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

is the resonance between propargyl end allenic structures (e.g. Scheme 1, z-m). A search 

ol" the literature reveals, however, that relatively little recent work hes been done ou the 

fcmation and reactions of substituted propszgyl (@ sXlenic) cations. Burawoy snd Spinner 

investigated (' the solvolysis of a series of tertiary halides RC=C-C(CIi&-X in 8@ aqueous 

ethancl, and found that the triple bond "efficiently transmitted polar effects," as inferred from 

relative solvolytic rates. The pyoducts from these reactions were not identified. Wre recently 

the pm spectraof severaltertiarypropargylcarb~~ions iu "super acid" have been obtsin&2J' 

and it was coucluded, (2) Wslleuyl cation resonance form plsy su iqortaut part in sJQuy1 car- 

botiuu ious." Recovered products Frau these exp erimeuts generally cont&mllesst&lG$ of 

cou_pouuds which would have arisen from allenic precursors. The renewed interest in vinyl cations (4: 

(of &ich g is an exsuple) prcanpts this report. 

The acetolysis of l,J~-t-butylpropsrgyl tosylate (5) might be expected to yield scum or 

all of the products shown in Scheme 1. (5) Direct trspping by solvent of cation(s) Z-III - 
(paths A and B) would lead to propargyl and sllenic acetates, respectively. To the extent that 

positive charge resides at Cl or C3, methyl migrations (paths C and D) could be expected by 

~nslogy with the behavior of neopentyl-like carbonimaions. Finally, ion-pairreturnto allenic 

tosylate g (path E) might be anticipated. With our attention focused on these intriguing 

possibElities, and the inform&ion they might yield concerning charge densities in propargyl 

cations, and the energetics of metbylmigrations and ion-p& return in these systems, we prepsred 

tosylate I by the method of Corey snd Borden. (6) 
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The acetolysis of 2 was carrled out 

acetate, and the rates of the solvolyses 
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in dry acetic acid containing one equivelent of sodium 

were monitored titrimetrically. (71 The reactions were 

uniformly first-order through txyo to three half-lives; rates and activation parsmeters are given 

in Table I. Following the work of Shiner and coworkers, (8) we feel a suitable model compound for 

2 would be 3,3-dimethyl-2-bxtyl (pinacolyl~ tosylate, for which the acetolysis rate constent at 

50° is 6.35 x lo-6.(gJ Corqxwison of this value with the one fez L (Table I) Indicates a signif- 

icant ei&t-fold enhancement for the latter due to cr_triple-bond p&f&p&ion. 

Reparative acetolysis under the ssme conditions I&. to a product mixbure (Table II:) cor?prisini; 

three major products (tc&al.l&~g 995;) and seven minor C~Onehs (t&allinC $& 1::) w&iCh CcG bt 

effiCimlt~- sega;rtc_d by &C in 3. CcSbOVa; 20X COiWL of the WOr produCts, One ms j.mf?ti.at%- 
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TABLF I -u 

Apparent First-Order Acetolysis Pate Constants for I (a) 

T + 0.6 oc k, set -1 A k" s -;Gq 

40.0 (1.34 f o.oo6) x 10-5 26.47 3.59 

50.0 (5.01 4 0.04) x 10 -5 26.45 3.48 

65.0 (3.27 f 0.02) x 10 -4 26.42 3.43 

(a) kcal (b) 
Ga = 27.09 + 0.16 -. mole In solvolyses positive &is uncommon but 

suggestive of an ionization process involving a highly stable cation. 

identified as IV by comparison with a sample (10) prepared directly from the alcohol. (6) Ester IV - 
v:zs found to be completely stable to the reaction and separations conditions. Structural assign- 

ments for the other two major products, isolated v3.a preparative glpc, were made on the following - 

basis: a) both had glpc retention characteristics of hydrocarbons, b) the first-eluted product 

W shoxed the following spectral absorptions- ir. 1730 cm-' (w), 1640 (w), ~65 (ml, I.210 (ml, 

go5 (s), 800 (vs); pm (in CC~$MS): 6 1.20 (s) + 1.28 (al tottaJUng XX, 1.79 (sharp m, 3?0, 

3.0 (m. IHI, 4.65-5.2 (m, 2~1; assignment:~. The third eluted product showed ir: 2210 (vw), 

