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SYNTHESIS AND SOME TRANSFORMATIONS OF HETEROCYCLIC
SUBSTITUTED DERIVATIVES OF THIOGLYCOLICACID

M. A. SAMVELYAN *, T. V. GHOCHIKYAN ™
Chair of Organic Chemistry, YSU, Armenia

The methods have been developed for the preparation of diheterocyclic systems
of a new structure, such as pyrazolo- and 1,3,4-oxadiazolo-1,2,4-triazoles, based on
S-substituted thioglycolic acid derivatives.
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Introduction. We have previously summarized the high biological activities
of substituted triazoles and their wide spectrum of action [X]. Individual derivatives
of 1,2,4-triazoles exhibit moderate and high antiviral [1], antimicrobial [2, 3],
antibacterial [4, 5], anticancer [6, 7], anticonvulsant [8, 9], antifungal [10, 11]
activity. Among the numerous developments of recent years, we note the synthesis
of condensed systems [12, 13], bis-tetrazolo-1,2,4-triazoles [14], triazino- [15],
pyrimidino- [16], pyrido- [17], triazolino- [18], C-glycopyranosyl-1,2,4-triazoles
[19], etc.

Obviously, the synthesis and research of new representatives of 1,2,4-triazoles
are relevant and appropriate. In order to create new heterocyclic systems and identify
the useful properties of the synthesized substances, 3,4-disubstituted-1,2,4-triazole-
5-thiols (1a—€) were selected as starting compounds, since the synthesis of the latter
allows substituents to be introduced into the triazole molecule of various nature,
which in turn will allow us to draw conclusions both about the reactivity of the
obtained compounds, and about the relationship between structure and biological
activity.

It was previously shown that, depending on the structure of the reagent, in the
presence of bases, products of either S-substitution or Michael N-addition are formed
on the basis of compounds 1. This is explained by the fact that compounds 1 in the
solution are in a thione-thiol equilibrium state. It was also shown that under certain
conditions, reactions proceed chemoselectively, with the formation of individual
products [20].

Based on the foregoing, this paper presents the results of studies on the
synthesis of S-derivatives of 5-mercapto-1,2,4-triazoles (1) and their further
transformations. To achieve this goal, triazoles 1 were alkylated with chloroacetic
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acid ethyl ester. The reaction was found to proceed smoothly with the formation of
2-[(4,5-disubstituted-4H-1,2,4-triazole-3-yl)sulfanyl]ethyl acetate (2a—€) [20].

Cl O
SH
R<} Y Y xm
R 2 Et NHNH,
la.R =4-Br-CgH,-, 2a.R =4-Br-CgH,-, 3a. R =4-Br-C¢H,-,
R'= CGHS-; _ R'= C6H5-; R'= C6H5
1b.R =4-CH;-CH, 2b.R =4-CH;-C¢H, 3b.R =4-CHy-CH,
R' = CgHs-; R' = CgHs-; R' = CgH5-;
1c. R =2-CH40-C¢H,-, 2¢. R =2-CHZ0-CgH,- 3c. R =2-CH30-C¢H,-,
R'=allyl; R" =allyl; R* = allyl;
1d. R =2-furyl’ 2d. R = 2-furyl’ 3d. R =2-furyl’
RI = CGHS-; R = C6H5-; R' = C6H5';
le. R =OHCH,CH,CH,~,  2e.R =OHCH,CH,CH,-, 3e.R = OHCH,CH,CH,-,
R* = CgHs-. R' = CgH5-. R' = CgH5-.

By the known method, the compounds 2 were subjected to hydrazinolysis,
resulting in a high yield of acetohydrazides of 2-[(4,5-disubstituted-4H-1,2,4-
triazole-3-yl)sulfanyls] (3a—e), which are good raw materials for various
heterocyclic systems. To achieve this goal, some transformations were carried out
according to the scheme below.

