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0-Acety1-Y-methylsolasodine A (111) and B (IV), O-Acetyl-N- 

formylsolasodine A (V) and B (VI) are prepared. 111 and 

IV are interconvertible under acidic condition or at high 

temperature. Procedure of recrystallization of the mixture 

of 111 and IV precipitates 111 alone. V are reduced to 

N-methylsolasodine B (XI), while VI are reduced to a mixture 

of N-methylsolasodine A (X) and B (XI). These isomers are 

described as a result of nitrogen inversion. 

The nitrogen atom of solasodine, a common Solanum steroidal alkaloid, 

is in a sterically crowded envirnoment and this gives rise to differences 

in reactivity between N-chlorosuccinimide and N-bromosuccinimide with 

solasodine (I). 1) 

In this communication we like to report on a kind of nitrogen inversion 



observed in solasodine N-methyl and N-formyl derivatives (111-VI) and reason- 

ably explained as a result of the steric requirements around the nitrogen. 

Upon treatment with silver oxide and methyliodide in dimethylformamide, 

0-acetylsolasodine (11) produces a chromatographically homogeneous mixture 

of 0-acetyl-N-methylsolasodine A (111) and B (IV) in 90% yield. 111 and IV 

are differentiated by NMR spectrometry [111 (in C5D5N): 2.48 ppm, 3H, s, 

N-CH ; 2.07, 3H, s, OCOCH ; 1.19, 3H, d, 5.7 Hz, CZ5-C_H3; 1.01, 3H, s, C -CH ; 
-3 -3 10 -3 

0.84, 3H, s, 2.07, s, 0COCH3; 1.15, 3H, d, J=7 Hz, C -CH ; 1.01 3H, s, - 25 -3 

CIO-CH3; 0.99, 3H, d, 3.7 Hz, C -CH ; 0.88, s, C -CH 1. After recrystal- 
20 -3 13 -3 

lization of the mixture of 111 and IV from MeOH, EtOH, Me2C0, AcOEt 

or C6H6, every crop of crystalline material is identified to 0-acetyl-N- 

methylsolasodine A (III), while the gummy residue of the mother solution 

contains 0-acetyl-N-methylsolasodine B (IV) mainly. I11 returns to the mix- 

ture of 111 and IV on refluxing in xylene, standing on in a CDC13 solution 

leaving in CDC13-CD3COOD, melting (at 170-180") or heating at 130-170" in 

dimethylsulfoxide. 

On the other hand, solasodine is known to give two kinds of the N-formyl 

derivatives, which have been assigned as cis and trans isomers in regard to 

the N--C bond of the N-formyl moiety.2) Upon treatment with acetic-formic 

anhydride in chloroform at room temperature, 0-acetylsolasodine (11) yields 

0-acetyl-N-formylsolasodine A (V), mp 200-2Q1°, C30H4504N, NMR (CDC13) ppm: 

8.42 (9H, s, N-CHO), - 5.36 (IH, d, J=5 Hz, C6-H), 4.6 (IH, m, C3-H), 4.3 

(lH, m, C16-H), 4.22 (lH, q, J1=12 Hz, J2=3, C -H), 2.20 (IH, q, J =12, 26 1 

J -8, C -H), 2.00 (3H, s, 0COCH3), 1.14 (3N, d, 5x7 Hz, CZ5-C_H3), 1.00 (3H, 2 26 

s, ClO-Cii3), 0.89 (3H, d, J=7 Hz, C20-Ct(3), 0.79 (3H, s, C -CH3) and O-acetyl- 13 
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N-formylsolasodine B (VI), mp 194-197'. C30H4504N, NMR (CDC13) ppm: 8.62 (lH, 

s, N-CHO), 5.37 (lH, d, J=5 Hz, C -H), 4.6 (IH, m, C3-H), 4.26 (IH, m, C16-H), - 6 

3.88 (IH, q, J1=12, J2=3, C -H), 3.10 (IH, q, J =12, J -8, C -H), 2.00 (3H, 26 1 2- 26 

s, OCOCH,), - 1.11 (3H, d, J=7, C25-Cfi3), 1.02 (3H, s, ClO-CH3), 0.91 (3H, d, 

J=7, CZO-Cfi3), 0.82 (3H, s, C13-CH3) Under direct contact with acetic-formic 

anhydride, 0-acetylsolasodlne (11) gives, along with V, 3-0-acetyl-16-0,N- 

diformylpseudosolasodine (VII), mp 174-176', C31H4505N, NMR (CDC13) ppm: 8.73 

(IH, s, N-CHO), 7.85 (lH, s, 0-CHO), 5.35 (IH, unresolved d, J=5 Hz, C -H), - - 6 

