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Hudson's isorotation rule has been used for the determination of the 

1) anomeric configuration of sugars. Fundamentally sugars have functional groups 

of two types -OH and -O-C-O-. In spite of the recent progress of circular 

dichroism (CD) and optical rotatory dispersion (ORD) studiegT5)the rule remains 

still empirical , partly because of the lack of the Cotton effect in the 

measurable wavelength region together with the difficulty in differentiating 

several bands at similar wavelengths. In the UV the hydroxyl (-OH) and alkoxyl 

(-OR) groups have the first band at 180-195 nm and the second band at 140-175 

nm in the vacuum ultraviolet regio 8!7) The replacement of the oxygen by a sulfur 

atom is known to cause a red shift of about 30-40 nm. Thus thioalkyl (-SR) and 

thiol (-SH) groups gave the corresponding first and second band at 220-250 nrn 

and 180-200 nm8) e On the hypothetical basis of the resemblance of sulfur and 

oxygen here we report ORD and CD of I-thio-g-glycofuranosides (I)-(V) in Fig.1 

as model compounds of glycofuranosides taking advantage of the above red shift. 

These compounds have the functional group -O-C-S- instead of -O-C-O- of 

glycofuranosides. The -O-C-S- is considered to have four bands, the first band 

of C-S at 220-250 nm, the first bend of C-O and the second band of C-S at 180- 

200 nm, and the second band of C-O at 140-170 run. 

Among them the first bands of C-S (220-250 nm) have been studied in 

steroidal oxothiolanes 9) by Kuriyama et al. and methyl 5-thio-g-xylopyranosides 

(VI)'O) by Rao et al.. However, no study has been made on the other three bands. 
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By our CD measurements all the compounds (I)-(V) gave CD maximum at 205-230 nm 

(Band A) probably due to the first band of C-S. They also gave increases or 

decreases near 200 nm which showed the signs of the nearest Cotton effects 

below 200 nd (Band B). Below 200 nm region, the signs, the wavelengths and the 

rotational strengths (k) at the Cotton effects were calculated using one term 

and two term Drude equations based on the ORD data between 300-600 nm region 

according to the graphic method by Iizuka et al.. 11) The method gave negligible 

small rotational strengths between 170-205 nm (Band B) which were assumed to 

be combined the first band of C-O and the second band of C-S. It also showed a 

strong band at 140-170 nm (Band C). 

The results are shown in Table and are summarized as follows. 

(1) Band A and B were weak and the signs of the former were not associated 

with the anomeric configurations while those of the latter gave opposite signs 

to those of Band C. 

(2) Band C were the strongest bands and their rotational strengths (kc) were 

more than 10 times larger than those of Band A. 

(3) Band C (140-170 nm) were regarded as the second band of the ring oxygens 

since in this wavelength region neither of the other three bands could be 

located. 

(4) The signs of Band C were associated with the anomeric Configurations, u 

Fig.1 (I) Ethyl 1-thio-a-g-glucofuranoside, HO 

(II) Methyl I-thio-a-g-ribofuraoside, (III) 
Hd& } -0Me 

Methyl 2,3-O-isopropylidene-l-thio-a-E_ribo- 
( VI > 

furanoside, (IV) Ethyl I-thio-B-$-glucofuranoside, (V) Methyl I-thio-p-;-ribo- 

furanoside and (VI) Methyl 5-thio-a- and j?-IJ-xylopyranosides 
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:omn. nom, 
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g. 

a 

olv I Band C 

m 

150 + 0.82 32 

150 + 1.06 41 

140 + 1.02 42 

140 + 1.25 52 

170 + 0.67 23 

160 + 0.93 34 

140 - 1.18 49 

150 - 1.20 47 

160 - 0.41 15 

160 - 0.48 17 

CM], kc/ IMID 

Xl o-5 

a 

Band A Band B 

4 

z 

ma ign 

nm 

[W W 200 - +272 3.01 

M 200 - 

CP) W 214 - 200 - 

M 202 - +360 3.47 

III'4 W 212 - 200 + 

M 208 - ? +286 3.25 

IV'*) W 200 + -307 3.84 

M 228 - 200 + 

713) W 200 + 

M 222 + 2 202 + -156 3.07 

Solvent(W:Water,M:Methanol). CD measurements: On a Jasco J-20, 1 mm cell, about 

1 mg/ml. [MID measurements:On a Jasco ORD/UV-5, 1 cm cell, about 10 mg/ml. 

ORD measurements: On a Jasco ORD/UV-5, 1 cm cell, about 1 mg/ml. [ 0~1 were 

15) calculated from kc assuming that Band C were Gausian. 

gave positive signs and @ gave negative signs, suggesting an application for 

the determination of the anomeric configurations. 

(5) The kc seemed to be less affected by the structual changes at C-2 or C-3, 

suggesting the contribution of the second band of the -OH at C-2 or C-3 might 

be smaller. 

(6) The kc were proportional to the molecular rotations at 589 nm ([MID). The 

ratios between the two gave constant values of (3.0-3.8 X 105). It suggests 

that LM]~ which have been used in PuLson's isorotation rule might be better 

replaced by the kc. 

16) Similar results were also shown in I-thio-g-glycopyranosides by us. 

It is worth while to discuss the -O-C-S- in methyl 5-thio-a- and p-E-xylo- 

pyranosides (VI) where sulfur is fixed in the ring instead of the oxygen. Our 

IO) calculations based on the ORD data of (VI) by Rao et al. gave strong bands 
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a8SOCiatSd with the anomeric configurations at 180 nm which could be regarded 

as the second band of the ring sulfur rather than that of the glycosidic 

oxygen. These results strongly suggest that in sugars the optical rotation 

might be associated mostly with the second band of the ring heteroatoms and 

not with those of the glycosidic heteroatoms. 
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