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Preparation and chiral discrimination of

R-(-)-2-phenylglycinol modified B-cyclodextrin’
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R-(-)-2-phenylglycinol monomodified B-cyclodextrin (B-CD) was synthesised under microwave irradiation. It
displayed high chiral discrimination when it was complexed with amino acids.
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Cyclodextrins @, B andy) containing six, seven or eight Table 1

a-1,4-linked B-(+)-glucopyranose units respectively, are 5 _AG/kJ/mol Log K KK
cyclic oligosaccharides. Their significant character is to form
inclusion complex with a wide variety of substrat€&Vhen L-Ala 11.65 2.077 3.6
they act as host molecules, interaction with a racemic gue<d- Ala 14.75 2.629
may lead to the formation of diastereocisomeric complexesL-Val 12.03 2.145 4.5
with differing thermodynamic stability. This chiral discrimi- -Val 15.69 2.798

. X . A . L-Leu 12.26 2.186 5.1
nation by cyclodextrins and their derivatives has been studiep o, 16.23 2.895

extensively. Many new derivatives have been pregafemfit
the bill for this purpose.

There is an increasing interest to couple chiral pendan
groups with cyclodextrins. In the presence of DCC/HOBT,
BOP/HOBT or TBTU/HOBT, protected amino acids have
been coupled with cyclodextrins to give a new cyclodextrins,the method of UV difference spectfhare presented in
which have potential applications in the area of chiral separaTable 1.
tion and asymmetric synthesis® Many organic reactions  The extent of chiral discrimination by natural cyclodextrins
may be conducted safely in microwave ovens with remarkablgs quite modest,but in this case, the association constants
rate enhancements and dramatic reductions in reaction tim@setween compoun@ and enantiomers of the three amino
compared with conventional heatitig'* To our knowledge,  acids differed by a factor (MK, ) of 3.6, 4.5, 5.1 respectively.
there is no report of the microwave-assisted substitution reacrpere js the possibility of greater interaction between chiral
tion of B-cyclodextrin by chiral aminoalcohol. In the present ,,iqn of cyclodextrin and those of substrates, which lead to

paper, we describe a facile preparation of R-(-)-2-phenylglyci- : g
nol modifiedB-cyclodextrin (as shown in Scheme 1) and its the good chiral discrimination.

chiral discrimination. .
The compound3 was dissolved in the solvent water- Experimental
methanol (9:1). When two drops of 1.0 mM 1- adamantanolThe UV and FT-IR spectra were recorded with Shimadzu UV-240
was added to the solution, its UV absorbance declined (showpPectrophotomer and Bio-Rad Win-IR spectrometer respectively,
in Fig. 1). Since it is an excellent guest for inclusion NMR spectra were measured on Bruker 400 NMR spectrometer,
complexation by3-CD, 1- adamantanol completes effectively using DO as the solvent. C, H, N analyses were performed with a
with the phenyl group for the available CD binding sites. This
indicates that the phenyl group is shielded within the cavity of
B-CD residue.
The stability constants for complexation of the enantiomers
of some amino acids by compouBevhich determined using

Conditions: T=293K, solvent H,0, 0.05mol/dm3 phosphate
buffer solution pH=7.2.
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* To receive any correspondence. E-mail: Isl@ns.|zb.ac.cn ~ Fig. 1 UV spectra of compound 3 alone (—) and in the pres-
T This is a Short Paper, there is therefore no corresponding material ience of 1-adamantanol (- - -) in a solution of water-methanol
J Chem. Research (M). (90:10, V/V), [CD]=5x10"*mol/cm?.
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CE-1106 microanalyzer. Microwave irradiation was carried out with Received 14 March 2001; accepted 27 May 2001
a modified Galanz WP800BS microwave oven. R-(-)-2- Paper 01/786
Phenglglycinol, Aldrich , 98%,d]%*-31.7 (c=0.76,1NHCI)

Preparation of compound: The mono-6-deoxy—6pftolysul-
fonyl)-B-CD (1) was synthesised according to the improved proce- ) ,
durel4-15 Compound1 and 10 equiv. Excess of potassium iodide 1 A.R. Khan, P. Forgo, K.J. Stine and V.T. D'Sougaem. Rev.
were dissolved in DMF, irradiated in microwave oven at 475 W for > 399%98.' |.19(7:7' lod in Technol Academi blisher:

6 min, and then the solvent was evaporated in vacuum. Acetone was D. zejtli, Cyclodextrin - Technology Academic  publisher:
. . - . ) ordrecht, The Netherlands, 1988.
then added. The white solid was filtered out and dissolved in water. A3 = 3 Easton and S.F. Linco@hem. Soc. Rev1996 25, 163.
further amount of acetone was added again. This procedure was; g | . May, S.D. Kean, C.J. Easton and S.F. LincaliGhem. Soc.
repeated for three times. Recrystallisation from the mixture of  perkin Trans. | 1997, 3157.
n-butanol-alcohol-water (5:4:3), gives the white s@ligield 85%. 5 S.E. Brown, J.H. Coates, C.J. Easton, S.J. Van Eyk and S.F.

Mono-6-iodo-6-deoxy3-CD (2) 500 mg and 5 equiv. excess of Lincoln, J. Chem. Soc. Chem. Commifi94, 47.
R-(-)-2-phenylglycinol were dissolved in 15 ml of N-methyl-2- 6 L.R. Reddy, M.A. Reddy, N. Bhanumathi, K. R. RdoChem.
ketopyrrolidine(NMP), irradiated in microwave oven at 475 W for 10 _ Res. (§)2000, 494. S
min, then cooled to ambient temperature, and precipitated by acetone/ H. Parrot-Lopez, H. Galons, A. W. Coleman, F. Djedaini, N.
The white solid was recrystallised several times from water to afford _ Keller and B. PerlyTetrahedron Asymmetr§990,1, 367.

the desired produ@, yield 54%. TLC -propylalcohol-ammonia- g CK: TDaokr?Zheasgi Elijzllz.ac\:/r(;ﬁirgn?joé- ‘IJEp\?clcgh%’)iI?gISgﬂénom 1998
water = 5: 1: 3), Rf = 0.48H-NMR: 7.35-7.15 (m, 5H), 5.60-6.0 ) T ’ ' ’ ’

31, 27.
(m, 14h), 4.90-4.70(m, 7H), 4.60-4.40(m, 6H), 4.18 (t, 1H). 10 G. Impellizzeri, G. Pappalardo, E. Rizzarelli and C. Tringali,
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