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We, SMITH KLINE & FRENCH LABORA­
TORIES, a corporation organized under the 
Jaws of the State of Delaware, one of the 
United States of America, of 1530 Spring 
Garden Street, City of Philadelphia, State of 
Pennsylvania, United States of America, do 
hereby declare the invention for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 

10 to be particularly described in and by the 
following statement: -

This invention relates to new 10-(amino­
alkyl)-trifluoro - methylphenothiazine deriva-

,,.-~~... tives and to processes for their . preparation. 
/" -i-.A\' The novel compounds of this invention are of 
~o c~·£u1 ftlue as therapeutic agents. 
;.~,, ~ More specifically, the compounds of this in-
''·-· 

1 0 
- vention have utility as ~ntiem~tics, tran-

11 ... ;//in/JJL!..20 quilizers, antihistaminics, spasmolytics, anti­
-r-0·2 shock agents and potentiators of various drugs 

such as analgetics and anesthetics. When used 
.f. __ ~,J/kas as tranquilizers, these compounds have the 
"""'¥! - ability to abate mental disturbances such as 

anxiety, confusion or excitation without physi­
cal incapacitation. In addition, these com­
pounds have chemotherapeutic an antimicro­
bial activity, such as antibacterial and fungi­
cidal activity. Further, the novel compounds 
of this invention have a surprisingly low de-

30 gree of toxicity. 
The new compounds of this invention are 

iubstituted trifluoromethylphenothiazine de­
rivatives represented by the general formula : 

3S When: 
· Z represents -S- or -SO-, 
Y represents triftuoromethyl, 

[Price Js. 6'4.] 

R represents hydrogen, halogen, trifluoro­
methyl, lower alkyl or lower alkoxyl, 

A represents a divalent, straight or branched 40 
aliphatic hydrocarbon chain containing 2 to 6 
carbon atoms, and 

Ri and R2 represent either hydrogen, lower 
alkyl or divalent groups which together with 
the nitrogen to which they are attached form 45 
a five to seven-membered heterocyclic ring, 
such as pyrrolidinyl, piperazinyl, lower alkyl 
piperazinyl, piperidyl, thiomorpholinyl, mor­
pholinyl or hexahydroazepinyl. 

Advantageous compounds of this invention SO 
are represented by the above structural for­
mula when: 

Z represents -S_;, 
Y represents a trifluoromethyl in the 2 

position, SS 
R represents hydrogen, halogen, trifluoro-

methyl, lower alkyl or lower alkoxyl in the ___ _ 
6 or 8 position . 

A represents a divalent, straight or branched 
aliphatic hydrocarbon chain containing 2 to 60 
5 carbon atoms, and 

Ri and R2 represent either hydrogen, lower 
alkyl or divalent groups which together with 
the nitrogen to which they are attached form 
a fi.ve or six-membered heterocyclic ring, such 6S 
as pyrrolidinyl, piperazinyl, lower alkyl piper­
azinyl, piperidyl, thiomorpholinyl or morpho-
linyl. -

The preferred compound of this invention 
are represented by the structural formula 70 
when: 

Z represents -S-, 
Y represents triftuoromethyl in the 2 posi­

tion, 
R represents hydrogen, 75 
A is a chain represented by the structure 
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where R. is hydrogen, mc;thyl or ethyl, and 
R1 and Rz are lower alkyl groups and when 

taken together with the nitrogen to which 
they are attached form a five or six-mem­

S bered heterocyclic ring, such as pyrrolidinyl, 
piperazinyl, lower alkyl piperazinyl, piperidyl, 
thiomorpholinyl or morpholinyl. 
- By the terms lower alkyl or lower alkoxyl 

where used above, aliphatic groups having not 
10 more than 4 carbon atoms and preferably not 

more than 2 carbon atoms, are indicated. 
This invention also includes salts of the 

above defined bases formed with non-toxic 
organic and inorganic acids. The base is re-

lS acted with either the calculated amount of 
organic or inorganic acid in aqueous miscible 
solvent, such as acetone or ethanol, with iso­
lation of the salt by concentration and cooling 
or an excess of the acid in aqueous immiscible 

20 solvent, such as ethyl ether or chloroform, 
with the desired salt separating directly. 
Exemplary of such organic salts are those 
with maleic, fumaric, benzoic, ascorbic, 
pamoic, succinic, bismethylene - salicylic, 

ZS methylsulphonic, ethanesulphonic, acetic, pro­
pionic, tartaric, salicylic, citric, gluconic, lac­
tic, malic, mandalic, cinnamic, citraconic, 
aspartic, stearic, pal~itic, itaconic, glycollic, 
p-aminobenzoic, glutainic, benzene sulphonic 

30 and theophylline acetic acids as well as with 
the 8-halotheophyllines, for example, 8-chloro­
theophylline and 8-bromotheophylline. Exem­
plary of such inorganic salts are those with 
hydrochloric, hydrobromic, sulphuric, sul-

35 phamic, phosphoric and nitric acids. Of 
course these salts may also be prepared by 
the method of double decomposition of ap­
propriate salts. 

The compounds of this invention are pre-
40 pared using trifluoromethylphenothiazine start­

ing materials which are prepared by methods 
well known to the art and most readily by 
classical methods of phenothiazine formation, 
such as thionation of properly substituted tri-

45 ftuoromethyldiphenyl amines, namely, the 
Bemthsen reaction or by the Smiles re­
arrangement of substituted 2-amino-21-nitro­
diphenyl sulphides. Reference may be had to 
•• S. P. Massie, Chemical Reviews, 54; 797 

SO (1954)." In the following schemes used to 
illustrate the methods discussed, X represents 
halogen and the other symbols are as given 
in any of the cases given above. 

The selected trifiuoromethylphenothiazine 
SS nucleus may be condensed with a reactive ter­

tiary aminoalkyl ester having the desired 
aminoalkyl group. The condensation is car­
ried out by reftuxing the reactants in an inert 

aromatic solvent, such as benzene, xylene or 
toluene, in which at least one of the reactants 60 
must be soluble. A suitable acid-binding agent 
may be included, such as an alkali metal amide, 
preferably sodium amide or potassium amide; 
an alkali metal hydroxide, preferably potas­
sium hydroxide; an alkali metal hydride, pre- 65 
ferably sodium hydride; or alkali metal aryl 
or alkyl compounds, preferably phenyl sodium. 

The tertiary aminoalkyl ester is preferably 
used as the free base although the acid addi-
tion salts may be used with a corresponding 70 
increase in the amount of inorganic base as 
defined above. Any reactive tertiary amino­
alkyl ester containing the desired aminoalkyl 
group may be used, such as the halides, pre­
ferably bromide or chloride, or the sulphooic 7'J 
or sulphuric ~ preferably the p-toluene 
sulphonate. 

The 10-(aminoalkyl)-triftuoromethylpheno­
thiazines are alternatively prepared by methods 
which involve chemical modifications of an 80 
alkyl chain which has a reactive, terminal 
group such as a halogen, a carboxy, tosylate, 
aldehydo or cyano group and which is attached 
to the IO-position of the parent substituted 
triftuoromethylphenothiazine. While such 8'J 
methods are conveniently used to prepare 10-
(tertiaryaminoalkyl) - tdftuoromethylpheno -
thiazines, they are particularly valuable for the 
preparation of the 10-(•·•-primary and secon­
dary aminoalkyl) - triftuoromethylphenothia- 90 
zinc derivatives of the series. These synthetic 
procedures will be more evident from the 
following description. 

