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G.l.c.-m.s. of mixtures of enantiomeric tetruloses and pentuloses as 
trifluoroacetylated O-(-)-menthyloxime derivatives 
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Resolution of racemic carbohydrates has been achieved by g.1.c. using a chi- 

ral stationary phase’,2, or by conversion of the enantiomers into diastereomers by 

a chiral reagent followed by separation.on a non-chiral phase3 -‘. 

The g.l.c.-m.s. of diastereomeric derivatives of enantiomeric 2-tetruloses, 2- 

pentuloses, and 3-pentuloses is now described. These carbohydrates were sepa- 

rated on OV-225 as the trifluoroacetylated 0-( -)-menthyloxime derivatives. ( -)- 

Menthol was preferred to other chiral alcohols, e.g., 2-butanol or 2-octanol, be- 

cause of its optical purity and better separation of enantiomeric carbohydrates’. 

An advantage of this derivatisation method is that only E (syn) and Z (anti) 

oximes’.’ can be formed, resulting in two g.1.c. peaks for each. Trifluoroacetylated 

sugars and methyl glycoside derivatives, separated on a chiral phase, and trimethyl- 

silylated ( -)-2-butyl glycoside derivatives, separated on a non-chiral phase, pro- 

duce up to four peakslP4 due to the (Y and p furanoid and pyranoid forms. Conver- 

sion into trifluoroacetylated ( -)-menthyloxime derivatives should be useful for the 

analysis of complex sugar mixtures. 

The DL-three-3-pentulose (-)-menthyloximes gave, in contrast to the te- 

truloses and other pentuloses, only one peak each, as they have the same configu- 

ration at C-2 and C-4. The erythro-3-pentulose derivatives gave two peaks, because 

the oxime can be syn to carbons with R or S configurations. 

Erythruloses and mixtures of 2-pentuloses and 3-pentuloses were obtained by 

bromine oxidation of erythritol and pentitols, respectively. Oxidation of erythritol 

gave DL-erythrulose (DL-glycero-2-tetrulose). In g.l.c.-m.s., the c.i. mode was used 

with isobutane as the ionising gas and selected-ion monitoring (s.i.m.) at m/z 562 

(M +l) for the trifluoroacetylated 0-( -)-menthyloxime derivatives of DL-cry- 

thrulose. Three peaks were observed (Table I, Fig. 1). The oxime isomers of DL- 

erythrulose which appear first are separated, whereas the oximes having higher re- 

tention times give only one peak. The peak appearing first should be the L-ery- 

thrulose derivative, because, for all trifluoroacetylated 0-( -)-menthyloxime de- 

rivatives of carbohydrates (DL-glyceraldehyde, DL-ribose, DL-arabinose. DL-xylose, 
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Fig. 1. Gas chromatogram of tnfluoroacetylated O-( -)-menthyloxime derwatives of II -$ycrro-2-te- 

trulose. using s.i.m. at m/z 562 (M + I ). Peak identitles, 1 and 3, I -~~.ycero-7-tetrul~~se: 2 and 3. I,-,~[~c- 

era-2-tetrulosc 

TABLE I 

IX-lyxose, IIL-mannose. ur.-glucose. nt_-galactose, DI,-~UCOS~~, vr.-#IWO- and III.- 

er~thro-2-pentulose) investigated to date. derivatives having HO-T! I. for aldnses. or 

HO-3 L for 7-uloses, appeared first. 

As for other trifluornacetylated O-alkyloximes of carbohydrates. the most- 

abundant fragment ions in c.i. (isobutane) mass spectra of the O-(-)-men- 
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Fig. 2. Gas chromatograms of trifluoroacetylated O-( -)-menthyloxime derivatives of the oxidation 
products of (a) ribitol, (b) u-arabinitol, (c) L-arabinitol, and (d) xylitol; s.i.m. at m/z 688 (M +l). Peak 
identities: 1 and 11, D-rhreo-‘L-pentulose; 2 and 12, whreo-Zpentulose; 3 and 7, L-eryrhro-2-pentulose; 
4 and 8, ~-ery~~~~-2-pentulose; 5 and 6, eryihro-3-pentulose; 9, D-~~reo-3-~ntulose; and 10, t~hreo-3- 
pentulose. 

thyloxime derivatives resulted from addition of CsHf (43 m.u.), CH$ (15 m.u.), 
and H+, followed by loss of FsC-COOH (114 m.u.), F&-COO (113 m.u.), CHO- 
CO-CF3 (126 m.u.), and CHO-CF, (98 m.u.)*. The relative intensities of fragment 
ions are dependent on the partial pressures of the reagent gas and the substrate’. 

