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kei ten nu r  al lgemeinere Aussagen m6glich sind, da  
spezifische Resonanzeffekte  fehlen u n d  auBerdem die 
sehr viel  st~irkere Weehselwirkung der Molekiile un t e r -  
e inander  vieles fiberdeckt. Durch  geschickte Kombi -  
na t ion  yon Messungen in verdf inn ten  L6sungen un d  
re inen  Flfissigkeiten muB m a n  bei le tz teren die Ein-  
flfisse der Moleki i ls t ruktur  u n d  die der  zwischenmole- 
kularen  Kr~fte zu t r ennen  suchen, was bei Gasen 
durch Druckvar ia t ion  re la t iv  sehr einfach ist. Die ver-  
d t inn te  L6sung k a n n  in erster  N~herung immer  wie ein 
Gas behande l t  werden,  aber  auch hier  zeigen sich Ein-  
fltisse der Ar t  des L6sungsmit te ls ,  die wieder auf  die 
W i r k u n g  von in te rmolekularen  Kr~f ten h indeu ten .  

Summary 

Exper imental  investigations on the absorption of 
microwaves in gases and fluids with polar molecules, such 
as are now possible with the aid of modern microwave 
technique, have the aim of determining exact constants  
of the molecular structure and of s tudying the reciprocal 
effects of the molecules on each other in both states of 
aggregation. 

A special microwave spectroscopy has been developed 
for gases which permits of analyzing the rotat ional  line 
spectra occurring therein with great exactitude. From 
the absorption frequencies ~ollow the moments  of inert ia  
for the molecules in  question. In  the case of no t  too 
complicated molecules, the atomic distances and valence 
angles can be calculated ~hereffom, since the atomic 
masses are already known with sufficient exactness from 

mass-spectroscopic measurements.  Small differences in 
atomic distances between similar molecules provide 
informat ion about  the type  of linkage between the 
single atoms. The fine structure of the lines makes 
possible the analysis of states of v ibrat ion in the 
molecule, in which the mean-position of the atoms is 
altered, as well as the calculation of atomic nuclear 
constants  such as spin and  distr ibution of electric 
charge (quadrupole moment).  The breadth of the ab- 
sorption lines is related to the collisions of the absorbing 
molecule with other molecules. Through the addit ion of 
other gases one can s tudy the reciprocal effects between 
single molecules in the gas. 

In  fluids the sharp absorption lines vanish because of 
the cont inual  disturbance of the molecules by their 
neighbours, and a broad area of absorption arises. The 
experimentor 's  task consists in measuring the exact  
course of this absorption curve. I ts  position in the 
frequency spectrum depends upon the rota tory mobil i ty 
of the molecules in the fluid, and thus essentially on 
their size, form, and frictional resistance against their 
neighbours. Through a comparison of measurements on 
pure dipole fluids and on diluted solutions in a nonpolar  
solvent  one can thus gain information concerning the 
reciprocal effects of the dipole molecules on each other. 
This can consist in an association of the molecules to 
stechiometrie complexes of larger volume or only in an 
influence of the resulting electric field of all the neigh- 
bouring dipole molecules on the molecule in question. 
Exact  analysis permits conclusions regarding the degree 
of association and the size of the inner  field. Conclusions 
can be drawn from the form of the absorption curve as 
to the form of the molecule, approximated by  an ellips- 
oid, or as to the free rotabi l i ty  of polar atomic groups in 
the molecule. 
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E t a t  c h i m i q u e  d e s  a t o m e s  i s s u s  de U 23s 
a u  c o u r s  d e  l a  r 6 a c t i o n  (~1, ? )  et  de  l a  

d ~ s i n t 6 g r a t i o n  n a t u r e l l e  c¢ 

Un travail  de HAISSlNSI~Y et COTTm 1, publi~ en 1948 
et dont  n0us venons de prendre connaissance, nous incite 

ment ionner  les r~sultats d 'une  ~tude analogue faite 
~t la m~me ~poque. 

Dans le bu t  d 'obtenir  des ~claircissements sur les 
ph~nom~nes chimiques qui accompagnent  la d~sint~- 
gration ~¢ de UI, les auteurs cites ~tudi~rent la r~tention 
manifest~e dens diverses conditions phYsicochimiques 
lors de la d~sintSgration de l 'u ran ium complex~ sous 

1 M. HAxssINsKY et M.CoTT~N, J. Chim. phys. 40, ~71 (1948). 

forme de benzoylac~tonate d 'uranyle  et de dibenzoyl- 
m~thane d 'uranyle.  

Nous avons poursuivi le m~me but, mais en ~tudiant  
le comportement  dans un  champ 81ectrique des atomes 
libSr~s, lors de la r~action (n, Y) et de la d~sint~gration 
naturelle ~, de la salicylald~hyde - - O - -  ph~nyl6ne di- 
imine d 'uranyle  en solution dans la pyridine 1. 