For example, the trifluoromethylphenothia-
zines substituted in the 10-position with an 95 
alkyl chain containing a terminal reactive ester 
group, such as tosylate, are prepared as in the 
following procedure. A 2 - tetrahydropyranyl 
ether of a haloalkanol is condensed in an inert 
solvent, such as xylene, with a substituted tri- 100 
ftuoromethylphenothiazine in the presence of 
an acid binder, such as sodamide, to give a 
10 - ( <i•-tetrahydropyranyloxyalkyl) - triftuoro­
methylphenothiazine. The protective pyranyl 
group is removed with acid, for example, IOS 
hydrochloric acid. The resulting . 10-( w­
hydroxyalkyl) - ttifluoromethylphenothiazine 
derivative is then escerified with an appropri-
ate acyl halide, such as tosyl (p-toluene sul­
phonyl) chloride to give the desired reactive 110 
ester, in this case the tosylate. The resulting 
ester is reacted with an amine, preferably in an 
autoclave at relatively low temperature. This 
procedure is illustrated in the following 
scheme: US 

1 
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R-azn-y +CiS01-Q-CHi-RQ1 z0·y ~ 
N NV 
I I 
A-OH . A-osozQcH) 

-R-a:o-y 
I tl 
A-N .... I 

'Rz 

3 

It is, at times, convenient to react the 10-
( w - hydroxyalkyl) - trifluoromethylphenothia­
zine derivative obtained as hereinabove de-

can be condensed with the tritluoromethyl- 15 
phenothiazine derivative at the IO-position in 

s scnDed with a reactive inorganic halide, such 
as thionyl chloride, thionyl bromide or phos­
phorus pentachloride, in a non-ionic solvent, 
such as benzene or xylene, to give a 10-( w­
haloaJkyl}-triftuoromethylphenothiazine which 

the presence of an acid-binder, such as 
sodamide in an inert solvent, such as xylene. 
The resulting 10 - (w - phthalimidoalkyl)­
trifiuoromethylphenothiazine is then hydro- 20 
lyzed to remove the protective phthalyl group 
and give the desired primary 10-( w-amino­
alkyl) - triftuoromethylphenothiazine. Further 
alkylation, by methods described herebelow, 
yields 10-(secondary or tertiary aminoalkyl) ZS 
derivatives of the trifiuoromethylphenothia­
zines. This procedure is illustrated as follows : 

10 is then reacted with an amine preferably in 
excess or in the presence of an acid binder, 
such as sodium carbonate in an aqueous alco­
hol medium. 

Alternatively, an w-phthalimidoalkyl halide 

·-o:n-.. ·-·-·:in-·a·o-Y-
N f N O 
I 0 I • 

A-N" 
H c;=o 

R-a:o-v _-R-a:o-Y 
1 I ,.R1 
A-ltHz A-~ 

- Rz 

'c 
I 
0 

Furthermore, the primary 10-(w-amino- duction may take place in the presence of an ~S 
30 alkyl) - tritluoromethylphenothiazine deriva- appropriat: amine to yield further alkylated 

tives are conveniently prepared by reduction derivatives. Also, the latter reaction is aptly 
of 10 - (w - cyanoalkyl) - triftuoromethyl- applied to similar triftuoromethylphenothia­
phenothiazines either by catalytic hydrogena- zinyl-10-alkanals: 
tion or lithium aluminium hydride. This re-

40 

Rn:oyr~~. Ro:o-y 
I H-N~ __ I ,...e, 

Gllc7i.tA ·CM lr7 A-N, 
--- --- (-CHO) Rz 

The fon:goiog 10 - (01 - cyanoalkyl)-tri- trifl.uoromethylphenothiazine to -an acrylo­
Jluoromethylphenothiazine derivatives are con- nitrile under basic conditions as illustrated 45 
vcniendy prepared by adding the appropriate below: 
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·-U:D-· ..... CK-CK~ ·DP· 
A Clfr'CllfCH 

5 

10 

Alternatively, a more flexible procedure is to 
react a reactive ester of a l 0-( 111-hydroxy­
alkyl) - trifluoromethylphenothiazine deriva­
tive, such as the tosylate, the preparation of 
which has been outline above, with an in­
organic cyanide, such as potassium cyanide or 
sodium cyanide, in aqueous alcoholic solution 
as illustrated below: 

These l0-(111-1minoalkyl) - trifluoromethyl­
phenothiazine derivatives may be in cenain 
cases primary or secondary amines, as well as 
teniary amines; in the former instances, fur-

15 ther alkylation may be carried out by methods 
such as,for example, by an alkyl halide in the 
presence of an acid binder, such as sodium 

40 Easily removed groups may be substituted for 
the N-alkyl radical, such as a carbethoxy, 
benzyl or acyl group in order to obtain the 

· wisubstituted piperazinylalkyltrifluoromethyl­
phenothiazines by this method. Thus, for ex-

45 ample, a protective bcnzyl group can be sub­
stituted and then removed by catalytic hydro­
genation. 

The 10 - (111 - c::rboxyalkyl) - trifluoro­
methylphenothiazincs, prepared by procedures 

.50 known to the an, are alternative staning 
materials for the preparatiOn of 10 - ( 111-
aminoalkyl) - trifiuoromethylphenothiazine de-

65 

. 
A different synthetic approach to the pre­

partion of the compounds of this invention 
utilizes substituted 2-halo-x-trifluoromethyl-
21-dialkylaminoalkylaminodiphenylamines. An 

carbonate, or by reductive alkylation by an 
aldehyde or ketone in the presence of a re­
ducing medium, such as in the presence of 20 
palladium-on-charcoal catalyst in a hydrogen 
atmospher:: or of a formaldehyde-formic acid 
mixture. 

As a funher example of the utility of the 
primary amines described hereabove, certain 25 
10(111-heterocyclic - aminoalkyl) - trifluoro­
methylphenothiazine derivatives are prepared 
from . the terminal primary amine derivatives 
by condensing the 10-( 111-aminoalkyl)-tri­
:ftuoromethylphenothiazine with a substituted 30 
bis-(8 - haloalkyl) - amine, such as an alkylbis­
(/3-haloalkyl) - amine, to give a 10 - [ 111-(N­
substituted - piperazinyl)-alkyl] - trifluoro­
methylphenothiazine such as a 10 - [ 111-(N­
alkyl-piperazinyl) - alkyl] - trifluoromethyl- 35 
phenothiazine as specifically illustrated in the 
following scheme showing the formation of the 
N-alkylpiperazinyl derivatives: 

rivatives of this invention. These phenothia­
zinyl carboxylic acids are convened to the 
amides, for example, by forming the acyl SS 
halide with thionyl chloride and then reacting 
with · a suitable amine. The resulting 10-( 111-
carboxamidoalkyl) - trifluoromethylphenothia­
zine derivative is then reduced to the desired 
10 - (111 - aminoalkyl) - trifluoromethylpheno- 60 
thiazine by reduction with strong reducing 
agents, such as lithium aluminium hydride. 
This procedure may be illustrated as 
follows:-

intramolecular Ullmann reaction is run on the 70 
halogen compound, preferably the 2-bromo or 

· 2-iodo analogue, using standard conditions 
with copper or copper bronze as catalyst. 
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The foregoing is a general description of 
the main synthetic routes in the preparation 
of 10 - (111 - aminoalkyl) - ttifluoromethyl-

S phenothiazine derivatives. It will be readily 
apparent to one skilled in the art that varia­
tions of these procedures are possible. Of 
panicular advantage as preparative procedures 
are the first two methods discussed, namely 

10 alkylation of trifluoromethylphenothiazine de­
rivatives in the 10-position of the nucleus by 
a reactive dialkylaminoalkyl eSter, and utiliza­
tion of trifluoromethylphenothiazine deriva­
tives, substituted in the IO-position with ali-

