
TABLE i. Chemical Shifts of 13C (ppm) in 2,3,4,4a,9,9a-Hexa- 
hydroindeno[2,l-b]-l,4-oxazines* 

H 
p-C4H9 
(LH (CHz)~ 
Cyclohexyl 

cis 

66,5 
63,3 
64,7 
64,7 

C(2) 

tram 

68,5 
67,9 
68,8 
68,6 

C(3) 

cis tram 

40,7 45,9 
47,6 54,2 
43,1 44,5 
43,5 46,3 

C(4a) 

cis I tram 

60,8 I 65,5 66,6 71,3 
63,0 64,7 
62,7 63,7 

C(9a) 

cis I tram 

77,9 I 84,4 
76,8 I 83,7 
77,8 ] 84,7 
77,5 ] 84,5 

C(9) 

cis ~am 

37,8 34,2 
36,3 34,9 
35,9 34,8 
36,3 34,5 

*Solutions in CDCI3, internal standard TMS. 

Thus, indenoxazines of type I, isolated during the synthesis described earlier [i], repre- 
sent a mixture of cis- and trans-isomers with substantial predominance of the former. 
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2-[HYDROXY(DIALKYL)METHYL]-4-ARYL-6,6-DISUBSTITUTED 4,5-DIHYDRO- 

6H-I,3,4-OXADIAZINONES-5 

V. A. Glushkov and I. S. Berdinskii UDC 547.875 

The reactions of arylhydrazides of dialkylglycolic acids with chlorides of ~-halo- 
carboxylic acids, followed by cyclization, yielded 2-[hydroxy(dialkyl)methyl]-4- 
aryl-6,6-disubstituted 4,5-dihydro-6H,l,3,4-oxadiazinones-5. 

It is known that halides of a-halocarboxylic acids react with amides, forming 4(5H)- 
oxazolines [i], while with hydrazides they give derivatives of 4,5-dihydro-6H-l,3,4-oxadiazi- 
none-5 [2]. It is interesting to study arylhydrazides of dialkylglycolic acids, which have a 
more complex acid residue, in this reaction. However, experiments showed that the formation 
of a seven-membered ring with attack at the hydroxy group is not observed, and the reaction 
proceeds analogously to the conversion of the phenylhydrazide of acetic acid [2] with the 
formation of 2-[hydroxy(dialkyl)methyl]-4-aryl-6,6-disubstituted 4,5-dihydro-6H-l,3,4-oxadi- 
azinone-5 (IVa-m). Such a course of the reaction is explained by the negative inductive ef- 
fect of the carbonyl groups, as well as by the preferential formation of a six-membered ring: 

In the acid chloride IIa the mobility of the a-chlorine atom is so great that the inter- 
mediate acyl derivative cannot be isolated, and substances IVa-k are formed immediately when 
compounds la-k and IIa are boiled in benzene. Compounds IV1 and IVm are formed from the cor- 
responding acyl derivatives IIIb, when theyare boiled in anhydrous acetone with potassium 
carbonate [2]. The synthesized compounds are presented in Table i. They are colorless crys- 
talline substances (with the exception of IVl), insoluble in water, readily soluble in alcohol, 
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TABLE i. Characteristics of the Compounds Obtained 

:ON - 
ound 

IVa 
IVb 
IX/c 
IVd 
IVe 
;vf 

IVi 
IVj 
IV,k 
WZ 
IVm 

mp, ~ a 

142--143 
138--139 
134--135 
94--95 
74--75 

145--146 
112--113 
108--109 
116--117 
120--121 
98--99 

Oil c 
30--31 

IR spectrum, 
~. em~ ~d ~ o  : Found, % Gross formula Calculated, Yield, 

% % 

o-n  Ic=o IC=N O--H 

1690 
1690 
1695 
1700 
1700 
1700 
1695 
1690 
1690 
1690 
1685 
1680 
1680 

cl"lN 

Ibl 16502,57 i 74,9 6,8 
167012,84 [75,71 6,7 
166012,78176,81 7,5 
167012,78177,1 ] 7,3 
1680~2,79178,1 [ 8,5 
1670~2,75t76,4 [ 7,4 
166012,75176,7 [ 7,5 
167012,52/73,6 [ 6,9 
166012,65/71,01 6,8 
1675i2,77/65,61 6,1 
165012,88174,21 7,5 
1650~2,97/69,41 8,8 
166012,88167,718,5 

