2165845 DI CXI NOPYRI DI NE DERI VATI VES The invention relates to
4H di-oxi no[ 4, 5-c] pyridine derivatives, to a process for their preparation

and to therapéutl onp05|t|ons in mhlch they are-used as active
i ngredi ents. The invention provides 5-(l-cvano-I-al kvl -
-nethvl-N—nethoxvrhenethyl --am noal kyyl )2, 2, 2-

-trinmethyl]-4.--dioxino[4,5-cpyyridine derivatives havi ng the general f
ormula | [ERR] [err] wherein nis an integer of from2 to 5, [err]

represents a straight or branched chain alkyl group havina from1l to 5 e
carbon atons and R represents two or three methoxy groups, and further
provi des therapeutically 15 acceptabl e salts of these conpounds.

These conpounds and their therapeutically acceptable salts are i n?z$uga
as active ingredients f or Use i-. therapeutic conpositions activ 5
cal ci um ant aaoni sts. A toxicologic investigation has shown 5 favourabl e

LD50 values on rats and mce per os and ip. Accordingly the invention
further provides a therapeutic conposition conprising a dioxinopyridine

derivative | as herein defined or a theraDeutically
-— 1 -

&3 DICXINOPYRIDINE DERIVATIVES Q*
b ' ) ht

The invention relates to 4H-dioxino([4,53-c]pvridine
derivatives, to a process for their preparation and
tc therapeutic compositions in which they are used as
active 1nc*ec1enh-.

(W)}

The invention provides 5-(1- cvano-l alkyl-N-
-methyl-N-methoxyphenethyl- w~aminoalkvli-z,2,8

~trimethyl-4#-dioxino[4,5-c]lpyridine derivatives having

.o 3 _ .
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3 N Ry CHq

wherein n is an integer of from 2 te 3, Ry represents

a straight or branched chain alkyl group having from

1 to 3 carbon atoms and R2 represents two cr three

methcxy groups, and further provides therapeutically
15 acceptable salts of these compounds.



‘acceptabl e salt of such a compound in admi xture with a 10

t herapeutically acceptable diluent or carrier. The derivatives according to
the invention may be readily prepared by reacting a '

5- (1-cvano-al kyl )-2, 2, 8- -trinethyl - 4H di oxi no[ 4, 5-c] pyri di ne derivative ]{)

havi ng the general formula Il 15 [err] 3 _
CN 20 wherein Rl is as above defined with-ah N nethyl-N -net hoxyphenet hyl
am noal kyl chl oride having the 25 general formula Il [err] - 3-

whereirn n and R are as above defined and X represents a hal ogen atomin the
presehce of sodium hydride in an organi c_soQlvent. This process.i.s Wthin
the scope of the inventiBese compoinas anfethpdki FBFYAPGIYTE Feritvative ||
the wam noal kyl halddds-ddil= aggh theapodintehydtide aseaprdiver ablgr edzettedl
in stoichionetric proportions.. The w am noal kyl .halide_i s .preferably. .an w

- ani noal kyl chi or i%RF Wohetor %%ﬁ%p§br§8nF°?§¥§ﬁF538Fya Five & WAk

di met hyl sul phoxi desn b e ¢ pack i boxieapesatuievesy ibe tioombjaer rdhawn .

5 favourable LD50 values on rats and mice per os and ip.
Accordingly the invention further provides a
therapeutic composition comprising a dioxinopyridine
derivative I as herein defined or a therapeutically

acceptable salt of such a compound in admixture with 23

~ 10 therapeutically acceptable diluent or carrier.

The derivatives according to the invention may be
readily prepared by reacting a 5-(l-cyano-alkyl)-2,2,8-
-trimethvl-4H-dioxino[4,5-c]pyridine derivative
having the general formula II

13
11
20
wherein Rl is as above defined with an N-methyl-N-
-methoxyphenethyl-w aminoalkyl chloride having the
25 general formula III

g ! e ] ca— 3 pr—. - .
CH3 i .



The di oxi nopyridi ne derivatives Il may be obtained from

S- hydroxynet hyl - 2, 2, 8-tri net hyl - 4H-di oxi no[ 4, 5-c] - pyridine described in
British Patent Speci fication 15 No. 1286161. This is treated with v
t hi.onyl gfilde to give the 5-chloronethyl derivative, which is condensed
with pot as m cyani de to give the 5-cyanonethyl derivative. This is then-
alkylated with RBr or RO by a process .anglagous to that of the invention
20 for obtaining | fromll and II11. The fol |l owi ng Exanpl es’ |IIustrate
the invention. Exanple 1 5-[|-cyano-I|, N-di nethyl-N-(3, h,
4- di nmet hoxyphenet hyl ) - 3- -