15 phatic chains containing a reactive terminal 
group. · · 

The S-mono-oxide derivatives of the com-

n The S~xide derivatives of the novel tri­
ftuoromethylpbenothiazines of this invention 
are prepattd conveniently by exhaustive oxid:i­
tion with three mole equivalents of oxidizing 
agent, preferably 30% hydrogen peroxide 

.·.;J' .. • A 

~ ~".; 
. ' . -~ . 
·-.~~· 0 ........ _ ... ,,.,,... 

pounds of this invention are prepared con­
veniently by oxidizing a crystalline salt, for 
example, the oxalate of the base in an unreac- 20 
tive solvent, such as methanol, ethanol or 
water with one mole equivalent of an oxidiz-
ing agent, preferably 30% hydrogen peroxide 
solution or concentrated nitric acid as shown 
in the following scheme: 25 

Alternately, the 5-mono-oxide of the tri-
1Iuoromethylphenothiazine nucleus as the free 
base is coupled with a side chain by one of the 
various methods previously described, for in- 30 
stance, using a dialkylaminoalkyl chloride in 
xylene with sodamide as a condensing agent 
as shown in the following scheme: 

solution. The N-oxide moiety of the resulting 40 
trioxide is then reduced with sodium hydro­
sulphite to give the 5-dioxide derivativ~. This 
method is illustrated by the following scheme: 

4'S It will be readily appaient to one skilled mula given above and the preparation thereof 
in the art that cenain of the compounds 6f respectively. 

~' c... this invention, notably those in which A is EXAMPLE I · 
tf;s-;.: represented by an aliphatic carbon chain Approximately 3.8 g. of sodamide is freshly 70 

. e, ~ . branched so that an ~c carbon atom prepared from 2.25 g. of sodium, 90 g. of 
Cl' SO is formed, may be present as optical isomers. liquid ammonia and a catalytic trace of ferric 

The connotation of the general formulae pre- nitrate. The ammonia is allowed to evaporate. 
sented herein is to- include the separated d or A solution of 19.1 g. of 2-trifluoromethyl-
l optical isomers as well as the di mixnu:e of phenothiazine (prepared by the Bemthsen thio- 75 
these isomeis. If desired, the ~mers may be natio~ of 3 - triftuoromethyldiphenylamine) in 

SS separated for individual use by· resolutiop. 160 ~ of dry benzene is added· to the reac­
methods know to the art, such as fractional tion flask followed by 18 g. of 3-chloro-1-
crystallization of the l-tartrate salu of th~ tri- . dimethylaminopropane. The reaction mixture 
ftuoromethylphenothiazine derivatives. Alter- is heated . at reflux for twenty hours. After . 80 
natively, a synthesis starting with an optically washing the cooled mixture with 130 ml. of 

60 active side chain Olay yield the desired opti- water, the organic layer is extracted with 
cal isomer. · several portions of dilute hydrochloric acid. 

The following examples" will be illustrative The acid extracts are combined and neutra-
of compounds of this invention and ~e prcr Iized with ammonium hydroxide solution. The 85 
c:edures for their preparation and will, it is oily free base is extracted into benzene and 

65 believed, serve to make fully apparent all of purified by distillation to give 19.6 g. of 10-
thc compounds embraced by the general for- (31 

- dimethylaminopropyl) - 2 - trifluoro-
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methylphenothiazine, b.p. 177 to 181°C. at 1 
mm. 

The free base (7 g.) is converted to the 
hydrochloride salt by reacting an alcoholic 

S solution of the base with hydrogen chloride 
gas. Evaporation of the volatiles in 'DOCUO 

leaves an amorpho~ solid which is recrystal­
lized from ethanol/ether to pink crystals, m.p. 
173-4°C., the hydrochloride salt of the free 

10 base prepared above. 
The citrate derivative is formed in like 

manner by reacting 3.S g. of the free base 
with 2.1 g. of citric acid U.S.P., in 100 ml. 
of acetone. Concenuating the reaction mix-

15 ture on the steam bath and cooling gives a 
mass of 10 - (3 1 

- dimethylaminopropyl)-2-tri­
fluoromethylphenothiazine citrate. 

A solution of 3.5 g. of the oily free base 
was dissolved in SO ml. of ethyl acetate along 

20 with 0.9S g. of oxalic acid. After thorough 
shaking, the mixture was evaporated in 'Oacuo. 
The crude residue was then recrystallized frQm 
ethanol/ether to give white crystals of 10-(31

-

dimethylaminopropyl) - 2 - trifluoromethyl-
25 phenothiazine oxalate. 

ExAMPLE II 
A solution of 2 g. of 10 - (31 - dimethyl­

aminopropyl) - 2 - tri.fluoromethylphenothia­
zine oxalate prepared as in Example I in 150 

30 ml. of ethanol is oxidized with 0.004 S mole 
of hydrogen peroxide supplied by 30% hydro­
gen peroxide solution with a reflux period of 
10 hours. The volatiles are removed in fJacuo. 
The amorphous salt is suspended in a small 

35 amount of water, neutralized with dilute 
sodium hydroxide solution and extracted into 
ether. The hydrochloride of 10 - (31 

- di­
methylaminopropyl) - 2 - trifluoromethyl­
phenothiazine - S - oxide is then isolated by 

40 passing hydrogen chloride gas into the dried 
ether extract and recrystallizing the separated 
product from ethanol/ether. 

The S:-dioxide derivative of 10 - (31 - di­
methylaminopropyl) - 2 - triftuoromethyl-

45 phenothiazine is prepared by oxidizing 2 g. 
of the oxalate salt of the parent compound 
with 3 mole equivalents of hydrogen peroxide 
as in the above procedure. The resulting tri­
oxide is then reacted with sodium hydro-

50 sulphite in aqueous methanolic solution in 
order to reduce the N-oxide radical. This pro­
cedure gives the hydrochloride of 10-(31:-di­
methylaminopropyl) - 2 - trifluoromethyl­
phenothiazine-S-dio:xide. 

SS ExAMPLE III 
A suspension of IS g. of 8-chloro-2-tri­

fluoromethylphenothiazine (prepared by the 
Smiles rearrangement of 4-chloro-2-fonn­
amido-21-nitro-S1-trifiuoromethyldiphenyl sul-

60 phide), 3 g. of sodamide and 6.9 .g. of 3-
cbloro-1-dimethylaminopropane in 450 rill. of 

. ____ glcne is heated at reflux for four hours. The 
cooled reaction mixture is diluted with 600 ml. 
of water and acidified with hydrochloric acid 

65 using Methyl Orange indicator. The acid 

solution is extracted with several portions of 
benzene. The oily base which separates after 
neutralization of the acid extracts with am­
moniwn hydroxide solution is partially cry­
stallized by cooling and trituration with water 70 
washes. 8-Chloro - 10 - (3 1 

- dimethylamino­
propyl) - 2 - trifl.uoromethylphenothiazine is 
purified by a vacuum distillation to a viscous 
oil; b.p. 19S to 200°c. at 1 mm. 

ExAMPLE IV 75 
A suspension of 2.5 g. of 8-chloro-2-tri­

fluoromethylphenothiazine (prepared by the 
Smiles rearrangement of 4 - chloro - 2 - form­
amido - 21 

- nitro - 51 
- trifluoromethyldi­

phenyl sulphide), O.S g. of sodamide and 1.3 80 
g. of 2 - chloro - 1 - pyrrolidinylbutane in 100 
ml. of xylene is heated at reflux for six hours. 
Upon working up the reaction as in Example 
III, the oily base which is a mixture of 8-
cbloro - 10 - (21 

- N - pyrrolidinyl-11+21
- 85 

etbylethyl) - 2 - tri.fluoromethylphenothiazines 
is obtained as a semisolid after cooling for 
three days. 

