with 750 cc of water

and the basic sub-

et hyl sul phonyl - 10 - [2'

(1

met hyl - 65 stances extracted wth 1400 cc of 15%
pi peridyl - 2") - ethyl - 1'] - phenthiazine aqueous
tartaric acid. After washing out the of mp. 105-107[err] |s obt ai ned.
tartaric -ai cds extract wth 500 cc of benzene, 5. this iS

rendered al’kali ne to phenol pht hal ein

wi th approxi mately 350 cc of concentated
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We, SANDOz PATENTS LIMITED of 590
Jarvis Street, Toronto 5, Ontario, Canada,
a Canadian Body Corporate, do hereby de-
clare the invention, for which we pray that
a patent may be granted to us, and the
method by which it is to be performed to

be  particularly déscribed in and by the

following statement:—
' The present invention relates to the pro-
duction of novel heterocyclic compounds and
to a process for their manufacture,

“The present invention provides phenth1azme
oompounds of formula I,

in- whrch R,L and R; each denote a lower
alkyl radical,

* their acrd addltlon salts and pharmaceutical

compositions  containing, in addition to an
inert carrier, a ‘compound I or an acid addi-

-tion salt 'thereof.

The present invention also provides a pro-
cess for the production of the compounds

{Price 4s. 6d.]

r E‘elat%

I and their acid addition salts, which process
comprises cyclizing a diphenyl sulphide de-
rivative of formula II,

I

in which R1 and R, have the above sig-
nificance, and :
Hal denotes a chlorine, bromine or
_iodine atom,.

and, when it is desired to produce an acrd
addmon salt, salifying with an organic or
inorganic acrd

- The process is carried out, for example,
by heating for a prolonged period a diphenyl
sulphide " derivative of formula II in a suit-
able solvent, €.g. dichlorobenzene, decalin or
dimethyl formamlde after adding an alkaline
condensation agent e.g. an alkali metal car-
bonate or alkali metal hydroxide, and, .if
desired, a small amount of copper powder
‘When reaction is complete, filtration is effected
and the filtrate, when the solvent used is im-
miscible with water, is extracted directly with

£ Prn6Ri¥alfle Coifipdnad | N0 P- %
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sul phat e.
benzene is oxidised with
acetic acid to give p - ethyl-

30 and then
5 - et hyl sul phonyl -

25 112[err]/12 nmm Hg) by al kylation with diethyl
The p - ethylnmercapto - chloro-

hydr ogen per oxi de in glacial
sul’phonyl - chl orobenzene (mp. 37-39[err])
nitrified. The resulting 2 - chloro -

nitrobenzene (mp 98- 100[err]) is condensed wth thes—~
sodi um sal t of o - chlorothiophenol to give 2 - chloro-

352" - nitro - 4 - ethyfsulphOhyI -1,043,852eny| - 35 .sul phide (mp.
144- 146[errL%ﬂana TS co pound TeduCeEd WAt T O dnq

hydr ocl Ori € gep ’mm“'“°fﬁ$fc 3%&&@1 dlphenylsulphle-&' PR ] in,
whi ch R err e maei e e et | over AL NN Y
al kyl -radi calle, residue 1s d1ssolved ina solvent which . nd- el | i ack d

addi ti on %afst igmijeip igumgeble r and @gly then ex- ~ | I phanyl 10
- [20 -. (1" :'e;ffatedw“ §& :ﬁﬁi %ﬁ?"“ﬁ%ﬁcﬁ ng a 0 d vatlve

40 metyl a @hslﬁerd sohm " br amfbi

phent hi azi né they are precipitated in soRd fiormy tI1E$ Of 100 ¢ Of 2 i C~h| oro :

[2" - (110 srefliyd, otheryige ?Y [taken gp 45 ethyl I]‘

4" - ethyl sOEpRy, 3 ‘;ﬂ‘;’ﬂm % | bl solvg'j% in which R, dirolee Byt m dﬁo,v(em p.

