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We have p rev ious ly  [1, 2] r epo r t ed  the isolat ion f rom Corydal is  paczoski i  of two new sp i robenzy l -  
isoquinoline alkaloids - corydaine  (I) and corpaine (lI) _ and'we have also es tabl i shed the i r  s t ruc tu re  by 
spec t r a l  methods and shown the cis  a r r angemen t  of the hydroxy group in r ing C with r e spec t  to the un-  
shared  pa i r  of the ni t rogen a tom (from the IR and NMR spect ra) .  In the p re sen t  pape r  we give additional 
information,  obtained by the use  of the in t ramolecu la r  nuclear  Overhause r  effect  (NOE), in f avor  of the 
s t r u c t u r e s  p roposed  prev ious ly  for  (I) and ffl), we make  a choice between the two var ian t s  of the s t ruc tu re  
(I) and (II), and we es tab l i sh  the r e l a t ive  configurat ions of (I) and (II). The poss ibi l i ty  of the success fu l  
applicat ion of the NOE to the study of the s t ruc tu re  and s t e r e o c h e m i s t r y  of the spirobenzyl isoquinol ine 
alkaloids has  been shown by Bell and Saunders and their  col leagues [3-7]. The NOE f igures  for  (I) and (II) 
a re  given in Table 1. 
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An increase in the integral intensify of the signal from the C4-H by 21% when the signal of the 
protons  of the methoxy group is sa tu ra ted  and the absence  of an i nc r ea se  in the intensi ty of the C i -H 
signal conf i rms  the conclusion that the methoxyl  is located at C 3 [2]. A NOE is obse rved  between the 
protons  at  C 5 and Ca-H, which shows the c o r r e c t n e s s  of the ass ignment  of the s ignals  with 5 = 6.50 ppm in 
(I) and 5=6,53ppm in (II) to C4-H. The absence  of a NOE between the methine proton of r ing C and C10-H 
in (I) (or C13 -H in (II)) is  in ha rmony  with the location of the methylenedioxy group i n  r ing D proposed 
previous ly .  The values of the long- range  spin-spin coupling constants  between C14-H (or Cg-H) and Ci0-H, 
C i i - H  (or C12-H , Ci3-H ) also conf i rm the posit ion of the methylenedioxy group in r ing D (JH,H,o= 0.4 H z ,  
J. , , . , ,  = 0,6 Hz) [8]. 
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TABLE 1. In t r amolecu la r  Nuclear  
Overhause r  Effect  in Corydaine and Corpaine 

Substance ProtuL~ o, 
observed .ppm 

Proton 

ir - 
radiate6 

o, Incmase in 
integral 

ppm intensity,% 

I CI -H 
C4 --H 
C9 --H 
C9 --H 
Cla-H 
(CI --H 
IC1 --H 
1C4 - H  
1C~ --H 
IC9 --H 
IC9 --H 
I, C13--H 

6,01 ICg--H 4,97 
6,50 ]Cs--H 2,93 
4,97 ]CI--H 6,01 
4,97 I N- CH3 2,23 
7,40 Cg-H 4,97 
6,141Co-H I5,o4 
6,14 Ca--OCHB 3,82 
6,53 Ca-OCH3 8,83 
6,53 Cs--H 2,98 
• 5,04 CI--H 6, 14 
5,04 N--CHa 2,80 
7,40 Cg--H 5,04 

26 
24 
15 

24 

21 
25 
15 

*Spectra  taken in CDC13 (internal s tan-  
dard HMDS) on a NA-100D spec t rome te r .  

Assuming the cis a r r a n g e m e n t  of the hydroxyl  and the unshared  pa i r  of the ni trogen atom, the 
spat ia l  s t ruc tu re s  of (I) and (II) can be r ep re sen ted  by fo rmulas  (III) and (IV). In s t ruc tu re  (IV), the N-  
methyl  group is in the axial  posi t ion,  s ince the s t ruc tu re  with the equator ia l  configuration mus t  be  excluded 
f r o m  cons idera t ion  because  of the imposs ib i l i ty  of the fo rmat ion  of a hydrogen bond of the OH ... N type. 
In s t rucu t r e  (IID, the proton at C9 is 1.85 A f r o m  the proton at C1, and in (IV) the dis tance between the 
C14-H and the C~-H is  approx imate ly  3.5 ~ (distances m e a s u r e d  on a model  of the Dreiding type). For  
s t ruc tu re  (III) 

o ~o,H ?--~ 

OR 2 OR~ OR2 OR1 

Ii[ IV 

the exis tence  of a NOE between C1-H and C9-H may  be expected, while for  (IV) it  should be  absent  [3, 7]. 
On sa tura t ing  the signal f r o m  Cg-H, an inc rease  in the in tegral  intensity of the Cl-I-I s ignal  by 26% in (I) and 
by 24% in (H) was observed,  which p e r m i t s  a conclusion in favor  of s t ruc tu re  (HI). The N-methy l  group in 
(III) is equatorial ,  since its axial  a r r a n g e m e n t  is  s t e r i ca l ly  hindered because  of in te r fe rence  on the pa r t  of 
the hydroxy and Ar-CH 2 groups,  as follows f r o m  a considera t ion of Stuart  models .  The absence  of a NOE 
between Cg-H and N-CH 3 conf i rms  the i r  t rans  a r r a n g e m e n t  and, consequently,  the cis  a r r a n g e m e n t  of the 
unshared  pa i r  of the ni trogen a tom at  the OH group. 

The r e su l t s  obtained cor respond  to the published r e su l t s  of the study of the NOE in the sp i robenzy l -  
isoquinoline alkaloids [3-7]. 

Thus, the s t ruc tu re  and re la t ive  configurations of (I) and (II) can be exp re s sed  by fo rmula  (III). 

S U M M A R Y  

The s t r u c t u r e  and re la t ive  configuration of corydaine and corpaine,  spirobenzyl isoquinol ine alkaloids 
isolated p rev ious ly  f r o m  Corydai l is  paczoski i  have been established.  
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