· ExAMPLE V 
Three grams of 8 - methoxy - 2 - trifluoro- 90 

methylphenothiazine (prepared by Bemthsen 
thionation of 31 - methoxy - 3 - trifluoro­
methyldiphenylamine ), 1.8 g. of 1 - (3 1

-

chloropropyl) - 4 - methylpiperazine and O.S 
g. of sodamide in 150 ml. of xylene is heated 95 
at reflux for four hours. The xylene solution 
is washed with water and extracted with di-
lute hydrochloric acid. The acid extracts are 
neutralized while swirling with sodium 
hydroxide pellets. The semisolid base which 100 
separates is then washed well with water, 
dried over sulphuric acid, taken up in iso­
propanol and treated with a stoichiometric 
amount (based on the crude weight of 3.8 g. 
of basic residue) of pamoic acid (bis - methy- 105 
lenehydroxynaphthoic acid). Cooling separates 
the crude pamoate salt of 8-methoxy-10-(3 1

-

(411-methyl-l 11-piperazinyl)-propyl} - 2 - tri­
fluoromethylphenothiazine. 

ExAMPLE VI - 110 
Proceeding as in Example V with 8-ethoxy-

2-trifluoromethylphenothiazine (prepared by 
Bemthsen thionation of 31-ethoxy-3-trifluoro­
methyldiphenylamine) and 3 - chloro-1-di­
methylaminopropane, the crude pamoate salt 115 
of 10 - (31 - dimethylaminopropyl)-8-ethoxy-
2-trifluoromethylphenothiazine is obtained. 

ExAMPLE VII 
A mixture 17.2 g. of 2 - trifluoromethyl­

phenothiazine 3.1 g. of sodamide and 14 g. 120 
of 1 - (31 

- chloropropyl )- 4 - methylpipera-
zine in 200 ml. of xylene is heated at reflux 
for two hours. The salts are extracted· into 
150 ml. of water. The xylene layer is then 
extracted with several portions of dilute 125 
hydrochloric acid. The acid extracts are com­
bined and neutralized with ammonium hydr­
oxide solution. The product, 10 - [31 - (411 -

methyl - 111 
- piperazinyl) - propyl] - 2 - tri­

fluoromethylphenothiazine, is taken into ben- 130 

,------

' 
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zene and purified by vacuum distillation, b.p. 
202 to 210°c. at 0.6 mm. · 

;1)_, ~Cj 
2 

SLFo .... ur fgrams .of ~e basic oil are treated with 
~e· o malcic aad in ethyl acetate. Cooling 

S 'the concentrated solution caused the separation 
of .crystals of 10 - (31 

- (411 
- methyl - .i 11 

-

piperazinyl) - propyl] - 2 - trifiuoromethyl­
phenothiazine dimaleate; m.p. 185°C. (dee.). 

EDMPLE VIII 
10 A solution of 19.S g. of 3-broi:no-1-piper-

idylpropane in 100 ml. of xylene is added 
dropwise at 100°C. to a stirred suspension of 
28.1 g. of 8-methyl-2-trifiuoromethylpheno­
thiazine (prepared by thionation of 31-methyl-

lS 3-trifiuoromcthyldiphenylamine) and 4.5 g. of 
powdered commercial sodium hydroxide in 
100 ml. of xylene which had been previously 
stirred at re.flux for eight hours. When the 
addition is complete, the mixture is heated at 

20 reflux for three hours. After water washing 
and acid extracting the organic layers, the free 
base is liberated from the acid extracts with 
ammonium hydroxide solution. Distillation in 
'fHZCao of the separated base which had been 

25 taken up· in benzene gives a viscous oil, 8-
methyl - 10 - (3 1 

- N - piperidylpropyl)-2-tri­
ftuoromethylphenothiazine; b.p. 188 to 193° 
C.at0.4mm. · 

ExAMPLE IX 
30 · 10 - (31 

- Hydroxypropyl) - 2 -·tri.fiuoro­
methylphenothiazine p - toluene - sulphonate 
(24 g.) in 100 ml. of methanol is heated at 
S0°C. for ten hours in a medium pressure 
autoclave with an excess of methylamine dis-

35 solved in methanol. The autoclave is allowed 
to cool in a refrigerated room before opening. 
After removal of the volatiles in 'IJacuo on the 
steam bath, the residue is extracted thoroughly 
with benzene. The base remains after 

40 evaporation of the dried extracts in vacuo. The 
crude hydrochloride of 10 - (3 1 

- methyl­
aminopropl) - 2 - trifluoromethylphenothia­
zine is formed by passing dry hydrogen 
chloride gas into a solution of S g. of the 

45 base in ISO ml. of. ether. 
ExAMPLB X 

. A suspension of 19.1 g. of 2 - trifluoro­
methylpheno~hiazine, 3.8 g. of sodamide and 
12 g. of 6 - bromo - 1 - dimethylaminohexane 

SO in 160 ml. of dry xylene is heated at reflux for 
forty hours. After working up as in Example 
I, a viscous oil, 10 - (61 

- dimethylamino­
hexyl) - 2 - triftuoromethyl - phenothiazine, 
is obtained by vacuum distillation. 

SS ExAMPLB XI • 
A suspension of 19.1 g. of 2 - trifiuoro­

methylphenothiazine, 1.6 g. of lithium hydride 
and 19 g. of 2 - chloro - 1 - morpholinyl­

. ethane in 200 ml. of dry benzene is heated 
60 at re.flux for three hours after standing at·room 

temperature in an inert atmosphere oveniight. . 
The reaction mixture is carefully diluted with 
100 ml. of water. After extracting into acid 
solution, neutralizing with sodium hydroxide 

65 ~tion and extracting into benzene, the oily 

base, 10 - (21 - N - morpholinylethyl) - 2 - tri­
ftuoromethyl - phenothiazine, is obtained by 
evaporation in vacuo of the solvent. 

Five grams of the ba~e is reacted with 1.3 
g. of maleic acid in ethyl acetate to give 10- 70 
(l1 - N - morpholinylethyl) - 2 - trifiuoro­
methylphenothiazine as the acid maleate salt. 

ExAMPLE XII 
A suspension of 3.3 g. of 8-bromo-2-tri­

fluoromethylphenothiazine (prepared by thio- 75 
nation of 3 - bromo - 3 1 

- trifiuoromethyldi­
phenylamine ), 0.6 g. of potassium amide and 
2-chloro-1-dimethylaminopropane in 50 ml. 
of xylene is heated at reflux for eight hours. 
The mixture is washed with water and ex- 80 
tracted with two 50 ml. portions of dilute 
hydrochloric acid. The acid extracts are neu­
tralized . with ammonium hydroxide. After 
benzene extraction, the crude base residue is 
weighed. A solution of 2.1 g. of residual crude 85 
base in 10 ml. of ethyl acetate is reacted 
with 0.44 g. of bismethylenesalicylic acid. 
Concentration and cooling separates the crude 
8-bromo - 10 - (dimethylaminoisopropyl)-2-
trifluoromethylphenothiazine bismethylene sali- 90 
cylate which is· purified by dissolving in di­
methylacetamide and precipitating with water. 

ExAMPLE XIII 
Tweniy grams of 2,8 - bistriftuoromethyl­

phenothiazine (prepared by the Smiles re- 95 
arrangement of 2 - formamido - 4 - trifluoro­
methyl - V - nitro - S 1 

- trifiuoromethyldi­
phenyl sulphide) is alkylated following the pro­
cedure of Example I using sodamide as the 
acid-binding agent. Vacuum distillation gives 100 
2,8 - bistrifiuoromethyl - 10 - (31 

- dii:nethyl­
aminopropyl) - phenothiazine, b.p. 190 to 195° 
C. at 1 mm. 