1720 (nl, 1305 (81, u55 (s), 1210 (81, 1.14a (s), 800 (vsf; mr: 8 1.25 (8, 9~1, 1.71 (8, 6d, 

1.87 (broadened s, 3x1; uv (MeoH): & 227 run (log C 4.13); assignment: _vrI. Of the minor product 

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

TAELEII 

Products from the Azyys of Lat 65' C (a) 

Product Relative GLPC Peak Areas (b) 

1r(c) 5Sc) 6 +d) 

Iv 82.3 04.4 82.5 

VI 5.3 4.7 5.3 

VII 11.4 

otiis) 

9.9 9.2 

Cl Cl -3 
(a) Tosylate 2 (4.60 g, 14.2 nmole) yielded 2.81 g crude acetolysate. Using 

above percentages, this corresponds to 11.1 amole 3 .O.g srnole 5 and 

(b) 
2.0 msole E for an absolute yield of (14.0/14.2)xlOG=99$. 

Disk-integrated glpc peak areas using Carbowax 20M colunm. 
:c~~(half-life) = 2100 sec. (') Two equivalents of sodium acetate. 
e Seven other components. 



‘bd”btedlyx ie sasmg these, but bejng a tertiary acetate it was unstable with respect to E and 

&7f An absorptia at 1685 cmmL in the lr spectm of a mixture of three trace components 

sqgestedtbat~or~s&ghthavebeenpresent. !&e fact that the product ratios (Table II) were 

viduaUy maf?fe&ed by reaction time ad added acetate ion suggests that at least the three major 

ccaqontxrts arepzimaryms, stsbletotbe reaction conditions. Finally, a ssmple of 2 isolated 

ulthout recrgstallieation after cme acetolysis half-IMe was identical in aU respects to starting 

mateEM.. 

these dataindieatetha%pathsA (.-@$I sndC (6$) arepredominsntduringthe acetolysis of 

L(51 Paths B, D, sndEc.snnot account for more thsnl$ oftheproducts. Similarly, the lack of 

ex&nce for 2 N3ns out any significent im-p&r retrrm &th rearrangement. It can be inferred 

fran these results that positive charge density resides mostly at Cl in the propargyl cation, arld 

-vinyl c&ion (res~cefc&~,alt~ WaUylic,a is considerably less stable than E 

We me presently engaged in the synthesis of opti- active E in order to determine whether 

the cation formedbyits solos (z3) in fact auters the samemanifold as that from& (12) 

RHERExcE3 
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(51 Direct displacement by solvent of the tosylate group is sterically unfavorable in 
neopentyl-type systems. SeealsoTable I, footiteb. 

(61 w. T. Rmdm and E. J. Corey, Tet. L&t., 3l3 (1969). Th ese authors report that opticslly 
pure I hsd mp f%.5-88.00; foranalyticallypureracemic I (recrystallizedf!rcxnhexane~ we 
fouu&ilQ 80.0-8l.3o. Similarly for optically pure 1,3-d%+butylpropargyl alcohol they gave 
rQ 58.860.3; for racemic alcohol we found, after reuy&?.llization From heKane, mp 388.5-1Go. 

(7) rti;lwical procedure, see T. L Jacobs sod B. S. Macomber, J. Am. Chem. SOL, 2, 4824 
. 

(8) V. J. shiner, Jr., R. D. Fisher, uld W. Dow& m 7'748 (1969). 

(91 A. LFainbergamiS. Wimtein, a 78, r180 (1956). 

(101 bp 81&~?~ (13 I&; ir: 2270 cm-l(s), 1735(vs), X%(vs); pmr: 8 0.95 (s, 9H?, 1.22 (s, 9x1, 
a2.01 (6, 3RH), 5.u7 (s, UiL Calcd for c13R2202: C, 74.24; H,10.55. Found: c, 74.6; H, 10.59. 

(llj In the ir spectrum of VI the absorption attributable to -C=C- stretch was not intense enou& 
to be assi@xd. !&is z not an U~C~ZCKXI situation for relatively synunetrical acetylenes 
(K. Nakanishi, "Infrared Absorption Spectroscopy," Holden-Day, Inc., San Francisco 1962). 
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