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Considerable interest has recently been focused on the nucleophilic ring-
opening reaction of geminally activated cyclopropanes2 and the reactions with

3 . 4 sqs . . :
or amines were utilized as a crucial step for construction of complex

thiols
molecules. In this paper, we wish to report the ring-opening reaction of 2-
oxobicyclo[3.1.0)hexane~l-carboxylate with cyanide anion5 and an application of
the reaction to the synthesis of methyl dl—jasmonate6 which is an essential
constituent found in jasmine oil7.

The starting methyl 2-oxobicyclo[3.l.0]hexane-l-carboxylate (1) was pre-
pared from methyl 3-oxo-6-heptenocate through diazotization and then intramole-
cular carbenoid addition3a. When 1 was treated with acetone cyanohydrin in
methanol in the presence of triethylamine for 12 hrs at 100° in a sealed tube,
there was obtained dimethyl 3-cyanomethyladipate (4) ([bp 130v135°/0.2 mmHg,
Vhax 2240, 1740 cm-l; nmr (CC14) §1.43~2.70 (m, 9H), 3.62, 3.65 (s, 2x3H)] in
almost guantitative yield. This means that though the desired ring-opening of
cyclopropane moiety in 1 occurs, the cleavage of cyclopentanone ring8 in the
resulting product also proceeds under the reaction conditions. After several
trials, a suitable condition leading to the desired ring-opening product was
found. Thus the bicyclo ester 1 was treated with 1.1 equivalent of sodium
cyanide in dimethyl sulfoxide (DMSO) at 10~20° for 24 hrs and then the reaction
mixture was quenched with acetic acid-water (l:1). Thin layer chromatography

of the resulting mixture indicated the presence of single product. However,

this product was found to be too soluble in aqueous layer. Thus, without wash-
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ing with water, the mixture was directly submitted to column chromatography

(silica gel ethyl acetate-n-hexane) to afford methyl S5-cyanomethyl-2-oxo-

cyclopentane-l-carboxylate 2 in 69% yield; mp 49%50°; v . 2250, 1755, and 1725
em™ L.

As the nmr spectrum of 2 was too complex to be analyzed due to the pre-
sence of keto-enol equilibrium and possibly cis-trans isomerism, its structure

was finally confirmed by following reactions.
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Decarboxylation of 2 by heating in DMSO in the presence of lithium iodide

afforded 3-cyanomethyl-cyclopentanone 3 in 76% yield: bp 857.86°C/0.1 mmHg;

v 2245, 1740 cm t

max , thus supporting the presence of cyclopentanone ring in

2. This observation is rather important for our purpose, because simple cyclo-
propane derivatives are known to be attacked by nucleophiles to the more sub-
Treatment of 2 with dry hydrogen chloride in methanol

stituted carbon9.

followed
gave the
S. Torii

cleavage

presence

by hydrolysis of the resulting imino
diester 5 in 59% yield. The diester
et al.Sh and was used as a precursor

of cyclopentanone ring was confirmed

of triethylamine under reflux for 12

4 (963% yield).

ester hydrochloride with waterlo
5 has already been prepared by
to methyl dl—jasmonatesa. The
by treating 2 in methanol in the

hrs to afford the nitrile diester



No. 10 909

As an alternative and new approach to methyl dl-jasmonate, we have exa-

mined the following reaction sequence.

0
0 OMe
, BrCH,C2CEt ="\ 1)LiT,DMSO
2 —— ——————e——
K,CO, CN 2) H,
7, R=CH,C=C.Et
é cis 2

8, R=CH,CH=CH-Et

The g-keto ester 2 was condensed with l—bromo—Z—pentynell in acetone in the
presence of potassium carbonate under reflux to afford the corresponding C-
alkylated product 6 in 85% yield: mp 100%101°C; Vnax 2250, 1753, 1730 cm_l;
nmr (CDC13) §1.10 (t, J=6.5Hz, 3H), 1.90*3.09 (m, 11H), 3.67 (s, 3H). The
ester 6 was decarboxylated by treatment with lithium iodide in DMSO at 130°C

for 3 hrs to give the trans-2,3-disubstituted cyclopentanone 7 in 85% yield:

bp 1331135°C/0.5 mmHg; v 2250, 1749 en™t; nmr (cpCl,) 61.09 (t, J=6.5Hz, 3H)

ax
1.06~2.88 (m, 12H). Partial hydrogenation of 7 over Lindlar catalyst in metha-
nol produced 8 in 90% yield: bp 1107112°C/0.2 mmHg; vmax 2248, 1748 cm_l; nmr

(CCl4) §0.97 (t, J=7Hz, 3H), 1.52"3.00 (m, 12H), 4.95"5.80 (m, 2H). The cyano
group in 8 was finally converted into methyl ester function by treatment with
dry hydrogen chloride in methanol followed by hydrolysis and there was obtained
the desired methyl dl-jasmonate 9 in 84% yield: bp 116%k19°C/0.5 mmHg. All
spectral data of the resulting jasmonate were exactly identical with those re-

ported6.
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