- ami nopropyl ) - 2, 2VBeFRiReRhPPI4R,dBSE RS £bRvs (Aefined and X represents

[err]= nethyl a halogéﬁrakohnlﬁ QM%|pﬁé§éﬂdﬁﬂﬁf”sédiﬁﬂthHEEdEOQh'@%
warm ng and stirring nmeans g % gifter n|1r gh cl eani ng of
t he apparatus) 4. %rga%b°1596V?n f 5 YV HILR | EBRISEERSN  of
di met hyl sul phoxi def - the  imxerteonas stlrred and t here was sl ow y added,

dr opwi se, 2 sol ution of

5- (i -cyano-ethyl)-2, 2, 8T€F|§é?ﬁ§%°%ﬁgg:&ﬂﬁuﬁﬁf%y%ﬁlve 114 BY%i di ne
di ssolved in 150 nb- amldoatkyylhaﬂpﬂexmma'Endrth&ﬂsmﬂuumxhyd51derheaed and
the preferably reacted in stoichiometric proportions. The
w-aminoalkyl halide is preferably an w -aminocalkyl
chloride. The organic sclvent is suitably . :)
10 - dimethylsulphoxide, and the reaction temperature may be
. from '15°C to 65°C.

The dioxinopyridine derivatives II may be obtained
from 5-hydroxymethyl-2,2,8-trimethyl-4H-dioxino[d,5-c]~ |
pyridine described in'British-Patent'Specification

15 No. 1286161. This is treated with thionyl chloride to
give the 5-chloromethyl derivative, which is condensed
with pétassiumICYanide-to'giVe the 5-cyanomethy1
derivative. This is then alkylated with R,Br or

R1C1 by a'process analagous to that of thelinvention
20 for obtaining I from II and III.
The following Examples illustrate the invention. :
Example 1 s

§5-{1~-cyano~1,N-dimethyl-N-(3,4-dimethoxyphenethyl)-3-
-aminopropyl]1=-2,2,8-trimethyl-4H-dioxino[4,5-c)pyridine.

25

n=2 R, = methyl R, = (OCH3)2
In a one litre reactor fitted with cooling, warming
and stirring means, were placed (after nitrogen
30 cleaping of the apparatus) 4.9 g (0.1 mol) of 50%

sodium hydride in oil and 100 ml of dimethylsulphoxide.
The mixture was stirred and there was slowly addéd,
dropwise, a solution of 23.2 g (0.1 mol) of
5-(l-cyano-ethyl)-2,2,8~trimethyl-4H-dioxino[4,5-c]-



tenperature increased to 30C. Stirring was maintained for 30 m nutes and
there was slowy added 25.8 g 5 (0.1 nol) of

N- et hyl - N- (3, 4- di met hoxyphenet hyl ) - 2- -ami noet hyl chloride dissol ved [f?
00 nml of dinethyl sul phoxi de. The reaction m xture was warned:to [err],

stirred for 4 hours, poured onto icy water and extracted wth 10

di chl oronet hane. The organi ¢ phase was then yjwashed with water, separated,

dried, treated with carbon black, filtered and concentrated to dryness. The

resi.due was treated with oxalic acid in 100 M of acetone, giving a yellow

precipi tate which was 15 - separated, washed and recrystallized from

nmet hyl ethyl ketone. PYrdddnes dd sgolvedyinfl P yel |ofy @ifethylsndrpesddet

mel ting at” [err] (Tottoli)pncelnRiian adlumls airnbhed shavedean excel | ent
correspondence with the fornula[err] 20 Exanpl e, 2

0l O . L
{I-cyano-I - [ N-net hy FeRPeFaz e dincieddaiiehethyt) - SBIERIRBeVAT PaBhtprned
1-2,2,8-trinethyl - 4ifodi @0l Rdlnhtes adldPWHeldavad>sTowly added 25.B g

TR w5 (1 dfhomi e el R ey RiphSRERSH 1

-pyridi ne and N-net kamiNoedhd,15-dhlioreide disssitdd | jn 21 00 amd noft hy|

chl oride. The react%g%égi (¥&¥ﬂﬂéifg§i

The reaction mixture was warmed to 50°C, stirred

for 4 hours, poured onto icy watef and extracted with

10 dichloromethane. The organic phase was then washed

' with wéter, separated, dried, treated with carbon
black, filtered and concentrated to dryness. The
residue was treated with oxalic acid in 100 ml of
acetone, giving a yéllow precipitate which was

15 separated,.washed and recrystéllized from methyl
ethyl ketone. Yield 38.6 g (71 %) of a yellow
crystalline product melting at 164°C (Tottoli),
elemental analysis of which showed an excellent

correspondence with the formgla C26H35N3O4.C2H204.

20
Example 2
5- { 1-cyano-1-[{N-methyl-N~{3,4,5-trimethoxyphenethyl )~

-3-aminoethyl ]-butyl } -2,2,8-trimethyl-4H-dioxino[4,5~

-clpyridine.

