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Chelate yon der Struktur  I I  xs, in der wiederum Liganden- 
gruppen -N (R)-  vorliegen, die fiir den v611ig andersartigen 
Reaktionsverlauf verantwort l ich sein dtirften. 

(c) Cystein (RSH) wird dutch Cu =+ fiber eine Radikal- 
zwischenstufe zu Cystin oxydiert.  Bei der Reaktion ~iqui- 
valenter Mengen entsteht  eine violet tbraune Partikel, 
der wir die Struktur  eines Radikalkomplexes V zuschrei- 
ben (5). Im 0berschuss an Cystein finder eine Verdr~Ln- 
gung des Radikalliganden RS durch die st~irkere Base 
R S -  start, wobei unter Dimerisierung des Radikals RS 
Cystin gebildet wird (6). Die Stabilitiit des farblosen Cu I- 
Komplexes n I  ist von KOLTHOFF ZU Ca. 1019 bes t immt 
worden 14. 

Cu 2+ + RSH ~ (RS)Cu + + H+ (5) 

2 (RS)Cu + + 2 RS---~ 2 (RS-)Cu + + RSSR (6) 

.... .... - OOC _NH2 -OOC .NH z -DOG. .NH2 
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finder unter EntfArbung Oxydation zur Cun-Stufe start, 
und unter Dimerisierung yon RS entsteht  schliesslich 
Cystin. 

In dcr Reaktionsfolge I I I  --~ I V - - ~  V ist bemerkens- 
wert, dass spezifische Bindungseffekte in I I I ,  durch die 
Ligandengruppe R S -  hervorgerufen, das MetaIlion Cu+ 
zur reversiblen Addition von O 2 befAhigen. Die Vermu- 
tung, wonach im HAmocyanin das Metall fiber eine SH- 
Gruppe an das Protein gebunden ist 1,, wird somit durch 
die vorliegenden Resultate best~tigt17. 

Summary. The react ivi ty  of copper(I)-complexes to- 
wards molecular oxygen in relation to some copper con- 
taining enzymes has been studied. The oxydat ion of 
simple amine-complexes proceeds a t  a rate  of about  
10a-10 4 Mol- lLt  Min-L Replacing the amine by  amides 
and peptides has a strong retarding effect, A copper(I)- 
cysteine complex exhibits the interesting proper ty  of add- 
ing O 2 reversibly. 
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Wird eine farblose L6sung yon I I I  mit  Luff gespfilt, so 
entsteht nach kurzer Zeit ein gelbbraunes Addukt  IV is. 
Die Bildungsreaktion (7) muss reversibel sein, denn Ein- 
leiten von N 2 oder Zugabe yon CN-  bewirkt partielle En t -  
fArbung der L6sung, somit Verschiebung des Gleich- 
gewichts (7) nach links, Addukt  IV ist aber sehr unbestfin- 
dig und wird nach wenigen Minuten in irreversibler Weise 

(RS-)Cu+ + O, ~ -  (RS-)Cu+ • O~ (7) 

zum violettbraunen Radikalkomplex V oxydiert. Aber 
auch V ist unstabil. Beim 1Angeren Einwirken yon O, 
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PRO EXPERIMENTIS 

The Direct Conversion of Wood Charcoal to 
Lithium Carbide in the Product ion of 

Acetylene for Radiocarbon Dating 

Most laboratories engaged in radiocarbon dating use gas 
proportional counters filled with pure carbon dioxide, 
acetylene, or methane. The advantage of acetylene lies in 
the fact tha t  i t  contains two carbon atoms per gas mole- 
cule and thus introduces twice as much radiocarbon into 
the counter for a given filling pressure. In addition, 
acetylene has good counting characteristics and is less 
sensitive to impurities than carbon dioxide. Moreover, 
the preparation procedure can be arranged so as auto- 
matically to eliminate any radon present in the sample. 
The disadvantage of acetylene arises from the fact tha t  
the sample preparation takes somewhat longer than it 
does in the case of, for instance, carbon dioxide. 

Two completely different methods have so far been 
used for preparing acetylene for radiocarbon dating. The 
one method, of BARKER t, involves the combustion of the 
sample to carbon dioxide, the reaction of the carbon 
dioxide with lithium, the conversion of the li thium car- 
bide to acetylene by addition of water, and the purifica- 
tion of the sample by passing it  in turn over potassium 
hydroxide solution and phosphoric acid. 

The other method, of SUESS ~, involves the combustion 
of the sample to carbon dioxide, the conversion of the car- 

bon dioxide to strontium carbonate, the reduction of the 
strontium carbonate to s t ront ium carbide with excess 
magnesium, the conversion of the s tront ium carbide to 
acetylene, and the purification of the sample by passing 
it over cooled charcoal. 

I t  is obvious tha t  any method of shortening the sample 
preparation would make acetylene a much more at trac- 
t ive proposition as a counting gas for radiocarbon dating. 
With  this end in view we have successfully developed a 
new method of preparing acetylene from wood charcoal. 

