
15.4. 1968 Speeialia 319 

S P E C I A L I A  
Les a u t e u r s  son t  seuls r e sponsab les  des op in ions  expr im4es  d a n s  ces b r6ves  c o m m u n i c a t i o n s .  - F i i r  die K u r z m i t t e i l u n g e n  
is t  ausschl iess l ich  de r  A u t o r  v e r a n t w o r t l i c h .  - Pe r  le b r c v i  c o m u n i c a z i o n i  6 r e sponsab i l e  solo l ' au to re .  - The  ed i to r s  
do n o t  ho ld  t h e m s e l v e s  r e spons ib le  for  t he  op in ions  expressed  in the  a u t h o r s '  b r ie f  repor t s .  - OTBeTCTneHH0CTb 3a 

KOp0TKHe c0oSmeHHa HeC'4T HCKmOqHTeabHO aaTop. - El  r e sponsab le  de  los i n f o r m e r  reducidos ,  estA el au to r .  

A Note on Solutions Governing the O r i g i n  of  Polytropes 

I n  t h i s  n o t e  t h e  a u t h o r  i n t e n d s  to  give a n  en t i r e ly  
d i f f e ren t  proof,  wh ich  is m o r e  logical, of his  r e c e n t  r e su l t  
t h a t  t h e  or ig in  of po ly t ropes ,  w h a t e v e r  be  t h e  index,  is 
g o v e r n e d  b y  so lu t ions  of t h e  LANE-EMDEN e q u a t i o n  for  
e i t h e r n = 0 o r n = - -  lX. 

A t  t h e  or ig in  of t h e  po ly t ropes ,  dP/dr a n d  de~dr v a n i s h :  
t h a t  is, a t  t h e  or igin,  P a n d  ~ a re  n o t  f unc t i ons  of r. 
E q u a t i o n s  g o v e r n i n g  t h e  h y d r o s t a t i c  equ i l i b r ium sugges t  
t h a t  a t  a n y  p o i n t  in  t h e  conf igura t ion ,  where  P a n d  e a re  
re la ted ,  b o t h  P a n d  ~ are  f u n c t i o n s  of r s imul t aneous ly .  
Hence ,  a t  t h e  origin,  P a n d  ~ a re  i n d e p e n d e n t  of e ach  
o t h e r ;  b u t  a po ly t rop i c  model ,  in  wh ich  P a n d  O are  
n o t  re la ted ,  c a n n o t  h a v e  a n y  phys i ca l  va l id i ty .  Th i s  
m a k e s  i t  c lear  t h a t ,  a t  t he  origin,  P = K ~1 + 1in c a n  be  
r e l e v a n t  on ly  for such  l i m i t i n g  va lues  of n for  w h i c h  
P a n d  ~ t e n d  to  b e c o m e  i n d e p e n d e n t  of  each  o ther .  Thus ,  
w h a t e v e r  b e  t he  i ndex  of t he  po ly t rope ,  t he  a r r a n g e m e n t  
of so lu t ions  a t  t h e  or ig in  will be g iven  b y  so lu t ions  for  
e i t he r  n t e n d i n g  to  zero or for  n t e n d i n g  to  --1. 

I f  we cons ide r  t h e  f u n d a m e n t a l  e q u a t i o n  in t e r m s  of 
r a n d  P ,  t h e n  so lu t ions  for  n = -- 1 will g o v e r n  t h e  or ig in  

for  t he  s imple  r ea son  t h a t  for n = 0, P c a n n o t  be  f ini te .  
F o r  s imi la r  r ea sons  if we cons ider  t h e  s t r u c t u r e  in  (r ;  e)- 
p lane ,  so lu t ions  for n = 0 will  g o v e r n  t h e  or ig in  2. 

Zusammen[assung. E s  wi rd  bewiesen,  dass  fiir den  Ur -  
s p r u n g  y o n  P o l y t r o p e n  n u r  L 6 s u n g e n  de r  EMDEN- 
G l e i c h u n g  v o m  I n d e x  0 oder  -- 1 s ind.  
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Molecular Compounds Without Chemical Bonding 

