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The reaction of thiophene-2-carbaldehyde and 5-ethylthiophene-2-carbaldehyde with alkyl-
ethynylmagnesium halides has given thienyl acetylenic alcohols, and these have been
oxidized to the corresponding ketones. The reactions of the latter with hydrazine and their
hydrogenation have been studied.

We have previously studied the reaction of thiophene-2-carbaldehyde and its 5-nitro and 5-bromo de-
rivatives with phenylethynylmagnesium bromide [1]. The phenylethynylthienyl alcohols obtained proved to
be extremely unstable compounds and, without preparative isolation, were oxidized by manganese dioxide to
the corresponding ketones.

It appeared of interest to obtain and study the properties of alkyl-substituted thienyl acetylenic alco-
hols and ketones. Attempts to carry out the reaction of thiophene-2-carbaldehyde (I) with alkylacetylenes
using sodium in liquid ammonia were unsuccessful. It is likely that in an alkaline medium the thienylacetyl-
enic alcohols formed during the reaction isomerize into thienyl vinyl ketones, which readily polymerize
under the action of sodium amide. The IR spectra of the amorphous polymers obtained have a strong carb-
onyl absorption band in the 1720 em™ region and lack absorption bands for C=C and C= C bonds.

Alkyl-substituted thienylacetylenyl alcohols were obtained in good yields (40-70%) by the Iotsich re-
action using tetrahydrofuran as solvent:
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The alcohols obtained consist of viscous light green liquids dark-

§ ® RE 868 ening on storage in the air. The constants of II-VI are given in
% s Table 1, When II-VI were oxidized with active manganese dioxide
§ o §§ §§§ in ether for 6 h, good yields (60-80%) of the corresponding thienyl
£ I el b acetylenic ketones VII-IX were obtained; their constants are given
2 in Table 2. The exaltation of the molecular refraction of the
= 2| 28 {23 ketones obtained is 3.0-3.3 units.
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£ 4 EXPERIMENTAL
5 H £ DT & 1-(2'~-Thienyl)but-2-yn-1-0l (I). With vigorous stirring,
B oL 00w . g methylacetylene was passed for 5 h through a solution of the Grig-
o~ . - 44’ nard reagent from 1.6 g of magnesium and 7.4 g of ethyl bromide
g JS ™ in 50 ml of tetrahydrofuran at —20°C. Then a solution of 5 g
g 'EE TR & (0.045 mole) of thiophene-2-carbaldehyde in 20 ml of dry tetra~
= 83 -5 5 hydrofuran was slowly added with the continued passage of methyl-

acetylene. The mixture was stirred for 1 h and was left overnight.
The complex obtained was decomposed with saturated ammonium
chloride solution, the organic layer was separated off, and the
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aqueous layer was extracted with ether. The organic layer and the ethereal extracts were treated with 5%
acetic acid and with water and were dried with potassium carbonate, The ether was evaporated off and the
residue was distilled in vacuum giving 4.8 g (70%) of II. 1~-(5'-Ethyl-2'-thienyl)but-2-yn-1-ol (III}) was ob-
tained similarly,

1-(2'~Thienyl)hex~2~yn~1-o0l (IV). With cooling (0°C), a solution of 4.08 g (0.05 mole} of propylacetyl-
ene in 15 ml of dry tetrahydrofuran was added to the Grignard reagent prepared from 1.44 g (0.06 g-atom)
of magnesium and 7 g (0,065 mole) of ethyl bromide in 75 ml of dry tetrahydrofuran, The mixture was
heated in the water bath for 3 h and cooled to 0°C, and a solution of 5.6 g (0.05 mole) of thiophene~2-carb-
aldehyde in 15 mi of dry tetrahydrofuran was slowly added. The resulting mixture was stirred for 1 h and
left overnight. The reaction product was worked up in a similar manner to II. This gave 3.51 (42%) of IV,
1-{2'-Thienyl)hept-2-yn-1-ol (V) and 1- (2'-thienyl)oct-2-yn~1-ol (VI) were obtained similarly.

