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f a c t o r y  r e s u l t  w h e n  a p p l i e d  to  V3Au,  i t  does  n o t  do  so 
for  m a n y  o t h e r  c o m p o u n d s .  

(3) F i n a l l y ,  a re  t h e  n e w  resu l t s ,  j u d g e d  s i m p l y  as  a n  
e m p i r i c a l  co r r e l a t i on ,  a n  i m p r o v e m e n t  on  t h o s e  of th i s  
a u t h o r  ? T h e  m e a n  d e v i a t i o n  in l a t t i c e  c o n s t a n t  o b t a i n e d  
b y  t h e  a u t h o r  for  t h e  32 c o m p o u n d s  is 0.01 A, t h e  r a n g e  
is 0-00-0 .03  /~; for  31 c o m p o u n d s  i t  is 0 .00-0 .02  /k. I n  
t h i s  case,  t he r e fo re ,  t h e  m e a n  d e v i a t i o n  m a y  be  g iven  
as  a m e a n i n g f u l  m e a s u r e  of  a g r e e m e n t .  I t  was  p o i n t e d  o u t  
(Geller,  1956) t h a t  t h e  a c c u r a c y  of t h e  m e a s u r e d  l a t t i ce  
c o n s t a n t s  w o u l d  n o t  s e e m  to  w a r r a n t  a n  a t t e m p t  to  
o b t a i n  b e t t e r  a g r e e m e n t  of  p r e d i c t e d  w i t h  m e a s u r e d  la t -  
t i ce  c o n s t a n t s .  P a u l i n g  has  o b t a i n e d  a m e a n  d e v i a t i o n  
in  l a t t i c e  c o n s t a n t  of  0.004 A. H o w e v e r ,  t h e  r a n g e  is 
0 .000-0-030  ~ .  F o u r  of  t h e  d e v i a t i o n s  are  g r e a t e r  t h a n  or  
equa l  to  f ive t i m e s  t h e  m e a n  d e v i a t i o n .  T h u s ,  t h e  ac- 
c u r a c y  c l a i m e d  b y  P a u l i n g  is i l lusory ,  a n d  t h e  resu l t s  a re  
rea l ly  no  b e t t e r  t h a n  t h o s e  o r ig ina l ly  o b t a i n e d  b y  t h e  
a u t h o r .  

I t  is t he r e fo r e  n e c e s s a r y  to  c o n c l u d e  in a n s w e r  to  t h e  

t h r o e  ques t i ons  p u t  a t  t h e  i n t r o d u c t i o n  (1) t h a t  P a u l i n g  
has  n o t  d e m o n s t r a t e d  t h a t  t h e  r e s o n a t i n g - v a l e n c e - b o n d  
t h e o r y  app l i es  to  t h e  c o m p o u n d s  w i t h  t h e  fl-W s t r u c t u r e ;  
(2) t h a t  t h e  t e c h n i q u e  u s e d  to  o b t a i n  his  fl-W rad i i  is 
n e w  a n d  has  n o t  been  ju s t i f i ed  in de t a i l ;  (3) t h a t  t h e  n e w  
resu l t s  a re  no  b e t t e r  t h a n  t hose  of  t h i s  a u t h o r .  T h e  l a t t e r  
h a v e  t h e  a d v a n t a g e s  t h a t  (1) t h e y  a d h e r e  t o  t h e  g e n e r a l l y  
a c c e p t e d  idea  of s imple  a d d i t i v i t y  of  r ad i i  for  p r e d i c t i o n  
of i n t e r a t o m i c  d i s t ances ,  a n d  (2) t h e y  recogn ize  t h e  sho r t -  
c o m i n g s  of t h e  e x p e r i m e n t a l  d a t a .  
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A s u r v e y  was  u n d e r t a k e n  s o m e  m o n t h s  ago of p y r i d i n e -  
N - o x i d e  d e r i v a t i v e s  w i t h  a v i e w  to  o b t a i n i n g  cell d a t a  
of  c rys t a l l ine  s p e c i m e n s  to  a id  in  a d i l igen t  choice  of 
c o m p o u n d s  for  c o m p l e t e  X - r a y  ana lys i s .  T w o  s u c h  c o m -  
p o u n d s  h a v e  m e a n t i m e  b e e n  so a n a l y z e d  to  f u r n i s h  b o n d  
d a t a  for  t h e o r e t i c a l  c h e m i s t s  ( E i c h h o r n ,  1956, 1957; 
J a f f e  & D o a k ,  1955). 

