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The addition of water to primary and secondary-tertiary acetylenic 6-glycols in the presence of HgSG,
proceeds with the preferential formation of keto glycols in which the CO group is found « to the tertiary C
atom [1-4]. By analogy with 5-diols, the structure of substituted tetrahydrofuranones, with the CO group
in the 4 position, was adopted for the hydration products of secondary-tertiary acetylenic y-glycols (II)
and (ffII), and the primary-tertiary analogs [5].

However, a study of the hydration products of y-glycols (I), (II), and (III) via NMR disclosed that,
independent of the structure of the radicals on the tertiary C atom, a mixture of the isomeric tetrahydro-
furans a and b is formed in an equal ratio:
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In the NMR spectra of the tetrahydrofuranones with different substituents in the 2 position [(IV), VI)],
or in the 5 position (V), the nonequivalence of the A and B protons is caused by their cis- or {rans-arrange-
ment relative to the substituents; two groups of signals are observed in the spectrum of compound (V),
which are characteristic for two isomers with a cis- and trans-arrangement of the substituents (Table 1).

The results of hydrating the unsymmetrical acetylenic y-glycols can be explained if the electronie
effects of the substituents are taken into account. As an example we will discuss the distribution of the
electron density on the C atoms of the triple bond of glycol (I). The o* constant of the (CHj3),CCH group,
calculated via the principle of structure additivity [6], is —0.365; o* of the CH(OH)CH; group is —0.450
[6]. Taking into account only the induction effects, the distribution of the electron density on the C atoms
of the C=C bond can be depicted in the following manner.
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Since —I; < —I, the difference I,—I; is quite small, and the triple bond is not sufficiently polarized
for the selective addition of water, as a result of which of tetrahydrofuranones (IVa) and (IVb) are formed in
an equal ratio. Together with this, the fact that the effect of the character of the alkyl radicals on the
tertiary hydroxylated C atom on the direction of the hydration is absent, makes it possible to postulate that
the resonance effects of the CH(OH)CH; group also participate in the distribution of the electron density.

Under the same conditions, the NMR spectra of the hydration products of the primary-tertiary acetyl-
enic y-glycols (R'=CH;, C;Hy; R =CHj; CRR' =CgHy) correspond to tetrahydrofuranones with structure b
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TABLE 1. Parameters of NMR Spectra of Substituted Tetrahydrofuranones (IV)-{(IX) R\ ‘Cr? Cp

G c
Rl/ \O/ \Rﬁ

o PN

Com~ | 5 ppm b Hz lAmount
pound - " " Hamy | Hmay | He CHag R R Jass | Ime Ipe | TH—cH, somer,
(IVa) CHs CH;s CHs 2,45 2,26 4,22 1,35 1,35 1,35 17,5 6,5 10,0 5,8 50
dvb) CHs CHs CHs 2,28 2,28 3,80 1,27 1,40 1,40 — -— — 6,8 50
(Va) CH3; Cotls | CHa 2,3b 2,12 4,26 1,35 1,32 1,14; 217 18,0 6,5 7,5 6,0 50
{(Vb) CHs CoHs CHs 1,18 2,26 3,34 0,87 1,32 1,14, 218 17,5 — —_— 6,8 50

2,4% 2,22 3,9 1,14 1,39 1,44; 2,18 17,5 —_ — 6,8
(Via) CsHio - CH3 2,47 2,42 4,29 1,35 1,42 18,0 8,3 10,5 6,0 50
(VIb) CsHio CHs 2,18 2,26 3,87 1,19 1,42 18,0 - —_ 6,8 50
(VII) CHs CH; H 2,26 2,26 3,90 —_ 1,34 1,34 — - — —_ 100
(VIID) CHs CoHs H 2,26 2,20 3,86 -— 1,61 0,92; 1,64 17,6 — — — 100
(IX) CsHio H 2,17 2,47 3,82 — 1,55 - —_ — — 100

{the CO group is in the 3 position), which is in agreement with the literature data [7, 8]. In [5] these com-
pounds were erroneously assumed to be type a tetrahydrofuranones,

EXPERIMENTAL METHOD

The NMR spectra were recorded on a Tesla BS487B spectrometer at a2 frequency of 80 MHz and ~ 20°C,
The solvent was CCly, the internal standard was HMDS, and the § scale was used.

Hydration of 2-Methyl-3-hexyne-2, 5-diol {I). To a mixture of 0.5 g of HgO, 0.5 ml of cone. H,S0,,
and 2 ml of H,O was added in drops a solution of 4.3 g of the glycol in 50 ml of ether, and the mixture was
stirred for 3 hat~20°C. The ether layer was separated, neutralized with soda selution, and dried over
MgS0;, The residue from the removal of the ether was vacuum-distilled, We obtained 3 g (72%) of pro-
duct withbp 49-50°C (17 mm), n]2)° 1.4416, which, based on the NMR data, was a mixture of 2, 5, 5-trimethyl-
4-tetrahydrofuranone (IVa) and 2, 5, 5-trimethyl-3-tetrahydrofuranone (IVb) in a 50 : 50 ratio, Found: C
65.36; H 9.18%. C;H;,0,. Calculated: C 65.62; H 9.37%. The IR spectrum has an absorption band with »
1760 ecm~! (CO group), while the frequencies of the OH group and multiple bonds are absent.

CONCLUSIONS

Based on the NMR spectral data, secondary-tertiary acetylenic y-glycols add water under the in-
fluence of mercuric sulfate to give the 2-methyl-5, 5-dialkyl-4- and 2-methyl-5, 5-dialkyl-3-tetrahydro-
furanones in a 1:1 ratio,
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