{ )/ N-NH N—N N—N _
R \/<O R\ RI Y\ O
ﬁ R 5 NHNH, Ph s
4a. R=4-Br-CgH, R' = CgH5; 5a. R =2-furyl;
4b. R=4-CH;-CgH,-, R'=CgHs; 5b. R = OHCH,CH,CH,-,
4C. R =2-CH,0-C¢H,, R* =allyl;
4d. R =2-furyl, R' = CgH5-;

It was shown that the interaction of 3a—d with a carbon disulfide in the
presence of caustic potassium as a result of the further intramolecular cyclization
promoted by the latter leads to the formation of triazolo-1,3,4-oxadiazoles 5-[(4,5-
disubstituted-4H-1,2,4-triazole-3-yl)sulfanyllmethyl-1,3,4-oxadiazol-2(3H)-thiones
(4a—d). Pyrazolo-1,2,4-triazoles (5a—b) were also obtained on the basis of 3d—e by
reacting the latter with acetylacetone in the presence of sodium ethylate. The yields
of the final products were high. It was also established that the nature of the
substituents does not affect the chemoselectivity of the reactions and the yields of
the target products.

Experimental Part. *H and *C NMR spectra were recorded on a Varian
Mercury-300 MHz spectrometer in DMSO-CCl4 mixture (1:3) (300 *H and 75 3C).
TLC analysis was performed on “Silufol UV-254" plates. Melting points were
determined on a “Boetius” micro-heating stage. The starting compounds la—d and
2a—d were synthesized according to known methods [17, 20].
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General Method for Preparation of Hydrazides 2-([5-Substituted-4-phenyl-
4H-1,2,4-triazole-3-yl]thio)acetates (3a—d). To a mixture of 9.5 mmol of the cor-
responding ester 2a—d in 20 mL of ethanol was added 5.2 mL of an 85% solution of
hydrazine hydrate, left for 2 h at room temperature and heated for 4 h at 75-80°C.
After cooling, the mixture was diluted with water, the precipitate was filtered off,
washed with water, dried and re-crystallized.

2-{[5-(4-Bromphenyl)-4-phenyl-4H-1,2 4-triazole-3-yl]thio}acetohydrazide (3a).
Yield 90%, m.p. 230-232°C (ethanol:water=1:4), R; 0.55 (ethanol:benzene=1:5) [20].

2-{[5-(4-Tolyl)-4-phenyl-4H-1,2,4-triazole-3-yl]thio}acetohydrazide (3b).
Yield 80%, m.p. 136-137°C (ethanol:water=1:1), Rs 0.54 (ethanol:benzene=1:5). *H
NMR, o, ppm: 2.33 s (3H, CH3); 3.85 s (2H, SCHy); 4.10 br.s (2H, NH,); 7.03-7.11
m (2H, CHarom); 7.17-7.26 m (2H, CHarom); 7.27-7.38 m (2H, CHarom); 7.46-7.57
m (2H, CHaom). *C NMR, 4, ppm: 33.6; 60.5; 117.0; 120.9; 126.9; 127.4; 128.5;
129.4;131.9; 132.7; 148.7; 150.0; 153.8; 167.2. Found, %: C 60.20, H5.13, N 20.68,
S 9.48. C17H17Ns0S. Calculated, %: C 60.16, H 5.05, N 20.63, S 9.45.

2-{[4-Allyl-5-(2-methoxyphenyl)-4H-1,2,4-triazole-3-yl]thio}acetohydrazide
(3c). Yield 90%, m.p. 85°C (ethanol:water=2:3), R; 0.56 (ethanol:benzene=1:6) [20].

2-{[5-(Furan-2-yl)-4-phenyl-4H-1,2 4-triazole-3-yl]thio}acetohydrazide (3d).
Yield 90%, m.p. 111-113°C (ethanol:water=1:1), R 0.50 (ethanol:benzene=1:7) [20].

2-{[5-(3-Hydroxypropyl)-4-phenyl-4H-1,2 4-triazole-3-yl]thio}acetohydrazide
(3e). Yield 70%, m.p. 149-150°C (ethanol:water=3:2), Rr 0.50 (ethanol:benzene
=1:7). 'H NMR, 6, ppm: 2.58 t (2H, J=7.54 Hz, CH,); 3.36-3.49 m (2H, CH,); 3.93
S (2H, CHy); 4.14 q (2H, J=7.14 Hz, CHy); 4.18 br.s. (1H, OH); 6.10d (1H, J=3.17
Hz, NH,); 6.29 d (1H, J=5.55 Hz, NHy); 7.28-7.49 m (2H, CHarom); 7.49-7.73 m
(3H, CHarom); 9.28 br.s. (1H, NH). Found, %: C 50.75, H 5.65, N 22.85, S 10.53.
C13H17N5028. Calculated, %: C 50.80, H 5.57, N 22.78, S 10.43.

