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The initial separation of isomeric inositols by gas-liquid chromatography 
(GLC) was as their hexakis-0-acetyl derivatives’. This method was quickly superseded 
by trimethylsilylationZ and still later by trifluoroacetylation3. The latter two methods 
were obviously preferred because of their ease of reaction, the relatively high volatility 
of the derivatives and the superior resolution of the isomers. These methods, however, 
are not without drawbacks when applied to the impure inositol extracts obtained from 
such natural sources as soils. 

0ades3 was critical of trimethylsilylation on the grounds that it is not quanti- 
tative and that in contrast to acetyl derivatives many TMS derivatives of carbo- 
hydrates cannot be crystallized. Therefore he preferred the use of acetylation in a 
GLC study of alditols prepared from hydrolysates of soil carbohydrates. 

In a paper published in 1949 Boume et aL5 showed that trifluorocetic anhydride 
acts as a promoter of ester formation between hydroxy compounds and carboxylic 
acids, and they used it to prepare carboxylic esters of a number of carbohydrates and 
phenols. The reaction requires only the anhydride, the hydroxy compound and the 
carboxylic acid and proceeds rapidly to completion at room-temperature. The con- 
clusion to be drawn from the observations of Bourne ef al. is that the use of trifluoro- 
acetic anhydride should be restricted to pure hydroxy compounds since the presence 
of any impurities containing carboxylic acid groups would result in the synthesis of 
the wrong ester. 

Attempts, in this laboratory, to prepare hexakis-0-trifluoroacetyl derivatives 
of inositols which had been isolated from soil hydrolysates yielded inconsistent results, 
and in some instances peaks which could be attributed to hexakis-0-trifluoroacetyl 
inositols were observed to disappear from the sample after periods as short as 1 h. 
These difficulties, considered together with the above facts suggested that a re-evalu- 
ation of the use of hexakis-0-acetyl inositols for GLC might be appropriate. 

EXPERIMENTAL 

Materials 

The trifluoroacetic anhydride (laboratory reagent grade) and the acetic acid 
(analaR grade) were obtained from BDH (Poole, Great Britain). The hexitols were 
commercial products obtained from various suppliers and the inositols, with the 
exception of the myo-inositol (E. Merck Darmstadt, G.F.R.), were prepared and 
purified, in this laboratory and elsewhere, using recognised methods. 
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Derivatizatiolz of inositols mid hexitols 
Standard solutions of the hexakis-0-acetyl inositols and hexakis-0-acetyl 

hexitols were prepared from the free polyol using the method of Bourne et aZs. 5.0 mg 
of polyol was suspended in 0.04 ml glacial acetic acid and 0.1 ml trifluoroacetic 
anhydride added. The reaction was gently warmed to initiate reaction which proceeded 
vigorously to completion. After 10 min at room-temperature the reaction mixture was 
evaporated to dryness using rotary-film evaporation. For injection into the chromato- 
graph the residue was dissolved in 0.5 ml methylene chloride and an aliquot with- 
drawn. Hot glacial acetic acid was used as a solvent for hexakis-0-acetyl scylfo- 
inositol’. The individual inositols and hexitols gave single peaks by GLC; complete 
acetylation was therefore inferred. The peak for myo-inositol corresponded exactly 
with that for an authentic sample of hexakis-0-acetyl myo-inositol. 

Chromatography 
A Pye GCD gas-liquid chromatograph equipped with FID and fitted with 

coiled stainless-steel columns (2.5 m x 4.0 mm I.D.) packed with 0.5% QF-1 plus 
0.5 % LAC-2R-446 was used. The column temperature was maintained at 195°C and 
the injection port and detector at 325°C and 270°C respectively. The carrier gas flow- 
rate was 40 ml nitrogen/min, the sample volume 0.25 ~1 and the attenuation 32. 1O-‘o 
A/V. 

