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s t reaming"  was given by SCHWARZSCmLI) who proposed 
to subst i tute  to the Maxwellian dis t r ibut ion of the stars '  
velocities, adopted by IEDDINGTON for the two hypo- 
thet ical  streams, a single law of distr ibution correspond- 
ing to a slightly al tered Maxwellian law in which the 
spherical surfaces of equal frequency are replaced by 
spheroids. The rotat ion-axis of this spheroid, obtained 
by SCHWARZSCI~ILD and others from an analysis of 
proper motions and radial  velocities, was found to be 
its longest axis, and its direction to coincide very closely 
with the vertices deduced by EDDINGTON from his " two-  
s t r e am"  theory.  The next  impor tan t  step in the s tudy 
of the s t ructure  of the Galactic System was achieved by 
SHAI'LZ¥ who applied his method  of determining the 
distances of ve ry  dis tant  star-clusters by the s tudy  of 
the Cepheid variables contained in ±hem, to the sys tem 
of the 96 globular clusters, forming in a sense the 
skeleton of our stellar system. SHAPLEY was able to 
show tha t  the position of our sun in this extended 
Galactic System was by no means central as had 
hi ther to generally been supposed, but  completely ex- 
centrie, the sun being separated from the "Galact ic  
Cent re" ,  s i tuated in the direction of the constellation 
of Sagittarius, by a distance of over 10,000 parsec (30,000 
light-years). The existence of a very distant  Galactic 
Centre was further  confirmed by  the systematic  varia-  
t ion of the mean radial velocities and proper motions of 
the stars along the Galactic Equator ,  s tudied by OoR~ 
and explained by him as the result  of a general rotat ion 
of the whole stellar system round an axis passing through 
the Galactic Centre, but  wi th  vMocities decreasing with 
the distance of the stars from this rotation-axis.  Two 
more peculiarities of the dynamical  s tate of the Galaxy, 
discovered in the course o5 the present century, tend to 
confirm the "Ga lac t i c  Rota t ion  T h e o r y "  proposed and 
developed by OORT and LINDBLAD. These are: (1) the 
very great  veloci ty of the sun with respect to the globular 
clusters whose radial  velocities have been determined 
(about 300 km/sec in a direction roughly perpendicular  
to the direction of the Galactic Centre), and (2) the 
complete a symmet ry  in the distr ibution of the directions 

of motion of the stars whose space velocities with re- 
spect to the sun exceed 60 km/sec.  All these stars of 
greatest  observed speed move in the opposite direction 
to tha t  of the sun's motion and are therefore evident ly  
field-stars which do not  par t ic ipate  in tile rapid mot ion 
of the sun and the major  par t  of the stars forming its 
immedia te  surrounding, but  are left behind by this 
quickly moving group in the course of its rotat ional  
motion around the Galactic Axis. In  t rying to give a 
general picture of the s tructure of our Galaxy we see 
tha t  the frame of this picture must  necessarily be given 
by the spacial distr ibution o5 the globular star-clusters, 
but  tha t  vast  regions within this general  frame must  
as yet  remain a blank. The distribution of the open or 
" g a l a c t i c "  clusters studied by R. J. TRf)MPLER permits  
us to a certain ex ten t  to bridge the gap separat ing the 
sun 5rom the Galactic Centre, but  all objects s i tuated 
beyond this centre remain to the present day  compIetely 
inaccessible to the optical means at our disposal. I t  is 
natural  under these circumstances to turn  to the numer- 
ous extragalact ic  n e b u l a  which have lately unquestion- 
ably been proved to be external  star  systems not un- 
similar on the whole to our own, and among which the 
spiral form seems to play a very  conspicuous part.  There 
has accordingly been no lack of a t t empts  to interpret  
the spacial dis tr ibut ion of the great  star-clouds forming 
the  Milk?- W a y  proper  as the whorls of a spiral a rm 
originat ing in the  Galactic Centre, and the latest  as ye t  
only par t ly  published results of ~V. BAAI)~, obtained with  
the 100-inch reflector of the Mount Wilson observatory 
seem to indicate, tha t  our stellar system may  very  well 
be conceived as a spiral nebula of the part icular  type 
known as " b a r r e d "  spirals, though we cannot  as yet  be 
quite sure of the val idi ty  of this conclusion. The question 
of the s tructure of our Galaxy is moreover  complicated 
by the fact tha t  i t  apparent ly  is not  a completely 
isolated formation as had till recently been supposed, 
but  forms a par t  of a local cluster of a t  least ten galaxies, 
to which the two Magellanic Clouds and the great  spiral 
n e b u l a  M 3t Andromedae and M 3~ Tria~guli likewise 
belong. 
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S y n t h e s i s  of  S y m m e t r i c a l l y  L a b e l e d  A c e t i c  A c i d  
f r o m  B a C O ~  

Acetic acid in which a labeling carbon isotope is dis- 
t r ibuted  uniformly between the methyl  and carboxyl  
groups is a u~eful compound as a tracer in metabolic ex- 
per iments  and in the synthesis of other metabolites.  This 
repor t  presents a simple method of synthesis on a small 
scale and in high yield. Since C la and C 14 are usually 
obtained as BaCO s, the la t ter  was taken as the s tar t ing 
material ,  and the synthesis consisted essentially of three 

steps: (1) reduction of BaCO 3 to BaC2; (2) conversion oi 
SaC 2 to acetylene;  and (3) t r ea tmen t  of acetylene with 
K O H  to form potassium acetate.  Overall  yields ranged 
from 60 to 80 % when working on a 1-millimole scale. 