General Method for Preparation of 5-[(4,5-disubstituted-4H-1,2,4-triazole-
3-yl)thio]methyl-1,3,4-oxadiazole-2(3H)-thiones(4a—d). To a mixture of 9 mmol of
the corresponding hydrazide 3a—d and 6.5 mL of ethanol were added 5.4 mL of
carbon disulfide and, after 15 min, 0.0225 mmol of potassium. The mixture was
stirred at room temperature for 15 min and 3 h at 75-80°C. After cooling, the mixture
was diluted with a 15% solution of hydrogen chlorine to pH 3-4, the precipitate was
filtered off, washed with water, dried and re-crystallized.

5-{[(5-(4-Bromphenyl)-4-phenyl-4H-1,2,4-triazole-3-yl)thio]methyl}-1,3,4-
oxadiazole-2(3H)-thione (4a). Yield 94%, m.p. 210-211°C (ethanol:water=10:1), R¢
0.50 (ethanol:benzene=1:2). *H NMR, &, ppm: 4.01 s (2H, SCH>); 7.23-7.31 m (3H,
CHarom); 7.32-7.48 m (2H, CHarom.); 7.49-7.61m (4H, CHarom.); 13.02 br.s (1H, NH).
1BC NMR, 6, ppm: 33.9; 123.3; 124.2; 124.7; 125.4; 127.1; 129.2; 129.6; 131.1;
133.4; 138.8; 151.7; 152.9; 180.4. Found, %: C 44.80, H 2.59, N 17.60, S 14.40.
C17H12BrNsOS,. Calculated, %: C 44.74, H 2.63, N 17.54, S 14.35.

5-{[(5-(4-Methylphenyl)-4-phenyl-4H-1,2,4-triazole-3-yl)thio]methyl}-1,3,4-
oxadiazole-2(3H)-thione (4b). Yield 71%, m.p. 200-201°C (ethanol:water=10:1), Rt
0.58 (ethanol:benzene=1:2). *H NMR, 6, ppm: 2.33 s (3H, CHz); 4.46 s (2H, SCH>);
7.00-7.14 m (2H, CHarom.); 7.18-7.27 m (2H, CHarom.); 7.28-7.37 m (2H, CHarom);
7.45-7.57 m (3H, CHarom); 13.62 br.s (1H, NH). *C NMR, §, ppm: 13.7; 33.8 (CH2);
123.1; 125.5; 127.1 (2CH); 129.1 (2CH); 129.5 (CH, CH); 131.1 (2CH); 133.5;
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151.6; 152.8. Found, %: C 58.80, H 3.29, N 19.10, S 17.50. CisH13sNsOSo.
Calculated, %: C 58.85, H 3.54, N 19.07, S 17.44.

5-{[(5-(2-Methoxyphenyl)-4-allyl-4H-1,2 4-triazole-3-yl)thio]methyl}-1,3,4-
oxadiazole-2(3H)-thione (4c). Yield 70%, m.p. 171-172°C (ethanol:water=4:1),
Rf 0.53 (ethanol:benzene=1:4). 'H NMR, &, ppm: 3.81-3.87 s (3H, OCHs); 3.98 s
(2H, SCH>); 4.39-4.49 m (2H, NCH.); 4.86-4.88 m (1H, =CH); 5.10-5.12 m (1H,
=CHy); 5.70 s (1H, CH=); 7.00-7.14 m (2H, CHarom.); 7.33-7.35 m (2H, CHarom);
7.47-7.49 m (1H, CHarom); 13.11 br.s (1H, NH). 3C NMR, ¢, ppm: 12.9; 13.5; 25.8;
123.1; 124.6; 127.0 (2CH); 129.1 (2CH); 129.5(CH); 131.4; 133.5; 151.6; 152.8.
Found, %: C 48.50, H4.79, N 22.00, S 17.30. C15H15N50,S,. Calculated, %: C 48.52,
H 4.84, N 21.56, S 17.25.

