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Comparison of 6-FSA Properties 

Isolated Authentic 

m.p. 
FeClz Test 
* Rf (Uvl. Color) 

Diazo Spray 
2,4-dnp m.p: 
* Rf 2, 4-dnp 

134 ° 
red 
(a) 0,60 (yel) 
(b) 0.82 (bl) 
Light brown 
265 ° 
0-75 

134-137 ° (134 ° mixed) 
red 
(a) 0.60 (yel) 
(b) 0-82 (bl) 
Light  brown 
272 ° (265 ° mixed) 
0-75 

BuOH-0-5 N NH4OH-EtOH 70[20/10 

Thus ,  we env i s ion  t h a t  a r o m a t i z a t i o n  t a k e s  p lace  f i r s t  
e i t h e r  f rom glucose or  f r o m  a c t i v a t e d  a c e t a t e  to  give 
6 - m e t h y l s a l i c y l i c  ac id  (I), w h i c h  in t u r n  b y  a t w o  s t ep  
o x i d a t i o n  a t  t h e  m e t h y l  g r o u p  b e c o m e s  6 - fo rmylsa l i cy l i c  
ac id  (II) .  T h e  f i nd ing  of 3 - h y d r o x y p h t h a l i c  ac id  (VII )  in  
f i l t r a t e s  a n d  in  r e p l a c e m e n t  m e d i a  is t a k e n  s i m p l y  as a 
r e s u l t  of f u r t h e r  o x i d a t i o n  of (II)  a t  t h e  f o r m y l  g roup ,  
w h i c h  y ie lds  a n  a d d i t i o n a l  c a rboxy l .  T h e  h y p o t h e t i c a l  
5 - h y d r o x y - 6 - f o r m y l s a l i c y l i c  ac id  ( I I I )  is p o s t u l a t e d  to  
ar ise  b y  n u c l e a r  h y d r o x y l a t i o n  13 of (II) .  A l t h o u g h  t h i s  
i n t e r m e d i a t e  h a s  y e t  to  be  d e t e c t e d ,  i t s  s t r u c t u r e  is n o t  
un l ike  t h e  'o rse l l in ie  u n i t s '  f o u n d  in t he  l i chen  deps ides  14. 
D e c a r b o x y l a t i o n  of ( I I I )  a f fo rds  g e n t i s a l d c h y d e  ( V I I I )  
d i rec t ly ,  w h e r e a s  o x i d a t i v e  d e c a r b o x y l a t i o n  w o u l d  g ive  
r ise to  gen t i s ic  ac id  (IV). T h e  m e c h a n i s m  of t h e  con-  
ve r s i on  of ( I I )  to  t h e  gen t i s ic  series b y  w a y  of ( I I I )  is 
s u b j e c t  to  e x p e r i m e n t a l  e x a m i n a t i o n  w i t h  i so top ic  
c a r b o n ,  s ince  in  e a c h  of t h e  fo rego ing  p a t h w a y s  a differ-  
e n t  c a r b o x y l  c an  be  lost .  

I t  is n o t  ye t  c lea r  w h e t h e r  g e n t i s a l d e h y d e  or  gen t i s ic  
ac id  is c loser  to  t h e  open  c h a i n  ' p r e - p a t u l i n '  (V or  Va) .  
F r o m  the  r e p l a c e m e n t  e x p e r i m e n t s  i t  wou ld  a p p e a r  t h a t  
gen t i s ic  acid is more  d i r ec t l y  r e l a t e d  to  p a t u l i n  (VI) 
t h a n  is t h e  a l d e h y d e ,  as m i g h t  well  b e  e x p e c t e d  f rom t h e  
fac t  t h a t  t h e  ac id  a n d  p a t u l i n  h a v e  t h e  s a m e  e m p i r i c a l  
f o rmu la .  Ce r t a in ly ,  howeve r ,  BIRKENSHAW'S a t t r a c t i v e  
h y p o t h e s i s  s or some  v a r i a t i o n  t h e r e o f  seems  a t  t h i s  
p o i n t  to  h a v e  p romi se  of e x p l a i n i n g  t h e  a c t u a l  m e c h a n i s m  
of t h i s  i n t e r c o n v e r s i o n .  

