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Hexa-1,5-diyn-3-o0l Ethers as Tetramethynyl Synthons in Cobalt-catalysed
Acetylene Co-oligomerisations; a One-step Synthesis of
2,3,6,7-Tetrakistrimethylsilylnaphthalene

By Ravymoxp L. Funk and K. PETER C. VOLLHARDT*
(Department of Chemistry, University of California, Bevkeley, California 94720)

Summary Reaction of hexa-1,5-diyn-3-0l ether deri-
vatives with bistrimethylsilylacetylene in the presence of
catalytic amounts of [CpCo(CO),] (Cp = cyclopenta-
dienyl) gives 2,3,6,7-tetrakistrimethylsilylnaphthalene.

WE recently reported on the cobalt-catalysed synthesis of
the strained 4,5-bistrimethylsilylbenzocyclobutene (1), a
useful o-xylylene synthon, from co-oligomerization of
hexa-1,5-diyne and bistrimethylsilylacetylene (BTMSA).2
It occurred to us that by introduction of an alkoxy group
to the methylene ‘back bone’ of the starting diyne one might
gain access to further more highly functionalized benzo-
cyclobutenes, e.g. (2), of great potential in organic syn-
thesis.2 Specifically, if after use of the benzocyclobutene

as an o-xylylene synthon the alkoxy group were to be
removed (as the alcohol) in subsequent transformations the
starting diyne-ether would have essentially provided the
synthetic equivalent of a tetramethynylethylene unit
[e.g. (3)]. We report the first successful application of such
a scheme.

Addition of ether (4a) (readily available from hexa-1,5-
diyn-3-01®) in neat BTMSA to a refluxing solution of
[CpCo(CO),] (5 mol %) in BTMSA under anaerobic and dry
conditions over a period of several days followed by chroma-
tography on silica gave the unusual, strained naphthalene
derivative (5) in one step (309,) as colourless crystals,?
m.p. 232—233 °C, 7(CCl,) 2-04 (s, 4H) and 9-54 (s, 36H);
Amax (95% EtOH) 244 (log € 5-15), 256sh (4-14), 273 (4-84),
284sh (3-75), 292sh (3-54), 311sh (2-79), 320 (2-91), 326 (2-92),

t All new compounds gave satisfactory analytical and spectral data.
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and 334 (3-16) nm; m/e 416 (M*) and 73 (Me,Si, 100%,).
The ethers (4b) and (4c) gave similar results.

SiMe, RO SiMe,
SiMe SiMey
(1) (2)

The direct formation of (5) from (4) most likely proceeds
via an intermediate of the type (2) followed by opening of the
4-membered ring, subsequent trapping of the o-xylylene by
BTMSA, and loss of alcohol either during the reaction or on
chromatographic purification. The spectral character-
istics of (5) reflect the marked effect of substitution by four
bulky trimethylsilyl groups: steric deshielding? of the
proton magnetic resonances and bathochromic shifts and in-
creased extinction coefficients of the electronic absorptions.®

The versatility of the o-bistrimethylsilyl-aromatic unit
in organic transformations! as applied to (5) serves to
provide chemical proof for its structure as well as to demon-
strate its usefulness as a precursor to other substituted
naphthalenes. For example, treatment with an excess of
CF,CO,H vyields naphthalene quantitatively; CF;CO,D
cleanly results in 2,3,6,7-tetradeuterionaphthalene. Brom-
ination (2 equiv.) can be accurately followed by n.m.r.
spectroscopy and proceeds cleanly via the mono-bromo-
derivative exclusively to the 2,6-dibromo-isomer (6) in 89%,
yield, m.p. 213—215 °C; 7 (CCly) 2-07 (s br, 2H), 2-30 (s br,
2H), and 9-50 (s, 18H); m /e 432, 430, and 428 (1:2:1, M+).
Protodesilylation of (6) gives 2,6-dibromonaphthalene.®
Treatment of (6) with iodine monochloride (2 equiv.) con-
verts it into the dibromodi-iodo-compound (7) in 889, yield,
m.p. >210°C (decomp.) 7(CS,) 1-83 (s, 2H) and 2-10
(s, 2H); m/e 540, 538, and 536 (1:2:1, M*). The remark-

HCx\ - CH
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able selectivity in electrophilic substitutions of (5), the result
of a combination of steric and electronic effects, indicates
that by proper choice and application of electrophiles a large
variety of complex substituted naphthalenes might become
available. In addition, the ready ¢» sitw generation of

RO._-?% . .
\[ i i Me3SiAS:|Me3
N Me,Si SiMe,
(4) (5)
a; R=Me,Si

b,‘ R =Me
¢; R =Tetrahydropyran -2-yl iii

Br I ; Br SiMe
" 3
I Br Me,Si Br

(7) (6)

i, Bistrimethylsilylacetylene; ii, [CpCo(CO),]; iii, Br,, py, CCly;
iv, ICl, CCl,. Cp = cyclopentadienyl, py = pyridine.

o-xylylenes from readily available precursors suggests that
by appropriate choice of starting acetylenes considerable
improvement of currently existing synthetic methods
involving benzocyclobutenes? should be possible.
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