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It has been shown previously  [1, 2] that the Hofmann degradat ions of the alkaloids ungerine (Ia) and 
hippeast r ine  (Ib) take place differently in the f i r s t  stage,  as a resu l t  of which 1-des-N-methylunger ine  (II) 
and des -N-methylh ippeas t r ine  (III) a re  formed according to the two possible c leavages of a C - N  bond in 
r ing D. 
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It  appeared of in te res t  to study the s t ruc tu re  of products  (ID and (IID by the methods of NMR, mass ,  
and IR spec t roscopy  (Figs. 1 and 2). 

The integrat ion of the a r eas  of the signals in the NMR spec t rum of 1-des-N-methylunger ine  (I1) (Fig. 
la) shows that the substance contains 17 protons.  In the a romat ic  par t  of the spec t rum the signals of five 
protons appear  c lea r ly  at r 2.42 ppm (singlet, 2H), 2.66 ppm (singlet, 1H), and 2.83 ppm (singlet, 2H). The 
two a romat ic  protons H 4 and H 5 of ring C a re  equivalent and the re fo re  give a singlet  at 2.42 ppm, and the 
th i rd  (Hnc) is superposed on the signal of the Hll proton of r ing A. As in ungerine [3], the protons of the 
methylenedioxy group of (I1) a re  equivalent and a re  observed  in the form of a two-proton singlet at 3.96 
ppm, and the signals of the protons of the N(CH3) 2 group are  found in the form of a singlet  at 7.75 ppm (6H). 
The signals of the methylene protons of the N - C H 2 - C H 2 - A r  group a re  observed  in the form of two mul-  
t iplets  in the regions of 7.25 ppm (N-CH2) and 7.55 ppm ( - C H 2 - A r ) .  

In the NMR spec t rum of 1 -des -N-methy lh ippeas t r ine  (IH) (see Fig. lb) ,  unlike that of compound (ID, 
the re  a re  only the signals of the two a romat ic  protons H 8 and H n of r ing A in the a romat ic  region - s in-  
glets at 2.54 and 2.99 ppm (1H each), the total  intensity of all the signals of (II1) amounting to 19 H. F u r -  
t h e r m o r e ,  in the spec t rum of compound (IlI) the c lear ly  appearing signals of four olefinic protons [quar-  
te ts  at Ti 5.25 ppm, j~zs= 13 Hz, j g e m =  2.0 Hz, and r 2=4.94 ppm, j~rans= 14 Hz, j g e m =  2.0 Hz, re la t ing 
to the t e rmina l  methylene group = CH2; broad signals at 4.29 ppm (1H) and 3.67 ppm (lI-I) due to the H 3 and 
H 4 protons] completely confirm the co r r ec tnes s  of the proposed s t ruc tu re  (Ill). What is unusual in the 
spec t rum of (IIl) (See Fig. lb) is the fact that the cis and t r ans  s p i n - s p i n  coupling constants of the - C H =  
CH 2 protons differ  only slightly.  In the NMR spec t rum of (Ill), in addition to those mentioned, signals of 

*The original  nomenclature  is u s e d -  t r ans l a to r .  
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Fig. 1. NMR spec t r a  of 1 - d e s - N - m e t h y l -  
ungerine {a) and of 1 - d e s - N - m e t h y l h i p p e a -  
s t r ine  (b). 

OCH20 a re  obse rved  at 4.00 ppm (s, 2H), of N(CH3) 2 at 
7.67 ppm (s, 6H), of H 5 and Hsa in the 6.20-6.60 ppm 
range (m, 2H), and of Hllb, Hll c, and OH at 7.60 ppm 
(m, 3H). 

The fea tu res  of the NMR spec t rum of 1 - d e s - N -  
methylh ippeas t r ine  also agree  with i ts  molecu la r  weight 
(329), de te rmined  m a s s  spec t rome t r i ca l l y .  In the m a s s  
s p e c t r u m  of {III) the re  is an intense peak of an ion with 
m / e  311 cor responding  to the f r agmen t  M - t t 2 0 .  

Additional informat ion on the s t ruc tu re  of c o m -  
pounds (II) and (III) can be obtained by an analys is  of 
t he i r  IR spec t r a  (Fig. 2a and b). On compar ing  the IR 
spec t r a  of  (II) and (III) it can be seen  that  they differ  
fundamental ly.  The IR spec t rum of (III) (see Fig. 2b), 
unlike that  of (II), shows a wel l -def ined broad band with a 
m a x i m u m  at 3230 cm -1 due to the s t re tch ing  v ibra t ions  
of OH groups involved in i n t e rmolecu la r  hydrogen bonds. 
The IR spec t r a  of (iI) and (III) also differ  apprec iably  
in the region of the s t re tch ing  v ibra t ions  of the C = O of 
the lactone r ing B (1730-1685 cm-1), in that of the ske l -  
etal  v ibra t ions  of the a r o m a t i c  r ing (1620-1500 cm-l ) ,  
and in the "f ingerpr in t"  region (1300-700 cm-1). Thus, 
it follows f rom the spec t r a l  c h a r a c t e r i s t i c s  given that  
the Hofmann degradat ion of alkaloids of the ungerine 
type takes  place  in two di rec t ions  in the f i r s t  stage:  both 
with the a romat i za t ion  of r ing C (I1) and without it (Ill). 
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Fig.  2. Ill spec t r a  of l - d e s - N - m e t h y l u n g e r i n e  
(a) and of l - d e s - N - m e t h y l h i p p e a s t r i n e  (b). 

E X P E R I M E N T A L  

The NMR spec t r a  (deuterochloroform} were  ob-  
tained on a JNM-4H-100 ins t rument  with a working 
f requency of 100 MHz using HMDS as in ternal  s tandard.  
The chemica l  shif ts  a re  given in the T sca le .  The m a s s  
s p e c t r u m  of {III) was t akenonanMKh-1303  ins t rument  
fi t ted with a s y s t e m  for  the d i rec t  introduction of the 
substance  into the ion source .  The IR spec t r a  (tablets 
with KBr} were  r eco rded  on a UR-10 ins t rument .  

S U M M A R Y  

The re su l t s  of a compara t ive  study of the NMR, 
m a s s ,  and IR spec t r a  have shown that  the s t r u c t u r e s  
p roposed  previous ly  for  1 -des -N-me thy lunge r ine  and 
1 -des -N-me thy lh ippeas t r i ne  a r e  c o r r e c t .  
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