5-({[5-(Furan-2-yl)-4-phenyl-4H-1,2,4-triazole-3-yl]thio}methyl)-1,3,4-
oxadiazole-2(3H)-thione (4d). Yield 60%, m.p. 218°C (ethanol:water=5:1), R; 0.42
(ethanol:benzene=2:5). 'H NMR, &, ppm: 4.45 s (2H, SCH,); 6.22 d (1H, J=4.0Hz,
CHsuryl); 6.40 d (1H, J=5.5 Hz, CHyuyi); 7.36-7.44 m (2H, CHarom); 7.53 s (1H,
CHiuryl); 7.56-7.63 m (3H, CHarom.); 14.20 br.s (1H, NH). *C NMR, 6, ppm: 26.1;
110.9; 110.9; 127.2; 129.4; 129.9; 132.9; 140.9; 143.8; 147.3; 148.7; 159.1; 177.8.
Found, %: C 50.40, H 3.06, N 19.66, S 17.98. C15H1:N50,S,. Calculated, %: C 50.42,
H 3.08, N 19.61, S 17.93.

General Method for Preparation of (3,5-dimethyl-1H-pyrazol-1-yl)-2-(4,5-
disubstituted-4H-1,2,4-triazole-3-yl]thio)ethan-1-ones (5a-b). To a mixture of
9 mmol of the corresponding hydrazide 3d—e and 6.5 mL of ethanol were added
9 mmol of acetyl acetone and, after 15 min, 0.2 mL of concentrated hydrochloric
acid. The mixture was stirred at room temperature for 15 min and 6 h at 80-85°C.
After cooling, the mixture was diluted with water, the precipitate was filtered off,
washed with water, dried and re-crystallized.

1-(3,5-Dimethyl-1H-pyrazol-1-yl)-2-{[5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazole-
3-yl]thio}ethan-1-one (5a). Yield 60%, m.p. 113-115°C (ethanol:water=1:1); R¢ 0.50
(ethanol:benzene=1:6). *H NMR, &, ppm: 2.10 t (3H, CHs); 2.46 t (3H, CHs); 4.45 s
(2H, SCHy); 6.10-6.12 m (1H, CHyuryi); 6.22 d (1H, J=4.0 Hz, CHsuyi); 6.40 d (1H,
J=5.5 Hz, CHtury1); 7.36-7.44 m (2H, CHarom.); 7.53 s (1H, CHyuryr); 7.56—7.63 m (3H,
CHarom). *C NMR, 4, ppm: 12.9; 13.5; 38.4; 104.4; 110.1; 110.4; 131.0; 131.2;
131.9; 145.9; 146.9; 151.8; 157.7; 162.6. Found, %:C 60.12, H 4.42, N 18.50, S 8.50.
C19H17N5028. Calculated, %: C 60.14, H 4.52, N 18.46, S 8.45.

1-(3,5-Dimethyl-1H-pyrazol-1-yl)-2-{[5-(3-hydroxypropyl)-4-phenyl-4H-1,2 4-
triazole-3-yl]thio}ethan-1-one (5b). Yield 67%, m.p. 70-71°C (ethanol:water=1:1),
Rr 0.40 (ethanol:benzene=1:7). *H NMR, &, ppm: 2.10 t (3H, CHs); 2.46 t (3H, CHs);
2,58 t (2H, J=7.5 Hz, CHy); 3.36-3.49 m (2H, CHy); 3.93 s (2H, SCH>); 4.14 qw (2H,
J=7.1Hz, CHy); 4.18 br.s (1H, OH); 6.10-6.12 m (1H, CH); 7.28-7.49 m (2H, CHarom);
7.49-7.73 m (3H, CHarom).*C NMR, 6, ppm: 12.9;13.5; 25.3; 29.8; 38.4; 60.4; 110.3;
129.1; 132.0; 142.3; 147.7; 148.2; 149.4; 151.8; 162.3. Found, %: C 37.80, H 4.28,
N 18.50, S 8.99. C19H17NsO,S. Calculated, %: C 37.99, H 4.48, N 18.46, S 8.44.

Received 15.11.2019
Reviewed 24.02.2020
Accepted 27.07.2020



SYNTHESIS AND SOME TRANSFORMATIONS OF HETEROCYCLIC SUBSTITUTED ... 97

10.

11.

12.

13.

14.

