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Fu l l  de ta i l s  of  th is  syn thes i s  will be  pub l i shed  else- 
where .  T h e  w o r k  is be ing  e x t e n d e d  in va r i ous  d i rec t ions .  

A. R.  BATTERSBY and  H.  T.  OPENSHAW 

U n i t e d  College, U n i v e r s i t y  of St.  Andrews ,  Scot land ,  
S e p t e m b e r  5, 1950. 

Zusammen]assung 

Die Ve rb indung  (I) wurde  fiber die Zwischens tu fen  
(II)-(v) s y n t h e t i s c h  aufgebau t .  Die  O x y d a t i o n  yon  (I) 
m i t  Mercu r i ace t a t  l ie fer te  d l - R u b r e m e t i n i u m b r o m i d ,  
dessen A b s o r p t i o n s s p e k t r u m  m i t  d e m j e n i g e n  yon  d- 
R u b r e m e t i n i u m b r o m i d ,  da rges te l l t  aus E m e t i n ,  iden-  
t i sch  ist. Die  heu t e  als r i ch t ig  a n g e n o m m e n e  S t r u k t u r -  
formel  yon  E m e t i n  wi rd  d a d u r c h  bestXtigt .  

C h e m i c a l  A c t i o n  of I o n i z i n g  R a d i a t i o n s  
on  S tero id  C o m p o u n d s  

Substances produced by the action o /X - rays  on cholesterol 
and on A 5-pregnene-ol-one in aqueous systems 

In  con t i nua t i on  of p rev ious  work  ~ on the  chemica l  
ac t ion  of ionizing rad ia t ions  and the  fo rma t ion  of free 
radicals  and  a toms  in these  processes -° we h a v e  inves t ig -  
a t ed  the  ac t ion  of X - r a y s  on choles te ro l  (I) and  A a- 
p regnene-o l -one  (IV) in aqueous  sys tems  (aqueous  
solu t ions  of wa te r - so lub le  de r iva t i ve s  and  aqueous  
ace t ic  acid  solut ions) .  

F r o m  these  i r r ad i a t ed  solu t ions  we were  able  to  
isolate  and  to  cha rac te r i ze  by  u n a m b i g u o u s  m e t h o d s  in 
t he  case of (I) : cho les tane- t r io l  (3fl, 5e, 6fl) (II) and  A b- 
choles tene-ol  (3fl)-one (7) ( I I I )  and  in t he  case of ( IV):  
a l lo -p regnane- t r io l  (3fl, 5, 6fl)-one (20) (V). 
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These  subs tances  are  fo rmed  in good  yie lds  .and we 
were  a lways  able  to  a ccoun t  for 80 and  s o m e t i m e s  90% 
of t h e  s t a r t i ng  mate r ia l s .  

I t  is w o r t h  n o t i n g  t h a t  c o m p o u n d  (II) has  been  
i so la ted  f rom t h e  a r te r io-sc le ro t ic  h u m a n  aortaX, f rom 
pig ' s  t e s tes  2, and  f rom beef  l iver  3, and  c o m p o u n d  ( I I I )  
f rom bul l ' s  t es tes  4 and  f rom pig ' s  t es tes  b. 

T h e  resul ts  ob t a ined  m a y  be  of some genera l  in t e res t  
on a c c o u n t  of t h e  i m p o r t a n c e  of  s terols  a n d  s te ro id  
h o r m o n e s  in cell m e t a b o l i s m  and  in v iew of t he  role  of  
choles te ro l  as a p recursor  in t h e  b io-synthes is  of s te ro id  
h o r m o n e s  and  the  close re la t ionsh ip  of AS-pregnene-ol  - 
one to  t he  sex  hormones .  

A full  a ccoun t  inc luding  a discuss ion of t h e  m e c h a n i s m  
of these  processes wilt  be pub l i shed  elsewhere.  

This  work  was suppor t ed  b y  a g r a n t  f rom the  Medical  
Resea rch  Counci l  to w h o m  our  t h a n k s  are  due.  

JOSEPH WEISS and  MAX KELLER 

U n i v e r s i t y  of D u r h a m ,  King ' s  ColIege, Newcas t l e  on 
Tyne ,  Eng land ,  M a y  12, 1950. 

