03

DICXINOPYRIDINE DERIVATIVES

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
the general formula I

B
C“3 0 .
CE. —”
3 CN
10 o A l ARzl
CH \\N R l'
3 ' 1 Ch3

-

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.
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These compoundés and their therapeutically'
acceptable salts are interesting as active ingredients
for use in therapeutic compositions active as calcium
antagonists. A toxicologic investigation has shown
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 a
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

11

wherein Rl is as above defined with an N-methyl-N-
-methoxyphenethyl-w aminoalkyl chloride having the

general formula III

. - R
x (Chz:n—T—CHz—_-CH

CH3

2 -III
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.wherein n arid_R2 are as above defined and X represents

a halogen atom in the presence of sodium hydride in an

- organic solvent. This process is within the scope

of the invention.

The dioxinopyridine derivative II, the
w-aminoalkyl halide III and the sodium hydride are
preferably reacted in stoichiometric proportions. The
w-aminoalkyl halide is preferably an w -aminocalkyl
chloride. The organic sclvent is suitably . :)

- 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[4,5-c]-
pyridine described in'British-Patent'Specification
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 RlBr or
R;Cl by a process analagous to that of the invention
for obtaining I from II and III.

The following Examples illustrate the invention. :

Example 1
§5-{1~-cyano~1,N-dimethyl-N-(3,4-dimethoxyphenethyl)-3-

-éminoprgpyl]-2,2,8-tfimethy1—4H-dioxino[4,5-c]pyridine.

n=2 : R, = methyl R

1 5 = (OCH3)

2

In a one litre reactor fitted with cooling, warming
and stirring means, were placed (after nitrogen
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]-
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pyridine dissolved in 150 ml of dimethylsulphoxide.

The reaction mixture darkened and the
temperature increased to 30°C. Stirring was maintained
for 30 minutes and there was slowly added 25.8 g
(0.1 mol) of N-methyl*N-(3,4-dimethoxyphenethy1)‘2"
-aminoethyl chloride dissolved in 100 ml of
dimethylsulphoxide.

The reaction mixture was warmed to 50°C, stirred
for 4 hours, poured onto icy watef and extracted with
dichloromethane. The organic phase was then washed
with water, 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 yellow precipitate which was
separated,.washed and recrystellized 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 C26 35N3O4 C2H204.

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. ‘

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]
-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
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showed a good correspondence w1th the

formula C29H41 305 .HC1.

Example 3

5- [1 cyano-1,N- dlmethyl-N-(3 4~ dlmethoxyphenethyl) 4-
-amlnobutyll 2,2,8-trimethyl-4H~-dioxino[4,5- c]pyrldlne.

n = 3 R1 = methyl 'R2 = (OCH3)2

The method of Example 1 was repeated with the -
same dlox1nopyr1d;ne derivative but with N-methyl-N- had
—(3)4—dimethoXyphenethyl)43-aminopropyi chloride. The
reaction temperatpre wes'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),

30

elemental analysis of which showed an excellent

correspondence with the formula C27H37N304

Example 4

5- [1—cy§no-1-ethyl-N-methyl-N (3,4~ dlmethoxyphenethvl)-
~4~aminobutvl]1-2,2,8-trimethyl-4H~dioxino[4,5-c]pvridine.

n=3 Ry =ethyl R, = (0CH3); I
The method of Example 3 was repeated with the

same ' g-aminoalkyl chloride but with 5-(l-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

(Tottoli), elemental analysis of which showed a good

correspondence with the formula C, _H, N;O

28739 374"
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Example 5

5-[1-cyano-l-isopropyl-N-methyl-N~(3,4-dimethoxyphenethyl)-

-4-aminobutyl]=-2,2, 8-trimethyl-4H-dioxinol[4,5~clpyridine.

n =3 | Rl_? isopropyl R2 = (OCH3)2

The method of Exampie 3 was repeated but with
5—(1—cyano-2¥methy1-propy1)-2,2,8-trimethy1-4H-dioxino-
[4,5-c] pyridine and the same w-aminoalkyl chloride.
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

formula C 04-

29%41¥3%- C,H,

Example 6

5-[l-cyano-l-isopropvl-N—methyl-N-(3,4,5-trimethoxyohenethy1)-

-4-aminobutyl]-2,2,8—trimethy1-4H-dioxino[4,5-c]pyridine.

