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S P E C I A L I A  

Les a u t e u r s  son t  seuls  r e sponsab le s  des  op in ions  expr im6es  d a n s  ces b rgves  c o m m u n i c a t i o n s . -  F i i r  die K u r z m i t t e i l u n g e n  
i s t  ausschl iess l ich  de r  A n t o r  v e r a n t w o r t l i c h .  - P e r  le b r e v i  c o m u n i c a z i o n i  6 responsab i le  solo l ' au to r e .  - T h e  ed i to r s  
do  n o t  ho ld  t h e m s e l v e s  r e spons ib le  for t h e  op in ions  expressed  in t he  a u t h o r s '  b r ie f  repor t s .  - OTBeTcr~eHnOCrb aa 

~0p0T~He coo6meHHa neceT ~C~mtlt~Te~bH0 anvop. - E1 r e sponsab l e  de los in formes  reducidos,  estA el au to r .  

O n  the Biogenesis of Neoflavanoids: A N e w  Hypothesis 

I t  h a s  b e e n  sugges ted  ~,2 t h a t  t h e  n a t u r a l l y  occur ing  
4 -a ry lcoumar ins ,  such  as  ca lopyl lo l ide  ~ (1) a n d  t h e  dal -  
be rg ins  4, a n d  t h e  da lbe rg ione  5 (2), m a y  be  b i o s y n t h e t i c a l l y  
r e l a t ed ;  t h e  c l a s s -name  N e o f l a v a n o i d  was  co ined  ~. 
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I n  a r ecen t  c o m m u n i c a t i o n  r e p o r t i n g  on  t he  b io syn thes i s  
of calophyl lol ide,  KulqESCH a n d  POLONSKY 6 succ inc t ly  re- 
v iewed t he  h y p o t h e s e s  t h a t  h a v e  been  a d v a n c e d  for t h e  
biogenesis  of t h e  n e o f l a v a n o i d s  as follows : 

'(1) T h e i r  b i o s y n t h e t i c  p a t h w a y  m i g h t  para l le l  t h e  r o u t e  
e s t ab l i shed  for  t h e  f l a v a n o i d  - a n d  i s o f l a v a n o i d - t y p e  
s t ruc tu res .  J u s t  as  t h e  f o r m a t i o n  of t h e  i so f l avano id  
ske le ton  invo lves  a 1, 2-aryl  shif t ,  t h a t  of t h e  n e o f l a v a n o i d  
ske le ton  m i g h t  r equ i re  2 such  shi f t s  7, ( Schem e  a). 

(01~(0)~ 

/ / ( o ) ~ o  .... 

8chgme a 

(2) The  4 - a r y l c o u m a r i n s  m i g h t  arise, as sugges ted  b y  
SESHADRI in 1957 s, b y  a n  a l t e r n a t i v e  l ink ing  of the  
Cg-compound w i t h  t he  pheno l i c  un i t .  (This  is s u p p o r t e d  
b y  l a b o r a t o r y  ana logy9  a n d  b y  t h e  ex i s t ance  of 4-alkyl-  
coumarins~°  whose  f o r m a t i o n  requ i res  a s imi lar  b iosyn-  
t he t i c  r eac t ion  i n v o l v i n g  ace ta te . )  More  recent ly ,  OLLIS 
a n d  his  co-workers  sugges ted  1 t h a t  t h e  Cg-compound in-  
v o l v e d  in  t h e  f o r m a t i o n  of t h e  n e o f l a v a n o i d s  could  be  
c i n n a m y l  p y r o p h o s p h a t e  (4), a n d  t h a t  a lky la t ion ,  b y  th is  
de r iva t ive ,  of a phenol !c  C6-unit  (or i t s  po lyke t ide  equ iva -  
lent)  could lead to  t h e  da lberg iones .  T h e  o x i d a t i o n  of t he  
l a t t e r  would  t h e n  af ford  t h e  4 - a r y l c o u m a r i n s  (Scheme  b). 

