tion with hexane. PMR spectrum: 2.14 (6H, m, aliphatic), 4.10 (1H, m), 4.65 (1H, m), and
7.40 (4H, m, aromatic).
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INVESTIGATION OF THE STEREOCHEMICAL DIRECTION
OF THE CYANOETHYLATION OF SIX-MEMBERED HETEROCYCLIC KETONES
AS A FUNCTION OF THE NATURE OF THE HETEROATOM

K. Kh. Tokmurzin, V. V. Kozyrev, : UDC 547.812.5'818'824.07:541.63
and A. Sh. Sharifkanov

Only a momno(cyanoethyl) ~compound is formed from thiopyranone in the cyanoethylation
of six-membered heterocyclic ketones that contain a methyl group attached to the C;
atom of the heteroring, whereas primarily bis- and tris(cyanoethyl) derivatives are
obtained from pyranone due to the effect of the heteroatom.

We have previously studied [1, 2] the cyanoethylation of some N-substituted 2,5-dimethyl-
4~piperidones and 2,5-dimethyltetrahydro-4-thiopyranone. Continuing these studies, we have
carried out the cyanoethylation of 1,2-dimethyl-4-piperidone (I), 2-methyltetrahydro-4-pyra-
none (IT), and 2-methyltetrahydro-4-thiopyranone (III) with acrylonitrile in equimolar ratios
in the presence of potassium hydroxide.

SCHN C H,N
—CN C3H,N
CH,CH—CN_ N L
Hy cH,

-1 1vV-vi vl
1,1V, VI X=N-—CHy; 1LV, VIl X=0; Iil, VI X=§

From piperidone I we obtained 1,2-dimethyl-5-(B-cyanoethyl)-4-piperidone (IV) and 1,2-dimeth-
y1-3,5,5~-tris (8—cyanoethyl)-4-piperidone (VIII) 4in 1 and 847 yields, respectively, from tetra-
hydropyranone II we obtained 2-methyl-5-(B-cyanocethyl)tetrahydro-4-pyranone (V) and 2-methyl-
5, 5-bis (B-cyanoethyl) tetrahydro-4—pyranone (VII) in 2 and 737 yields, respectively, whereas
from tetrahydrothiopyranone ITI we obtained only 2-methyl-5-(B-cyanoethyl)tetrahydro-4-pyran-
one (VI) in 20% yield.

Thus tris(cyanoethylation) product VIII is primarily formed from piperidone I, bis (cy- -
anoethyl) derivativeVIL is primarily formed from pyranome II; and only mono(cyancethylated)
compound VI is obtained from thiopyranonme III. This difference in the behavior of heterocy-
CllC ketonesin cyanoethylatlon is apparently explained by the different effects of the hetero-

Instltute of the Lhemlstry of Petroleum and Natural Salts, Academy of Sciences of the
Kazakh SSR, Gurev 465050. Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 10,
pp. 1342-1343, October, 1982. Original article submitted August 14, 1981; revision submitted
February 8, 1982.
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TABLE 1. Cyanoethylated Compounds IV-VIII

o IR spectrum,
Com- | PP, °C ?ép’ ‘ ) cm-Pl » | Found, % Empirical Calc., %
A2 20

pound|(mm) D coolemninecm| ¢ | uln! formula | o]l
1V 1140 (3) | — 1,4903]1,0604 (1710|2250 (2795 (66,819.0(5,4|C;oH;sN:O  166,218,9(5,6
VIII — 110 — — {1710(2247]2800 {67,6{7,6(9,8{C,cHxN,O [67,0{7,7(9,6
V{135 (3) | — ]1,4730(1,088611710(2246| — 64,518,018,5 |CoHsNO, 64,717,818,4
VIl — 80 — — 11705{22501 — 165,7{7,312,5|C1sHsN:0, (65,4 {7,3|2,7
VI |160 (2) | — 11,5230{1,1463|1712|2250| —  |59,2{7,017,5]|CeH;sNOS* |59,017,0|7,6

*Found: S 7.3%.  Calculated: S 7.57%.

atoms on the conformations of the intermediately formed carbanions.

Carbanions, the electron pair of which is axially oriented, since it is known [3] that
an axial hydrogen atom is more easily removed from a ketone, are formed from ketones I-III
in an alkaline medium; interaction of the orbitals of the unshared pairs of electrons of the
ring heterocatom and the axial electron pair of the carbanion becomes possible in this case;
this interaction will depend on the nature of the heteroatom. In the case of thiopyranone
ITI repulsion of the unshared pairs of electrons of sulfur and the axial electron pair of
carbanion IIIa leads to conformation IIIb with an equatorial electron pair.

H
Q,
@
S
© H 4
CH, CHy

1Hia Hib

As a consequence of this, the cyanoethyl group enters the equatorial position, and mono-
(cyanoethyl) derivative VI, which, like the trans isomer of 2,5-dimethyltetrahydro-4-thiopy-
ranone [2], will undergo further cyanoethylation with difficulty, is formed. This effect is
a modification6f ‘the "hockey stick effect," which consists in interaction of the orbitals
of the unshared pairs of the electrons of the ring heterocatom and the axial substituent [4,
5]. This effect is not observed in the case of piperidone I and pyranone 11, and their cyano-
ethylation reactions do not differ from the cyancethylation of alicyclic ketones.

