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In the preceding paper,z)

we reported on the synthesis and properties of a
stable and crystalline cyclic sulfur 1,4-ylide, 9-cyano-10-methyl-10-thia-
anthracene (lg), which on heating undergoes thermal Stevens-type 1,4-rearrange-
ment to give 9-cyano-9-methylthioxanthene (%g) in an excellent yield, although
unstable 9,10-disubstituted 10-thiaanthracenes (lR) do the rearrangement to yield

the corresponding 9,9-disubstituted thioxanthenes (53)3) easily even at room

temperature.
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In this communication, we wish to report the new rearrangement reaction, via
radical intermediate, of the new type of cyclic sulfur 1,4-ylides, 10-alkyl-9-
mesity]-(gg-g) and 9-duryl-10-thiaanthracenes (Qg-{) having sterically hindered
substituents at 9-position which may play effectively a role to prevent the 10-
alkyl group to rearrange to 9-position of %.

o-Chlorobenzaldehyde (g) was allowed to react with thiophenol in HMPA in the
presence of Na,C0; to give o-pheny]thiobenza]dehyde‘(%)4) in 90 % yield.
Treatment of i with mesityl or durylmagnesium bromide followed by cyclization

using 80 % H,S0, afforded 9-mesitylthioxanthene (gg), mp 156-158° (lit.3c) mp
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155-157°) in 95 % yield or 9-durylthioxanthene (Qk) with colorless needles
(from CH2C12— n-hexane), mp 178-179° in 91 % yield : NMR (CD013) § 1.95 (6H,
br.s(N1/2=0.39 ppm), C2.’6.-Me), 2.33 (6H, s, C3.’5.-Me), 5.52 (1H, br.s, Cg-H),
and 6.66-7.60 (9H, m, ArH), respectively. Thioxanthenes (E) were alkylated with
alkyl haHdes-AgC]O4 in 1,2-dichloroethane to give the corresponding thioxanthen
jum perchlorates (1)5) (see Table).

Treatment of thioxanthenium salts (l) with NaH in THF under nitrogen atmos-

phere at room temperature gave orange-yellow solutions of 1,4-ylides (Q). After
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Scheme I
Table. Yields and Melting Points of 10-Alkyl-9-arylthioxanthenium
Perchlorates (Z) and 3-Alkyl-9-arylthioxanthenes (g)
R® R* 1, Yield(%) mp(°C(decomp.)) 9, Yield(%) mp(°C)
a Mes Me 94 209-216 68 134-136
b Mes Et 93 181-183 63 - *
c Mes n-Pr 93 170-174 66 - *
d Dur Me 97 215-217 67 155-157
e Dur Et 93 191-192 65 145-147
f Dur n-Pr 91 185-187 66 130-132

* Qily 3-alkyl-9-arylthioxanthenes (2R and 22) were oxidized by m-chloroper-
benzoic acid (MCPBA) to give the corresponding crystalline sulfones (lQ)-s
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changing the orange-yellow color to dark brown, 3-alkyl-9-aryithioxanthenes
(3)9) were isolated in 63-68 % yields. The results were also shown in Table.

The structural assignments of 2 were based on the spectral datas)

and further
confirmed by the comparison of the melting points and the spectral data with
those of authentic samples.

ESR spectra were observed for the rearrangement reactions described above.
The spectra were quite similar to that of a known 9-pentadeuterophenylthio-
xanthyl radica],s) indicating the formation of 9-arylthioxanthyl radicals during
the rearrangement of é to 2. Thus, this new rearrangement reaction might be
explained by a mechanism involving the radical intermediate (ll) in the solvent
cage as shown below. And the direction of alkyl migration is explained in terms
of the effective blocking of the reaction site (1- or 9-position) by the 9-bulky

substituents.
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Scheme I1I

Further studies on the application of this new 1,4-rearrangement reaction

to other ylides are now in progress.
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In the Scheme I, dotted and thick lines drawn in the figure of compounds (Z)
and (lg) indicate pseudo-equatorial and pseudo-axial bonds, respectively.
Detailed discussion on the stereochemistry of Z and lQ will be described in
the separated report in the near future.