Laboratories engaged largely on archaeological work, 
such as our own, deal predominantly with charcoal 
samples and there appears to be no reason why such sam- 
ples should not be reacted directly with li thium to form 
li thium carbide, thus avoiding the necessity for the initial 
combustion. 

I t  has long been known that  graphite will react directly 
with lithium, to form lithium carbide, at red heat  3. We 
have accordingly reacted samples of dry wood charcoal, 
as supplied to us by archaeologists and pretreated in the 
usual manner, containing 6 g of carbon with excess li- 
th ium (141/~ g) by heating under vacuum at  about  800°C 
in a steel furnace. Some gas is evolved during the reaction 

1 S. BARKER, Nature /72, 631 0953). 
2 H. E. SuEss, Science lZO, 5 (1954}. 
a j. W. MELLOR, A Comprehensive Treatise o/ Inorganic Ckemistry 

and Theoretical Chemistry (1956), vol. V, p. 847. 
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a n d  t h e  r eac t i on  vessel  is e v a c u a t e d  c o n t i n u o u s l y  in t he  
i n i t i a l  s tages  of t he  r eac t ion  b y  m e a n s  of a r o t a r y  p u m p .  
T o w a r d s  t h e  e n d  of t he  reac t ion ,  a d i f fus ion  p u m p  is 
coupled  to  t h e  s y s t e m  as w e l l  C o m p l e t i o n  of t h e  r eac t i on  
is a c c o m p a n i e d  b y  a m a r k e d  i m p r o v e m e n t  in  the  v a c u u m  
ob t a inab l e .  

The  per iod  of h e a t i n g  r equ i r ed  appea r s  to  d e p e n d  on  
t he  precise  n a t u r e  of t he  cha rcoa l  a n d  va r i e s  f rom 1 to  2 h. 
No a d v a n t a g e  seems to  be ga ined  b y  c r u s h i n g  t he  cha r -  
coal, a n d  large  pieces a p p e a r  to  r eac t  j u s t  as r a p i d l y  as a 
coarse  powder .  

F u r t h e r  t r e a t m e n t  of t h e  s a m p l e  was  iden t i ca l  to  t h a t  
used  b y  BARKER a n d  conve r s ion  was  found  to  b e  b e t t e r  
t h a n  95%,  t h u s  e l i m i n a t i n g  a n y  poss ib i l i t y  of f r ac t i ona -  
t ion .  As a n  a d d i t i o n a l  check  on  t h e  m e t h o d ,  t h e  c o u n t  of a 
r a n d o m l y  chosen  sample  was c o m p a r e d  w i t h  t h a t  of a n  
iden t i ca l  s ample  p r e p a r e d  b y  t h e  BARKER m e t h o d  a n d  
f o u n d  to  be  13.54=t=0.06 as opposed  to  13 .644-0 .07 .  
Us ing  t h i s  new m e t h o d  i t  is possible  to  ge t  a s a m p l e  of 
pu re  d r y  ace ty lene  in to  t h e  c o u n t e r  in  less t h a n  5 h. S ince  
t h e  a p p a r a t u s  is essen t ia l ly  t he  s ame  as t h a t  used  b y  

BARKER, samples  o t h e r  t h a n  charcoal ,  such  as  wood,  
shell ,  o r  bone ,  as  welt  as  t h e  N .B .S .  oxal ic  ac id  s t a n d a r d ,  
c a n  s t i l l  be  p r e p a r e d  w i t h o u t  a n y  i n c o n v e n i e n c e  b y  t h e  
m e t h o d  of BARKER 4. 

Rdsumd. On d6cr i t  ici une  nouve l le  m 6 t h o d e  p o u r  con-  
ver t i r ,  d a n s  un  four  d ' a c i e r  ~ 800°C, le c h a r b o n  de bo is  
d i r e c t e m e n t  en  c a r b u r e  de l i t h i u m  p r o d u i s a n t  de  l ' ac6 ty-  
16ne p o u r  d 6 t e r m i n e r  le c a r b o n e  rad ioac t i f .  L a  m 6 t h o d e  
offre  une  n o t a b l e  6conomie de t e m p s  p o u r  la  p r 6 p a r a t i o n  
des 6chant{l ions  e t  le p r o d u i t  de conve r s ion  a t t e i n t  le 95% 
ou d a v a n t a g e .  

E .  R.  SWART 
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Crystalline 
-D-Ribofuranosyl-fl-D-ribofuranoside: 

A New Diriboside Synthesis 

ZAMENHOF et  al. x h a v e  p roposed  t h a t  t h e  t y p e  specific 
s u b s t a n c e  of Hemophilous in]luenzae b is a p o l y r i b o p h o s -  
p h a t e  p o l y m e r  whose  r ibose  u n i t s  are  p r e s e n t  as  disac-  
char{des  w i t h  t h e  s t r u c t u r e  f l-D-ribofnranosyl-f l-D-ribo- 
fu ranos ide  ( I I I ) .  -While a chemica l  syn thes i s  2 of t h i s  sub -  
s t a n c e  via a K o e n i g s - K n o r r  r eac t i on  gave  a well  cha rac -  
t e r i zed  h e x a b e n z o a t e  d e r i v a t i v e  I I ,  hydro lys i s  p r o v i d e d  
t he  free suga r  on ly  as a non -c rys t a l l i ne  s u b s t a n c e .  

