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The presence of triple bonds and hydroxyl groups in acetylenic alcohols and diols enables
them to readily and easily undergo nucleophilic substitution reactions [1]. Therefore, these
compounds have been widely used as key reagents in the synthesis of a range of valuable
biologically active organic substances, including alkaloids, pheromones, prostaglandins [2]
and vitamins, as well as in the production of lipoxygenase inhibitors that are employed as
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potential therapeutic agents against serious human diseases such as asthma and cancer,
which further increases the significance of this class of compounds [3].

In this work, the synthesis of terminal acetylene alcohols and the formation of their
conversion into diols through a demerization process, driven by the mobile hydrogen atom
at the sp—C—H bond, were envisaged. Acetylene alcohols were synthesized via nucleophilic
addition to cyclohexanone using calcium carbide as an acetylene source under mild
conditions. The reaction was carried out in a highly basic Cs2COs;/DMSO/H20 catalytic
system under an argon atmosphere at 60—65 °C, resulting in the efficient synthesis of
1-ethynylcyclohexanol. The optimal molar ratio of cyclohexanone to calcium carbide was
determined to be 1:2.7, respectively. The reaction scheme is proposed as follows [4].

o 'R0 7

O . o] Cs2COy/DMSO/H0

Ar atm.,;/60-65 °C/

When cyclohexanone and calcium carbide_were used in a 2:2.7 molar ratio, the 1-

ethynylcyclohexanol formed in the process was observed to further react with the ketone,
leading to the formation of an additional by-product,
1-(2-(1-hydroxycyclohexyl)ethynyl)cyclohexanel

o 7 O

. Cs,CO3/DMSO/H40~ <:>£HHO
Ar atm., 60:65°C -3 7A< \

The demetallization of the synthesized, 1-ethynyleyclohexanol was carried out at room
temperature in the CuCl/TMEDA/CCls/MeOH éatalyﬁc system, resulting in the formation
of 1-(4-(1-hydroxycyclohexyl)butadiyn-1,3)cyelohexanol with a yield of 64.7%. The
proposed reaction scheme is as follows [5]. ”

o 7
5 CuCl/TMEDA/CCly/MeOH o HO
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The synthesized acetylene alcohol, its diol, and demetallization products were
characterized in terms of some physical properties, composition, and structure using IR, 'H
NMR, and *C NMR spectroscopy on a Bruker UltraShield™ 400 MHz instrument.

1-etinilsiklogeksanol — colorless liquid, Rf = 0,67. 'H — YaMR (400 MHz, CDCls)
[1012.71 (s, C=CH), 2.44 (s, OH), 1.89-1.85 (t, 2H), 1.67-1.61 (m, 2H), 1.54-1.43 (m, 5H),
1.21 (m, 1H). C - YaMR (101 MHz, CDCl3) (1 87.35, (C=CH), 76.37, 68.07, 39.27,

24.64,23.1.
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Figure-1. 'H - NMR spectrum of 1-'| “Figure=2. 1*C - NMR spectrum of 1-
etinilsiklogeksanol etinilsiklogeksanol

1-(2-(1-gidroksosiklogeksil)etinil)siklogekéanol — colorless liquid, Rf = 0,54. 'H —
YaMR (400 MHz, CDClz) [112.67-2:61 (d, OH), 1.93-1.69 (t, 8H), 1.59-1.47 (m, 8H),

1.24-0.82 (m, 4H). *C — YaMR (101 MHz, CDC13) [1 87.53, (C=CH), 76.94, 68.13, 40.41,
39.80,24.81,23.11.
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(1-gidroksosiklogek- (1-gidroksosiklogek-
sil)etinil)siklogeksanol sil)etinil)siklogeksanol

1-(4-(1-gidroksosiklogeksil)butadinil-1,3)siklogeksanol - yellow-colored oily liquid, R
= 0,54. '"H — YaMR (400 MHz, CDCl3) [1113.71-3.24 (dd, 20H), 3.02-2.25 (m, 8H), 1.90-
1.62 (m, 8H), 1.59-1.25 (m, 4H). *C — YaMR (101 MHz, CDCls) [ 87.52-82.66 (C=CH),
76.92, 68.72,39.64, 39.24, 24.76, 23.09, .
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Figure-5. 'H - NMR spectrum of 1-(4- | . Figure-6. '*C - NMR spectrum of 1-(4-

(1-gidroksosiklogek-sil)butadinil- (1-gidroksesiklogek-sil)-butadinil-
1,3)siklogeksanol 1,3)siklogeksanol
References

[1] — M. Bhanuchandra, Malleswara Rao. Kuran, Akhila K. Sahoo, Silver(I) — Catalyzed
Reaction between Pyrazole and Propargyl“Acetates: Stercoselective Synthesis of the
Scorpionate Ligands (E)-Allyl-gem-dipyrazoles (ADPs) // The Journal of Organic
Chemistry, 2013, Ne78. — Pp. 11824-11834.

[2] — Hongwei Qian, Dayun Huang, Yicheng B, Guobing Yan, 2-Propargyl alcohols in
Organic Synthesis // Advanced Synthesis and Catalysis, 2019, Ne361. — Pp. 3240-3280.

[3] — Candace D. Poff and Michael Balazy, Drugs that Target Lipoxygenases and
Leukotrienes as Emerging Therapies for Asthma and Cancer // Current Drug Targets —
Inflammation and Allergy, 2004, Volume 3. — Pp. 19-33.

[4] — Mohammad Bakherad, Ahmad Kakavand Ghalenoei, Ali Keivanloo, Synthesis of
1,4-Disubstituted 1,2,3-Triazoles via 1,3-Dipolar Cycloaddition/C—N Coupling of Propargyl

Volume 3 Issue 7 [December 2025] Pages |


https://spaceknowladge.com/

JOURNAL OF INTERNATIONAL SCIENTIFIC RESEARCH
Volume 3, Issue 7, December 2025 Online ISSN: 3030-3508
https://spaceknowladge.com

Alcohols/amines and Aryl Azides // Journal of Heterocyclic Chemistry, 2018, Volume 55. —
Pp. 2683-2692.

[5] — Lebin Su, Jianyu Dong, Long Liu, Mengli Sun, Renhua Qiu, Yongbo Zhou,
Shuang-Feng Yin, Copper Catalysis for Selective Heterocoupling of Terminal Alkynes //
Journal of the American Chemical Society, 2016, Ne138. — Pp. 12348—12351.

Volume 3 Issue 7 [December 2025] Pages |


https://spaceknowladge.com/

