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PERI-METHANOARENES BY THERMOLYSIS OF [METHOXY(ARENYL)METHYL]TRIMETHYLSILANES
T A Engler and H Shechter*
Chemistry Department, The Ohio State University, Columbus, Ohio 43210
Abstract* Practical syntheses of varied peri-methanoarenes have been developed

8-Bromo-1H-cyclobuta[de]naphthalene (2), the 1initial arene to be bridged in peri-positions
by a single carbon moiety, 1s formed (Eq 1) upon 1rradiation of 8-bromo-l-naphthyldiazomethane
(})la and then convertable to lgfcyclobuta[gs]naphthalene (3) by hydrolysis of 1ts Grignard
reagent 1a Recently 3 has been obtained (Eq 1) by flash-vacuum decomposition of salts of 1l- or
2-naphthaldehyde p-tosylhydrazones or their subsequent 1(4)- or 2-naphthyldiazomethanes at 400-
600°C/10-2—10-4Torr.1b We now report practical syntheses of peri-methanoarenes by pyrolytic
elimination (525-675°C/0 05-0 1 mm Hg) of methoxytrimethylsilane from [methoxy(arenyl)methyl]-
t:r1methy151laneslc’d examples of which are 1llustrated in Equation 2 The method 1s advanta-

geous because the initial silanes are readily prepared, conventional gas-phase thermolysis
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equipment 1s usable and varied cyclobutarenes can now be obtained preparatively This
study also reveals synthesis of a number of peri-metharcarenes of interest and some remarkably
extended 1somerizations of arenylmethylenes to other arenylmethylenes and products thereof
Thus, volatization of [methoxy(l-naphthyl)methyl]trimethylsilane (Q),Ba’b prepared (100%)
by deprotonation (t-butyllithium,tetramethylethylenediamine/ethyl ether at -78°C) and silyla-
tion (chlorotrimethylsilane) of l-methoxymethylnaphthalene, through a packed quartz furnace at
650°C/0 05~0 10 mm yields 7 (39%, Eq 2) presumably via l-naphthylmethylene (§) Minor products
of the pyrolysis naphthalene (5%), l-methylnaphthalene (3%), l-methoxymethylnaphthalene (8%),
l-naphthaldehyde (9%) and a-methyl-l-naphthalenemethanol (7%) can be separated from Z by column
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chromatography 3c For much of the practical chemistry involving derivatization of 7, the
pyrolysate can be used without purification. i
Substituted-lH-cyclobuta[de]naphthalenes can also be prepared satisfactorily by pyrolysis
of proper [methoxy(substituted-l-naphthyl)methyl]tramethylsilanes For example, 4-methoxy-1H-
cyclobuta[de]naphthalene (}9, Eq 2, 427), 1s produced by decomposing [methoxy(4-methoxy-l-naph-
thyl)methyl]trimethylsilane (§) at 510°C/0 05-0 10 mm Thermolysis of [methoxy(2-methoxy-1~
naphthyl)methyl]trimethylsilane (}}, Eq 3) at 610°C/0 05-0.10 mm however yields 1,2-dihydro-
naphtho[2,1-b]furan (}}, 64%) and naphtho[Z,l—Equran (14, 31%) presumably by insertion of 2-
methoxy-1l-naphthylmethylene (}2) into a C-H bond of 1ts~éfmethoxy group and then dehydrogena-

tion of 13
H
(CHyS1 | OCHy o
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Of note 1s that pyrolysis (510°C/0 10-0 20 mm) of [methoxy(6-methyl-l-naphthyl)methyl]tri-
methylsilane (15, Eq 4 and 5) yields a 11 1 mixture of 3-methyl-1H-cyclobuta[de]naphthalene
QA]) and 2-methyl-IH-cyclobuta[de]naphthalene Ql?) in a combined yield of 25% Formation of
19 1mplies 1somerization of 6-methyl-l-naphthylmethylene (}ﬁ) to 7-methyl-l-naphthylmethylene
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(18), carbene-carbene rearrangements of l-naphthylmethylenes have not been previously ob-
served 4 Since conversion to 19 1s 1ncreased at higher temperatures (at 660-670°C the ratio
of 17 19 1s 1 9 1), pyrolysis of [methoxy(6-substituted-l-naphthyl)methyl]trimethylsilanes 1s

of promise for preparing 2-substituted-1H-cyclobuta[de]naphthalenes Further, as expected,
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[methoxy (2-naphthyl)methyl]trimethylsilane (gg) is converted to 7 at 640-650°C/0.20-0.30 mm)
apparently upon rearrangement of 21 to 22 (Eq 6).lb
The pyrolytic method 1s also usable for preparing higher polycyclic peri~-methanoarenes.
Thus, [methoxy(9-phenanthryl)methylltrimethylsilane (23, Eq 7 and 8) converts at 590°C/0.1 mm
to 4H-cyclobuta[jk]phenanthrene(25, mp 87 5-88 5°C) and 4H-cyclopenta[def]phenanthrene (27) 1n
a 9 1 ratio in a combined yield of 72%. Phenanthrene 27 apparently results from carbene-car-
bene rearrangement of 9-phenanthrylmethylene (Zé) to 4-phenanthrylmethylene (g?) which then
inserts into the C-H bond at C-5 Carbenic migration through a fused ring juncture as required
for 1somerization of 24 to 26 has not been previously reported Such an extended isomerization
as 1nvolved in formation of g§ is of synthetic value since at 650°C, 23 decomposes to 25 and 27
in a 3 1 ratio and an overall yield of 70% Further, [methoxy(l-anthryl)methyl]trimethylsilane
(28) decomposes at 560-570°C/0 02-0 07 mm with insertion into its peri-C-H bond at C-9 to give
1lH-cyclobuta[de]anthracene (g?, 52%), a light yellow solid which begins to decompose between
60-70°C before melting Even more impressively, 3H-cyclobuta[cd]lpyreme (31), a white crystal-
line solad (mp 117-118°C from pentane), is obtained 1in 86% yield by thermolysis of [methoxy(l-
pyrenyl)methyl]trimethylsilane (30) at 520-525°C/0.05-0 07 mm In cyclobuta[de]naphthalenes g
and 3, the C(4)-C(9)-C(5) bond angles are 137-138° 5 That 9} forms efficiently from §9 and 1s
such a well-behaved material would 1ndicate that there is significant steric accommodation in

1ts aft ring systems.
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Peri-methanoarenes §’ 10, 17, 19 and 25 are stable, readily handled products. Cyclo-

butarenes 29 and §} oxidize fairly rapadly, however, when exposed to the atmosphere at room

temperature  Hydrocarbons 25, 29 and 31 form air and thermally-stable, brightly-colored 1 1

complexes with 2,4,7-trinitrofluoren-9-one that are readily purified and then decomposed effi-

ciently on silica gel (hexane eluent) to their parent molecules. Of particular value 1n

1 13

identification of the cyclobutarenes are the "H and C NMR of their methylene bridges at 4.69-

5 19 and 45 95-52,97 ppm, respectively, relative to tetramethyls:.lane.6 Investigation of the

chemistry of the above peri-methanoarenes along with synthesis of other single atom, peri-

bridged arenes are now in progress
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