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‘A common example of allylic-type interaction, often encountered at the undergraduate level,

is the resonance between propargyl end allenic structures (e.g. Scheme 1, E"’E,IJ' A search
of the literature reveals, however, that relatively little recent work has been done on the
formation and reactions of substituted propargyl (<> allenic) cations. Burawoy and Spinner
investigated e the solvolysis of a series of tertiary halides Rca:-c(cu3)2-x in 80% agueous
ethencl, and found that the triple bond "efficiently transmitted polar effects,” as inferred from
relative solvolytic rates. The products from these reactions were not identified. More recently
the prr spectra of several tertiary propargyl carbonium ions in "super acid” have been o'btainedsa’ b
and it was concluded, (2) "allenyl cetion resonance forms play an important part in alkynyl car-
bonium ions." Recovered products from these experiments generally contained less thdn 104 of
compounds which would have arisen from allenic precursors. The renewed interest in vinyl ca.tions(h:

(of vhich I is an example) prompts this report.

The acetolysis of 1,3-di-t-butylpropargyl tosylate (5) might be expected to yield some or
211 of the products shown in Scheme 1. (5) Direct trapping by solvent of cation(s) EHE
(paths A and B) would lead to propargyl and allenic acetates, respectively. To the éxtent' that
positive charge resides at cl or 03, methyl migrations (paths C and D) could be expectéd by
enalogy with the behavior of neopentyl-like carbonium ions. Finally, ion-pair return to allenic
tosylate ,PS (path E)} might be anticipated. With our attention focused on these intriguing
possibilities, and the information they might yield concerning charge densities in propargyl
cations, and the energetics of methyl migrations and ion-palr return in these systems, we prepared
tosylate :Lby the method of Corey and Borden. (6)
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Ac = -COCH, Ts = -soz-@.cx-r.’

The acetolysis of I wes carried out in dry acetic acid containing one equivelent of sodium

acetate, and the rates of the solvolyses were monitored titrimetrically. m The reactions were
uniformly first-order through two to three half-lives; rates and activation parameters are given
in Teble I. Following the work of Shiner and coworkers, (8) we feel a suitable model compound for
5 would be 3,3-dimethyl-2-butyl (pinacolyl) tosylate, for which the scetolysis rate constent at
50° is 6.35 x 10"6. (9) Comparison of this value with the one for I (Table IJ indicates a signif-

icaant eight-fold enhancement for the latter due to g-triple-bond participation.

Preperative acetolysis under the same conditions led to a product mixture (Table IT) comprising
three major products (totalling 995} and seven minor components (totalling ce. 1f) which cculd be

efficlently separated by glpc on a Csrbowax 20 colurm. Of the major products, one was jrmedistely
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TADIE 1
Apparent First-Order Acetolysis Rete Constants for E(a)

T + 0.5 % k, gee™t A g };;.—-?-—-?;‘ A g* eu(b
k0.0 (134 + 0,006) x 10~ 26,47 5.59
50.0 (5.01 + 0.04) x 107 26.45 3,48
65.0 (3.27 + 0.02) x 107 26.k2 3.43

(a) E, =27.09 * 0,16 ;%%’ (b)m solvolyses positive AS™ is uncommon, but
suggestive of an ionization process involving a highly stable cation.
identified as IV by comparison with a sample(lo) prepared directly frcem the alechol. (6 Ester H

was found to be completely stable to the reaction and separations conditions. Structural assign-
nents for the other two major products, isolated via preparative glpe, were made on the following
besis: a) both had glpe retention characteristics of hydrocarbons, b) the first-eluted product
showed the following spectral absorptions— irgu’ 1730 et {w), 1640 (w), 1265 (m), 1210 (m),

905 (s), 800 {vs); prr (in CClh/'n-iS): $ 1.20 (s) + 1.28 (a) totalling 12H, 1.79 (sharp m, 3H),

3.0 (m. 1H), 4.65-5.2 (m, 2HJ; assigmment: VI. The third eluted product showed ir: 2210 (vw),
1720 (m), 1305 (s), 1255 (s), 1210 (s), 1240 (s), 800 (vs); pme: & 1.25 (s, 9H), L.T1 (s, 6H),
1.87 (brosdened s, 3H); uv (MeOH): N . 227 mm (log ¢ 4.13); assigment: VII. 0f the minor product

apperently none is allenic (ir) , and at least four are esters (ir and retention characteristics).

TALE IT
Products from the Acetolysis of I at 65° C (a)
Product Relative GLPC Peak Areas(®)
17(e) 5 yie) 6 7(e,d)

s 82,3 84.4 82.5

L 5.3 4.7 5.3

VI 11,4 9.9 9.2
other{®) <1 <1 ~3

(&)Tosylate :.5 (4.60 g, 14.2 mmole) yielded 2.81 g crude acetolysate, Using
above percentages, this corresponds to 11,1 mmole o, ‘0.9 mmole VAE, and
2.0 mmole VII for an absolute yield of (14.0/14,2)x100=99%.

(b)Disk-integrated glpc peak arcas using Carbowax 20M column,

(°) p(narr-1ife) = 2100 see. (%) Mo equivalents of sodium acetate,

(e)Seven other components,
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Undoubtedly ! iz among these, 'lnrt being a tertiery acetate it was umstable with respect to VI and

!g.m An sbsorption at 1685 cm >

in the ir spectrum of a mixture of three trace components
suggested that VIIT or X might have been present. The fact that the product ratios (Teble II) were
virtually unaffected by reaction time and added acetate ion suggests that at least the three major
conponents are primary products, stable to the reaction conditions. Finally, a sample of I isolated
without recrystallization after one acetolysis half-life was identical in all respects to sterting
material.

These data indicate that paths A (~83%) and ¢ (~164) are predominant during the acetolysis of
(5)
I.

~

evidence for ,,]?5 rules out any significant ion-pair return with rearrangement. It can be inferred

Paths B, D, and E cannot account for more than 1% of the products. Similarly, the lack of

fram these results that positive charge density resides mostly at cl in the propargyl cation, end
that vinyl cation (rescnance form) I, although "allylie,® is considerably less stable than i
We are presently engaged in the synthesis of optically active 5}3 in order to determine whether

the cation formed by its solvolysis (...I:LI. %) in fact enters the same manifold as that from 5.(12,
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