
Esotation of 6%methylhexadecanoic acid from wool 4% by preparative gas- 
Quid chromatography 

Several papers from this laboratory have reported that cholesteryl 14methyl- 
hexadecanoate is present as an essential component in some enzymes and factors 
required for protein synthesis, and that this compound appears to be closely involved 
with malignant growth (see refs. 1 and 2 for reviews)_ ‘Ihe original method for the 
preparation of this ester involved separation of the 14xnethylhexadecanoic acid from 
ox live9, its purification4 and chemical synthesis of the cholesteryl ester from this 
purified acid and cholesterols. This technique was timeconsuming with low yields of 
the final preparation because of the very low contents of 14-methylhexadecanoic 
acid in the liver tissue. 

Branched-chain saturated higher fatty acids were identified in several naturally 
occurring lipid&. Lipids extracted from ListerEh ~onucyzogenes contain up to 40% 
of 14_methylhe_~decanoic acid ‘_ Also liver oil from various Ashes is relatively rich 
in branched-chain fatty acid3. Wool fat contains almost exclusively this type of 
fatty acid, including 14-methylhexadecanoic acid9. Because it is readily obtainable 
and relatively inexpensive, wool fat seemed to be the most suitable starting material 
for the isolation of this acid. 

The method for the isolation of 14-methylhexadecanoic acid described here was 
developed for the purifkation of larger amounts of this acid which are not readily 
available commercially_ With minor modifications, this technique may be generally 
useful for the isolation of branchedchain fatty acids. 

MA-FERIALS AND METHODS 

Wool fat was a commercial product of pharmaceutical grade. All solvents 
were red&&d before use. 

For the preparative gas-liquid chromatography (GLC), the LPCI-I 1 automatic 
gas chromatograph (Workshops of the Czechoslovak Academy of Sciences) was 
used- Methyl esters of fatty acids were separated on columns (2.5 m x 6 mm I.D.) 
of siknized Chromosorb W (6040 mesh) coated with 25% Apiezon L. The 
column temperature was 215”, and the inlet temperature 280”; the thermal con- 
ductivity detector was maintained at 250” and outlet tubing at 175”. No condensa- 
tion occurxd in the outlet tubing at this temperature. Higher temperatures of the 
outlet lead to aerosol formation and losses of the separated material. The carrier gas 
was helium at ~XZ. 2 atm inlet pressure yielding a flow-rate of 50 ml/ruin. 
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For analytical GLC, the Chrom 41 gzs chromatograph (Laboratory Lnstru- 
meuts, Prague, Czechoslovakia) was uss, For the separation of fatty acid methyl 
esters, glass columns (1.2 m x 4 mm I.D.) of Chromosorb W AW (S&l00 mesh) 
coated with lSoA Apiezon L were used. The columu temperature was 195” and the 
inlet temperature 270”; the carrier gas was nitrogen at a flow-rate of 30 ml/min, and 
frame ionitation detection was used. 

RESULTS ANi DISCUSION _ 

Wool fat was hydroIysed by reffuxing it with an equal voiume of 20% KOK 
iu e’&anol for 2 h. After _partid coohn~ two volumes of 60% ethanol were a&f& 
urdthemixmre was left to cool at room temperature_ The insoluble portion was 
removed by Iow-speed centrifugation and the precipitate was washed twice with 60% 
ethanol. Pooled supernatants were acid&d with dilute HCI to pH 3. Fatty acids, 
appearing as a dark surface layer, were separakxi in a separatoAq funnel and washed 
twice with water. Thereafter they were dissoked in Sght petroleum, and water was 
separated in a separatory ~5mnel. Light petroleum was removed using a rotary 
vacuum evaporator, and fatty acids were converted into methyl esters by refluxing 
in 5: 2O-fold molar excess of absolute methanol containing 1 ml of l&SO, per litre in 
a dry atmosphere. -After 5 h of retiuxing, the mixture was diluted 1:l with water and 
extracted with three successive portions of light petroIeum (b-p. 35-50”). The light 
petroleum phases were pooled, washed with water and dried oven&t over cacI,_ 
The solvent was removed iu a rotary evaporator. Thie yield in this step was 120-l 50 g 
of crude methyl esters of fatty acids per kilogram of wool fat_ 