KUNESCH a n d  POLANSKY r e p o r t e d  6 t h a t  (+)-[3-~4C] 
p h e n y l a l a n i n e  was i n c o r p o r a t e d  i n to  ca lophyl lo l ide  (1), 
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in  Catophyllum inophyllum, a n d  t h a t  92~o of t h e  labe l  was  
loca t ed  a t  C-4. T h e y  conc lude  t h a t  th i s  r e su l t  is c o m p a t i b l e  
w i t h  S c h e m e  b, b u t  n o t  w i t h  Scheme  a. 

I t  is t h e  pu rpose  of th i s  c o m m u n i c a t i o n  to po in t  o u t  
t h a t  t he re  is a n o t h e r  p laus ib le  b iogenet ic  h y p o t h e s i s  
wh ich  h a s  n o t  ye t  been  cons ide red ;  t he  i n t e r m e d i a t e  (3) 
in  Scheme  a m i g h t  give rise to  neo f l avano ids  b y  t he  
process  w h i c h  we ske t ch  be low (Scheme c). 
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W e  h a v e  chosen to  represent  t he  fo rmat ion  of the  spiro 
in t e rmed ia t e  (5) f rom (3) b y  w a y  of an anionic  process, 
an  in t ramolecu la r  C-aryla t ion  of t he  chMcone by  the  
phenol ic  r ing-A, an  Arl-3 mechan i sm in WlNSTEIN'S 
no ta t ion  n, analogous to the  fo rmat ion  of (7) f rom (6) 1~-. 
However ,  Ar~ par t i c ipa t ion  m a y  equal ly  well  occur  in a 
radical  process ~l and the  in te rmolecu la r  C-aryla t ion of 
chalcones by  phenols  has been repor ted  to  occur under  
acid-oxidizing 13 as well  as alkal ine condi t ions  14 
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Tile ne t  effect  of Scheme c is to genera te  t he  neof lava-  
noid skeleton f rom (3) b y  w a y  of a single 1, 3-aryl migra-  
t ion  of t he  po lyke t ide  der ived  ring-A, r a the r  t h a n  b y  the  
two  1,2-aryl  migra t ions  of the  sh ik imate -prephena te  
der ived r ing-B prev ious ly  considered.  

The  new hypothes is  requires t h a t  [ 3-14C] phenyla lan ine  
should lead to a neof lavanoid  labelled specifically a t  C-4. 
I n  cont ras t  to OLLIS'S hypothesis ,  the  dalbergiones are 

no t  visual ized as precursors  of the  4-arylcoumarins .  An  
a t t r a c t i ve  fea ture  of the  new hypothes is  is t h a t  is preserves  
a close b iosynthe t ic  re la t ionship be tween  the  neo- and  
o ther  f lavanoids.  

Discr imina t ion  be tween  the  biogenet ic  routes  suggested 
by  SESHADRI, by  OLLIS, and t h a t  given here will have  to 
awai t  the  resul ts  of fur ther  exper iments .  

Zusammen/assung. Eine  neue t I ypo the se  f i r  die Bio- 
genese der  Neof lavanoide  wird vorgeschlagen,  i ndem das- 
selbe Chalkon als Zwischenstufe  wie fiir die F t avano ide  
pos tu l ie r t  wird.  N a c h  dieser H y p o t h e s e  soll te  s i c h n a c h  
Verabre ichung  von  [3-14C]-Phenylalanin die Markierung 
an C-4 des Neof lavanoids  befinden,  wie es be im Calophyl-  
lolid ~ ta ts~chl ich der  Fal l  ist. 
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C r o t s p a r i n e ,  a N e w  P r o a p o r p h i n e  A l k a l o i d  f r o m  

