Journal of Chromotegraphy, 128 (1976) 193-195
© Elsevier Scientific Publishing Company, Amsterdam — Printed in The Netherlands

CHROM.-9324

MNote

Gas-!fi;uid chromatography characteristics of some long-chain acetylenic
methyl esters

G. R. JAMIESON and ELIZ. H. REID
Chemistry Department, The Paisley College of Technology, Paisley PAl 2BE (Great Britain)
(Received April 22nd, 1976)

Systematic separation factors have been used to help in the identification of
long-chain methylene-intersupted polyolefinic methyl esters and also to predict their
chromatographic behaviour!~S. Although the use of these separation factors was
developed with methyl esters it has been shown’ that the same separation factors can
be used when the -CO,CHj group is replaced by -CH,OH, -CH,0,C-CH; and -CH;.
It was also found® that the presence of a common non-methylene-interrupted olefinic
centre in polyolefinic methyl esters does not alter the Type II separation factors;
the same Type II factors were obtained from the normal methylene-interrupted esters
and from the A5-polyolefinic esters from conifer lipids®.

Recently it has been shown®-!°-? that lipids from certain moss species contain
unusual C,g and C,, polyunsaturated acids in which an acetylenic group and olefinic
groups are present in a methylenc-interrupted pattern. An investigation has been car-
ried out to determine how far the systematic relationships found for polyolefinic esters
could be applied to these polyolefinic-acetylenic esters.

EXPERIMENTAL AND RESULTS

Methyl esters from the lipids of the moss, Fontinalis antipyretica, were sepa-
rated by preparative thin-layer chromatography on silica gel*? and the separated ace-
tylenic methyl esters were examined by gas-liquid chromatography using columns of
different liquid phase polarity. The major peaks in the chromatograms (76.3, 4.5 and
16.7%, respectively) were due to 18:3 62,9,12, 18:4 63,9,12,15 and 20:3 8a,11,14.
A minor component (about 19%) was tentatively identified by the use of separation
factors as 18:2 6a.,9.

Retention data for these acetylenic acids and for standard olefinic acids on three
different columns are given in Table L. On each of these columns the Cyg acetylenic
acids have a greater retention than 18:4 6,9,12,15, and 20:3 8a,11,14 has a greater
reteation than 20:5 5,8,11,14,17.

Type I and Type H separation factors are given in Table II. Type 16/9 and 8/11
factors show the effect of introducing an additional olefinic centre into the carboxyl
end-chain of polyolefinic systems and Type I 62/9 and 8a/11 factors show the effect
of introducing an acetylenic group into the same system. Since the 6a/? and 8a/ll
factors are higher than the normal 6/9 and 8/11 factors this indicates that the introduc-
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TABLE ]

RETENTION DATA QOF C;: AND C; POLYCLEFINIC ACIDS
Columns, polyester open tubular. Polarity ECL;z:3 o 3; 2 = 19.79, 5 = 19.50, ¢ = 19.60. #. = Re-
tention time relative to 18:0. .

Methyl ester Column
a b c

Ir ECL Ir ECL iz ECL

18:1 9 1.13 1835 1.11 1831 1.06 18.16
18:2 9,12 1.39 18.94 1.30 18.79 1.19 18.44
18:3 6,9,12 i.64 1942 145 19.12 1.32 18.74
18:3 9,12,15 1.85 1979 162 1950 145 19.00
18:4 6,9,12,15 220 20.26 1.83 1981 1.60 19.27
20:2 11,14 270 2091 248 20.73 2.47 2041
20:3 8,11,14 3.18 21.31 278 2103 264 2064
18:2 62,9 2.60 20.73 226 2042 195 19.820
18:3 6a,9,12 3.18 21.3% 2,63 2087 218 32009

18:4 6a,9,12,15 430 2217 3.34 21.68 265 20.65
20:3 8a,11,14 6.14 2321 5.05 2281 449 2202

TABLE IT

TYPESI AND II SEPARATION FACTORS

Separation Methyl ester Column

Jactor

a b c

Type I

6/9 18:4 6.9,12,15 1.19 113 110
18:3 9,12,15

6/9 18:3 6,9,12 1,19 112 111
18:2 9,12

6a/9 18:4 6a,9,12,15 232 206 1.83
18:3 9,12,15

6a/9 18:3 6a,9,12 229 202 1.83
18:2 9,12

6a/9 i8:2 6a,9 230 204 184
18:1 9

8/11 20:3 8.11,14 118 1.12 107
20:2 11,14

8afli 20:3 8a, 11,14 227 204 182
20:2 1i,14

Type lI

3/6 18:4 6,9,12,15 1.34 126 1.21
18:3 6,9,12

3/6 18:3 9,12,15 133 1.25 1.22
i8:3 9,12

3/6 18:4 6a,9,12,15 135 127 122
18:3 6a,9,12

3/9 18:3 9,12,15 164 146 1.37
18:1 9

3/9 18:4 6a,9,12,15 165 148 1.36
18:2 6z,9

6/2 18:2 9,12 123 1.17 1.12
18:1 9

6/9 18:3 6a,9,12 122 116 1.12
18:2 63,9




NOTES ' / e 195

tion of the acetylenic bond has a greater effect on retention than the introduction of
an olefinic bond into the same positions and the effect is greater the more polar the
liguid phase. There is good agreement between the Type I factors for olefinic esters
and olefinic-acetylenic esters. These separation factors show the effect of introducing
an additional olefinic bond between the existing unsaturation and the end-methyl
group. The replacement of an acetylenic group for an olefinic group at the carboxyl
end of the chain does not significantly alter the Type Il separation factors.

. An approach hzas been made to the problem of correlating retention data with
liquid phase polarity®3. Linear relationships were found between the equivalent chain-
lengths (ECL values) for a number of C,.—C,;, polyolefinic methyl esters and the ECL
values for methyl linolenate (18:3 n—3). The data were computer processed with
the formula

ECLx = ax-ECL(yg:3 03 + bx

where ax and by are the computer-derived constants for the fatty acid methyl ester
(X). Various applications of this approach have been discussed recentlyS. The vari-
ations of the ECL values of the acetylenic-olefinic methyl esters with liquid phase
polarity could also be represented by the above equation where

X =18:3 629,12, a=1.51, b= — 8.38;

X = 20:3 8a,11,14, = 1.50, 8 = — 6.53;

X = 160:4 63,9,12,15, a = 1.75, b = —12.49,

The mean deviations of calculated ECL values and experimental values (20
determinations) were 0.04, 0.05 and 0.05 ECL units, respectively. The @ values for 18:3
62,9,12 and 20:3 8a,11,14 are similar to the mean value of 1.50 for pentaenoic methyl
esters, and the value for 18:4 6a,9,12,15 similar to the value of 1.78 for hexaenoic
methyl esters. The value for the component tentatively identified as 18:2 6a,9 is
identical fo the mean value for tetracnoic methyl esters.

It may be deduced from a consideration of the @ values that, for acetylenic-
polyolefinic esters, the contribution of the acetylenic group to the variation of reten-
tion with polarity of liquid phase is similar to that of three olefinic groups. A similar
conclusion was made by Hofstetter, Sen and Holman!* from ECL values on polar and
non-polar liquid phases.
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