Nous avons observ6 ce qui suit:  

1 ° L ' U X  1 form6 par d~sint~gration naturel le  se d~- 
pose aux ~lectrodes, 90% allant ~. la cathode et 10% ~, 
l 'anode. 

x L.MELANDER rut le premier ~ utiliser ce complexe pour con- 
centrer U ~39 par effet Szilard. Cf. Acta chem. Scand. 1, 169 (1947). 
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2 ° L ' U  239 fo rm6 p a r  c a p t u r e  de  n e u t r o n ,  e t  qu i  se 
la isse  e x t r a i r e  p a r  a d s o r p t i o n  ou  p r 6c i p i t a t i on ,  ne  se d6- 
pose  pa s  a u x  61ectrodes,  si la  s o l u t i o n  es t  d~ba r ra s s6e  de  
t o u t e  t r a c e  d '61ect ro ly te .  

Si la  s o l u t i o n  es t  r e n d u e  I6g~remen t  c o n d u c t r i c e  p a r  
a d d i t i o n  de  c h l o r h y d r a t e  de  p h 6 n y l h y d r a z i n e  ou  de  s u n  
f o c y a n u r e  d ' a m m o n i u m ,  de  l ' u r a n i u m  239 se d~pose en 
p a r t i e s  6gales su r  c h a q u e  61ectrode. 

Mais  il ne  se p r o d u i t  u n  e n r i c h i s s e m e n t  en  U 2~9 (cor- 
r e s p o n d a n t  k u n  a e c r o i s s e m e n t  de l ' a c t i v i t 6  sp6ci f ique  
d ' u n  f a c t e u r  10 5~ 20) que  si l ' a c t i v i t 6  t o t a l e  d6pos~e ne  
d6passe  pas  e n v i r o n  0,5 % de l ' a c t i v i t 6  d e m e u r 6 e  d a n s  la  
so lu t ion .  I1 a p p a r a t t  en  m 6 m e  t e m p s  u n  16ger d 6 p 6 t  b r u n  
su r  les 61ectrodes,  e t  si l ' on  a u g n l e n t e  l ' i n t e n s i t 6  du  cou-  
r a n t ,  le c o m p l e x e  d o n n e  des  s ignes  de d f i compos i t ion  e t  
le d~p6 t  c ro i t  d a n s  de tel les p r o p o r t i o n s  qu ' i l  ne  se pro-  
d u i t  p lus  d ' e n r i c h i s s e m e n t .  

Les  fairs  c i t6s  m o n t r e n t  que  I ' U X  1 es t  p r 6 s en t  d a n s  
la  so lu t i on  sous  fo rme  d ' i o n s  cha rg6s  p o s i t i v e m e n t ,  il 
s ' a g i t  p r o b a b l e m e n t  d ' i ons  T h  4+. P a r  c e n t r e ,  I 'U  aa°, b i en  
q u ' e x p u l s 6  du  complexe  p u i s q u ' i l  se laisse e x t r a i r e  de la  
so lu t ion ,  se t r o u v e  d a n s  c e t t e  de rn i6 re  5. l ' 6 t a t  n e u t r e ,  
p r o b a b l e m e n t  sous  fo rme  d ' o x y d e  UOa. L ' 6 n e r g i e  d ' exc i -  
t a t i o n  lib~r~e p a r  la  c a p t u r e  du  n e u t r o n  suf f i t  ~ r o m p r e  
les va l ences  r a t t a c h a n t  l ' u r a n y l e  au  res te  o r g a n i q u e ,  ma i s  
n o n  ~ b r i s e r  les fo r tes  l ia i sons  u n i s s a n t  l ' u r a n i u m  e t  
l ' oxyg~ne .  L a  fa ib le  a c t i v i t 6  qu i  se d6pose  d a n s  les 
c o n d i t i o n s  i nd iqu6es  es t  u n  ef fe t  s e c o n d a i r e  de l '~ lec t ro-  
lyse  et  de f t  6 t re  a t t r i b u 6 e  ~ u n  e n t r a i n e m e n t  de l ' o x y d e  
d ' u r a n i u m  fix6 a u x  ions de  l '61ect ro lyte  a jou t6 ,  

J.  GOVA~ERTS e t  P, JORDAN 
I n s t i t u t  de p h y s i q u e  de  l 'Eco le  p o l y t e c h n i q u e  f6d6- 

rale ,  Zur ich ,  le 25 m a i  1950. 

