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ist desha lb  m 6 g l i c h ,  das  s rSr /~*Sr -Verh~ l tn i s  d ieses  
Meteorits d e m j e n i g e n  g l e i c h z u s e t z e n ,  d a s  m a n  y o n  
einem U r - S t r o n t i u m  e r w a r t e t  ~. D a s  R e s u l t a t  bet  B u  
(Achondrit)  best~t t igt  d a s  V o r k o m m e n  so n i ed r ige r  
~TSr/8*Sr-Verhliltnisse, die in  i r d i s c h e m  Mate r i a l  bis  
ietzt  n i ch t  g e f u n d e n  w o r d e n  s ind*.  

S u b t r a h i e r t  m a n  u n t e r  d ieser  V o r a u s s e t z u n g  die 8TSr/ 
~*Sr-Werte de r  dre i  A c h o n d r i t m e s s u n g e n  v o n  d e m j e n i -  
gen des FC (Chondr i t ) ,  so wi rd  der  r a d i o g e n e  A n t e i l  des  
S t r o n t i u m s  sTSr(rad.) /s~Sr  e r h a l t e n .  D u r c h  M u l t i p l i k a -  
lion mi t  d e m  c h e m i s c h e n  F a k t o r  wird  die l e tz te  Spa l t e  
bes t immt .  

Meteorit 

FC 
Pa 0 
Pa 1 
Bu 

*TSr/SnSr 

0,7480 ± 0,006 
0,6853 ~ 0,004 
0,6822 _+_ 0,007 
0,6816 -1- 0,004 

S~Sr/8~Rb 

1,04 ~ 0,03 
64,8 -~ 1,4 
46,5 ~ 1,3 

Mittelwert 

~VSr(rad)/STRb 
in FC 

0,065, ± 0,007 
0,068 a ~_ 0,009 
0,069o :t- 0,007 

0,067~ ~ 0,008 

Diese R e s u l t a t e  e r l a u b e n ,  u n t e r  d e n  in ~ d i s k u t i e r t e n  
Mode l lvors te l lungen  d a s  A l t e r  y o n  F C  zu e r m i t t e l n ,  
wenn die H a l b w e r t s z e i t  v o n  S7Rb b e k a n n t  ist.  E i ne  in- 
zwischen e r s c h i e n e n e  A r b e i t  v o n  ALDRICH et a l )  e r g i b t  
aus der K o r r e l a t i o n  k o n k o r d a n t e r  U - P b - A l t e r  y o n  U r a n -  
mineral ien m i t  d e m  sTSr(rad.) /S~Rb k o g e n e t i s c h e r  Gl im-  
mer ein T½ ~ 5,0 - 10 lo a, d a s  z w i s c h e n  den  h e u t e  vor-  
t iegenden W e r t e n  a u s  d e r  E r m i t t l u n g  de r  spez i f i s chen  
Akt iv i t~ t  y o n  STRb l iegt  e. 

Ffir FC h a t  PATTERSON : ° ~ P b / ~ ° ~ P b - A l t e r s b e s t i m-  
m u n g e n  a u s g e f i i h r t L  w o m i t  de r  F C - M e s s p u n k t  i m  Dia-  
g r a m m  e rg~nz t  w e r d e n  k a n n .  Diese r  l iegt  i n n e r h a l b  der  
Fehle rgrenzen  a u f  de r  K o r r e l a t i o n s g e r a d e n  der  Mess-  
werte i rd i scher  P r o b e n .  M a n  f i n d e t  d a b e i  ftir d a s  R b - S r -  
Alter y o n  F C  e i n e n  W e r t  y o n  4,5 ~- 0,4 Mi l l ia rden  
Jahren.  Der  f r f ihere  S c h l u s s  1 k a n n  also bes tAt ig t  wer-  
den, dass  de r  r a d i o a k t i v e  Zerfal l  y o n  zasU, ~s~U, S~Rb 
und ~°K i u n e r h a l b  de r  F e h l e r g r e n z e n  de r  M e s s u n g e n  ein  
i i b e r e i n s t i m m e n d e s  Al t e r  ffir d e n  C h o n d r i t  F o r e s t  C i ty  
liefert. 

