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w i t h  e the r  a n d  cent r i fuged .  T he  solid was appl ied  to  a 
sil ica gel s h o r t  c o l u m n  and  e lu ted  w i t h  a ch l o r o fo rm/  
m e t h a n o l  g r a d i e n t  of 2 0 : 1 / 4 : 1  and  t he  p r o d u c t  zone 
f reeze-dr ied  f rom d i o x a n e / w a t e r  to  give 155 m g  (55%).  
F u r t h e r  pu r i f i ca t ion  was car r ied  ou t  b y  TLC ove r  silica 
gel to  give 2 as l igh t  ye l low c rys ta l s  (mp. > 100~ dec.) 
f r om d ioxane /wa te r .  
Physical data. 1H-NMR (d6DMSO/TMS : 0) 5.52 a n d  
5.54 (2H, d), 5.88 (1H, s), 6.30 (1H, s), 6.68 (2H, s), 7.8 
(4H, m) a n d  10.78 (1H, s). s~p-NMR (d~DMSO/85% 
I-I3PO 4 = 0) + 4 . 6 7  e a n d  + 5 . 9 1  a. U V  (Methanol)  e256 = 
4.26 TLC ( c h l o r o f o r m / m e t h a n o l  4/1) 0.31, (benzene/ iso-  
p r o p a n o t  2/1) 0.24, c o m p a r a b l e  to t h y m i d i n e .  

CI~Hz~NoOoP (480.3) calculated: C 42.51 H 3.57 N 17.50 P 6.46 
found: C 42.33 H 3.85 N 17.22 P 6.27. 
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Microbiological transformation of biflavonel 
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Summary. I n c u b a t i o n  of 5 , 5 ' - 7 , 7 ' - t e t r a m e t h o x y - 8 , 8 ' - b i f l a v o n e  w i t h  Aspergillus niger resu l t s  in  t he  f o r m a t i o n  of 4,4'-  
d ihydroxy-5 ,5 ' -7 ,  7 ' - t e t r a m e t h o x y - 8 , 8 ' - b i f l a v a n .  

B i f l a v a n s  w i t h  4 ,4 '  l inkage  a n d  diol  g roup ings  h a v e  been  
syn thes i sed  b y  r e d u c t i v e  d i m er i za t i on  of t he  co r r e spond ing  
f l a v a n o n e s  2. /3 i f lavans w i t h  - 4 , 8 -  l inkages  are easi ly  for- 
med  b y  the  c o n d e n s a t i o n  of the  respec t ive  f lavan-4-olsa .  
So far  b i f l avans  w i t h  t h e  l inkage  b e t w e e n  t he  r ing  A of 2 
f l a v a n  un i t s  are no t  known.  I n  the  p r e s en t  c o m m u n i -  
ca t ion ,  we wish  to r e p o r t  t he  f o r m a t i o n  of t he  b i f l a v a n  
(2a) f rom the  b i f l avone  (1) b y  the  fungus  Aspergillus niger. 
The  fungus  Aspergillus niger was cu l t u r ed  in t he  modif ied  
Czapeck-Dox  m e d i u m  4, 5 w i t h o u t  s u b s t r a t e  for 25 h. 5,5'- 
7 , 7 ' - t e t r a m e t h o x y - 8 , 8 ' - b i f l a v o n e  6 (0.1 ~o in alcohol) was  
added  a n d  i n c u b a t i o n  c o n t i n u e d  for an  a d d i t i o n a l  pe r iod  
of 103 h a t  29~ A t  th i s  t ime  the  myce l ia l  mass  was 
ace ton ised  a n d  t h e n  e x t r a c t e d  a long w i t h  t he  cu l tu re  
f i l t ra te ,  w i t h  e t h y l  ace ta t e .  F r o m  t h e  e t h y l  a ce t a t e  e x t r a c t  
c o m p o u n d  (2a) was  i so la ted  in 7% yield as colourless  
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a m o r p h o u s  p o w d e r  (m.p. 150~ v3460 cm-1),  bes ides  
o t h e r  un iden t i f i ed  p r o d u c t s  b y  c o l u m n  c h r o m a t o g r a p h y  
on  silica gel. The  d i s a p p e a r a n c e  of the  c a r b o n y l  g roup  
d u r i n g  t he  f e r m e n t a t i o n  and  t he  emergence  of t he  h y d r o x y l  
group,  a n d  t he  cha rac t e r i s t i c  co lour  reac t ions ,  s t r ong ly  
sugges t  t h a t  t he  p r o d u c t  is a b i f l avan .  I t  was  a c e t y l a t e d  
a n d  t he  d i a c e t a t e  (2b) was  used for a de ta i l ed  s t u d y  
(m.p. 141-143~ v1780 cm-1).  
The  N M R - s p e c t r u m  of t he  b i f l a v a n  d i a c e t a t e  (2b) showed  
t he  fol lowing s ignals :  d CDC13:6.7 (s,2H) ass igned  to the  
p ro tons  a t  t he  6,6'  posi t ion,  2.8 to  2.5 (m,4H) to t he  
m e t h y l e n e  p ro tons ,  5.6 to  4.7 (m,4H) to t he  m e t h i n e  
p ro tons ,  3.7 (s,6H) to t he  2 m e t h o x y  groups,  3.8 (s,6H) 
to  the  2 m e t h o x y  groups,  7.0 to  6.8 (m,10H) to t he  
p r o t o n s  o5 r ing  B a n d  2.5 to  1.6 (m,4H) to  t h e  p r o t o n s  
of t he  2 a c e t o x y  groups .  F r o m  t h e  absence  of ke ton ic  
a b s o r p t i o n  in the  I R - s p e c t r u m  of t he  c o m p o u n d  (2a) and  
t he  N M R - s p e c t r u m  of t he  c o m p o u n d  (2b), i t  is conc luded  
t h a t  Aspergillus niger metabo l i z ed  5 , 5 ' - 7 , 7 ' - t e t r a m e t h o x y -  
8 ,8 ' -b i f lavone  b y  t he  r e d u c t i o n  of t he  c a r b o n y l  g roup  and  
t h e  doub le  b o n d  a t  Ce a n d  C 3. 
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Transition metals in calf thymus deoxyribonucleoprotein 
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Summary: Fe, Ni, Cu a n d  Zn were found  b y  energy-d i spe r s ive  X - r a y  f luorescence in calf  t h y m u s  deoxyr ibonuc leo -  
p ro te in .  The  X - r a y  ana lyses  ind ica t ed  t he  absence  of Cr, Mn a n d  Co. 

W e  are r epo r t i ng  t he  resu l t s  of an  X - r a y  f luorescence The  i m p o r t a n c e  of t r a n s i t i o n  m e t a l s  in  t he  f u n c t i o n  of 
ana lys i s  of Cr, Mn, Fe, Co, Ni, Cu, Zn a n d  Ga in n a t i v e  c o n j u g a t e d  biological  molecules  is well  es tab l i shed .  The  
deoxyr ibonuc le ic  acid ( D N A ) - c h r o m o s o m a l  p r o t e i n  corn- p resence  of t r a n s i t i o n  m e t a l s  in  deoxyr ibonuc le i c  acid 
plex,  d e o x y r i b o n u c l e o p r o t e i n  (DNP),  e x t r a c t e d  f rom calf  (DNA) h a s  been  r epo r t ed  5-s. W a c k e r  a n d  Val lee  5 h a v e  
t h y m u s  b y  a mod i f i ca t i on  of Mess ineo 's  m e t h o d  2-~. r e p o r t e d  t h e  emiss ion  spec t rog raph i c  ana lys i s  oI Cr, Mn, 