Z u s a m m e n / a s s u n g  

E i n e  L S s u n g  y o n  U r a n y l s a l i z y l a l d e h y d - o - p h e n y l e n -  
d i i m i n  in  P y r i d i n  w u r d e  e i n e r  N e u t r o n e n b e s t r a h l u n g  
u n t e r w o r f e n  u n d  da s  V e r h a l t e n  de r  d u r c h  Sz i ]a rde f fek t  
e n t s t a n d e n e n  r a d i o a k t i v e n  A t o m e  in e i n e m  e l e k t r i s c h e n  
Fetal u n t e r s u c h t .  E s  w u r d e  fo lgendes  f e s tges t e l l t :  a) 
die au s  U d u r c h  n a t f i r l i c h e n  ct-Zerfall e n t s t a n d e n e n  
U X ~ - A t o m e  s ind  ge l aden  u n d  w e r d e n  a n  d e r  K a t h o d e  ge- 
s a m m e l t ;  b) d ie  d u r c h  N e u t r o n e n e i n f a n g  g e b i l d e t e n  
U~a*-Atome l iegen  n e u t r a l  in  de r  L 6 s u n g  als  O x y d  v o r  
n n d  w e r d e n  n i c h t  a n  d e n  E l e k t r o d e n  g e s a m m e l t .  

Die S y n t h e s e  d e s  na t i i r l i chen  Al l i ins  1 
I n  den  e r s t e n  M i t t e i l u n g e n  d iese r  R e i h e  2 b e r i c h t e t e n  

wi r  f iber  die I s o l i e r u n g  u n d  die K o n s t i t u t i o n s a u f k l / i r u n g  
des  n a t i i r l i e h e n  All i ins  sowie  f iber  d ie  S y n t h e s e  e ines  
p a r t i e l l  r a z e m i s c h e n  All i ins .  

Das  n a t i i r l i c h e  All i in,  d e m  die  K o n s t i t u t i o n s f o r m e l  I 
z u k o m m t ,  e n t h ~ l t  zwei A s y m m e t r i e z e n t r e n ,  e in  a s y m -  
m e t r i s c h e s  K o h I e n s t o f f a t o m  u n d  ein a s y r n m e t r i s c h c s  
S c h w e f e l a t o m .  

NH~ 
+ t 

CHa= CH--CH2--S--CH2--CH--COOII 

O- 
I Alliin 

Bei der Umsetzung des natfirlichen L-Cysteins mit 
A11ylbromid entsteht ein Desoxoalliin, das nach der 

1 4. Mitteilung fiber Alliumsubstanzen. 3. Mitteilung siehe Helv. 
chim. acta 3Z, 866 (1949). 

2 A. STOLL und E, SEEBECK, Exper. 3, 114 (1947); Helv. ehim. 
aeta 31, 189 (1948). 

O x y d a t i o n  m i t  H y d r o g e n p e r o x y d  e in  S-Al ly l -L-cys te in-  
s u l f o x y d  l iefer t .  Die  so g e w o n n e n e  S u b s t a n z  u n t e r -  
s ehe ide t  s ich  v e t o  n a t f i r l i c h e n  Al l i in  d a d u r c h ,  d a b  i h r  
S c h w e l e l a t o m  in  r a z e m i s c h e r  F o r m  vor l i eg t .  D a s  n a t i i r -  
l iche Al l i in  u n d  da s  s y n t h e t i s c h e  P r o d u k t  b e s i t z e n  so- 
wohI  v e r s c h i e d e n e  S c h m e l z p u n k t e  ats  a u c h  ve r sch ie -  
dene  D r e h w e r t e .  E s  w e r d e n  i n d e s s e n  be ide  v o n d e r  
Al l i inase  x, d e m  spez i f i s chen  E n z y m  des  K n o b l a u c h s ,  
z u m  a n t i b a k t e r i e l l  w i r k s a m e n  All icina,  B r e n z t r a u b e n -  
s~iure u n d  A m m o n i a k ,  a b g e b a u t ,  da s  s y n t h e t i s c h e  P ro -  
d u k t  in  de r  zwe i t en  It~ilfte de r  S p a l t u n g  a l l e rd ings  be-  
d e u t e n d  l a n g s a m e r .  