4.95 (IH, unresolved, CZ3-H), 4.6 (IH, m, C3-H), 2.01 (3H, s, 0C0CH3), 1.96 - 
(3H, d ,  J=7 Hz, CZ5-CH3), 1.03 (3H, s, C10-CH3), 0.93 (3H, d, J=7 Hz, C -CH ) ,  20 -3 

0.90 (3H, s, C13-CH3), instead of VI. This result is similar to that of 

acetylation. 0-Acetylsolasodlne (11) affords 0,N-dlacetyl derivative (VIII) 

and 3,16-0,N-triaeetylpseudosolasodine (IX) under usual acetylation. Because 

formamlde A (V) and B (VI) return to 0-acetylsolasodine upon lrradlatlon with 

a high pressure mercury lamp in isopropanol, V and VI are concluded as isomers due 

to the formyl moiety. V and VI are not interconvertible even under the same 

condition of the formylation, neither does formamide B (VI) go to formenamide 

(VII). When V and VI are treated with LiA1H4 in tetrahydrofuran at room 

temperature for 2 weeks, V gives N-methylsolasodine B (XI), while VI gives 

N-methylsolasodine A (X) and B (XI). On the other hand, under the same treat- 

ment I11 gives a mixture of X and XI, while the gummy preparation of IV gives 

XI with traces of 111. 

These results are summarized as depicted in the scheme. For this kind 

of the isomerism three possibilities are supposed: 1) Ring inversion3), 2) 



1. Ag20-CH31 i n  DMF a t  R.T. 

2 .  AcOCHO i n  CHC13 a t  R.T. 

3. ACOCHO a t  R.T. i x  t-l 
4. Ac20 i n  C5H5N a t  R.T. 

5. r e c r y s t .  from MeOH, EtOH, Me7C0, AcOEt o r  C6H6 - - - 
6 .  i n  CDC1, f o r  2 days, i n  CDC14-CD&OOD f o r  few min., 

" " - 
re f lux ing  i nxy l ene ,  melt ing a t  170-18O0, or  hea t ing  
a t  130-170' i n  DMSO 

7. L i A 1 H 4  i n  THF a t  R.T. f o r  2 weeks 

I : R1=R2=H 

11 : Rl=Ac; R2=H 

II1,IV: Rl=Ac; b=Me 

I : Rl=Ac; Rz=CHO 

V I I I  : Rl=Rz=Ac 

X , X I  : R l = H ;  Rz=CHO 

VII : R=CHO 

IX : R=Ac 
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5) Rotatory isomerism of  C-N bond4), 3)  Nitrogen invers ion  . The f i r s t  poss i -  

b i l i t y  is  r e j e c t e d  because t h e  same v i c i n a l  coupling cons tan ts  (3  and 8 Hz) 

a r e  observed between CZ6-2H and CZ5-H i n  t h e  NMR s p e c t r a  o f  V and VI. The 

second p o s s i b i l i t y  is, a l s o ,  cance l led  because formate A (V) is  reduced t o  

N-methylsolasodine B (XI), s e l e c t i v e l y  and t h i s  p o s s i b i l i t y  is  n o t  expected 

i n  N-methylderivatives (111, IV, X ,  XI). An e f f o r t  t o  ass ign  t h e s e  compounds 

t o  a x i a l  and e q u a t o r i a l  d e r i v a t i v e s  each another  is being made, bu t  t h i s  i s o -  

merism is concluded t o  be due t o  n i t r o g e n  invers ion .  The energy b a r r i e r  

between I11 and IV o r  V and VI is t o o  high f o r  p i p e r i d i n e  N-derivat ives.  5) 

An examination of  molecular  models suggests  t h a t  t h e  16(22)-oxide r i n g  of  

t h e s e  d e r i v a t i v e s  is somewhat f l e x i b l e  and c e r t a i n  conformation of  t h e  oxide 

r i n g  seems t o  r e s u l t  t o  decrease t h e  s t e r i c  bu lk iness  around t h e  n i t r o g e n  i n  

N-methyl ( e q u a t o r i a l  and a x i a l )  o r  N-formyl ( e q u a t o r i a l  and a x i a l )  so lasod ine  

d e r i v a t i v e s .  
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