REFERENCES

Murlykina M.V., Sakhno Y.l., et al. Study of the Chemoselectivity of Multicomponent
Heterocyclizations Involving 3-Amino-1,2,4-triazole and Pyruvic Acids as Key Reagents, and
Biological Activity of the Reaction Products. Eur. J. Org. Chem. 20 (2015), 4481-4492.
https://doi.org/10.1002/ejoc.201500469

Bayrak H., Demirbas A., Demirbas N., Karaoglu S.Al. Cyclization of Some Carbothioamide
Derivatives Containing Antipyrine and Triazole Moieties and Investigation of Their Antimicrobial
Activities. Eur. J. Med. Chem. 45 (2010), 4726-4732.
https://doi.org/10.1016/j.ejmech.2010.07.018

Pandey S.K., Ahamd A., Pandey O.P., Nizamuddin Kh. Polyethylene Glycol Mediated, One-pot,
Three-Component Synthetic Protocol for Novel 3-[3-Substituted-5-mercapto-1,2,4-triazol-4-yl]-
spiro-(indan-1',2-thiazolidin)-4-ones as New Class of Potential Antimicrobial and Antitubercular
Agents. J. Heterocycl. Chem. 51 (2014), 1233-1239.

https://doi.org/10.1002/jhet.1605

Unver Ya., Sancak K., Celik F, et al. New Thiophene-1,2,4-triazole-5(3)-ones: Highly Bioactive
Thiosemicarbazides, Structures of Schiff Bases and Triazole-thiols. Eur. J. Med. Chem. 84 (2014),
639-650.

https://doi.org/10.1016/j.ejmech.2014.01.014

Arafa W.A.A. Preparation and Evaluation of Antibacterial Activity of Some New 1,2,4-Triazole
Derivatives. J. Heterocycl. Chem. 47 (2010), 1109-1115.

https://doi.org/10.1002/jhet.431

Zhang B., Li Y.-H., Liu Y., et al. Design, Synthesis and Biological Evaluation of Novel 1,2,4-
Triazolo [3,4-b][1,3,4] Thiadiazines Bearing Furan and Thiophene Nucleus. Eur. J. Med. Chem.
103 (2015), 335-342.

https://doi.org/10.1016/j.ejmech.2015.08.053

Bakavoli M., Rahimizadeh M., Shiri A., et al. Synthesis of New Derivatives of 3-Aryl-1,5-
dimethyl-1H-[1,2 4]triazolo[4',3":1,2]pyrimido[4,5-€][1,3,4]oxadiazines as Potential Antipro-
liferative Agents. J. Heterocycl. Chem. 48 (2011), 183-187.

https://doi.org/10.1002/jhet.509

Milen M., Féldesi T., Dancsé A., Simig G., Volk B. Synthesis of Three New Tricyclic Ring
Systems: Pyrrolotriazepines Condensed with an Imidazole, a Triazole or a Tetrazole Ring. Synlett.
26 (2015), 2418-2424.

https://doi.org/10.1055/s-0034-1380538

Plech T., Kapron B., Luszczki J., et al. Studies on the Anticonvulsant Activity of 4-Alkyl-1,2,4-
triazole-3-thiones and Their Effect on GABAergic System. Eur. J. Med. Chem. 86 (2014),
690-699.

https://doi.org/10.1016/j.ejmech.2014.09.034

Parmar K., Suthar Bh., Prajapati S., Suthar A. Synthesis and Biological Activity of Novel 1,3,5-
Trisubstituted 1,2,4-Triazole Derivatives. J. Heterocycl. Chem. 47 (2010), 156-161.
https://doi.org/10.1002/jhet.291

Song H.-X., Shi D.-Q. Synthesis and Fungicidal Activity of (E)-a-(Methoxyimino)benzeneacetate
Derivatives Containing 1,2,4-Triazole Schiff Base Side Chain. J. Heterocycl. Chem. 51 (2014),
1345-1348.

https://doi.org/10.1002/jhet.1795

Prieto A., Uzel A., Bouyssi D., Monteiro N. Thiocyanation of N,N-Dialkylhydrazonoyl Bromides:
An Entry to Sulfur-Containing 1,2,4-Triazole Derivatives. Eur. J. Org. Chem.28 (2017),
4201-4204.

https://doi.org/10.1002/ejoc.201700819

El Rady E.A. An Efficient Synthesis of Some New Isolated and Fused Triazole Derivatives.
J. Heterocycl. Chem. 50 (2013), E228-233.

https://doi.org/10.1002/jhet.1110

Saeed A., Qasim M., Hussain M. Novel Bis(2-(5-((5-phenyl-1H-tetrazol-1-yl)methyl)-4H-1,2,4-
triazol-3-yl)phenoxy)Alkanes: Synthesis and Characterization. J. Heterocycl. Chem. 52 (2015),
1114-1118.

