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2,2"-Dilithio-1,1 -bicyclooctenyl: Synthesis and Reactions with Electrophiles
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Abstract: Reaction of cyclooctyne (1) with commercially available lithium sand affords the 1,4-dilithio-1,3-
butadiene derivative 5 in 57% vyield. Upon treatment with sulphur dichloride the thiophene derivative 6 is
formed. When using methyl iodide as electrophile an interesting lithinm iodine exchange takes place to the vinyl
iodide 7, which allows further functionalization of the 1,1 -bicyclooctenyl framework.

1,4-Dilithio-1,3-butadiencs permit easy access to heterosubstituted 5-membered aromatic rings.[!] The first
member of this interesting class of compounds, },4-dilithio-1,2,3,4-tetraphenyl-1,3-butadiene, was obtained
already 65 years ago by Schlenk and Bergmann when reacting diphenylacetylene with lithium metal in diethyl
ether.[2] Cyclooctyne (1) reacts with very reactive lithium dust in diethyl ether to (Z)-1,2-dilithiocyclooctene
(3)B3], as by-product the dimer 5 with a stabilized doubly bridged structurert. 76 in {1] j5 formed (entry 1 in the
table overleaf). Studying the formation of 5 we found that the yicld remarkably increases by cither the use of an
unpolar solvent like cyclopentane (entry 2)rf 10 in [3] or by using less reactive lithium sand (entry 3). S,
however, is neither formed by reacting the dilithioalkene 3 with the starting alkyne 1 (entry 4) nor by using
equimolar amounts of lithium metal (entry 5), thus demonstrating the intermediacy of the radical anion 2.
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Upon quenching of a solution of 5§ in diethyl ether with sulphur dichloride (purified by distillation with
phosphorous trichloridel4]) 1,2,3,4,5,6,8,9,10,11,12,13-dodecahydrodicycloocta[b,d]thiophene (6) is formed as
the main product (44 %),15] which is characterized by |H NMR, 13C NMR, and mass spectral data.[6] Besides
32% of non-volatile material, GC/MS analysis suggested the formation of the following compounds:
cyclooctathione (2%), 1-chlorothio-1-cyclooctene (2%), 1-chloro-2-chlorothio- 1-cyclooctene (1%), 2-chloro-
1,1-bicyclooctenyl (2%), 2,2'-dichloro-1,1"-bicyclooctenyl (1%), 1,2,3,4,5,6,8,9,10,11,12,13-dodeca-
hydro[b,e}-1,4-dithiinel6] (2%); 14% not identified.
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Table: Hydrocarbons obtained upon derivatization with methanol-dy and dimethyl sulfate (entry 2) under
various conditions as determined by GC/MS coupling using n-dodecane as internal standard (yields in %).

entry reaction conditions 1 3 5 not non-
identified volatile

1 -40°C, excess - 72 22 - 6
lithium dusta (92%d5,6%d;,4%dg) (90%d,,6%d ), 4%dg)

2 -10°C, excess 5 15 61 - 19
lithium dust® (87%Me,,13%Meg)  (82%Me,,12%Me;,6%Meg)

3 addition of 7 14 23 6 50
1 equivalent of 12 (69%d,,15%d,,16%dq) (86%4d,,10%d,4%d)

4 asinentry 1, excess 12 10 57 - 21
lithium sanda.c (80%d,,12%d.8%dg)  (92%dy,7%d;,1%dg)

5 using 1 equivalent 66 10 13 - 11
of lithrum dust® (87%dp,9%d;,4%dg)  (90%d;,6%d;,4%dy)

3in diethyl ether as solvent, Pin cyclopentane as solvent, Scommercially available (Metaligesellschatt)

Upon derivatization of 5 with methy] jodide, the corresponding 2,2'-dimethyl- 1,1 -bicyclooctenyiref. 10 in [3]
could not be isolated. Instead, vinyl iodide 8 is the main product (28%),[7] presumably formed through the
intermediate 7,[8] which does not eliminate lithium iodide through an intramolecular pathway. The formation of
methyllithium was proved by adding trimethylsilyl chloride to the reaction mixture and the detection of

tetramethylsilane by GC/MS coupling.
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