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cis-o~-Nitrostilbene can be used as an indicator to distinguish donor molecules  by their  ability to t ransfer  
an e lec t ron completely or  to t r ans fe r  a charge par t iaI ly  [1]. In e lectron t rans fe r  (where the donor is eyclooe- 
ta tetraene anion), c i s -~-n i t ros t i lbene  d imer izes ;  with charge t r ans fe r  (where the donor is an a romat ic  amine) 
it is converted tothe t rans  form. 

It was of in teres t  to check the behavior  of cis-c~-nitrostilbene in the presence  of metal complexes with 
donor ligands. The f i rs t  complex to be investigated was the W(0) complex cis-dipyridinetungsten te tracarbonyl .  
It was found that in the presence  of an equimolar  amount of this complex cis-c~-nitrostilbene does not form the 
hydrodimer  (even in t race  amounts), but is converted to the t rans  i somer .  The ha l f -convers ion  period is 3 h at 
25~ the reac t ion  does not require il lumination and takes place even at 4~ 
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Special tests  showed that t rea tment  of c i -~-n i t ros t i lbene  in THF solution with pyridine or  CO does not form 
the t rans  i somer .*  Products  of nitro group reduction were not found. Complex I was also converted quanti- 
tat ively without change of geometry.  Nor was any change in the complex detected during the reaction; the Itt 
absorpt ion bands of CO were monitored every  15-20 rain. During the react ion a charge t r ans fe r  complex (CTC) 
is formed between tungsten and nitrosti lbene that was detected spect rophotometr ica l ly  by the charge t ransfer  
bands at 370 and 500 nm. The detection of CTC by the e lectronic  spec t rum but not by Ill means that the steady 
state CTC concentrat ion is small.  The e i s - t r a n s  i somer iza t ion  of nitrosti lbene under the action of the tungsten 
compound proceeds  under ve ry  miId conditions. The revers ib le  formation of a n i t ro s t i l bcne -ca rbony l  complex 
of tungsten is unlikely, since o l e f i n - ca rbony l  complexes of molybdenum and tungsten yield a mixture of olefin 
and metal carbonyl upon UV-ir radia t ion or  heating [2, 3]. No cases are known where nitroolefins fo rm com-  
plexes with t ransi t ion metals in zero  oxidation state. The react ion of phenyl c0-nitrovinyl ketone with Fe 2(CO)9 
[4] proceeds  like an ox ida t ion- reduc t ion  reaction, and nitrovinyl ketone gives a polymer.  Therefore 7r-bonding 
of the nitroolefin withtungsten (as in metal ~r-complexes) seems unlikely in the react ion we are studying. On 
the other hand, it can be assumed that CTC formation precedes  the react ion of c~-nitrostilbene with the bangsten 
complex in which the nitroolefin t r ans fe r s  a proton to the W(0) complex: 

Py2W(CO h + cis-PhCH=C(Ph)NO 2 -+ [Py2W(CO)4H]+ + trans-Pt~= (2) 
=C(Ph)N02 --)-Py2W(CO)4 + trans-PheH=e(Ph)NO 2 

But t rea tment  of the react ion mixture with D20 does not yield any products containing C - D  bonds, as shown by 
mass  spec t rome t ry  and analysis of water  of combustion; this is evidence that mechanism (2) does not occur.  
Moreover,  i somer iza t ion  was detected also when the s te reoindica tor  was c is-~ , f i -d ini t ros t i lbene,  viz. a com- 
pound containing no vinyl protons at all. In such a compound it is impossible to assume removal  and revers ib le  
addition of a NO 2 group. 

* C i s - t r a n s  i somer iza t ion  was not found when catalytic amounts of (I) were used, when the PY2W(CO)~ : PhCH = 
C(NO2)Ph rat io  was 1 : 10 instead of equimolar.  
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I t  can be a s sumed  that  the r e a s on  for  the observed  e i s - t r a n s  i s o m e r i z a t i o n u n d e r  the ae t ionof  c i s -d i -  
pyr id inetungsten  t e t r a ca rbony l  is the fo rmat ion  of a charge t r a n s f e r  complex. 