25
n=2 R1 =~n-p;opy1 R2 = (OCH3)3
The method of Example 1 was repeated but starting
with 5-(1l1-cyano-butyl)-2,2,8-trimethyl-4H~-dioxino[4,5~c]
30 -pyridine and N-methyl-N-(3,4,5-trimethoxyphenethyl)-2-
-aminoethyl chloride. The reaction temperature was
‘40 °C and treatment was with hydrochloric acid. There
was thus obtained 32.5 g (59 %) of a pale yellow powder
melting at 204°C (Tottoli), elemental analysis of which



40[err] and treatnent was with hydrochloric acid. There was thus obtained
32.5 g (59 %9 of a pale yell ow powder nelting at [err] (Tottoll) el enent a
anal ysi s of which 13 5 showed a good correspondence mnth ‘the fornul a «
C29HH1NBOSI«1¢ 3 Exanple 3

5- (1 -cyano- 1,'N-di net hyl - N- ( 3, , 4- di net hoxyphenet hyl ) - 4-

-am nobutyl]-2,2,8-trinmethyl-4H di oxi no[ 4, % ¢ pyridine. n 3 R=
met hyl R= (OCH3) 2 The nmet hod of Exanple 1 mas repeated with the 10
sanme di oxi nopyridine derivative but with N nethyl- wd

- (3, 4- di net hoxypheheveag! &- Qoadrnopreﬁponddnme(kath1rmereact|on t enper dt ure
was [err] and thegag omtted. There was thus obtained
29.5 g (63 % of ) w%g}g Eee égg3ﬁbr?$%g at 176-[err] (Tottoli), 15.

el ement al analysrs of mhlch showed an excel | ent correspondence with the
formula C H N Ogd{mBie334 Exanple 4 20

5-[-cyano-| -et hyl= -N- (3, 4-di met hoxyphenet hyl ) -

-4-an nobutyl ] -2 3*511E¥HEEhYLN451ﬁb@H Qi (5 -l Sy Ph e tnyl ) -4
- ethy ' -aminobutvl|]-2,2,8- trlmethfi

-4H~ 1ox1no

S~clpyridine.
n = 3 R, = methyl o 'R2'= (OCH3)
The method of Example 1 was repeated with the -
10 - Same dlox1nopyr1d1ne derlvatlve but with N-methyl-N- had
-(3,4- dlmethoxyphenethyl) 3-aminopropyl chloride. The
reaction temperature was 55°C and the acidic treatment
was omitted. There was thus obtained 29.5 g (63 %)
 of a white product melting at 176-178°C (Tottoli),
15 elemental analysis of which showed an excellent

correspondence with the formula C27H37N304

Example 4

5- [1—cyano-1-ethyl-N-methyl-N (3,4~ dlmethoxyphenethvl)-
~4~aminobutvl]1-2,2,8-trimethyl-4H~dioxino[4,5-c]pvridine.

20

n=3 R, = ethyl R, = (OCH3), _ o/

The method of Example 3 was repeated with the
same w-aminoalkyl chloride but with 5-(1l-cyano-propyl)-
-2,2,8-trimethyl-4H~dioxino[4,5~-c]pyridine. The
reaction temperature was 50°C. There was thus obtained
25.2 g (52 %) of a white powder melting at 197-200°C
30 (Tottoli), elemental analysis of which showed a good

.correspondence with the formula C28H39N3O4.



25 sane MFanindaikyI chl oride but with 5-(1-cyano-propyl)-
-2,2,8-trinethyl-4Hdi oxi no[ 4, 5-c] pyridine. The reacti.on tenperature was

kerr]. .There was thus obtained 25.2 g (52 % of a white powder nelting at
197-[err] (Tottoli), elenental analysis of which showed a good 30 14
correspondence with the fornula [err] 14 -6- Exanple 5

5-[1'-cyano-1| -i sopropyl - N-net hyl - N- (3,4-diﬁbﬁhd&yphenethyl)}

-4-am nobutyl1-2,2, 8-trinethyl-4Hdi oxino[4,5-c]pyridine. 5 n =3 R
:isog;ppyl aR OCH [err] The nethod of Exanple 3 was repeated

but wth 5-(1l-cy yl - propyl)-2,2,8-trinethyl -4H di oxi no- [4, 5-c]
pyridine and the sane w am noal kyl chloride. 10 The reaction tenperature
was 400C .and aci dbclireyaneni ~isopropali-¢i-as thylaN 1 it 4dine t Toeyphensthyl ) -

t hus obtained 405_g_ Ap8 OB e GrySt: i
(hus obtained 405_9-Ligibpatyd 109 5° GNSLAldY
correspondenge with the 15 formula [err]

n=3 R1 = isopropyl R2 = (OCH

FEAS | 4195 3L ]

ridine.

| _ 3)2
The method of Example 3 was repeated but with

5-(l-cyano-2-methyl-propyl)-2,2,8-trimethyl~-4H~dioxino-
[4,5-c] pyridine and the same w-aminoalkyl chloride.

10 The reaction temperature was 40°C and acidic treatment
with oxalic acid was included. There was thus obtained
405 g (69%) of a white crystalline powder melting at
185~-186°C (Tottoli), elemental analysis of which showed
an excellent correspondence with the

O4-

15 formula C,_H N30

20741539 C,H,

Example 6
5-[l-cyano-l-isopropvl-N—methyl-N-(3,4,5-trimethoxyohenethylk

-4-aminobutyl]-2,2,8—trimethyi-4H-dioxino[4,5-c]pyridine.
20 n=3 - R, = isopropyl R, = (OCH_)
: 1 2 3'3
The method of Example 5 was repeated with the
) ‘same pyridine derivative but with N-methyl-N-(3,4,5-
-trimethoxyphenethyl)-3-aminopropyl chloride. The
reaction temperature was 45°é;. There was-thus obtained

25 B
45 g (73 %) of a white crystalline powder melting at
.170-173°C (Tottoli), elemental analysis of which showed
an excellent correspondence with the

30 Ekamgle 7
5- { 1-cyano-1-[N-methyl-N=-(3,4,5-trimethoxyphenethyl)-3-
-aminopropyl l-pentyl } -2,2,8~trimethyl-4H-dioxino{4,5~c]~-
pyridine.

