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3-- 4- B enzop hgnanthr$ne 

Le diagramme indique la plus forte r$activit6 sur les 
rdgions 1 - 2  et 9 - 1 0 .  Les r6actions directes de ce corps 

Fig. 8. 

sont  assez peu 6tudides, ma i s  l 'on  salt par  exemple que 
c'est bien la 9 -10 -qu inone  qui se forme 1ors de roxy-  
dation. 

Triphdnyl~ne 

Le diagramme est tr~s uniforme et ne pr6sente aucun  
point  de r~activit6 plus marquee que les autres. II 
semble en effet q u e c e  corps n ' a i t  pas de rdactivitd par- 
ticuli6re. L!inexistence de sommets tr6s chargds en po- 
sit ion para indique qu' i l  n ' y  aura pas d 'addi t ion  de Fan- 
hydride maldique. 

Nous avons figur6 (fig, 10a et 10b) ta variat ion de la 
charge des sommets et des liaisons avec l 'accroissement 
du nombre de noyaux benzdniques l indairement accolds. 
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Etude comparde 

Le tableau rdsume les r6sultats obtenus:  

Lm 

Benz~ne 0,927 
Naphtal~ne 1,054 
Anthracene 0,904 
Naphtac~ne 0,904 
Phdnanthr~ne 0,906 
Benzanthrac~ne . . . . . . .  0 ,917  
Benzoph6nanthr~ne . . . . .  0,901 
Chrys&ne 0,900 
Tr iphdnyl~ne. .  0, 892 

La 

0,927 
0,953 
0,861 
0,859 
0,859 
0,860 
0,842 
0,854 
0,845 

S m  

0,073 
0 ,122 
0,250 
0,251 
0,199 
0,255 
0,208! 
0 ,215 
0,190 

Sa 

0,073 
0,113 
0,192 
0,202 
0,183 
0,195 
0,189 
0,189 
0,184 

Lm ddsigne la charge sur la liaison la plus chargde 
La d~igne la charge moyenne des liaisons arrives 
Sm ddsigne la charge sur le sommet le plus eharg6 
Sa d6signe la charge moyenne des sommets aetifs 

Conclusions 

Alors que dans use  formule chimique la place d 'une  
double liaison par exemple ne pouvait  ~tre ddterminde 
qu'apr~s l ' examen des propridt6s de la mol6cule, il en va 
au t rement  du diagramme moldculaire que lion peut  
dtablir a priori ~t part i r  du squelette carbon6 et du 
nombre d'61ectrons n par des procddds de Mdcanique 
quant ique  sans prdjuger aucunement  des propridtds de 
moldcule. I1 est int6ressant de constater que les dia- 
grammes ainsi 6tablis rendent  un  excellent compte des 
propridtds chimiques. La valeur particuli~re de ces dia- 
grammes et des pr6cisions qu'i ls appor tent  se fair sentir  
sur tout  quand  on aborde des probl~mes oth l 'emploi 
des formules habituelles de la chimie organique s'av~re 
insuffisant. C'est ainsi qu 'une  relation entre la struc- 
ture  dlectronique et le pouvoir  canc6rig~ne des hydro- 
carbures a pu fitre raise en 6videnceL 

A. et B.PULLMAN 

Ins t i tu t  du Radium, Paris, le 3 avril  1946. 

Summary  
The authors  describe the results of a q u a n t u m  me- 

chanical t rea tement  of aromatic hydrocarbons enabling 
the determinat ion of the electronic charge a t  each point  
of the molecule. They give the interpretat ion of the 
chemical react ivi ty of these substances by means of 
"molecular  d iagramms".  

1 Mme ALto PULLMAN, Bulletin du Cancer (sous presse). 

The Effect of Sodium Fluoride on the  Aut-  
oxidation of Cysteine 

I t  is known tha t  fluorides exert an inhibi tory effect 
on certain enzymes, such as on the enzyme urease 1 
and that  reactions catalysed by heavy metals are 

