
It can be seen from the table that in the NMR spectra of the 5al l-  and 58H-C-nor-D-homosteroids, the chemical  
shifts of the 19-methyl protons change regularly in accordance with the nature, position, and configuration of the sub- 
stituents in rings A and B. Consequently, the values of the relative screening and descreening of the signals from the 

Substance! im 

C-19 CH.4C) 

9.32 
9.30 
9.28 
9.10 
9.28 
9.21 
9.07 
9.08 
9.32 
9.30 
9.13 

(I)* 
(ID 
(Ill)* 
(Iv) 
(v). 
(VI) 
(VII) 
(VIII) 
Ox) 
(x) 
(xi) 

Chemical  Shifts of the Methyl Protons, r 

5aH-Seris 
)erialine series 

C~27 CHa c-21 CH3(c) (D) (J) 

9 .00 9.00 (6) 
9.01 9. O0 (7) 
9.01 9.00 (7.5) 
8.99 8.99(6.5) 
9.00 t.00 (6.5) 
9.00 t.00 (6.5) 
8.99 L98(7) 
8.99 ~. 99 (6.5) 
9.01 LOI (6) 
9.01 ;.99 (6) 
9. O0 8.99 (6.5) 

5BH-Series 
verticine series [2] 

c-21 CH:~(C) 

9.01 
8.97 

9.00 
8.98 
8.96 
8. o6 
8.99 
8.99 
9.01 
9.01 

C~19 CHa(C) 

9.20 
9.20 

9.00 
9.19 
9.09 
8.96 
8.99 
9.24 
9.24 
9.07 

C-27 CI% 
(D) (j) 

8.94(8) 
8.92 (7) 

8.93 (6) 
8.93 (7) 
8.9:3 (6) 
8.91 (7) 
8.91 (7) 
8.94 (6) 
8.97 (7) 
8.96 (6) 

*In the NMR spectra of these substances (SctH) (taken in a mixture of chloroform 
and trifluoroacetic acid), the singlet of the C-21 CH 3 is lifted into the weak field from 
the C-27 CH s doublet by 16 and 14 Hz, respectively. 

19-methyl protons can be used to establish the positions and configurations of substituents and the configurations of the A 
and B rings in the C-nor-D-homosteroid alkaloids. The A and B rings in the 5al l -  and 5t3H-C-nor-D-homosteroids and 
the 5a l l -  and 5BH-steroids are similar, but the chemical  shifts of the protons of the 19-methyl  groups are different. 
When the values of the signals given in published tables [ a - a ]  are used, to prove the structure and configuration of the 
steroid molecule,  it is necessary to take into account the nature, the basic skeleton, and the configuration of the com- 
pound being compared. 

The conditions of recording the NlvIR spectra have been given previously [6]. The bases were obtained from im-  
perialine by the methods described by Bolt [7]. 
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We have studied the NMR spectra of O, N-diacetylsolasodine (I), diacetyldihydrokorsevine (I1) [1], O, N-diacetyl -  
peimisine (III) [2], acetylsewkoridine (IV)[3], acetyldesoxoimperialine (V), diacetyldihydroimperialine (VI), ace tyI -  
imperialine (VII), diacetylisodihydroimperiaiine (VIII) [4], diacetylkorseveriline (IX) [5], diacetylpetilidine (X) [6], and 
diacetylpeti l inine (XI) [7] (table). 
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It can be seen from the table that  in the NMR spectra of the acetyl  derivatives of the steroid alcohols the values 

of the signals from the methyl  protons of the ace ty l  groups in the equatorial  and axial  positions are very similar ,  fre-  
quently being found on one line. Our results are not in agreement  with the conclusions of American workers [8] that the 
chemica l  shifts of the methyl  protons of axial  ace ty l  groups must always be found in a stronger field than when they are 
in the equator ia l  position. Thus, for example ,  in diacetyldihydrokorsevine the ace ty!  grouP at C a has the equator ia l  
orientation and the one at C 6 the axia l .  

Chemical  Shifts, r 

Sub- .~  
stance N 

{I) 9 .04]  
9.15 I 

Ii) 9.36 

(V) 9 .28 t  
(VI) 9 .08[  
(VII) 9.32] 
(VII!) 9.21 1 
(IX) 9.11 

.(X) 9.21 { 
~Xl) 9.24 I <a 

. - . ,  I Z7 

9.16 9.141 - -  
8.45 9.32 - -  
8.35 9.21 - -  
9.49 9.22 - -  

- -  9.01 
- -  - -  8.99 
-- -- 9.01 

9.00 
9.21 :-- 

9.23 I 
- - I  9,23 I 

9,00 
9.07 

9.00 
8.99 
9.01 
9.00 
9.21 

9.23 
9.23 

4.70 

4~7 

a~aT ~ 
~v ~8 

,,..,Z 0 ~,-~0 

7.88 
7.76 
7.96 
7.88 

B 

8.05 

8.05 

8.05 

8.04 
8.05 

8.05 l 
8.05 
8.04 
8.04 
8.06 
8.05 
8,05 
8.05 
8.03 

8.02 

:ff 

5.50 
5.35 
5.36 
5.40 
5.40 
5.36 
5.36 
5 4O 

5.42 
5.42 

Note: S - s i ng l e t ,  D - d o u b l e t ,  M--mul t ip le t ,  (a) - -axia l ,  ( e ) -  
equatorial .  

-© 

5.05 

5.11 

4.97 
5.14 

4~7 

In the NMR spectrum of the lat ter ,  the signal from the methyl  groups of the axia l  and equatorial  ace ty l  groups is 
found in the form of a six-proton singlet at  8.05 r. The situation is s imilar  in the NMR spectra of (V), (VI), (VII), (VIII), 
etc. Consequently, it  is diff icult  to use the chemica l  shifts of the methyl  protons of the acetyl  groups to establish the 
structure and configuration of the steroid alcohols. More important  are the signals from the equatorial  and axiaI  protons 
a t tached to the carbon atoms connected to the hydroxy groups. The chemica l  shifts of these protons are displaced strongly 
into the weak field after the hydroxy groups have been ace ty la ted .  The signals  from the equatorial  protons are found at 
4.97 25;14 r and those from the axia l  protons between 5.35 and 5.5 r (see table),  which is confirmed by l i terature  data 
obtained in a study of the NMR spectra of the simplest  ep imer ic  compounds [8]. 

Thus, from the value of the signals from the protons on a carbon atom connected with an ace ty l  group in the NMR 
spectra of steroid alcohols i t  is accura te ly  possible to establish the configuration Of the ace ty l  groups and, therefore, of 
the secondary hydroxy groups. 

O, N-diacetylsolasodine  was obtained from solasodine. The NMR spectra were recorded in deuterochloroform on a 
JNM-4H-100 instrument with hexamethyld is i loxane  as internal  standard. 
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