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II-E repart some radioisotopic studies on flavinantine (I ; The poor incorporation of phenylalanine probably indicates 
R1 = Nc,  R 2  == H) and other morphinandienone alkaloids a limited facility for the conversion of phenylalanine into 
from Cwtonflavens L. Flavinantine could be formed from tyrosine. I t  is known that several plants cannot convert 
reticulire (11; R1 = "I, R2 = H) by first para-para- phenylalanine into tyrosine.6 By a degradation scheme 
intramolecular oxidative coupling to give isosalutaridine similar to that carried out on amurine,? flavinantine 
(I;  R1 == H. R2 = Me)l and then demethylation and re- [activity = 1-01 from the phenylalanine feeding experi- 
methylation, in a manner analogous to the formation of ments was converted into the phenanthrene (V), C,,H,,O,,- 
crotonosine from coclaurine.2 The intermediacy of the &H,O, n1.p. 186-188" [activity = 0.471 and dimethyl- 
methylenedioxy-compound amurine (I ; R1, R2 = CH,) in aminoethanol (trapped as the chloroaurate) . This demon- 
such a scheme is also possible. Orientaline (11; R1 = H, strated that two units of phenylalanine were used to bio- 
R2 = M2) is a further possible precursor, with the subse- synthesise flavinantine. By a similar degradation scheme, 
quent formation of the bis-dienone (111) which would it was shown that for flavinantine, there was no randomisa- 
rearrange to give flavinantine directly. A bis-dienone of tion of the labelled N-methyl group for the (f ) -orientdine 
this type has been suggested as a precursor of the alkaloid and (+ )-reticube feeding experiments [phenanthrene 
acutunii ne.3 activity = 0.01. 

To test these theories, (&)- [N-methyP4C]reticuline (I1 ; 
R1 = Sk, R2 = H) and (&)-[N-nzethyl-l4C]orientaline (TI; 
R1 = H. R2 = Me) were ~ynthesised,~ and fed by the wick- 

esperiincnts. The presence of sinoacutine (IV; R = Me) JIeO &:e ~~ OH (11) 

feeding technique to C. flavens. (&)- [W4C jPhenylzlanine 
was alsci fed in order to demonstrate, by degradation, that 
as with norphine biosynthesis, two units of this amino-acid 
were i r t  l i ~ e d . ~  The Table summarises the results of these 

and noisinoacutine (IV; R = H) was a fortunate coinci- 
dence, ;s  these alkaloids served as comparative indices of 
the bios vnthesis of the more usual morphinandienone types. 

From these results it is clear that the biosynthetic 

scheme but the involving plant can utilise the use orientaline of reticuline by was some the minor favoured pathway. one, ~~ h ; z g - - :  ;i3- 
OR2 
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o t  -.:co, poration of precursovs into C. flavens alkaloids 

( -J-) -Phenylalanine linea line& 
A1 kaloi d 
Flavinar t i n e  0*0012 0.0013 0.012 0.103 

Norsinoz cwtiiie 0.003 0.005 0.00 0.00 

(j-)-Orienta- ( j-)-Reticu- .-N R \ 

JIeO / 

OH 

I 1  NMe 
Me0 Expt. I a  I I b  JIeO i I  

Sinoacut ine 0.001 0.001 0.0002 0-0024 0 (111) 0 ( I Y )  F-1 

a 1ieal)ed after 2 weeks; b reaped after 3 weeks. 
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