1 M. JAcoBv, Biocheim Z. 74, 107 (1916). 
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inh ib i t ed  by  N a F  (LIPMANN 1, W I E L A N D  l,  BANGA ~, 
GERENDAS~) .  We  h a v e  e x a m i n e d  the  inf luence of N a F  
on the  a u t o x i d a t i o n  of cysteine,  which  m a y  be t a k e n  
as an  e x a m p l e  of the  enzymes  con ta in ing  the  SH-group .  
The  a u t o x i d a t i o n  of cys te ine  to  cys t ine  is m a x i m a l  
a t  a PH of 7.7 5. A t  this  PH we did no t  observe  a n y  
effect  of the  add i t ion  of 0 .1-N N a F  on the  ra te  of  t he  
au tox ida t ion .  If, however ,  a 50 r a g %  solu t ion  of 
cys te ine  is k e p t  in t h e  presence  of f luorides a t  a PH 
of ~ 1 and  a t  a t e m p e r a t u r e  of 2 0 - 2 5 0  C for 2 days,  i ts 
co lour  r eac t ion  wi th  sod ium n i t ropruss ia te  was m u c h  
less in tens ive  t h a n  t h a t  of  a con t ro l  so lu t ion  t h a t  was 
free of  N a F .  

Q u a n t i t a t i v e  d a t a  a t  d i f fe ren t  pH's  a re  recorded  in 
t ab ie  1. I n  each expe r imen t ,  10 ml  of a solut ion,  
con ta in ing  5 mg  of cys te ine  hydroch lo r ide  and  42 m g  
of N a F ,  were k e p t  a t  380 C for 5 hours.  Contro l  experi-  
men t s  w i t h o u t  t h e  add i t i on  of N a F  were  run  s imul-  
taneous ly .  T h e  PH va lues  were  measured  wi th  chin- 
h y d r o n  e lec t rods  before  t he  add i t ion  of cys te ine  
(table 1). A t  t imes  m a r k e d  t ( table 1), the  a m o u n t  of 
cys te ine  was de t e rmined  accord ing  to  the  m e t h o d  of 
FOLIN *. The  in tens i ty  of colour  was measu red  wi th  
PULFRICH'S s tep pho tome te r ,  the  f i l ter  S 72 and  layers  

Table 1 
Autoxidation of Cysteine 

E: experiment (with NaF), C: control (without NaF) 

Measured E x t i n c t i o n  coefficients (d = 1 ram) Solven t  
PH values t = 0 1 3 5 hours 

I 

n/10  HC1 [ E = 1 . 8  E :  0.24 0.18 0.07 0-03 
C = 0 . 9  C: 0.25 0.23 0.23 0-23 

m / l O  Ci t ra te  
buffer  (PH 3) 

m/10  Ci t ra te  
buffer  (PH 5) 

E = 3 . 7  
C = 2 , 9  

E = 4 . 9  
C = 4 . 9  

E :  0.25 0.25 0.23 0-22 
C: 0.27 0.23 0.22 0.21 

E :  0-23 0.21 0-18 0-16 
C: 0.27 0.24 0.19 0.20 

of 1 m m  being used. Tab le  1 demons t r a t e s  t h a t  N a F  
has a s t rong  accelerating effect on the  a u t o x i d a t i o n  on 
cys te ine  in 0.1-N ttC1, whereas  no effect  was observed  
in less acid  solut ions.  Us ing  glycocoll  buffer  ins tead  
of c i t ra te  s imilar  resul ts  were  ob ta ined .  

Whi le  t i le  op t ica l  ro t a t ion  of cys te ine  is neg leg ib ly  
small,  cys t ine  is s t rong ly  l~evo-rotatory.  I n  a solut ion 
of cys te ine  in n /10  HC1 (table 1) t h e  op t ica l  ro t a t ion  
increased f rom 0 ° C (at  t = 0 )  to - 0 . 1 6 0  C (2 dm) a t  
5 hours,  t hus  ind ica t ing  the  fo rma t ion  of cyst ine.  

Accord ing  t o  t he  expe r imen t s  recorded  in tab le  2, 
the  increased  r a t e  of ox ida t ion  of cys te ine  c a n n o t  be  
a t t r i b u t e d  to  meta l l ic  impur i t i e s ;  for  t he  same  resul ts  
were  ob ta ined  w i t h  a p r epa ra t i on  of N a F  pur i f ied  by  
p rec ip i t a t ion  w i t h  HaS and  a m m o n i u m  sulfide, t h e n  
recrys ta l l ized  th ree  t imes  in a p l a t i n u m  dish a n d  w i t h  

1 F. hPMANN, Biochem. Z. 206, 171 (1929). 
'2 H.WIELAND a n d W ,  FRANKE, Liebigs Ann. Chem. 464, 101 (1928). 
a I. BANGA, Hoppe-geyl, Z. 254, 165 (1938). 
4 M. GERENnAS, Hoppe-Seyl. Z. g54, 184 (1938). 
5 S. SAKUMA, Biochem. Z. 142, 68 (1923). 
6 0 .  FOLXN, J. M. Lo0m~Y, J. biol. Chem. 51, 427 (1922). 

ano the r  p repa ra t ion  ob ta ined  by  neu t ra l i z ing  pu re  H F  
(Merck, pro analysi) wi th  N a H C O  3 (Merck, pro anaIysi). 