Formation o/ BaC~. The reduct ion of BaCO~ to BaC~ 
by heat ing with Mg in an a tmosphere  of H~ was first 
reported by 5{AQUENNE 1 in 1893, and has recently been 
used by CRAMER and KISTIAKOWSKY 2 for the synthesis 

1 L. MAQUEN~E, Ann. Chim. phys. 28, 261 (1893). 
R. D. CRAMEr~ and G.B. KISTIAKOWSKY, J. biol. Chem. 137~ 

549 (1941). 
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of l ac t i c  acid.  Th i s  r e a c t i o n  goes well  on  a s m a l l  scale  
o n l y  if  one  t a k e s  a d v a n t a g e  of t h e  h e a t  of t h e  r e a c t i o n  
b y  c o m p r e s s i n g  t h e  m i x t u r e  of B a C O  3 a n d  Mg p o w d e r s  
i n to  a ha rd ,  dense  mass .  I n  p rac t i ce ,  .2 g of BaCO 3 was  
i n t i m a t e l y  m i x e d  w i t h  "5 g of Mg powder ,  a n d  t h e  
m i x t u r e  c o m p r c s s e d  in a s tee l  pe l l e t  p ress  t o  a s m a l l  
wafer .  Th i s  w a s  p l aced  in  a n  i r on  b o a t  ins ide  a n  i r on  
p ipe  t h r o u g h  w h i c h  a s t r e a m  of  H~ gas  was  f lowing,  a n d  
was  t h e n  se t  in  a f u r n a c e  a t  1,000 °. W h e n  t h e  t e m p e r a t u r e  
of t h e  p ipe  r e a c h e d  7 0 0 - 7 5 0  o r e a c t i o n  o c c u r r e d  a n d  t h e  
pe l l e t  e x p l o d e d .  T h e  p ipe  was  coo led  r a p i d l y  w i t h  w a t e r  
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Glass apparatus for converting BaC~ to acetate. 

a n d  t h e  g r a y - b l a c k  c o n t e n t s  of t h e  b o a t  t r a n s f e r e d  to  
t h e  a p p a r a t u ~  s h o w n  in  t h e  F i g u r e  for  c o n v e r s i o n  to  ace-  
t y l ene .  A c e t y l e n e  t i t r a t i o n s  a c c o r d i n g  to  WILLSTXTTER x 
i n d i c a t e d  y ie lds  of  7 5 - 8 5 %  in  t h i s  s t ep .  

Conversion o[ B a C ,  to Acetate:  B a C  2 r e a c t s  r a p i d l y  a n d  
q u a n t i t a t i v e l y  w i t h  w a t e r  t o  y ie ld  a c e t y l e n e .  T h e  m e t h o d  
t h e n  u sed  for  a c e t a t e  f o r m a t i o n  was  b a s e d  u p o n  a n  
o b s e r v a t i o n  b y  FEUCHTER "~ t h a t  a c e t y l e n e  b u b b l e d  
t h r o u g h  m o l t e n  N a O H - - K O H  was  p a r t i a l l y  c o n v e r t e d  
to  a c e t a t e .  Th i s  p r i n c i p l e  was  a d o p t e d  b y  STROSACKER 
et al. a w h o  used  sol id  N a O H  in t h e  c o m m e r c i a l  p ro -  

1 R. WILLSTATTER and E. ~IA$CtIMANNj Ber. dtsch, chem. Ges. 
53, 939 (1920). 

2 H. FEUCHTER, Chem.-Ztg. 38, °~73 (1914). 
3 C. J. STROSACKER, C, C. KENNEDY, and E. L. PELTON, U.S. 

Patent 1866430 (1932). 

d u c t i o n  of a c e t a t e .  W e  f o u n d  a p r a c t i c a l l y  q u a n t i t a t i v e  
c o n v e r s i o n  w h e n  a c e t y l e n e  was  h e a t e d  in  a sea led  t u b e  
w i t h  a l k a l i - s a t u r a t e  a sbes tos .  

