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A S t u d y  o n  t h e  M e t a b o l i s m  of  S o m e  D i e n o i c  C o m p o u n d s  

Cer ta in  analogic  aspec ts  be t w een  t h e  b iogene t ic  cycliza- 
t ion  of po lyke ton ic  cha ins  to  pheno l s  ~ and  t h e  chemica l  
syn thes i s  of pheno l s  f rom dienoic  acids 2 ha s  led us to  
s t u d y  t he  m e t a b o l i s m  of t he  l a t t e r  in  cu l tu res  of Penicil- 
/ium urticae, a k n o w n  source of phenol ic  c o m p o u n d s  a. 

I n  p a r t i c u l a r  we t r i ed  to  a sce r t a in  if 6 -methylsa l icy l ic  
acid (an usua l  m e t a b o l i t e  of t he  above  micro-organ ism)  
could be  fo rmed  f rom m e t h y l  6 - ca r boxy - 3 - m e t hy lhexa -  
2, 5-d ienoate  4-6 as in  chemica l  syn thes i s~ :  

OH 
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C H 3 ~ H ~  1. CHs ~ ' ' ' ~ "  

I n  our  e x p e r i m e n t s  v(e a d d e d  a s ter i l ized 0.5% aqueous  
so lu t ion  of m e t h y l  6 -ca rboxy-3 -me thy lhexa -2 ,  5-dienoate  
to  s ter i l ized por t ions  of modi f ied  Czapeck ' s  n u t r i e n t  
m e d i u m  7 c o n t a i n i n g  a n  i n o c u l u m  of P. urticae Bainier ,  
CBS NIRRL 909. T he  cu l tures  were k e p t  for  10 days  
a t  20 ~ 

Myce l ium deve loped  n o r m a l l y  if t he  a m o u n t  of a d d e d  
m o n o e s t e r  was  less t h a n  0.2 g/100 g of Czapeck ' s  med ium.  
W h e n  no m e t h y l  c a r h o x y h e x a d i e n o a t e  h a d  been  added,  
e x h a u s t i v e  e x t r a c t i o n  w i t h  e thy l  e the r  of t he  c lear  solu- 
t ion  f i l tered f rom t h e  f e r m e n t a t i o n  m a s h  gave  0.1 g of 
organic  acids. T h i n  layer  c h r o m a t o g r a p h y  of th i s  m i x t u r e  
showed  t he  presence  of gent is ic  acid. 

No s igni f ican t  r a d i o a c t i v i t y  was found  in gent is ic  acid 
or in  6 - m e t h y l  salicylic acid w h e n  t he  f e r m e n t a t i o n  was 
r u n  in t he  presence  of c a r b o x y m e t h y l - h e x a d i e n o i c  es ter  
~4C label led  in 5 and  6 posi t ions .  3 -me thy lg lu t a r i c  acid was 
fo rmed  ins tead ,  t he  f o r m a t i o n  of acids f rom n o r m a l  
m e t a b o l i s m  be ing  inh ib i t ed .  As few as 0.26 g of mono-  
es ter  added  to  160 ml  of Czapeck~s n u t r i e n t  m e d i u m  
sufficed to  p r e v e n t  a l m o s t  comple t e ly  t h e  f o r m a t i o n  of 
n o r m a l  me tabo l i c  c o m p o u n d s  a n d  gave  0.07 g of 3 -methy l -  
g lu ta r ic  acid. The  or ig ina l  m o n o e s t e r  was  recovered  un-  
changed  or in  t he  fo rm of t h e  free acid, p a r t i a l l y  t r a n s -  
fo rmed  in to  i ts  3,5 a n d  2,4 i somers  (0.18 g). A la rger  
a m o u n t  of m o n o e s t e r  p r e v e n t e d  t he  g r o w t h  of t he  
myce l ium.  