35 n=3 g R1-= n-butyl R2 = (OCH3)3

The method of Example 6 was repeated but with



Exanple 6 5-[|-cyano-1-isopropvl-Nnethyl-N(3,4,5-trinmethoxyphenethyl)-
-4-aninobutyl]-2,2;8-H&énethyl-4FLdioxino[4,5-c]pyridine. 20 n=3

= i sopropy! = (OCH3) 3 The nethod of Exanple 5 was repeated A\
w th the sane pyridine derivative but with N-nethyl-N-(3,4,5-

-tri met hoxyphenet hyl ) - 3-am nopropyl chl ori de. The 25 reaction
tenperature was 450C. There was thus obtaimned 45 g (73 %9 of a white
crystalline powder nelting at [err]Tottoli), elenental analysis of which
showed an excell ent correspondence with the formula [err] 30 Exanplgg}
5-{ 1-cyano-|-[N-nethyl-N-(3,4,5-trinethoxyphenethvl)-3- -am nopropyl] ™
-pentyl] -2,2, &ttlneyayd-géntydii-doR4 85telimahnhnildi4te-dioxBno[4,5-c] - R =

n- but yl . - R=alerr].The, gpt of a; Sl £ ted byt _with
-7-'5-(I-cyancr%i%%%%§%2}3g§-Fggnggﬂﬁl-ﬁE§E¥%¥%H§P§?§?gﬁEE%%§Tdi#%? and t he
same W ani noal ksg¢achioni tempenatuegcwhsn 60cper attherevawas ekhis obthdnedwas
t hus obt ai ned 7 ( % y0fsa Wi @ C |41 rﬁ¥ggﬁ ' t
[err](Tottoli )?%12%%{%?%3@ f/s?\é\ug?'%ﬁhi C sk?olv%g é;. good %ﬁ%’éggg engg
with the Pornmul 43446 Q3bTotbedd), elemental analysis of which showed

‘a good correspondence With'the formu1a.C31H45N305.C2H204.

Example 8 -
5¥[I-cfahof1,N-dimefhvl—N-(3,4-dimethoxyphenethy1)~5-
-amihoPentyi]-2,2,SFtrimethv1-4H—dioxino{4,5—c]pyridine.

- 10

B memen n s Gy,
The method 6f Exampie 3 was repeated with the same
dioxinopyridine derivative but with N-methyl-N-(3,4-
-dimethoxyphenethyl )-4-aminobutyl chloride.  The reaction
‘temperature was 65°C. Yield was 30,8.9_(64 %) of a
'White'product melting at 154-155°C-(Tottqli), elemental
analeis'df which showed a good éorrespondence with the

15

20 , formula C28339N304.'

Example 9 ' o S . : . -

S*i-l-cyano-l—[N-methyl;N—(3,4-dimethoxyphenéthy1)-4~

' -~aminobutyl]-hexyl } -2,2,8~trimethyl-4H~-dioxino[4,5-c]~
25 . pyridine. R : - '
o n'é,4“ " Rl = n-pehtyl: - R2 = (_O__C_H3)2
The method of Example 8 was repeated but with
5-(1-cyano-hexy1)—2,2,8-ttiméthy1-4H-dioxino[4,54c]pyridine
30 and the same y -aminoalkyl chloridgi Thg reaction
- temperature was 45°C and acidic treatment with
‘hydrochloric acid was included. There'was thus obtained
29.7 g (52 %) of a white powder melting'ét 167-169°C
(Tottoli), elemental analysis of which showed a good



Exanpl e 8 5- [I-cyano-l.N—diﬁétth N- (3, 4- di net hoxyphenet hyl ) - 5-

-an1nopenty|] , 8-trinmethvl -4H di oxi no[ 4, 5-c]pyridine. n = 4 R =
met hyl . R = [err] .The nethod of Exanple 3 was repeated with the same
15 d|0X|nopyr|d|ne derivative but with N-nethyl=N-(3, 4- 16

- di met hoxyphenet hyl ) - 4-am nobutyl chloride. The reaction tenperature was
[err]. Yield was 30.8 g (64 % of a white-pBoduct nmelting at 154-[err]
(Tottoli), elenental analysis of which showed a good correspondence with
t he fornul.a 20 [err] Exanple 9 5-{

1- cypano-| -[ N-net hyl - N-

- Cyano- di met h th | s hexyl
-2,2,8-triLEthyI ﬂPFHFéRPHGthg ng nefﬁép%&l 535?¢$ﬂn8)lﬂc exy I