T h e  ef fec ts  of t r a c e  m e t a l s  in  a l t e r i n g  t h e  r a t i o s  of 
m e t a b o l i c  p r o d u c t s  a re  p r o b a b l y  e x e r t e d  a t  t h e  fol low- 
ing  p o i n t s :  e i t h e r  t h e  tw o  s t ep  o x i d a t i o n  of (I) to  (II) ,  
b l o c k i n g  of w h i c h  can  r e s u l t  in  t h e  a c c u m u l a t i o n  of 6- 
m e t h y l s a l i c y l a t e  in  t h e  m e d i u m ,  or  a t  t h e  o x i d a t i v e  vs 
s t r a i g h t  d e c a r b o x y l a t i o n  of ( I I I ) ,  w h i c h  r e s u l t s  in  t h e  
p r i m a r y  a c c u m u l a t i o n  of e i t h e r  g e n t i s a l d e h y d e  or  of 
gen t i s i c  acid.  T h e  a c c u m u l a t i o n  of t he  l a s t  m e n t i o n e d  
m e t a b o l i t e s  u n d e r  low i ron  c o n c e n t r a t i o n  m a y  be  
r e l a t e d  t o  t h e  f i nd ing  t h a t  t h e  a n a l o g o u s  h o m o g e n t i s i c  
ac id  ox idase  of a n i m a l  t i s sues  ~5 is a n  i ron  r e q u i r i n g  
e n z y m e .  R e d t i c t i o n  of g e n t i s a l d e h y d e  b y  g lyco ly t i c  
f r a g m e n t s  or  e n z y m a t i c  d i s m u t a t i o n  of t h i s  c o m p o u n d  
wil l  p r o d u c e  gen t i sy l  a lcohol  ( IX) ,  w h i c h  was  o r ig ina l l y  
f o u n d  as a m e t a b o l i t e  in  P .  p a t u l u m  aS. 

T h e  second  g r o u p  of c o m p o u n d s ,  p y r o g a l l o l  ( X I I I ) ,  
p - h y d r o x y b e n z o i c  ac id  ( X I I ) ,  a n d  a n t h r a n i l i c  ac id  are  
m o r e  c lose ly  a l l ied  to  t h e  wel l  c h a r a c t e r i z e d  c o m p o n e n t s  
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of t h e  a r o m a t i c  a m i n o  acid p a t h w a y  f rom sh ik imic  acid 17. 
Accord ing ly ,  we h y p o t h e s i z e  t h a t  py roga l lo l  m a y  arise 
f rom s h i k i m a t e  v ia  gal l ic  ac id  (XI) .  The  l a t t e r  c a n  be 
conce ived  of c o m i n g  e i t h e r  b y  some d i r ec t  a r o m a t i z a t i o n  
of sh ik imic  acid,  or  more  l ike ly  f rom o x i d a t i o n  of 
p - h y d r o x y b e n z o a t e .  I ndeed ,  p r e l i m i n a r y  e v i d e n c e  b y  
p a p e r  c h r o m a t o g r a p h i c  a n d  color  t e s t s  i n d i c a t e d  t h a t  
ga l l a t e  a n d  s h i k i m a t e  c an  be  f o u n d  in t h e  b r o t h  of s t r a in  
2159A, a n d  t h e  c o n v e r s i o n  of sh ik imic  ac id  to  p - h y d r o x y -  
b e n z o a t e  in  r e p l a c e m e n t s  ha s  a l r e a d y  b e e n  m e n t i o n e d .  

I n  t h i s  connec t i on ,  i t  m u s t  be  p o i n t e d  o u t  t h a t  
BIRCH et al. 18, w o r k i n g  w i t h  t h e  r e l a t e d  _P. g r i s e o / u l v u m ,  
conc lude  t h a t  6 -me thy l sa l i cy l i c  ac id  ar ises  f rom the  
d i r e c t  ' h e a d  to  t a i l '  c o n d e n s a t i o n  of a ce t a t e .  Th i s  is t o  
a m e a s u r e  b o r n e  o u t  b y  ou r  e x p e r i m e n t s  w i t h  a c e t a t e  in 
r e p l a c e m e n t  med ia .  H o w e v e r  t h e  a c e t a t e  h y p o t h e s i s  
c a n n o t  be  d i r e c t l y  i n v o k e d  to  e x p l a i n  py roga l lo l  fo rma-  
t i on  s ince  c o n d e n s a t i o n  fol lowed b y  cyc l i za t i on  of C 2 
u n i t s  r e su l t s  in  m e t a  o r i e n t a t e d  p o l y p h e n o l i c  c o m p o u n d s .  
N o r  does  t he  c o n v e r s i o n  to  py roga l lo l  f r om a n y  of the  
p r o d u c t s  r e l a t e d  to  6 - m e t h y l s a l i c y l i c  ac id  a p p e a r  a n y  
t h e  m o r e  l ikely.  A n  ou t s ide  a l t e r n a t i v e  is t h a t  pyroga l lo l  
is f o r m e d  f rom n u c l e a r  h y d r o x y l a t i o n  of resorc inol .  The  
poss ib i l i t y  of such  o r t h o  o x i d a t i o n s  in  n a t u r e  h a s  b e e n  
cons ide red  b y  SESHADR114 in  a d i scuss ion  of t h e  Ca l i chen  
s u b s t a n c e s .  A sea rch  for  t h e  p r e sence  o f  r e so rc ino l  or 
for m e t a  h y d r o x y l a t e d  acids  in  P .  p a t u l u m  h a s  fa i led  to  
u n c o v e r  e v i d e n c e  for  t h i s  t y p e  of s u b s t a n c e .  