H i e r m i t  is t  e in  u n t e r e r  G r e n z w e r t  for  d a s  A l t e r  des 
U n i v e r s u m s  e x p e r i m e n t e t l  g u t  ge s t t i t z t .  A u s s e r d e m  er- 
hal ten die Model le  de r  A u s w e r t u n g  der  dre i  A l t e r sbe -  
s t i m m u n g e n  e inen  h o h e n  G r a d  y o n  W a h r s c h e i n l i c h k e i t .  

Ich danke Herrn Prof. F. G. HOUTERMANS, Bern, ffir anregende 
Diskussionen. E,  GCHUMACHER 

S u m m a r y  

M e a s u r e m e n t s  of t h e  r a d i o g e n i c  ~TSr/SH(b r a t i o  of  t h e  
c h o n d r i t i c  m e t e o r i t e  F o r e s t  C i ty  a re  d i s c u s s e d  in t h e  
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Korrelation des S7Sr(rad.)/87Rb-Verhititnisses yon Glimmern mit dem 
U-Pb-AItcr kogenetischer Uranmineralien. Messpunkte 1-6 yon AL- 
DRICII a a]. ~, 7 von SCHUMACIIER. I Chestm~t Flat 3li[le~ Spruce Pine, 
N. Carolina; 2 Cardiff Uranium Mine, Cardiff Twsp., Ontario, Canada; 
3 lqssion Mine, \Vilberforee, Ontario, Canada; 4 Bob Ittgersotl Mille, 
Keystone, So. Dakota, US; 5 Viking Lake, Saskatchewan, Canada; 
6 Bikita Quarry, S. Rhodesia, S. Africa; 7 Forest City, Meteorit, 
Fallprobe von H, N, N|NINGER, American  Meteori te  Museltln, Wins-  

low, Arizona, US. 

l igh t  of  a new d e t e r m i n a t i o n  of t h e  half - l i fe  of 87Rb. 
Ea r l i e r  c o n c l u s i o n s  a re  c o n f i r m e d .  

Chemisches Ins t i tu t  der Universitdt Ziirich, den 5. No- 
vember t956. 

a Ur-Strontium ist Sr, das seit der,  Entstehung der Elemente ~ hie 
l/ingere Zeit mit STRb in Bertihrung war; vgl. Ur-Blei aus dem Canyon- 
Diablo-Meteorit, zum Beispiel F. G. HOVTF.RMANS, NUOVO Cimento 
1o, 1623 (1953). 

4 L. F. HERZOC., Progress Report 1955/56, Geological Dep. MIT. 
* L. T. ALDRICH, G. ~,V. WETHERILL, G. R. TILTON und G. L. 

DAVIS: im Druek; vgl. Proc. of the Conf. on Nuel Geophysics, Penn. 
State College (1955). - Ieh danke Herrn Dr. ALDmCH fiir die Be- 
kanntgabe seiner Resultate vor der Publikation. 

8 VgL die Literaturzusammenstelhmg in 5 Der hohe Wert ist der 
sogenannte Standardwert, der tiefe der]enige von J. GEEsE-BXNISCH 
und E. HUSTER, Z. Naturw. 41, 495 (1954); Z. Physik 142, 565 
(1955).- Herr Dr. E. HUSTER, Marburg, teilte mir freundlieherweise 
mit, dass die ersten Messungen mit einer verbesserten Teehnik n~her 
an der ,geologisehen, Halbwertszeit yon 5,0.10I°a liegen als am 
triiheren Weft aus seinem Laboratorium. 