Reinves t iga t ion  of the  alkaloids of Croton sparsiflorus 
Morong (N. O. Euphorbiaceae)  has resul ted in the  
isolat ion of a new proaporph ine  base (C17H17NO3), In.p. 
193-195°C, (e)D -- 30° (c, 1.22 CHC13) f rom ex t rac t s  of 
t h e  whole  p lan t  and is n o w  des ignated  as crotsparine.  
Crotspar ine  is d i f ferent  to  sparsif lorine 1, an  amorphous  
base previous ly  isolated f rom the  same p lan t  b u t  a second 
base m.p.  12 5-12 7 °C, C19H~lNO3 isolated wi th  crotspar ine  
p roved  to be ident ical  wi th  pronucifer ine  2-6 ( IR-  and 
mass-spectra) .  
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Crotspar ine  has  been assigned the  s t ruc ture  (i, 
R = R 1 = H). I t  is suscept ible  to aerial  ox ida t ion  and 
forms a crys ta l l ine  hydrochlor ide  m.p.  278 °C (decomp.). 
The  presence  of a secondary  ~ N H  group and a bound  
- O H  group in t he  crotspar ine  molecule  is suggested by  
bands  a t  3490 and 2896 cm -1 respect ive ly  in its I R -  
spec t rum and is conf i rmed by  the  fo rmat ion  of a N ,O-  
d iace ty l  der iva t ive ,  m.p.  185-186°C. The  I R - s p e c t r u m  
of this de r iva t ive  also has absorpt ion  bands  a t  1772, 
1260 (phenolic OAc), 1642 (amide) and a t  1670 cm -1 
(dienone C=O) .  Fur ther ,  I R - b a n d s  in the  spec t rum of 
crotspar ine  a t  1664 and 1624 cm -1 in con junc t ion  w i t h  
an  UV-abso rp t ion  mmxima a t  235 m n  (tog ~, 3.37) are  
ind ica t ive  of a cross-conjugated  d ienone s y s t e m L  The  
mass -spec t rum of crotspar ine  shows a molecu la r  ion peak  

Croton sparsiflorus Moronp.  

(M +) a t  m/e  283 and o ther  p rominen t  peaks are m/e  282, 
254, 211, 165, 118 and 87. Tile N M R - s p e c t r u m  of crots- 
par ine  is in ag reement  wi th  t he  proposed formula  (I, 
R .... R 1 = H).  Singlets a t  3.40 (1 H), a t  6.21 (3 H) z and 
mul t ip le t s  cen t red  a round  2.9 (2 H)  and  3.6 (2 H) x are  
due  to  an a romat i c  proton,  an  OMe group and 4 olefinic 
pro tons  respect ively.  

N - m e t h y l a t i o n  of crotspar ine  wi th  formic acid-form- 
a ldehyde  affords N - m e t h y l  crotspar ine  (I, R 1 = Me, 
R = H) (ClsHIgNOa), m.p.  223-225°C, (C¢)D --1.13 ° (c, 
1.52 CHC13). The  mass spec t rum of this compound  shows 
a molecular  ion peak  a t  m/e  297 and  o ther  s ignif icant  
peaks  a t  m/e  296, 268, 254, 225, 165, 115 and 97. This  
f r agmen ta t ion  pa t t e rn  is t he  same as has  been observed  
for glaziovine 4. The  I R - s p e c t r u m  of t he  N - m e t h y l  der iva-  
t ive  stil l  has  a band  a t  2860 cm -x (bonded OH) b u t  the  
, ~ N t t  band  a t  3490 cm -x, which is p resent  in the  spec t rum 
of erotspar ine  is absent .  The  dienone sys tem is unaf fec ted  
dur ing me thy l a t i on  as the  compound  shows IR-abso rp t ion  
a t  1672 cm -1, an U V - m a x i m u m  at  235 n m  and the  loss of 
28 mass uni ts  in t he  mass spectrum.  

1 S. K. SAHA, Sci. Cult. (India), 2d, 572 (1959). 
2 K. 13EI~NAUER, Helv. chim. Acta 46, 1783 (1963). 
8 K. BZRNAUER, Expcricntia 20, 380 (1964). 

B. GILBZRT, M. E. A. GILBERT, l~I. ~I. DE OLIVEIRA, 0. RIBEIRO, 
]~, WENKERT, B. WICKBERG, V. HOLLSZEIN and H. RAPOPORT, J. 
Am. chem. Soc. 86, 694 (1964). 
L, J. HAYNES, K. L. STUART, D. H. R. BARTON and G. W. KIRBY, 
Proc. chem. Soc. 261,280 (1964) ; L. J.  HAYNES and K. L. STUART, 
J. chem. Soc. 1784, 1789 (1963). 

s M. I ). CAVA, K. NOMURA, R. H. SCHLESSINGER and K. T. BUCK, 
Chemy Ind. 282 (1964). 
D. H. R. BARTON and A. I. SCOTT, J. chem. Soc. 1767 (1958). 


