
HETEROCYCLES. Yo1 76, No. 9, 1981 

NEW IRIDOID GLUCOSIDES, CAMPENOSIDE AND 5-HYDROXYCAMPENOSIDE, 

FROM CAMPSIS CHINENSIS VOSS 
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-- Two novel  i r i d o i d  glucosides, campenoside and 5-hydroxy- 

campenoside were i s o l a t e d  from t h e  leaves of Cmnpsis chinensis Voss and 

t h e i r  s t ruc tu res  were shown t o  be $ and 2, respect ive ly .  

1 Recently, we have i s o l a t e d  an a l k a l o i d ,  boschniakineQ) from the roo ts  o f  Cmnpsis chinensis 

Voss (Bignoniaceae). This i s o l a t i o n  prompted us t o  invest iga te  the  i r i d o i d  glucosides o f  

C. chinensis Voss. Chromatographic examinat ion o f  a methanolic e x t r a c t  o f  the leaves o f  t h i s  

p l a n t  gave two novel  i r i d o i d  glucosides, campenoside (;) and 5-hydroxycampenoside ($, having 

a formyl group a t  C-4 and a cinnamoyl e s t e r  group a t  C-7. This paper descr ibes s t r u c t u r a l  

s tud ies  of these compounds. 

Campenoside (5)  [mp l65-167', C25H30010. 1/2H20, [ a 1:' - 59.5°(MeOH)1 gave D-gl ucose 

on a c i d i c  hyd ro l ys i s .  The spectroscopic proper t ies  o f  ; revealed the presence of a conjugated 

carbonyl group [ GH(CD30D): 9.19(s, CHO) and 7.39(s, 3-H); vmax (KBr) 1670 and 1630 cm-'1 

c h a r a c t e r i s t i c  of i r i d o i d s ,  a trans-cinnamoyl e s t e r  group [ 6H 7.66 and 6.48(AB-system, J=16 Hz), 

1 7.6-7.3(5H, aromat ic H); vmax 1720 and 1640 cm- 1, a methyl group [ 6H l . l l ( d ,  J-6 Hz)], and an 

anomeric pro ton [ 6H 4.69(d, 5-7 Hz)] o f  the @- l i nked  D-glucose. Ace ty la t i on  o f  $ w i t h  

Ac20-pyridine gave a te t raaceta te(4)L  mp 179-18l0, C33H38014, u 1;' -73.7'(CHCl3)]. From 
?, 

the  f a c t  t h a t  the  s i gna l s  of ; and $ correspond c l o s e l y  t o  those o f  loganin pentaacetate (z) 2 

and from the coup l ing  pa t te rn  of hydrogen atoms a t  6 pos i t i on  o f  ; (Table 11, the  s t ruc tu res  

of campenoside and i t s  t e t raace ta te  were considered t o  be $ and 2 ,  respect ive ly ,  a l though 

there  i s  s t i l l  some unce r ta in t y  about t h e i r  stereochemistry.  The above assumption was . 
3 

c o n f i n e d  f i r s t  by comparison o f  the  1 3 c - ~ ~ R  spectrum of ; with t h a t  of 2 and then by chemical 



o = I ; q o  
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t ransformat ion o f  $ i n t o  2 .  
As shown i n  Table 11, the  spectrum o f  $ i s  s i m i l a r  t o  t h a t  of 2, the d i f f e rences  be ing 

accounted due t o  t h e  d i f f e r e n t  funct ions a t  C-4 and C-7: a methoxycarbonyl group and an aceta te  

funct ion i n  2 and a formyl group and a trans-cinnamoyl e s t e r  group i n  $. 
The aceta te  (t) was converted t o  2 as fo l lows:  ox ida t i on  o f  $ w i t h  Jones reagent gave an 

a c i d  ($ [ mp 139-143'. C33H38015(Ma~s spectrum, M+: Calcd: 674.2211. Found: 674.2227)J. 

The ac id  (6) was hydrolyzed w i t h  1N NaOH-MeOH a t  room temperature t o  g i ve  t m s - c i n n a m i c  a c i d  and 
?I 

an ac id  ([I, which was subjected t o  a c e t y l a t i o n  w i t h  Ac20-pyridine fo l lowed by  methy la t ion  w i t h  

diazomethane. The e s t e r  (2)[ mp 131-134". [a]:' - 70.0°(CHC13)] thus obtained was found t o  be 

2 i den t i ca l  w i t h  authent ic  loganin pentaacetate by comparison o f  spec t ra l  data and by mixed 

me t l t i ng  po in t .  

5-Hydroxycampenoside (z) showed mp 176-17g0, CZ5H3,,Ol1, [ a ]iO - 73.7'(MeOH), and Vmax 

(KBr) cm-l: 3500(OH), 1710(conjugated es te r ) ,  1660(conjugated carbonyl group), 1640(C=C). 

The presence o f  D-glucose and t rms -c innamic  ac id  i n  2 was confirmed by h y d r o l y t i c  experiments. 

