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PHOTOCHEMISTRY OF DI (9-ANTHRYL)DIMETHYLSILANE AND —GERMANEl)

Hideki SAKURAI,* Kenkichi SAKAMOTO, Akihiro NAKAMURA, and Mitsuo KIRA

Department of Chemistry, Faculty of Science, Tohoku University, Sendai 980

By irradiation, both di(9-anthryl)dimethylsilane and -germane
afforded a new type of [4+2] intramolecular addition products that
underwent quantitative cycloreversion by thermolysis. The photo-
product from the former was converted to a novel naphthotriptycene

derivative.

Anthracene is known to give a photodimer (para-dianthracene) on irradiation.
Also, intramolecular reactions are known. For example, di(9-anthryl)methane gave

an intramolecular [4+4] addition compound (l) with a cyclopropane structure.z) In

3)

view of the known high reactivity of silacyclopropane, we have been interested in

the photochemistry of the corresponding silicon and germanium compounds and conse-

quently, we have found an entirely new type of intramolecular photochemical dimeri-
4)

zation of anthracene for the title compounds.

The reaction of 9-anthryllithium, prepared by the reaction of 9-bromoanthra-

5)

cene and t-butyllithium, with dimethyldichlorosilane and dimethyldichlorogermane

afforded di(9-anthryl)dimethylsilane (g) and -germane (3) in 35 and 68% yields,
respectively.s)
Irradiation of a benzene solution of 2 with a high-pressure mercury arc lamp

7)

with a Pyrex filter gave a photoproduct 4 in 90% yield. The formation of 4 is

formally due to the photochemical [4+42] reaction which may create a mechanistic

8)

scrutiny. Expectedly, thermolysis of 4 at 250 °C for 1 h gave the starting 3

quantitatively by cycloreversion.
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Existence of three methine and two vinylic protons is characteristic of the
structure of i. The proton Hl couples with all those protons as evidenced by a
decoupling experiment. Correspondingly, four sp3 carbons other than those of SiCH3
were observed as three doublets and one singlet in l3C NMR. These data indicate

unequivocally the structure shown in the equation.
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Dehydrogenation of 4 with DDQ in refluxing chloroform gave a new naphthotri-
1

ptycene derivative 2 in 70% yield.g) Structure of 5 is verified by “H NMR, espe-

cially by signals characteristic to triptycene (Hl) and anthracene (Hz).

Irradiation of the germanium analog (3) under similar conditions gave 6 in 71%
~

yield as colorless crystals, mp 194 °C. Similarly to é, thermal cycloreversion of

6 at 200 °C for 1 h afforded 3 quantitatively. Photochemistry of these and related

compounds 1is in progress. The work was supported in part by the Ministry of
Education, Science, and Culture (Grant-in-Aid No. 59470013).
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