REACTION OF METHYLDIACETYLENE WITH ALIPHATIC
ALCOHOLS UNDER ALKALINE CATALYSIS CONDITIONS
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Previously we had shown that monosubstituted diacetylenes when heated with either methyl or ethyl
alcohol in the presence of alkaline catalysts easily form cis-ethynyl vinyl ethers {1, 2]. However, it was
indicated [3] that when diacetylene is reacted with alcohols the configuration of the formed products depends
on the nature of the alcohol and the reaction conditions.

In order to ascertain if the rule of "trans-addition" is retained in the monosubstituted diacetylene
series we studied the addition of a number of aliphatic alcohols on the example of methyldiacetylene (I).
CH,C=C—C=CH -~ CH,C=C—CH=CHOR
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Here only the cis-isomers (II) were obtained. The formation of the trans-isomer was also not ob-
served when (I) was heated with MeOH in an aprotic solvent like dioxane. Apparently, the trans-addition
rule [4] is obeyed well under the employed conditions as the result of the coordinated attack by the alkoxyl
ion and the alcohol (solvent), without the formation of the carbanion with a delocalized charge [5]. By
means of special experiments it was shown that isomerization is not obgserved when the reaction products
are heated at 130-140° for 3-4 h. The purity of the obtained products was checked by GLC. The structure
of the obtained cis-ethynyl vinyl ethers was confirmed by the NMR spectra, which were taken on a Varian
DA-60-TL instrument (Table 1), and by the data of the IR spectra (strong band at 736 cm™1),

EXPERIMENTAL METHOD

General Method for Preparation of Ethynyl Vinyl Ethers (II). A mixture of 2 g of methyldiacetylene
{I), 20 ml of the alcohol (or 10 ml of alcohol and 10 ml of dioxane) and 0.1 g of KOH was heated in an am-
pul for 2 h on the steam bath, neutralized by the passage of CO,, diluted with water, extracted with ether,
and dried over K,CO;. After distilling off the solvent the obtained ethynyl vinyl ethers were subjected to
distillation. The yields and physicochemical data are given in Table 2.

TABLE 1. Chemical Shifts and Spin—Spin Coupling Constants for
CH3C = C—CH = CH—OR (6, ppm, relative to HMDS, in CCly, J,

Hz)
5-0oR mcﬂ. g
323 51, | ScH E& 3 :
® a * | —ocH, | —(CH, | _cH, & & g
S ~ B
CHs 6,02 |4,25] 1,8 | 3,64% | — - 6,45 | 2,8 | 0,8
CaHs .04 | 4.25|1.85| 3.78 - 1,22 | 65 26 | 0.8
CsHy 6034221 1,84 3.76 1,52 | 092 | 63 2’6 | 0.8
CHo 603|422 | 1.86| 3,76 148 | 092 | 65 26 | —
CsHu 6,02 | 4231861 378 137 | 092 | 65 26 | —

*Refers to the OCHj; group.
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TABLE 2. Properties of Obtained Ethynyl Vinyl Ethers CH;C = C

—CH = CHOR )
s : Found,% |Calculated %
Yield, [P’ Cf“’ | Pmax, nm -1
% m“? of Heg) c H [ H [e(in alcohol}  cm
nf§
CH; 77,5 59—60 (40) 174,60 8,40]74,97 8,394 237 736, 1636,
1,4980 16800 2230
CaHs 80,5 67 (20) |76,18] 9,13]|76,32| 9,15 237 736, 1636,
1,4892 16600 2225
CaHy 76,4 72(11) |77,19] 9,76]77,37| 9,74 237 736, 1638,
1,4804 15900 2225
CsHs 76,0 83 (10) [78,14/10,17|78,21]10,21] 237 736, 1634,
1,4792 . 16400 2220
CsHyy 74,5 98 (11) 178,82]10,48| 78,89 10,51 237 736, 1634,
1,4760 1. 16600 2220
CONCLUSIONS

The reaction of methyldiacetylene with aliphatic alcohols (heating on the steam bath in the presence
of KOH) leads only to the cis-ethynyl vinyl ethers.
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