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THE STRUCTURES OF SERRATENONE AND SERRATOLINE, TWO ALKALOIDS FROM 

ARISTOTELIA SERRATA 
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Abstract  - Serratenone, a new indo ie  a l k a l o i d  from A. ser ra ta ,  i s  shown t o  have 

s t r u c t u r e  1, and t h e  amended s t r u c t u r e  3 i s  es tab l ished f o r  the indolenine a l k a l o i d  

se r ra to l i ne .  

The A r i s t o t e i i a  spp. have y ie lded  a range o f  novel indo le  i n  p a r t i c u l a r  the New 

Zealand species A. ser ra ta  2*7,1i,i3. An amrphous base, [a];' -45.3' (C 1.0, CHC13) has now been 

i so la ted  from the l a t t e r  i n  0.003% y i e l d ,  and named serratenone. I t s  i . r .  spectrum suggests t ha t  

i t  has an aB unsaturated ketone grouping, whose presence i s  supported by the U.V. spectrum: the 

l a t t e r  a l so  ind ica tes  the presence o f  an indo le  nucleus, and i n  f a c t  i s  p r a c t i c a l l y  i d e n t i c a l  w i t h  

t ha t  of an equimolar mix ture  of  t ryptamine and rnesi ty l  ox ide.  Both n i t rogens i n  serratenone 

1 
appear t o  be secondary, s ince two broad one-proton peaks i n  the H n.m.r.  spectrum disappear on 

add i t i on  o f  deuterium oxide. A s i n g l e t  i n  the same spectrum a t  67.12 ind ica tes  t ha t  a p ro ton i s  

at tached t o  C2 o f  the indo le  r i n g ,  and a p o s i t i v e  E h r l i c h  t e s t  conf i rms tha t  t h i s  p o s i t i o n  i s  

unsubst i tuted: on the o ther  hand C must ca r r y  a methyiene group from the s t rong m/z 130 ion i n  
3 

the m . s . ,  and from the p a i r  of geminal ly coupled protons resonat ing a t  62.65 and 2.93. Each o f  

these i s  f u r t he r  coupled t o  a methine pro ton whose chemical s h i f t  (63.75) ind ica tes  i t  i s  at tached 

t o  a carbon adjacent t o  n i t rogen.  From the s t rong M - 1 5  ion i n  the m . s . ,  the a l i p h a t i c  n i t r ogen  

1 i s  a i s o  at tached t o  a carbon bear ing a methyl group, and since the H n . m . r .  spectrum shows a 

6-proton s i n g l e t  corresponding t o  a gem dimethyl group, the p a r t  s t r u c t u r e  Ar-CH -CH-NH-CMe2 can 
I I 

be deduced. The methine pro ton i n  t h i s  sequence i s  f u r t h e r  coupled t o  another methine proton, 

which i n  t u rn  i s  coupled a l i y l i c a i l y  t o  the on l y  o l e f i n i c  pro ton i n  the spectrum, and a l s o  t o  a 

p a i r  o f  geminal protons. The l a t t e r  a r e  f u r t h e r  coupled t o  another methine pro ton,  which from i t s  

chemical s h i f t  (62.00) and l ack  o f  f u r t he r  coup l ing  i s  assigned a l oca t i on  adjacent t o  the carbonyl 

group. The o i e f i n i c  proton i s  a i s o  coupled a l l y l i c a l l y  t o  a methyl group at tached t o  an o i e f i n i c  

carbon. These data p o i n t  t o  s t ruc tu re  I, which i s  i n  f u l l  accord w i t h  the  mass spectrum of 

serratenone. 