RESULTS AND DISCUSSION 

Krzeminski and AngyaP separated the eight inositol isomers into six peaks 
using LAC-IR-296 on a 1.15-m column. They were unable to resolve nzfico- from 
nzyo-inositol and only partially resolved the neo- from the clziro-isomer. The use of a 
3.5-m column just resolved rzeo- from chiro- but still did not resolve IIZLICO- from 1lzyo-. 
Steward6 using ECNSS-M was unable to resolve neo- from chiro- and unfortunately 
omitted IIIUCO- from his standard mixtures. 

QF-1 had been used as a stationary liquid in GLC studies of hexakis-0-acetyl 
alditols’~* and Lee and Ballou’ recommended its use for trimethylsilyl derivatives of 
inositoIs. A trial with 1.0% QF-I on Chromosorb W HP (SO-100 mesh) resolved 
hexakis-0-acetyl derivatives of tree- and chiro- but the neo-peak overlapped the rtzyo- 
peak. Since LAC-lR-296 was known to resolve neo- from nzyo’, a mixed stationary 
liquid consisting of LAC-2R-446 and QF-1 was investigated. LAC-2R-446 has similar 
polarity to LAC-IR-2961°. 

Fig. I illustrates the results obtained with a synthetic mixture of the five 
naturally occurring inositol isomers. Resolution, with the exception of the slight 
overlap of neo- and chiro-, is complete. Further studies showed that 0.7 ‘A QF-1 plus 
0.3 % LAC-2R-466 completely resolved the five isomers, but the column efficiency was 
reduced from 1256 to 1098 theoretical plates/m. 0.5% QF-1 plus 0.5% LAC-2R-466 
was therefore the preferred stationary liquid. 

Table I lists the relative retention times of the inositols as well as those of the 
hexakis-0-acetyl derivatives of mannitol , galactitol and glucitol. The peaks for the 
three hexakis-O-ace@ alditols overlap the chiro- to nzyo- region and therefore should 
be absent from any inositol mixture assayed. 

The use of the method of Boume et a1.5 to acetylate pure samples of inositols 
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Fig. I. Gas-liquid chromatograph of a mixture of the five naturally occurring inositols. Stationary 
phase was 0.5% QF-I plus 0.5% LAC-2R-466 on Chromosorb W HP (SO-100 mesh). Column 
temperature was 195°C. 

TABLE I 

RELATIVE RETENTION TIMES OF HEXAKIS-0-ACETYI. DERIVATIVES 

Isomer Reiative retention* 

Inositol isomer 
chiro- 
neo- 
myo- 
muco- 
scyllo- 

Hexitol isomer 
Mannitol 
GaIactitol 
Glucitol 

0.72 
0.81 
l.(lo 
1.17 
1.53 

0.69 
0.79 
0.87 

l The times are calculated relative to that of hexakis-0-acetyl myo-inositol which had an 
observed retention time of 25.0 min on the 0.5 oA QF-1 plus 0.5 % LAC-2R-446 column (PYE model 
GCD, 2.5 m x 4.0 mm I.D.) at 195°C. 

and hexitols illustrates its potential as a procedure for derivatizing polyhydroxy 
compounds of assured purity and therefore it could lind wider use in GLC studies of 
carbohydrates. Acetylation by other means is clearly required for less pure samples 
and one of the most promising would be that using 1-methylimidazole as catalyst”. 
AcetyIation of sucrose is complete within IO min at room temperature”. If the 
inositols exhibit the same high reaction rate then the method will offer an advantage 
over trimethylsilylation since the preparation of hexakis-0-trimethylsilyl neu-inositol 
requires 24-48 hlz. 

The resolution of the GLC method described in this note appears, on the basis 
of relative retention times, to equal the best achieved by using TMS derivativeP and 
therefore provides a useful alternative to the TMS procedure. Since the order of 
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elution of the hexakis-0-acetyl inositols differs from that of the corresponding TMS 
derivatives it also provides a means of confirming peak assignment. In contrast to 
earlier methods using hexakis-0-acetyl inositols’@ it provides a means of completely 
resolving the five naturally occurring inositols. 
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