W h e n  benzene  is a d d e d  to  a so lu t ion  of n ickel  cyan i de  
in aqueous  a m m o n i a  c o n t a i n i n g  acet ic  acid,  a p r ec i p i t a t e  
of t h e  compos i t i on  [ N i ( C N ) ~ . N H  a - C6H8] is fo rmed  1. 
O t h e r  example s  of these  a d d i t i o n  c o m p o u n d s  are  those  
f o r m e d  b e t w e e n  nickel  c y a n i d e - a m m o n i a  c o m p l e x  
[Ni(CN)~.  NH~] a n d  molecules  of an i l ine  (C6H~NH~), 
p y r i d i n e  (CsHsN), py r ro le  (C4H~N) a n d  t h i o p h e n e  (C, H4S ), 
C o n t r a r y  to  t he  s t a t e m e n t  of HOFMANN a n d  KUSPERT 1 
we h a v e  f o u n d  t h a t  p h e n o l  a n d  f u r a n  do n o t  fo rm 
c l a t h r a t e s  w i t h  n ickel  c y a n i d e - a m m o n i a  complex  2. 

A single c rys t a l  X - r a y  i n v e s t i g a t i o n  was u n d e r t a k e n  
on  t h e  benzene  c l a t h r a t e  3. T h e  large  d i s t ance  b e t w e e n  t he  
c a r b o n  a t o m s  of b e n z e n e  a n d  t he  a t o m s  of t h e  cag ing  
m a t e r i a l  was  i n t e r p r e t e d  to  m e a n  t h a t  t h e  o rgan ic  mole-  
cules are  n o t  b o n d e d  b u t  are  s imp ly  caged in t h e  c rys t a l  
la t t ice .  

W e  p r e s e n t  here  t h e  IR- spec t roscop ic  ev idence  t h a t  t h e  
organic  molecules  are  j u s t  t r a p p e d  in t h e  cav i t ies  p r o v i d e d  
b y  t h e  n icke l  c y a n i d e - a m m o n i a  l a t t i ce  a n d  t h e r e  is no  
chemica l  b o n d i n g  b e t w e e n  t h e  gues t  a n d  t h e  h o s t  mole-  
cules. 

T h e  a b s o r p t i o n  f requenc ies  of benzene  a t t r i b u t e d  to  in-  
p l a n e  v i b r a t i o n s  are  iden t i ca l  in  c l a t h r a t e  a n d  t h e  p u r e  
l iqu id  (or gas) b u t  t hose  a t t r i b u t e d  to  ou t -o f -p lane  v ib ra -  
t i ons  a re  d i f f e ren t  (more  or  less sh i f ted  e.g. 575 cm -1 b a n d  
of l iqu id  b e n z e n e  a p p e a r s  a t  706 cm -x in benzene  c h a t h -  
ra te) .  T h i s  is t h e  o n l y  i n d i c a t i o n  of i n t e r a c t i o n  b e t w e e n  
t h e  c l a t h r a t e d  molecu le  a n d  t h e  n icke l  c y a n i d e - a m m o n i a  
la t t ice .  

I t  Can be  s t a t e d  t h a t  t h e  c l a t h r a t e  b a n d s  w i t h  large 
shi f t s  co r respond  to  b a n d s  wh ich  in p u r e  c o m p o n e n t s  or 
in  a so lven t  show large shi f t s  in  c o m p a r i s o n  w i th  gaseous  
molecules .  F o r  example ,  in  benzene  c l a t h r a t e  t h e  wave  
n u m b e r  of A2u ou t -o f -p lane  b a n d  is 706 cm-1 ;  687 cm -x in 
t h e  solid s ta te ,  a n d  675 c m  -1 in t h e  v a p o u r  or l iqu id  s ta te .  
Similar ly ,  in  pyr ro le  c l a t h r a t e  [Ni(CN)~.  N H 3 . C 4 H n N ]  
t he  wave  n u m b e r  of t h e  B~ ou t -o f -p l ane  Val is 552 cm-X; 
561 cm -1 in t he  l iquid  s t a t e  a n d  475 cm -1 in t h e  v a p o u r  
s ta te .  H e n c e  t he  m a g n i t u d e s  of these  shi f t s  in  c l a t h r a t e  
b a n d s  in  c o m p a r i s o n  w i t h  t h e  b a n d s  in pure  c o m p o u n d s  
are  of t h e  s ame  o rde r  as t h e  m a g n i t u d e s  of t he  shif ts  in 
l iqu id  or  solid spec t r a  as c o m p a r e d  w i t h  t he  gaseous  
spec t ra .  I t  is, therefore ,  sugges ted  t h a t  t h e  forces w h i c h  
m a y  be  caus ing  the  m i n o r  shif ts  in  c l a t h r a t e  spec t r a  are  
of t h e  s a m e  k ind  as t he  forces wh ich  cause  t h e  sh i f t s  in  
l iquid  or  solid spec t ra ,  i.e. v a n  de r  W a a l s  forces. 

