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Table 1. Metalation of 2-trimethyisilyl- and 2-triethyl-
silyl-norbornadiene (la and 1b, respectively) with
organometallic «superbases»: product composition 2.

sub- | reagent | solvent; recav'd deriv. o|1d:riv of deriv. of deriv ol!
strate (2equivi® temp €! 2 3 4

1@ LICNAOR HEX;+25°C/ 29% 33 % 08% 1% WN%

1a UCNAOR THF;-50°C 21% 2L %

1a | LICKOR |THF;-50°C 9% W %

13% M% 6%
18 % 6% 4%

109" LICNAOR HEX;+25°C 18% 55% | 5% -
‘1b ‘LICNAOR THF,-50°C| 35% | 37% | 16% ‘

‘ \
1b | LICKOR ‘ws,souc N% | L% W% 8%

) In all runs S mmol of substrate (1a or 1b), 10 mmol of
metalating agent (LICNAOR or LICKOR) and 15 mL
of solvent (HEX = hexane fraction of petroleum ether,
THF = tetrahydrofuran) were employed. The hetero-
geneous mixtures obtained in hydrocarbon medium
were vigorously stirred during 75 h until precooled
THF (10 mL) and chlorotriethylsilane (for reactions
with 1a) or chlorotrimethylsilane (for reactions with
1b) were consecutively added at — 75 °C. The THF
solutions were simply kept 40 h in a cryostatic bath
before quenching with the respective chlorosilane.
Product composition was analyzed on two different gas
chromatographic columns (2 m Apiezon-L; 25 m SE-
30 [capillary]) using tetradecane as an «internal stan-
dard». All new compounds (derivatives of 2, 3, 4 and
5), were isolated by distillation and preparative gas
chromatography; they were identified by combustion
analysis, NMR spectroscopy, and mass spectrometry:
2-trimethylsilyl- and  2-triethylsilyl-norbornadiene,

2,5- and 2,6-bis(trimethylsilyl)-norbornadiene, 5-
and 6-triethylsilyl-2-trimethylsilyl-norbornadiene, 2-
[dimethyl(trimethylsilylmethyl)silyl]methyl-norbor-
nadiene and  2-[dimethyl(triethylsilylmethyl)silyl)-
methyl-norbornadiene.

% In general, 20-3.5 mmol (0.4-0.7 equiv.) of LIC-
NAOR-, but only 0.01-0.02 mmol (0.02-0.04 equiv.) of
LICKOR-reagent remained unconsumed at the end of
the reactions and were trapped as butyltrimethylsilane
or butyltriethylsilane. What happened to the rest is
unknown. Fragmentation of the bicyclic ring skeleton
in a Diels-Alder retro-fashion®) can be ruled out under
the chosen reaction conditions. On the other hand,
decomposition of the organometallics due to metal hy-
dride elimination appears quite probable. With only 1
equivalent of LICNAOR or LICKOR roughly 60%
and 40 %, respectively, of the starting material (1a or
1b) was recovered. However the yield did not sig-
nificantly change if a further excess of metalating rea-
gent (e.g., 4 equiv.) was used.

9 LICKOR reactions which were performed at — 75°C
gave quite similar results.

9 When the metalation time was doubled (150 h), only
7% of starting material 1b, but 62% of product 2b
together with 4.5% of its isomer 3b were obtained. In
either case, however, prolonged exposure time im-
proved neither the yields nor the ratios of products.
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