ExAMPLE XIV 
A solution of 33 g. of 10 - (21 - chloro- 105 

ethyl) - 2 - trifluoromethylphenothiazine (pre­
pared by the reaction of ethylene oxide with 
2 - trifiuoromethylphenothiazine followed by 
subsequent treatment of the /3 - hydroxyethyl 
compound with thionyl chloride) and 25 g. of 110 
anhydrous piperazine in 200 ml. of isoamyl 
alcohol. is heated at reflux for twelve hours . 
The reaction mixture is then washed well with 
water. The organic layer is extracted with 
dilute hydrochloric acid. After neutralizing 115 
with ammonia and extracting with ethyl acet-
ate, drying and evaporating the acetate ex­
tracts gives 5 g. of the crude base, 10-(21-
piperazinylethyl) - 2 - trifiuoromethylpheno­
thiazine. After molecular distillation of the 120 
residue, the dimaleate is prepared in ethyl 
acetate solution following the procedure of 
Example VII . 

Ex.AMPLE XV 
Three grams of the base obtained in Ex- 125 

ample XIV is heated at reflux in aqueous 
methanol with one equivalent of ethyl p­
toluenesulphonate with sodium carbonate for 
ten hours. The strongly basic residue after 
evaporation is extracted with ether. The dried 13() 
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ether . extracts are combined and treated with 
gaseous hydrogen chloride to give crude 10.. 
(21 

- (411 
- ethyl - 111 

- piperazinyl) - ethyl]-
2 - trifluommethylphenothiazine dihydro-

5 chloride, m.p. 210-21s0 c. (dee.). 
The acid fumarate salt of this base is pre­

pared by combining 4.2 g. of the base with 2.6 
g. of fumaric acid in ethanol and adding ether 
to cloudiness. The mixture is then cooled in a 

10 dry ice - isopropanol bath to separate the de­
sired difumarate salt. 

ExAMPLE XVI 
Twenty-eight grams of 10 - (3 1 

- dimethyl­
aminopropyl) - 2 - trifluoromethylphenotbia-

15 zinc with 16.5 g. of 8 - chlorotheophylline 
in 300 ml of ethanol is heated at reflux for 
two hours. The solvent is allowed to evaporate 
on the steam bath to dcyness. The residue is 
the 8 - ddorotheophyllinate of 10 - (3 1 - di-

20 methylaminopropyl) - 2 - trifluoromethyl­
phenothiazine of indefinite melting point about 
90-95°C. , -~ 

ExAMPI.E XVII 
Sixteen grams of 10 - (21 - cyanoethyl)-

25 2 - trifluoromethylphenothiazine (prepared by 
__ .reacting 2 - triftuoromethylphenothiazine with 

acrylonitrile under alkaline conditions) is sus­
pended in 500 ml. of dry ethyl ether. A solu­
tion of 8 g. of lithium aluminium hydride in 

30 2SO ml. of ether is slowly added. The reaction 
mixture is then heated at reflux with stirring 
for twelve hours. The complex is carefully 
destroyed by the addition of methanol. After 
filtration, the filtrate is evaporated in vacuo. 

35 The residue is extracted with several 50 ml. 
portions of 103: hydrochloric acid. The com­
bined acid extracts are neutralized with con­
centrated ammonium hydroxide solution. The 
separated base is taken into dry ether and 

40 treated with gaseous hydrogen chloride to give 
10 - (31 

- aminopropyl) - 2 - trifluoromethyl­
phenodtiazine hydrochloride. 

This base is also used to prepare further· 
terminal secondary and tertiary amino groups 

45 by alkyJation. 
A suspension of 32.S g. of 10 - (3 1-amino­

propyl) - 2 - trifluoromethylphenothiazine and 
14 g. of a-butylbromide in 100 ml. of ethanol 
iS heated at reflux for four hours. The reaction 

SO mixture is cooled and 15 g. of n-butylbromide, 
15 g. of sodium carbonate and 40 ml. of water 
are added. The suspension is then heated at 
reflux with stirring fm: forty hours. The alco­
hol is then evaporated. After dilution with 

SS water, the mganic base is extracted into ben­
zene. Tbe dried solvent is evaporated at the 
water pump to leave a thick, oily residue which 
is molecularly distilled to purify 10 - (3 1 

- di­
butylaminopropyl) - 2 - trifluoromethylpheno-

60 thiazine. 
ElwlPLE XVIII 

. A mixture of 10 g. of 10 - (21 
- piperazinyl­

ethyl) - 2 - triflumomethylphenothiazine (pre­
pared as in Example XIV) in 50 ml. of 85:% 

6S ~rmic add solution is warmed to S0°C. and 

IS ml. of 37% formalin solution is add~d over 
a IS minute period. The· reaction mixture js 
held at 50 to 60°C. until the evolution of car-
bon monoxide ceases. The mixture is neu­
tralized with dilute sodium hydroxide solution 70 
to give an insoluble oil. This base is extracted 
into benzene and vacuum distilled to give 10-
'(V - (411 

- methyl - 111 
- piperazinyl)-ethyl]-

2 - trifluoroolethylphenothiazine as a clear 
oil, b.p. 20S to 210°C. at 0.5 mm. 75 

'ExAMPLE XIX 
A suspension of 27 g. of 2 - trifluoroinethyl­

phenotbiazine and 4.3 g. of sodamide in 100 
ml. of xylenC" is heated at reflux for thirty 
minutes with efficient stirring. A solution of 80 
17 g. of 1 - dimethyiamino - 2,2 - dimethyl-
3 - bromopropane in 100 ml. of xylene is 
slowly added to the stirred reaction mixture 
over one hour. The mixture is then allowed 
to reflux with stirring for ten hours. The de- 85 
sired 10 - (21,21 

- dimethyl - 31 
- dimethyl­

aminopropyl) - 2 - triftuoromethylphenothia­
zine, b.p. 160 to 165°C. at 1.5 mm. is isolated 
following the procedure of Example I. 

'ExAMPLE XX 90 
A suspension of 13.4 g. of 2 - trifluoro­

methylphenothiazine and 2.7 g. of sodamide 
in ISO ml. of xylene is heated at reflux for 
thirty minutes. A solution of 7 g. of 1-chloro-
3 - qimethylamino - 2 - methylpropane (pre- 95 
pared by reverse addition of hydrogen bro­
mide to methallyl chloride and selective reac-
tion of the resulting 1 - bromo - 3 - chloro-
2 - methylpropane with dimethylamine) in 50 
ml. of xylene is added slowly to the reaction 100 
mixture while stirring and heating. After a 
reaction period of ten hours, the desired base, 
10 - (31 

- dimethylamino - Z1 - methylpropyl)-
2 - trifluoromethylphenothiazine is isolated in 
crude form as in Example I. The crude base 105 
(16 g.) is taken up in ethyl acetate and reacted 
with gaseous hydrogen chloride to give the 
hydrochloride salt. 

ExAMPLE XXI 
A suspension of 28.1 g. of 7 - methyl - 2- 110 

trifluoromethylphenothiazine (prepared by the 
Bemthsen thionation of 41 

- methyl - 3 - tri­
fluoromethyldiphenylamine) and 0.85 g. of 
lithium hydride in 100 ml. of xylene is heated 
at reflux for one hour when a solution of 12. 5 115 
g. of 3 - cbloro - 1 - dimethylaminopr-0pane 
in 50 ml. of xylene is added dropwise over a 
period of one hour with stirring and heating. 
After a reflux period of ten hours, the reac-
tion mixture is cooled and washed with 100 120 
ml. of water carefully. The organic layer is 
extracted with several portions of dilute hydro• 
chloric acid. After neutralization of the acid· 
extracts with dilute sodium hydroxide, the ba!IC 
is extracted into benzene and purified· _by 12S 
molecular distillation to give a viscous oil, 1-0..-
(31 - dim.ethylaminopropyl) - 7 - methyl - 2-
trifluoromethJlphenothiazine. 