n=3 " R1 = isopropyl R2 = (OCH3)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
45 g (73 %) of a white crystalline powder melting at
.170-173°C (Tottoli), elemental analysis of which showed
an excellent correspondence with the

formula C N30 C2 H.O

30 43 5° .2 4

Ekamgle 7 :

5- { 1-cyano-1-[N-methyl-N-(3,4,5-trimethoxyphenethyl)--3-
—amingpropyl]?penty;} -2,2,8~trimethyl-4H-dioxino[4,5~¢c]~-
pyridine.

n =3 . R1-= n-butyl R2 = (OCH3)3

The method of Example 6 was repeated but with
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5-(l-cyano-pentyl)-2,2,8-trimethyl~4H-dioxino[4,5-c]~-

'pyridine,_and the same -aminoalkyl chloride. The

reaction temperature was 60°C. There was thus obtained
35.7 g (57 %) of a white crystalline product melting at
144-146°C (Tottoli), elemental analysis of which showed

-a good correspondence with the formula C,yH,-N,O

C31H,5M; 5'C232°4°

Example 8 -
5¥[I-cyano—1,N-dimefhvl—N-(3,4-dimethoxyphenethy1)~5-

-aminopentYI]-2,2,SFtrimethv1-4H—dioxino{4,5—c]pyridine.

P4 Rpmmew, = oom,

1
The method of Example 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 (Tottoli), elemental

analysis of which showed a good correspondence with the

, formula C28 39N30

Example 9 ' o . . : : ot
S*{ 1l-cyano-1-[N-methyl=-N-(3, 4-dimethoxyphenethy1) -4~
-amlnobutyll—hexyl} ~-2,2,8~ trlmethyl 4H~- dloxlno[4 5~-¢c]-
pyridine.

n %-4 | R1 = n-pentyl_ - R2 = (OCH3)2

The method of Example 8 was repeated but with

5-(1-cyano-hexy1)—2,2,8-trimethy1-4H-dioxino[4,54c]pyridine
and the same g -aminoalkyl chloride. The reaction

" temperature was 45°C and acidic treetmentiwith
‘hydrochloric acid was included. There was thus obtained

29.7 g (52 %) of a white powder melting'et 167-169°C
(Tottoli), elemental analysis of which showed a good
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correspendence with the formula C32H47N304 +HC1.

Example 10

5-[I-Cyeno-l-ethyl-N;methyl-N—(3,4-dimethoxyphenethyl)'
-6-aminohexyl]-2,2,8-trimethyl-4H-dioxino[4,5-c]pyridine.

2
The method of Example 4 was repeated with the same
dioxinopyridine.derivative but with N-methyl-N-(3,4-
—dimethoxyphenethyl)45-aminopenty1 chloride. The
reaction temperature was 35°C. Yield was 23.2 g (46%)
ofta pale yellow product melting at 193-197°C (Tottoli),

elemental analysis of which showed a good correspondence

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

with the formula C3OH43N304.

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 = (OCH

32

The method of Exampie 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
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 C,.H N304.C2320

31745 4

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.

S—-
n=2>5 R; = n-butyl = (OCH3)3

The method of Example 7 was repeated with the same
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dioxinopyridine derivative but with N-methyl-N-(3,4,5-;:i
-trimethoxyphenethyl )~ 5-aminopentyl chloride. The
reaction temperature was 40°C. There was thus

obtained 38.1 g (58 %) of a white crystalline product

_meltlng at 131°C (Tottoli), elemental analysis of which

showed a very good correspondence with the

formula C33H49N3O c. H.,O

2 274°

TOXICITY

~ The LDsd of the compoundstof the invention,
determined on mlce per os, 1s at least 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

is cardiotoxic at 1 mg/kg.

PHARMACOLOGY

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

A) Isolated rabbit aorta strips treated by various
contracturlng agents.
This experlment was conducted along the lines of

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,

”lgs,_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. '

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

50

.
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(for KCl or angiotensine); however, they appear 5 to 10

times more active on 5-HT (évefage value for the
compounds of the invention 1.1 x 10.'8 compared.with
7 x 10-? for Verapamil). These compounds are
competitive antagonists of the'S-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.

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
of phyéiologic serum.