LORENZELLI a n d  ALEMAGNA 4 r ecen t ly  gave  a b r o a d  
b a n d  nea r  110 cm -1 in l iqui  d pyrrote .  T h e y  ass igned  t h i s  
b a n d  to  a n  i n t e r m o l e c u l a r  v i b r a t i o n  i n v o l v i n g  complexes  
b o u n d  t h r o u g h  h y d r o g e n  bonds .  The  pyr ro le  c l a t h r a t e  

I K, A. HOFMANN and F. K0set~kr, Z. anorg. Chem. 15, 204 (1897). 
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shows no b a n d  in t he  100-150 cm -~ region. The absence  
of th is  110 cm -~ b a n d  in pyr ro le  c l a th ra t e  suggests  t h a t  
no such  h y d r o g e n  b o n d s  are p r e sen t  in  pyr ro le  c l a th r a t e  
and  also no such b o n d i ng  is invo lved  b e t w e e n  t h e  pyr ro le  
molecule  and  t h e  ne ighbour ing  N - H  groups  of t h e  hos t  
la t t ice  (because the  h y d r o g e n  b o n d s  a s sumed  b y  L O R ~ -  
ZELLI and  ALEMAG~A ~ involve  t h e  h y d r o g e n  a t o m s  of t h e  
N - H  groups  in l iquid pyrrole) .  

F u r t h e r  s u p p o r t  for t he  absence  of chemical  b o n d s  
b e t w e e n  caged molecules and  the  hos t  complex  came 
f rom the  magne t i c  m o m e n t  s tudies  ~. The  c o n s t a n c y  of 
t he  m a g n e t i c  m o m e n t  of t he  nickel  a t o m s  in nickel  
c y a n i d e - a m m o n i a  c l a th ra t e s  suggests  t h a t  t he  inc luded 
organic molecules  are n o t  jo ined  b y  chemica l  bonds  wi th  
t he  nickel  a toms .  T h e y  are 'housed '  in t he  hos t  cavi t ies  
due to  v a n  der  Waa l s  forces. 

S N Y D E R  6, and  FRITZ et  a12 r epo r t ed  the  I R - s p e c t r a  of 
Cr(C,H,) ,  and  (C~H,)Cr(Co)s compounds ,  respec t ive ly .  I n  
t hese  complexes ,  t h e  benzene  molecules  are coord ina ted  
to  m e t a l  a t o m s  t h r o u g h  ~-bonding  s,~ These  z~-componnds 
show large sh i f t s  f rom t h e  gaseous or l iquid benzene  b a n d s  
which  are  n o t  seen  in t he  benzene  c l a th r a t e  (Table). 

Therefore ,  t h e  IR-spec t roscop ic  s t u d y  shows t h a t  ben-  
zene a n d  o t h e r  enclosed molecules in  nickel  cyanide-  
a m m o n i a  complex  are no t  l inked to  t h e  nickel  a t o m  
t h r o u g h  a chemical  bond .  HARADA 1~, and  MIYOSHI and  
co-workers  1~ ca lcula ted  the  force c o n s t a n t s  for t h e  funda-  
m e n t a l  ou t -of -p lane  v ib ra t ions  of benzene .  The force 
c o n s t a n t s  in the  c l a th ra t e s  were found  to  be  larger  t h a n  

the  values  in t he  gaseous benzene .  This  increase  in t he  
force c o n s t a n t s  was  a t t r i b u t e d  to  t h e  e lec t ron-c loud  re- 
puls ion  b e t w e e n  t h e  cage- former  and  t h e  enclosed mole-  
cules. 

Since the  ionic rad ius  ( ' c rys ta l  r ad ius '  of PAULI~G) of 
the  N i ~  (0.72 ]k) is ve ry  nea r ly  t he  s a m e  as t hose  of 
Mn++ (0.80 ]~), Fe  ++ (0.76 A), Co ++ (0.74/k)  a n d  Zn ++ 
(0.74 ~) :~,:~; these  meta l l ic  ions m a y  replace Ni++ w i t h o u t  
apprec iable  a l t e ra t ion  in t he  t e t r agona l  s t r uc tu r e  of 
c l a th ra t e  compounds .  The  p a r a m e t e r s  (a and  c) of t h e  
resu l t ing  c l a th ra t e s  m a y  be s l ight ly  d i f fe rent  f rom the  
nickel  c y a n i d e - a m m o n i a - b e n z e n e  c la thra te .  These  minor  
di f ferences  in t h e  la t t ice  c o n s t a n t s  will resu l t  f rom the  
d i f f e r ences  a m o n g  the  ionic radi i  of t he  respec t ive  m e t a l  
ions and  also f rom the  differences in molecular  vo lumes  
of the  c a p t u r e d  molecules.  