'ExAMPLE XXII . 
2 - Tri1luoromethylphenothiazine (13.4 g;) 130 
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. ·• "" JS alkylated with 8.S g. of 3 - chloro-1-~ 

v"ci_ · linylpropane using 2 g. of sodamide as an 
acid-binding reagent in xylene following the 
·procedure of Example I to give a viscous oil, 

S 10 - (31 
- N - morpholinylpropyl) - 2 - tri-

11uoromethyJphenothiazine, b.p. 210 to 215° 
C. at 1.5 mm. 

ExAMPLE XXIII 
A suspension of 26.7 g. of 2 - trifluoro-

10 methylphenothiazine an:d 4 g. of sodamide in 
150 mL of xylene is heated at rcllux in xylene 
with 13.7 g. of 4 - bromo - 1 - dimethyl­
aminobutane with stirring for thirty hours. 
Upon worting up the reaction mixture follow-

15 ing the procedure of Example XXI, 10 - (41
-

dimethylaminobutyl) - 2 - triliuorom.ethyl­
phenothiazine, b.p. 183-187°C. at 0.5 mm., 
is obtained. 

20 
EXAMPLE XXIV 

A suspension of ~.4.3 g. of 8 - fluoro - 2-
trifluommcthylphenothiazine (prepared by 
thiooation of 3 - fiuoro-3 1-tri11uoromethyl­
dipbmylamine) and 2 g. of sodamide in 100 
mL of xylene is heated at reflux with stirring 

25 for one hour when a solution of 6.5 g. of 3-
chloro - 1 - dimethylaminopropane in 50 ml. 
of xylene is added dropwise, The reflux period 
is continued for ten hours. Upon working up 
the reaction mixture as in Example V, 10.5 

30 g. of aude base is obtained. This base is 
taken up in 2SO ml. of ethyl acetate and 
reacted with 6.7 g. of pamoic acid to give the 
crude 8 - 11uoro - 10 - (3 1 

- dimethylamino­
propyl) - 2 - trifiuoromethylphenothiazine 

35 pamoate. This insoluble salt is shaken with a 
mixture of xylene and saturated sodium car­
bonate solution to recover the purified 8-
fluoro-10-(31-dimethylaminopropyl) - 2 - tri­
fluorom.ethylphenothiazine (8.7 g.) after dry-

40 ing the xylene layers and distilling the organic 
volatiles in fJacuo. The crystalline citrate is 
then prepared by reacting S g. of the base 
with 2.6 g. of citric acid in ethyl acetate. 

45 
EXAMPLE XXV 

Three grams of 7 - chloro - 2 - triftuoro-
metbylphenothiazine (prepared by thionation 
of 4 1 

- chloro - 3 - trifluoromethyldiphenyl­
amine) is alkylated with 3 - chloro 7 1 - di­
methyfaminopropane following the procedure 

SO of Example XXIV. The crude, insoluble 7-
chloro-10-(31-dimethylaminopropyl) - 2 - tri­
#f,uoromethy.lphenothiazine pamoate is ob­
tained. from the reaction mixture. 

SS 
EXAMPLE XXVI 

A mixture of 18 g. of 10 - (3 1 
- chloro-

21 - methylpropyl) - 2 - trifluoromethylpheno­
thiazine (prepared by the condensation of 1-
bromo - 3 - chloro - 2 - metbylpropane with 
2 - trifluoromethylphenothiazine) and 25 g. of 

60 N - methylpiperazine in 100 mL of methanol 
is healed at rcllux for three days. The volatiles 
are removed in 'Oacuo on the steam bath. The 
iesidue is shaken with sodium hydroxide pel­
lets and washed with 100 mL portions of 

65 water, then extracted with beozene. The dried 

9 

organic extracts are evaporated at the water 
pump to give crude 10 - [Z1 - methyl - 31

"'. 

(411 - methyl - l11 
- piperazinyl) - propylJ-

2 - trifluoromethylphenothiazine which is puri-
fied by recrystallization of the dimaleate salt 70 
from ethanol/water. 

EXAMPLE XXVII 
. A suspension of 26.7 g. of 2 - trifluoro· 

methylphenothiazine and 8.0 g. of freshly pre­
pared sodamide in 200 ml. of xylene is heated 
at reflux with stirring while 27.5 g. of 3-
bromo - 1 - pyrrolidinylpropane hydrobro­
mide is added in small portions. The mixture 
is then heated with stirring at reflux for fifteen 
hours. The mixture is cooled and worked up 
as in Example I. Vacuum distillation gives 
a viscous oil, b.p. 175 to 180°C. at 0.7 mm., ( 

3
,_ 

10 - ..@' /N - pyrrolidinylpropyl) - 2 - tri­
fluoromethylphenothiazine. 

A solution of 3.8 g. of the oily base in 100 85 
mL of ethyl ether is reacted with 1 ml. of ,,.,.,_ 
glacial acetic acid. A fluffy white solid acetate /.~ · · ).,, 
salt separates upon reduction of volume and i ~'-":> · · ': 
cooling. \ 0 · · ,. / 

A solution of 3.8 g. of the base in ether ~.s;-" 
is reacted with hydrogen bromide gas to give 
the hydrobromide salt of 10 - (3 1 

- N...; p~ p'j"tt"Cl 
lidinylpropyl) - 2 - trifiuoromethylphenothia-
zine. This salt is then recrystallized from 
ethanol/ether. 

ExAMPLE XXVIII 
A suspension of 19.l g. of 4 - trifiuoro­

methylphenothiazine (prepared by the Bemth-

9S 

sen thionation of 3 - trifluoromethyldiphenyl­
amine) and 3.8 g. of sodamide in 150 ml. of 100 
benzene is heated at reflux with stirring. A 
solution of 18 g. of 3 - chloro - 1 - dimethyl­
aminopropane in 50 ml. of benzene is added. 
The reflux period is continued for sixteen 
hours. The cooled mixture is washed well with 105 
water. The benzene layer is then extracted 
with 10% hydrochloric acid. Neutralization of 
the acid extracts with sodium hydroxide solu-
tion gives an oily base which is purified by 
benzene extraction and vacuum distillation. A 110 
clear oil, 10 - (31 - dimethylaminopropyl)-4-
trifluoromethylphenothiazine is fractionated at 
205 to 212°C. at 1.4 mm. 

ExAMPLE XXIX 
Fifteen grams of 6 - chloro - 2 - trifluoro- 115 

methylphenothiazine (prepared by the Smiles 
rearrangement of 2 - chloro - 6 - form.amido- • 
21 

- nitro - S 1 
- trifluoromethyldiphenylsul­

phide) is reacted with 6.9 g. of 3 - chlora-
l - dimethylaminopropane in the presence of 120 
3 g. of sodamide in xylene. After working up 
the reaction mixture as in Example I, a vis-
cous oil, 6 - chloro - 10 - (3 1 

- dimethyl­
aminopropyl) - 2 - trifluoromethylphenothia-
zine, is obtained by vacuum distillation, b.p. US 
209 to 216°C. at 0.3 mm. 