Zusam men/ass ung 

N a c h  der  B e s t r a h l u n g  v e r d i i n n t e r  L6sungen  yon  
Choles te r in  bez iehungsweise  A~-Pregnen-ol-(3fl)-on-(20) 
m i t  R6n tgens t r ah l en ,  i sol ier ten  wir  Choles tan- t r io l -  
(3fl, 5~, 6fl) und As-Cholesten-ol-(3fl)-on-(7) bez iehungs-  
weise a l lo-Pregnan- t r io l - (3f l ,  5, 6/~)-on-(20). 
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T h e  S t r u c t u r e  of NaPtaO 4 

Fo l lowing  J6RGENSEN t and  ~VSHLER 2 we h a v e  pre- 
pa r ed  a p l a t i n u m  oxide  by  hea t i ng  an  i n t i m a t e  m i x t u r e  
of s o d i u m  ch lo rop la t i na t e  and  s o d i u m  c a r b o n a t e  ju s t  
t o  mel t ing .  J6RGENSEN'S analys is  of t he  p r o d u c t  ted 
h im to  t h e  fo rmu la  PtaO 4 whi le  ~¥OHLER'S more  de ta i l ed  
analys is  g a v e  v a r y i n g  resul ts  f i t t ing  a f o rmu la  P t O x  w i t h  
1 ~ .'¢ ~ 2. "~V()HLER found  t h a t  t he  p r o d u c t  also con-  
t a i n e d  smal l  a m o u n t s  of wa t e r  a n d  s o d i u m  which  could  
n o t  be  r e m o v e d  even  b y  boi l ing wi th  acids.  T h e  w o r k  
r e p o r t e d  here  shows t h a t  t h e  c o m p o u n d  fo rmed  is 
a c tua l l y  NaPt304.  

X - r a y  p o w d e r  d i ag rams  of our  j e t  b lack  p r e p a r a t i o n  
showed  a se t  of v e r y  sha rp  l ines which  could  be  indexed  
on  a cub ic  s imple  l a t t i ce  of cell edge 5 - 6 8 9 +  0,002 A.  
A c c u r a t e  i n t e n s i t y  va lues  for f i l t e red  CuK~ r ad i a t i on  
were  ob ta ined  for ~ < 45 ° w i th  a Nore lco  Ge ige rcon teur  
i n s t r u m e n t  and  for h igher  va lues  of ~ by  careful  v i sua l  
analys is  using the  mul t ip l e  f i lm t echn ique  and  app ly ing  
an  abso rp t ion  cor rec t ion .  

S y s t e m a t i c  ex t inc t ions  led to t he  p robab le  space  
groups  O~--Pm3n and  T~--PT~3n. I t  was fu r the r  found  
t h a t  re f lec t ions  (hkl) occured  only  w h e n  e i the r  of the  
fo l lowing condi t ions  was sat isf ied:  

h + k + l =  2n; (t) 

h =  4n, h =  4 n +  2, l =  4 n : i :  1. (2) 

1 S.M. JORGENSEN, J. pr. Chem. 16, 344 (1877). 
2 L.W6HLER, Z. anorg. Chemie 40, 450 (1904). 
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The only positions tha t  are compatible with these 
special ext inct ion rules are the two equivalent  sets of 
6-fold positions 6c and 6d I in O~ or T~. One of these 
sets, e. g. 6c, ~ (¼ 0 ½, J) 2, .must therefore be occupied 
by six Pt-atoms.  Two more Pt -a toms might  be placed 
at  the origin and the cube center (positions 2a) but  
then ten actual ly observed lines should be absent or 
very weak. There is fair agreement  between observed 
and calculated intensities at  this stage. 

Even  with heavy exposures, no additional lines could 
be discovered. The  scattering from the remaining atoms 
should therefore fulfill either of the above ext inct ion 
rules (1) and (2), or both. Condition (2) (together with 
[1]) is satisfied only by the sets 6c and 6d discussed above 
(the former filled with Pt -a toms and the la t te r  not  
available because of space requirements),  but  condi t ion 
(1) alone is precisely tha t  for a body centered lattice. 
The remaining atoms are thus arranged on a body 
centered lattice. This and spatial  considerations lead to 
the a l te rna t ive  of positions 8e of O~ or the related 
positions 8e of Td 4 for the O-atoms. 
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Fig. 1 a. - Projection 0' (x, y) on (001}-plane. Contours in arbitrary 
units, zero contour dotted, negative contour dashed. 

Fig. I b. - View of unit cell along c-axis. Numbers are g-parameters, 
with the additional stipulation that the value 0.25 indicates an atom 

at z = 0"25 as well as at z = 0.75. 

