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13C NMR WITH ITS DIASTEREOMERIC ISOMER, STROPHANTHOBIOSE 
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Abs t rac t :  The s t ruc tu re  of a new d isacchar ide named glaucobiose (4) has been estab l ished,  and the 

13 C NMR of i ts methyl 13- (5) and c~-glycoside (6) ,  and that  of  methyl 13-strophanthobioside (2) 

were s tud ied.  

We have a l ready repor ted  I)  the s t ruc tu res  of aglycones and g lycosides obtained from 

" P a i - c h ' i e n " 2 a ) ( " B a i - q i a n " 2 b ) ) ,  d r ied  root of Cynanchum glaucescens Hand-Maz~ (Asclepiadaceae).  

We wish to repo r t  now the s t r uc tu re  of  a new d isacchar ide named glaucobiose (4) and the 13C NMR 

s tudy on g lycos idat ion shi f ts  for  i ts methyl 13- (5) and c~-glycoside (6) ,  and methyl 13-strophantho 

bioside (2) .  

The ra ther  polar f ract ions of c rude  g lycosides of th is d rug  were hyd ro l yzed  wi th 75% MeOH- 

0.05 N H2SO 4 at 50 ° , 30 rain, and the hydro lysa tes  subjected to repeated sil ica gel column chroma- 

tog raphy  to y ie ld 5 a n d  6 i n  the ra t io  5:2 as color less f ine needles. Compound 5, mp 95-98 ° , 

[C~]D-32.1° (c_=I.00, MeOH), and 6, mp 143 145 ° , [c~] D -156 ° (c= I .00 ,  MeOH) possessed the same 

molecular formulae of C14H260 9 on the bases of the i r  elemental analyses and FD-MS (m/z :  339(M+HiF). 

Each of them was f u r t h e r  hyd ro l yzed  wi th  0.05 N H2SO 4 at 50 ° , 30 min to g ive glaucobiose (4) as 

an amorphous hygroscop ic  whi te powder ,  [c~] D -72.6 ° (c :0 .81 ,  H20), C13H240 9 (m /z :  325(M+H)+), 

which showed posi t ive Ke l le r -K i l ian i  react ion suggest ing  the presence of 2 -deoxysugar .  

On hyd ro l ys i s  using snail enzyme (13-glucosidase) 4 a f f o r d e d  cymarose and glucose. The IH NMR 

(Table I) of 5 a n d  6__ showed that  they are the anomeric isomers of methyl  g lycos ides.  This was 

f u r t h e r  establ ished by the J-values of 13C-IH coup l ing  on the anomeric centers of  them 3), 155.2 Hz 

for  the glucose and 158.1 Hz for  the cymarose in 5, and 158.8 Hz for  the glucose and 166.2 Hz for  

the cymarose in 6. 
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On acetylation 4_gave penta-O-acetyl glaucobiose (7), 163-165.5 ° , [cx] D -33.2 ° (c=1.71, CHCI3), 

whose IH NMR (400 MHz) in CDCl 3 revealed all the proton signals without overlapping. The 

assignments 4) are listed in Table II. This was supported by the prominent fragment peaks at m/z: 

145 (base peak) and 163 in the FD-MS of 4 (Fig. I ) .  On the other hand, a well known disaccharide 

strophanthobiose ( I ) ( 4-0-  13 -=l~glucopyranosyl-=D-cymaropyranose) 5) was identified from 

C. caudatum Max (Asclepiadaceae). 

Table I.  IH NMR data for 5 and 6 (6 in pyridine-d 5)(200MHz) 

5 6 

6-CH 3 1.49 (3H, d,J=6.3 Hz) 
2-CHa 1.68 (IH, ddd, J=13.5, 9, 2 Hz) 
2-CHe 2.30 (IH, ddd,J=13.5,4, 2 Hz) 

1,3-0043 3.46, 3.56 (e~h 3H, s) 
I-CH 4.90 (IH, dd, J=9, 2 Hz) 
I'-CHa 5.00 (IH, d, J~7.6 Hz) 

1.41 (3H, d,J=6.6 Hz) 
1.69 ( IH,dd~J=14,4, 3.5 Hz) 
2.30 (IH,ddd, J=14,4, 2 Hz) 
3.30, 3.47(each 3H, s) 
4.67 (IH, dd, J=4, 2 Hz) 
4.99 (IH, d, J=7.6Hz) 

a=axial, e=equatorial 

CH~OR~ CH~ 
, z z I ~ 

OFt 2 OCH 3 

1" RI =R2=H 

2: RI=CH 3, 6; R2=H 
3: RI=AC, 13; R2=Ac 

0"CH2OI~ 2 CH3 

H H3 
OCH3 9 

8 
4:R1 =R2=H - CH20 H 
5: R I=cH3, 13 ; R2=H / [~- -O\ocH 3 
6__: RI=CH 3, ~ , R2=H ,~%.OH / 
7: RI=AC, 13 ; R2=Ac r~a~ l~ - ' ~  

OH 
10 

Chart 1 

m/z: 163 H 
CH2OH 

OH 145(basel~ak) 
Fig. I 

Table II. IH NMR data for  7 (5 inCDCI3)(400 MHz) 