This oily base, 3.9 g., is reacted with 1.2 
g. of maleic acid in 40 ml. of ethyl acetate. 
C.OOcentration and cooling gives a good yield 
of crystalline maleate salt. 130 
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Ex!.MPLE X:XX 
A suspension of 26.8 g. of 2 - ttifluoro­

methylphenothiazine, 4.0 g. of sodamide and 
18 g. of 3 - cbJoro - 1 - (N - thiomorpho-

5 linyl) - propane in 150 ml. of xylene is heated 
at n:flux for twelve hours. The oily base, 10-
{31 ~ (N - thiomorpholinyl) - propyl] - 2 -
trifluoromethylphenothiazine is isolated follow­
·mg the procedure of Example I, b.p. 225 to 

10 236°C. at 1.0 to 1.5 mm. 
Eu!.n>LE XXXI 

A suspension of 10 g. of 8 - butyl - 2 - tri­
.ftuoromethylpheuothiazinc - S - oxide (pre­
pared by thiouation Of 3 I - butyl - 3 - tri-

15 fluoromethyldipbl::nylamine and subsequent 
m:idation of the resulting 8 - butyl - 2 - tri­
.ftooromethylpftc:nnrhiazine), L6 g. of sodamide 
and 7 g. of 1 - {31 

- chlompropyl)-4-methyl­
piper.azine in 75 ml of xylme is healed for 

20 thirty hours. The cooled m:acrion. mimlre is 
dihm:d with 200 ml of water and acidified 
with dilute bydrochloric acid. After washing 
with several poltiom of chforofurm, the pro-

. duct is separated by neutraliziog the aqueous 
2S . layer with sodium carbonan: soluliou. The 

base is extracted into ethyl aa:me. Concen­
tration and addition of isooctme to the dried 
·ethyl acetate solution separates the aude solid 
~ 8-butyl-10-[31 

- (411 
- mc:thyl - 111 

-

30 piperazinyl) - propyl] - 2 - uiftuorometh}i­
phcnothiazine - S - oxide. 

EsAMPLE XXXII 
4 - Trifluo1omcdaylphenodriariRe (9.6 g.) is 

aJkylated with 10 g. of 3 - cbloro - 1 - di-
3S ethylaminopropanc and 1.9 g. of sodamide in 

100 ml. of xyleue following the procedure of 
~le I. A dear, oily liquid, 10 - (3' - di­
ethjlaminopropyl) - 4 - trifluoromethylpheno­
thiazjne, is isolan:d by vacuum distillatio~ 

40 b.p. 215 to 222°C. at 1.5 mm. 
EDMPLE XXXlll 

A solution of 32.5 g. of 10 - (31 
- amino­

propyl) - 2 - trifluoromcd!ylphe:nothiazinc 
(pn:pared as in &ample XVII), 21 g. of · 

45 bmyf bis - (11 - cbloroethyl) - amine ia 300 mL 
of hatanol is hcaml at reflux fi:lr eight .hours. 

_ Tlibaty)amine (40 ml.) is acli:d to the mix­
tme and the xdlm: period is esreoded for 
eight hours. The '90hmtc of the n:aaion mix-

50 . tme is reduced oo the steam bath at the water 
pump. After dilution of the nSdue with water, 
the base is eX1'rllCtot into cbloroform. The 
dried cblorofonn c:snaas an: concmttatc:d. 
The basic residue is fraCli:mUy diihlkd to 

SS give an oily base, 10 - (3 1 
- (411 

- butyl-P'­
pip:razinyl) - pmpyl] - 2 - ttiluoromethyl­
phC:no«hiazine., b.p. 202 to 207DC. at O.OS mm. . 

. E:uliPl.E XXXIV 
--1160u-~=~ion of S.6 g. of 6 - mcdr:yl - 2 -

·---tiifhlatomethylpbmorlriarirte (papaccd by the 
Smiles rearrangmimt of 2 -~ -- 6 -

.... f•• 11samido - 21 
- Ditto - s• - tri.ftuoromethyl­

· cliphm.ylsulphide), 3 g. of 3 -cYoro - 1 - di­
. '. 6S . ~jlamiaopropanc and 0.8 g. of sodamidc m 

. .. ··7.~...:.::.:_ -···· ..... 
- -- -- -------- .. -· 

2S ml. of xylene is heated at reflux with stir-
ring for fifteen hours. The crude pamoate salt 
of 10 - (3 1 

- diethylam.inopropyl)-6-methyl-2-
triftuoromethylphenothiazine, characterized by 
infrared spectra, is isolated following the pro- 70 
cedure of Example V. 

Ex.\MPLE XXXV 
A mixture of 26.8 g. of 2 - trifluoromethyl­

phenothiazine and 4.0 g. of sodamide in 200 
ml. of xylene is heated at reflux with stirring 7-S 
while a solution of 17.6 g. of l-chloro-2-
(pyrrolidinylmethyl) - butane (prepared by a 
Mannich reaction on butyraldehyde, reduc-
tion of the resulting Mannich base and finally 
halogenation of the aminoakohol) in 100 ml. 80 
of xylene is added dropwise over a pei.od of 
ten hours. The reaction mixture is then heated 
at rdlux for another two hours and worked up 
as in Example I to yield a very viscous oil 
which solidifies to a semi-solid after prolonged BS 
standing; 10 - (2' - pyrrolidinylmethylbutyl)-
2-trifiuoromethylphenothiazine. 

ExAMPLE XXXVI 
Twenty-seven grams of 2 - tritluoromethyl­

phenothiazine is alkylated with 17.8 g. of 3- 90 
chloro - 1 - hexahydroazcpinylpropane [pre­
pared by condensation of 3-bromo-1-chlori>­
propane and hexahydroazepine (hexamethy­
Ieneimine)] and 4.3 g. of sodamide in 200 ml. 
of xylene following the procedure of Example 9S 
I. Distillation of the crude base isolated from 
the reaction mixture gives a very viscous oil, 
10 - (3 1 

- hexabydroazepinylpropyl) - 2 - tri­
fluoromethylphenothiazine, as the fraction with 
a boiling point of 198 to 200°C. at 0.5 mm. 100 

WHAT WE CLAIM. IS: -
1. Chemical compounds of the class con­

sisting of a free base and its non-toxic salts, 
the free base having the formula : 

6 4 

Rirlr~fi\ 
u~u 

9 I 1 1Z 
A-N,... l 

'IZz 

in which Z is -S- or -SO-; Y is tti­
!luoromethyl; R is hydrogen, halogen, tri­
fluoromethyl, lower alkyl or lower alkoxyl; A 
is a divalent aliphatic hydrocarbon chain con­
taining 2 to 6 carbon atoms; R 1 and R2 are 
hydrogen, or lower alkyl or, when taken to­
gether with the nitrogen to which they are 
a!la.Ched, form a five- to seven-membered 
heterocyclic ring. 

2. Compounds in accordance with claim 1 
dmacterized in that Z is S; Y is trifiuoro­
metbyl in the 2 position; R is hydrogen, halo­
gen, trifiuoromethyl, lower alkyl, or lower 
alkoxyl in the 6 or 8 position; A is a divalent 
straight or branched aliphatic hydrocarbon 
c:bain containing 2 to S carbon atoms; R1 and 
Rz represent either hydrogen, lower alkyl or 
divalent groups which together with the nitro-

105 

110 

115 

120 

.. ., -
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&AMPLE XXX 2S ml. of xylene is heated at reflux with stir-
A suspension of 26.8 g. of 2 - .ttiftuoro- ring for fifteen hours. The crude pamoate salt 

methylphenothiazine, 4.0 g. of sodamide and of 10 - {3 1 
- diethylaminopropyl)-6-methyl-2-

18 g. of 3 - dJ1om - 1 - (N - thlomorpho- trilluoromethylphenothiazine, characterized by 
70 ' linyl) - propane in 150 ml of :xylene is heated infrared spectra, is isolated following the pro-

at tdlwt for twelve hours. The oily base, 10- cedure of Example V. 
[31 

.;. (N - thiomm:pholinyl) - propyl) - 2 - ExAMPLE XXXV 
uiftuoromethylpbmothiazinc is isolated follow- A mixture of 26.8 g. of 2 - trifiuoromethyl-
"iDg the procedure of Example I~ b.p. 225 to phenothiazine and 4.0 g. of sodamide in 200 