V~Te are  faced  t h e r e f o r e  w i t h  t h e  c o n s i d e r a t i o n  t h a t  
w i t h i n  t h e  s a m e  m i c r o o r g a n i s m  two  p a t h w a y s  t o w a r d  
a r o m a t i z a t i o n  m i g h t  co -ex i s t :  t h e  one  f r o m  h e x o s e  to 
sh ik imic  ac id  a n d  t h e n c e  to  pyroga l lo l ,  p - h y d r o x y -  
benzo ic  a n d  t h e  a r o m a t i c  a m i n o  acids,  a n d  t h e  o t h e r  
f r o m  hexose ,  pos s ib ly  t h r o u g h  a c e t a t e  to  6 - m e t h y l -  
sal icyl ic  ac id  a n d  to  p a t u l i n .  I f  b o t h  p a t h w a y s  are  
p r e s e n t  we m i g h t  also e x p e c t  to  f ind  t h a t  t h e r e  are  one 
or  more  p o i n t s  of conve rgence .  W e  arc  p l a n n i n g  to  reso lve  
some of t h e s e  q u e s t i o n s  b y  m e a n s  of m u t a n t ,  i so top ic  
t r ace r ,  a n d  e n z y m o l o g i c a l  t e c h n i q u e s .  

Z u s a r n m e n [ a s s u n g  

Ausse r  P a t u l i n ,  G e n t i s i n s ~ u r e  u n d  6 -Methy l sa l i cy l -  
s'Xure w u r d e n  die f o l g e n d e n  V e r b i n d u n g e n  als  Me tabo l i -  
t e n  y o n  P .  p a t u I u m  S t a m m  2159A g e f u n d e n :  6 - F o r m y l -  
salicylsi~ure, 3 - O x y p h t h a l s i t u r e ,  Pyroga l lo l ,  p - O x y b e n -  
zoesS.ure u n d  A n t h r a n i l s £ u r e .  E i n e  a l i p h a t i s c h e  V o r s t u f e  
y o n  P a t u l i n  u n d  eine S u b s t a n z  y o r e  D e p s i d t y p u s  k o n n -  
t e n  n o c h  n i c h t  n / ihe r  i den t i f i z i e r t  we rden .  Die m 6 g l i c h e n  
S t o f f w e c h s e l z u s a m m e n h ~ i n g e  zwischen  d iesen  V e r b i n -  
d u n g e n  w u r d e n  d i s k u t i e r t .  
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S y m p o s i u m  on the Eco logy  of Soil  Fungi  
Live rpoo l ,  19 th  to  21st  of A u g u s t  1958 

A s y m p o s i u m  on  t h e  Eco logy  of Soil F u n g i  will be 
he ld  in  t h e  H a r t l e y  B o t a n i c a l  L a b o r a t o r i e s ,  T h e  Un i -  
ve r s i t y ,  L iverpoo l ,  E n g l a n d ,  o n  t h e  1 9 t h  to  21s t  of 
A u g u s t  1958. De ta i l s  of t h e  s y m p o s i u m  m a y  be  o b t a i n e d  
f r o m  Dr.  D.  PARKINSON, T h e  H a r t l e y  B o t a n i c a l  L a b o r a -  
tor ies ,  T h e  U n i v e r s i t y ,  L iverpoo l ,  E n g l a n d .  