I n  c o n n e c t i o n  w i t h  a n o t h e r  p r o j ec t  in  these  l abora to r ies ,  
i t  was  of i n t e r e s t  to  l ea rn  w h e t h e r  1-o-acetyl  2,3, 5-tri-  
b e n z o y l r i b o f u r a n o s i d e  (I)s, w h e n  t r e a t e d  in benzene  w i t h  
b o r o n  t r i f luor ide  e t h e r a t e  could  yield a n y  C l - p h e n y l a t e d  
r ibose  4 

W h i l e  n o n e  of t h i s  s u b s t a n c e  was  isola ted,  a new  crys-  
t a l l ine  p roduc t ,  m.p .  143-144 °, [a] D +35.2 °, C----0.475 
(chloroform) could  be  o b t a i n e d  ~. Ana lys i s  a n d  f u r t h e r  in-  
v e s t i g a t i o n  sugges ted  t h a t  t h i s  s u b s t a n c e  was  iden t i ca l  
w i t h  t h e  h e x a b e n z o a t e  I I  a n d  c o m p a r i s o n  w i t h  t he  re- 
p o r t e d  phys i ca l  c o n s t a n t s  u p h e l d  th i s  v iew e. 

Hydro lys i s  of I I  was  effected w i t h  f resh s o d i u m  m e t h -  
oxide  in  a n h y d r o u s  m e t h a n o l .  Fo l lowing  evapo r a t i on ,  t he  
res idue  was  dissolved in  w a t e r  a n d  pe rco la t ed  t h r o u g h  
D o w e x - 5 0 - p y r i d i n i u m  sa l t  to  yield I I I ,  c rys ta l l i zed  f rom 
abso lu t e  e t h a n o l  m.p .  158-160 °, [c¢] D - 1 0 2  °, C = 0 . 4 7  
(water) ,  C10HlsO 9, F o u n d :  C, 42.74; H,  6.38; O, 50.71. 
D i r ec t  c o m p a r i s o n  of t h i s  c rys ta l l ine  s u b s t a n c e  w i t h  t h e  
a m o r p h o u s  n a t u r a l  p r o d u c t  x b y  m e a n s  of p a p e r  c h r o m a -  
t o g r a p h y  showed  iden t ica l  mob i l i t i e sL  

E x a m i n a t i o n  of t he  n .m.r ,  s p e c t r a  of I I  a n d  I I I  h a s  al- 
lowed an  u n a m b i g u o u s  decis ion in f a v o u r  of t he  fl, fl ' -con- 
f i gu ra t i on  p rev ious ly  sugges ted  * on  t h e  basis  of r o t a t i o n a l  
da ta .  I n  d e u t e r i u m  oxide  for I I I  a n d  d e u t e r o c h l o r o f o r m  
for I I ,  t h e  a n o m e r i c  p r o t o n s  a p p e a r  in  s h a r p  singlets ,  ~5 
5.68 for I I I  and  6 5.73 for I I  s, t h e r e b y  d e m o n s t r a t i n g  t h a t  
t he  coup l ing  c o n s t a n t s  w i t h  t he  a d j a c e n t  p r o t o n s  on  C~ 
a n d  C 2' h a v e  t h e  va lue  J = 0. Refe rence  to  t h e  K a r p l u s  
e q u a t i o n  a n d  mod i f i ca t i on  the reo f  * i nd i ca t e s  t h a t  coup l ing  
c o n s t a n t s  w i t h  J va lues  e q u a t  to  0 occur  on ly  w h e n  t h e  

ang le  b e t w e e n  t h e  p r o t o n s  in  ques t i on  is in  t h e  ne ighbor -  
hood  of 90 °. Since molecu la r  mode ls  of I I  a n d  I I I  show 
t h a t  such  angles  m a y  be  ach i eved  on ly  w h e n  t he  a n o m e r i c  
p r o t o n s  are  in  t he  a - con f igu ra t i on  (i.e t r a n s  to  those  a t  C 2 
a n d  C() ,  i t  follows t h a t  t h e  sugars  m u s t  be  jo ined  b y  fl, fl' 
l inkages  so. 

Zusammen[assung. B e h a n d l u n g  yon  1-o-Acetyl-2,  3, 5- 
t r i -o-benzoyl - / / -D-r ibofuranos id  m i t  Bor t r i f luo r id - /~ the ra t  
g i b t  e in  D i r i b o s i d - h e x a b e n z o a t ,  welches  zu r e inem,  k r i s t a l -  
l i nem fl-D-Ribofuranosyl-fl-D-ribofuranosid h y d r o l y s i e r t  
we rden  kann .  
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