6,3 C~H~N~Oa 
6,31 C2aHaoN2Oa 
5,8 CaoHa~N~Oa 
5,9 Ca=HaaN~Oa 
5,01 C~H46N~Oa 
5,5 Ca=Ha~N2Oa 
5,81 CalHa6N2Oa 
5,61 CaoHa~FN~Oa 
5,6 [ CaoHa3CIN~Oa 
4,9 [ C:aoHa~BrN~Oa 
5,4 ~. C~H~N~O~ 
8,1 [ C~oHaoN2Oa 
8,7] CmH~N~Oa 

3460 
3500 
3500 
3550 
3500 
3540 
3550 
3550 
3530 
3525 
3530 
3500 
3500 

G I H ]  N 

75,~ 6,3 6,7 
76,0 6,8 6,3 
76,6 7,3 6,0 
77,1 7,7 5,6 
77,9 8,4 5,1 
76,8 7,5 5,8 
76,8 7,5 5,8 
73,7 6,8 5,7 

6,6 5,5 
6,5',6 6,0 5,1 
74,3 7,2 5,6 
69,3 8,7 8 1 
67,9 8,2 818 

68 
52 
78 
43 
44 
42 
54 
34 
41 
31 
46 
80 
36 

benzene, 
spectra. 

aCompounds IVa, g were recrystallized from toluene, the rest 
from the hexane, bin CH2C12. Cd2o 4 = 1.0545, nD 2~ = 1.5166. 
Found: MR 99.39g. Calculated: MR 98.554. 

chloroform, and ether. Their structure was Confirmed by the data of the IR and PMR 

I R I X 2 

la-k o l l a - c  ~ I ~ | mb,exc( ~ ~ 

OH 

Wa-i 

I, IV a R'=H, R2=C2Hs. Rs=C6H~; b RI=H, R2=CsHT, Rs=C6Hs; c RI=H, R2=C4Hg' 
R3=~Hs;d R,=H, R2=iso.CsHlb Ra=C6Hg e R'=H, R2=n-C7H,s, R3=C~Hs; f R~=3"CHa, 
R2=C~Hg, Ra=~Hs. g RI=4.CHa R2=C4Hg, Ra=C6Hs; h RI=4-F, R2=C4Hg, Ra=CsHs; 
i Rl_4.Cl_ , R2=C4H~, Ra=C6H~., j ~l=4.Br, R2=C4Ho, Ra=C6H5; k RI=4-CHaO, R2=C4Hg, 
Ra=C~Hs; I RI=M, R2=C,Hg, R3=CHa; m RI=H, R2=C4Hg' R~=H' II a Ra=C6H~, X=Cl; 

bRa=CHa, X=Br, e R3=H, X=C1; I I lb  R3=CHa; eR a=H 

EXPERIMENTAL 

The IR spectra were recorded on an IKS-22 instrument in liquid petrolatum paste. The 
PMR spectra were recorded for 10% solutions in CC14 on a Telsa BS-487C instrument (80 MHz), 
internal standard HMDS. Acetone (very special purity) for the synthesis of compounds IV1 and 
IVm was used without additional purification. 

2-[Hydroxy(diheptyl)methyl]-4,6,6-triphenyl-4,5-dihydro-6H-l,3,4-oxadiazinone-5 (IVe). 
A mixture of 4.20 g (ii.6 m moles) of the phenyl hydrazide of diheptylglycolic acid [4] and 
3.18 g (12 mmoles) of a-chloro-a,~-diphenylacetyl chloride in 80 ml of absolute benzene was 
heated for 2 h, cooled, washed with water, and with a saturated solution of sodium bicarbo- 
nate, dried with sodium sulfate, the solvent evaporated, the residue chromatographed on silica 
gel (eluent: benzene), and crystallized from pentane. Yield 2.47 g (44%), mp 74-75~ 

Substances IVa-d, f-k were produced analogously. 

B-(~'-Bromoisobutyryl)-B-phenylhydrazide of Dibutylglycolic Acid (lllb). A mixture of 
14.0 g (50.3 mmoles) phenylhydrazide of dibutylglycolic acid and i0.0 g (51 mmoles) of ~- 
bromoisobutyryl chloride in i00 ml of benzene was heated for 1 h, then after two days 13.94 
g (66%) of substance IIIb, mp 127-128~ (from isopropanol), was filtered off. IR spectrum: 
3470 (OH), 3340 (NH), 1680 (C6Hs~O), 1640 cm -~ (C=O). PMR spectrum of (CF3COOH): 1.61 (6H, 

[ 

s, 2CHa), 7.00-7.55 (5H, m, aromatic protons). Eound:C 56.2; H 7.3; N 6.6%. C2oH3zBrN203. 
Calculated: C 56.2; H 7.3; N 6.6%. 