I-CHa 6.00(1H,dd, J=9, 2.4 Hz) 
2-CHa 1.66(iH,ddd, J=13.7, 9,3Hz) 
2-CHe 2.24(iH,ddd, J=13.7, 5.4, 2.4 Hz) 
3-CHe 3.75(IH,ddd, ]-=5.4, 3,3 Hz) 
3-OCH 3 3.39 (3H, s) 
4-CHa 3.51(iH,dd, J=8.3, 3 Hz) 
5-CHa 4.08(iH,dq,7=8.3, 6.4 Hz) 
5-CH 3 1.27(3H, d, J-=6.4 Hz) 

I'-CHa 4.67 (1H,d,J=7.8 Hz) 
2"CHa 4.98(1H,dd,J=9.8, 7.8 Hz) 
3'-CHa 5.08 (iH,dd,J=9.8, 9.3 Hz) 
4LCHa 5.22 (IH,dd,J=9.8, 9.3 Hz) 
5'-CHa 3.69 (IH,ddd,J--9.8, 5A,2A Hz) 

4.14 (iH,dd, J=12, 2.4 Hz) 
6LCH2 4.21(IH,dd,J=12, 5.4 Hz) 
-OAc 2.01,2.03x2,2.08 x2(each 3H,s) 

a=axial, e=equatorial 
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Tanaka et al. 6) and Tor i  et al 7) reported the 13-=D-glucosidation effects on carbon chemical shif ts 

(g lucosidat ion shifts) of both glucose and aglycone moieties. According to the i r  studies, when 

one of the D-carbons of aglycone is subst i tu ted,  the magnitude of glucosidat ion shifts depends 

s ign i f icant ly  on the posi t ion, ~ or anti to the pyranose- r ing  oxygen atom in the most stable 

conformation averaged around the glycosidic l inkage. 

Table I I I .  13C NMR Chemical Sh i f t s  for  2, 5, 6_, 8, 9, and I__00 
(ppm in pyr id ine-d5)  (25 MHz) 

C-I 99.4 99.3 99.2 97.6 97.5 
-2 35.1 36.1 7)b) 35.2 31.9 31.9 
-3 78.5 77.8(-0.  78.2 a) 76.5 73.2(-3.3)  
-4 74.0 83.2(+9.2) 79.0(+5.0) 73.2 78.2(+5.0) 
-5 71.0 69.4(- I  .6) 69.3(- I  .7) 65.2 64.2(- I  .0) 
-6 18.9 18.6 18.9 18.5 18.3 

-OMe 56.0 56.0 55.8 56.7 56.7 
57.8 58.4 57.9 54.7 54.8 

C-I' 105.4 106.5(+1.1) I01 .8 ( -3 .6 )  I01 .7 ( -3 .7 )  
-2' 74.8 75.4 74.9 , 75.1 
-3" 78.1 78.4 78.4 aj 78.4 
-4' 71.4 71.9 71.6_~ 71.9 
-5' 78.1 78.4 78.2 dJ 78.4 
-6" 62.5 63.1 62.7 62.8 

-OMe 56.7 

a) Assignments may be interchanged. 
b) Values ( in  parentheses) are A6=6_2-6_B(~). 

Namely, a lky l -subs t i tu t ion  on the s_y__n-B-carbon in a secondary alcohol, the anomeric carbon 

chemical shi f t  of glucose (C-1')  changes c_a_a. -4 ppm from that of methyl 13-__D-glucopyranoside (10) 8) 

and the c~-carbon of aglycone (C-C~) +5.5 (+1.5 ppm), while on the an t i -B -ca rbon ,  the C-1' changes 

0 (+1.5 ppm) from that of 10 and the C-c~ +10.4 (+1.5 ppm). The 13C NMR for 2, 5, and 6 were 

measured and thei r  carbon chemical shif ts assigned (Table I I I )  on the bases of methyl 13-D cymaro- 

pyranoside (8) 4a~ 9), methyl c~-L-cymaropyranoside (9) l b '  4a), and 10 8) . 

C H 3 ~ o  

~-OH 3 ]  

H H CH3 H H 

2 5 and 6 
- Fig. 2 - - 
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In the 13C NMR of 2 (Table I I I ) ,  i ts g lucosidat ion shi f ts  pa t te rn  is ev iden t l y  co r respond ing  to the 

case of an t i -13-subs t i tu t ion  whi le of  5 and 6 to  that  of syn-B-subs t i tu t ion ,  which is i l l us t ra ted  in 

F ig .2  . As p rev ious ly  repor ted  l b ) ,  the cymarose which const i tu tes  the glycosides of th is d r u g  

belongs to L-ser ies .  Combinat ion of these knowledge led to the s t r uc tu re  of  4 as 4-O-13-_D- 

g lucopy ranosy l -L -cymaropy ranose .  Regard ing to these three compounds, the ax ia l - subs t i t u ted  

C-3 methoxyl  g roups  cons t r i bu ted  l i t t le  to the magni tude of g lucosidat ion sh i f ts .  

From the plant  taxonomical point  of v iew,  i t  is no tewor thy  that  these two diastereomer ic  

d isacchar ides were obtained from the same genus.  To the best of  our knowledge th is  is the f i r s t  

example that  the g lucos idat ion sh i f ts  could be compared between these two d iastereomer ic  d isaccar ides 
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