Distillation yielded 53.2 g (61%) of hydrazino alcohol Ic with bp 98-102°C (16 mm), d2°
0.9265, and nD 1.4497., TFound: N 20.7; 21.3%; equivalent weight 134; MRp 38.32. CeH,eN2O.
Calculated: N 21.2%; equivalent weight 132; MRp 38.82,

2-Alkylperhydro-1, 3,4-oxadiazines (IIa, b, d-f). These compounds were obtained by con-
densation of hydrazino alcohols Ia-c with aliphatic aldehydes by the method in [5]. The
characteristics of the new compounds are presented in Tables 1 and 2.

4-Isopropylperhydro-1, 3,4-oxadiazine (IIc, Tables 1 and 2). A mixture of 31.7 g (0.27
mole) of 2-(N-isopropylhydrazino)ethanol (Ib) [5], 8.1 g (0.09 mole) of paraformaldehyde,
and 30 ml of benzene was refluxed with a Dean—Stark trap until the water was removed com=-
pletely. The residual mixture was then distilled with a column.

5,6-Dihydro-4H-1,3,4-oxadiazines (IITa-f, Tables 3 and 4). Perhydrooxadiazines IIa~f
were added cautiously to a 107 molar excess of yellow mercuric oxide. The reaction usually
began spontaneously when the mixture was stirred; when the reaction was too vigorous, the
mixture was cooled with ice water. The mixture was heated on a boiling-water bath for 30-60
min to complete the reaction. The organic layer was separated, dried with potassium carbo-
nate, and distilled.
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REACTIONS OF TELLURIUM TETRAHALIDES WITH 1,5- AND 1,6-DIOLEFINS
AND THEIR DERIVATIVES*

Yu. V. Migalina, I. M. Balog, . UDC 547.739.4
V. G, Lendel, A. S. Koz'min,
and N, S. Zefirov

1,4-Dihalo-substituted tellurolanes were obtained by reaction of tellurium tetra-
bromide and tetrachloride with 1,5-hexadiene, and the corresponding six-membered
heterocyclic compounds with a tellurium atom in the ring were obtained with 1,6~
diolefins.

A few examples of heterocyclic systems that contain a tellurium heterocatom have been
described [2]. Considering the ability of tellurium tetrahalides to add to double bonds
(for example, propylene [3]), we decided to extend this reaction to diolefins in order to
obtain heterocyclic compounds.

We selected 1,5-hexadiene (I), diallyl ether (IIa), diallyl sulfide (IIb), diallylamine
(I1c), and N-methyldiallylamine (IId) as the diolefins. By varying the order of additiom,
the; reagent ratio, the temperature, and the solvent we found conditions under which crystal—
line substances that do not contain multiple bonds are formed in good yields from tellurium
tetrahalides and diolefins. After reaction of 1,5-hexadiene with tellurium tetrabromide and
tetrachloride, we were able to isolate 1,1—dibromo-2,S-dibromomethyl— (IITa) and 1,1-di~
chloro-2,5-dichloromethyltellurolane (IIIb), respectively, from the reaction mixtures.

*Communication IV from the series "Organic Selenium and Tellurium Compounds.'" See [1] for
communication III.

Uzhgorod State University, Uzhgorod 294000. M. V. Lomonosov Moscow State University,
Moscow 117234. Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 9, pp. 1212~
1214, September, 1978. Original article submitted December 9, 1977.
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Under the same conditions 1,6-diolefins IIa-d are converted to six-membered heterocyclic
compounds (IVa-g).

TeX,
CHy=CH—CH,—CH,~—CH=CH, —— =
- “ XCH,” e “CH, X

VAN
X X
ia, b
P/
TeX,
(CH,;=CH—CH,),Z
' XCHy }\ CH X
la-d X X

va-g

1laZ=0;b Z=S;c Z=NH;d Z=NCH;:; 1Ila X=Br; bX=Cl; IVa X=Br, Z==0; b X=Br,
Z=S; ¢ X=Br, Z=NH; d X=Br, Z=NCH3; e X=Cl, Z=0; f X=Cl, Z=S; g X=Cl,
Z=NCHj
Despite the fact that all of the substances obtained may consist of mixtures of iso-

mers, we were able to separate them into the cis and trans isomers by fractional crystal-
lization only in the case of IVa, The use of the PMR spectra for the rigorous assignment
of the isomers to the cis or trans series was hindered by the poor resolution of the signals
of the ring protons and the closeness of the multiplets.

The structure of cis-IVa was also confirmed by alternative synthesis from allyl formate
(V) and tellurium tetrabromide via the scheme

2HCOOCH =CHj+ TeBrs— cis-IVa.

The mass spectrum of IVa does not contain a molecular ion; however, it does contain a
set of isotopic peaks with m/e 459-471 (the Ce¢H,o0TeBrs¥ ion), 282-292 (TeBr,%), 203-211
(TeBrt), and 124, 125, 126, 128, and 130 (Te%).

EXPERIMENTAL

The IR spectra of KBr pellets of the compounds were recorded with a UR-10 spectrometer.
The PMR spectra of the compounds were obtained with a Tesla BS-487~A spectrometer with
tetramethylsilane as the internal standard. The mass spectrum was obtained with an MKh-1303
spectrometer. The substances obtained were purified by repeated recrystallization. It was
not possible to use adsorption chromatography on aluminum oxide or silica gel to establish
the individuality of the compounds and to purify them because of their decomposition during
chromatography.

Reaction of Tellurium Tetrahalides with 1,5- and 1,6-Diolefins. An equimolar amount
of tellurium tetrabromide, obtained from tellurium dioxide and the corresponding hydrohalic
acid, was added dropwise with vigorous stirring to a solution of 0.02 mole of the diolefin
in 200 ml of ether, and the mixture was stirred for 6 h. It was then allowed to stand for
12 h, after which the organic layer was dried with anhydrous sodium sulfate, the solvent
was removed in vacuo, and the crystalline residue was removed by filtration and recrystal-
lized. The constants, spectral characteristics, and the yields of IIIa, b and IVa-g are
presented in Table 1.

1,1-Dibromo-2, 6~dibromomethyl-1,4-telluroxane (IVa). A solution of 17.2 g (0.2 mole)
of allyl formate in 600 ml of ether was added with cooling and vigorous stirring to a solu-
tion of 16 g (0.1 mole) of tellurium dioxide in 120 ml of hydrobromic acid, and the mix-
ture was stirred at room temperature for 2 h. It was then refluxed for 80 h, after which
the organic layer was dried with anhydrous calcium chloride and filtered. The solvent was
removed by distillation to give 4.8 g (8.7%) of IVa with mp 128-130°C (from benzene). No
melting-point depression was observed for a mixture of this product with a sample of IV
synthesized by the preceding method.

1,1-Dichloro-2,6-dichloromethyl-1,4~telluroxane (IVe). This compound, with mp 141-142°C
(from benzene), was similarly obtained in 50% yield from allyl formate and tellurium tetra-
chloride.
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