The a l k a l o i d  s e r r a t o l i n e ,  i so la ted  p rev ious l y  from A. ser ra ta ,  proved t o  be a hydroxyindoienine 

9 fo r  which s t r u c t u r e  2 was deduced . A reexamination of  the previous data, together w i t h  f u r t h e r  



m/z 110 

m/z 130 2 - R 
3 Se r ra to l i ne ,  R = H - 

1 Serratenone - 5 A r i s t o t e l i n i n e ,  R = OH 

4 A r i s t o t e l i n e  - - 6 A r i s to te lone  

evidence from ' H  and I 3 c  n.m.r .  spectroscopy, has led  t o  t h i s  s t r u c t u r e  being rev ised t o  1. i n  

p a r t i c u l a r ,  the 13c n.m.r .  spectrum showed the presence o f  a quaternary carbon resonat ing a t  

6189.0, which corresponds t o  C of an indolenine. Another s igna l  a t  683.9 f r o m  a quaternary 2 

carbon suggested tha t  the  hydroxyl  group i s  at tached t o  C ; on the  o the r  hand, a s i n g l e t  
3 

9 I prev ious ly  repor ted a t  67.30 i n  the H n.m.r. spectrum, which was a t t r i b u t e d  t o  a pro ton at tached 

t o  C2, must have been due t o  impur i ty  s ince t h i s  s igna l  cou ld  no t  be observed w i t h  a p u r i f i e d  and 

r e c r y s t a l l i s e d  sample of se r ra to l i ne .  S t ruc ture  1 i s  cons is tent  w i t h  the  previous evidence9 tha t  

s e r r a t o l i n e  cou ld  be reduced w i t h  borohydride t o  an indo l ine ,  which cou ld  then be dehydrated t o  

a r i s t o t e l i n e  ($)', and the reverse t ransformat ion  has now been e f f e c t e d  by ox ida t i on  of  4 w i t h  

benzoyl hydroperoxide, fo l lowed by reduct ion  w i t h  sodium d i t h i ona te :  the product proved i d e n t i c a l  

w i t h  n a t u r a l l y  occu r r i ng  se r ra to l i ne .  Since the absolute stereochemistry o f  a r i s t o t e l i n e  i s  known 

from X-ray c rys ta l lography2,  i t s  c o r r e l a t i o n  w i t h  s e r r a t o l i n e  enables no t  on l y  the  s t r u c t u r e  but 

a l s o  the absolute stereochemistry o f  the  l a t t e r  t o  be deduced f a r  a l l  c h i r a l  cent res  except t ha t  

bear ing the hydroxyl  group ( C 3 )  A m i e c u l a r  model shows tha t  w i t h  the hydroxyl at tached as  i n  

1, H-CII makes equal d ihedra l  angles w i t h  the geminal protons on CI0, whereas w i t h  the reverse 

conf igura t ion  a t  C3, the angles a re  very d i f f e ren t .  The abso lu te  con f i gu ra t i on  as i n  1 i s  

es tab l ished frm the f a c t  t ha t  the  coup l ing  constants o f  the C geminal protons w i t h  H-C 
10 11 are 

each2.9 Hz; the s t ruc tu re  and stereochemistry f o r  the r e s t  o f  the  molecule has been conf i rmed by 

an extended ser ies  o f  p ro ton decoupling experiments. The a l k a l o i d  a r i s t o t e l i n i n e  from 

A. c h i l e n s i s ,  whose s t ruc tu re  I was es tab l ished by X-ray c rys ta l lograph?,  i s  thus 19-hydroxy- 

se r ra to i i ne .  
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Although s e r r a t o l i n e  i s  r e s i s t a n t  t o  rearrangement w i t h  base9, i t  i s  r e a d i l y  transformed i n  f a i r  

y i e l d  an b o i l i n g  w i t h  d i l u t e  su lphu r i c  ac id  i n t o  a c r y s t a l l i n e  $-indoxy1 (c), m.p. 217-218'C. 

[ale +41•‹ (CHC13). whose m.p., i .r. and mass spectra a r e  i n  agreement w i t h  those repor ted f o r  

a r i s to te lone3 ,  another n a t u r a l l y  occur r ing  base from A. c h i l e n s i s .  A d i r e c t  comparison has no t  

been poss ib le  fo r  lack  o f  an au then t i c  sample, but we be l i eve  the two t o  be i d e n t i c a l .  
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Scholarship ( t o  M.A.H.), and t h e  New Zealand Fores t ry  Service f o r  supply of p l a n t  ma te r i a l .  
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