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STUDIES ON SIALIC ACIDS I. DETERMINATION OF ANOMERIC CONFIGURATION OF 

NEURAMINIC ACID DERIVATIVES BY CIRCULAR DICHROISM 1) 
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Summary: CD spectra were recorded for 

D-neuraminic acid, and the band 

was attributed to the acetamido 

wave-length around 220 nm arose 

group. Thus a-linked glycosides 

gave arise to a positive band. 

methyl a- and B-glycosides of 

at the wave-length lower than 200 nm 

group. The Cotton effect at higher 

from the n-2 transition of the carboxyl 

showed a negative band, while b-glycosides 
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N-Acetyl-E-neuraminic acid (5-acetamido-3,5-dideoxy-D-Rlycero-P-q-Ralacto- = 

2-nonulopyranosidic acid; l_) is widely distributed in the implication of mem- 

brane glycoproteins in animal cells. From the determination of the crystalline 

structure of the compound by X-ray analysis 2) and NMR studies, 334) it has been 

shown that the conformation of the pyranose ring of 1 in the natural products 
M 

is 1C and the configuration at C-2 is cc. 5) 

In this paper we wish to report the synthesis of methyl a- and P-glycosides 

of N-acetylneuraminic acid and some related derivatives, and to confirm their 

stereochemistry by means of NMR and CD studies. 

N-Acetyl-D-neuraminic acid (A) was obtained from edible birds' nest 
= 

substance in high yield (6.6%) by the method of Czarniecki and Thoruton. 
4) 

Methyl @-glycoside of methyl 5-N-acetyl-g-neuraminate (2, 
6) methyl a-glycoside 

of methyl 5-N-acetyl-P-neuraminate (4-1, 798) methyl B-glycoside of D-neuraminic 

acid :,5_), 
9) and methyl 5-acetamido-3,5-dideoxy-D-,e;lycero-P_D-~alacto-2-nonulo- 

pyranoside (5)") 

= = 

were prepared following the procedures shown in the above 

literatures. 

Table I. Derivatives of N-Acetyl-D-neuraminic Acid 
= 

6 OMe CH20H AC 
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Methyl ~-acetamido-3,~-dideoxy-q-glycero-a-P_galacto-2-nonulopyranoside 

(z) was prepared from methyl a-glycoside of methyl 5-N-acetyl-4,7,8,q-tetra-~- 

acetyl-fJ-neuraminate (A) 8) with sodium methoxide to yield i. This compound (k) 

was reduced with NaBH4 in methanol and the reaction mixture was treated with 

Dowex-50 (H+ type) at -20' to yield 40% of 7 as colorless needles, mp 162- 

165’.“) 
An 

Methyl a-glycoside of D-neuraminic acid (&, was prepared by treatment of 
= 

3 with PC15, subsequently, CHsOH, and Ba(OH)z. 12) The reaction mixture was 
ti 
treated with Dowex-2 (OH- type) to yield 12% of 8_as a white powder. 11) 

2, 

I MeONa 
OH 

HO 

-+ AcN- 
A OH 

Ba(OH)z 

1 

Figure 1 shows the CD spectra of two typical p- and a-methyl glycosides 
.- 

(2, k_). The large positive band at low wave-length at 194 nm was attributed 

to the acetamido group, while the smaller spectral features around 210-225 nm 

were assigned to the carboxyl chromophore. 

Figure 1. CD curves of 2, ( -_) and $ (----) in Hz0 



This was confirmed from CD data of the corresponding carboxy-reduced 

compound (5, L) summarized in Table II, in which the band at higher wave- 

length was lost. On the other hand, methyl p- and a-glycosides of D-neuraminic 
= 

acid (2, g) showed that the band at lower wave-length was lost. 

Table II. CD Data of the Typical a- and p-Glycosides (H20, 22OC) 

Compound 

I 

Lower band Higher band 

(Anomeric configuration) (nm) (nm) 

5 (P) 215 

6 (PI 193 

7 (a) 193 

8 (a) 216 

Molecular ellipticity 

C03 

+2040 

+12600 

+12730 

-1520 

In conclusion, the strong band at lower wave-length is attributed to the 

acetyl group and the sign of the Cotton effect is positive in both a- and p- 

anomers. In contrast, the sign of the n-x* Cotton effect at higher wave-length 

is positive for P-glycosides (L, 2_, 3 and negative for a-glycosides (,& 4_, 8). 

Figure 2 shows spectral changes with time which were observed for methyl 

b- and a-glycosides (2, 3. P-Form compound (3 in = 1N HCl (methanol) shows a 

positive n-X * Cotton effect at 222 nm ([0] +2432) owing to the carboxyl group, 

and the figure of CD curve did not change after 20 hr. In contrast, a-form 

compound (4) in 1N HCl (methanol) shows a negative n-h x Cotton effect at 213 = 
nm ([@I -4174) owing to the carboxyl group, and the figure of CD curve changed 

22Oc 
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0 
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-4 

Figure 2. CD curveS of 2 (-) and i (_; 2 hr--- ; 4 hr --; 8 hr..... ; 20 hr*r* ) 
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by the elapse of time as shown in Figure 2. After 20 hr, the car-boxy1 negative 

band changed to positive and the curve approached that of B-glycoside (9 (70% 

of S-glycoside and 20% of a-glycoside were observed by the NMR spectrum) 13) . 

This evidence probably supports that the bonded N-acetyl-D-neuraminic 
= 

acid in animal cells is a-glycoside, while the extracted N-acetyl-D-neuraminic 
= 

acid is P-glycoside by the configurational change. 
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