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We have p rev ious ly  [1] descr ibed  the isolat ion f rom the Cent ra l -As ian  plant Ve ra t rum lobel ianum of 
a base  with mp 203-205°C, [a]D+9.98 ° and its identif ication as g e r m e r i n e  C37H59OlIN [2, 3]. However ,  the 
NlVIR spec t rum of g e r m e r i n e  has not been  invest igated [4]. 

In the p r e s e n t  communica t ion  we give the r e su l t s  of a study of the NMR s p e c t r a  of g e r m e r i n e  and of 
its t r iacetyl  (ID and t r ibenzoyl  der iva t ives .  

In o rde r  to isolate  the s ignals  of the f ree  hydroxy groups of g e r m e r i n e ,  we p e r f o r m e d  deuter ium ex-  
change by adding a few drops  of CD3OD to a solution of the substance in CDC1 s. The table gives the fea tures  
of the s p e c t r a  and the ass ignment  of the s ignals  of the methyl  and methine protons .  The identif icat ion of 
the s ignals  of the Ctg, C21, and C27 protons was compl ica ted  by the fact  that  the s ignals  of the methyl  p r o -  
tons of the side chain fell in the s ame  region. The s p e c t r u m  of the acetyl  der iva t ive  of g e r m e r i n e  showed 
the p re sence  in tt of three s inglets  at 6 1.97, 2.00, and 2.04 ppm (three pro ton  units each),  showing that  a 
t r t a ce ty lge rmer ine  had been formed.  F e r m e r i n e  contains only two secondary  hydroxy groups.  

It is known that t e r t i a r y  hydroxyls  at  C a and C20 of a molecule  with a s te ro id  skele ton are  not ace ty-  
la ted under o rd inary  conditions. Since g e r m e r i n e  gives a t r i ace ta te ,  it may  apparent ly  be a s sumed  that in 
addition to two secondary  hydroxy groups the t e r t i a r y  hydroxyl  of the side chain is also acetylated.  This 
is conf i rmed by the fact  that in the spec t r a  of the acetyl  and benzoyl der iva t ives  (II) and 0ID the signal  f rom 

C -- CH:~ (R = Ac and Ph) undergoes  a cons iderable  pa ramagne t i c  shif t  by 0.15- 0.24 ppm as compared  with 
t 

OR 

g e r m e r t n e  (I). At the s ame  t ime,  when (I) was benzoyla ted  a weak diamagnet ic  shif t  of the s ignals  of the 
other  methyls  took place.  

On consider ing the chemical  shif ts  and the s p i n - s p i n  coupling constants of the s ignals  of the H,, H2, 
H 3 and H a protons at  C3, C7, C15 , and CI6 we obtained useful informat ion on the configurat ion of these cen-  
te rs .  A proton at tached to a carbon a tom bear ing  a hydroxy group undergoes a considerable  pa ramagne t i c  
shif t  when the hydroxy group is ace ty la ted  [5]. This fact  enabled us to ass ign  the weak-f ie ld  s ignals  a t4.96 
and 5.29 ppm to H 1 and H 3 re spec t ive ly ;  in the s p e c t r a  of the acetyl  and benzoyl der iva t ives  (II and III), the 
chemical  shifts  of these s ignals  change insignificantly,  and they are found in the weakes t  fields because  of 
the influence of the e s t e r  group of the side chain. 
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The ~ and H 4 signals in the spec t ra  of (II) and (m) are  shifted 
downfield by 0.99 and 0.72 ppm, respect ively ,  in (II) and by 0.97 
and 1.40 ppm, respect ively ,  in (HI). The half-widths, AW of the 
signals of the Hi, H2, H 3 and H 4 protons,  which charac te r ize  the 
sums of the s p i n - s p i n  coupling constants of these protons with 
the neighboring ones show that they have equatorial  positions and 
the substituents at C3, C7, C15 , and Cl~ have the axial orientations 
[5]. The values of AWH 2 are approximately twice as great  as 
&WH 1 and &WH 4. This is due to the fact that there are three p ro -  
tons adjacent to H 2 and only two each adjacent to H 1 and H 4. 

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

The NMR spec t ra  were  obtained on a JNM-4H-100 MHz 
instrument  (deuterochloroform solution). HMDS was used as in- 
ternal standard.  The chemical shifts are  given in the 6 scale.  

The Acetate gI). Germerine  (I) (0.2 g) was acetylated with 
4 ml of acetic anhydride in 6 ml of pyridine at room temperature  
for 72 h. After the appropriate  working up, the react ion product  
was purified by passage through a column filled with si l ica gel 
and was eluted with a mixture of benzene and acetone (10 : 1). The 
f i rs t  five fract ions yielded the tr iacetate (II) with mp 192-194°C 
(ace tone -pe t ro l eum ether,  40-70°C), Rf 0.64 on TLC in si l ica 
gel using sys tem 1 [benzene-ace tone  ( 1  : 1)]. 

The Benzoate (HI). A cooled solution of 0.3 g of germer ine  
(I) in 2 ml of pyridine was treated dropwise with 0.6 ml of benzoyl 
chloride, and the mixture was left at room temperature  for three 
days. After  the el imination of the pyridine in vacuum, the r e s i -  
due was dissolved in water ,  and the solution was made alkaline 
with ammonia and extracted with ether.  The residue after  the 
distillation of the e ther  was dissolved in benzene and chromato-  
graphedon a column of s i l ica gel. The benzene -ace tone  (100 : 25) 
eluate yielded the amorphous tr ibenzoyl derivative of germer ine  
(III) with Rf 0.43 on TLC in sys tem 1, while germer ine  in the 
same sys tem has Rf 0.33. 

S U M M A R Y  

In a comparat ive study of the NMR spec t ra  of germer ine  
and its acetyl and benzoyl derivat ives,  an assignment  has been 
made of the signals of the protons of the methyl groups,  and the 
equatorial  orientat ion of the protons at Cs, C~, C15, and C1~ in it 
has been confirmed. 
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