] ~ X P E R I M E N T A L  

cis-c~-Nit ros t i lbene was synthes ized by the p rocedure  of [5]. It  was purif ied by r ec rys t a l l i z a t i on  f r o m  
hexane and identified by a mixed melt ing point with a known sample ,  mp 71-72~ (cf. [5]). UV s p e c t r u m  (THF), 
X 318 nm (~ 1" 104); PMR (CC14, TMS ex te rna l  s tandard,  5, ppm) 7.4 m (10 H, CsH5) , 8.15 s (1 H, CH). 

F o r  the synthesis  of PY2W(CO)4, 0.101 g of Py3W(CO)3, obtained by the p rocedure  of [6], was s t i r r ed  with 
20 ml of THF or  CHCI 3 at ~20~ Within 20 rain the p rec ip i ta te  d issolved to f o r m  a yellow solution, the IR 
s p e c t r u m  of which contains the following bands: 2012, 1879 (broad), 1848 cm -1 (THF) or  2015, 1893, 1876, 1836 
c m  -i (CHC13). These bands cor respond  to the s t ruc tu re  of cis-PY2W(CO) 4 with C2v s y m m e t r y  [7]. S incenoex-  
t raneous  bands whatever  were  p r e s en t  in the complex spec t rum,  the solution was used in the subsequent  t e s t s  
without separa t ing  the c i s -d ipyr id ine  complex or  subject ing it to fu r the r  purif ication.  The synthes is  was analo-  
gous to the fac-L3M(CO)3-*- cis-L2M(CO) 4 convers ion,  which is well  known for  complexes  of the ch romium sub-  
group [8]. 

A solution of 2 mmole  of c is-c~-ni t ros t i lbene in lC ml of THF was s t i r r e d  with a solution of 2 mmole  of 
e i s -d ipyr id ine tungs ten  t e t r a c a r b o n y l  in 20 ml of THF at  ~20~ in a s t r e a m  of pur i f ied Ar.  A reddish  color  ap- 
peared .  Af ter  25 h the reac t ion  mixture  was evapora ted  in vacuum and the res idue  was sepa ra ted  on A1203 
(3 : 4 h e x a n e - e t h e r  eluent). The tungsten complex remained  at the s tar t ,  100% yield; when eluted with benzene, 
i t  was comple te ly  ident ical  with the s ta r t ing  mate r ia l ,  c i s - ~ - N i t r o s t i l b e n e  was eluted with e the r  (band with Rf 
0.83, e the r  evapora ted ,  yield 36.6%). t r a n s - ~ - N i t r o s t i l b e n e  was a lso  eluted with e the r  (band with Rf 0.63, yield 
63.3%). The isola ted i s o m e r s  were  compared  with known samp le s  by TLC, melt ing point, and IR spec t ra .  The 
r e f e r e n c e  samples  of the tungsten complex were  d issolved in THF in an Ar a tmosphere .  The IR s p e c t r u m  was 
taken eve ry  4-6 h for  1 day. It  was es tab l i shed  that  the dipyridine complex did not undergo c i s - t r a n s  i s o m e r i -  
zat ion or  other  changes. The IR and UV spec t r a  of the reac t ion  mix tures  and the s ta r t ing  ma te r i a l s  were  
measu red  in THF solution in UR~20 and Hitachi E P S - 3 T  appara tus ,  respec t ive ly .  To find the hidden charge 
t r a n s f e r  bands we compared  the expe r imen ta l  and calculated optical  densi t ies  of a mixture  of ni t ros t i lbene and 
the tungsten complex (Dmix). The calculated values  were  found by 

where  Dns is the optical  densi ty  of a 10 -2 m o l e / l i t e r  solution of c i s - ~ - n i t r o s t i l b e n e  in THF; Dc is the optical  
densify of a 10 .2 m o l e / l i t e r  solution of PY2W(CO)4 in THF; and Dmi x is the optical  densi ty of a THF solution 
containing an equ imola r  mixture  of the components  at a to ta l  concentrat ion of 10 -2 mole / l i t e r .  Expe r imen ta l  
va lues  of Dmix were  de te rmined  d i rec t ly  f r o m  the absorp t ion  s p e c t r u m  of the mixture.  The charge t r a n s f e r  
band was detected f r o m  a plot of Dmix(exp) /Dmix(calc)  vs. h(nm). 

C O N C L U S I O N  

In the reac t ion  of c i s -~ -n i t ro s t i l bene  with e i s -d ipyr id ine tungs ten  t e t racarbonyl ,  the ni t ros t i lbene is con- 
ve r t ed  to the t r ans  form,  while the tungsten complex is not changed. 
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