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6-Alkylthio- and 6-phenylthio-5H-benzo[alphenoxazin-5-ones have been synthesized by the photochemical
reaction of 5H-benzofa]phenoxazin-5-one with alkylthiols and thiophenol.
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Although benzophenoxazinones are known to possess SCHEME I
pharmacological activities (1-3), few synthetic methods are
available for their preparation (4-7). Reactions of benzo-
phenoxazinone with some nucleophiles (8-12) have been

studied and 9-arylthio-SH-benzo[e]phenoxazin-5-ones were N i& hv

prepared in 26-36% yields by the reaction of 5H-benzo- (Io o * ReH e
[elphenoxazin-5-one (1) with substituted thiophenols in . .

refluxing acidic ethanol solution according to the pro- N\j&
cedure of Afanas'eva, et al. (11). However, photochemical —> (Io 0
reaction of benzophenoxazinones have not yet received . st ==

attention. It seemed that it would be interesting to i cr  CH3COOK
investigate what type of reaction occurs between @OH * mu

5H-benzo[a]phenoxazin-5-one and thiophenol on irradia- ¢

tion. We report here the photochemical reactions of ! sed
5H-benzo[alphenoxazin-5-one (1) with alkylthiols (2a-e)
and thiophenol (2f).
Upon irradiation of a benzene solution of 5H-benzo[a)- i R= Colls i R o= (emsC
b: R = C3Hy e: R = CyHg
c: R = (CH3),CH £:°R = CgHg

Table 1

6-Alkylthio- and 6-Phenylthio-5H-benzo[a]phenoxazin-5-one (3a-f)

&

Compound R Procedure M.p,, °C Molecular Elemental Analysis
No. Yield, % Formula Analysis Caled. (Found)
C H N
3a C.H; A, 44 (a) 150-151 C,H,sNO,S 70.36 4.23 4.56
B, 33 (b) (307.4) (70.59) 4.27) (4.34)
3b CH, A, 31 (a) 138-139 C,,H,;NO,S 71.03 4.67 4.36
B, 25 (b) (321.4) (70.69) (4.78) (4.19)
3c (CH,).CH A, 24 (a) 165-166 C,H;NO,S 71.03 4.67 4.36
B, 30 (b) (321.4) (70.98) (4.69) 4.21)
3d CH, A, 35 (a) 84-85 C;H,,NO,S 71.64 5.07 4.18
B, 24 (b) (335.4) (71.85) (5.06) (4.00)
3e (CH,),C A, 32 (a) 181-182 C,H,,NO,S 71.64 5.07 4.18
(335.4) (71.82) (4.99) (3.94)
3f CH; A, 40 (a) 161-162 C,,H,,NO,S 74.36 3.66 3.94
(335.4) (74.51) (3.53) (3.64)

(a) Yield of product based on SH-benzo[a]phenoxazin-5-one consumed. (b) Yield of isolated product.
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Table 2

Spectroscopic Data of 6-Alkylthio- and 6-Phenylthio-5SH-benzo[a]phenoxazin-5-one (3a-f)

Compound Mass Infrared Spectrum
cm™

3a 307 (M) 2990, 2870, 1632 (C=0),
1595, 1540, 1292, 765

3b 321 (M) 2980, 2880, 1636 (C=0),
1600, 1555, 1300, 790

3c 321 (MY 2980, 2870, 1635 (C=0),
1598, 1550, 1298, 774

3d 335 (M") 2970, 2875, 1637 (C=0),
1600, 1555, 1299, 774

3e 335 (MY 2975, 2870, 1645 (C=0),
1602, 1545, 1302, 782

3f 335 MY 1630 (C=0), 1598, 1542,

1298, 750

phenoxazin-5-one (1) and alkylthiols (2a-e) in a Pyrex
vessel using 100 Watt high pressure mercury lamp, 6-alkyl-
thio-SH-benzo[a]phenoxazin-5-ones (3a-e) were obtained
in 24-44% yields. When thiophenol (2f) was used in place
of alkylthiols (2a-e), 6-phenylthio-5H-benzo[a]phenoxazin-
5-one (3f) was obtained under the same conditions in 40%
yield.