=n- pent.yl R = (OCH The nethod of Exanple 8 was repeated but W th
5- (1- cyano- hexyl) - x 2. 8-trinethyl-4Hdi oxino[ 4, 5-c]pyridine 30 and the
same w - am noal ky+ ] : The reaction tenperature was [err] and

acidi ¢ treat nment
obtained 29.7 ¢ ( i ﬂaé§2§§%n§$ﬁ¥
el enental anal ysi s6oamihpbexyAdndd2a8gtadmethyd -4H- dioxinol -C]pyrl ine.

n=>5 , R, = ethyl R, = (OCH3)2

2
The method of Example 4 was repeated with the same
ie/. dioxinopyridine'derivative but with N-methyl-N-(3,4-
-dimethoxyphenethyl )= 5-aminopentyl chloride. The
10 reaction temperature was 35°C. Yield was 23.2 g (46%)
of a pale yellow product melting at 193-197°C (Tottoli),
elemental analysis of which showed a good correspondence
with the formula C3OH43N304.

15 Example 11

5-[1-cyano-1-isopropvl-N-methyl-N-(3,4-dimethoxyphenethyl)-

-6-aminohexy1]-2,2,8—trimethy144H—dioxino[4,5—c]pyridine.

n=>5 R1 = isopropyl R2 = (OCH3)2

.20 S
The method of Example 10 was repeated but with

~ 5-(1-cyano-2—methy1-propy1)-2,2,8-trimethy1-4H-
~-dioxino 1[4, 5~c]pyridine'and the same ®w -aminoalkyl
chloride. The reaction temperature was 30° C and acidic
25 treatment with oxalic acid was included. There was thus
obtained 39.6 g (65 %) of a white crystalllne product
melting at 144°C (?ottoll), elemental analysis of which

showed a very good correspondence with the

formula C31H45N304.C23204.
30
Example 12
5-{1- cyano-l-butyl-N—methyl—N-(3 4,5- trlmethoxyphenethv])
-6-aminohexyl]-2,2, 8 trimethyl-4H~- dlox1no[4 5-c]pyridine.
Q_ £5= 5 Ry = n-butyl = (OCH3)3

35 The method of Example 7 was repeated with the same



" correspondence with the fornmula [err] Exanple 10

5-[|-cyano-1| -et hyl - N-nmet hyl - N- (3, 4- di net hoxyphenet hyl ) - X

- 6-am nohexyl]-2,2, 8-trimethyl -4H-di oxi no[4,5-c]pyridine 5 n'= 5 [err] The
met hod: of Exanple 4 was repgﬁ?ed with the same d|0X|nopyr|d|ne derivative
but Wi th N- net hyl - N- (3, 4- |nethoxyphenetgyl) 5-am nopentyl chloride. The
10 reaction tenperature was [err]. YiePd was 23.2 g (469 of a pale

yel | ow product nelting at 193-[err] (TottolLi), elenental analysis of which

showed a good cdﬁmnﬁpunﬂpmb@imet&erheatoveubat[mdmm:N}meﬁhymﬁﬂe(114,5-;:i
o am monexyl | - 5 et ﬁl&‘*"%*ﬁﬁf’%ﬁzi‘sﬁéﬁ“g A G e 5 The

[err] = |sopropyrleaCt1°n temperat oopiRyvas2@0Tke m@hﬁnttﬁasa@hQSe 10 was
repeat ed but wi %bt%ﬁde&y?é‘%a?rr?ﬁ@ybp%@p& Fﬁrt% %x‘{étﬁ?tﬂﬂe ﬁi‘-od@é\?x' no

[4,5-c]pyridine and the sane
tenperatur% wasqﬁ%ﬂﬂngﬂﬁﬁeﬁﬁhlg Q@OFF@éFﬁen?lﬁW@WQQ&MQR?kﬁﬁkﬁv@é which

'

ncl uded.  Ther e gisyddius bkl §69a380x8s BAd¥hce «a tMhitie crystal | ine
product - nel ting at errLéTot , elenen aI anal ysi s of which showed a
very good corresﬁﬂﬁ%EH% 38 F gl m Cp H30,-
TOXICITY
_10 ~ The LDsd of the compounds of the invention,

determined on mlce per os, 1s at 1east 450 mg/kg. For

purposes of comparlson, the reference compound Verapamil

(DCI) has an LD50 of 150 mg/kg. Cardlotox1c1ty on

anaesthetlzed dogs starts at 3 mg/kg iv whereas Verapamil
© 15  is cardiotoxic at 1 mg/kg.

PHARMACOLOGY

- The interest of the compounds of the 1nventlon has
been ev1denced by varlous tests.

