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Structural elucidations of naturally occurring glycosyl diacylglycerols have been
hampered by the difficulty of the assignment of the absolute configuration at the glycerol
moiety. Although several approaches towards solving this problem have been proposed, 6
they were not satisfactory in their simplicity or sensitivity. Hence, the absolute
configurations have been usually determined through total syntheses starting from chiral
glycerols with known configurations.” Previously,!® we have developed a fluorescent
chiral derivatizing agent, (S)-(+)-2-tert-butyl-2-methyl-1,3-benzodioxole-4-carboxylic acid
[(S)-TBMB carboxylic acid, Scheme]. This agent or its ester having strong fluorescence
with the maximum emission wavelength at ca. 380 nm and the excitation maximum at ca.
310 nm has provided useful ways to discriminate DJL-isomers of amino acids, 1
monosaccharides,!! and diacylglycerols.'> In this paper, we report a highly sensitive
HPLC way to determine the absolute configuration of glycosyl diacylglycerols using (S)-
TBMB carboxylic acid.

889

Copyright © 1995 by Marcel Dekker, Inc.



09: 04 23 January 2011

Downl oaded At:

890 KIM ET AL.

OH 1)NaOMe/MeOH OMe S & :
AcCi/MeOH MeO
o 2)Mel,NaQH/DMSO MeO o
HO
OH

"t Mo oM
e
o 5 +
R'COOMe OH
H———0CO-R" + H=1—OM «
FECOOMe e H OMe
OCO-R? OMe OMe
1 2 3
-(S)-TBMB o Jsu
(8)- TBMB cocl S
(S)-TBMB =
0 Me
pyridine- CH20L‘,
0-(S)-TBMB /=0
4a (sn-2,3) 4b (sn-1,2)
Scheme

Our strategy involves chemical degradation of glycosyl diacylglycerol 1 into chiral di-
O-methylglycerol 3 (Scheme); deacylation of 1 with sodium methoxide in MeOH to
remove fatty acid components as the methyl esters followed by per-O-methylation with
methyl iodide and NaOH in dimethyl sulfoxide,'® and cleavage of the glycosidic linkage
with HCl in MeOH afforded the per-O-methylated sugar and chiral 1,2- (or 2,3-) di-O-
methyl-sn-glycerol 3. Then, the glycerol 3 was esterified with (S)-TBMB carbonyl
chloride!? to give either 4a or 4b according to the configuration of the mother glycosyl
diacylglycerol. Finally, 4a or 4b as a diastereomer was subjected to HPLC analysis.

Preliminary HPLC studies indicated that 4a and 4b could be well separated in 35
minutes by using a silica gel HPLC column and ecluting with zerr-BuOH and n-hexane
(1:100, w/w) (Figure). By comparison with the authentic sample of 4a prepared from
commercially available chiral 1,2-O-isopropylidene-sn-glycerol, the first and the second
HPLC peaks could be assigned to 4a and 4b, respectively.

Being encouraged by the above HPLC study, we employed the strategy illustrated in
the Scheme for the present purpose. The reaction conditions for preparing 4a and 4b from
glycosyl diacylglycerols were determined as described below using the synthetic models 3-
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Figure. HPLC profile of 4a and 4b under normal-phase conditions.

HPLC conditions: silica gel column [Develosil 60-3 (NOMURA CHEMICAL),
25 cm x 4.6 mm, 1.D.], elution by n-hexane:tert-BuOH (100:1, w/w),

flow rate=1 mL/min, fluorescence detection at 370 nm (emission) and
310 nm (excitation).

O-(a- and f-D-glucopyranosyl)-1,2-di-O-palmitoyl-sn-glycerols prepared from chiral

glycerols by reported methods.* 14

i) Typical Procedure to Derive Chiral Glycerol 3 from Glycosyl
Diacylglycerol 1.

A mixture of glycosyl diacylglycerol (0.01-5 mg) and sodium methoxide (5 mg) in dry
MeOH (0.5 ml) was stirred in a reaction vial with a screw cap for 30 min. The mixture was
extracted with n-hexane (1 mL) and the MeOH phase was evaporated. The residue was
treated with ca. 5 mg of NaOH (powdered), methyl iodide ( 0.3 mL) and 1 mL of dimethyl
sulfoxide at room temperature. After 30 min, the solution was diluted with 1 mL of aqueous
NaCl (saturated) and extracted with 2 mL of chloroform. The organic layer was washed
with water (1 mL x 3) and co-concentrated with toluene (1 mL x 3) to dryness. The
residue was treated with 2 mL of 15-20% acetyl chloride in MeOH and the solution warmed
at 60 °C for 4 h in the reaction vial. The above solution was diluted with MeOH (1 mL) and

transferred to a round flask and co-concentrated with toluene (1 mL x 3) to dryness.
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ii) Derivatization of 3 with (S)-TBMB-COCI and Preparation of HPLC
Samples.

