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SYNTHESES IN THE PHENOTHIAZINE SERIES
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8- Aminophenothiazine is synthesized by hydrazinolysis of 3-phtha- As expected, 3-aminophenothiazine proved to be
limidophenothiazine, prepared by thionating 4-phthalimidodiphenyl- unstable, and it did not give altogether satisfactory
amine. The structure of the compound is confirmed by preparation analytical data. Hence the structure had to be con-
of derivatives, firmed. Treatment with chloroformic ester con-

verted it to ethyl phenothiazine-3-carbamate, methy-
lation of which with methyl iodide gave ethyl 10~
methylphenothiazine-3 -carbamate, identical with the
compound synthesized by reacting 10~-methyl-3 -
aminophenothiazine with chloroformic ester:
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The known methods of preparing 3-aminopheno-
thiazine [2-7] are not such as to make it possible to
obtain that compound pure, so that the literature lacks
satisfactory figures for its melting point, and further-
more it has not been characterized by derivatives.

We have been able to prepare 3-aminophenothia- | Furthermore, treatment of 3-phthalimidopheno-
zine by a basically new route, hydrazinolysis of 3— thiazine with methyl iodide converted it to 10-methyl-
phthalimidophenothiazine, prepared by thionation of 3-phthalimidophenothiazine, which was also prepared

-phthahm 1dod1phenylamme, the equatlons being: by treating 10-methyl-3-aminophenothiazine with

phthalic anhydride (II):
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4- Aminodiphenylamine (I), The K salt of tropeolin was prepared
as described in [8], and 76 g (about 0.2 mole) reduced with sodium

H
N 0\\ ‘s
-_— C m— hydrosulfite as described in [9-11], to give 21 g (57.4%) I, asa
©/ \©N/ j@ (1) white material which rapidly darkened, mp 67°~68°. The literature
i \¢
o

3

z—0
z—0

gives [11] mp 66°,
4~Phthalimidodiphenylamine (III), a) 5 g (0.0274 mole) I and
4.8 g (0.032 mole) I were carefully mixed together in a mortar, and

N 0\\ NH,NH,- H,0 the mixture heated for 4 hr in an oil-bath at 180°-190°, A dark-green
- /C powder obtained, insoluble in MeOH and EtOH, AcOH, ether, and
S v W benzene, slightly soluble in acetone, Yield 8.5 g (99%). It was re-

crystallized from dimethylformamide, when it formed yellow crys-

o7 tals mp 273°-274°. Found: C 76.03; 75.85; H 4.52; 4,52; N 8.83;

' H 8.71%. Calculated for CyuH,N,Op: C 76.42; H 4.49; N 8,91%.

—_— NN b) A mixture of 10 g (0.067 mole) TI, 12.3 g (0.067 mole) 4-
q m aminodiphenylamine, and 8.6 g fused NaOAc in 120 ml AcOH was
S v NH, refluxed for 2 hr, cooled, the precipitate filtered off, washed with

— water, then with EtOH, and dried. Yield of ITI, mp 272°-273°,
*For Part XVIII see [1] quantitative (21.2 g).



CHEMISTRY OF HETEROCYCLIC COMPOUNDS

3-phthalimidophenothiazine (IV), 12 g (0.038 mole) 11, 2.8 g
(0.0875 g-at) S powder, and 0.6 1 iodine in 40 ml o-dichlorobenzene
were refluxed together in a flask with a stirrer and reflux condenser,
in an oil-bath ar 200°~210°, for 2 hr. Repeated recrystallization,
from aqueous acetone, of the precipitate obtained on cooling, gave
4 g (30.8%) compound, mp 255°~257°. Yellow needles, soluble in
benzene, and acetone, less soluble in EtOH, Found: N 7.84; 7.97;
$9.36; 9.14. Calculated for CyyH,N,0,5: N 8,14; § 9.31.

