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Investigation of acetylenic Y -hydroxy ketones [1-4] has shown that the presence of a hydroxyl-con-
taining group in the o position to the triple bond has a substantial effect on their reactivity. In a continua-
tion of these investigations it seemed of interest to study acetylenic v -hydroxy aldehydes, about which
there is no information.

The hydroxy aldehydes (V-VIII) were obtained with 50-72% yields by the use of neutral manganese
dioxide in the ¥ modification [5,6]% The reaction was realized in the presence of a fivefold quantity of
¥ -MnOs, in dry benzene at room temperature. The course of the reaction was monitored by TLC.
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The acetylenic ¥ -hydroxy aldehydes can be kept at room temperature for several days without change.
On move prolonged storage they darken and become viscous. The IR spectra of compounds (V-VIIiI) are
characterized by the stretching vibrations of the triple bond at 2210 em~!, by the conjugated CO group
(1660 cm-1), and OH (3400 cm~!). The PMR spectrum of 2-hydroxy-2-methyl-3-pentyn-5-al (V) contains
signals for the protons of the gem-dimethyl groups (6 152 ppm). Singlets at 9.15 and 4.28 ppm correspend
to the protoas of the aldehyde and hydroxyl groups, respectively.

Available data on the reaction of acetylenic aldehydes with primary amines are extremely contradic-
tory. According to data in [9], CH = CCHO' adds tert-butylamine to form an acetylenic amine. Structures
of an acetylenic amino alcohol [10] and an anil of malonaldehyde in the enolic form [11] have been proposed
for the procuct from the reaction of aniline with CH = CCHO. According to data in [12-14], the reaction
of primary amines with CH = CCHO takes place exclusively at the triple bond, whereas according to [15]
products from addition at both the CO group and the triple bond are formed, depending on the conditions.

We studied the reaction of n-butylamine with acetylenic v -hydroxy aldehydes (V-VIII) in benzene at
room temperature. The reaction occurred at the CO group; acetylenic hydroxyazomethines (IX-XII) were
isolated with 51-62% yields. In spite of the fact that active manganese dioxide obtained by the method in
[8] is unsuitable for the synthesis of acetylenic ¥ -hydroxy aldehydes, the corresponding hydroxyazome-~
thines were obtained with good yields by simultaneous addition of the acetylenic ¥ -glycols and n-butyl-
amine to a suspension of manganese dioxide in benzene:

*During oxidation of acetylenic glycols with chromic anhydride in sulfuric acid and with manganese di-
oxide [7], obtained by the method in [8], the corresponding aldehydes were isolated with yields of 9% be-
cause, evidently, such manganese dioxide has a weakly alkaline reaction.
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In the IR spectra of the acetylenic hydroxyazomethines there are absorption bands for the triple
bond at 2225-2215 cm~! and a broad band with a maximum at 3370-3300 ecm-! for the hydroxyl. The band
for the vibrations of the conjugated C = N bond is split (1620-1612, 1605-1601 em~!), and this is evidently
explained by the general conjugation of the ~C = C—C = N - gystem.

The PMR spectrum of 1-(1'-hydroxycyclohexyl)-3-n-butylimino-1-propyne (XII) contains singlets
for the protons of the imino group at 7.45 ppm and the hydroxyl at 4.87 ppm and a multiplet at 3.52 ppm,
corresponding to the protons of the N-methylene group. The protons of the other methylene group of the
n-butyl radical and the six-membered ring form a multiplet centered at 1.58 ppm, and a triplet at 0.92
ppm corresponds to the methyl protons.

Thus, under comparable conditions, acetylenic ¥ -hydroxy aldehydes unlike CH = CCHO [12] add
primary amines not at the triple bond but at the CO group. This can evidently be explained by the elec-
tronic and steric effects of the RR'C(OH) group. The —I effect of this group promotes decrease in the
electron density of the triple bond and increase in the positive charge at the earbonyl C atom, and this
facilitates nucleophilic attack at the C = O bond of the acetylenic ¥ ~hydroxy aldehydes. Such a reaction
path is also promoted by steric hindrances from the tertiary carbon atom, which impede addition to the
triple bonc..

EXPERIMENTAL METHOD

The PMR spectra were recorded on a Tesla BS487B spectrometer at 80 MHz and ~20°C. The sol-
vent was carbon tetrachloride, HMDS was used as internal standaxrd, and the chemical shifts are given
on the & scale. The IR spectra were recorded on a UR-20 instrument.

2-Hydroxy-2-methyl-3-pentyn-5-al (V). A mixture of 4.16 g of compownd (I), 20 g of ¥~MnO, [5, 6],
and 100 ml of dry benzene was stirred for 5 h. The manganese dioxide was removed and thoroughly
washed with dry ether. After removal of the solvent 2.88 g (70.6%) of 2-hydroxy-2-methyl-3-pentyn-5-al
(V) was obtained; bp 57-59°C (2.5 mum Hg).

The hydroxy aldehydes (VI-VIII) were obtained similarly.

3-Methyl -6-n-butylimino~-4-hexyn-3-ol (X). a) To 0.9 g of 3-hydroxy~3-methyl-4-hexyn-6-al (VI)
in 20 ml of dry benzene we added dropwise 0.9 g of n-butylamine for 1 h. The reaction mixture was heated
at 35°C for 2 h. After removal of the solvent 0.8 g (62%) of compound (X) was obtained: bp 110-111°C (2.5
mm Hg), 12 1.4803.

b} To 13 g of active manganese dioxide in 100 ml of dry benzene we added simultaneously benzene
solutions of 2 g of 3-methyl-4-hexyne-3, 6-diol (II) and 2.3 g of n-butylamine. The mixture was stirred
for 4 h and left overnight. The filtrate was separated from the manganese dioxide and dried over magne-
sium sulfate. After removal of the solvent 2.04 g (70%) of compound (X) was isolated by vacuum distilla-
tion; bp 108-109°C (2 mm Hg); nf)o 1.4794. The hydroxyimines (IX) and (XII) were obtained similarly.

The IR spectra and physicochemical constants of the obtained compounds are given in Table 1.

CONCLUSIONS

1. Previously unknown acetylenic ¥ -hydroxy aldehydes were cobtained by oxidation of primary-
tertiary acetylenic Y -glycols with neutral manganese dioxide.

2. The addition of n-butylamine to acetylenic ¥ -hydroxy aldehydes takes place at the carbonyl
group to form acetylenic azomethines.
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