Fractional distilfation was used earlier for the purification of branchedchain 
fatty acids$, but resulted inevitably in significant losses of the material particuIarIy if 
good purikation was rcquircd. Therefore preparative GLC seemed to be the best 
method for the purification of I4-methylhexadccanoic acid from wool fat hydroly- 
sates. However, this technique is of limited capacity, and relatively low yields of the 
methyl ester of this fatty acid were obtained if the crude material (Fig_ la) was 
directly separated by GLC bcc~use of the low content of 14methylhexadeculoic 
acid in this material_ 

It was therefore necessary to enrich the star&g material in 14methyi- 
hexadecanoic acid methyl ester by two prehminary distillations. In the first, fatty acid 
methyl esters from the hydrolysate were distilled in the temperature range 6s27.5” 
in VQCUO (6 mrnHg)_ The distillation-rate was maintained to give a flow-rate of 
0.53 ml/m& MethyI esters with boiling temperatures up to 160” were discarded, 
and the distihate passing between 175 and 220” was colkcted in small factions 
(a ml; and analysed by GLC. Maximum 14methylhexadecanoic acid methyl ester 
contents in these f-ions were 28.S”~. Fractions containing more than 3% of this 
ester were pooled and in #his way ccz, 36 g of fatty acid me’&yl esters per kilogram of 
wool 5ah containiug on average 9.5% of the methyl ester of 16methylhexadecanoic 
acid, were obtained. 

For further enrichmen& this material was distilled through a l-m long frac- 
tionation column with automatic reftux ratio control. The distillate in the rauge 
18%19Y/6 mmFLg was cokcted in ed-ml fractions and these were again anaIyscd by 
GLC. Fractions containing at feast 70% of &I-methykxadecanoic acid methyl ester 
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Fig. 1. (a) Fatty acid composition by GLC of wool fat hydrolysate; (b) The material after two frac- 
tional distiktions and (c) after preparative GLC. The recorder speed was redwed to 120 of the origi- 
nal speed after 60 min. The position of the methyl ester of M-methykxadecanoic acid is designated 
a~ %iCx7** (cu~&rcFmarparic acid), “iC,s. iC,. and iC,” star& for &-acids (14-methyIpentadecanoic, 
16-methyIheptadecanoic and 1%methyInonadecanoic acids) and “aiC,, and aiGr” for anteisoacids 
(1 h-nctbyl~~oic and 1 S-methykicosan ok acid) methyl esters_ The f&otig t&al SUROI.III~S of 
fatty acid methyl esters wxe injected: (a) CQ. 4 mg; (b) 0.8 mg; (c) 0.5 mg. 

(maximum 91.5 %) were pooled and an average yield of 1.8 g per kiiogram of wool 
fat was obtained. Because of its high content of the 14-methylhexadccanoic acid 
methyl ester (Fig. I b) this materia1 was suitabIe for the final purification by GLC. 

Using preparative GLC, the methyl ester of 14-methylhexadecanoic acid may 
be readily pm-&d to at least 97%. During this step, methyl esters of fatty acids 
with 15, 16 and 17 carbon atoms representing the principal impurities (Fig- lc) 
were removed. Under the conditions used, up to 250 pl of the crude methyl ester of 
14-methylhexadecanoic acid obtained by the distillation were injected and the separa- 
tion from impurities was completed in CLI_ I40 min, after which the next portion of the 
material to be separated was injected automatically. 

Fractions from GLC containg the pure methyl ester were refluxed with a five- 
foId molar excess of 10% KOH in ethanol in a nitrogen atmosphere_ After cooling, 
the reaction mixture was diluted with five volumes of water and acidified with dilute 
HC1 to pH 3. The Liberated fatty acid was extracted with three successive portions of 
diethyl ether. After drying overnight over CacI,, the solvent was removed in a rotary 
vacuum evaporator and 14-methylhexadecanoic acid was crystallized from the residue 
as described earheti. After two recrystahisations the melting point was constant 
(37.2-37.9”) and the purity was better than 98% as checked by GLC The overah 
yield was 0.85 g of Wmethyihexadecanoic acid per kilogram of wool fat. 

More than 100 g of pure 14methylhexadecanoic acid were prepared by using 
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&e procedare descrii here. Because prepaath GLC is invokd, the isolation is 
rather time-consuming, in paiticdar with large zunounts. However, the autodc 
instrument may be run uninterrupted for several weeks with little attention. More- 
over, SeverA pure branchedchain fatty acids may be obtained as by-products. This 
procedure may be thus used as a general technique for the isolation of minor fatty 
acid constitnents of animal fats. 
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