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Summary: The novel 9,10-epidithio-9,10-dihydroanthracene (2a) was formed as
an intermediate in the reaction of 9,10-dihydro-9,10-(1,3-epidithio-2-methano-
2-p-methoxyphenyl-1l-oxide)propanoanthracene (3) with perchloric acid. Singlet

diatomic sulfur was generated from endodisulfide 2a and trapped with conjugated
dienes.

The explosive development of research on singlet molecular oxygenl) has
reflected the exploration of the new chemistry of an analogous sulfur species,
singlet diatomic sulfur.2’3) Although singlet diatomic sulfur has been
known to exist in molten sulfur and vaporized sulfur,z) relatively few studies
on its chemistry have been reported because of no convenient generation method
under mild conditions in liquid phase.3a’b) Anthracene endoperoxide 1
obtained from the reaction of singlet molecular oxygen and anthracene

4)

regenerates reversibly singlet molecular oxygen efficiently. This result is

suggestive for analogous sulfur compound, anthracene endodisulfide 2, to be a

good precursor of singlet diatomic sulfur.,
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We decide to take advantage of formation of 9,10-epidithio-9,10-
dihydroanthracene (2a; R=H) as an intermediate in the reaction of 9,10-dihydro-
9,10-(1,3-epidithio-2-methano-2-p-methoxyphenyl-1l-oxide)-propanoanthracene (3)
with perchloric acid. Singlet diatomic sulfur can be trapped with conjugated
dienes.3b)

Treatment of 9,10—dibromo-9,10—dihydroanthracene5) with thiourea in
ethanol followed by hydrolysis afforded 9,10-dihydro-9,10-dimercaptoanthracene

(&).6) The dithiol 4 was transformed into the p-anisaldehyde adduct 27) in
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i) 1) S=C(NH2)2/Et0H/0°C 2) KoH 3) H2$04
ii) Me0—<::>—CH0/BF3-EtZO/CH2C12/0°C iii) m-CPBA/CH2C12/0°C

iv) HC104/CH2C12/55°C

methylene chloride containing boron trifluoride etherate, and then oxidized to
the sulfoxide §8) with m-chloroperbenzoic acid (m-CPBALg) Unfortunately on
treatment of 3 with perchloric acid,g) anthracene endodisulfide 2a was not
isolated after separation of the reaction mixture by preparative HPLC,
Instead anthracene, p-anisaldehyde and elemental sulfur were obtained in 60 7%,
98 % and 56 7 yields, respectively, accompanied with polymeric materials. 3
was slowly consumed at 0 C and also when boron trifluoride etherate was used as
acid. The reaction did not occur in the absence of acid. Since 2a might be
formed as an intermediate, the reaction was carried out in the presence of 2,3-
diphenyl-1,3-butadiene and 1,1'-bicyclohexenyl. The Diels-Alder type
adducts,3P) i.e., 1,2-dithiins (¢ (6)3:10) and (7)11) ) were obtained in
addition to anthracene , p-anisaldehyde and small amounts of elemental sulfur (
Entries 1 and 2 ). The dithiins 6 and 7 are not so stable under the reaction
conditions; 6 decomposes to 3,4-dipheny1thiophene12) by elimination of hydrogen
sulfide under the reaction conditions. These sulfurization reactions did not
take place at all in the presence of elemental sulfur and perchloric acid.
These results are similar to the case of addition reaction of singlet oxygen to
diene.13) Based on the above results the formation of singlet diatomic sulfur

in our systems might be evident.
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Table. Reaction of Singlet Diatomic Sulfur with Olefins.

Entry Olefin Products and Yields(%)

- Anthracene p-Anisaldehyde

1 >\ /< H 253) \ < 402) 47b) 70b)
ph  Ph
e o JiEe o R
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3 @r—(@ @y_s@ 523) " 52b) " 84b)
8
4

S

S L
9

5 ﬁb No adduct. " 54b) v 75b)

a) Yields were determined based on the anthracene obtained.

b) Yields were determined based on the sulfoxide 5 used.

10

The addition reaction of sulfur occurred with electron rich olefins.
Biadamantylidene and bis(bicyclo-[3.3.1]non-9-ylidene) formed the
corresponding episulfides, §14) and 2,15) respectively, ( Entries 3 and 4 ),
instead of l,2-dithietane18). The formation of the episulfides can be
understood if singlet diatomic sulfur reacts with olefin to form thiosulfoxide
intermediate 10 followed by desulfurization,l6) Norbornylene failed to react
with singlet diatomic sulfur3b) ( Entry 5 ).

For further studies on singlet diatomic sulfur chemistry substituted
anthracene endodisulfide systems are currently being pursued in our laboratory.
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