7 C. C. PATTERSON, Geochim. cosmochim. Aeta 7, 151 (1955). 

X a n t h o h u m o l  

X a n t h o h u m o l  is a yel low co loured  s u b s t a n c e  w i th  
m p  172% p r e s e n t  in all h o p  va r i e t i e s  in c o n c e n t r a t i o n s  
u p  to  0-30/0 . I t  w a s  a l r e a d y  d e s c r i b e d  b y  I'OWF.R, Tt;TIN, 
a n d  ROGERSON 1 b u t  g iven  t h e  w r o n g  m o l e c u l a r  f o r m u l a .  
A new i n v e s t i g a t i o n  s h o w e d  t h i s  s u b s t a n c e  to  be  a 
c h a l k o n e  w i t h  t h e  m o l e c u l a r  f o r m u l a  C21H~zOs. i n  cold  
a lka l ine  so lu t i on ,  i s o m e r i z a t i o n  i n t o  t h e  c o r r e s p o n d i n g  
f l a v a n o n e  t a k e s  place.  T h i s  f l a v a n o n e  h a s  m p  198 ° a nd  
is cal led i s o x a n t h o h u m o l .  T h e  r e v e r s e  r e a c t i o n  c an  
occur  a n d  in a l k a l i n e  s o l u t i o n  an e q u i l i b r i u m  is r e a c h e d .  

1 F. B. POWER, F. Tu'rtN, and H. I~.OGER,~ON, J. chem. Soe. 1913, 
II, p. 1267. 
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T h e  pos i t i on  of t h e  e q u i l i b r i u m  is, c u r i o u s l y  e n o u g h ,  
d e p e n d e n t  on  t h e  a lka l i  c o n c e n t r a t i o n .  

X a n t h o h u m o l  a n d  i s o x a n t h o h u m o l  m u s t  be  g iven  t h e  
s t r u c t u r e s  i resp.  I I  (R = (CHa) 2 C = C H - C H ~ - ) .  

R 

t II O . O J 
CH a I Xan thohumol  

R 

o .  

C/CH2 

o [I 
I o 

CH a I I  I soxanthohumol  

T h e  p lace  of t h e  R - g r o u p  is n o t  y e t  d e f i n i t e l y  k n o w n ;  
i t  m i g h t  as well  be  p l aced  a t  p o s i t i o n  5. 

S t r u c t u r e s  I a n d  I I  a re  d e r i v e d  p r i n c i p a l l y  f rom t h e  
fo l lowing  f ac t s  : 
(1) X a n t h o h u m o l  c o n t a i n s  t h r e e ,  a n d  i s o x a n t h o h u m o l  

two  a c t i v e  h y d r o g e n  a t o m s .  

(2) On  c a t a l y t i c  h y d r o g e n a t i o n  (Pt)  x a n t h o h u m o l  con-  
s u m e s  two  moles,  i s o x a n t h o h u m o l  one  mole  of 
h y d r o g e n .  

(3) A l k a l i n e  h y d r o l y s i s  of x a n t h o h u m o l  y ieh ts  p - h y -  
d r o x y b e n z a l d e h y d e ,  ace t i c  ac id  a n d  m e t h y l i s o p r e -  
n y l p h l o r o g l u c i n o l  ( m p  55"). 

(4) M e t h y l i s o p r e n y l p h l o r o g l u c i n o l  a n d  i ts  r e d u c t i o n  
c o m p o u n d ,  m e t h y l i s o a m y l p h l o r o g l u e i n o l  (mp 100 °) 
were  r ecogn ized  t h r o u g h  t h e  r e a c t i o n  p r o d u c t s  of 
t h e i r  fus ion  w i t h  a lka l i .  T h e  ph l o r og l uc i no l  r ing  is 
sp l i t  a n d  t h e  u sua l  d o u b l e  b o n d  s h i f t  occurs .  T h e  
r e a c t i o n  p r o d u c t s  were,  r e spec t ive ly ,  i sova le r i c  a n d  
ace t ic  acid,  a n d  i s o h e p t y l i c  a n d  ace t ic  acid.  

(5) M e t h y l i s o p r e n y l p h l o r o g l u c i n o l ,  x a n t h o h u m o l  a n d  
i s o x a n t h o h u m o l  all  y ie ld  a c e t o n e  on  ozonolys is .  

Fu l l  de t a i l s  a b o u t  t h e s e  r eac t i ons ,  t h e  e x t r a c t i o n  p roce -  
d u r e  for  x a n t h o h u m o l ,  as wel l  as  a l a rge  n u m b e r  of o t h e r  
fac ts ,  all c o n s i s t e n t  w i t h  t h e  f o r m u l a t i o n  p u t  fo rward ,  
will be  p u b l i s h e d  e lsewhere .  