The residue was dissolved in 1 mL of dichloromethane-pyridine (1:1) and 1 mg of
N, N-dimethylaminopyridine and (S)-TBMB carbony! chloride (1-5 mg) were added. The

mixture was stirred for 2-3 h. A small aliquot of the reaction solution was adsorbed onto a
thin layer silica gel plate!® (Merck, DC-Alufolien Kieselgel 60 F,s,) and developed with r-
hexane:ethyl acetate (3:1). The light blue fluorescent spot of 4a and 4b observed under a
UV lamp (Rf = ca. 0.5) was extracted with tert-BuOH:n-hexane (1:50), and the extract (10
ul) was applied for HPLC analysis under the conditions detailed in the Figure.

A test analysis using 3-O-f-D-glucopyranosyl-1,2-di-O-palmitoyl-sn-glycerol on a
preparative scale (10 mg) indicated that each reaction in the Scheme proceeded almost
quantitatively to afford 4b totally in more than 80 % yield. Owing to the strong fluorescence
of (S)-TBMB carboxylic acid, 4a and 4b could be detected at a few picomol amount. Thus,
a new approach based on the (§)-TBMB derivatization and the HPLC separation was
proposed to determine the absolute configuration of glycosyl diacylglycerols in a highly
sensitive manner. Application of this method to natural products is in progress in our group

and will be reported elsewhere.

ACKNOWLEDGMENT

This work was partially supported by a Grant-in-Aid for Scientific Research from the
Ministry of Education, Science and Culture of Japan.

REFERENCES and NOTES

1. B. Wickberg, Acta. Chem. Scan., 12, 1187 (1958).

2. D. E. Brundishi and I. Baddiley, Carbohydr. Res., 8. 308 (1968).

3. H. Wehrli and Y. Pomeranz, Chem. Phys. Lipids, 3, 357 (1069).

4. P. Michelsen, Chem. Scr., 25, 217 (1985).

5. D. A Mamnock, R. N. A. H. Lewis and R. N. McElhaney, Chem. Phys. Lipids,
43, 113 (1987).

6. H. Uzawa, Y. Nishida, H. Ohrui and H. Meguro, Agric. Biol. Chem., 53, 2327

(1989).
7. D. A Manmnock, R. N. A. H. Lewis and R. N. McElhaney, Chem. Phys. Lipids,
55, 309 (1990).



Downl oaded At: 09:04 23 January 2011

ABSOLUTE CONFIGURATION OF GLYCOSYL DIACYLGLYCEROLS 893

10.

11.

12.

13.
14.
15.

D. M. Gordon and S. J. Danishefsky, J. Am. Chem. Soc., 114, 659 (1990).
Y. Nishida, H. Ohrui, H. Meguro, M. Ishizawa, K. Matsuda, T. Taki, S. Handa and
N. Yamamoto, Tetrahedron Lett., 35, 5465 (1994).
a) Y. Nishida, H. Ohrui and H. Meguro, Tetrahedron Lett., 30, 5277
(1989).

b) Y. Nishida, H. Ohrui, H. Meguro and C. Kabuto, Anal. Sci., 7, 349 (1991).

¢©) Y. Nishida, M. Abe, H. Ohrui and H. Meguro, Tetrahedron:Asymmetry, 4, 1431
(1993).

a) Y. Nishida, M. Kumagai, A. Kamiyama, H. Ohrui and H. Meguro, Carbohyadr.
Res., 218, 63 (1991).

b) Y. Nishida, B. Chen, H. Ohrui and H. Meguro, J. Carbohydr. Chem., 13,
1003 (1994).

a)J. -H. Kim, H. Uzawa, Y. Nishida, H. Ohrui and H. Meguro, J. Chromatogr.,
677, 35 (1994).

b) J. -H. Kim, Y. Nishida, H. Ohrui and H. Meguro, J. Chromatogr., (1995)

in press.

I. Ciucanu and F. Kerek, Carbohydr. Res., 131, 209 (1984).

H. Wehri and Y. Pomeranz, Chem. Phys. Lipids, 3, 357 (1969).

The TLC purification of 4a and 4b prior to the HPLC injection was recommended in
oder notonly to eliminate reagent peaks but also to remove pyridine and the salts

which are not favorable using the silica gel HPLC column.