3-Aminophenothiazine (V), 3.55 g (~0.01 mole) IV in 35 mldry
EtOH and 0.6 g (0,012 mole) hydrazine hydrate was held at 60°=70°
for 2 hr 30 min, after cooling the precipitate of phthaloylhydrazine
was filtered off, the ethanol completely distilled off from the fil-
trate, the dry residue extracted with ether, the ether extract fil-
tered, and the ether evaporated off completely. The dry residue
was recrystallized from toluene, the tarry part of the material being
first separated, Further recrystallization gave 0.9 g (42%) 3-amino-
phenothiazine as minute white needle-shaped crystals, aggregated
in clusters, Even when dry it darkened on standing for a few hours,
Mp 139°-141°, Found N 1245; 12.62; S 14.32; 14.34%. Calculated
for CppH,gN;S.: N 13,08; S 14.96%,

Ethyl phenothiazine-3-carbamate (VI). A 4-necked 250 ml
flask was fitted with a stirrer, reflux condenser, and two dropping
funnels, 0.9 g (0.0042 mole) V in 100 ml dry EtOH, was placed in
the flask, the temperature was held at 10°-14°, and 0.44 g (0,004
mole) chloroformic ester in 10 ml dry EtOH added in 10-15 min,
and simultaneously the same quantity of chloroformic ester, and a
solution of 0.5 g NaOAc in 6 ml water were dropped in, The products
were diluted with 80 ml water, and stirred for 1 hr at 10°-14°, The
precipitate of NaCl was filtered off, and the solvent vacuum-distilled
off, Three recrystallizations of the residue from aqueous acetone
(1:1) gave 0.75 g white material with a bluish reflex, mp 150°-151°,
yield 62.5%. Found: N 9,68; 9,71; S 11,41; 10,85%, Calculated for
CysHya NpO,8: N 9,78 8 11.20%,

Ethyl 10-methylphenothiazine- 3-carbamate (VII), 3) 0.6 g
(0.0021 mole) VI, 10 ml MeOH, and 5 ml Mel were heated together
in a 25 ml steel bomb in a boiling water-bath for 8 hr. After cooling,
the volatile materials were vacuum-distilled off, and the residue
recrystallized from dry EtOH, to give 0.5 g (80%) colorless material,
mp 133°-185°, Found: N 9,38; 9.30; $10.94; 10.8%%. Calculated for
CisHysN,0,S: N 9.33; $ 10.68%,

b) The method was similar to that used for VL. 1 g (0.0044 mole)
10-methyl- 3-aminophenothiazine and two lots of 0.5 g chloroformic
ester (1 g in all, or 0,009 mole) gave 0.8 ¢ (61.5%) substance mp

63

133°-185°, Found: C 63.75; 63,54; H 5.43; 5.30; S 10.50; 10.62%.
Calculated for CygHN,O,S: € 63.98; H 5.37; S 10.68%;

The compounds prepared in a and b above had mps 134°-135°.

10~-Methyl- 8-phthalimidophenothiazine (VIIiI), a) 0.5 g 1V and
3 ml Mel in 10 m! MeOH were charged into a small bomb which was
then heated in a boiling water-bath for 8 hr. The products were
worked up as described for VII, and 4 recrystallizations gave 0.2 g
VIII, mp 196°-198°, Found: N 7.66; 7.52; $ 9.25; 9.43%. Calculated
for CyHuN,0,8 N 7.82; S 8,95%.

by 2.3 g (0.01 mole) 10-methyl-3-aminophenothiazine and 1.5 g
(0.01 mole) 11 were heated together at 180°-190° for 4 hr, Recrys-
tallization from EtOH gave 2 g (58,3%) VIII, mp 204°-206°, Found:
N 7.74; 7.558; $9.29; 9.29%, Calculated for CpH4N,0,8: N 7.82;
S 8.95%. Equal amounts of the products of a and b had mixed mp
203°~206°,
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