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High-performance liquid chromatographic analysis of short chain car-
boxylic acids as p-bromophenacyl esters: id 2ntification and separation
of a decay praduct
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School of Bwlogical Sciences, Umiversity of Sussex, Falmer, Brighton BN1 90G (Great Bruamn)
(Recenved July 16th, 1982)

It has been shown previously! that short chain carboxylic acids 1n aqueous
systems can be determined by extraction with diethyl ether, estenfication with p-
bromophenacyl bromide? aad analysis by reversed-phase high-performance liqud
chromatography (HPLC). However, one problem encountered was the formation of
a “decay” product from p-bromophenacyl bromide 1n the presence of chloride 1on!.
This non-reactive product co-eluted with the propanoate ester under the chromato-
graphic conditions used As many aqueous samples —for example marine waters—
contain significant amounts of chloride, this “*decay™ product could be mistaken for
propanoate Thus a method was described which largely overcame this problem
However. as p-bromophenacyl bromide itself appears to contamn a small amount of
this component, ultimately the best solution is to find chromatographic conditions —
reported here— which allow separation of propanoate and the decay component In
addition, the latter has been characterized from 1ts mass spectrum. so that its sus-
pected origin could be confirmed

EXPERIMENTAL

Reagents
Glassware, double distilled water and chemicals were prepared as before!

HPLC apparatus
The HPLC system consisted of 6000A and M45 pumps coupled to a M660

solvent programmer (all Waters Assoc.), a Rheodyne 7125 loop injector (20 ul) and
uBondapak C,g column (30 cm x 3.9 mm I D, Waters Assoc.). Column effluent
passed through an 8-ul flow-cell 1n a Cecil Instruments CE 2112 UV variable-wave-
length spectrophotometric detector set at 254 nm, connected to a Bryans 28000 chart
recorder. The mobile phase was acetomitrile and water, total flow-rate 2 ml min™?
Gradient and 1socratic conditions are given below

Mass spectra
Mass spectra of p-bromophenacyl bromide and the decay product were ob-

tained via a probe inlet on a Kratos MS 25 double focussing mass specirometer.
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ionizing voltage 70 eV; filament emission current 100 yA; source temperature 200°C.
Spectra were collected on a Kratos DS 55 data system.

Procedure

(a) Esterification of standard acids. Briefly, carboxylic acids (acetic, propanoic
and butanoic) were converted into K * salts by addition of aqueous potassium hydro-
gen carbonate. Esterification occurred with addition of excess p-bromophenacyl
bromidef18-crown-6 (ratic ca. 10:1) in acetonitrile and heating (80°C, 20 mun)>.

(b) Formation of the ““decay’ product. Hydrochloric acid (1 M) and potassium
hydrogen carbonate (.1 M) were added in equal mole amounts to form potassium
chioride. p-Bromophenacyl bromide/18-crown-6 were added so that no bromide re-
mained after heating. The decay product was the only organic component detected
when the sample was analysed by HPL.C. It was purified by thin-layer chromatogra-
phy on silica gel G (eluent: hexane-diethyl ether, 7:3), before analysis by mass spec-
trometry.

(c) HPLC separation of propanoate ester and decay product. Aliquots of esteri-
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Fig 1. Electron mmpact mass spectra of p-bromophenacyl chioride and p-bromophenacyl bromide. .
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fied acids formed 1n g and the produci from b were combined to form one sample,
which was used for separation of the two co-eluting components

RESULTS AND DISCUSSION

It was suggested previously that the decay product, formed from p-bromophen-
acyl bromide in the presence of chloride 1on, might be p-bromophenacyl chloride
Thais 1s indeed the case, as the mass spectrum 1n Fig 1 shows (the mass spectrum of the
bromude 1s included for comparison). This i1s important for three reasons: (1) environ-
mental samples which contain short chamn carboxyhc acids often contain significant
amounts of chloride as well. Extraction techmques which do not exclude chloride will
result 1n formation of p-bromophenacyl chloride at the denivatization stage (1) p-
Bromophenacyl chloride is non-reactive for esterification purposes and appears to
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Fig. 2. HPLC separanons of standard acids (C,-C,) (p-bromophenacyl esters) and p-bromophenacyl
chlonde Conditions 20-p1 loop ingection on uBondapak C, ¢ column, flow-rate 2 mi muin~*, UV detection
254 am (a) Acetomtnle-water (50 30) 1socranc elution (b) Acetomtnle (20-527)) and water, hinedr
eradient elution n 40 min C2 = acetate; C3 = propanoate, C4 = butanoate, CL = chlonde, BR =
bromude (starting matenal)
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form more readily than the acid esters (ui) The chloride derivative and propanoate
ester co-clute on reversed phase HPLC under isocratic conditions used previously
(acetonitrile-water. 50:50) (Fig. 2a) As it s difficult to prevent completely formation
of the chloride derivative, separation of the co-eluting components was attempted.
This can be done under isocratic conditions, and baseline separation was achieved
using 35%; acetonitrile However, this leads to significant peak broadening and very
long retention times for butanoate and higher acid esters (> 60 min). Instead, a linear
gradient programme of 20-52 %, acetonitrile in 40 min was found to be the best set of
conditions (Fig. 2b). Each component is eluted as a sharp peak, and propanoate and
the chloride are separated to baseline. Retention times are still longer than under the
mmitial isocratic conditions, but this is felt to be a worthwhile sacrific since propanoate
can be assigned with greater confidence.
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