
hydropet i l ininedione [1]. The ident i ty  of the products was shown by the mel t ing point of mixtures and by a comparison 
of their IR spectra; this shows a structural relationship between pet i l id ine  and pet i l in ine .  In the mass spectrum of 
peti l idine,  as in that of pet i l inine,  the main character is t ic  peaks are those of the ions with mJe  97, 98, 111, 112, 397, 

(M --18) +, 400 (M --15) +, and 418 (M+). 

Consequently, pet i l id ine  differs from pet i l inine only by the configuration of the substituting groups, which was 
established by a study of the NMR spectra of substances (I), (II), and (II) (table).  

The wdues of the signals of the protons of the 19-methyl  group and the two ace ty l  groups in d iace ty lpe t i l id ine  
and d iace ty lpe t i l in ine  are different. This shows a difference in the configurations of the hydr0xy groups in pet i l idine 
and peti t inine.  In d iace ty lpe t i l id ine ,  unlike d iace ty lpe t i l in ine ,  the acetyl  group could be present in the l~-position at 
C~. Then the signal from the 19-methyl  protons should be found at approximate ly  9.1 r as in 313, 68-d iace ty ld ihydro im-  
perial ine.  However, this is not the case. Thus, in d iace ty lpe t i l id ine  the acetyl  group at  C 3 has the B-orientation. This 
is confirmed by the presence in the NMR spectrum of d iace ty lpe t i l id ine  of a singlet of the 19-methyl  group at 9.21 r ,  as 
in the spectram of 813, 6B-diacetyld ihydroimper ia l ine  [2].  In addit ion,  the difference in the chemica l  shifts of the 19- 
methyl  protons in d iace ty lpe t i l id ine  and d iace ty lpe t i l in ine  is 3 Hz. In analogous steroid compounds this difference is 
2.5 Hz. [3]. Consequently, the structural formula and configuration (I) may be put forward for pet i l idine.  

CH~7) 

H~N ~CHs(gt) 

H 0 ~  "' 

The conditions for recording the spectra have been reported previously [1]. 

REFERENCES 

1. R. N. Nuriddinov, B. Babaev, and S. Yu. Yunusov, KhPS [Chemistry of Natural Compounds], 4, no. 4, 1968. 
2. R. N. Nuriddinov, A. I .  Saidkhodzhaev,  M. R. Yagudaev, and S. Yu. Yunusov, KhPS [Chemistry of Natural 

Compounds],, this issue, p. 338. 
3. R. F. Zurcher, Helv. Chim. Aeta,  46, 2054, 1963. 

26 April  1968 Institute for the Chemistry of Plant Substances AS UzSSR 

UDC 547.944/945 

N U C L E A R  M A G N E T I C  R E S O N A N C E  S P E C T R A  OF 5 a H - C  - N O R - D , H O M O S T E R O I D S  

R. N. Nuriddinov, A. I. Saidkhodzhaev,  M. R. Yagudaev, and S. Yu. Yunusov 

Khimiya Prirodnykh Soedinenii ,  Vol. 4, No. 5, pp. 333-334, 1968 

Imper ia l ine  is a representat ive of the 5 a l l -  and ver t ic ine  a representat ive of the 5BH-C-nor-D-homosteroid a lka -  
loids [1]. In ~:his paper we give the values of the signals from the C-19, C-21, and C-27 methyl  protons found in the 
NMR spectra of the 5al l -ser ies .  A comparison of the values of the signals of the 5a l l - se r ies  with the corresponding values 
for the 5/3H-series [2] has in many cases enabled us to establish a re la t ive  d isplacement  of the chemica l  shifts from the 
C-19 methyl  group in the 5t3H-series into the weak f ield (table).  

H R, 

5 aH -series 
i. R = R , = : t t ;  V.  R::::~ OH; tt = a  

II. R~f~ OH; R~H: VI. R~:~ OCOCHa; Rt~OCOGHa 
III. R=~OCOCH~; R,=H; VII. R=q3OH: R,~=i~OH; 
IV. R-O; R~=H; VIII. R-~ OCOCHa; Rt=~ OCOCHa; 

5BH -series 
Ix. R=~ OH; Rt=O; 
X. R=~ OCOCHa; R~=O 

Xl. R =R~-O; 
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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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