20

A) Isolated rabbit aorta strips treated by various

contracturlng agents. : ~

This experlment was conducted along the lines of o

the methods described by FURCHGOTT R.F. and BHADRAKOM S.,
' J. Pharmac. Exp. Therapeut., 1953, 108, 129- 143;

VAN ROSSUM J. M., Arch Int. Pharmacodyn. Ther., 1963,
"'gs,_299 ~330; and ARUNLAKSHANA, O. and SCHILD, H.O.,
1959, Brit. J. Pharmac. 14, 48-58, using noradrenaline
(NE), serotonine (5- HT), histamine (HIST), KCl and

angiotensine II as agonists. '

25

30

The compounds of the 1nventlon were compared to
Verapamil on these agonists and showed a similar range of
action, with 51gn1f1cant and generally comparable

."'values of PA2 (for NE, 5- HT and HIST) or of IC50



?ornula[err] 30 Exanple 12 5-[1-cyano-|-butyl-N-nethyl 18
N- (3, 4, 5-trinet hoxyphenet hy].)-

+ 6-ani nahexyl] -2; 2, 8-trinet hyl.- 4H di oxi no[ 4, 5-c] pyridi.ne. n 5 R=
= n-butyl R2 = (OCH3)3 35 The nethod of Exanple 7 was
repeated with the sane 17. -9- dioxinopyridiine derivative but with

N-net hyl - N- (3, 4,5-, -trinethoxyphenethyl)-5-appnepentyl chloride. The
reaction tenperature was [err]. There was thus obtained 38.1 g (58 %9 of a
whi t®=crystal line product 5 melting at 1310C (Tottoli), elenenta

‘anal¥si s of which sh ver od cor.respondence with the formnul err]
TOXI O TY 10 ??%ﬁ% SR ce&ﬁﬁﬂlﬁm’g'sr}b‘?w?%%rrngéﬁ?i 8RPeag 38
det ermined on ni cetpmesomories agtilveasin FHHTY( &vgeradger valupofes the
conparison, the re 0 %gggi ( ). has—=&n LD50_of, 15

ng/ kg. Cardiotox%gﬁﬁ%ﬁgg%agggg?ﬁégsgq é%% %?%r%sfgt 3cﬁﬂpﬁﬁepvwﬁ%8reas
Verapanmi | 15 is €akdilét oxif®raiVerapgmid. ) PHARNREE: O3ympounds are

5 competitive antagonists of the 5-HT receptor.

B) Experimental ulcer induced by dimaprit.
15 batches each of 5 male Sprague Dawley rats
(150-200 g) were treated as follows:

Batches 1 - 12: The rats of each of these batches
received 25 mg/kg per os of one of the compounds of the
invention, suspended in 1 ml of physiologic serum.

15 Batches 13 and 14: The rats of these batches received
1 ml of physiologic serum.

Batch 15: The rats of this batch received 25 mg/kg of
ramitidine, as reference compound, suspended'in 1 ml
20 of phyéiologic serum.
30 minutes after this administration, all batches,
Lﬁ '_ except batch 13, received, ip, 175 mg/kg of dimaprit
(1-dimethylamino-3-amidino-propane).
Four hours after this treatment, the animals were
'25 killed and the ulcers counted. Batch 13 was a blank
control and batch 14 the ulceration control. Results
were given in percentage of protection compared with
ulceration control. Protection by ramitidine was 39%,
whereas protection for the compoundé of the invention
30  was from 39 to 46.5%.

PRESENTATION~POSOLOGY
For oral use, the compounds of the invention may be

presented in 50 mg dosage units associated with an



Thé ‘i nterest of the conpounds of the invention has been evidenced by
various tests. 20 A | sol ated rabbit aorta strips treated by various
contracturing agents. This experiment was conducted al ong the'lines of. t he
met hods described by FURCHGOTT R F. and BHADRAKOM S., J. Pharnmac. Exp.
Therapeut., 1953, 108, 129- 133 VAN ROSSUM i M, Arch | nt. Phar nacodyn.
Ther., 1963, 143, 299-330; and ARUNLAKSHANA, 18. “and SCHILD, H. O, 1959,
Brit. J. Pharmac. 14, 48-58, using noradrenaline (NE), serotonine (5-HT),

hi stam ne (H ST), KCl1 and 30 angi otensine Il as agonists. The conpounds~,
of the invention mmqmteoﬂibuéhtapanchmmet-heia mneai,s @é@h@{@g\ed"‘a’
sim | ar range of , e]al} nd eral | r.abl e vaI ues

of [err] (for NE a(:'ﬁé(,jvI %—#S% %%ﬁ?%gg 9%2 &ogyy 1 & units

angi ot ensi ne) ; hO\D@F‘erdeIhey appear 5to LOtines nore actlve on 5-HT

(average val ue for the mrpgy t e ared with
7 x 10 for Verapaml!). Thgig%ugérrp ﬁﬁ%ﬂg Ebhggﬂa &0 m ft| rjg)

ant agoni st s°of t h€NRPMDGE AR ROSE}OgY HePet | ﬁﬁnﬂaphalad@r plen:dld:.'em.by
dimaprit. 15 batches e@dﬁﬁa@d@é %l%r@ﬂgérm%E)Ssbﬁgﬁxs and headaches.