11 err by evabtade ng’mg b ses W b gide€d pot assi ums&aadbdn@tie

of tn1H@0 aamtabfe iveretohy| - f or TR et i3 tag""‘f)of‘ffu ng
und P¥R ng for 15- héurs a’t an -oil bath 50

resi
and
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t Eetcemppounds I are oily or

theophylline. They have therapeutlcally valu-
able pharmacodynamlc properties, e.g. they
potentiate the effect of narcotically, hapretie-
ally or analgesically active drugs. As a con-
sequence of this, they have a neuroplegic
and sedative action in psycluc diseases and
may also be used for narcosis preparation.
The compounds I also have cateleptic
properties, for which reason they can be
used in psychiatry for the treatment of motor
excitation conditions. The compound 3 -
methylsulphonyl - 10 - {2’ - (17 -
piperidyl - 2’’) - ethyl - 1’] - phenthiazine
has been found to exhibit an especially strong
motor-inhibitory-effect and an anti-emotional
effect.

The compounds I may be worked up in
the form of pharmaceutical preparations.
These contain the compound of the inven-
tion in admixture with an organic or in-
organic carrier which is suitable for enteral,
parenteral or logical application and which
does not react with the compounds I, eg.
gelatine, lactose, starch, magnesium stearate,
talc, vegetable oils, benzyl alcohols, gum
arabic, polyalkylene glycols, petroleum jelly,
cholesterol or other’ known pharmaceutical
carriers,. The pharmaceutical preparations
may, for example, be in the form of tablets,
dragées, powders, creams, suppositories or

) in liguid form as solutions, suspensions or

emulsions; they may, if desired, be sterilized
and/for contain adjuvants such as preserving
agents, stabilizers, wetting agents or emulsi-
fiers, or other therapeutically active substances.

The starting terials II are described
and claimed in Bsi Serial
No. 1,043,853 (54125/65). They may be pro-
duced by condensation of a compound of
formula III,

reed of soI-

methyl-

vent .

in Wthh R, has the above slgmﬁcance and

Y denotes_ chlorine ‘or -bromine,

and splitting off hydrolytlcally any acyl
radical present.

This ~ condensation may, if desxred be
effected by heating in a suitable. organic - -sol-
vent in the presence of .an alkaline condensa-
tion agent. On completmg the reaction, the
reaction mixture is shaken out with water
and the organic solution extracted with a
dilute mineral or organic acid. The base is
separated from the aqueous phase by . add-
ing a caustic alkali solution or ammoma
After taking up the precipitated bas¢ in a
solvent which is immiscible with water, e.g.
benzenek and evaporating the solvent under
reduced pressure, the base is purified by
crystallization or by - distillation in a high
vacuum and converted, if desired, into a
salt with a suitable inorganic or orgamc
acid, e.g. hydrochloric, hydrobromi
phunc, citric, tartaric, succinic, malelimahc,
acetic, benzom, hexahydrobenzoic, methane-
sulphonic, fumaric, gallic and hydriodic acid.
When a substance III is used, in which. 'R,
is a lower acyl radical, the condensation
product must be deacylated before further
reaction, if deacylation has not:already taken
place during condensition; this 'may. be
effected by boiling with an aqueous mineral
acid or with an alkali metal hydroxide in

- ug® urified by distillation Illéghti
Sratdr eop cogﬁﬁd o p sul Wﬂg%‘%ﬁl:’ CoRioband  with lat piperidine derivative of thé ifaputul S
effected antinet he filtrate f v,
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tartaric acid. After washing the tartai
200 cc of benzene,
solution are

100 cc of
in which R err]

added to this until

90 .
Hal
benzene,

and re-
in volune
orgam

dénotes a chlori ne,
t he benzene
with 200 cc of mater

reaction i s obtained,
brom ne or

dried_

;i}i%o o i g

spa g
‘some compounds Il‘ha’ve a sp

spplides

i nor gani C &ﬁhicﬂ is several tiiges stronger than papaverine

1,043, 852
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Exanpl est?

4. The com@&%?ﬁfﬁ
and their acl ad

on the 1sglated ‘guinea-fiig intestine.

uon'

. ng“ ”

In the following non-limitative Examples,

i tegaekTh

m&p@ah

and Rl err]
a phenol pht hal ei n-

i odi ne atom

e
pe etedl t the specific, acids Iphitpalei
tﬁf;e izl gﬁg %%‘ | m‘%?gge

¢C Qhth 300
- densi. ﬁge&ﬁﬂél)ﬂ’pib@dn\{ﬂfthélloﬁdﬁj Vadthtiohl ,tion is washed with 100 cc_ofSwardy phiedcess for
t he prodﬂcﬁf“ : : 5
pounds | sta
et g nﬁlm' g2/ -
scrlbed\MtﬂdmmﬁeTence to any one of t Ieehyl - 1"] amino - 4’ -