1 The H-NMR spectrum o f  2 gave s igna ls  which were assigned as shown i n  Table I, and add i t i ona l  

s ignals due t o  8-D-glucose( 6H 4.63, d, 557.5 Hz) and trms-cinnamoyl protons. 
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Table I. 'H-NMR Spectral  Data of I r i d o i d s  ( 6 )a )  

Compd. (so lvent )  1-H 3-H 5-H 7-H 9-H 10-H I l - H  

2 b ) ( ~ ~ 3 0 0 )  ", 5.46(d,3) 7.39(s) 3.13(m) 5.24(m) 2.14(m) 1.11(d36) 9.19(s) 

~ ) ( c D ~ o D )  5.84(d,2) 7.40(s) 5.08(m) 2.46(dd,12,2) 1.13(d,7) 9.25(s) 

4 (CDC13) ". 5.34(d,2) 7.06(s) 3.06(m) 5.27(m) ca. 2.30(m) 1.09(d,7) 9.23(s) 

5 (CDCI3) 
'L, 5.19(d,2) 7.33(s) 2.96(m) 5.13(m) 1.02(d,7) 

a) Numerical values i n  parentheses are coup l ing  constants i n  Hz. b )  6-Ha a t  1.85(m, J6a-6B= 

15, J6a-5=6.5. J6a-7=6 Hz) and 6-HB a t  2.32(m, J6B-6a=15, J66-5=8, J6B-7(1 Hz). c )  6-Ha 

a t  2.67(dd, J6a-6B=16, J6,-7=6 Hz) and 6-HB a t  2.27(dd, J6B-6a=16, J6B-7=2 HZ). 

Ace ty la t i on  o f  2 w i t h  Ac02-pyr id ine gave a t e t raace ta te  ($)[ mp 191-192'. C33H380,5, 

[ a lZD0 -90.7°(CHC13)], i n  which one hydroxyl  group [ vmax (KBr) 3560 cm-I] remained unaf fec ted 

i n d i c a t i n g  i t s  t e r t i a r y  nature.  From these data. $, was concluded t o  have the same func t i ona l  

groups as 2 a t  the  same pos i t i ons ,  and an add i t i ona l  6-hydroxyl group a t  C-5. This was f u r t h e r  
"" 

confirmed by comparison o f  the '%-NMR spectrum o f  2 w i t h  those of r e l a t e d  compounds, as shown i n  

Table 11. The r e l a t i o n  o f  the  chemical s h i f t s  of geniposidic ac id  and t h e v i r i d o s i d e  

( x ) 4 s 5  i s  very s i m i l a r  t o  t h a t  of $ and 2: ( i )  the  s i gna l s  f o r  C-5 o f  2 (69.39 ppm) and x 
(76.23 ppm) are  s h i f t e d  ca. 40 ppm downf ie ld  from those of 3 (28.55 ppm) and 2 (36.25 ppm); 

( i i )  the  s i gna l s  f o r  C-9 and C-6 i n  a r e  8.55 and 7.21 ppm, respec t i ve l y ,  downfield from the 

corresponding s igna l s  o f  2. This i s  probably due t o  6-oxygenation a t  C-5, s ince s i m i l a r  
% 

desh ie ld ing e f fec ts  were observed by comparing the s igna ls  a t  C-g(9.77 ppm) and C-6(7.36 ppm) of 

,lJ w i t h  t h e  corresponding s igna l s  of 2. ( i i i )  The s igna l  o f  C-7 o f  2 i s  sh i f t ed  1.41 ppm up f i e l d  

from t h a t  of 2 due t o  t h e  y - e f f e c t  o f  56-hydroxyl group i n  2.  S i m i l a r l y  t h e  s igna l  o f  the  

corresponding carbon o f  g i s  sh i f t ed  1.60 ppm u p f i e l d  from t h a t  o f  2. This assignment f o r  the  

hydroxy l  group a t  C-5 i n  3 was a l s o  supported by  comparison o f  6,, o f  C-9 of 2 w i t h  t h a t  o f  <: the 
"" 

former s igna l  i s  s h i f t e d  0.3 ppm downfied from the l a t t e r  one, s ince the H-9 s igna l s  i n  the 

7 
56-hydroxy- i r idoides, yuheinoside (z)( 6H 2.70 ppm)6 and ipo lami ide  (g)( SH 2.48 P P ~ )  , are 

0.2-0.1 ppm downfield from those o f  the  corresponding deoxy-compounds, boschnaloside ( 2 ) ( 6 H  2.35 

p p d 6  and mussaenoside(l4)( 6H 2.36 ppm)', respect ive ly .  Add i t iona l  evidence regarding the 

stereochemistry a t  C-7, C-8, and C-1 o f  2 was obtained from i t s  NMR data: the  abnormal h i g h - f i e l d  

o f  C-lO(12.52 ppm) i n  2, as we l l  as that(12.61 ppm)(Table 11) i n  $, suggests the  same 

c i e - r e l a t i o n s h i p  between the methyl group and the oxygen a t  C-7. I n  the  NMDR study On 2, 
i r r a d i a t i o n  a t  6 1.13(H-10) gavea 17% NOE increment i n  the s igna l  o f  H-9 and a 12% increment i n  the  

s igna l  o f  I-H. Thus, the  s t ruc tu re  o f  5-hydroxycarnpenoside was es tab l ished as 2 .  



Table 11. 1 3 ~ - ~ ~ ~  Spectral  Data o f  l r i d o i d s  a) 

Compd. C-1 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 

zb) 
% 

96.35 160.65 123.21 28.55 37.25 76.35 38.45 45.16 12.61 190.17 

94.37 160.77 124.79 69.39 44.46 74.94 37.74 53.71 12.52 190.61 

a) Chemical s h i f t s  i n  ppm r e l a t i v e  t o  i n t e r n a l  (MeI4Si. Add i t iona l  s igna ls  a r i s i n g  from 

glucose were omitted. Compounds g a n d 2  a l so  showed s igna l s  from the cinnamoyl e s t e r  pa r t .  

b )  I n  DMSO-d6. c)  I n  CDC13. d) I n  CD30D. 
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