%(150-200 g) were treated as follows: 10 Batches 1 - 12: The rats of each of
t hese batches received 25 ng/ kg per os of one of the conmpounds of the
inventiaon, suspended in 1 m- of physiologic serum 15 Bat ches 13 and 14: 2}
The rats of these batches received 1 nl of physiologic serumi Batch 15:

The rats of this batch received 25 ng/kg of _ramtidine, as reference
conpound, suspended in 1 nm 20 of physi6l& i ¢ serum 30 minutes after
this adm nistration, all batches, except batch 13, received, ip, 175 ng/kg
of é&paprit (1-dinmethyl anm no-3-ani di no-propane) Four hours after this
treatement, the ant Swere 25 killed and the ulcers counted. - Batch 13
was a blank control and batch 14 the ul ceration control. Reﬁylts wer e, gi ven
in percentage of brot eBtAbAXEBABYF &A1k FeFiva oM tMe Jthe HSEeERon by
ramtidi ne was 39%rmhieseas protection for the conpounds of the invention
30 was from39 to 46.5% PRESENTATI ON- POSOLOGY For oral use, the-
conpounds of the invention may be presented in 50 ng dosage units
associated with anCE, appropri-ate diluent or carrier, in tablet, gelatine

capsules or in s%ﬁpgﬂipaﬁ Posology is of 1 or 2 units

37 cN _ _ . N
° ' =<
/‘ C—(C’dz)n—N—an—Caz |
_ 1 |
" CE \ R, CE.
A \....3 N r'l 3

- wherein n is an integer of from 2 to 5, R1 represents
5 a straight or branched@ chain alkyl group having
from 1 to 5 carbon atoms and R2 represents two or three
methoxy grbups; or a therapeuticallv acceptable salt

of such a compound.
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per diem For iv route, phials contain 10 ng of active 5 conpound and
posology is 1 or 2 phials per diem Indications. are angor, vasospasns and
headaches. if. CLAI MS 1. A di oxi nopyri di ne derivative having- the
gener al fornula wherein n is an integ L of from2 to 5, R represents 5
a straight or branched chain al kyl groug having from1 to 5 carbon atons
and R represents two or three 2 nethoxy groups; or a therapeutically
acceptabl e salt of such a conmpound. 11111111111111112121121111 11111 * 'ﬂé;
L M S * 21 2. o

5-El - }
AN dtitany (iptirtit rwSt ot L

5- (1- cyang: 3l g mﬁypﬁ.@oﬁn‘gﬂrg@w%gpenet hyl') - 3- am noet hy I-butyl}
2,2, 8 trifithyl - 4H di oxi noCA, B-cl pyrrdine. 4.
5- Cl- §.\/also<:ﬂ-c'yaﬂbnﬁichy&.e%@uzkzda;@ttmwmﬁpﬁmthyflr-%trh.mta&u}h-butyu-
~2,2,8~trimethy l~4H~dioxinol4,5-clpyridine.
4. 5-[1-cyano-1,N=dimethy{~N~(3,4~dimethoxyphenethyl)~4~aminobutyll~
f2;2,8—trimethylf#H-dioxinoE4,5-chyridiné.
5. 5~[1=cyano~1-ethyl=N-methy l=N-(3,4~dimethoxyphenethyl)~4~aminobuty I~
| -2,2,8~trimethyl-AH-dioxiﬁoEA,S-chyridine. |
6. S—[1~cyano~1-isopropyl~N~methyL-N-(3,4~dimethoxyphenethyl)—ﬁ-aminobutyf]-
- ~2 2,8-tr1methyl-4ﬂ-d1ox1no[4 S5=clpyridine. |
7. 5-E1—cyano~1-1soprcpyl-N-methyl-N-(S 4,5-tr1methoxyphenethyL)-4-am1nobutyL]-
| ~2,2,8~trimethy l~4H~dioxinol4,5~¢Ipyridine.
8. 5-{1—cyano-1-EN-methyl-N-(3,4,5~trimethokyphenethyl)-3-aminopropyl3~pentyt}-
-2,2,8-trimethy L~4H~dioxinol4,5~clpyridine.
9. 5—[1-cyano~1,N-dfmethyL-N-(3,4-d{methoxyphenethyL)-S-amincpentyLJ—
: ~2,2,8-trimethyL—AH-&ioxinoEk,S-e]pyfidine.
10. 5~{1-cyano~1-[N-methy l-N-(3,4~dimethoxyphenethy L)~4~aminobuty LJ=~hexyl}~
-2,2,8~trimethy l~4H~dioxinol4,5~clpyridine.
11. 5-t1-cyano~1-ethyl-N-methyl-N-(3,4-dimethoxyphenethyL)~6-amihohexyl]-
~2,2,8-trimethy L~4H-dioxinol4,5~clpyridine.
12. S-E1-cyano—1-isoprcpyl-ﬂ-methyl-ﬁ-(3,4—dimethoxyphenethyL)*6-aminchexyl]-
~2,2,8~t rimethy L~4H~dioxinol4,5~c Jpyridine.
13. 5-E1-cy$n6~1-butyL*N-methyl-N-(3,4,5-trimethoxyphenethyL)-6-aminohexle~

~2,2,8~trimethy L~4H-dioxinol4,5~clpyridine.

* (4 L NS *



- 2,2,8-trinmethyl -4Hdi oxi noC4, 5-c]pyridi n 5.

5- Cl cyano- 1-et hyl - N-net hyL- N- (3, 4- dlnethoxyphenethyl) 4- am nobutyl ] -
-2,2,8- trlnéthyL 4H- di oxi-no[ 4, 5-c] pyri di ne. 6.