F. GOVAERT, ~I. VERZELE, M. AN- 
TEUNIS, ~'. ~7ONTYN, a n d  J.  STOCKX 

Laboratory /or Organic Chemistry, University o/Ghent, 
Belgium, November 12, 1956. 

Rdsumd 

Le  p i g m e n t  j a u n e  du  h o u b l o n  ( x a n t h o h u m o l ) ,  isol6 
p a r  POWER, TUTIN e t  ROGERSON en  1913, es t  u n e  cha l -  
cone  ( formule  I). L ' i s o m 6 r i s a t i o n  en mi l ieu  a l ca l in  d u  
x a n t h o h u m o l  d o n n e  la f l a v a n o n e  c o r r e s p o n d a n t e  (iso- 
x a n t h o h u m o l - h u m u l o l ) .  

A P o s s i b l e  L ink  f r o m  the  C y t o p l a s m i c  Metabol ic  
R e a c t i o n s  to  the  Genes :  T h e  C o - e n z y m e s  

I n  t h i n k i n g  a b o u t  cell g r o w t h  a n d  cell d iv is ion ,  the 
q u e s t i o n  h a s  o f t e n  a r i s e n - - h o w  does  t h e  cell k n o w  when 
to  d i v i d e  ? A m o r e  c o m p l e t e  q u e s t i o n  m i g h t  b e - - w h a t  
is t h e  b i o c h e m i c a l  s e q u e n c e  of  e v e n t s  t h a t  t a k e s  p lace  in a 
cell, b e g i n n i n g  a t  t h e  b i r t h  of t h e  cell a n d  e n d i n g  in its 
d e a t h ,  t a k i n g  i n t o  a c c o u n t  all i n t e r m e d i a t e  ac t iv i t ies .  

VVell, t h i s  o b s e r v e r  is u n a b l e  to  a n s w e r  t h i s  quest ion,  
b u t  s i m p l y  wishes  to  g ive  a poss ib le  p a r t i a l  a n s w e r  to  the 
f i r s t  q u e s t i o n - - a  w a y  in  wh ich  t h e  co -enzymes ,  DPN, 
T P N ,  F A D ,  CoA a n d  o t h e r s  of a s im i l a r  n a t u r e  might 
f u n c t i o n  as messenge r s  f rom the  c y t o p l a s m  to  the  nu- 
cleus,  to  t h e  genes  a n d  c h r o m o s o m e s .  

D u r i n g  some  e x p e r i m e n t s  on  t h e  i so la t ion  of nucleot ide  
p y r o p h o s p h a t a s e  1 (a D P N - s p l i t t i n g  e n z y m e )  f rom po- 
t a t o e s  a n d  a lcohol  d e h y d r o g e n a s e  2 (an e n z y m e  which 
uses  D P N  as a c o e n z y m e )  f r o m  yeas t ,  t h e  q u e s t i o n  arose 
in t h e  o b s e r v e r ' s  m i n d  w h a t  is t h e  f u n c t i o n  in t he  cell 
of a n  e n z y m e  t h a t  sp l i t s  D P N  ? D P N  is a useful  co-en- 
zyme,  a s t e p p i n g - s t o n e  in o x i d a t i v e  p a t h w a y s ,  why 
s h o u l d  t h e  cell i t se l f  sp l i t  t h i s  c o m p o u n d ,  t h u s  reducing 
t h e  a m o u n t  a v a i l a b l e  as  c o - e n z y m e  ? 

I n  a d d i t i o n ,  t h e r e  a re  r e p o r t s  in  t h e  l i t e r a t u r e  of en- 
z y m e s  wh ich  sp l i t  o t h e r  co -enzymes .  

I f  one  looks  a t  t h e  s t r u c t u r e  of t h e  co -enzymes ,  one 
can  see f e a t u r e s  t h e y  h a v e  in c o m m o n .  T h e y  each  have 
a n u c l e o t i d e  side a n d  a side w h i c h  f u n c t i o n s  in  t he  cell 
m e t a b o l i s m .  