T h e  a p p a r a t u s  s h o w n  in  t h e  F i g u r e  p r o v e d  c o n v e n i e n t  
for c a r r y i n g  o u t  t h e  r eac t i on .  I n  p rac t i ce ,  t h e  BaC~ was  
p l a c e d  in  A,  15 ml  w a t e r  in  D, a n d  .3 g of  a s b e s t o s  
u p o n  w h i c h  h a d  b e e n  d r i ed  .6 g I<OH in E.  T h e  ap -  
p a r a t u s  was  e v a c u a t e d  t h r o u g h  s t o p c o c k  B a n d  a l iqu id  
a i r  f l ask  p l a c e d  a r o u n d  E .  W a t e r ,  a d m i t t e d  t h r o u g h  
s t o p c o c k  C, r e a c t e d  v i o l e n t l y  w i t h  t h e  c a r b i d e  ( the  m i x -  
t u r e  was  w a r m e d  w i t h  a f l ame  for  5 - 1 0  m i n u t e s  to  
i n s u r e  c o m p l e t e n e s s )  a n d  t h e  e v o l v e d  a c e t y l e n e  p lus  
s o m e  w a t e r  c o n d e n s e d  in  E .  T u b e  E was  sea led  off a n d  
p l a c e d  in  a f u r n a c e  a t  2500 for  1 hour ,  a f t e r  w h i c h  t h e  
c o n t e n t s  were  s u s p e n d e d  in 50 m l  w a t e r ,  6 m l  of  2 0 %  
H2SO 4 were  a d d e d ,  a n d  t h e  ace t i c  ac id  was  d i s t i l l ed  ou t .  
T h e  ac id  was  i d e n t i f i e d  b y  a D u c l e a u x  t i t r a t i o n .  Y i e l d s  
of 8 0 - 9 0 %  were  o b t a i n e d  in  t h i s  conve r s ion ; ,  o v e r a l l  
y ie lds  f rom BaCO3 b e i n g  in  t h e  r a n g e  of  6 0 - 8 0  %. 
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Z u s a m m e n / a s s u n g  

E s  wi rd  eine M e t h o d e  b e s c h r i e b e n ,  m i t  d e r e n  Hi l fe  
s ich  a u s  BaCO 3 Essigs~iure h e r s t e l l e n  lliBt, die C la ode r  
C 14 s y m m e t r i s c h  als  ~ctracer,~ enth~i l t :  BaCOs wi rd  zu-  
n~ichst  zu ]3aC 2 r e d u z i e r t .  H ie r f i i r  w i rd  B a C O  s in  e ine r  
k l e i n e n  K u g e l  m i t  M a g n e s i u m p u l v e r  g e m i s c h t  u n d  ge 
p r e B t  u n d  d a n n  in r e i n e r  W a s s e r s t o f f a t m o s p h ~ i r e  a u f  
700-750  o e rh i t z t .  Das  r e s u l t i e r e n d e  K a r b i d  (BaC,)  wi rd  
l a n g s a m  m i t  ~,Vasser z e r s e t z t  u n d  d a m i t  A z e t y l e n  ge- 
w o n n e n .  Das  A z e t y l e n  w i rd  m i t  Hi l fe  v o n  m i t  K a l i u m -  
h y d r o x y d  d u r c h t r i i n k t e m  A s b e s t  a u f  2500 e r h i t z t ,  wo- 
be i  s ich  K a l i u m a z e t a t  b i lde t .  Dieses  K a l i u m a z e t a t  in 
A s b e s t  wi rd  in Schwefe ls i iu re  s u s p e n d i e r t .  D u r c h  Des t i l -  
l a t i o n  erh~ilt m a n  Ess igs i iure .  Die  A u s b e u t e  betr~igt  et-  
wa  60 -80  %. 

O n  t h e  M e c h a n i s m  of  C a t a l y t i c  H y d r o g e n a t i o n  

a n d  D e h y d r o g e n a t i o n  w i t h  R h o d i u m  I 

T h e  success fu l  use  of  s y n t h e t i c  h i g h  p o l y m e r s  in  t h e  
p r e p a r a t i o n  of h i g h l y  a c t i v e  n o b l e  m e t a l  c a t a l y s t s  led  
to  t h e  e x t e n s i o n  of  t h e i r  a p p l i c a t i o n  t o  r h o d i u m .  Fo l low-  
ing  t h e  ea r l i e r  2 p r o c e d u r e  for  p a l l a d i u m  a n d  p l a t i n u m  
we h a v e  p r e p a r e d  a r h o d i u m - p o l y v i n y l  a l coho l  c a t a l y s t  
(Rh-PVA). 

The Rh-PVA catalyst was used in the hydrogenation 
of the C---- C double bond and NO 2 group. In particular, 
nitrobenzene ~ was studied in greater detail. It is readily 
r e d u c e d  to  a n i l i n e  a t  a t m o s p h e r i c  p r e s s u r e  a n d  r o o m  
t e m p e r a t u r e  b y  s h a k i n g  i t s  a lcoho l ic  s o l u t i o n  w i t h  
h y d r o g e n  i n  t h e  p r e s e n c e  of  R h - P V A .  A d d i t i o n  of  
h y d r o g e n  t o  t h e  c a r b o n - c a r b o n  d o u b l e  b o n d  is a lso  
eas i ly  a c h i e v e d .  

T h e  b e h a v i o u r  of p a l l a d i u m  a n d  r h o d i u m  is r e m a r k -  
a b l y  d i f f e r e n t  in  t h a t  t h e  a c t i v i t y  of r h o d i u m  is g r e a t l y  
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