The structures of the photoproducts (3a-f) were fully
supported by microanalytical results and spectral data. In
particular, the nmr spectrum (deuteriochloroform) of 1
exhibited a characteristic singlet at 6.30 ppm due to the
olefinic proton, but those of the protoproducts (3a-f) of 1
with 2a-e and 2f did not show a characteristic singlet at
6.30 ppm. Furthermore, the photoproducts (3a-d) were
identified by direct comparison with a sample prepared by
an alternate route. This route involves the condensation of
2-aminophenol (4) with an appropriate 2-alkylthio-3-
chloro-1,4-naphthoquinones (5a-d) to furnish the cor-
responding 6-substituted-5H-benzo[a]phenoxazin-5-ones
(3a-d) in an alcoholic medium in the presence of
anhydrous potassium acetate.

The present report offers a facile method for the photo-
chemical synthesis of 6-alkylthio- and 6-arylthio-SH-benzo-
[alphenoxazin-5-ones from readily available starting
material. The detailed mechanism is not clear at present
and further studies are now in progress.

EXPERIMENTAL

Melting points were determined on a Yanagimoto micromelting

'H Nmr Spectrum (deuteriochloroform)
ppm

1.10-1.44 (1, 3H), 3.00-3.32 (q, 2H),
7.23-7.88 (m, 6H, arom), 8.14-8.35

(m, 1H, arom), 8.49-8.73 (m, 1H, arom)
0.80-1.20 (t, 3H), 1.27-1.86 (m, 2H),
2.91-3.23 (t, 2H), 7.22-7.87 (m, 6H, arom),
8.12-8.33 (m, 1H, arom), 8.49-8.70

(m, 1H, arom)

1.18-1.42 (d, 6H), 3.62-4.32 (m, 1H),
7.23-791 (m, 6H, arom), 8.12-8.39

(m, 1H, arom), 8.53-8.76 (m, 1H, arom),
0.70-1.02 (t, 3H), 1.06-1.83 (m, 4H),
2.90-3.22 (t, 2H), 7.20-7.84 (m, 6H, arom),
8.04-8.33 (m, 1H, arom), 8.47-8.69

(m, 1H, arom)

1.38 (s, 9H), 7.25-7.90 (m, 6H, arom),
8.19-8.39 (m, 1H, arom), 8.53-8.73

(m, 1H, arom)

6.85-7.78 (m, 11H, arom), 8.09-8.35

(m, 1H, arom), 8.42-8.68 (m, 1H, arom)

apparatus and are uncorrected. The infrared spectra were recorded on a
Jasco DS 701G spectrometer. Absorption frequencies are quoted in
reciprocal centimeters. Nuclear magnetic resonance spectra were deter-
mined on a Hitachi R-20B spectrometer using tetramethylsilane as an in-
ternal reference. Chemical shifts are quoted in parts per million (s =
singlet, d = doublet, t = triplet, ¢ = quartet, m = multiplet). Mass
spectra were determined on a Hitachi M-52 spectrometer.

General Procedure A for the Preparation of 6-Alkylthio- and 6-Arylthio-
5H-benzo[alphenoxazin-5-ones (3a-f).

5H-Benzo[alphenoxazin-5-one (1) (0.15 g., 0.6 mmole) and an alkyl-
thiol (or a thiophenol) (3 mmole) were dissolved in benzene (100 ml.). The
solution was irradiated in a Pyrex glass tube for 20 hours from outside by
means of 100 Watt high-pressure mercury arc lamp in a nitrogen
atmosphere through a 7 cm-thick layer of cold water (0-5°) and then
bubbled with air for several minutes. After the removal of the solvent
under reduced pressure, the residue was chromatographed on a silica gel
column (benzene as eluent). The photoproducts (3) thus obtained were
further purified by recrystallization from ethanol.

General Procedure B for the Preparation of 6-Alkylthio-5H-benzo[a}-
phenoxazin-5-ones (3a-d).

6-Alkylthio-5H-benzo[a]phenoxazin-5-ones (3a-d) were synthesized
using a slight modification of the procedure described by Agarwal, et al.
(13). In a three-neck flask fitted with stirrer, condenser, and dropping
funnel, a solution of 2-aminophenol (4) (0.22 g., 2 mmoles) in ethanol (20
ml) was gradually added with stirring to a refluxing suspension of
2-alkylthio-3-chloro-1,4-naphthoquinone (14) (5a-d) (2 mmoles) and
anhydride potassium acetate (0.40 g., 4 mmoles) in ethanol (10 ml.). Stirr-
ing and refluxing was continued for additional 3 hours, and then the
reaction mixture was evaporated to dryness under vacuum. The residual
solid was collected, washed well with cold water, and recrystallized from
ethanol.
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