Communications

(2) T.Hatsui and H. Takeshita, Chem. Lett., 603 (1977).

(3) M. Anteunis, G. Swaelens, F. Anteunis-de Ketelaere, and P. Dirinck, Bull.
Soc. Chim. Belg., 80, 409 (1971).

(4) H. H. Wasserman and |. Saito, J. Am. Chem. Soc., 97, 805 (1975).

(5) A.P.Schaap and G.R. Faler, J. Am. Chem. Soc., 95, 3381 (1973). Alter-
native interpretations for the results have been published, cf: P. D. Bartlett
and M. 8. Ho, J. Am. Chem. Soc., 96, 627 (1974); and C. W. Jefford and
A. F. Boschung, Tetrahedron Lett., 4771 (1976).

(6) Chemical reduction, by thiourea, without isolation of an endoperoxide
formed by the singlet oxygen oxidation of cyclopentadiene should be related
to the present study in a sense of cis-glycol formation: cf., C. Kaneko, A.
Sugimoto, and S. Tanaka, Synthesis, 12, 876 (1974).

(7) W. Carruthers and A. Orridge, J. Chem. Soc., Perkin Trans. 1, 2411
(1977).

(8) W. Fenical, D. R. Kearns, and P. Radlick, J. Am. Chem. Soc., 91, 3396
(1969).

(9) (a) C. S. Foote, S. Mazur, P. A. Burns, and D. Lerdal, J. Am. Chem. Soc.,
95, 586 (1973); (b) P. A. Burns, C. 8. Foote, and S. Mazur, J. Org. Chem.,

41,899 (1976).

(10) W. E. Rosen, L. Dorfman, and M. P. Linfield, J. Org. Chem., 298, 1723
(1964).

(11) Inref 8 and 9, the formation of two methoxy alcohois have been described.
These authors assigned them as 12 and trans-1-hydroxy-2-methoxy-
indan. Although we have detected a trace of a third hydroperoxy derivative,
only 12 and 14 were characterized after the reduction.

(12) M. Koizumi and Y. Usui, Mol. Photochem., 4, 57 (1972).

(13) Formaldehyde, the oxidation product of methanol, was trapped as the di-
medone adduct in several runs.

(14) A.Frimer, D. Rot, and M. Sprecher, Tetrahedron Lett., 1927 (1977).

(15) 8. ito, H. Takeshita, and M. Hirama, Tetrahedron Lett., 1181 (1971).

(18) 8. lto, H. Takeshita, M. Hirama, and Y. Fukazawa, Tetrahedron Lett., 9
(1972).

Hitoshi Takeshita,* Toshihide Hatsui

Research Institute of Industrial Science
86 Kyushu University, Hakozaki, Fukuoka, 812, Japan

Received February 16, 1978

Rapid Elimination Reactions of Vinyl Ethers and
Sulfides with Potassium 3-Aminopropylamide.
Vinyl Sulfides as Acetylene Equivalents!

Summary: Potassium 3-aminopropylamide reacts rapidly
with vinyl sulfides and vinyl ethers at room temperature to
produce elimination products; vinyl sulfides yield alkynes with
a high degree of selectivity, while vinyl ethers yield dienes or
mixtures of dienes and alkynes. The reaction allows a mild,
efficient transformation of viny! sulfides into terminal acet-
ylenes.

Sir: Potassium 3-aminopropylamide (KAPA) has been shown
to be exceptionally active in base-catalyzed prototropic re-
actions? and in the elimination of vinyl and aryl halides.32
Reaction of vinyl compounds with hyperbases capable of ca-
talyzing rapid prototropic isomerization raises the possibility
of competing vinyl-alkyl interconversion, giving rise to dienes,
rather than alkynes, from elimination (Scheme I);3? in general,
simple alkynes and noncumulated dienes are not intercon-
verted by hyperbases.

Base-catalyzed equilibrations of olefins, ethers, and sulfides
containing a nonconjugated double bond have been studied;*
examination of the data and conditions indicate the ease of

=ITtobe Y =CHy« Y = 0 <Y =8S. In general, elimination
has not been reported to accompany these equilibrations;
however, few cases have been examined in which eliminations
to noncumulated dienes and to alkynes (or allenes) are si-
multaneously possible, reactions largely being limited to allylic
or propenyl systems. In fact, O’Connor and Lyness*2 have
reported slow formation of conjugated dienes during equili-
bration of 1-alken-1-yl sulfides with KO-t-Bu/MesS0.5 A
priori, elimination (1,2 or 1,4) of allylic structures to the more
stable® conjugated dienes should be more facile than elimi-
nation of vinyl structures to alkynes, if base and leaving group
are the same.