3 -me thy lg lu t a r i c  acid is l ikely to o r ig ina te  b y  h y d r a t i o n  
a n d  ox ida t i on  of one double  bond ,  fol lowed b y  sp l i t t i ng  
off of acet ic  acid a n d  h y d r o g e n a t i o n  of t he  o the r  double  
b o n d  : 
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This  b e h a v i o u r  was no t  obse rved  in  t h e  case of s t r a i g h t  
cha in  c o m p o u n d s  such  as m e t h y l  6 - ca rboxyhexa -2 ,5 -  
d ienoate ,  wh ich  u n d e r w e n t  comple te  degrada t ion .  Ap-  
p a r e n t l y  t he  c o m p o u n d  is h y d r o x y l a t e d ,  oxidized a n d  
degraded ,  and  i ts  f r a g m e n t s  (acetic acid) are  used for 
n o r m a l  me tabo l i sm.  

Con juga ted  acids (sorbic acid, 3 -me thy l -3 ,5 -hep t a -  
d iendioic  acid, etc.) i n h i b i t e d  t h e  f e r m e n t a t i o n  and  were 
recovered  unchanged .  O t h e r  s t r a i g h t  or b r a n c h e d  cha in  
acids could n o t  be  s tud ied  because,  even  in smal l  a m o u n t s ,  
t h e y  p r e v e n t e d  t h e  g r o w t h  of t he  myce l ium.  

S imi la r  e x p e r i m e n t s  were r u n  on Aspergillus niger, b u t  
in no case was t he  f o r m a t i o n  of phenol ic  acids obse rved ;  
3 -me thy lg lu t a r i c  acid was a lways  o b t a i n e d  in a n  a m o u n t  
50% lower t h a n  in P. urticae tests .  M e t h y l  6-carboxy-3-  
me thy lhexa -2 ,  5-dienoate  a n d  t h e  acids f rom i ts  saponif i -  
ca t ion  (3 -methy lhep ta -3 ,  5-dien-1, 7-dioic acid;  3 -methyl -  
2, 5-dien-1, 7-dioic acid, a n d  3 -me thy lhep ta -2 ,  4-dien-1, 7- 
dioic acid) were recovered  in v e r y  smal l  amoun t s .  Th i s  
m e a n s  t h a t  A. niger is capab le  of b r e a k i n g  t h e  molecule  
of t he  above  c o m p o u n d s  us ing  t h e  f r a g m e n t s  for i ts  
n o r m a l  me tabo l i sm.  

W e  can  conc lude  t h a t  t he  m e t a b o l i s m  of 2, 5-dienoic 
acids seems to follow a p a t h  e i the r  lead ing  to  t he  ox ida t ive  
d e g r a d a t i o n  or to  t h e  f o r m a t i o n  of s t ab le  p r o d u c t s  (gener- 
a l ly  c o n t a i n i n g  c o n j u g a t e d  doub le  bonds)  wh ich  i nh ib i t  
t he  f e r m e n t a t i o n .  I n  t he  case Of 6 -ca rboxy-3-methy l -2 ,  5- 
hexad ieno ic  acid t he  h y d r o g e n a t i o n  of t h e  double  b o n d  
bea r ing  t he  m e t h y l  group seems to  ut i l ize t he  h y d r o g e n  
fu rn i shed  b y  t h e  d e h y d r o g e n a t i o n  of t he  h y d r a t i o n  pro- 
d u c t  of t he  o the r  double  b o n d  9. 

Riassunto. Acidi  d ienoic i  m a r c a t i  con 14C fac i lmen te  
a roma t i zzab i l i  a fenoli  pe r  v ia  chimica,  sono s t a t i  som- 
m i n i s t r a t i  a muffe  p r o d u t t r i c i  di  fenoli.  Anzich6  l ' a r o m a /  
t izzaz ione  6 s t a t a  o s se rva ta  u n a  degradaz ione ,  che nel  
caso del l ' ac ido 3 -me t i l ep t a -2 ,5 -d i en - l , 7 -d io i co  conduce  
a l l ' ac ido 2-met i lg lu tar ico .  
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