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Abstract

Levoglucosenone has established itself as a good Michael acceptor and a powerful dienophile in Diels-
Alder reactions, dipolar cycloaddition and in a number of other transformations. In the Diels-Alder reactions
of levoglucosenone with 1,3-dienes, chiral derivatives of cyclohexene are obtained, which are valuable
products for the synthesis of natural compounds. We previously studied the reaction of the interaction of
levoglucosenone with Dane diene under catalytic, thermal conditions, at ultrahigh pressures and microwave
irradiation. It was found that as a result of the reaction, 2 adducts are formed — (15,2S,15S,17R)-9-methoxy-
18,20-dioxapentacyclo[15.2.1.02,15.0.5,14.06,11]icosa-4,6,8, 10-tetraen-16-one and its isomer, the product of
the double bond migration is (15,2S,14S,15S,17R)-9-methoxy-18,20-dioxapentacyclo[15.2.1.02,15.0.5, 14.06,11]
icosa-5(14), 6,8,10-tetraen-16-one. In this work, we have developed methods for the transformation of these
Diels-Alder adducts in approaches to compounds with a steroid skeleton. Thus, based on the obtained Diels-
Alder adducts, optically active hydrazone was synthesized. An optimal method for deoxygenation of a keto
group proceeding by aromatization of cycle B in (1§,25,14S5,15S,17R)-9-methoxy-18,20-dioxapenta-cyclo
[15.2.1.02,15.0.5,14.06,11]icosa-5(14),6,8,10-tetracn-16-one, converting it to sulfide, followed by boiling in the
presence of Raney nickel. The resulting compound, 9-methoxy-18,20-dioxapentacyclo-[15.2.1.02,15.0.5, 14.
06,11]icosa-5(14),6,8,10,12-pentaenone, is a promising synthetic block for use in the synthesis of estrogen —
equilenin. The biological activity of the synthesized compounds was predicted using the PASS computer
program, which resulted in the identification of derivatives that are promising for the study of antacid, anti-
seborrheic, embryotoxic, and anti-cancer properties.

References

[1] L. Fieser, M. Fieser. Steroids. Moscow: Mir. 1964. 982p. (russian)

[2] A.V.Kamernitsky, I.S. Levina. Pregna-D'-pentaranes, Progestins and Antiprogestins. Russ. J. Bioorg.
Chem. 2005. Vol.31. Iss.2. P.105-118; Vol.31. Iss.3. P.199-209.

[3] L.K. Faizullina, D.M. Faizullina, Y.S. Galimova, S.M. Salikhov, V.A. Shamukaev, R.L. Safiullin, F.A.
Valeev. Reaction of levoglucosenone with Dane’s diene. Russian Journal of Organic Chemistry. 2015.
Vol.51. Iss.12. P.1725-1728. doi:10.1134/s1070428015120106

[4] A.R. Tagirov, .M. Biktagirov, Y.S. Galimova, L.K. Faizullina, S.M. Salikhov, F.A. Valeev. Opening of
the 1,6-anhydro bridge with selective reduction of the acetal moiety in levoglucosenone and its
derivatives. Russian Journal of Organic Chemistry. 2015. Vol.51. Iss.4. P.569-575.
doi:10.1134/s1070428015040181

[5] M. Isobe, N. Fukami, T. Nishikava. Synthesis of chiral cyclohexanes from levoglucosenone and its
application to an indole alkaloid reserpine. Heterocycles. 1987. Vol.25. P.521-532.

[6] G.A. Hiegel, P. Burk. The synthesis of cyclic 2-enones from cyclic 1,3-diketones. Journal of Organic
Chemistry. 1973. Vol.38. No.20. P.3637-3639.

[7] V. Nair, A.K. Sinhababu. Selective transformations of sugar tosylhydrazones to deoxy and unsaturated
sugars. Journal of Organic Chemistry. 1978. Vol.43. No.26. P.5013-5017.

[8] B.B. Toure, D.G. Hall. Natural Product Synthesis Using Multicomponent Reaction Strategies. Chemical
Reviews. 2009. Vol.109. No.9. P.4439-4486.

[9] LN. Gaisina. 1,6-anhydrosugar (levoglucosan and levoglucosenone) in the synthesis of prostanoids: Dis.
Cand. chem. sciences. Ufa. 1994. 144p. (russian)

[10] W.J. Bailey, M. Madoft. Cyclic dienes. II. A new synthesis of pentacene. Journal of American

Chemical Society. 1953. Vol.75. No.20. P.5603-5604.
[11] PASS D.A. Filimonov, V.V. Poroikov. Russian chemical journal. 2006. Vol.50. P.66-75. (russian)

[12] D.A. Filimonov, V.V. Poroikov. Chemoinformatics Approaches to Virtual Screening. Eds. A.Varnek and
A.Tropsha. RSC Publishing. 2008. P.182-216. (russian)

20 © Butlerov Communications. 2020. Vol.62. No.6. Kazan. The Republic of Tatarstan. Russia.



