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The oxidation of 10-acetylphenothiazine, 10-chloroacetylpheno-
thiazine and 10-dichloroacetylphenothiazine with lead tetraacetate
was attempted. The former two compounds were oxidized to the
corresponding oxides whereas the oxidation was unsuccessful in
the case of the last named compound.

Various oxidizing reagents have been used for the oxidation of the sulfide
sulfur in 10-substituted derivatives of phenothiazine. In phenothiazine deri-
vatives it can be oxidized to the sulfoxide or sulfone stage depending on the
nature of the oxidation reagent and on the reaction conditions. Thus the oxida-
tion to sulfoxide has been accomplished with the folowing reagents: potassium
permanganate’?, sodium nitrite in acetic acid®¢4, nitric acid (sp. g. 1.42 and 1.50)
in acetic acid®$, 30% hydrogen peroxide in ethanol*%79712, 30%/p hydrogen pero-
xide in methanol in the presence of oxalic acid!'?, m-cloroperbenzoic acid in
chloroform at <{109C® and alkylhydroperoxidesi3:14, For the oxidation to the
sulfone the following reagents have been used: potassium permanganate?, 30%o
hydrogen peroxide in glacial acetic acid 7814716 309y hydrogen peroxide in
hot absolute ethanol?, 30% hydrogen peroxide in dioxane?, hypochlorous acid!?,
and chromium trioxide'?.

In the present work, which represents a part of our investigation on the
oxidation of sulfur containing compounds, we report the oxidation of some
10-acylphenothiazines with lead tetraacetate.

The oxidation reaction was carried out in 99% acetic acid at room tem-
perature with constant shaking for 5 hrs. Equimolar quantities of 10-acylpheno-
thiazines and of lead tetraacetate were used.

Under such conditions the oxidation of 10-acetylphenothiazine, 10-chloro-
acetylphenothiazine and 10-dichloroacetylphenothiazine has been attempted. It
was found that 10-acetylphenothiazine and 10-chloroacetylphenothiazine were
oxidized to the corresponding sulfoxides, whereas 10-dichloroacetylphenothia-
zine was not affected under these conditions.

The formation of 10-acetylphenothiazine-5-oxide and 10-chloroacetylpheno-
thiazine-5-oxide in these oxidations was confirmed by elemental analysis as well
as by subsequent saponification to phenothiazine-5-oxide.

The presence of strong bands in the 1100—1000 cm™ region of the infrared
spectra of the reaction products also confirms that the oxidations here described
lead to sulfoxides. The above region is, in fact, identical with the region cha-
racteristic for alkyl and aryl sulfoxides!s and for phenothiazine sulfoxides?®.
The IR spectra showed no evidence for the presence of sulfones.
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To the contrary, the oxidation of 10-dichloroacetylphenothiazine, as men-
tioned above, could not be affected under the same reaction conditions. Both
the elemental analysis and the infrared spectra confirmed this and only the
starting material could be recovered from the reaction mixture.
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The foregoing discussion shows that the success of the oxidation of sulfur
in the phenothiazine derivatives is not only dependent on the oxidizing agent
* and the reaction conditions, but also on the nature of the N-substitutent. This
finding is in agreement with those of some other investigators®20.

Small quantities of a by-product were formed in the course of all the reac-
tions that were carried out. '

Further investigations on the application of lead tetraacetate as an oxidant
of phenothiazine derivatives and other sulfur-containing compounds is presently
under way and the results will be reported in due time.

EXPERIMENTAL

The IR spectra were run as Nujol mulls on a Perkin Elmer model 521 Infrared-
-spectrophotometer. Melting points are uncorrected.

10-Acetylphenothiazine-5-oxide

A suspension of 2.4 g. (0.01 mole) of 10-acetylphenothiazine® and 4.44 g. (0.01 mole)
of powdered lead tetraacetate in 60 ml. 99% acetic acid was shaken at room tempe-
rature for 2 hrs. A red colored solution was obtained and shaking was continued for
additional 3 hrs. Then a few drops of ethyleneglycol were added to the reaction
mixture to remove any traces of unreacted lead tetraacetate. The main part of acetic
acid was evaporated under reduced pressure and the residue was poured into water.
The separated precipitate was filtered off, washed with water and dried. The pink
colored precipitate was dissolved in benzene and the solution was extracted with
a dilute aqueous solution of sodium carbonate to remove the by-product. The
extraction was repeated until the sodium carbonate solution remained blue. The
benzene solution was then washed several times with water and dried over anhydrous
sodium sulfate. The benzene was removed by distillation and the solid residue
washed several times with small portions of absolute ethanol to remove the pink
colored products.