5- [1 cyano- 1-i sopropyL- N-net hyL- N- (3, 4- di net hoxyphenet hyL) - 4- am nobut gld-
-2,2,8-trinethylL-4H-di oxi no[ 4, 5-c] pyridine. 7. 5-C-cyano-1-i :*
sopropyL N-methy L-N-(3,4,5-t rinmethoxyphenethy )-4-am nobuty L-
-2,2,8-trinethyl -4H di oxi no[ 4, 5-c] pyri di ne. 6

5- {l«cyano 1-[ N-nmet hyL- N- (3, 4, 5- trlnethoxyphenethyL) 3- am nopropyl) - pent yL]
- -RD, 8- trimethyL- 4H—d|0X|no[4 5-c] pyridine. 9.

5-[1-cyano- 1, N-di mgt.hylx @ﬁb%e%sﬁﬂﬁﬂfﬂheﬂﬂuﬁpﬂfaiieﬁ aﬁ1ao@503yhp pyridine

-2,2,8-trinet hyl di oxi.no VI

5-0 - cyano- | - C\- rréﬂﬂ}lyal\“r % &p%e‘f?’e?h Ilj- 4 5% ROBGEVT] 98’3%1;&59-1“9
-2,2,8-trinethyL- ¢Hamumnquﬁ3ﬁfbxﬂquynhdmneJdgrlvative having the

5-[| -cyano- 1- et hyL- N net,h i met hoxyphenet hy )-6-am nohexyl] -
-2,2,8-trinethyl - ﬁ_n&rgxll 5ngt["%k'g c] plglrl di ne. 12.

S—[l-cyano-$-isopropy| N- net hyL- N- (3, 4- dlnethoxyphenethyl) 6- am nchexyl] -
-2,2,8-trinethyl -4H di oxi no[ 4, 5- c]gypldlne 13. B

5-[ 1- cyano- 1- butyl - N- et hyl - N- (3, 4, ?rﬂ,* hoxyphenet hyl ) - 6- am nohexylL] -
-2,2,8-trinethyl -4H di oxi no[ 4, 5-€}ipyThdi ne.{111114:11 111111 112112111111111
* C L M.S * 22 - 14 - 14. ‘A procesy for fhe preparation of a

di oxi no pyridine derivative according te : c%ﬁ? process:tonpri sing
N

10
wherein Ry is as defined in claim I with an w-aminoalkyl
15 halide having the general formula III
© R,
2z
< T < o
|
" CH.
20 z
hy wherein n and R, are as defined in claim 1 and X
represents a halogen atom in the presence of sodium
hydride in an organic solvent.
25
15. A process according to claim 14 in which the
dioxinopyridine derivative II, the w-aminoalkyl halide
I1II and the sodium hydride are reacted in stoichiometric
proportions.
30 '

16. A process according to claim 14 or claim 15 in
which the w-aminoalkyl halide III is an w—aminoalkyl

chloride.

* c L [} s *



#F
reacting a di oxi nopyridine deri-vative having the general formula Il 5 10 '
[err] wherein R is as defined in claiml with gn w am noal kyl halide :
havi.ng the general fornula Il 15 20 wherein n.and R are as defined-in 1
claim 1l and X 2 represents a hal ogen atomin the presence of sodium hydride
in anﬁdxgaq&s solvent. 25 15. A process according to claim14 in which the
di oxi nopyri%¥ne derivative Il, the wam rodlkyd halide Il and the sodi um
hydri de are reacted in stoichionetric proportions. 30 16. A process
according to claim14 or claim15 in which the w am noal kyl halide Il i

an w-am noal kyl ©pl ord dgrocesé3according to any of claims I49t0lis A
process according to any of ¢ a?ns_14 {3 16 inXMﬂ;ﬂFt?ky%r aan sglvent S
di met hyl sul phoxidfe.which the organic solvent is dimethylsulphoxide.

'18. A prOcess'éccoraiﬁg to'any of claims 14 to 17 in
5 which the reaction is conducted at from 15° to 65°C.

19. A process for the.preparation of a dioxinopyriéine

derivative according to claim i, the process being

substantially as described herein with reference to any of
10 the Examples. |

20. A therapeutic compoéition comprising a dioxinopyridine
derivative according to claim 1 or a therapeutically
acceptable salt of such a compound'in admixture with a

15 therapeutically acceptable diluent or carrier.

A



18. A process according to any of clainms 14 to 17 in 5 whi ch the
reaction is conducted at from 150 to [err] 19. A process for the 34”
preparation of a dioxinopyridine derivative according to claim1l, .the /
process being substantially as described herein with reference to any of 10
t he Exanples. 20. A therapeutic conposition conprising a dioxinopyridine
derivative according to claim1l or a therapeutically acceptabl e sal t- of
such a conpound in adm xture with a 15 t herapeutically acceptabl e dil uent
or carrier. PATENTS ACT 1977 SPECI FI CATI ON NO. 2165845A The fol | owi ng
corrections were allowed under Section 117 on 18 August 1988 Front page.
Headi ng (71) Applicant after Scientifiques insert (S.C. R A S.) THE PATENT
OFFI CE 1 Septenber 1988 - --
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