The ~hromatograms of triflu~roa~etyiated ~-(-)menthyloxjme derivatives 
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of 2- and 3pentuloses are shown in Fig. 2 [s.i.m. at mir 688 (M +l)J. As for the 

derivatives of DL-erythrulose, the chromatograms of the derivatives of Ix-erythro- 

2-pentulose and r,t_-three-Z-pentulose show the separation of the oximc isomers ap- 

pearing first, and contain one peak for the oximes having higher retention times: 

derivative of the carbohydrate having F10-3 I. had a retention time hortcr than 

that for the compound having I-IO-3 I). 

The derivatives of r)-tlrrc~o-3-pentulosc and I -drrrc)-~-pcnttlloa~ gave one 

peak each, but the D-t~zreo-3-pcntulc,hc derivative @IO-3.4 11) had the shorter rc- 

tention time. The denvative of rJr~rlzn)-.3-pcntulosc gave two pc;~kx. rzllrctrng two 

isomeric oximes. 

I:.NPFRIXlEYTAI 

Materials.- Erythrulose and pentuloses were obtained by oxidation of ery- 

thritol, ribitol, m- and t,-arabinitol, and xylitol with bromine m the presence of cal- 

cium carbonate”‘. O-( -)-Menthylhydroxylammonitim chloride was prepared from 

( -)-menthol and chloramine’ I. Other chemicals were commcrciai products. 

Deri~~atisation.- The aqueous ethanoiic solution ( 1 ml.) of each rnkxture of 

oxidation products was dried in an air stream at X0”. A solution of O-( -- )-men- 

thyihydroxylammonium chloride (8 mg) and sodium acetate (h mg) in water (0.2 

mL) was added, and the mixture was heated at X0” for 1 h and then ct>nccntiated 

as described above. Methanol (0.1 mL) was evaporated from the rrlduc. to give 

a crystalline precipitate. The last traces of water were removed ct\ :in arcotrope bv 

evaporation of benzene (tI 1 mL). Then the vial was closed u~mt~di;rtel~ with a 

PTFE-coated septum. and ethyl acetate (0.015 ml,) and trifuoro3ic’tic ;mh);dride 

(0.03 mL) were added by using a .5(‘+L syringe. After l--2 h a? room temperature 

or after 12 h at 0”. the samples were ready for injection 

Professor P. Decker is thanked for helpful discussions, Mrs A. Riithc and 

Dr. W. Heidmann for technical assistance with p.l.c.-m.s., and the Stil’tung Volks- 

wagenwcrk for support 



NOTE 143 

REFERENCES 

1 W. A. KONG, I. BEPI’IICKE.ANDH. BREITING. Angew. Chem., 93 (1981) 688-690. 
2 W. A. KONG, I. BENECK~. ANDS. SIEVERS,J. Chromarogr.. 217 (1981) 71-79. 
3 G. J. GERWIG. J. P. KAMERLING, AND J. F. G. VLIECXYIXART. Curbohydr. Rex., 62 (1978) 349-357. 
4 .I. BRIGGS, P. FINCH, E. PERCIVAL.. ANDH. WEICZI., Carbohydr. Res., 103 (1982) 186-189. 
5 H. SCHWER, J. Chromatogr., 243 (1982) 149-152. 
6 W. FUNCKE AND C. VON SONNTAG. Carbohydr. Res., 69 (1979) 247-251. 
7 F. R. SEYMOUR, E. C. M. CHEN. AND J. E. STOC’FFER. Carbohydr. Res., 83 (1980) 201-242. 
8 H. SCHWE~~R, Carbohydr. Res., 111 (1982) l-7. 
9 R. A. HANCOCK, R. WALDER, ANDY. WEKXI.. Org. Mass Specfrom., 14 (1979) 507-511. 

10 P. DECKER AND H. SCHWEER, Carbohydr. Res., 107 (1982) 1-6. 
11 W. THFXACKERAND K. ERKE. Angew. Chem., 68 (1956) 303. 