30 minutes after this administration, all batches,
except batch 13, received, ip, 175 mg/kg of dimaprit
(1-dimethylamino-3-amidino-propane).

Four hours after this treatment, the animals were
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
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
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appropriate diluent or carrier, in tablet, gelatine ~

cabéuleshor,in suspeﬁsidn-F Posology is of 1 or 2 units

per diem. _ _

' ' For 1v route, phials contain 10 mg of active

compound and posology is 1 or 2 phials per diem.
Indlcatlons are angor, vasospasms and headaches.
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CLAIMS

1. A dioxinopyridine derivative having the general
formula I

- wherein n is an integer of from 2 to 5, R1 represents

a straight or branched@ chain alkyl group having
from 1 to 5 carbon atoms and R2 represents two or three
methoxy groups; or a therapeutically acceptable salt

of such a compound.

% ¢ L K s % '

a0



21

- 13 -

<
,
5~L1-cyano~1 ,N~dimethy |~N-(3,4~dimethoxyphenethy l)~3~amincpropyl ]~

' =2,2,8<trimethy L~4H~dioxinol4,5~¢clpyridine.

5-{1~cyano~1-CN-methy L~N=(3,4 ,5~t rimethoxyphenethy L }~3-aminoethy { ~buty (3~
~2,2,8~trimethy l~4H~dioxinol4,5-clpyridine.

5-L1-cyano—=1 ,N-dimethy ~N~(3,4~dimethoxyphenethyl)~4~aminobutyl]~
f2;2,8—trimethylf#H-dioxinoE4,5-chyridiné.

5~[1-cyano~1-ethy l~N~me thy L~=N-(3,4~dimethoxyphenethyl)~4~aminobuty L I~
-2,2,8~trimethyl-AH-dioxiﬁoEA,S-chyridine. |

S—[1~cyano~1-isopropyl-N~methyL-N-(3,4~dimethoxyphenethyl)—ﬁ-aminobutyl]-

- =2,2,8-trimethy l~4H=dioxinol4,5~cIpyridine.

8.

5-E1—cyan§-1-isoprcpyL-N-methyl-N-(3,4,5-trimethoxyphenethyL)-4-aminobutyLJ-
~2,2,8~trimethy l~4H~dioxinol4,5~¢Ipyridine.
5-{1—cyano-1-EN-methyl-N-(3,4,5~trimethokyphenethyl)-3-aminopropyl3~pentyt}-
-2,2,8-trimethy L~4H~dioxinol4,5~clpyridine.

5~[1~-cyano~1 N~dimethy L~N~(3,4~dimethoxyphenethy L)~5-amincpenty L I~

: ~2,2,8-trimethyL—AH-dioxinoEk,S-e]pyfidine.

10.

11.

12.

13.

5~{1-cyano~1-[N~-methy l-N-(3 ,4~dimethoxyphenethy L)~4~aminobuty L J=hexyl}~
-2,2,8~trimethy l~4H~dioxinol4,5~clpyridine.
5-t1-cyano~1-ethyl-N-methyl-N-(3,4-dimethoxyphenethyL)~6-amihohexyl]-
~2,2,8-trimethy L~4H-dioxinol4,5~clpyridine.
S-E1-cyano—1-isoprcpyl-ﬂ-methyl-ﬁ-(3,4—dimethoxyphenethyL)*6-aminchexyl]-
~2,2,8~t rimethy L~4H~dioxinol4,5~c Jpyridine.
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 *
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'14. A process for the preparation of a dioxino pyridine

derivative according to claim 1, the process comprising
reacting z dioxinopyridine derivative having the

general formula II

Cch

'ﬂ/‘.’\

wil- ‘

' Tatad {‘)

wherein Ry ie as defined in claim I with an w-aminoalkyl

halide having the general formula III

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.

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.

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

chloride.

. * c L M H *



23

10

15

.-15.-

17. A process according to any of claims 14 to 16
in which the organic solvent is dimethylsulphoxide.

'18. A prOcess'accordiﬁg to'any of claims 14 to 17 in

which the reaction is conducted at from 15° to 65°C.

19. A process for the preparation of a dioxinopyriéine
derivative according to claim 1, the process being
substantially as described herein with reference to any of

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
therapeutically acceptable diluent or carrier.

A