The first recrystallization from absolute ethanol gave pale pink crystals, m. p.
1720, The yield was 1,8 g. (70°%). The recrystallization was repeated three times to
yield colorless crystals of 10-acetylphenothiazine-5-oxides, m. p. 173°.

The IR spectrum showed a strong band around 1050 cm™ attributable to S =0
group.

Anal. C14H11NO,S (257.31) calc’d.: C 65.33% H 4.31% N 5.45%0
found: C 65.26° H 4.26° N 5.38%%
10-Chloroacetylphenothiazine-5-oxide

The oxidation of 10-chloroacetylphenothiazine was carried out in the same way
as described above. 10-Chloroacetylphenothiazine? (1.38 g., 0.005 mole) and 2.22 g.
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(0.005 mole) of lead tetraacetate suspended in 30 ml. 99%/p acetic acid gave 1.25 g.
(85.6°0) of the crude product. Five recrystallizations from acetic acid-ethanol-water
gave colorless crystals, m. p. 186° (188° dec.).

The IR spectrum showed a strong band around 1040 cm™.

Anal. C14H19CINO2S (291.77) calc’d.: C 57.64%0 H 3.45%0 N 4.80%0
found: C 57.36% H 3.29%0 N 5.11%

Hydrolysis of 10-Acetylphenothiazine-5-oxide

To a solution of 1.0 g. (0.0039 mole) of 10-acetylphenothiazine-5-oxide in 20 ml.
ethanol, 2 ml. of 10°% sodium hydroxide were added. After 10 minutes of refluxing
a brown solution was obtained. After cooling, crystalline platelets separated and
were filtered off. Recrystallization from ethanol gave 0.6 g. (72°) of phenothiazine-5-
-oxide m. p. 258° dec.

The m.p. of the product mixed with an authentic sample of phenothiazine-5-
-oxide showed no depression. The IR spectrum showed a strong band at around
1065 cm™,

Anal. C12HgNOS (215.87) calc’d.: C 66.96°/0 H 4.21%0 N 6.05%0
found: C 66.84% H 4.34%0 N 5.83%0

10-chloroacetylphenothiazine-5-oxide was hydrclyzed as described above to give
phenothiazine-5-oxide.

Acknowledgment. The author is grateful to Mr. B. Soptrajanov for running and
interpreting the IR spectra.
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U3BOJ
Oxcupganuja Ha 10-ammideHOTHA3VMHCKM AEPHUBATH CO OJI0OBEH TETPAALETaAT
B. ZI. IIodoaewos

YTBpAEeHO € AeKa Ipm okcupamyja Ha l0-ameruadeHormasmu u 10-xXJjopaieTni-
deHOTMA3MH CO 0JIOBEH TeTpauerar Bo 99%y olleTHa KyuceamHa M IIpy COOHA TeMmmepa-
Typa ce no0muBaaT COOTBETHM CYJICOKCUI.

Hacnoporu Toa, mpm orcmpauuja Ha 10-pamxiopaneTmidpeHOTMa3MH, IIPU VCTUTE
YCJIOBM, He MOzKelle Ja ce no0ue COOTBETHMOT CYJIDOKCII.

Bp3 ocHoBa Ha Jo0MeHMTE pe3yJTaTy, YTBPAEHO € AeKa OKCupammjaTa Ha Ccyl-
dypoT Bo (heHOTMA3MHCKNUTE AEePUBATHU 3aBVICH M Of NPMUpojaTa Ha 10-CYICTMTYEHTOT.

XEMUCKNU MHCTUTYT
IIPUPOOTHO-MATEMATUYKIM PAKYJITET IIpumeHno Ha 27. maj 1968.
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