We find that KAPA reacts readily with both vinyl ethers
and vinyl sulfides at room temperature to produce elimination
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Scheme I

RYC==CHCHCH ~— RYCHCH==CCH
I II

! !

C==CCHCH CH=CHC==CH
II1 v

Scheme II
YR

H(CH, ),, C=CH(CH, ), H

1. KAPA

———— H(CH,),;;+», C==CH + dienes
2, H,0
1-alkyne/diene

nz1l,m=0 Y=0 R = CH, 1:50
nzx1l,m=0 Y=8 R =C.H, 100:1
n=0,m>1 _ _ .
n>1,m=1 Y=0 R =CH, 3:2
n=0,m>1 _ _ .
n>1,m=1 Y=8 R = C.H, 50:1
n,m>1 Y=0 R =CH, 1:2
n,m>1 Y=S8 R=C/H,, CH, 15:1

products in good yield. In contrast to results obtained with
KO-t-Bu/MeoS0,%85 eliminations with KAPA produce con-
siderable proportions of alkynes, with vinyl sulfides yielding
alkynes with high selectivity. Under the conditions of elimi-
nation, allenes and internal acetylenes are isomerized by
KAPA in seconds to the anions of 1-alkynes;22 thus only 1-
alkynes and noncumulated dienes were found as products
after hydrolysis. These results are summarized in Scheme
1L

GLC analysis of samples withdrawn and quenched revealed
a constant “pattern” of the diene product mixtures which was

Table 1. Reaction of Phenyl Vinyl Sulfides with KAPA¢

yield,d
substrate (time, h)? product® %
n-CeHpCH=CCH, + n-C4H,CH.C=CH, (0.3-0.5)
| 1-nonyne 86
SPh SPh
cCeH,,CH=CCH, + ¢-CH,CH,C==CH, (0.3-0.5) 3-cyclohexyl- 83
SPh SPh 1-propyne
(CH,);,C=CCH, (1.0 cyclohexyl 59e
&pn acetylene
n-CH:.CH=C-n-C,H, (10)
1-nonyne 83/
SPh
CoH CH=C-n-C;H;; (10) 1-penta- 82
ph decyne
FCHC=CHnCH: + rCHCH=CnCH, 10} g methy].1- 80/
SPh SPh nonyne

(CH,),C=C-n-C¢H,, (3.0 8-methyl-1~ 82

SPh nonyne

2 2.5 mmol of substrate added to 7.5 mL of ~1.3 M KAPA in
APA solution, 25 °C. ® Prepared by heating an equimolar mixture
of ketone and thiophenol with a trace of sulfuric or toluenesulfonic
acids in benzene with azeotropic removal of water to Linde 4A
molecular sieves in a Soxhlet extractor. ¢ Product identification
by comparison with authentic samples. ¢ Reaction mixtures were
subjected to normal extractive workup with pentane as the or-
ganic phase, dried over MgSQOy, treated with nonane or decane
as internal standard, and analyzed by GLC (Carbowax 20M or
polymethylphenylsilicone). ¢ Plus ~15% ethylbenzene. This
aromatization is under further study. / Average of three runs.
Variations were ~+5%.
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nearly identical with that obtained by treatment of «,cw-di-
enes’2b with KAPA.

The procedure is extremely simple. KAPAZb is prepared in
a 50-mL centrifuge tube (oven dried and cooled under Ar or
Ns, equipped with a TFE-covered magnetic stirring bar, closed
with a rubber injection septum) from 10.0 mmol of oil-free KH
and 7.5 mL of anhydrous 3-aminopropylamine (30-60 min,
H, evolved). With stirring and water bath cooling, neat vinyl
sulfide is injected.” After 0.3-3.0 h the tube is cooled in an ice
bath; the reaction mixture is quenched by addition of 10 mL
of ice water over 10-20 s and worked up conventionally using
pentane or ether. Examples are summarized in Table L.

This procedure was also employed in the product studies
of eliminations of vinyl ethers and vinyl sulfides summarized
in Scheme II.

The formation of alkynes, particularly with such a high
degree of selectivity from vinyl sulfides, by KAPA is quite
surprising in light of the complete absence of alkyne produc-
tion with KO-t-Bu/MesSO. It is unclear why the change in
base should result in such a pronounced change in the course
of the reaction;’d these effects are under current investiga-
tion.

Aside from mechanistic considerations, however, the rapid
eliminations of vinyl sulfides by KAPA allow the C=CSR unit
to be considered a convenient acetylene equivalent. This unit
is formed by a variety of structural elaboration reactions in-
volving C—-C bond formation,®® by reactions of mercaptans
with carbonyl compounds,'© and by thermolysis!! of a-thio-
methyl alkylmethy! sulfoxides which have been employed as
carbonyl anion synthons.12
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