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The s t ruc ture  of 3,4--dihydroxy-1, 2 -d ime thy l -5 -ve ra t ry lpyr ro l id ine  has previously  been proposed for codonopsine 
[11. 

The NMR spec t rum of codonopsine, taken on a JNM-4H-100/100 MHz spec t romete r  has s ignals  f rom the protons 
of N--CH a (singlet,  z 7.94), CH--CH~ (doublet, ~ 8.84), two methoxyl (singlet,  ~- 6.38; 6.48), and two hydroxyl groups 
(singlet,  T 6.74). The aromat ic  protons appear in the T 3.18 region (3H, multiplet) .  

The NMR spec t rum of the diaeetyl  der ivat ive  shows s ignals  f rom two es te r  methoxyls (singlet,  ~- 7.99, 8.10). 

In the spec t rum of the 1 -des -base  obtained after the f i r s t  stage of Hofmann degradation there is no signal f rom 
a CH--CHa group; in the spec t rum of its dihydro der ivat ive there is a s ignal  in the ~- 9.13 region in the form of a th ree -  
proton t r ip le t  which mus t  be ascr ibed  to an ethyl group. Consequently, in the f i r s t  stage of Hofmann degradat ion the 
C(t)--N bond rup tures  with the format ion of a double bond in the side chain. This shows the presence  in codonopsine of 
a CH--CH 3 group in the a -pos i t ion  with respec t  to the nitrogen. 

F r o m  these r e su l t s  and the equivalence of the hydroxyl groups in the NMR spec t rum it follows that they are  in 
the 3 ,4 -pos i t ions  of the pyrrol idone nucleus.  

What has been said above permi t s  the s t ruc ture  of the des -base  to be shown in the following way: 

HO. OH ~ Ha~]A ~ I-:0. OI-I 

eft 3 ~ CH3 H3C CH 3 

In the NMR spec t rum of the dihydrogenated n i t rogen- f ree  base obtained after the second stage of Hofmann 
degradat ion there is no absorpt ion in the region of olefinic protons.  Here the format ion of an epoxide bridge apparently 
takes place, this being charac te r i s t i c  for alkaloids having an OH group in the z-posi t ion with respec t  to ni t rogen [3]. 
On fur ther  hydrogenation,  two atoms of hydrogen are absorbed,  being consumed in the opening of the epoxide bridge. 

HO ON ~ FHO~ DH'I + 

CI~ M+ 26"/(50% " ) L CHl J CH:~ . CH 3 
m/e 207 C§2 o) ~ e  206 (mY.') 

! / 'CH~ 
H 

e/e t77(2o%) role 'f92 (80%) 

Codonopsine is oxidized by per iodic  acid on prolonged shaking (6 hr) to a dialdehyde, eodonopsidinal (tool. wt. 
265). We have isolated its 2, 4-dini t rophenylhydrazone with mp 136-138 ° C. The formation of codonopsidinal also shows 
that the hydroxyl groups are  vicinal.  

The mass  spec t ra  of codonopsine and the tetrahydrogenated n i t rogen- f ree  substance obtained f rom it agree with 
the s t ruc tu ra l  formulas  suggested for them. The spec t rum of the base has ions with m/e 267 (M+), 207, 206, and 192, 
the format ion of which is analogous to the f ragmentat ion of the pyrrol id ine  alkaloids [2] and is confirmed by the presence  
of the corresponding metas table  peaks in the spect rum.  
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