T a k e  D P N  as a n  e x a m p l e .  E v e r y  t i m e  t w o  hydrogen  
a t o m s  are  t r a n s f e r r e d  t h r o u g h  to  oxygen ,  one  molecule 
of D P N  is r e d u c e d  a n d  re -ox id ized .  Th i s  a c t i v i t y  is 
t h o u g h t  to  occu r  on  t h e  n i c o t i n a m i d e  s ide of t h e  mole- 
cule. W h a t  f u n c t i o n  does t h e  n u c l e o t i d e  f r a g m e n t  of the 
molecu le  se rve  ? 

I n  answer ,  s u p p o s e  t h a t  D P N  is f u n c t i o n i n g  actively,  
s ay  19 molecu les  b e i n g  r educed ,  t h e n  ox id ized ,  a n d  when 
t h e  2 0 t h  is r educed ,  i t  is u n a b l e  to  be  re -ox id ized  (it 
m i g h t  be  a n  i somer ,  t h u s  p l ac ing  i ts  a c t i v e  g roup  in the 
w r o n g  p o s i t i o n  to  be  ox id i zed  b y  i ts  ox id i z ing  enzyme, 
b u t  in  t h e  p r o p e r  p o s i t i o n  to  be  sp l i t  b y  a D P N - s p l i t t i n g  
enzyme) .  T h e  n i c o t i n a m i d e  f r a g m e n t  cou ld  t h e n  be  used 
a g a i n  or  m i g h t  f ind  i t s  w a y  i n t o  t h e  e x e r e t o r y p a t h w a y s .  
T h e  nuc le ic  ac id  i somer  cou ld  t h e n  f ind  i t s  way  to the 
c h r o m o s o m e ,  whe re  i t  cou ld  p o l y m e r i z e  i n t o  a space left 
for it ,  in  t h e  g rowing  c h r o m o s o m a l  po lymer .  

H e r e  is, t h e n ,  t h e  b a r e  o u t l i n e  of a m e c h a n i s n l  by 
w h i c h  t h e  c h r o m o s o m e  m a y  k n o w  how m u c h  me tabo l i sm 
h a s  p r o c e e d e d  in  t h e  cell. As  t h e  n u c l e o t i d e  f r a g m e n t s  of 
t he  c o - e n z y m e s  a s s o c i a t e d  w i t h  t h e  va r i ous  metabol ic  
cycles  r e t u r n  to  t h e  c h r o m o s o m e ,  t h e  chromosome 
grows  in p r o p o r t i o n  to  t h e  a m o u n t  of ox ida t ion- reduc-  
t i o n  w h i c h  h a s  t a k e n  p lace  a n d  p e r h a p s  also in propor- 
t i on  t o  t h e  deg ree  of c o m p l e t i o n  of o t h e r  processes  in 
w h i c h  n u c l e o t i d e  c o - e n z y m e s  a re  i n v o l v e d .  

T h e  a c t u a l  l e n g t h  a n d  s t r u c t u r a l  c o n f i g u r a t i o n  of the 
c h r o m o s o m e  would  t h e n  m i r r o r  t he  n u m b e r  of metabol ic  
cycles  in  t h e  cell. 

T h e  a b o v e  wou ld  p r o b a b l y  be  on ly  one  p h a s e  of the 
ce l l ' s  life. T h e  process  is p r o b a b l y  r e p e a t e d  m a n y  times 
( the  nuc le ic  ac ids  l e a v i n g  t h e  c h r o m o s o m e ,  t h e n  re turn-  
ing  in a d i f f e r e n t  p a t t e r n )  as t h e  cell  grows,  metabolizes,  
m a t u r e s ,  ages,  t h e n  dies. 

E a c h  new se t  of c h r o m o s o m e s  t h a t  f o r m  d u r i n g  the 
life of t h e  cell is p r o b a b l y  v e r y  s im i l a r  to  t h e  p r ev ious  set, 

1 A. KORNBERG and W. E. PRICER, J. biol. Chem. 18~, 763 (1950) 
2 E. RACKER, J. biol. Chem. 184, 313 (1950). 


