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With a view to synthesising trang lactones of the desmotroposantonin
series, van Tamelen and his associetes1 studied the interactions of the anions
generated from diethyl mslonate and diethyl methylmalonsate with the epoxide(T)
in refluxing ethanolic solution. The lactonlc products thus isolated were
characterised as (ITI). The exclusive formation of these undesired lactones was

1 by sssuming that of the three contributions to the

rationalised by the authors
resonance hybrid of the epoxide(I), that of (A) is considerably greater than

that of (B) because of the participsation of the M-electrons of the benzene ring.
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From the above findings, it 1s clear thst electronic factors control the
mode of ovening-up of the epoxide of type (I). That electronic factors are at
least in part overshadowed by steric factors is shown inthe case of styrene

2

oxide which gives a mixture of both possible products“ when reacted with sodio-

3 that the steric considerationsof both the

malonic ester. It is also well known
nucleovhile and the substrate play a vital role in Sy2 displacement reactions.
It was therefore of interest to investigate the direction of ring-opening of the
crystalline epoxide (]'I)4 with the carbsnions mentioned above. We hoped that the
peri-methyl group in (IT) will sterically hinder the approach of the bulky

nucleophiles to the l-carbon atom and thereby the carbanions will be forced to
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attack the alternative position (carbon atom - 2) to furnish the desired
product (IV). Although this objective has not been realised, the results are
interesting snd this will be the subject matter of this communicstion.

The interaction of diethyl sodiomaelonate with the epoxide (II) in
especlally dried ethanol (4 hrs. reflux ) resulted in the isolation of two
Y-lactones®: A (48%), m.p. 109°% 9 max. L7756 em™1; A max. 27° A (€ 1,998) and
B (20%), m.p. 186-187% Ppax., 1789 cm~1l; X pax. 280 m (€ 1,995). Lactone A, on
heating with acetic anhydride and sulphuric scld was recovered unchanged; attem-
pted catalytic hydrogenolysis also resulted in the quantitative recovery of the
lactone. That the lactone A is a ¢is lactone (V)6 wags established from the ease
of lactonisation of the hydroxy acid (i1solstion being impossible) resulting
from alkaline hydrolysis of A. Lactone B, on basic hydrolysis followed by scidi-
fication furnished a stable hydroxy acid (VIII), m.p. 149°% l>max. 1712 and
3550 cm'l; )\ nax. 279 mp (€ 1,995). This acid on heating sbove its melting point
under vacuum (0.2 mm) regenerated the lactone B, and on oxidation with Jones
reagent furnished a 2-keto acid (X), m.p. 161-162°; ‘l>max. 1739 (carboxy C=0
1ntramolecular1y7 hydrogen bonded to ketone) and 1705 em-1 (keto C=°);1max. 230
and 285 mp (€ 19,950 and 2,512). The sbove transformations suggest that the
lactone B is a g{rang butsnolide and should be represented by the expression('])s.

The resction of diethyl sodiomethylmalonate with the epoxide (II) accord-
ing to the procedure of vsn Tamelen et al1 (BtoH, 28 hrs. reflux) afforded s
crystalline materisl (45%), m.p. 122° 5 ), . 3584 o l; N gy, 278 mu(e1,950).
This product was obtained in excellent yleld (38%) by refluxing the epoxide(II)
with ethanolic sodium ethoxide. The structure (XII) for this reaction product
was supported by its oxidation to the 2-keto compound(XIII), evsvoratively
distilled at 100%/0.4 mm3 Ppay, (Film)y 1710 em™l5 A oy, 221 and 279 mp,

(€ 12,020 and 2,148).

The potassium enolate prepared from diethyl methylmalonate in t-butanol
was then allowed to interact (36 hrs. reflux) with the epoxide (II). The reac-
tion mixture afforded a Y-lactone (22%), m.p. 133-134%; Dmax. 1785 cm'l;

X max. 220 and 280 mp (€ 10,000 and 1,998). This lsctone on alkaline hydrolysis
followed by acidification furnished a stable hydroxy acid, m.p. 153-154°;
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D max. 3775 and 1705 em™; A oy 279 mp (€ 2,045). This scid on heating sbove,
its melting point under vecuum (0.1 mm) was quantitatively converted to the
lactone mentioned sbove. Oxidation of the hydroxy acid afforded a 2-keto acid
(XT), mep. 188-189% 3, . 1740 and 1704 cm™l; ) ;.. 286 mp (€ 2,799). The
lactone and the corresponding hydroxy acid should therefore be represented by
the structures(VII)G and (IX) respectively.

FPinally the nucleophilic opening-up of the epoxide (II) with sodium salt
of dlethyl methylmalonate was cerriedout in anhydrous benzene solution (30 hrs.
reflux). The resction mixture furnished s neutral material (30%),b.p. 150°/0.3
mm; .b nax, (£i1m), 1711 cm'l; }\max. 280 mp (€ 2,138), This material analysed
correctly for 017}12203 . The structure (XIV) for this compound is supported
from its NMR spectrum which shows the following pesks :7 (1n CDCl3) 9.21 (34, s,
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cyclopropyl CH3), 8.73 (3H,t, J 6.8 ¢/s, OCHyCH3 ), 7.96 (3H, s, aromatic CHz),

6.22 (3H, s, OCH3 ), 5.84 (24, q, J 6.8 ¢/s, OCHoCH3 ), 3.35 (2H, q, aromatic
protons), 7.0 - 7.85 (5H, broad multiplet, 2 CH5 snd the cyclopropyl proton H,),
the proton Hy 1s lost in the CHjz signal of OCHoCH3. This ester on slkaline
hydrolysis furnished a crystalline acid, m.p. 200-201°; b:max. 1684 cm‘l;

A max. 280 mp (€ 2,045). The NMR spectrum is consistent with the structure(XV)
assigned for this acid. Catslytic hydrogenolysis of (XV) gave an olly acid,

9 max, 1706 cm’l and this failed to give any crystalline materisl.

The formation of the cig lactone (V) is informative and work is in
progress to account for the novel cyclopropane formation described above.
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