
Tettiedron Lettere No. 8, pp 717 - 720, 1977. Pergamon Press. Printed in Great Britain. 

APPLICATION OF CARBON-13 N.&R. SPECTROSCOPY TO STRUCTURAL DRTRR- 

WINATION OF STRROIDAL TRISACCAARIDES, TRWRTIN A AND B (9) . 

RAZUO TORI 
(Shionogi Research Laboratory, Shionogi 0 CO., Ltd., Fukashima-ku, 

Osaka 553, Japan) 

and 

TON THAT THANG, MALICK SANGARR and GABOR UKCACS* 
(Inatitut de Chimie des Substances Naturellee, CNRS., 91190-Gif- 

eur-Yvette, France) 

(Beoeived in UK 17 January 1977; accepted for publication 24 January 1977) 

The medically important thevetin 18 a mixture of two compound88 thevetin A 1 and 

thevetin B (Cerberoeide) ~.Informetion from previous etudiee do not indicate whether 

gentiobioee ie attached to C-2 * or C-A* (as shown here) of the thevetoee reeidue in 

the l teroidal trieaccharidee 1 and 2 (2) .Therefore, we have ueed 13C N.&R. epectroe- 

copy to eolve this problem and report hare our unambfguoue reeulte. 

13C N.H.R. epectra were recorded in CDC13 and /or pyridine-d 
5 

for the oommercf- 

ally available thevetin mixture (3) , for perrcetylated thevetine A 1 and B 5 obtained 

after chromatographic eeparation of the peraoetylated thevetin mixture, and for eeve- 

ral specially eyntheeised model compound8 (se0 Table 1.). 

Methyl 4-+ethyl-a- 2 and -&thevetoefdee lO, their acetate8 2 and ll,nthyl 

2-g-methyl-&z-thevetoeide l2, and it8 acetate s were prepared from 4.6~g-beneyli- 

done-#-s-gluaopyranoeide 2 according to the Scheme (4) , uefng known reaatione.Ac.id 

hydrolyeie of intermediate L yielded a lrl mixture of two compound8 2 and g 

which could not be separated before or after acetylation of the C-2 OH 

group.However, an unambiguous "C epectral analyeis of this mix- 

ture could eaeily be done on the baete of previoue reerlte 

(eee Table 1.1 (6) *Signal aeeignmente for the rgly- 

cones were aade by speotral aomparieon vith 

digitoxigenin 9 and etrophanthidia x 

Specific aeeignment of the 

resonance8 due to 

Rt 
4 

b 3’ 2' -Me 1R =ll 
2 

Me 
2 Rl 

I CHO ; R2 I AC 

4 Kl - Re ; R2 - Aa 
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the poracotyl P-gmntiobiome roioty of the trimaecharidom was uda by compari8on 

with thorn. of methyl hopta4_-acotyl gentiobioside E and methyl tetra-0-aaetyl- 

2: R= AC 

-:3 R : = OMe E:R=H 

sR=AC c:R zAC 

E:R,=R,=H, R,= 

E:R, =H, R,=OH, 

;Me 

R,=CHO 
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TABLE 1. 13C Chomioal Shift Data a 

carbon No. 2 5 14 lg 

C-l 
c-z 

c-3 
c-4 
c-5 
c-6 
c-7 
c-a 
c-9 
c-10 
c-11 
c-12 
c-13 
c-14 
c-15 
c-16 
c-17 
c-18 
c-19 
c-20 
c-21 
c-22 
c-23 

C-l' 
C-2' 
C-3' 
C-4' 
C-5' 
c-6' 

28.0 (28.3) 
25.2 (25.4) 
73.0b(72.4) 
29.4 (30.0) 
32.2=(32.6jb 
28.0 (28.3) 
20.6 (21.9)= 
42.2 (42.5) 
34.8=(34.91b 
50.8 (51.1) 
20.6 (20.4)= 
39.8 (39.7) 
49.7 (50.0) 
84.8 (84.2) 
32.2 (32.6) 
26.8 (27.2) 
50.8 (51.1) 
15.7 (16.0) 

206.0 (206.4) 
174.6b('75.7) 
73.0 (73.4) 
117.6 (117.7) 
174.4 (174.4) 

93.2 (93.5) 
74.4J74.91, 
79.9,(80.7), 
81.4 (81.9) 

29.4 (29.6) 
26.6 (27.0) 
72.9 (72.5) 
30.4 (30.4) 
36.5 (36.9) 
26.6 (27.0) 
20.6 (21.8) 
41.7b(41.9) 
35.6,(35.4) 
35.2 (35.4) 
20.6 (21.8) 
39.9 (39.8) 
49.7 (50.1) 
85.3 (84.6) 
33.0 (33.1) 
26.6 (27.0) 
51.0 (51.4) 
15.8 (16.2) 
24.0 (24.0) 
175.0 (175.9) 
72.9 (73.4) 

117.5 (117.6) 
174.6 (174.4) 

93.2 (93.7) 
74.5 (74.9) 
80.0=(80.7)= 
81.4=(81.8)= 

(66.5) 66.1 (66.7) 65.9 
17.6 (18.2) 17.6 ___ -. (18.2) 17.6 17.6 i7.6 i7.6 1j.i li.0 