NMR data (ppm) of ] in CDCI3; 23: 2.06 (6H, s, CZ',G"Me)’ 2.30 (3H, s,
C3-Me), 2.39 (3H, s, C4.-Me), 5.41 (1H, br.s, C9-H), 6.69 (1H, d, J=8.6 Hz,
C]-H), and 6.69-7.56 (8H, m, ArH). 9b: 1.21 (3H, t, J=7.0 Hz, CHZCﬂ3), 2.07
(6H, s, Cz. 6" -Me), 2.39 (3H, s, C4.-Me), 2.61 (2H, q, J=7.0 Hz, CHZCﬂ3),
5.42 (1H, br. s, C -H), 6.72 (1H, d, J=8.7 Hz, Cl-H), and 6.69-7.55 (8H, m,
ArH). 2&‘ 0.92 (3H, t, J=6.4 Hz, CHZCHZCﬂ3), 1.64 (2H, m, CHZCEZCH3), 2.05
(6H, s, CZ' 6" -Me), 2.39 (3H, s, C4.-Me), 2.56 (2H, t, J=7.7 Hz, CﬂZCHZCH3),
5.41 (1H, br. S, C -H), 6.59-7.58 (8H, m, ArH), and 6.71 (1H, d, J=8.3 Hz,
C]-H). gg: 1.89 (6H br.s(w]/2=0.45 ppm), CZ',G"Me)’ 2.30 (9H, s, C3’3.’5.-
Me), 5.47 (1H, br.s, Cg-H), 6.60 (1H, br.d, J=8.8 Hz, C]-H), and 6.60-7.50
(7H, m, ArH). gsz 1.22 (3H, t, J=7.5 Hz, CHZCﬂ3), 1.94 (6H, br.s(w1/2=0.6
ppm), CZ',G"MG)’ 2.33 (6H, s, C3.’5.—Me), 2.62 (2H, q, J=7.5 Hz, CEZCH3),
5.51 (1H, br.s, Cg-H), 6.69 (1H, d, J=7.8 Hz, C]-H), 6.90 (1H, d.d, J=7.8,
1.6 Hz, C -H), and 6.68-7.60 (6H, m, ArH). 9f- 0.91 (3H, t, J=7.3 Hz,
CH,CH,CH, ), 1.62 (2H, m, CHZCH CH ), 1.30-2. 79 (6H, br.s, Cz, 6"  -Me), 2.30 (
6H, s, 3., -Me), 2.53 (2H, t, J 7.8 Hz, CHZCH CH ), 5.47 (IH br.s, Cg -H},
6.62 (1H, d, J=8.7 Hz, ¢, -H), 6.82 (1H, d.d, J=8. 7 1.3 Hz, C -H), and 6 53~
7.47 (6H, m, ArH).

lgk : colorless rhombs (CH2C12-MeOH), mp 201-204°, NMR (CDC13) § 1.28 (3H, t,
J=7.0 Hz, CHZCﬂ3), 1.36 (3H, br.s, Cs.-Me), 2.40 (3H, s, C4.-Me), 2.45 (3H,
br.s, CZ.-Me), 2.76 (2H, g, J=7.0 Hz, CEQCH3), 5.91 (1H, br.s, Cg-H), 6.77-
7.74 (7H, m, ArH), 8.11 (1H, d, J=1.6 Hz, C4-H), and 8.17-8.40 (1H, m, C5-H);
IR (KBr) v cm'] 1303 and 1158 (502). lgg: colorless needles (CHZC]Z' pet.
ether), mp 162-164°, NMR (CDC13) § 0.95 (3H, t, J=6.6 Hz, CHZCHZCﬂ3), 1.35
(3H, s, C6.-Me), 1.69 (2H, m, CHZCﬂZCHs), 2.40 (3H, s, C4.-Me), 2.45 (3H, s,
Cz.-Me), 2.70 (2H, t, J=7.7 Hz, CEZCHZCH3), 5.91 (1H, br.s, C9-H), 6.75-7.70
(7H, m, ArH), 8.08 (1H, d, J=1.5 Hz, C4-H), and 8.13-8.42 (1H, m, C5-H); IR
(KBr) v cm™! 1035, 1300, and 1162 (S0,).

M. Hori, T. Kataoka, Y. Asahi, and E. Mizuta, Chem. Pharm. Bull., gl, 1692
(1973).

A1l new compounds had satisfactory analytical data to support the assignment.