E s  i s t  u n s  ge lungen ,  das  s y n t h e t i s c h e ,  a m  Schwefe l -  
a t o m  r a z e m i s c h e  Al l i in  d u r c h  f r a k t i o n i e r t e  Kr i s t a l l i -  
s a t i o n  in die b e i d e n  o p t i s c h e n  I s o m e r e n  zu zer legen.  
Das  r e c h t s d r e h e n d e  ( + ) - S - A l l y l - L - c y s t e i n - s u l f o x y d  kr i -  
s t a l l i s i e r t  au s  70proz.  A c e t o n  u n t e r  gewissen  B e d i n g u n -  
gen  zue r s t  aus .  N a c h  m e h r m a l i g e m  U m k r i s t a l l i s i e r e n  
wi rd  das  re ine  ( + ) - S - A l l y l - L - c y s t e i n - s u l f o x y d  in fe inen,  
zu B i i sche ln  v e r e i n i g t e n  N a d e l n  e r h a l t e n ,  die wie das  
na t t i r l i che  Al l i in  zwi schen  164 u n d  166 ° u n t e r  Z e r s e t z u n g  
s c h m e l z e n  u n d  wie dieses in w/iBriger  LOsung e inen  D r e h -  
w e r t  yon  [~]~  = + 6 3 , 5  ° au fwe i sen .  Dieses  PrS .para t  
wi rd  yon  de r  Al l i inase  m i t  de r  g le i chen  G e s c h w i n d i g k e i t  
a b g e b a u t  wie das  N a t u r p r o d u k t .  

D a m i t  i s t  die y o n  uns  ft ir  das  Al l i in  v o r g e s c h l a g e n e  
K o n s t i t u t i o n s f o r m e l  bewiesen  u n d  unse re s  Wis sens  
e r s t m a l s  die T o t a l s y n t h e s e  e ines  a m  S c h w e f e l a t o m  
o p t i s c h  a k t i v e n ,  g e n u i n e n  N a t u r s t o f f e s  d u r c h g e f f i h r t  
worden .  

Das  in de r  M u t t e r l a u g e  v e r b l e i b e n d e  ( - - ) -S-Al ly l -L-  
c y s t e i n - s u l f o x y d  k r i s t a l l i s i e r t  aus  v e r d i i n n t e m  M e t h a n o l  
in  fe inen  N a d e l n  aus ,  die zwi schen  160 u n d  I61,5  ° u n t e r  
Z e r s e t z u n g  s c h m e l z e n  u n d  in W a s s e r  e ine  spez. D r e h u n g  
v 0 n  [ e ] ~ = - - 6 0 , 7  ° au fwe i sen .  Die  e n z y m a t i s c h e  Spal-  
t u n g  d ieser  V e r b i n d u n g  m i t  Al l i inase  e r fo lg t  gegen-  
f iber  de r  ( + ) - F o r m  m i t  w e s e n t l i c h  r e d u z i e r t e r  Ge- 

s chwind igke i t .  A. STOLL u n d  E.  SEEBECK 

P h a r m a z e u t i s c h - c h e m i s c h e s  L a b o r a t o r i u m  Sandoz ,  
Basel ,  d en  5. A u g u s t  1950. 

S u m m a r y  

B y  f r a c t i o n a l  c r y s t a l l i z a t i o n  i t  h a s  b e e n  poss ib le  to  
s e p a r a t e  s y n t h e t i c  S-al lyl -L-cyste i f le  s u l p h o x i d e  w h i c h  
is r a c e m i c  w i t h  r e s p e c t  t o  t h e  s u l p h u r  a t o m ,  i n t o  
(+ ) -S -a t l y l -L -cys t e ine  s u l p h o x i d e  a n d  ( - - ) -S-a l ly l -L-  
cys t e ine  s u t p h o x i d e .  (+ ) -S -a l l y l -L -cys t e ine  s u l p h o x i d e  
is i d e n t i c a l  w i t h  n a t u r a l  a l t i in .  

1 A. GTOLL und E. SEEBECK, Helv. chim. acta 32, 197 (1949); 
82, 866 (1949). 

2 C.J.CAVALL1TO und J. BAILEY, J. Amer. Chem. See-. 66, 1950 
(1944). 

t iber  die K o n s t i t u t i o n  
d e r  T e t r a d e h y d r o y o h i m b o a s ~ u r e  

D u r c h  B l e i t e t r a a c e t a t o x y d a t i o n  y o n  Y o h i m b i n  er- 
h / t l t  m a n  da s  T e t r a d e h y d r o y o h i m b i n ,  au s  d e m  d u r c h  
Verse i fen  m i t  Alka l i  die T e t r a d e h y d r o y o h i m b o a s l i u r e  
d a r g e s t e l l t  w e r d e n  k a n n  1. N a c h  A r b e i t e n  y o n  HAItN 1 
u n d  y o n  WITKOP 2 b e s i t z t  diese S~ure  die B r u t t o f o r m e l  
C20H20OaN, 1 oder  CtoH2zOaN2 ~. V o n  den  b e i d e n  A u t o r e n  

1 G.HAHx, E. K APPES und H.LIIDEWm, Ber. Dtsch. Chem. Ges. 
67, 686 (1934). 

B.WITKOP, Ann. Chem. 554, 83 (1943). - F. PRIJCKNER und 
B.WIv~oP, Ann. Chem. 554, 127 (1943). 