(60.9) 60.8 60.9 60.2 60.9 60.7 61.0 
oue 60.8 60.8 60.8 60.8 59.1 58.4 
OH. 55*0 55.1 56.5 57.1 55.2 55.0 

29.7 (30.3, 
27.9 (28.6) 
66.8 (66.1) 
33.3 (34.2) 
36.0 (36.6) 
26.5 (27.3) 
21.4b(21.6)b 
41.8 (41.9) 
35.5 (35.9) 
35.5 (35.9) 
21.2b(21.9)b 
40.1 (39.9) 
49.7 (50.1) 
85.5 (84.8) 
33.1 (33.2) 
26.9 (27.3) 
51.0 (51.5) 
15.8 (16.2) 
23.8 (24.0) 

174.8 (175.9) 
73.5 (73.6) 
117.6 (117.5) 

24.2 (24.6) 
26.qb(27.2) 
66.8 (66.6) 
37.3 (38.2) 
74.6 (74.5) 
36.6 (37.5) 
21.8 (22.6jb 
41.9 (41.8) 
39.7=(39.4)= 
54.7 (55.4), 
17.7 (18.1) 
39.2=(39.4)= 
49.5 (49.8) 
84.9 (84.4) 
32.1b(32.1) 
27.0 (27.2) 
50.6 (51.0) 
15.7 (16.0) 

208.9 (208.8) 
174.9 (175.7) 
73.7 (73.7) 
117.8 (117.7) 

17L.7 i174.4) 174.8 i17&.jj 

9 I! II lo Q la 

97.0 99.3 101.6 103.6 97.6 97.3 
73.2 72.8 73.7 74.7 81.8 82.1 
81.3 84.4 84.6 86.6 80.7 83.0 
85.2 85.5 85.8 85.7 75.3 75.3 
66.6 66.9 71.4 71.5 65.3 67.0 

OMe (3t) m.9 (61-O) 60.8 

C-l" 100.4e(100.9) 100.4 
C-2" 70.4,(71.0) 71.9 
C-3" 72.8 (73.4) 72.9 
C-4" 67.8 (68.2) 67.9 
C-5" 71.9 (73.4) 71.9 
c-6" 69.0 (69.5) 69.0 

C_lWl 100.2=(100.9) 100.4 
C-2"l 71.0,(71.7) 71.1 
C-3"' 72.8 (73.4) 72.9 
C_4"1 68.4 (69.1) 68.4 
C-5"' 71.9 (72.4) 71.9 

thwe 8ignal r88ignmant8 may 
the OH8 8hift8 for 16 and IJ are the following I 

re8pectively 56.9 , 56.8 (56.6). 

(68.3) 68.4 
72.8= 
69.2 

AZ- 

100.8~ 101.5 (101.9) 
71.2 
72.8= 

71.3 (71.9) 
72.9 (73.5) 

68.4 68.5 (69.2) 
72.0 71.8 (72.2) 
61.9 62.0 (62.4) 
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To aonfirm the signal l smignmnts of tho aglyeono moiety of 4, wo l xaminod tho 

glyeosidatiom shifts (9) , a, signal shifts from aglyaono and saooharido to glyeo- 

sido.As soon from Tablo 1. tho a-l&hovotosido formation of 11 oausod tho foll0Wing 

signal shifts: -1.3, +6.1, -2.9 and -be& ppm in CDC13 for tho C-S, C-3, e-k md Gl' 

signals rospootitoly.Thoso raloos aro rospoatiroly similar to thoso for C-b (-1.61, 

C-3 (+6.3), C-2 (-3.8) and C-1' (-3.3 ppm) by tho totra-O-aootyl-a-&-glueomido for- 

mation of (~3R~-3/3-spirost~-~o1 (9). Tho rovorsod shift taluos for C-2 and C-4 aro 

aausod by tho difforonao in tho &- and &sorios of tho saooharidos (9). 

Inspoation of Tablo 1. thus indiaatom an orcollmt mhi.ft sfrilarity of tho sig- 

nals for tho modal compound 2 with thoso oharaatoriming thou-&thovotomo roioty in 

2 and i oxaopt for tho C-1' and C-4' signals.Confirmatory ovidonao for tho glyaosyla- 

t%on position of@ntiobioso was furthor proridod by tbo faot that tho spootrmm of 

a thovotin rirturo (3) in CDC13-CD30D (1~1) showed tho uaomorio C-l*, C-1" amd C-lq 

sigma18 atgC 97.9, 103.9 and 103.9 rospootitoly, whoroas that of 5 in tho same sol- 

rant system l xhibitod thorn at& 93.7, 100.8 and 100.8 rospootivoly.Thoso upfiold 

l aotylation shifts domonstratod tho 
/3 

positions of thoso oarbons from tho OH group80 

Frem tho 1' C spoetral comparisons wo oonaludo that tho C-S* OH group of tho na- 

turally ooourring thovotins is froo and tho C-4* OH group of g[-&-thovotoso must bo 

involrod in tho glyoosidio linkago withfj-gontiobiosido. 
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