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Baeyer first reported the synthesis of diiodoacetyleh)eaqd
diiodobutadiyne?) in 1885 Heilbronner and co-workers reported
the synthesis a2 in pure form in the 19705These two molecules

(Figure 1) have received renewed interest recently as precursors

to conjugated polymers, including carbyhand as constituents
in multicomponent conducting saltsln the 115 years since
Baeyer's initial description of and2, however, no other members
of this family have been reported. We have now extended this
series of carbon iodides by synthesizing diiodohexatrigeitd
diiodooctatetrayne4), two new iodine-capped carbon rods.
Developments in synthetic methodology since Baeyer's time
have made compoundsand 4 accessible targets, despite their
extreme reactivity. Walton’s pioneering wérkrovided routes

to silyl-protected carbon rods based on copper-mediated reactions

such as the CadistChodkiewicZ and Hay couplings® Recent
improvements in techniques for halogenating alkynes involve
preparing them directly from trimethylsilyl-protected precursbors,
thereby allowing us to avoid both triacetylene and tetraacetylene
as volatile and unstable intermediates in the preparati@eoid

4,

We chose8 and4 as targets because of our interest in preparing
well-defined organic molecules that can fragment to form small
neutral all-carbon compounds size-specifically. These precursor
molecules will allow us to study the reactions of smallspecies
that lead to fullerene formatiofi. The relative weakness of
carbon-iodide bonds make3 and4 promising precursors to the
linear species £and G, respectively, as shown in Scheme 1.

To act as efficient @precursors, these compounds need to be
stable enough for convenient handling, but unstable enough to
fragment as desired upon pyrolysis or photolysis. In fact, triyne
3 explodes when heated in a melting point capillary to G0
and decomposes over a few days’ time at room temperature. At
—10 °C, 3 can be kept for several months at least, either as a
yellow crystalline solid or in solution, without noticeable decom-
position. Tetraynd is somewhat less stable, exploding at’€5
A yellow solution of4 in acetone, kept in the dark at10 °C,
decomposed slowly, after a few weeks producing a black
precipitate.

We prepared3 and 4, in 65% and 71% yield, respectively,
directly from the silyl-protected polyynesand 10 by reaction
with N-iodosuccinimide and silver nitrate (Scheme® ZJom-
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Figure 1. Diiodopolyynesl—4.

Scheme 1.Predicted Fragmentation @fand4 To Form G
and G
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pounds?7 and 10 were prepared by literature methods, starting
from the propargy! alcohol and TMSacetylene dimers and
8.11,12
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and —0.6 ppm, but no signal at 68.0 ppm. Recognizing that THF could be
responsible for the signal at 68.0 ppm in the published spectrum (taken in
THF-dg), we took a new3C NMR spectrum at 125 MHz which resolved the
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Table 1. 3C NMR Chemical Shifts o and4 (in ppm) o o)
ABC _ 4B D — e can G
i— h— — — — — h— ]

3 4

compound3in O(A o(B o(C ¢

p ) (8) © B Lo Yo
CDCls 0.9 78.5 59.7 ! O | o1 —
DMSO-ds 14.6 76.3 58.8 [N
compound4 in o(A) o(B) o(C, D)
CDCls 1.9 78.8 58.8, 62.0
DMSO-ds 17.9 77.4 58.3, 62.7

mass spectrometry & gives the parent ion atvz 326, as well
as major fragment ions atvz 199, 127, and 72. These peaks
correspond to [g] ", [I]1, and [G] ", respectively. There is also
a smaller fragment atVz 254, presumably corresponding te] fi
formed in a secondary reaction.

The 3C NMR spectra of3 and 4 change significantly with
solvent, as shown in Table 1. For instance, the peak assigned tarigure 2. Cocrystal of3 and triphenylphosphine oxide. (For clarity, only
carbon A, bonded directly to iodine, moves from 0.9 ppm in three PP§O molecules are shown.)

CDCl; to 14.6 ppm in DMSGds. We attribute this almost 14-
ppm displacement in chemical shift to a Lewis achhse

slowly turning brown at 125°C, well above the explosion
interaction between the iodine and the oxygen of DMSO. temperature 08. The3-PPhO crystals survive for weeks at room

Interactions of this sort between iodoalkynes and Lewis bases€MPerature with no apparent decomposition.
are well documented, but the effect of this interaction on the  The crystal structure d with PPRO is shown in Figure 2!
chemical shift has to our knowledge not been noted previously. As predicted, the iodine atoms 8fare in close contact with the
Both the strength and the direction of this change in the Lewis-basic oxygen atoms. The stoichiometry of the crystal is
chemical shift of carbon A are surprising. We have confirmed 1:1, with two iodine atoms interacting with each oxygen.
that the observed displacement in chemical shift is a general Compound3 is linear, with alternating bond lengths appropriate
phenomenon of iodoalkynes. For example, the carbon bonded tofor the expected polyyne structuref€Cs = Cc—Cc = 1.20 A,
iodine in iodophenylacetylene has a chemical shift of 6.1 ppm in Ce—Cc = 1.38 A). The carboriodine bond length is 1.96 A,
CDCl, but it resonates at 20 ppm in pyridide-We are currently ~ similar to those observed in alkynyliodonium safs.
investigating this interaction further, both computationally and  In conclusion, we have synthesized two new carbon iodides.

experimentally. Compounds3 and 4 combine several interesting properties:
Attempts to obtain a single crystal & suitable for X-ray Lewis-acidic sites suitable for molecular assembly, extended linear
diffraction studies proved unsuccessful. From chlorof@merms conjugation, and the potential to fragment in a predictable way.
fibrous bundles that are disordered along two dimensions. We On the basis of these properties, they have potential as constituents
therefore sought to take advantage of the Lewis -abmke in neutral-salt multicomponent conducting materials and promise

interactions of3 to prepare more highly ordered crystals using to serve as useful precursors to linear all-carbon molecules. After
either diazabicyclooctane (DABCO) or triphenylphosphine oxide 115 years, diiodoacetylene and diiodobutadiyne have some
(PPRO) as a cocrystallizing agent, in a variation of the method company.

established by Etter for crystallizing hydrogen bond donddrs.
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