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INFRARED EVIDENCE FOR THE NOW-LIKEAELITY OF THE WOz GROUP 
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The geometry of t h e  dioxotungsten(VI) ( tungs ty l )  group, 

W022+ i s  not  known w i t h  ce r t a in ty .  To t h e  beet o f  o u r  know- 
l edge ,  no de ta i l ed  c rys t a l log raph ic  study has been made on 

compounds conta in ing  t h i s  group and t h e  spectroecopic  data  
a r e  a l s o  ecarce. 

ciee and t h e  geometry o f  t he  WOZ2+ group, we inves t iga t ed  
seve ra l  t u n g s t y l  c h e l a t e s  of t he  W02(Chelate) type ,  with 

the  c h e l a t i n g  agen t s  being : acetylacetone ( U A )  ,4 

zoylmethane (HDJX) , 8-quinol inol  (Ha) and d-benzoinoxime 

. 1-3 

In a search for f u r t h e r  da ta  on t h e  s t r e t c h i n g  frepuen- 

2 
diben- 

( m x )  

EXPERIMENTAL 

The c h e l a t e s  with 8-quinol inol  and d-benzoiaoxime were 
prepared by s tandard a n a l y t i c a l  procedures* and those  with 

ace ty lace tone  and dibensoylmethane were first eynthet ized 
by one of  us. 6 

RESULTS AND DISCUSSION 

TABLE 1 lists t h e  frequencies  ( i n  cm-') o f  t h e  bands 
obeerved i n  the  .lo00 - 900 cm" reg ion  and a t t r i b u t a b l e  t o  
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W r O  st re tching v ibra t ions ,  a8 well  8s thoee reported by 

Kharitonov and Bualaev and by Hull and S t idda rdO3  Where 1 

more bands were found i n  t h i e  region, t he  W 0 2  s t re tch ing  
bande were e a s i l y  iden t i f i ab le  owing t o  the i r  sharpness. On 
eimilar grounda, t h e  broad 880 cm” band reported by Khari-. 

tonov and Ehalaev i s  n o t  conaidered t o  a r i a e  f rom W d  etet-  
ching o f  the WO group. 

1 

2 

TABLE 1 

Observed W=O Stretahing Frequenciee ( i n  c k l )  and Calcula- 
ted Approximate Force Conatants ( i n  md/A) for Sone Compound8 

Containing W 0 2  Group 2+ 

ki k 
?‘1 *3 

W02(AA) 954 908 7.52 0.42 
W 0 2  ( DIW.1 9 51 90 5 7.47 0.42 

942 900 7.36 0.39 
wo2(Box) 945 908 7.45 0.35 
W02BipyCl a 955b 916b 7.59 0.37 

954b 907b 7.51 0 043 

w02Q2 

W02BipyBrp 2a 

K p 0 2 ~ 4 /  . ‘95C 910c 7.54 0.41 
~ ~~ ~~ 

: R e f .  1 C : Bipy = 2,2’  - bipyr idyl  ; : Ref. 3 ; a 

The aesigmnent of the  highsr-frequency band t o  the sym- 

metric,  q1 mode and tha t  of t h e  lower-frequency band t o  t h e  
asymmetric, I) mode wae made by analogy w i t h  t he  aaeignmeat 
of t h e  correeponding modes i n  compounds containing t h e  

/ ~ o O ~ F ~ / ~ -  
i n t e n s i t y  of t h e  former band. 

3 

and on t h e  baeie o f  t h e  invariably lower 

The f a c t  t h a t  i n  a l l  inveetigated che la tee  the  two W r O  

a t re tch ing  bande a r e  of comparable i n t e n s i t y  etrongly indi-  
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NON-LINEARITY OF THE W02 GROUP 

c a t e e  a c ie-conf igura t ion  ( s k e l e t a l  symmetry C ) of the  
W 0 2  group. The whole che la te  molecules would then  belong t o  

the  
a x i s  as  t h e  only element of symmetry, i.e. would have a geo- 

metry s imi l a r  t o  t h a t  found f o r  TiQ2C12. 

t he  expressions given by Cotton and Wing 

reasonable values  for t h e  OW0 arigle (95 - 105'). The con- 
s t a n t s  l i s t e d  i n  TABLE 1 were ca lcu la ted  assuming an OW0 

angle of  9 5 O ,  similar t o  t he  value of t h e  OM00 angle  found 

105' does not s i g n i f i c a n t l y  a l t e r  t h e  s t r e t c h i n g  fo rce  con- 
e t a n t s  k ,whereas t h e  s t r e t ch - s t r e t ch  i n t e r a c t i o n  constants  
ki for 100' a r e  for approximately 0.05 and those  f o r  105' 

f o r  approximately 0.1 md/A higher than those l i s t e d  i n  
TABLE 1. 

2v 

C2 
poin t  group ( o r  very near ly  so)  with a two-fold 

8 

The approxlmate fo rce  constants  were ca lcu la ted  using 
9 and aseuming 

i n  the /!AoO~F~/~' ion.  7 Changing t h e  OW0 angle from 95' t o  

The inves t iga t ion  of  the  corresponding molybdenum com- 

pounds i s  present ly  under way and t he  r e s u l t s  w i l l  be repor- 

t ed  shor t ly .  

We would l i k e  t o  thank Prof. Dugan HadEi for reading 

the  manuscript and f o r  t h e  use fu l  mgest ione.  
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