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Note 

Glass capillary gas chromatographic separation of naturally occurring 
phloroglucinols 

I. Investigation of some monocyclic acylphloroglucinol derivatives 

HEIKKI PYYSALO’ and CARLJOHAN WIDEN 
Department of Pharmaceutical Chemistry, University of Kuopio, P-0. Box 138, SF-70101 Kuopio 10 
(FinIand) 

(Received July 5th, 1978) 

In connection with recent studies’-lo on naturally occurring phloroglucinol 
derivatives, the separation of some analytically important monocyclic acylphloro- 
glucinols (compounds 1-6 in Table I), 3-methylacylphloroglucinols (compounds 7-12) 
and their corresponding mono- and dimethyl ethers (compounds 13-29) has been 
investigated by high-resolution glass capillary gas-liquid chromatography (GLC). 
Thin-layer and paper chromatographic techniques for these compounds have been 
reported, but the efficiency of separation was not good for the polar substances 1-12 
(see refs. 1, 11 and 12). The compounds l-29 serve as reference compounds in analysis 
of the key decomposition products of naturally occurring polycyclic phloroglucinol 
derivatives1-5. 

EXPERIMENTAL 

Investigated compounds 
Table I lists the compounds studied; the synthesis and properties of compounds 

l-5,7-9,1 l-25 and 29 have already been described 1--3,*3-15_ The rest of the compounds 
were synthesized analogously13~15-1a: isovalerylphloroglucinol (compound 6) yellow 
prisms, recrystallized from water, m.p. 139”, (literature value16 145”); 3-methyl(iso- 
butyrylphloroglucinol) (compound lo), brownish needles, recrystallized from water, 
m-p. 158-l 59”, (literature value l7 16 l-l 62”) ; 3-methyl(acetylphloroglucino1) 4,6-di- 
methyl ether (compound 27), brownish needles, recrystallized from water, m-p. 141 O, 
(literature value” 141”); 3-methyl(propionylphloroglucino1) 4,6-dimethyl ether (com- 
pound 2g), brownish needles, recrystallized from water, m.p. 133”. On mass spectrom- 
etry (MS), compounds 6, 10 and 27 exhibited M’ peaks at nzle 210, 210 and 224, 
respectively_ 

Preparation of derivatives 
Compounds l-12, with three hydroxyl groups, were ethylated with diazoethane 

* To whom correspondence should be addressed ai the following address: Technical Research 
Centre of Finland, Food Research Laboratory, Biologinkuja 1, SF-02150 Espoo 15, Finland. 
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liberated from N-nitrosourea with potassium hydroxide. The diazoethane gas was 
directed into the sample (10-50 mg) in dry diethyl ether, and the mixture was allowed 
to stand at room temperature for 1 h before the excess of diazoethane was evaporated 
in a stream of nitrogen; MS was used to confirm that two hydroxyl groups have 
been ethylated. The GLC-MS experiments showed that by-products were not for- 
med to any appreciable extent during the ethylation. 

GLC experiments 
The GLC experiments were carried out immediately after ethylation. For 

separation of the phloroglucinol derivatives, several glass capillary columns varying 
in polarity, acidity and length were constructed. Columns coated with a film of free 
fatty acid phase (FFAP) were found to be the most suitable for separating phenols 
and their ethyl ethers and were easy to prepare. In this work, capillary tubes (I.D. 
0.3 mm) drawn from soda glass were etched by dry hydrogen chloride at 400” for 
24 h, then deactivated with Carbowax 20M as described by Blomberglg and coated 
by the dynamic mercury-plug method of Schomburg ef ~1.‘~. Columns of length 30- 
50 m were found to be slightly acidic 21 A splitless-injection injection technique was _ 
used, with the samples as l-loo% solutions in diethyl ether (compounds 1-12) or 
chloroform (compounds 13-29). Hydrogen (2 ml/min) was used as carrier gas, and 
the column was temperature-programmed from 100 to 270” at IO”/min. The GLC 
instrument (Carlo Erba 2300) was equipped with a flame ionisation detector. 

Fig. 1. Gas chromatograms obtained from (A) ethylated derivatives of compounds I-6, (B) ethy!ated 
derivatives of compounds 7-12, (C) compounds 13-21, and (D) compounds 22-29. For chromato- 
graphic conditions, see text. 
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RESULTS AND DISCUSSION 

In Figs. 1 A and 1B are shown gas chromatograms for the ethylated derivatives 
of compounds l-6 and 7-12, respectively; compounds 13-21 (Fig. IC) and 22-29 
(Fig. 1D) are in the free (non-ethylated) state. It can be seen from Fig. 1 that glass 
capillary GLC can be successfully used to separate phloroglucinols, even if the com- 
pounds are isomers differing only in the positions of their methoxy groups or branch- 
ing in their side chains. For compounds havin g three free hydroxyl groups, elution 
times are very long, even when short and strongly acidic columns are used; for such 
compounds, it is advisable to prepare a volatile derivative. The acyl derivatives of 
phloroglucinol are easily diethylated. The third hydroxyl group is strongly hydrogen 
bounded to the carbonyl group of the side chain and remains unethylated”. 

By using a flame ionisation detector, the compounds can bevdetected in nano- 
gram amounts but even better sensitivity can be attained by electron-capture detec- 
tion of, e.g., the halogenated derivatives_ 
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