wnenever

acid

extract with

concentrated sodi um hydroxi de

have the above sig-

al kal i ne ni fi cance,

the precipitated base

60 is taken up in

480 cc 8¢/
is bo&eéﬂ fq tﬁg (lli
e et
ing, approximately 250 cc of concentrated
sodium hyd:§x1de salutmn art_: addled

on
segara is

haurs at

ene solu~

over potash, filtered and reduced in: volume
E%? @aporauon After twice recrystallizing
é sidue from acetone, pure 2 - bromo -
(17’ - methyl .. piperidyl - 2/) <
methylsulphonyl -
dipheny! ph1de is obtained, having a con-
stant melting -point of 123—125°; -
b) 3 - methylsulphonyl - 10. - [2" - (1’ -
fidethyl . piperidyl - 2’%) - ethyl -] -

duced by the rﬁrom@sﬂmﬂhmyhedol nIZany one ohenthlazme

the pre
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c®di ng
5. The conpgyn
have the si Qpipbiidgpnee) _ansl 1 hej
stated i 2r; d &1 ﬂmﬁhylﬂh’uonyl - ¢phmy®u1pmde sk g

. bromo - 2’

( ylpiperidyl - 2’%)
%ﬁ.@ﬁ#ﬂ’ﬁrm Sl
L afafmb d

0 g of 2 - bromo - 2’ - acetamino - 4’ -
methylsulphonyl - diphenylsulphide (m.p.
151—1539, -produced by acetylation of 2-
amino ‘- 4’ - methylsulphonyl! -
diphenylsulphide, m.p. 125—127°) and 5.85
g of finely powdered sodamide in 200 cc
of absolute xylene are heated to boiling
under reflux while stirring for one hour at
an oil bath temperature of 180°. Without

interrupting heating, a solution of 22.1 g

of 2-(" - ‘methyl - piperidyl - 2) - 1 -
chloroethane in 25 cc of absolute xylene is
added dropwise. ' After heating for a further
5 hours, the reaction mixture is cooled and

+ shiken ‘out thre¢ timés with 25 ¢c of water,

after ‘adding 10 g of ammonium chloride.

‘The xylene solution is extracted with 450

cc of 159, aqueous tartaric acid, the tartaric
acid extract washed with 150 cc of benzene
and rendered alkaline to in with
110 cc of concentrated sodium hydroxide
solution. The ‘oily’ base which separates is
taken up- id a total of 300 cc of benzene,
the benzene extract washed out with 75 cc
of water, dried over potassium carbonate,
filtered and reduced. in' volume by evapora-
tion under reduced pressure. 12.6 g of the
residue after evaporation are dissolved in
65 cc of absolute alcohol and ethanolic hydro-
gen chloride added until a congo-acid re-
action is obtained. After twice recrystalliz-
ing from absolute ethanol, the pure 2 -bromo -
2"« [2" - (1'" - methyl - piperidyl - 2"’) -

ethyl - 1”] - acetamino - 4’ - methylsul-
phonyl - diphenylsulphide  hydrochloride
showmg 4 constant meltmg pomt at 188—190°
is obtained.

_A solution of 513 g of 2 - bromo - 2’ -
{2 - (1’ - methyl - piperidyl - 2) -
ethyl - '1*] - acetamino - 4’ - methylsul-
phonyl - diphenylsulphide hydrochloride in

A mixture of 200 g of 2 - brom_d-Z"

e

and

500 cc of

extract washed
1,0438520ver potassium carbonateg filtered

duced

1Ff"ﬁ"ng with an
e 3 -

r@ess

%gﬁg%ﬁy acyl

ﬁm 9,’]" ) me"hylj{,npl mpfé‘ly)i, -and Rlerr]
ylsﬁlﬂm&atxiﬁ. 123—125°), 114

predh ¢tass1urg@arb0n§tg,‘
g of copper owd and 200 cc of yl-
formamide is heated to boiling under reflux
of 48 hours, while stirring, at an oil bath
temperature of 210°. After cooling, filtra-
tion is carried out and the filtrate is freed
of solvent in a vacuum. The residue left
after evaporation is dissolved in 200 cc of
benzene and shaken out with 100 cc of 15%
aqueous tartaric acid. After washing out
the tartaric acid extract with 75 cc of benzene,
25 cc of concentrated sodium hydroxide solu-
tion are added until a phenolphthalein
alkaline reaction is obtained, the base which
separates is taken up in 150 cc of benzeme,
the benzene extract washed with 75 cc of
water, dried over potassium carbonate, filtered
and reduced in volume by evaporation. After
crystallizing the residue three times from
acetone and adding petroleum ether, the pure
3 - methyl - sulphonyl - 10 . [2" - (1" -
methyl - piperidyl - 2") - ethyl - 1] =
phenthiazine is obtained, having a meltmg
pomt of 121—1239,
_ "~ EXAMPLE 2¢