While  t he  cys te ine  hydroch lo r ide  (ScttUCttARDT) used 
in our  e x p e r i m e n t s  was free of iron, the  p repa ra t ions  
of sod ium fluoride (May-Baker  d e p u r a t u m ,  Merck 
d e p u r a t u m  As4rei ,  Mecck purum)  con ta ined  f rom 
1 to  10 m i c r o g r a m  of Fe  per  42 m g  of N a F .  The  syn-  
the t i c  sod ium f luor ide used in t h e  exper iments ,  r ecorded  
in t ab le  2, con ta in ing  0.4 mic rog ram of Fe  per  

Tabl~ g 
Influence of Iron on the Autoxidation of Cysteinc 

Each fliask contans 5 mg of cysteine and 10 ml of nil0 HCI 

~1 ~ o % 

.~ [ ~ ~ + ~ + Extinction coefficients (d = 1 ram) 

~ ~ ~ t = 0 1 3 5 hours 

1 @ -- - -  

2 + + -- 
3 + -- + 
4 -- + -- 

0.26 0-19 0-12 0-06 
0.25 0.17 0.08 0.06 
0.23 0.16 0-07 0-03 
0,25 0.24 0.25 0.25 
0.23 0-24 0-25 0.25 

42 mg  of NaF ,  gave  p rac t i ca l ly  t he  same  resul ts  as 
p r epa ra t i ons  con ta in ing  more  iron. E v e n  a m o u n t s  
of 15 to  150 mic rograms  of i ron did no t  a l t e r  these  
results .  I t  is no t  v e r y  probable ,  therefore ,  t h a t  i ron 
or  an  i ron-f luor ine  c o m p o u n d  is responsible  for t he  
ca t a ly t i c  effect  of f luorides on the  ox ida t ion  of cysteine.  
Since the  same  resul ts  were ob t a ined  in e x p e r i m e n t s  
carr ied ou t  in paraf f in ized  vessels, t h e y  c a n n o t  be  
ascr ibed to  t he  fo rma t ion  of s i l ico-fluoride complexes .  

M.  M U T A H t t A R  Y E N S O N  

D e p a r t m e n t  of Medical  Chemis t ry ,  U n i v e r s i t y  of 
I s t anbul ,  12th Ju ly ,  I946. 

Zusamme  n/assung 

Fluor ide  beschleunigen  die A u t o x y d a t i o n  von  Zys te in  
zu Zys t in  in saure L6sung  (Pvt 1,8). Zusa tz  yon Fe-  
Salzen ha t  ke inen EinfluB auf  die Reak t ionsgeschwin -  
digkeit .  

Sur l'origine d'asym6tries particuli~res dans les 
diagrammes 61ectrophor6tiques de solutions de 

grande viscosit6 

L o r s q u ' u n  c h a m p  61ectrique est  appl iqu6  ~ une cel lule 
5 61ectrophorbse, on sal t  que  la  conduct ib i t i t6  6Iec t r ique  
de la  solut ion t a m p o n  6 t an t  p lus  g rande  que  celle de la 
so lu t ion  p ro t id ique  (effet DONNAN), le c h a m p  61ectrique 
es t  p lus  g r a n d  dans  celle-ei  que  darts la premi6re.  
Ainsi,  la fronti~re qu i  migre  dans  la so lu t ion  t a m p o n  
(aseendante)  p6n~tre dans  une  r~gion off le c h a m p  61ec- 
t r i que  est  moins  in tense  que  lk off elle se t rouve ,  e t  ses 
moI6cules les p lus  rapides  subissent  ainsi  un  f re inage 
qu i  a pour  r6su l ta t  d ' a t t 6 n u e r  la  dispers ion mol6culaire.  
Le  cont rMre  a lieu k la l imi te  descendante ,  off la  disper-  
sion s ' exag~re  au fur  et  ~ mesure  que  se pour su i t  l '~lec- 
t rophor~se.  I1 exis te  done une  asym6t r ie  ca thode /anode ,  
in6vi tab le  et  normale ,  m6me  dans  le cas off la subs tance  
qu i  migre  est p a r f a i t e m e n t  homog6ne.  


