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degree of protection even at concentrations 1000 times 
lower 82. Some degree of antagonism against poly- 
saccharides may  also be seen in cultures of chicken 
leucocytes, where the enhancement of leucotaxis pro- 
duced by  bacterial endotoxins is reduced by  aldoste- 
rone, although not to the same extent as it is by  
cortisoMike compounds sa. Whether  the stimulating 
effect of aldosterone on leucocyte agglutination and 
its inhibition by  cortisol are of a specific nature, is 
however, doubtful s4. 

The mechanism of action by  which aldosterone may  
influence toxic reactions provoked by  bacterial lipo- 
polysaccharides is not elucidated so far, but  it cannot 
be excluded tha t  disturbances of cell permeabil i ty 
leading to altered distribution of sodium and potas- 
sium in the extra- and intracellular compar tment  of 
various tissues may  be involved. In spi te  of the lack 
of a satisfactory explanation for this new effect of 
aldosterone, on the basis of the experimental data  
available to-day, it seems to be justified to t ry  aldo- 
sterone in conditions of severe shock, especially if 
toxins are involved in the etiology and if the response 
to blood pressure elevating substances is reduced or 
abolished. 

This brings us back to the introductory remark tha t  
the current characterisation of aldosterone, limiting its 
function to partial control of tubular  cation exchange, 
needs reconsideration and that  other aspects of i t s  
importance to the organism under physiological and 
pathological conditions are worth studying with greater 
intensity. This not only holds true for experimental 
but  also for clinical medicine. 

Zusammen/assung. Es wird eine ~bersicht  tiber die 
\¥irkungen von Aldosteron unter physiologischen und 
verschiedenen experimentellen Bedingungen gegeben 
und gezeigt, dass das Hormon nicht nur die tubul/ire 
Nierenfunktion, sondern auch extrarenale Vorgiinge 
beeinflusst. 

1. Aldosteron f6rdert die Rtickresorption yon Na- 
t r ium in den distalen Tubuli der Niere sowie die Aus- 
scheidung von Kalium und Wasserstoffionen, wobei 
eine gewisse Latenzzeit bis zum Eintreten eines signifi- 
kanten Effektes charakteristisch ist. 

2. Am adrenalektomierten Tier gelingt es, durch ein- 
malige Gabe hoher Dosen einen Zustand von sehwerer 
Nebenniereninsuffizienz w~ihrend mehrerer Tage zu 
unterdriicken. 

3. L~ingerdauernde Anwendung hoher Dosen yon 
Aldosteron ftihrt beim Menschen oder beim Hund zu 
einem <mscape~-Ph~inomen inbezug  auf Natr ium- und 
Wasserretention. 

Zur Erzielung einer Blutdrucksteigerung an der Rat te  
sind unter gleichen Versuchsbedingungen relativ h6here 
Dosen von Aldosteron als von Cortexon notwendig. 

4. An isolierten Geweben oder Organen (Erythro- 
cyten, Harnblase, Froschherz, Kaninchenaorta) lassen 
sich erst mit  relativ hohen Konzentrationen identische 
Effekte hervorrufen. 

5. Aldosteron besitzt antitoxische Wirkungen gegen- 
tiber Polysacchariden bakteriellen Ursprungs, die mit  
Hilfe verschiedener Versuchsanordnungen nachweisbar 
sind und teilweise die fiir Cortisol oder Prednison be- 
kannten ~thnlichen Effekte libertreffen. 

s8 B. SCURR, Personal communication. 
8a j .D .  HARTMAN and W. F. GoRDON,Amer.J.Physiol. 196,279 (1959). 
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6 - A z a c y t i d i n e  - A N e w  A n t i m e t a b o l i t e  

In the course of a programme of study of antimeta- 
bolites of the principal components of the nucleic acids 1, 
we have now synthesised 6-azacytidine by the following 
procedure: 6-Azauridine s was converted into the tri- 
benzoyl derivative (I), and this, on treatment with phos- 
phorus pentasulphide in dry pyridine, directly afforded 
the 4-thioderivative (II), which on ammonolysis gave 
6-azacytidine (III) m.p. 215 °. The same product was ob- 
tained when the de-benzoylated thiocompound (IV) was 
ammonolysed. 

6-Azacytidine has been found to be an antimetabolite 
of the pyrimidine components oI the nucleic acids. I ts  
antibacterial activity against E. coli has been shown to be 
superior to that of 6-azauridine and it has also been found 
to inhibit the growth of some experimental tumours, The 

toxicity of 6-azacytidine, like that of 6-azauridine, is very 
low. 

