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S P E C I A L I A  
The  ed i tors  do n o t  ho ld  t h e m s e l v e s  respons ib le  for t h e  opin ions  expressed  in t he  a u t h o r s '  b r ie f  repor t s .  - Los a u t e u r s  
son t  seuls r e sponsab le s  des  op in ions  expr im6es  dons  ces b r6ves  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  is t  aus-  
schl iessl ich der  A u t o r  v e r a n t w o r t l i c h .  - Pe r  le b r ev i  comunicaz ion i  ~ r e sponsab i l e  solo l ' au to re .  - 0TBeTCTBeNH0CTb 3a 
K0p0TKHe coo6meH~a HeC~T HC~mq~TenbH0 asw0p. - Solo los au to res  son  re sponsab les  de los op in iones  expresadas  en  

es tas  c o m u n i c a t i o n e s  breves .  
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Summary. The o-nitrobenzylester of guanosine 3',5'-phosphate is prepared and the photolysis studied. This photo- 
active form of cGMP should be an agent capable of altering the intracellular concentration of cGMP through mem- 
brane penetration and subsequent photolysis. 

The  role w h i c h  guanos ine  3 ' , 5 ' - phos pha t e  (cGMP) p lays  
in  t h e  o r g a n i s m  is a b iological  p r o b l e m  wh ich  ha s  been  
i n t e n s i v e l y  s tud ied  for  years  ~. On t he  biological  level, 
i t  is d i f f icul t  specif ical ly a n d  causa l ly  to  raise t h e  concen-  
t r a t i o n  of cGMP,  as can  be  done  in t he  case of adenos ine  
3 ' , 5 ' - phospha t e  (cAMP) b y  h o r m o n e  s t i m u l a t i o n  t h r o u g h  
no rad rena l i ne .  On t h e  chemica l  level,  t h e  ana l ogy  to  
c A M P  has  exc i ted  t he  in tens i f ied  search  for  modi f ied  
subs t ances  w h i c h  h a v e  a special  mode  of ac t ion  or are  able  
to  give more  de ta i l ed  i n f o r m a t i o n  a b o u t  t he  m e c h a n i s m  
of ac t ionK One p r o b l e m  w i t h  modi f ied  s u b s t r a t e s  is t h e  
u n c e r t a i n t y  w h e t h e r  t h e y  fol low the  same m e c h a n i s m  as 

: the  p a r e n t  c o m p o u n d .  W e  h a v e  a t t e m p t e d  in our  exper i -  
m e n t s  to  do jus t ice  to  t h i s  d i f f icu l ty  b y  a d d i n g  a p ro tec -  
t ive  g roup  to  t he  b io logica l ly  ac t ive  molecule  so t h a t  i t  is 
stable and transportable and can be set free by a specific 
reaction. One possibility consists of offering a photolabile 
precursor of cGMP which should be lipophilic and mem- 
brane-permeable and generate cGMP upon irradiation by 
relatively harmless near UV-light (>320 nm) 4. The o- 
nitrobenzyl-group 5, which is easily cleaved by UV-light 
> 320 nm, appeared to us to be an appropriate photolabile 
system. The adenosine 3', 5'-cyclophosphate-o-nitrobenzyl- 
ester fulfilled these requirements in a cell experiment, and 
the cAMP-dependent protein kinase from bovine brain 
could be stimulated with the photolysis solution 6. In this 
way, a known cGMP concentration should be produceable, 
depending on the irradiation time. 
The synthesis follows the classical method of alkylation 
of free phosphoric acid with diazoalkanes and was carried 
out in this case with cGMP and o-nitrophenyldiazo- 
methane, which can be obtained as a crystalline compound 
in nearly quantitative yields 7 (Scheme). 

The  o -n i t r obenzy l e s t e r  of c G M P  is p r e s e n t  as a d ias te reo-  
meric mixture on phosphorus s. A separation is in this case 
extremely difficult (analytic HPLC); this is, however, 
unnecessary for the photolytical cleavage since it could 
previously be shown for cAMP-o-nitrobenzylester that 
both isomers have approximately equal reactivities. It 
can be shown with the help of the 31pNMR-spectrum that 
a mixture of 33:67 a:e is present after the synthesis, 
based on the assumption that the axial compound appears 
at higher field relative to 85% H3PO45,s. 
The photolysis was carried out in DMSO/H~O or tris- 
buffer pH 7.4 (i0/I). The reaction was followed with 
HPLC and the formation of cGMP measured. The speed 
of the reaction was found to be surprisingly concentration- 
dependent, a condition which probably must be explained 
by an intermolecular association of cGMP. The value for 
50% c leavage  u n d e r  i r r a d i a t i o n  a t  37 ~ f rom a U V  h a n d  
l a m p  (Camag 2 x 20 W) 366 n m  a t  a d i s t ance  of 6 c m  
for 10-6-10 -~ mole 2 a m o u n t s  to  175 + 20 rain.  The  
h y d r o l y t i c  s t a b i l i t y  of t he  o -n i t robenzy les t e r s  was  t e s t e d  
in 0.1 N N a O H ,  0.1 N HC1 a n d  0.1 N t r i s -buf fe r  p H  7.4. 
Whi l e  t h e  half- l i fe  of t he  t r i e s t e r  in base  lies in t he  m i n u t e  
range,  t h e  t r i e s t e r  is more  s t ab le  u n d e r  acidic a n d  n e u t r a l  
condi t ions ,  w i t h  a half- l i fe  of days.  The  ab i l i ty  of t h e  es ter  
to  ac t  as a s u b s t r a t e  for phospho-d ie s t e r a se  f rom beef  
h e a r t  showed  a mode ra t e ,  p r o b a b l y  mixed  i n h i b i t i o n  of 
33% for 500 v.mole of 1 and  2. 
Preparation. 770 m g  (4.7 mmoles)  of o -n i t ropheny ld i azo -  
m e t h a n e  were added  to  a f ine suspens ion  of 194 m g  (0.5 
mmoles)  of c G M P  free acid in  10 ml  of f reshly  d is t i l led  
H M P A  a n d  t h e  r eac t i on  was  s t i r r ed  u n d e r  exc lus ion  of 
l igh t  a t  r oom t e m p e r a t u r e .  Af te r  a b o u t  4 days,  t he  reac-  
t ion  was c o n c e n t r a t e d  in v a c u u m  to 1-2 ml, p r e c i p i t a t e d  
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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, 