A Fourier  project ion ~" (x, y) with P t -a toms removed 
was prepared using as coefficients the algebraic dif- 
ferences between the  observed s t ructure  factors (with 
signs deduced from the Pt-contributions) and calculated 
s t ructure  factors based on the Pt-scat ter ing only. In  the 
case tha t  several forms reflected at an equal 0-value,  
the to ta l  intensi ty  was divided among the components  
of the line proport ionally to the frequency factors. 

Fig. l a  shows one quarter  of the unit cell of this pro- 
jection. The peak at  the center  of ~he diagram contains 
two superimposed O-atoms and thus fixes the oxygen 
parameters  a t  positions 8e of O], (000, ½~) + (~¼, 
~ ,  2). The peak at  the origin shows the presence of 
sodium in the crystal,  its magnitude amount ing to 
roughly 70% of the oxygen peak  (expected about  

10 ~ Na+ -~. There are then Na-ions - -  ~ 0-6 for 
16 20 (s uperimposed)] 
inside the cubes formed by the O-atoms, two per uni t  
celt, filling the positions 2a of O~ with parameters  
(000, ½ ½ ]). The possibility exists tha t  some of these 
oxygen cubes remain unfilled but  the magnitude of the 
sodium peaks suggests t ha t  this is not  the case in our 

substance. The project ion shows some other much 
smaller peaks which are probably due to  incomplete  
subtraction of the Pt-contr ibut ions,  exper imental  
inaccuracies of observed intensities, breaking-off error, 
and incorrect  apport ioning of intensities to components  
of lines in which several reflections superimpose. The 
agreement  between observed and calculated intensities 
is excellent if the oxygen and sodium contr ibutions are 
included. Fig. I b is a view of the complete unit  cell along 
the c-axis and indicates the port ion shown by the 
Fourier  projection of Fig. la .  

The formula of the oxide under discussion is thus 
found to be NaPt304. This explains the presence of 
sodium in W6HL~R'S analysis. The varying amounts  of 
oxygen found by W6HLER could be explained by the 
assumption of the addit ional  presence of amorphous 
plat inum oxides to which might  be adsorbed the water  
found by him. The space group of the s t ructure  is 
O~-Pm3n. All P t -a toms are equivalent  and have thus 
the oxidat ion number  -~. The coordinat ion and bonding 
of the various atoms can be described as follows (cf. 
Fig.  lb). Each sodium is surrounded by eight oxygens 
at  the corners of a cube at  a distance of 2.463 2~. Each 
oxygen is in the center of a symmetr ica l  t r igonal  
bipyramid the apices  of which are formed by two Na- 
ions at 2.463 A and the central  tr iangle by three O- 
atoms a t  2-011 ~x. Each p la t inum is surrounded octa- 
hedrally, being in the middle of a square of four O-atoms 
at 2.011 A and joined above and below to two Pt -a toms 
at  2-845 A . T h e  Pt-O distance is within 0.01 ]k of the 
Pt-O distance found in Pt-O* (2"02 h)  and thus corre- 
sponds essentially to a single bond between pla t inum 
and oxygen.  These bonds are shown in Fig. lb. The 
P t - P t  distance is close enough for covalent  bonding of 
these metal  atoms (these bonds are not  shown in 
Fig. lb), the value of the bond number  * being 0.377. 
The sodium oxygen bonding is essentially of ionic 
character.  The sum of the ionic radius ~ of Na + (0.95 /~) 
and the van der Waal ' s  radius 3 of O (1.40/~ [ionic radius 
1.32 /~]) is 2.35 A so tha t  the Na-ion fit very loosely 
inside the oxygen cubes. 

The presence of infinite strings of bonded Pt -a toms 
parallel to  the cubic axes implied, possible metal l ic  
conduction in NaP%O 4. I t  turned out, however, t ha t  
conduct ion 'occurs  essentially by an ionic mechanism, 
probably involving the Na-ions. The specific resistance 
is of the order of 104 ohm-cm at  room tempera ture .  

A full report  of this work is to  be given elsewhere. 

JORG WASl~R and EDWIN D. MCCLANAHAN, jr. 

Chemistry Depar tment ,  The Rice Inst i tute,  Houston,  
Texas, June  18, 1950. 

Zusammen[assung  

Eine mikrokristal l ine Pla t inverbindung der Formel  
NaPt304 wird beschrieben. Alle Pla t ina tome sind gleich- 
wert ig und die Koordinat ionen sind die folgenden: 
Plat in 4 0  und 2 P t ;  Sauerstoff:  3 P t  und 2 Ha;  Na t r ium:  
8 O. Die Substanz ist ein ionischer Leiter. 
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Berlin 1935, vol. 1. 

3 The symbol ) stands for cyclical permutation. 


