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Abstract -A synthesis of the title compound is described as well as its reactions with some electrophiles. 

Notwithstanding their utility as starting materials for 
the elaboration of more complex cage compounds’ 
and of specifically substituted cyclopentanoids,’ 
bicycle [2.2. I ]hept-2-enes carrying a functionalized 
carbon chain at C-73 are still lacking an easy general 
route of synthesis. Thus, Diels-Alder reaction of 
cyclopentadienes properly substituted at C-5 is often 
thwarted by the notorious [l. 51 hydrogen shift,4 a 
difficulty which is aggravated if less reactive acetylenic 
dienophiles (or appropriate synthons)’ are to be used. 
Alternative routes utilizing fulvenes are afflicted with 
problems of stereospecificity in the tetragonalization 
step6 as approaches are involving nucleophilic 
addition onto 7-norbornenone’ and reactions of 7- 
metallo-norbornenes with electrophiles.” The seem- 
ingly easiest way to circumvent the latter problem, use 
of more “symmetrical” norbornadienes metalated at 
C-7, is confronted with the often discussed’ difficulty 
of preparing 7-norbornadienyl anionoids as well as 
with the ease with which the retro Diels-Alder 
reaction may assert itself in certain systems of this 
kind.” Reaction of quadricyclanone (as a norborna- 
dienone synthone) with nucleophiles followed by 
isomerization of the product suffers from the laborious 
route to the ketone.” 

We now wish to report an efficient preparation of 7- 
lithio-norbornadiene (1’1)‘~” and of some 7- 
substituted norbornadienes which can be derived from 
la. 

In 1976 Freeman and Hutchinson described a 
method for the preparation of organolithium 
compounds from alkyl halides.13 Their method 
parallels related work with the sodium-naphthalene 
system with two very important modifications: use of a 
sterically more crowded electron carrier to favour 
electron transfer over radical combination, and 
substitution of lithium for sodium as the metal in order 
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to lower the degree of carbanion character of the 
organometallic species formed. 

We reacted 7chloro-norbornadiene lb'* with the 
Freeman and Hutchinson reagent lithium p,p’di-t- 
butylbiphenyl. Deuterium oxide quench of this 
mixture afforded norbornadiene, determined by mass 
spectrometry to contain 96 +_ 1 “$, d,, as the only 
product. ‘H NMR spectroscopy indicated that the D 
atom was located at the 7-position exclusively. Carbon 
dioxide quench afforded norbornadiene-7-carboxylic 
acid 1~“~ in 64’),, yield. Reaction with N.N- 
dimethylformamide followed by acid work-up and 
purification by steam distillation gave norbornadicne- 
7-carbaldehyde ld" (SZ'!,;). Id could also be prcparcd 
by reduction ofthemethyl ester le.‘2h derived from the 
acid Ic (97’;,). to the alcohol If (96”,,). followed by 
Pfitzner MotTatt oxidation16 (51 I’,,). In this way the use 
of lithium aluminium deuteride allowed the in- 
troduction ofdeuterium into the aldehyde carbon, The 
tosylhydrazones Ig and Ih derived’ ’ from these 
aldehydes Id and ld4-4, are thestarting materials for 
the preparation of tetracyclo [3.3.0.0’.“.0J.” Joct-7-cnc, 
a new isomer of the (CH), family.’ 

Thus, the preparation of 7-lithio-norbornadiene la 
leads to a series of interesting compounds. some of 

which are intermediates in the synthesis of strained 
molecules. 

Answers to theoretical questions need the 
purification of la, which implies mainly the separation 
from the biphenyl. Preliminary efforts to obtain 7- 
norbornadienyl anionoids in a purer and less reactive 
state failed: attempted preparation of a mercury 
derivative led to unstable products as indicated by the 
formation of metallic mercury, while reaction with 
tetraphenyl phosphonium bromide, which worked 
well for cyclopropyl lithium,” yielded a very complex 
mixture (at least I8 components found by CC/MS 
after reaction with acetone). Although conclusions 
about the nature of the 7norbornadienyl anion 
therefore still have to wait, the argument preferred in 
support of its anti-bicycloaromaticity “otherwise 
reasonable attempts to prepare (it)have failed”‘” is no 
longer wholly valid. 

Reaction of syn-7-bromo-norbornene with the 
Freeman and Hutchinson reagent followed by N,N- 
dimethylformamide quench and acid work-up 
afforded a 1:3,5 mixture of S_VI- and anri-7- 
norbomenyl carbaldehyde in 45 ‘I,, yield. This result 
parallels the problems encountered with 7-metallo- 
norbornenes mentioned above.” 
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