3 - ethylsulphonyl - 10 - [2 -

- (1" . methyl - piperidyl - 2") -
: ethyl - 1’] - phenthiazine
2) 2 - chloto - 27 5 [2 - (1 - ethyl -

piperidyl - 2’’’) - ethyl - 1”] . amino -

4’ - ethylsulphonyl - dlphenylsulphlde

" A solution of 328 g of 2 - chloro - 2’
armino - 4’ - ethylsulphonyl - diphenylsulphide
and 186 g of 2 - (1’ - methyl - piperidyl -

2’) -1 - chloroethane in 2000 cc of toluene
is heated to boiling under reflux, while stir-
ring, with water separator, at an. oil bath
temperature of 150° and 168 g of finely
powdered potassium hydroxide added in por-
tions to the boiling solution ‘during the course
of 13 hours. After a further 5 hours boil-
ing, the reaction mixture is cooled,

Qm" -
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110
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Rl err] denotes hydrogen or a | ower nethylpiperidyl - 2") - ethyl - 1'] -

phen- acyl radical, t hi azi ne.

7. 3 - ethylsul phonyl - 10 - [2" - (1" - 30 with a corrpound of
formula 1V, met hy=—pi peridyt— - 2% —ethyl—1———pten= s
thi azine. [err] 8. The aC| d
addition salts of the com ' T
pounds clained in either one of Claimé6 _ )

and 7. 3 . 1,043,85235 e

9. Phar nace
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Chart er ed Pa tap tely 350 cc of concentrated  14.0°g of the base and 5.85 " of b
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56, Ki ngsway benkda Ed@e wibhéd. with 500 cc of water tion is then oooled :
Y denot es hkwi redeediin’ lwlvgm e evaporation and  lizes out is ¢rystaitizevicficanm a)f a‘tﬁplumt ad for

Her Maj est §"Sfe§t’ AR f from 758 g |9k thef re
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Bui I di ngs, [2" S - methyl - piperi dyl 217 €13¢RO Bulph obtaﬂxfed;nihmyahehsopl es
may be obtidi ebyl.- 1"] amino - 47 - ethylsulphonyCEngFppmq'pﬂ Eﬁ‘@ﬂ'ﬁ?)E A TRUE ;
dlphenylsulphlde is. obtained, . having a con- . _ ;
stant melting point of. 110—112° o WHAT WE CLAIM IS - i
The .2 --chloro -2’ - amino - 4/ - ethyl- 1" A process for: the productlon of phen- 80
sulphonyl - diphenylsulphide used as ‘start- thlazme compounds of formula I
20 mg ‘material ' may be -produced as. follows: .

pp’ - dichloro: < diphenyl - disulphide is
split -with- sodium sulphide and the result-

ing' p - chlorothiophenol converted -into. p -
ethylmercapto - chlorobenzene (b.p. ' 109—

25 112°/12 mm- Hg) by alkylation® with diethyl
sulphate,. - The -p -~ ethylmercapto -. chloro-
benzene is oxidised  with hydrogen peto'x1de

in. glacial acetic acid to give p -.ethyl-
Sulphonyl .- chilorobenzene (m.p. 37—39°)
30 and then' nitrified, The resulting 2 - chiloro -
5-- ethylsulphonyl - nitrobenzene (m.p 98—
100°) “is condensed with the sodium salt

of o - chlorothiophenol to give 2 - chloro -

2" - nitro - 4’ . ethylsulphonyl - diphenyl- B
'35 sulphide: (m.p. 144—146°) and this com- : - Y S

pound: reduced with iron “and hydrochloric TN
acid to 2 = chloro - 2’ - amino - 4’ - ethyl-  in which R, and R, each denote a lower o
sulphonyl'- diphenylsulphide - alkyl radical, - -

