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Abstract

4-Cycloalkylidene~2-phenyl-2-oxazolin-5-ones reacted with
carbonyl-stabilized sulfur methylides to give the corresponding dispiro
compounds , which on heating were converted into retro-ene reaction products.
The reaction of 4-cinnamylidene-2-phenyl-2-oxazolin-5-one with sulfur
allyliides afforded the Cope rearrangement products, accompanied by a spiro-

cis-divinylcyclopropane in a certain case.

Recently, we have reported the cyclopropanation of 4-methylene-2-phenyl-Z2-oxazolin-5-ones with
dimethyisulfonium phenacylide leading to the formation of two stereoisomeric oxazolin-5-one-4-
spire-1'-cis disubstituted cyclopropanes which are precursors for biologically interesting cyclo-

propylogs of a-amino acids1. This result is a great contrast to the formation of cis and trans
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isomers, or a single c¢is isomer in the cyclopropanation of 3-ary1methyleneindo]in-2-one52, or 4-

ary]methylene-Z-isoxazolin~5~ones3 with the phenacylide, respectively.

As an extention of the above reaction, we planned to investigate the synthesis of analogous spiro-
cyclopropanes bearing appropriate functional groups favoring a thermal rearrangement of the cyclo-
propane skeleton, because rearranged products are also possibie to be transformed into novel a-amino
acid derivatives. In this communication we wish to report the synthesis of some such spirocyclo-
propanes and their thermal rearrangements.

0Oxazolin-5-one-4,1'-spirocyclopropane-2',1"-spirocycloalkanes {dispiro compounds). First, we

have investigated the synthesis of the above dispiro compounds by the reaction of 4-cycloalkylidene-
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2-pheny1-2~0xqzo]in-5—ones )] with carbonyl-stabilized sulfur methylides. 4-Cyclohexylidene- {1a)
or 4-cycloheptylidene-2-phenyl-2-oxazolin-5-one (lg}4 reacted with dimethylsulfonium phenacylide,
generated in situ from dimethylphenacylsulfonium bromide and sedium hydride, in dry THF at 0°C for
5 h to give the corresponding dispiro compound 2a or 2b as the single product in 84 or 35% yield,
respective]ys. Two stereoisomers, 2-1 and 2-2, are possible for the structure of dispiro compound
2. On the basis of the mode of formation as well as the 1H nmr spectra, however, we assumed that
the dispiro compound 2 has the structure 2-1 rather than 2-2. The methine protons of Za and 2p
appeared at 5 3,42 and 3.47, respectively, which are comparable to the value of chemical shift of
the methine proton of spirodimethylcyclopropane 3-1 but not that of sterecisomer 3-21 (Scheme 1).
The previous results also discliosed that in the cyclopropanation of oxazolinones at low temperature
spirocyclopropanes such as 3-1 arising from the preferred conformational intermediate were pre-

dominantly formed than sterecisomers such as };21.
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Scheme 1
On the other hand, the reaction of la with ethyl {dimethylsulfuranylidene)acetate under similar
conditions afforded a mixture of two stereoisomeric dispire compounds, whose ratio was estimated
to be ca 3:1 by the nmr spectroscopy, in 97% yield. However, isolation of the minor product was
unsuccessful. Although the assignment of stereochemistry of two isomers was very difficult on

the basis of their spectral datas, it was assumed that the major product is 4, arising from the
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preferred conformational intermediate and the minor one is 3,

Since the above dispiro compounds have a cyclopropane moiety in which a carbonyl group (hydrogen
acceptor) and ring methylene group {hydrogen donor) are cis, they are expected to undergo a retro-
ene reaction. On heating in refluxing toluene for 3 h, 2a and 2b were converted into the expected
retro-ene reaction products 63 and gb in 73 and 26% yields, respectively. Structural elucidation
of ga and §b, 4-{1-cyclohexenyl)- and 4-(1-cycloheptenyl}-4-phenacyl-2-phenyl-2-oxazolin-5-one,
was accomplished on the basis of spectral data7.
On the other hand, thermolysis of 4 in refluxing xylene for 5 h afforded a 94% yield of a mixture
of two isomeric rearrangement products, ] and 8, which was found to be ca 3:2 by the nmr spectro-
scopic estimation. Although isolation of each product was unsuccessful, 2 and 8 were assumed to
be stereoisomeric 4-(1-cycichexenyl-ethoxycarbonyl)methyl-2-phenyl-2-oxazolin-5-ones on the basis

8 as well as chemical conversion. When a mixture of 7 and 8,{3:2) was treated

of spectral data
with 1M NaOK aqueous solution in refluxing methanol for 7 h, two hydrolyzed products 3, mp 151~
182%C, and 19, mp 141-142°C, were obtained in 34 and 21% yields, respect'ivelyg. However, the

stereochemistry of 9 and 1§ was not clear.
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Scheme 2

As shown in Scheme 2, in the thermotysis of 2 the benzoyl carbonyl group functions as a hydrogen
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acceptor to give 6 via A, whereas in 4 the carbonyl group in the oxazolinone ring serves as a
hydrogen acceptor to yield iscmers 7 and § via §.

0xazolin-5-one-4-spiro-1'-2',3'-cis-divinylcyclopropanes (spiro-cis-divinylcyclopropanes). Next,

we have investigated the synthesis of spiro-cis-divinylcyclopropanes which are able to underge
the Cope rearrangement, The reaction of 4-cinnamylidene-2-phenyl-2~oxazolin-5-one (}_l_)] with

dimethylsul forium 3-meth0xycar‘b0ny'la]'Iy'lidew, generated in situ from 3-methoxycarbonylailyldi-

methylsulfonium bromide and sodium hydride, in dry THF at room temperature for 3 h afforded a
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crystalline compound 13 as the sole isolated product in 10% yield. On the basis of spectral
data”, the compound 13 was deduced as cyciohepta-1.4-diene-3-spiro-4'-oxazolinone arising from
the Cope rearrangement of an initially formed spiro-cis-divinylcyclopropane ]2.

On the other hand, 1} reacted with d1'met:hy]cnxosu]fcmium—3-ethoxycarbony]-Z-pheny]alIdete12 in dry
THF at room temperature for 3 h to give two products 14 and 15, whereas 1§ was only obtained from
the reaction for 42 h. On the basis of spectral data]3, 14 was assigned as the spiro-cis-divinyl-
cyclopropane and 15 as its Cope rearrangement product. In fact, on heating in refluxing benzene
for 4 h }4 was transformed into 15 in 50% yield. The assigned structure 14 was strongly supported
by comparison with ]H nmr spectral data of 1g-1 and 16-2 obtained from the reaction of 11 with
phenacgﬂide1 {Scheme 3}. The configurations of spiro carbons in the Cope rearrangement products
13 and 15 are not ;'Iear‘, although the phenyl and ester groups at 6- and 7-positions are assumed to

be trans taking account a concerted Cope rearrangements of 12 and 14, respectively.
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