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David R. Howton

Laboratory of Nuclear Medicine and Radiation Biology
University of California, Los Angeles, California 90024, USA

trans-2-Octadecenocic acid (I), the 018 member of a series of homologs
of considerable interest as intermediates in the metabolic oxidation of
fatty acids, is available by treatment of -bromostearic acid with KI, fol-
lowed by KOH in boiling ethanol, without isolation of the a-iodo intermedi-
ate.2 Although this approach appears attractively simple, the reaction
yields a-hydroxy- and -ethoxy substituted products in amounts comparable
with that of the desired substance (in addition to others in smaller quan-
tity), which has therefore been difficult to isolate in high purity or in
quantity approaching that actually present in the mixture. Gas-chromato-
graphic analysis of the complex reaction mixture and consideration of the
physical properties of its various components has permitted design of an
isolation procedure that is considerably more effective than those employed
by others.3’4

EXPERIMENTAL

Myers' direction83 were followed closely; 14.6 g (0.04 mole) of (-bro-
mostearic acid (recrystallized from acetone at -20° and containing less
than 1 mole 7 stearic acid)5 was treated first with KI, then with KOH in
boiling 95% ethanol6 to give 11.7 g of water-insoluble acidic products
shown by silicic acid column chromatography and glc to contain 6.31 g of
I (567 yield), 2.16 g of ethoxystearic acid, 1.94 g of hydroxystearic
acid, and about 0.1 g each of stearic, cis-2- and trans-3-octadecenolc

acids.7
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Recrystallization of 11.2 g of this mixture of acids from 40 ml of
ether at 4° gave 5.3 g of material containing 767 I, 22% hydroxy- and only
2% ethoxystearic acid., Treatment of this material, dissolved in 10% meth-
anol-ethera, with ethereal diazomethane gave 5.47 g of mixed methyl esters,
vwhich were taken up in 50 ml of n-pentane (0.20 g of insoluble hydroxy-
stearate was allowed to settle out). Four 10-ml aliquots of this solution
(1.054 g solute per aliquot) wer; chromatographed on silicic acid (90 x 33
mm column of 49 g J. T. Baker Chemical Co. "Silicic acid, powder", void
volume 50 ml, activated in situ by prewashing successively with 100 ml
each of acetone, diethyl ether and n-pentane). Successive fractions were
eluted first with 100 ml each of pentane and 1% (by vol,) of ether in pen-
tane (the small amounts of cis-2-enocate present in the mixture tend to be
concentrated in this fraction of material less strongly adsorbed than the
desired trans isomer) then with 100 ml of 2% ether in pentane and 50 ml of
3% ether in pentane (eluting trans-2-encate) followed with another 50 ml
of 3% and 1060 ml each of 4 and 5% ether in pentane (residual ethyoxystear-
ate) and finally with 200 ml of ether (hydroxystearate). The column was
then reactivated by passage of 100 ml of pentane prior to introduction of
the next aliquot of ester solution. Pooled fractions from all four ali-
quots contained (in order of elution) 99 mg of semisolid material; 3.23 g
of methyl trans-2-encate (white solid); 93 mg of yellow oil (ethoxystear-
ate) ; and 0,72 g of hydroxystearate (solid).

Saponification of methyl trans-2-octadecenoate, even under mild con-
ditions (refluxing a solution of 3.23 g of the ester in 38 ml N/2 KOH in
95% ethanol for 1 hr), results in formation of considerable quantities of
trans-3-octadecenoic (147%) and pB-ethoxystearic (10%) acids in addition to
the desired product (I).9 Fortunately, the desired product (I) is the
sole component of high crystallizing power in this mixture; crystalliza-

tion of the crude saponification product (from 3.23 g of ester) from 16 ml
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of hexane at 4° gives 2,10 g of I (91% of total product in the mixture),

3 o,
mp, 58.5; xmax

as colorless monoclinic prisms, mp. 57.9-58.50, lit.
210 nm ( € 1,36 x 104) in isooctane, in good agreement with characteris-

9,10

tics of comparable substances. This material was shown by glc analysis

(as methyl esters) to contain 0.8% stearic and 1.0% 3-octadecenoic acids.

Treatment of I with diazomethane yields methyl trans-2-octadecenoate,

mp. 33.5-34.5%, 1ie.%

11

mp. 34.5-350; U (isooctane) lmax 205 nm ( € 1.44 x

104) ; IR (CCla) in good agreement with that reported by Sinclair et al.,

(min . 2

max 5.82 u (C=0 stretch), 6,04 (C=C stretch) and 10.21 (''trans

peak").
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