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SYNTHESIS OF ¢is~U4<OCTENE-1,8-DIOIC ACID AND ITS ESTERS

A, Barco, S, Benetti, G. P, Po11ini® and R. Taddia

Istituto Chimico = Via Scandiana, 25
Universita di Ferrara - 44100 ITALIA

While methods for the aynthesis of trans-4-octene-1,8-
dioic acid (trans-IIIa) and of its esters (trans-IIIb,c)
have been described in detai1,1'2 the preparation of the
title compound by ozonolysis of g;g,glg-l,S-cyclooctadiene
is only outlined in the literature without experimental

3,4 We now describe a convenient

details or characterization.
synthesis of ¢is-IIIa and its esters (cis-IIIb and IIIc),
starting from cis-5-cyclooctene-trans-1,2-diol (I), readily

5 The diol I

obtainable from cis,cis-~l,5-cyclooctadiene,
was oxidizerd by sodium metaperiodate in THF-water to the
dialdehyde 11 and thence, without further purification

with Jones' reagent to cis-IIIa in 50% overall vyield.

H wOH H_ACH,),CHO  H._-(CH,),CO;R
— _.I
H OH H7>S(CHy,CHo  H7N(CH)CO0R
I I I
a) R=H b) R=CH, c) R=C(CH3)y
217
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A method for the conversion of cis,cis-1l,5-cyclooctadiene
into II was developed recently.6 The transformation of 1II
into the acid 1Ila provide further evidence that the cis
configuration of the double bond in the starting material

was retained during the synthetic sequence.

EXPERIMENTAL

cis-4-6ctene=-1,8-dialdehyde (II).- A solution of sodium

metaperiodate (25.7 g. 0.12 mole) in water (150 ml.) was
added dropwise to a well stirred and ice-cooled solution

of the diol I (14.2 g. 0.1 mole) in THF (150 ml.). The
reaction mixture was stirred for an additional 24 hrs, at
room temperature and the precipitated solid was filtered.
The filtrate was saturated with brine and the product
extracted with five 100 ml, portions of ether. After the
usual worke-up, the liquid residue was utilized in the next
step without purification., The dialdehyde was characterized
as its bis-2,4-dinitrophenylhydrazone, mp. 173° (from ethyl
acetate)., I.R. (neat): Vmax 1720 em™ 1,

Anal. Caled. for C, H, NoOg: C, 48,003 H, 4,02; N, 22.39.

207208
Founds C, 48.06; H, 4,11; N, 22,27,

cis-k-Octene-1,8-diocic acid (IITa) and its esters (IIIb) and
‘IIIc!.- Jones* reagent7 was added to a solution of the
crude dialdehyde II in acetone (400 ml.), cooled to =10°
until a reddish color persisted. After quenching of excess
of oxidant with ethyl alcohol, anhydrous magnesium sulphate

was added and the green mixture filtered through Celite.,

Removal of the solvents in vacuo gave the solid acid (7 g.),
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which was crystallized from a l:4 mixture of benzene-petro-
leum ether (bp. 40-70°), An analytical sample was obtained by
crystallization from a 1:7 mixture of ethyl ether-petroleum
ether (bp, 40-70°) mp, 97-98°, 1,R, (nujol): vmax 1700 cm'l.
Anal., Calcd. for Caﬂlzout C, 55.80; H, 7.03.
Found: C, 55.70; H, 6.92,
The methyl ester 1IIIb was prepared by allowing to stand
for 24 hrs, at room temperature a solution of 3.44 g, (0,02
mole) of the acid IIla in 50 mli. of absolute methanol
containing 2 ml, of concentrated sulfuric acid. The mixture
was neutralized with saturated sodium bicarbonate solution,
most of the methanol evaporated in vacuo and the residue
extracted with five 30 ml, portions of ether. The extract
was washed with water, dried over anhydrous magnesium sulfa-
te and evaporated to give 3.4 g. (85%) of the ester IIIb ,
bp. 75°/0,01 mm, identical with a sample obtained by action
of ethereal diazomethane on IIIa .,
1

I.R. (neat): Ynax 1730 em™",

Anal. Calcd. for C Ou: c, 59.98; H, 8,05,

10t16
Found: C, 59.85; H, 8,01,
The t-butyl ester IlIc was prepared in a pressure bottle
charged with dichloromethane (60 ml.) and 0.3 ml. of concen-
trated sulfuric acid. The solution was cooled with an ice=
salt bath to 0°, and 3.44 g, (0.02 mole) of the acid IIIa
and approximately 25 g. of isobutylene were added. The bottle
was closed and shaken mechanically at room temperature
overnight. The bottle was chilled in ice-salt bath and then

opened, The reaction mixture was carefully poured into 10%

sodium hydroxide solution (60 ml.). The layers were separated
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and the egqueous portion was extracted with two 50 ml,

portions of dichloromethane. The extract was diied over

anhydrous magnesium sulfate and evaporated to give 5 & (89%)

of the ester IIIec , mp. 58-59° (from petroleum ether 40-70°)

A mixture mp, with trans-IIIc was lowered.
I.R, (nujel): V___ 1730 em™t,
Anal, Calecd. for 016H280h' c, 67.60; H, 9.85,
Found: C, 67,523 H, 9.79.
Both the esters on alkaline hydrolysis give the starting
acid.
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