A more detailed account of these findings will be 
published in due course in Collection of Czech. Chem. 
C o m m u n .  
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X I (X = O; R = Benzoyl) 
II H N / ~  II  (X ~ S; R = Benzoyl) 

O= ~k.. {]9 LN I I I  (X = N H ;  R = H) 
N ~ CH~OR IV (X = S; R = H) 
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Zusammen/assung. 6 - A z a c y t i d i n  wurde  s y n t h e t i s i e r t ;  es 
erwies  s ich  a ls  A n t i m e t a b o l i t .  

F. ~ORM, J. SMRT, a n d  V. CtgRNECKIJ 3 
Department o/ Organic Synthesis, Institute o/ Organic 
Chemistry and Biochemistry, Czechoslovak Academy o/ 
Science, Prague, November 3, 1960. 

b) In&~ctive effect. The  i n d u c t i v e  ef fec t  of a n  e lec t ron-  
w i t h d r a w i n g  g r o u p  7 , -subs t i tu ted  to  a n  a, / / - u n s a t u r a t e d  
k e t o n e  will oppose  t h e  p o l a r i z a t i o n  i n h e r e n t  in  t h e  exc i t ed  
s t a t e  b y  cha rge  repu l s ion  b e t w e e n  t h e  C-5 a n d  C-6 elec- 
t r o n  de f i c i en t  cen t res  (of. I I I ) .  F u r t h e r ,  a n  e l ec t ronega t i ve  
y s u b s t i t u e n t  will, b y  p l a c e m e n t  of a p a r t i a l  pos i t ive  
cha rge  on  t h e  ~,-carbon a t o m  (cf. IV) oppose  t he  mobi l i -  
za t ion  of t h e  ~-e lec t rons  necessa ry  to  r e a c h  t he  exc i ted  
s ta te .  

The Ultraviolet Light Absorption Spectra 
of Steroid C-6 Substituted-A4-3-Ketonesl 

The  bas ic  s t r u c t u r e s  u n d e r  cons ide ra t i on  a re  i l l u s t r a t ed  
b y  f o r m u l a  12. 

c,3t~'-.. 
~ ' earlial ster0ifl r0rmula 

0 X=CHa, F, C[,Br, I.N0a,0H 
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I n  t he  absence  of e x t r a n e o u s  fac to rs  (e.g. t l - k e t o  sub-  
s t i t u e n t s )  a s t e ro ida l  A4-3-ketone,  u n s u b s t i t n t e d  a t  C-2 or  
C-6, in  a lcohol  so lu t ion  e x h i b i t s  m a x i m u m  a b s o r p t i o n  in 
t h e  u l t r a v i o l e t  a t  240-242  mtx 3. S u b s t i t u t i o n  of e lec t ro-  
n e g a t i v e  g roups  a t  C-6 gives r ise to  e i t h e r  b a t h o c h r o m i c  
or  h y p s o c h r o m i c  sh i f t s  in  t h e  a b s o r p t i o n  m a x i m u m .  
Before  de t a i l i ng  t he  i n d i v i d u a l  cases, t h e  p r inc ipa l  fac to rs  
a f fec t ing  t h e  u l t r a v i o l e t  l i gh t  a b s o r p t i o n  p rope r t i e s  of C-6 
s u b s t i t u t e d  A4-3-keto s te ro ids  will be discussed.  

The excited state o/A4-3-keto steroids. T he  p r inc ipa l  h i g h  
i n t e n s i t y  b a n d  of A~-3-keto s t e ro ids  obse rved  in  t he  
240 m ~  reg ion  is t he  K b a n d  ( N + V  t r a n s i t i o n )  a n d  is 
a t t r i b u t e d  to  t h e  f o r m a t i o n  of t h e  exc i t ed  s t a t e  ( I - ~ I I )  
w h e r e i n  t h e  c h a r g e d  d ipo la r  fo rm d o m i n a t e s .  