T ab l e  1 r e p r o d u c e s  t h e  d a t a  of t h e  e igh t  c rys t a l l ine  

Tab l e  1. Crystallographic data 

d! and dz are the  densities, measured  respectively by 
f lotat ion (usually wi th  the  aid of an electrically driven centri- 
fuge) and de termined by  calculation from the molecular  weight 
and  the  cell volume.  The t ranslat ion distances were deter- 
mined  from oscillation photographs  (CuK~----1.5418 A), 
and  their  precision should be of the order of 0.02/~. The axial 
angles should have a precision of about  0.1°; the  d / v a l u e  for 
the  last compound  in the  table  is no t  very reliable. 

4-Nitro-P/VO 
Pinna; Z = 4; d! = 1-520, dx -~ 1-550 g.cm. -a 
a---- 12.53, b = 6.04, c ---- 7.93 A 

4-Chloro-PNO 

Fddd; Z = 16; d! = 1"444, dx = 1"440 g,cm, -3 
a = 19.69, b = 12.87, c = 9.54 A 

4-Cyano-PNO 
P21/c; Z = 4  with sub-cell c ' =  ½c; d l =  1.355, dx= 1.360 g.cm. -a 
a s i n  ~ ---- 11.31, b = 5.90, c = 7.89 A 

4,4 '-trans-Azo- P N O 
P2,/n; Z = 2; d! = 1.497, dx = 1.504 g.cm. -a 
a = 4.56, b = 12.75, c = 9.75 A, fl ---- 114.6 ° 

* Communicat ion  No. 2064 from the Gates and Crellin 
Laboratories. 

4,4".eis.Azo.PNO 
P21[a; Z = 4; d! .= ?, dx = 1.237 g.cm. -a 
a ---- 15.44, b = 22.01, c = 3.76 •, fi -~ 114-9 ° 

4 - H y d r o x y - P N 0  

P1 or P1 ;  Z = 2; d! = 1.536, dz ---- 1.541 g.em. -a 
a=3 .85 ,  b----7.10, e=13 .10  A, a-----116.5 °, f i=121.0  °, ? = 9 3 . 7  o 

4-Pyridyl-NO-carbinol 
P21/c; Z ---- 4; d! ---- ?, dx = 1.233 g.cm. -3 
a = 13.89, b = 3"93, e ---- 12.33 A, ~ = 90.0 ° 

X Dioxane.  Y 4-pyridyl-NO-carbinol 
P2x/C; Z---- ?; d I=- 1.11, dx--  ?g .em.  -a 
a = 7.58, b = 5.95, c sin fl ---- 12.74 A 

c o m p o u n d s  i n v e s t i g a t e d .  T h e  a u t h o r s  h a v e  to  t h a n k  D r  
H .  J .  d e n  H e r t o g  of t h e  W a g e n i n g e n  A g r i c u l t u r a l  I n -  
s t i t u t e  a n d  D r  E .  Ochia i  of t h e  U n i v e r s i t y  of T S k y o  for  
t h e  m a n y  s a m p l e s  p l a c e d  a t  t h e i r  d i sposa l .  T h e  ca rb ino l  
was  f i rs t  p r e p a r e d  b y  s y n t h e s i s  a t  C . I . T .  b y  D r  R .  L.  
Bix le r ,  w h o  was  g o o d  e n o u g h  to  le t  u s  h a v e  a su f f i c i en t  
q u a n t i t y  for  ou r  e x p e r i m e n t s .  G r e a t  d i f f icu l t ies  we re  
in i t i a l ly  e x p e r i e n c e d  w i t h  t h e  p u r i f i c a t i o n  of t h i s  com-  
p o u n d  since i t  w o u l d  n o t  p r o p e r l y  d i sso lve  in m a n y  of  
t h e  c o m m o n l y  u s e d  o rgan ic  so lven t s .  W i t h  d i o x a n e ,  h o w -  
ever ,  t h e  ca rb ino l  c o m b i n e s  to  g ive  a m o l e c u l a r  c o m p o u n d  
of u n c e r t a i n  d i o x a n e  c o n t e n t ,  y i e l d i n g  b e a u t i f u l  s i lky  
need les  w h i c h  will  lose d i o x a n e  a f t e r  s o m e  s t a n d i n g ;  t h e  
need les  f ina l ly  r e v e r t  to  p o w d e r .  

T h e  a u t h o r s  are  v e r y  m u c h  i n d e b t e d  to  D r  L i n u s  Pau l -  
ing  a n d  D r  R o b e r t  B. Corey  w h o s e  i n t e r e s t  s t i m u l a t e d  
th i s  research .  
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