1~(2'~Thienyl)but-2-yn~1-one (VII). With vigorous stirring, 10.6 g of active manganese dioxide was
added to a solution of 1.52 g (0.01 mole} of I in 40 ml of ether, The mixture was stirred at room tempera-
ture for 6 h. Then the precipitate was filtered off and washed repeatedly with ether, The ethereal solution -
was dried with magnesium sulfate and evaporated, and the residue was distilled in vacuum. This gave 1.16
g (77.5%) of VII, 1-(5'-Ethyl-2'~thienyl)but-2-yn-1-one (VIII), 1-(2'-thienyl)hex~2-yn-1-one (IX), 1-(2'~
thienyl)hept-2-yn-1-one (Xj, and 1-(2'-thienyl)oct-2-yn-1-one (XI) were obtained similarly.

5-Methyl-3~(2'-thienyl)pyrazole (XII). A mixture of 0.35 g (2.3 mmoles) of VII and 0.3 g (2.3 mmoles)
of hydrazine sulfate in 20 ml of ethanol was heated to the boiling point of the solvent, and then a small
amount of water was added to render it homogeneous. To this boiling solution was added in drops a satu-
rated solution of 0.32 g (2.3 mmoles) of potassium carbonate, and the mixture was heated in the water bath
for 3 h, cooled, and treated with 30 ml of water. The precipitate that deposited was filtered off and was
washed on the glass filter with water, cold ethanol, and ether. Then it was recrystallized from ethanol,
giving 0.34 g (90%) of XII, mp 137-138°C. Found %: N 17.27. CzH;N,S. Calculated %: N 17.07.

5-Butyl-3-(2'-thienyl)pyrazole (XII), This was obtained in a similar manner to XII from 1 g (5.2
mmoles) of X and 0,68 g (5.2 mmoles) of hydrazine sulfate. Yield 0.82 g (85%). bp 180-~182°C (1 mm); mp
64-65°C (from ethanol). Found %: N 13.61. Cy;H4N,S, Calculated %: N 13.58,

5-Pentyl-3-(2'-thienyl)pyrazole (XIV), This was obtained in a similar manner to XII from 1.5 g (7.6
mmoles) of XI and 0.99 g (7.6 mmoles) of hydrazine sulfate. Yield 1.39 g (87%). bp 193-195°C (1 mm); mp
65-66°C (from ethanol). Found %: N 12.81, C;yH;(N,S, Calculated %: N 12.72.,

1-(2'~Thienyl)but-2-en-1-one (XV). A vessel for catalytic hydrogenation was charged with 1.5 g (0.01
mole) of VII, 30 ml of methanol, and 1.2 g of Pd/BaCOj; catalyst (5% of Pd), and hydrogen was passed in
with shaking. After the absorption of 258 ml of hydrogen, the hydrogenation was stopped, the catalyst was
filtered off, the solvent was evaporated off, and the residue was distilled in vacuum, giving 1.21 g (80%) of
XV. bp 102-103°C (3 mm); n% 1.5900. Found %: C 63.61; H 5.35; S 21.10. CyHyOS, Calculated %: C 63.15;
H 5.30; S 21,05,

The selective hydrogenation of X similarly gave 1-(2'-thienyl)hept-2-en-1-one (XVI). bp 125-127°C
(1 mm), nzlg 1.5387. Found %: C 67.98; H 7.30; S 16,46, C;;H;40S. Calculated %: C 68.02; H 7.27; S 16.49,

1-(2'-Thienyl)butan-l-one (XVII), This was obtained by the exhaustive hydrogenation of 1 g (7 mmoles)
of VII, as for the preparation of XV, The yield of XVII was 0,87 g (87%). bp 92°C (3 mm), n% 1.56449, Litera
ture data [2]; bp 91-92°C (3 mm), n}) 1.5413.

1~(2'-Thienyl)heptan-1-one (XVII). This was obtained in a similar manner to XVII from 1.64 g (8
mmoles) of X in the presence of 0.8 g of Pd/BaCO; catalyst (5% of Pd). The yield of XVIII was 1.2 g (70%).
bp 120°C (1 mm); n%‘ 1.5240, Found %: C 67.30; H 8.18; S 15,28, Cy;H;,0S. Calculated %: C 67.32; H 8.15;
S 15.23.

1-(2'-Thienyl)octan-1~one (XIX), This was obtained in a similar manner to XVII from 1 g (4.8 mmoles)
of XTI in the presence of 0.8 g of Pd /BaCO; catalyst (5% of Pd). The yield of XIX was 0.65 g (68%), bp 125-
126°C (1 mm); nzﬁ) 1.5232, Found %: C 68.51; H 8.70; S 16.28, CyyH,;08. Calculated %: C 68.54; H 8,63; S
16.34.
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