- 0 ~  steroid lormolae 

I II 

Possible /actors affecting transition energy (A E) o/ C-6 
substituted A4-3-keto steroids, a) Planarity. F o r  e f fec t ive  
e l ec t ron ic  t r a n s i t i o n  b e t w e e n  t h e  ends  of a dipole  i t  is 
neces sa ry  t h a t  t he  c h r o m o p h o r e ,  in  t h i s  case t h e  u n e x c i t e d  
u n s a t u r a t e d  ke tone ,  be  e s s en t i a l l y  u n i p l a n a r .  S ter ic  
fac to rs  w h i c h  r e su l t  i n  d i s t o r t i o n  of t h e  c h r o m o p h o r e  
p l ane  m a y  af fec t  t he  e n e r g y  r e q u i r e m e n t  necessa ry  to 
r each  t he  exc i t ed  s ta te .  A priori i t  m i g h t  h a v e  been  an t i -  
c ipa t ed  t h a t  a b u l k y  6fl-axial  s u b s t i t u e n t  would  cause  a 
d i s t o r t i o n  of t h e  c h r o m o p h o r e  b y  v i r t u e  of t he  1, 3-diaxia l  
n o n - b o n d e d  i n t e r a c t i o n s  b e t w e e n  such  a g roup  a n d  t he  
C- t0  m e t h y l  g roup .  A n t i c i p a t i n g  t he  d iscuss ion  w h i c h  
follows i t  m a y  b e  n o t e d  t h a t  t h e  effect  o n  t h e  u l t r a v i o l e t  
m a x i m u m  of t h i s  I, 3 -d iaxia l  i n t e r a c t i o n  can  on ly  be  
min ima l .  

T h e  g e o m e t r y  of t h e  s y s t e m  is such  t h a t  if t he  sub-  
s t i t u e n t  a t  C-6 occupies  t h e / / - a x i a l  pos i t ion  i ts  i n t e r a c t i o n  
w i t h  t he  dipole  of t he  ~, ] / - u n s a t u r a t e d  k e t o n e  sys tem,  is of 
g r ea t e r  m a g n i t u d e  t h a n  t h a t  of a n  i den t i ca l  s u b s t i t u e n t  in  
t he  e - e q u a t o r i a l  pos i t ion ,  cf. F igure  V. T h u s  t h e  i n d u c t i v e  
effect  of a 6 / / s u b s t i t u e n t  will be g r e a t e r  t h a n  t h a t  of t h e  
c o r r e s p o n d i n g  6~ s u b s t i t u e n t .  
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A l t h o u g h  no  such  cases h a v e  been  repor ted ,  one  m a y  
p r e d i c t  t h a t  C-6 s u b s t i t u t i o n  of a A4-3-ketone b y  a s t rong  
e lec t ron  re leas ing  g roup  would  re su l t  in a lower ing  of t h e  
e x c i t a t i o n  ene rgy  a n d  a c o n s e q u e n t  b a t h o c h r o m i e  sh i f t  in  
t he  pos i t ion  of m a x i m u m  a b s o r p t i o n  (K b a n d )  in  t h e  
u l t r a v i o l e t  spec t rum.  

c) Neighbouring group participation in the excited state. I f  
a s u b s t i t u e n t  a t  C-6 is in  such  a pos i t i on  t h a t  i t  m a y  w i t h  
m i n i m a l  m o v e m e n t  interact-  w i t h  t h e  u n s h a r e d  o rb i t a l  of 
t h e  e x c i t a t i o n  s t a t e  C-5 c a r b o n i u m  ion  a n d  if t h e  sub-  
s t i t u e n t  is c a p a b l e  of a ccep t ing  a pos i t ive  charge ,  pa r t i c i -  
p a t i o n  in t he  exc i ted  s t a t e  is possible  (Fig. VI) .  

Th i s  will r e su l t  in  a lower ing  of t h e  e x c i t a t i o n  e n e r g y  
d u e t o  a n  e x t e n s i o n  of t he  e f fec t ive  l e n g t h  of t h e  c o n j u g a t e d  

x This paper is considered to bc Steroids CLXI in the series from 
these laboratories; part CLX, C. CASAS CAMPILLO and L. F. Bo- 
JALZL, American Review of Respiratory Diseases, in press. 

z For leading references to the preparation of compounds of this type 
cf. A. BowERs, E. DgNOT, M. B. Sm~cu~z, L. M. SANeHEz- 
HIDALGO, and H. J. RItCGOLD, J. Amer. chem. Soc. 81, 5233 (1959). 

3 For an excellent compendium and review of the ultraviolet ab- 
sorption spectra of steroids, covering the literature into i95~, see 
L. DORF.~tAU, Chem. Rev. a3, 47 (1953). 


