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Since  a r e s u m p t i o n  of  t h e  s t r u c t u r e  ana lys i s  of m e t h y l u r e a  
n i t r a t e  m a y  be  d e l a y e d  for  a cons ide rab le  t i m e ,  th i s  n o t e  
s u m m a r i z i n g  t h e  r e su l t s  of t h e  F o u r i e r  ana lys i s  is be ing  
p u b l i s h e d .  E v e n t u a l l y  a l ea s t - squa re s  r e f i n e m e n t  of 
a n i s o t r o p i c  t e m p e r a t u r e  p a r a m e t e r s  as  well  as p o s i t i o n a l  
p a r a m e t e r s  wil l  be  m a d e  to  t r y  t o  d e a r l y  reso lve  t h e  
p o s i t i o n s  of t h e  h y d r o g e n  a t o m s .  

Crys ta l s  of m e t h y l u r e a  n i t r a t e  su i t ab l e  for  X - r a y  w o r k  
were  g r o w n  b y  e v a p o r a t i o n  of a n  a q u e o u s  so lu t i on  a t  
r o o m  t e m p e r a t u r e .  T h e  c rys t a l s  a re  o r t h o r h o m b i c  w i t h  t h e  
fo l lowing  u n i t  cell d i m e n s i o n s  (~t of C u K ~  -- 1.5418 /~): 

a 0 = 11-22J=0.04, b 0 = 8-12=t=0.03, c o = 6 -36+0.02  A .  

T h e r e  are  fou r  m o l e c u l e s  pe r  u n i t  cell ( ca l cu la t ed  den-  
s i t y  = 1-571 g .cm. -a ) .  T h e  s p a c e - g r o u p  e x t i n c t i o n s  ob- 
s e r v e d  a re :  hk0  p r e s e n t  in all o rde r s ;  hOl p r e s e n t  o n l y  
w i t h  h~- l  -- 2n ;  a n d  0kl p r e s e n t  o n l y  w i t h  k = 2n. T h e  
p re sence  of  m o l e c u l a r  m i r r o r  p l anes  p e r p e n d i c u l a r  to  t h e  
e ax is  w a s  s h o w n  f r o m  a r o t a t i o n  p h o t o g r a p h  a b o u t  th i s  
axis ,  on  w h i c h  t h e  in t ens i t i e s  of re f lec t ions  on  t h e  e v e n  
l aye r  l ines (1 = 0, 2 . . . .  ) s h o w e d  t h e  s a m e  s e q u e n c e  a n d  
m a g n i t u d e ,  a n d  s imi la r ly  for  t h e  o d d  l aye r  l ines (1 = 
1, 3 . . . .  ). T h e  space  g r o u p  is t he r e fo r e  Pbnm w i t h  t h e  
m o l e c u l e s  l y ing  in t h e  mi r ro r s .  

T h e  in t ens i t i e s  of t h e  hkO a n d  hkl re f lec t ions  were  
e s t i m a t e d  v i s u a l l y  f r o m  m u l t i p l e - f i l m  equ i - i nc l i na t i on  
W e i s s e n b e r g  p h o t o g r a p h s .  T h e  s t r u c t u r e  was  d e t e r m i n e d  
f r o m  the se  d a t a  b y  gene ra l i zed  P a t t e r s o n  a n d  e l ec t ron-  
d e n s i t y  p ro j ec t i ons .  T h e  m e t h o d  u s e d  was  es sen t i a l ly  t h e  
s a m e  as  t h a t  de sc r i bed  b y  Cur t i s  & P a s t e r n a k  (1955). 
T h e  f inal  gene ra l i zed  e l e c t r o n - d e n s i t y  p r o j e c t i o n  is s h o w n  
in F ig .  1, a n d  t h e  f inal  F o u r i e r  p a r a m e t e r s  a re  l i s ted  in 
Tab l e  1. T h e  p e r c e n t a g e  d i s c r e p a n c y  b e t w e e n  t h e  ob- 

Tab le  2. Bond lengths and bond angles 

Tab l e  1. Final parameters from the Fourier analysis 

Atom x y z 

01 0"1235 0.5248 0.2500 
0 2  --0.0200 0.6971 0.2500 
O a 0.1587 0.7814 0.2500 
O 4 --0.0492 0.3129 0-2500 
N 1 0.0874 0.6668 0.2500 
N 2 0.1044 0.1350 0.2500 
N z --0.0866 0.0473 0.2500 
C 1 --0.0085 0.1658 0.2500 
C~ --0.2133 0.0749 0.2500 

s e r v e d  a n d  c a l c u l a t e d  s t r u c t u r e  a m p l i t u d e s  was  12.9 for  
t h e  h/c0 re f l ec t ions  a n d  10.9 for  t h e  h k l  re f lec t ions .  A n  
i so t rop ie  t e m p e r a t u r e  cor rec t ion ,  exp  [ - - B  (sin 0/L)2] w i t h  
B = 2"08 A 2, was  u s e d  w i t h  t h e  c a l c u l a t e d  s t r u c t u r e  
a m p l i t u d e s .  

T a b l e  2 l is ts  i m p o r t a n t  i n t e r a t o m i c  d i s t ance s  a n d  b o n d  

* Presented  at  the  French  Lick, Indiana,  meet ing  of the 
American Crystallographic Association, 11-15 June  1956. 

N1-O 1 1.22 A O1-N1-O 2 120-9 ° 
N1-O 2 1.23 O2-N1-O 3 119.2 
N1-O a 1-23 O1-N1-O 3 119-9 
C1-O 4 1.28 N2-C1-O 4 122-1 
C1-N 2 1.29 Na-C1-O 4 116-8 
C1-N 3 1.30 N2-C1-N3 121-2 
Na-C 2 1"44 Cx-N3-C 2 123"4 
O 1 • • • O 4 2"59 C1-O4-O 1 110"7 
N 2 ' ' '  O~ 2"94 N1-O1-O 4 112-3 
N2"-  • 03 '  2.91 C1-N2-O ~ 113-2 
N 3 • • • O~ 2"94 C1-N2-O~' 144-7 

Cx-Na-O ~ 123-0 
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Fig. 1. Generalized electron-densi ty projection.  

angles .  T h e r e  are  t h r e e  s t r o n g  N - O  h y d r o g e n  b o n d s  a n d  
one  s t r o n g  O - 0  h y d r o g e n  b o n d  in t h i s  s t r u c t u r e .  A n  
i n t e r e s t i n g  f e a t u r e  s u g g e s t e d  b y  t h e  F o u r i e r  p r o j e c t i o n  
as  weU as b y  t h e  e s sen t i a l ly  e q u a l  d i m e n s i o n s  of  t h e  
n i t r a t e  ion is t h e  a p p a r e n t  t r a n s f e r  of t h e  n i t r i c  ac id  
p r o t o n  to  t h e  m e t h y l u r e a  o x y g e n .  I t  is h o p e d  t h a t  t h i s  
point  will be unambiguously  resolved b y  the least squares 
r e f i n e m e n t .  

Th i s  n o t e  is p u b l i s h e d  w i t h  t h e  p e r m i s s i o n  of  t h e  
T e c h n i c a l  D i rec to r ,  U .S .  N a v a l  O r d n a n c e  T e s t  S t a t i o n .  
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