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&, P-Dicyanostilbene oxide at 120o undergoes electro-
cycli¢e ring opening to é carbonyl wvlide which can be
trapped by cycloaddition to the €S double bond of O-ne-
thyl thiobenzoate, methyl dithiobenzoate and dimethyl tri-
thiocarbonate to produce l,3-oxathiolanes. The carbonyl
ylide combines with diethyl mesoxalate to give a 1,3-di-
oxolane. The corresponding carbonyl ylide from d-cyano-
stilbene oxide affords a 1,3-diocxolane which sufférs cyc-
loreversion and renewed cycloadditon to give 2-phenyl-

1,3=-dioxolane~l4 4 ,5,5~-tetracarboxylic ester.
The thermal equilibration of tetracyancethylene oxide (i) !

with the open-chain carbonyl yilide 2 2 constitutes the first

example of the electrocyclic opening of the oxirane ring; carbo-
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nyl ylides were predicted in 1960 to be a class of reactive 1,3~
dipoles.3 Experiments with ag~cyano-cis- and trans-stilbene oxi-
de established the conrotatory ring opening.4 Although the cyc-
loadditions of carbonyl ylides to CC double and triple bonds are
amply documented, little is known concerning the behavior of
hetero-multiple bonds as dipolarophiles. The additions of 2 to

5

benzylideneaniline and of 3 to benzonitrile 6 were followed
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by cycloreversion. However, the reactions of E via carbonyl yli-
des with aromatic aldehydes and arylidenearylamines produced

7

stable 1l,3-dioxolanes and oxazolidines,8 respectively. The on-
ly reaction with a CS double bond described to date is the forma-—

tion of 6 from 1l and thiobenzophenone, probably via 3.
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Additions of the carbonyl ylide 8 to thiocarbonyl compounds
yvielded stable 1,3-oxathiolanes. On heating a,p-dicyano~trans-

10,11

stilbene oxide with Q-methyl thiobenzoate at 120°¢ for

3 days, we obtained 65 % of the cycloadducts 9 (mp 169.5-171°C)
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and 11 (mp 166-168°¢C) in a 72:28 ratio; dicyano~cis-stilbene oxi-
de provided the same cis-dicyano adducts in the same yield in
agreement with earlier experience.11 Analogously, 7 combined via
8 with methyl dithiobenzoate to furnish 63 % of the adducts 10
(mp 166-168°C) and 12 (mp 173-175°C) in the ratio 40:60. The
yield of 13 {mp 138.5-140.5°C) from 7 and dimethyl trithiocarbo-

nate reached only 27 %.
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The structural assignments rest on nmr and mass spectra. The
methoxy singlet in 9 appears at t 6,36 and is shifted to 6.90 in
1l under the shielding influence of the gis-vie. phenyl. Corre-
spondingly, the thiomethyl singlets at 7 7.82 for 10 and at 8.20
for 12 reveal the trans-vic. and g¢is-vic., relation t¢ the 5-phe-
nyl. In 13 the two SCHj signals occur at T 7.55 and 8.32. The cis
relation of the nitrile groups in positions 2 and 5 was establi-
shed unequivocally for the dihydrofurans and tetrahydrofurans re-

sulting from cycloadditions to CC double and triple bonds;ll the
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cis=-carbonyl ylide § is enmergetically favored over its irans-

isonmer,

CgHs, f \ OCH54
or -

14 15 mie = 267

The mass spectra show a higher degree of consistency with 9-13
rather than the positional isomers ii which could stem from a nuc-
leophilic CO cleavage of the oxirane 7 by the thione function.
Without going into detail, it may be mentioned that in the spec-—
trum of 9 the benzoyl cation is the base peak and that C6IS~CCN
{m/e 115) and 15 occur with relative intensities of 60 % each.

The cation of 7 or 8 {(m/e 246) appears as a 58 % pealk.
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Heating a,p—dioyano~trans- or =cis-stilbene oxide with diethyl
mesoxalate at 180° afforded via 8 the 1,3~dioxolane 16 {vbp 18000/

0.001 Torr) in 70 % yield. The methyl iriplets of the ester ethyls
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are found in the nmr spectrum at T $.56 and 9.25 disclosing again

the irans-and cis relation to the 5-phenyl. Both sets of CH2 CON-
tain diastereotopic protons; whereas the low field CH2 appears as
quadruplet at v 5,48, the shielded CH, at 6.14 shows additional
splitting.

a-Cyano~trans-stilbene oxide (17) and excess of diethyl mes-
oxalate furnished in 72 hr at 180°C 45 % of the 1:2 product 18
{bp 155-160°C/0.001 Torr), The nmr spectrum confirmed the pair-
wise equivalence of the four ethoxycarbonyl groups in structure
18. How is 18 formed? The slow reaction at 120°¢ (16 days) pro=-
duced 25 % 1:1-adduct 19 (mp 108,5~110°C), some oxirane still re-
maining unchanged; The addition direction was established by acid
hydrolysis of the 1,3~dioxolane 19 which gave 80 % bengaldehyde
as 2,4-dinitrophenylhydrazone. 19 was converted to 18 {52 %) by
heating with diethyl mesoxalate for 80 hr at 180°C. The 1,3~dipo~
lar c¢ycloreversion of lg to benzoyl cyanide and a new carbonyl
ylide 20 which undergoes a further 1,3-cycloaddition with a se-
cond mole of diethyl mesoxalate offers an attractive mechanistic

pathway.
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