https://doi.org/10.1002/jhet.2211


https://doi.org/10.1002/ejoc.201500469
https://doi.org/10.1016/j.ejmech.2010.07.018
https://doi.org/10.1002/jhet.1605
https://doi.org/10.1016/j.ejmech.2014.01.014
https://doi.org/10.1002/jhet.431
https://doi.org/10.1016/j.ejmech.2015.08.053
https://doi.org/10.1002/jhet.509
https://doi.org/10.1055/s-0034-1380538
https://doi.org/10.1016/j.ejmech.2014.09.034
https://doi.org/10.1002/jhet.291
https://doi.org/10.1002/jhet.1795
https://doi.org/10.1002/ejoc.201700819
https://doi.org/10.1002/jhet.1110
https://doi.org/10.1002/jhet.2211

98 M. A. SAMVELYAN, T.V. GHOCHIKYAN

15. Raslan M.A., Omran O.A. Synthesis and Reactivity of Enaminones: Synthesis of Some 1,3,4-
Thiadiazole Linked to Pyrazole, Pyridine, Benzimidazolopyrimidine, Pyrazolopyrimidine,
Pyrazolotriazine and Triazolotriazine Derivatives. J. Heterocycl. Chem. 53 (2016), 1121-1128.
https://doi.org/10.1002/jhet.2359

16. Borthakur S.K., Borthakur S., Goswami D., Boruah P., Kalita P.K. Synthesis and Antifungal
Activities of Some New 5,7-Disubstituted[1,2,4] Triazolo[1,5-a]Pyrimidin-6-one Derivatives.
J. Heterocycl. Chem. 53 (2016), 2079-2083.
https://doi.org/10.1002/jhet.2479

17. Thiel O.R., Achmatowicz M., Milburn R.M. Process Research and Development for Heterocyclic
p38 MAP Kinase Inhibitors. Synlett. 23 (2012), 1564-1574.
https://doi.org/10.1055/s-0031-1290425

18. Lee J., Hong M., Jung Y., Cho E.J., Rhee H. Synthesis of 1,3,5-Trisubstituted-1,2,4-triazoles by
Microwave-assisted N-acylation of Amide Derivatives and the Consecutive Reaction with
Hydrazine Hydrochlorides. Tetrahedron 68 (2012), 2045-2051.
https://doi.org/10.1016/j.tet.2012.01.003

19. Szabd K.E., Pahi A., Somsék L. C-Glycosyl 1,2,4-triazoles: Synthesis of the 3--d-Glucopyranosyl-
1,5-disubstituted and 5-p-d-Glucopyranosyl-1,3-disubstituted Variants. Tetrahedron 73 (2017),
3810-3822.
https://doi.org/10.1016/j.tet.2017.05.014

20. Samvelyan M.A., Ghochikyan T.V., Grigoryan S.V., Tamazyan R.A., Aivazyan A.G. Alkylation
of 1,2,4-Triazole-3-thiols with Haloalkanoic Acid Esters. Russ. J. Org. Chem. 53 (2017), 935-940.
https://doi.org/10.1134/S1070428017060203

U. U. UQUYJEBL3UY, S.d.1N°hu3Uy

(pNALhuNILuf+¢Jdbh <6S6MN8hULht SEAUUWULIUD
douduv83UuLLEh UhLED B4 NMNG6 PNuUNLUNFULEN

S-Stinuljupwd phngihynupeeyh wowbgyuitiph hitph ypu Gwulyt th
tnp Junnigywoph tpyhtimtipnghljh hwdwlupgtiph uvnwgdwb dhennbtin:
Onpuwpymittiph wpyniipnid unwgyly G whpugnn- b 1,3,4-opuwinhwgnin-
1,2,4-mphwqn)ibip:

M. A. CAMBEJIZIH, T. B. KOUUKSH

CUHTE3 1 HEKOTOPLIE TTPEBPAIIIEHUA .
I'ETEPOLIUKJIO3AMEIIEHHBIX IMPOU3BOAHBIX THUOI'JIMKOJIEBOU
KHNCJIOThI

Ha ocHOBe npou3BOIHBIX S-3aMelIeHHON THOTIMKOJIEBOH KHUCIIOTHI pa3pado-
TaHBI CIIOCOOBI MTOTYYCHUS TUTETEPOIIUKIHYECKUX CHCTEM HOBOU CTPYKTYPHhI, TAKHX
KaK nupas3ojio- u 1,3,4-okcaanasono-1,2,4-tpuasosl.
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