Journal of Chromatogrophy, 187 (1580) 208-211
© Eiscvier Scientific Publishing Company, Amsterdam — Printed in The Netheriands

CHROM. 12,235

NMote

Derivatization of fatty acids with 1-ch!orme€hyhsztm for high—perfomance
liquid chromatogrﬂphy

G. GUBITZ
Instituve for Pharmaceutizal Chemistry, University of Graz, A-8010 Graz ( Austria)
(First received July 12th, 1979; revised manuscript received August 10th, 1979)

The determination of fatty acids by high-performanece liquid chromatography
(HPLC), using a UV detector, is not practicable without prior derivatization because
of their low UV absorption. The application of derivatization methods to HPLC
analysis has been used widely for detection enhancement and also for improvement of
chromatographic properties’S.

A new reagent for the derivatization of carboxylic acids with a high reactivity,
1-chlormethylisatin (CMI), has recently been described®!® and applied to quantita-
tive thin-layer chromitography!:. Crown ethers were used as catalysts to shorten the
reaction time.

This paper describes the application of this derivatization method to the
separation and determinatior of the isatinylmethyl esters (IM esters) of fatty acids by

HPLC.

EXPERIMENTAL

Apparatus
A Perkin-Flmer liquid chromatograph Model Series 2, equipped with a LC 55

UV detector and a Perkin-Elmer recorder 023, was used. Peak areas were calculated
with a Perkin-Elmer Minigrator 2.

Separations were carried out on Hibar LiChrosorb Si 60 and Hibar RP-8
(particle size 10 um) columns (25 cm X 4 mm L.D.) (Merck, Darmstadt, G.F.R.).

Reagerts
All solvests and chemicals were of analytical grade (Merck) Dimethylforma-

mide (DMF) was dried over a molecular sieve and distiled. CMI was synthesized as
previously described®. The reference esters were prepared as described in ref. 10.

Derivatization procedures
Method A. 20 nmol to 2 gmol of a carboxylic acid were dlssolved ina l-ml

conical vial together with a 10-fold molar excess of CMI and a 5-fold molar amount

of dibenzo-18-crown-6 in dry DMF. A 50-foid amount of finely powdered KHCO;
was then added. The final volume was 30 zl. The reaction mixture was heated at 50°
for 10 min. After cooling, 100 zl of water were added to convert excess CMI into
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hydroxymethylisatin (HMI). The solution was then extracted with 103 gzl of chloro-
form and an aliquot of 20 ut was injected onto the column. (}f necessary, the chloro-
form extract cap be concentrated or diluted to suitable volumes.)

AMethod B. A 10-fold molar excess of triethylamine was used as catalyst instead
of KHCO;s—crown ether. After heating at 50° for 45 min, the reaction mixture was

treated as described in method A.

RESULTS AND DISCUSSION

The reaction scheme is shown in Fig. 1. The structure of the derivatives has
been confirmed by nuclear magnetic resonance and mass spectrometry!!. Several
catalysts were tested. Crown ether—-KHCO; shows some advantage over tricthylamine
(Fig. 2). Under mild reaction conditions palmitic acid reacts quantitatively with CMI
under crown ether catalysis in less than 10 min. Method A is suitable for the determi-
pation of small amounts of carboxylic acids. Smaller amounts of by-products are
formed because of the short reaction time. Method B can be used for the preparaticn
of greater amounts of derivatives.
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Fig. 1. Scheme of the reaction of CMI with carboxylic acids.
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Fig. 2. Influence of catalysts on the reaction time. V¥, triethylamine ; @, KHCO;s-dibenzo-18-crown-6.
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Excess CMI is converted into HMI by treatment of the reaction mixture with
water. Extraction with chloroform is necessary because derivatives of higher molecular
weight fatiy acids are insoluble in the reaction mixture. The extraction, however, is
quantitative, as comparative experiments with authentic samples bave shown. Further-
more, the extraction results in a cleaning up process and an increase in seasitivity, if
the extract is concentrated.

The derivatives were separated on silica gel and reversed-phase columnas:
Fig. 3 shows the separation of caproic, caprylic and capric acid derivatives. However,
better secparation of the isatinyimethyl esters was obtained on RP-8 columns. Using
a linear water—methanol gradient (1 %, methanol/min), starting with 509, methanol,
complete separation of 13 saturated aliphatic fatty acids between C; and C;z was
achieved in Iess than 1 h (Fig. 4). All isatinylmethyl esters are well separated from
HMI. By-products formed by the decomposition of CMI imnterfere only with the
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Fig. 3. Separation of three IM esters. Column, Hibar LiChrosorb Si 60, 25 cm x 4 mm LD.; mobile
phase, hexane-chloroform (80:20); flow-rate, 0.5 ml/min; detection wavelength, 240 om. 1 = Caproic
acid; 2 = caprylic acid; 3 = capric acid.
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Fig. 4. Mixture of authentic IM esters. Column, Hibar RP-8, 25 cm x 4 mm LD.; mobile phase,
methancl-water gradient, starting with 509 methanol, 5 min isocratic, then linear increase of
methanol (194/min). Flow-rate, 1 ml/min; detection wavelength, 240 nm. 1 = Formmic acid; 2 =
acetic acid; 3 = propionic acid; 4 = n-butyric acid; 5 = n-valeric acid; 6 = caproic acid; 7 = hep-
tanoic acid; 8 = caprylic acid; 9 = capric acid; 10 = lauric acid; 11 = myristic acid; i2 = palmitic
acid; 13 = stearic acid.



NOTES ) 2i1

{(a) (o)

— =

Jl JUUN

0 ®W 2 30 40 50 0 % 20 320 min
Fig. S. () Separation of a mixture of unsaturated acids after reaction with CMI. Column, Hibar
RP-8, 25cm x 4 mm L.D.; mobile phase, methanol-water (70:30), isocratic; flow-rate, 1 ml/min;
detection wavelength, 240 nm. 1 = 1{-Hydroxymethylisatin; 2 = linolenic acid; 3 = linoleic acid;
4 = Oleic acid. (b) Blapk reaction mixture.

quantitative determination of small amounts of short-chain acids up to C,. Fig. 5
shows the separation of some unsaturated fatty acids under isocratic conditions. The
calibration curves show a good linearity (r = 0.996-0.999). The relative standard
deviation determined by reaction of 200 nmol of palmitic acid (n = 6) was 1.8%. If
the reaction volume is reduced to 10 gl the derivatization can be carried ont at the
nanomole level. According to the high molar absorptivity of the esters (13,000-15,000
1 mole~! cm~! in methanol) the detection limits are between 1 and 10 ng.
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