,2-c)- pyr| d| ne

of the general formula Il 15 [err] 20 wherein n and [err] are as

defined in claim 1 and _X reﬂresents a_hal ogen atomw th a
phenet hyl ani nel Yleri v&T{ I edof inaehoryehanyidraolN-(R,42§-trimethoxy

-phenethyl)~N-methyl-5-aminopentyll-4,5,6, 7-tetrahydro-
-thleno (3,2-c)-pyridine.

10
U 19. A process for the preparation of a thienopyridine
derivative according to claim 1, the precess comprising
condensing a 5-(e-haloalkyl)-4,5,6,7-tetrahydro-thieno-
-(3,2-c)-pyridine of the general formula II
15
II
20
wherein n and R, are as defined in claim 1 and X
represents a halogen atom with a phenethylamine derivative
S of the general formula III
25 .
HN = CH CB R3
I 2 T2 _ III
30
wherein R, and R, are as defined in claim 1.
20. A process according to claim 19 conducted at from
35 90° to 130°C under nitrogen circulation.



[err] 11 30 wherein [err] and [err] are as defined in

claim1. 20. A ppeee&s—accordrﬁ‘_T”’claln119 conducted at from 35 [err]
to,[err] under nitrogen ci - - 21, A process according to J
| aim 19 or. cl @ j‘“llumlgmh‘i M"
- (w- hal oal kyl «Ni eno- (3, 2-c) - -pyr|d|ne Il is-a
5- (w-chl oroal kyl') - 4 5,6, 7-thi eno- (3, 2- c%- -pyridi ne. 22. A process for

the preparation of a thienopyridine derivative accordlng to claiml, the
process bei 23.subat proiceissy aneakding beol hbaemnlﬂnbh cdiadmeride i winichf

{he Exanp! cehe 16 #i-na18ai Rg13NqULL6 S0TRAT 'drif G 2 -c

t hi enopyri dine derivative atcor to claim r erapeutlcahly e
accept abl e sBYFidpaeedl is adﬁr*Pupélﬂﬂﬂil&YﬂHeﬂaﬁaﬁ4ﬁn§hﬁenaxkﬁu%¢¢b" N

di | uent or zgyfigine_

5
22. A process for the preparation of a thienopyridine
derivative according to «claim 1, the process being
substantially as described herein with reference to any of
the Examples.

10 -

23. A therapeutic composition comprising a thienopyridine ()
derivative according to claim 1 or a therapeutically
acceptable salt thereof in admixture with a therapeutically
acceptable diluent or carrier.