2-[Hydroxy(dibutyl)methyl]-4-phenyl-4,5-dihydro-6H-l,3,4-oxadiazinone-5 (IVm). A mixture 
of 2.0 g (5.5 mmoles) of the B-chloroacetyl-B-phenylhydrazide of dibutylglycolic acid [5] and 
2.07 g (15 mmoles) of powdered calcined ~otassium carbonate in i00 ml of acetone was boiled 
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for 15 h. After filtration the solvent was removed and the substance isolated analogously to 
compound IVe. Yield 0.65 g (36.0%), mp 30-31~ (pentane). PMR spectrum: 2.88 (IH, s, OH); 
4.50 (2H, s, CH20); 7.00-7.75 (5H, m, aromatic protons). Compound IVl was produced analo- 
gously. In the PMR spectrum the signals of the two methyl groups in position 6 of the ring 
appear at 1.50 ppm. 
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CONFIGURATIONALLY AND CONFORMATIONALLY HOMOGENEOUS ARYL-cis- 

I-THIADECALINS 

S. K. Klimenko, T. V. Stolbova, T. I. Tyrina, 
N. N. Sorokin, I. F. Leshcheva, N. M. Sergeev, 
and V. G~ Kharchenko 

UDC 547.818:542.634:543.422.25 

The structure of aryl-substituted cis-l-thiadecalins formed together with 5,6- 
tetramethylenethiopyrylium salts in disproportionation reactions of condensed 4H-, 
6H-thiopyrans and dihydrothiopyrans with CF3COOH, as well as in the ionic reduction 
of the latter by the ion pair trifluoroacetic acid--triethylsilane, was studied. 
It was shown that the reduction proceeds stereospecifically with the formation of 
configurationally and conformationally homogeneous aryl-cis-l-thiadecalins possess- 

1 2 o �9 ing 2~-R I- and 2~-R ,4~-R -conflguratlons. The configurational and conformational 
assignments were made by the 13C NMR method. 

Intermolecular hydride transfer in such an acid-catalyzed reaction as the disproportiona- 
tion of chromenes, thiochromenes, and dihydroquinolines leads to the formation not only of 
salts but also of products of reduction of the double bond in theheterocycle [1-6]. The 
stereochemical direction of the processes of reduction of heterocyclic compounds during dis- 
proportionation have been rather widely discussed in the literature [1-6]. 3,4-Diaklyl-2H- 
thiochromenes and N-methyl-l,2-dihydroquinolines arereduced predominantly to cis-isomers 
under the conditions of the reaction described, while O-analogs form cis- and trans-isomers 
in equal amountsunder analogous conditions [1-6]. Derivatives of 3,4-trimethylene-l,2-di- 
hydroquinoline give only cis-3,4-trimethylenetetrahydroquinoline [2], while 3,4-tetramethyl- 
ene-2H-thiochromene and chromene are converted in this case 77 and 65%, respectively, to the 
cis-isomers [3]. Up to 83% cis-isomers are also obtained in the disproportionation of N- 
methyl-2,3-trimethylene-l,4-dihydroquinolines [5]. Only cis-2,4-diphenylchroman was isolated 
in disproportionation of 2,4-diphenyl-4H-chromene with CF3COOH, CF3COOD, or HCIO~ [6]. On the 
contrary, N-methyl-2,3-(CH2)n-l,4-dihydroquinolines (n= 4-6) are reduced exclusively or pre- 
dominantlyto trans-N-methyl-2,3-(CH2)n-l,2,3,4-tetrahydroquinolines [5]. We have sho~nl that 
in the disproportionation of 2-diphenyl-5,6-tetramethylene-4H-thiopyran or -6H-thiopyran with 
trifluoroacetic adid, 2,4-diphenyl-cis-l-thiadecalin, which has a cis-cis-cis-configuration, 
are formed [7-9]. 

The present investigation was undertaken in order to establish the configuration and con- 
formation Of aryl-substituted l-thiadecalins, which, together with the salt, are disproportion- 
ation products of 5,6-tetramethylene-4H(6H)-thiopyrans and dihydrothiopyrans [10-14]. This 
seems especially important since in the disproportionation of the objects described, two 
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