Zusammen/assung. Die I n f r a r o t s p e k t r e n  der  Einschluss -  
v e r b i n d u n g e n  

[Ni(CN)~(NHs)(C,H~) ] u n d  [Ni(CN)~(NHs)C,HnN] 

w u r d e n  u n t e r s u c h t  u n d  m i t  den  Sp e k t r e n  yon  gasf6rmigen 
und  flfissigen C,Hn bzw.  C4H~N vergl ichen.  

V. M. ]~HATNAGAR 16 

University o] Western Australia, Nedlands, Perth 
(Australia), 70 November 1967. 

The frequencies (cm -x) of benzene in different compounds 

Gaseous Liquid Cr(CsH,) ~ (CsHe)Cr(Co)3 C~H, Assign- 
C~H, C~H~ ref. ~ reL ~ elathrate ment 
ref. :~ ref. 11 BHATN&GAI~ 

675 675 796 784 706 s, i vn(Azu) 
1010 1010 - - - vl~(Bm) 
1309 1309 - - 1318 w v14(Bzu) 
1146 1148 - - 1148 s, m vl~(Bau) 
405 404 - - 408 m v~6(Ezu) 
975 969 - - 986 s, m ~:7(Ezu ) 

3068 - 3047 2931 ca. 3021 vw vlS(Em) 
1482 1479 1430 1445 1477 s, i rag(Era) 
1037 1035 1002 1016 1035 s, i v~°(Elu) 

s, strong; i, intense; w, weak; m, medium; vw, very weak. 
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A v i l a m y c i n  x 

Aus Kul tu r l6sungen  des A c t i n o m y c e t e n s t a m m e s  E T H  
23575 (=  NR1RL 2860), de r  der  Ar t  Streptomyces virido- 
chromogenes zugeh6r t  * , h a b e n  wir d u r c h  E x t r a k t i o n  m i t  
A thy l ace t a t ,  Chroma tog raph ic  an  A lumin iumox id  und  
Kr is ta l l i sa t ion  aus Aceton-Pkther ein farbloses  Ant ib io t i -  
cum mi t  Stop. 188-189 °, das  Avi lamycin ,  isoliert.  Auf  
Grund  der  Mikroanalysen ,  die a m  bes ten  m i t  einer  Fo rme l  
C6st-I94Os~Cl~ (Ber. C51,01 H6 ,36  C14,78% Mol.-Gew. 1482: 
get. C 51,24 H 6,53 C1 4,93%, Mol.-Gew. d u t c h  Darnpf-  
d r u e k o s m o m e t r i e  1324) ve re inba r  sind,  des  U V - A b s o r p -  
t i o n s s p e k t r u m s  in  Fe insp r i t  (~max 214 n n d  288 nm,  logs  
4,12 bzw. 2,89) u n d  des  I1R-Absorp t ionsspekt rums w u r d e  
v e r m u t e t ,  dass  das  Av i l amyc in  m i t  d e n  Ant ib io t i ca  
Cnramyc in  3 oder  Exfo l i a t in  ~ iden t i sch  sein k6nnte .  E i n  

d i rek te r  Vergle ich d u r c h  P a p i e r c h r o m a t o g r a p h i e  und  
D / i n n s c h i c h t c h r o m a t o g r a p h i e  zeigte aber  einen deu t l i chen  
Unte r sch ied .  P a p i e r c h r o m a t o g r a p h i e  mi t  F o r m a m i d  als 
s ta t ion~rer  und  Chloroform-Benzol  7 : 3 als mobi ler  Phase ,  
R f - W e r t e :  Av i l amyc in  0,70, Curamyc in  0,60, Exfo l i a t in  
0, 58; bei  der  b ioau tog raph i schen  E n t w i c k l u n g  m i t  Bacillus 

: 63. Mitteilung der Reihe Stollwechselprodukte yon Mikroorganismen, 
62. Mitteilung, Arch. MikrobioL, im Druck. 
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