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We previously showed [1] that the use of AlkMgX.
THF complexes in aromatic hydrocarbons instead of
Gringnard compounds in diethyl ether ensures replace-
ment of the chlorine atom in 4-chloro-2-methyl-3-
butyn-2-ol and preparation of the corresponding alkyl-
acetylenic alcohols in good yield; simultaneously, the
fire risk of the process is considerably reduced. With
the goal of further improving this procedure we have
examined the possibility of replacing THF by cheaper
and flame-proof triethylamine.

We have found that the reaction of Grignard com-
pounds with 4-chloro-2-methyl-3-butyn-2-ol in
toluene in the presence of triethylamine as complexing
agent shows the same general relations as with the
use of THF. Aliphatic Grignard compounds react
much more readily than do arylmagnesium halides,
and the yield of the target products attains 80%.
Therefore, AlkMgX. N(C2H5)3 complexes are more
appropriate than AlkMgX. THF for nucleophilic sub-
stitution of chlorine at the triple bond.

On the other hand, in reactions following the elec-
trophilic elimination3addition pattern, where the
crucial factor is the acidity of the cationic component
of organomagnesium compound, the use of AlkMgX.

N(C2H5)3 complexes gives no positive results. In
particular, the reaction of Iotsitch compound derived
from 2-methyl-3-butyn-2-ol with triethyl orthoformate

gives only 23% of the target hydroxy acetal. In the
presence of less donor THF the yield increases to
67%, which is comparable with the results obtained
in diethyl ether [2].

2-Methyl-3-nonyn-2-ol (I). To the Grignard com-
pound prepared from 4.0 g (0.17 mol) of metallic
magnesium, 18.6 ml (22.65 g, 0.15 mol) of pentyl
bromide, and 24.3 ml (17.51 g, 0.17 mol) of triethyl-
amine in 50 ml of toluene [3] we added dropwise with
stirring 5.5 ml (5.9 g, 0.05 mol) of 4-chloro-2-methyl-
3-butyn-2-ol. The mixture was heated for 4 h at 60oC
and decomposed with 3% hydrochloric acid on
cooling, the organic phase was separated and dried
over magnesium sulfate, and volatile fractions were
distilled off. Vacuum distillation of the residue at
92394oC (10 mm) gave 6.16 g (80%) of 2-methyl-3-
nonyn-2-ol,nD

20 = 1.4434. Following a similar proce-
dure, 72% of 2-methyl-3-decyn-2-ol (II ) was obtained,
nD

20 1.4424.
4-Hydroxy-4-methyl-2-pentynal diethyl acetal

(III). Butyl bromide, 2.2 ml (2.74 g, 0.02 mol), was
added to a mixture of 5.3 g (0.22 mol) of metallic
magnesium, 50 ml of toluene, and 1.6 ml (1.44 g,
0.02 mol) of THF. The mixture was heated to 40oC.
When the reaction started, 9.8 ml (8.4 g, 0.10 mol)
of 2-methyl-3-butyn-2-ol, 19.4 ml (24.66 g, 0.18 mol)
of butyl bromide, and 14.7 ml (12.96 g, 0.18 mol) of
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THF in 50 ml of toluene were simultaneously added
dropwise with stirring at 40oC. The mixture was
heated for 0.5 h, 16.4 ml (14.8 g, 0.10 mol) of ethyl
orthoformate was added, and the mixture was heated
for 4 h at 60oC and decomposed with a saturated
solution of NH4Cl on cooling with water. The organic
phase was separated and dried over magnesium sul-
fate, and volatile fractions were distilled off. Vacuum
distillation of the residue at 91392oC (3 mm) gave
12.46 g (67%) of 4-hydroxy-4-methyl-2-pentynal
diethyl acetal,nD

20 1.4400.
The IR spectra of compoundsI3III contained

absorption bands typical of C
Í

ÄC bond (22203
2230 cm31) and OH group (335033400 cm31). Com-
pound III also showed in the IR spectrum a band at
1250 cm31, which is typical of stretching vibrations
of ether moiety.

The physical properties of productsI3III were
consistent with published data [1, 2]. The IR spectra
were recorded on a UR-20 spectrometer.
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