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"TIED-BACK" CARBOCYCLIC INTERMEDIATES IN THE PREPARATION OF VERY STERICALLY
STRAINED OLEFINS: DERIVATIVES OF TETRA-TERT-BUTYLETHYLENE

Edward R. Cullen, Frank S. Guziec, Jr.*, Mitchell I. Hollander,
and Christopher J. Murphy

Department of Chemistry, Tufts University
Medford, MA 02155 USA

Abstract: The preparations of the extremely sterically hindered olefins (12)
and (13) are described, and attempts to convert these compounds to other deriv-
atives of tetra-tert-butylethylene (1) are outlined.

The preparation of very strained compounds and investigations of their
chemical and spectroscopic properties continue to attract much attention.l 0f
great current interest 1s the chemistry of very sterically hindered oleflns.z_lo
Yne ultimate syntnetic goal in this area 1s the extremely hindered tetra-tert-
sutvlethylene (1). Another important synthetic target 1s the less strained 2-
di-tert-butylmethylenefenchane (2).
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The most effective method for the preparation of very sterically hindered
olefins - the twofold extrusion reaction of a selone or thione (4) with a é:-azo
compound (5) {Scheme l)ll - fails 1in the direct attempted preparat:icn of
(l).3'4 Apparently severe steric interactions prevent formation of the inter-
mediate selenadiazoline (6). The ready twofold extrusion preparation oI svn-

4 ) .
bifenchylidene (3) however, suggested a reasconable synthetic approach to tectra-
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X=§,Se {Scheme 1)
tert-butylethyvlene (1). Biferchvlidene (3) can be considered a2 "trad-pack"
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tetra-tert-butylethylene. The rigidity of the fenchane skeleton decreases
Steric interactions due to methyl groups in the formation and decomposition of
the selenad:iazoline intsrmediate affording (3) in good vield.

It was hoped that similar "tied-back” derivatives would prove useful in the
preparation of other sterzcally strained olefins, and that these compounds
would be convertable to (1) or (2). While the most direct approach to (1), in-
volving the tetramethylthiacyclohexanone derivatives (7), did not lead to
"tied-back" olefin (8)8, the preparations of related compounds (9)9and (lO)lO
led to our investigation of olefin syntheses based on the potentially Zfunction-
alizable tetramethylindancne system (11).
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(1) (8) (9) (10) (11)
(@ X=0 (¢) X=N-NPPhy
The known, 1,1,3,3-tetramethyl-2-indanone (lla)12 was converted to 1ts

hydrazone (11b), mp 106-106.5°C, 1n 78% yield by treatment with excess hydrazine
hydrate in diethylene ¢lycol at 160° for 48 h. Treatment of the hydrazone with

(e X::N2

triphenylphosphine dibromide - triethylamine in dry benzene affcrded the tri-
phenylphosphoranylenehydrazone (llc), mp 165°C, 1n 88% vield. Heating (llc) 1in
tne presence of excess selenium powder at 185°C while distilling volatiles at 1
torr into a dry 1ce - acetone trap, followed by a bulb to bulb distillation of
the crude distillate afforded deep blue crystalline 1,1,3,3-tetramechyl-indan-
2-selone (11d), mp 40-43°C, in 85% yield. Direct pyrolysis of {(lle¢) at 185°C
while distilling volatiles afforded unstable diazocompound (lle) in low yield.
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While the direct thermal reaction of selone (11ld) with di1azo compound (lle)

=0 - Wwith “n
afforded olefin (12) in poor vield, pyrolysis at 1857C of this selone with =tne
phosphoranylenehvdrazone (llc) under argon for 96h., and trituracion of the

residue with dichloromethane directly afforded colorless crystals of o1-1,1,

3,3-tetramethyl-2-indanyliderne (12). Recrystallization from cnloroform-methancl
afforded the pure oleflnl3 in 65% yield, mp 255°¢, NM31(CDC13) 27.15 (br.s,
8H), 1.77 (s,24H); IR(XBr) . 1600,1490,1450,750 cm ~; m/e 344 (M=),

max
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Conversion of (12) to tetra—tert-butylethylene (1) would reguire Iunction-
alization of the aromatic meiety of the olefin without concomitant raaction o3
the olefinic bond. It was hoped that because of the observed low reactivizv 22
she olefinic bond 1n sterically strained ol.e_J.A.s?’-5 that this trarnsfcrmacion

could be accomplished. (Scheme 2). Treatment of bi-indanyl: dene (l2) in car-
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(12)

1 (Scheme 2)
hontetrachloride-water rutheniun tetroxide

© for 8 days at 50°C guanctizacively
cleaved the olefinic bond.ls No carboxvlic acid derivatives could ne detected
in the reaction maxture. Olefin (12) 1s xnert to bromine 1n carbontetrachlor-
1de, singlet oxygen, and a variety of dissolving metal reduc:ng conditions;
attempted nitration of (12) under foncing conditicns led to a complex maxture
ketonic products.

The unsymmetrical olefin , 2-(1,1,3,3~tetrametnvl-2-1ndanvylidene)-S2n-
chane (l13) could be prepared by heating a mixture of the phospho*ahvl nycéra-
FA
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one (1ll¢) with a 1.5-fold excess of (-) selenofenchone  at 18
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ng uncer nitrogen. The crude reaction mixture containing (13

b

{3) in a2 ratio of 5:3:2 was trituraced with cvyclchexane and the soluble na-

tarial fractionated asing f£lasn chromatographvl7 {(s1lica-cvclchexane!. Fa-

crystallization from cnloroform-methanol afforded the crystalline olefain (13)

in 20% vield, mp 103°C, NMR (CDC13) 37.10 (br.s,4B), 2.1-0.9 {(complex, 30H);
(CHC13) Umax 1600, 14%0, 1365, 1030 cm-l; m/e 208 (m+), 293

Attempted oxidation of (13) with ruthenium tetroxide led ¢

n
age of the olefinic bond aZfording (=) Zenchone and the starting iadanone (llz)
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