and their acid addition ‘salts- whmh com- 85
T b) 3 - ethylsulphonyl - 10-. [2’ (1’ - prises cyclizing a d1pheny1 sulphlde denvatlve
40 - ‘methyl - plpeudyl - 2”) ethyl - 1'] - of formula II,
- phenthiazine . -
~ A mixture of 100 g of 2 - chloro - 2 -
[2” (1""" - methyl - pxpendyl -2 -
. .. ethyl - 1’} - amino - 4’ - ethylsulphonyl -
45 d1pheny1sulph1de (m.p. 110—112°), 305 g
of finely powdered potassium carbonate, 4 g
of copper powder ‘and 1000 cc of dlmethyl-
formamide is heated to boiling under -reflux
¥"% while- stitrting for 15 hours at an ‘oil bath
50 temperature ‘of 210°, After’ cooling, filtra-
tion is effected and the filtrate freed. of sol-
vent .in a vacuum. The residue left after
evaporation is dissolved in 400 cc of benzene
2 and shaken out with 400.cc of 15%, aqueous
55 tartaric acid. After washing the tartaric acid

extract with 200 cc of benzeme, 100 cc: of II :

concentrated - sodium -hydroxide solution are m wh1ch R, and R, have the above sxg-

added ‘to this until a phenolphthalein-alkaline nificance, and. ©.. .90
* T reaction: is obtained, the precipitated base - Hal denotes a chlonne, bromme or .-
60 is taken up in 500 cc of benzene, the benzene 1od1ne atom, L _ T .

extract’ washed with 200 cc of water, dried
over . potassium . carbonate, filtered: and . re- and when it is des1red 10 produce an_ acid
duced: in volume. After crystallizing the addmon salt, sahfymg w1th an orgamc or

"7 fesidue three- times- from . acetone, pure 3 - iporgamic acid.-. . .- .. oo . 95
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ERRATA SPECI FI CATI ON No. 1, 043, 852

Amendnent No. 1 Page 1, in Heading, for

"Hewi ngel strasse” read "Heuw nkel strasse”
Page 2, lines 24 and 25, for "hapinotically" '

read " hypnotleal | y" Page 2, line 57, for
"Material s™ Jread “"materials"

Page 2, line 58, for "British Specificat,i

read "Patent Speer—f—:»ea{-;-gn—l\h 1. 0%1852 _Page 3 Air
44, for "phenol phal eArP ocese gpgicording to Claim 1, in  and hydrolytically splitting off any acyl

which ‘the ¢ d II is produced by con- r
Zggfn&l:?ghg?l\%bggmﬁng a cbmpglfﬁ}mcl;-of formula III, THE WRENT OFFI CE

3. A process for the production of com-
pounds I stated in Claim 1 and their acid
addition salts, substantially as herein de-
scribed with reference to any one of the
Examples.

S0,-R; 4. The compounds I stated in Claim 1
and their acid addition salts, whenever pro-.
duced by thé process claimed in any one of

I the preceding Claims.

5. The compounds I stated in Claim 1

5  in which Hal and R, have the significance and their acid addition salts.

stated in Claim 1, and 6. 3 - methylsulphonyl - 10 - [2* - (1" -

R; denotes hydrogen or a lower mMethylpiperidyl -~ 2’) - ethyl - 1] - phen-
acyl radical, thiazine,

7. 3 - ethylsulphonyl - 10 - [2/ . (1" -

with a compound of formula IV, ?ﬂi}’l piperidyl - 2’) - ethyl - 1’} - phen-
o iazine,

8. The acid addmon salts of the com-
pounds claimed in elther one of Claim 6

— ' and 7.
9. Pharmaceutical composmons contain-
10 !‘mz‘mz ing, in addition to an inert carrier, a com-

pound claimed in any one of Claims 4—8.

2 For the Applicants: —
- . G. H. MUNSTER & CO.,
v . Chartered Patent Agents,
Imperial Buildings,
in which R; has the significance stated in 56, Kingsway, London, W.C.2.
Claim 1, and _

Y denotes chlonne or bromine,

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press
(Leammgt.on) Ltd.—1966. Published by The Patent Office, 25 Southampton Buildings,
) London, W.C.2, fronmi which copies may be obtained.

Y CERTIEY 7H1¢ TO BE A TRUE

AC"H\';G FOR COMPTROLLER,
COP\' OF THE SPECIFICATION AS THE PATENMT OFFICE,
ACCSPTED. . 25 Southzmpten Buildings, Londen, W.C.2.
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