EXPERTIMENTAL

Starting ketones I and II were synthesized by known methods, while ketone III was ob-
tained through the methiodide of I.. The IR spectra of the compounds in the form of drops in
CCl. and KBr pellets were recorded with a UR-20 spectrometer.

1,2-Dimethyl-5-(f-cyanoethyl)-4~piperidone (IV) and 1,2-Dimethyl-3,5,5~tris(B-cvanoethyl)-
4-piperidone (VIIT). A 5.3-g (0.1 mole) sample of acrylomnitrile in 20 ml of dry ether was
added dropwise at 20°C to a mixture of 2.72 g (0.1 mole) of T and 0.2 g of powdered KOH in
50 ml of dry ether. At the end of the addition, a brown precipitate began to form. Stirring
was continued at 20°C for another 4 h, after which the ether was decanted, and the precipi#
tate was washed several times with ether. The ether extracts were combined and dried with
Na,50,, and the residue was distiiled to give 5 g of piperidone I and 0.3 g of piperidone IV
[the hydrochloride had mp 158°C (from.alcohol)]. The precipitate was recrystallized several
times from alcohol—acetone (1:1) to.give 8 g of piperidome VIII [the hydrochloride had mp
233°C (from alcohol)].

2-Methyl-5- (B~cyanoethyl)tetrahydro-4-pyranone (VII). A 6-g (0.114 mole) sample of
acrylonitrile was added at 20°C to a mixture of 13.5 g (0.114 mole) 6f pyranone TI in 50 ml
of dry ether and 0.2 g of powdered KOH, after which the mixture was stirred at 20°C for 4 h.
The precipitated crystals were removed by filtration, washed several times with ether, and
recrystallized from alcohol to give 7.1 g of pyranone VII. The combined ether extracts were
dried with Na,S0,, the ether was removed by distillation, and the residue was distilled to
give 4 g of pyranone II and 0.3 g of pyranone V.

2-Methyl-5- (B-cyanoethyl)tetrahydro-4—thiopyranone (VI). A solution of 6.1 g (0.115 -
mole) of acrylonitrile in 20 ml of ether was added dropwise at 20°C to a mixture of 15 g
(0.115 mole) of thiopyranone III in 50 ml of dry ether and 0.2 g of powdered KOH, after which
the mixture was stirred at 20°C for 4h andneutralized. The ether was removed by distillation,
and the residue was distilled to give 10.8 g of thiopyranone ITI and 4.3 g of thiopyranone VI.
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SYNTHESIS AND TRANSFORMATIONS OF CHLORO DERIVATIVES
OF 4,7-DIOX0BENZ0O-2,1,3-THIADIAZOLE

I. A. Belen'kaya, G. P. Krokhina, UDC 547.794.3'561'565.2'663.07
and S. A. Andronati

5-Chloro-4,7-dioxo- and 5,6-dichloro-4,7-dioxobenzo-2,1,3~thiadiazoles were syn-
thesized, and their reduction to the corresponding dihydroxy derivatives was stud-
ied. The bis(semicarbazone) and bis(thiosemicarbazone) of the 5-chloro derivative
were obtained, and their antivirus activities were determined.

We have previously [1, 2] reported the synthesis and chemical transformations of 4,7-
dioxo— and 5-methyl-4,7-dioxobenzo-2,1,3-thiadiazoles. The present paper is a continuation
of these studies and is devoted to the synthesis and proof of the structures of chloro deriv-
atives of 4,7-dioxobenzo-2,1,3-thiadiazole.

The reaction of 4-hydroxybenzo-2,1,3-thiadiazole (I) with a 30% solution of hydrogen
peroxide in the presence of an acid gives 5-chloro-4,7-dioxobenzo-2,1,3~thiadiazole (II),
which reacts with 2 moles of semicarbazide or thiosemicarbazide to give, respectively, bis-
(semicarbazone) III and bis(thiosemicarbazone) IV.

Thiadiazole II is readily reduced by sulfur dioxiae or sodium hydrosulfite to 5-chloro-
4 ,7-dihydroxybenzo-2,1,3-thiadiazole (V).

o ; 9 i
g —— —— ——er
N N ANy N N
[
0 0 0
I 1t \Y! \%1
ﬁ ////// \\\\ ?H \\\\ OH
T OO
” N N 7 X N
R OH OH
n, v v VIl

I R=N-NH—CO—NH,; 1V R=N—NH-—CS—NH,

A C=0 absorption band at 1707 em™ ' is present in the IR spectrum of IT; this band is ab-
sent in the spectrum of V, but an absorption band of OH stretching vibrations appears at 3540
cm t.

The chlorination ofIT with gaseous chlorine in acetic acid gives 5,6-dichloro derivative
VI in high yiéld; this product is identical to the quinone formed in the chlorination of 4,7-
dioxobenzo—-2,1,3-thiadiazole (VII) with a known structure [2].
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