75 10 236°C. at 1.0 U> 1.5 IDllL ml of xylene is heated at reflux with stirring 
EDMPLE XXXI while a solution of 17.6 g. of l-chloro-2-

A suspension of 10 g. of 8 - ~l - 2 - tri- (pyrrolidinylmethyl) - butane (prepared by a 
fluoromethylpbmotbiazine - S - oxide (pre- Mannicb reaction on butyraldehyde, reduc-
paml by thionation of 3 1 

- butyl - 3 - tri- tion of the resulting Mannich base and finally 
15 luoromethyldiphcnylamine ud subsequmt haJogenation of the aminoalcohol) in 100 ml. 80 

oxidation of the :n:sulting 8 - butyl - 2 - tri- of xylene is added dropwise over a per.:od of 
Jluoromethylphmodaiazine), L6 g. of sodamide ten hours. The reaction mixture is then heated 
aod 7 g. of 1 - (31 

- chlompmpyl)-4-mcthyl- at reflux for another two hours and worked up 
piperazine in 7S ml. of xyJmc is heated for as in Example I to yield a very viscous oil 

20 tbiny hours. The cooled n:aaion mixture is which solidifies to a semi-solid after prolonged as 
diluted with 200 ml of wara aad acidified standing; 10 - (21 - pyrrolidinylmethylbutyl}-
with dilute hydrochloric acid. After washing 2-trifiuoromethylphenothiazine. 
with several ponioas of chlomfmm, t:be pro- EXAMPLE XXXVI 
duct is separated by neutrafirzing the aqueous Twenty-se\•en grams of 2 - trifiuoromethyl-

2S layer with sodium carbonate soilution. "The phcnothiazine is alkylated with 17.8 g. of 3- 90 
base is extracted into ethyl acam:. Concen- chloro - 1 - hexahydroazcpinylpropane {pre-
tration and addition of isooctme :co the dried pared by condensation of 3-bromo-1-chloro-
ethyl acetate solulion separates the aude solid propane and hexahydroazepine (hexamethy-
~ 8-butyl-10-(31 

- (411 
- methyl - 111 - leneimine)J and 4.3 g. of sodamide in 200 ml. 

30 piperazinyl) - propyl 1 - 2 - ttiftuoromethyl- of xylene following the procedure of Example 95 
phmothiazine - S - oxide. I. Distillation of the crude base isolated from 

EDMPf..£ XXXll the reaction mixture gives a very viscous oil, 
4 - Triftuoromi:dtylphenorhiariue (9.6 g.) is 10 - (3 1 - hexahydroazepinylpropyl) - 2 - tri-

aJkylated with 10 g. of 3 - chloro - 1 - di- .ftuoromethylphenothiazine, as the fraction w-ith 
3S ethylaminopropaoe and 1.9 g. of sodamide in a boiling point of 198 to 200°C. at 0.5 mm. 100 

100 ml. of xy.lcae following the procedure of WHAT WE CLAIM IS: -
~le I. A dear, oily liquid, 10 - (3 1 

- di- 1. Chemical compounds of the class con-
edijlaminopropyl) - 4 - uilluoromethylpheno- sisting of a free base and its non-toxic salts, 
thiazine, is iso1ared by vacuum distillation, the free base having the formula: 

40 b.p. 21S to 222°C. at 1.5 mm. 
E°DllPLE XXXIll 

n~a A solution of 32.S g. of 10 - (3x - amino-
propyl) - 2 - triBuoromdhy1phenothiazinc It ~I zv 

185 (prepared as in Example XVII), 21 g. of 9 I 1 e 
4S butyl bis - (/J - chloroethyl) - amine in 300 mL A-N...- l 

of buraool is hcm:d at reflux: for eight hours. 'llz 
Tributylamine (40 ml.) is added to the mix-
ture and the rdlm: period is ertmded for in which Z is -S- or -SO-; Y is tri-
eight hours. The 'VOiume of the reaction mi."C:- fluoromethyl; R is hydrogen, halogen, tri-

50 ture is reduced on dte steam bath at the water fluoromethyl, lower alkyl or lower alkoxyl; A 
pump. After dilution of the RSidue wirh water, is a divalent aliphatic hydrocarbon chain con-
the base is emacted inlD chloroform. The taining 2 to 6 carbon atoms; R, and R2 are 110 dried chloroform esttacts are amcenttated. hydrogen, or lower alkyl or, when taken to-
The basic residue is fracbomlly diitilled to gether with the nitrogen to which they are 

S5 give an oily base, 10 - [31 
- (411 

- butyJ-111- a!laehed, form a five- to seven-membered 
pipeazinyl) - pmpyl) - 2 - tmluoromethyJ- betetocyclic ring. 
plrenothiazine, 'b..p. 202 to 2Q70C. at O.OS 2. Compounds in accordance with claim 1 115 mm. characterized in that z is s; y is uifiuoro-

-EDlm.E XXDV methyl in the 2 position; R is hydrogen, halo-
-_ 60 . - A suspension of S.6 ,g. of 6 - mcdtyl - 2 - gen, triftuoromethyl, lower alkyl, or lower 

triftuoromethylpbmothiazine (pttparcd by the alkoxyl in the 6 or 8 position; A is a divalent 
Smiles rearranganmt of 2 - medJyl -- 6 - straight or branched aliphatic hydrocarbon 120 
foimamido - 21 

- nilro - 5 1 
- ttiftuoromcthyl- chain containing 2 to 5 carbon atoms; R 1 and 

· dip&enylsulphide), 3 g. -Of 3 - dlbo - 1 - di- R: represent either hydrogen, lower alkyl or 
6S ethJlaminopropaae and 0.8 g. of sod•mide in divalent groups which together with the nitro-
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gen to which they are attached form a five­
or six-membered heterocyclic ring. 

3. Chemical compounds in accordance with 
claim 1, in which the free base has the for­
mula: 

S. 8 - Chloro - 10 - (3 1 
- dimethylamino-

propyl) - 2 - triftuoromethylphenothiazine. 15 
6. 10 - [3 1 

- (411 
- Methyl - 111 

- pipera­
zinyl) - propyl] - 2 - triftuoromethylpheno­
thiazine. 

7. 10 - (31 
- Aminopropyl) - 2 - trifiuoro-

methylphenothiazine. 20 
8. 10 - (31 

- Dimethylamino - 21 - methyl­
propyl) - 2 - triftuoromethylphenothiazine. 

9. 10 - (21 - Methyl - 31 
- (411 

- methyl -
111 - piperazinyl) - propyl] - 2 - . trifluoro-
methylphenothiazine. ~5 

10. 10 - (3 1 
- N - Pyrrolidinylpropyl) - 2 -

trifluoromethylphenothiazine. 

in which R1 and Rz are lower alkyl or, when 
taken together with the nitrogen to which they 
are attached, form a five- or six-membered 

10 heterocyclic ring; and Ra is hydrogen, methyl 
orethyL 

11. The methods of making the compounds 
according to claim 1 substantially as herein­
before descnoed and illustrated in the fore- ao 
going examples. 
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4. 10 - (31 
- Dimethylaminopropyl) - 2 - tri-

8.uoromethylphenothiazine. 
London, W.C.2, 

Agents for the Applicants. •, \ (. \_,\ y 
Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier Press.-1959. \ · ·· \ 
Published by The Patent Office, 25, Southampton Buildings, London, W.C.2, from which :. · 

copies may be obtained. 


