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Summary 

In the i H-n.m.r. spectra of (acety lacetonato)chloro-  
(7-/2_cyanoethene)platinum(ll), the three protons of the 
ligand appear to be equivalent.  13C_n.m.r. ' i.r. and further  
i H-n.m.r. studies indicate that the metal-ligand bonding is 
of o r thodox  7r-olefin type (as formulated in the name of 
the compound  above). The two 2-hydrogens are made 
equivalent by fluxion, but there is an accidental degeneracy 
with 1-hydrogen atom. 

Introduction and Discussion 

In the l tt-n.m.r, spectra of many rr-bonded olefin com- 
plexes related to (1), H l , H 2a and H 2b are, as expected,  
inequivalent (t). 
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An a t tempt  to prepare the analogous cyanoethene  
derivative (1, R = CN) gave a compound  in which the cor- 
responding protons produce at 25 ° one sharp singlet at 
6 4.75 with 19Spt satellites, J(Pt-H) 65 Hz. As the i H-n.m.r. 
spectra due to the three protons in various cyanoethene  
complexes are often complicated and certainly inequi- 
valent (2-4), we wondered whether  we had in fact prepared 
a carbene, perhaps of structure (2). 

* A u t h o r  to w h o m  all c o r r e s p o n d e n c e  s h o u l d  be addressed .  
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( a c a c  = a e e t y l a c e t o n a t o )  

Alternatively,  the new compound  could be as in (1) with 
R = CN in the solid, and f luxional  in solution due to 
format ion  of  (2). The corresponding vinyl alcohol com- 
pound (s) ( I ,  R = OH) is f luxional,  react ion (1) scrambling 
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H 2a and H 2b, though not  H 1 as would have to occur  with 
our cyanoe thene  complex.  However the evidence below 
leads us to the conclusion that we have in fact prepared an 
o r thodox  n-bonded olefin complex  as in (1), that it is not  
fluxional f rom the point  of view of H i vis-a-vis the two 1-12s, 
and that the degeneracy is partly accidental.  

The new compound  is readily prepared f rom cyanoe thene  
and H[Pt(acac)2C1]. Trea tment  of  the product  in CDC13 with 
pyridine displaces cyanoe thene  (which can be identified by 
its characteristic AMX l tt-n.m.r, spectrum).  

In the I tt-n.m.r, spect rum of the new compound  (Table 1) 
the resonance due to the protons derived f rom the cyano- 
e thene group is much closer in 6 value to those shown by 
other  n-bonded C H_=CH2 than to those of o-bonded CH2 or 
C H s either in o~ or/3 positions relative to the plat inum a tom 
where 6 < 2.5 (6' 7). The Pt-H coupling constants in the 
cyanoethene,  ethene and propene complexes  are close 
enough to suggest very similar structures, but the evidence is 
slightly weakened by the fact that  some o-bonded 
Pt CH2 C_H 3 and P t - C H 2  systems show somewhat  similar 

T a b l e  1. I l l -n .m. r .  d a t a  for  c y a n o e t h e n e - a n d p r o p e n e p l a t i n u m l l l ) c o m p l e x e s  a) 

C o m p l e x  (1) tt I H2a ,  2b H 4 

8 J (P t - t l )  6 J (P t -H)  6 
( p p m )  (l lz)  ( p p m )  (Hz) ( p p m )  

J (P t -H)  
(Hz) 

H 8 

6 
( p p m )  

J ( P t - H )  
( t lz)  

H 6 

8 
( p p m )  

J (P t -H)  
(Hz) 

R = C N ; H  1 = 1tt  4 .75  65 
R = CN; 1tl = 13 
R = I1; I11 = II b) 4 .55  66  
R = Me; H I = | t i  b) 5.4 68 

4 .75  65 2 .15 
4 .75  65 2 .15 
4 .55  66 
4.62  66  
4 .57  7O 

2 .25  
2 .25 

5.5 
5 

5 .72  
5 .72  

a) In CDCI 3 ;it 25° ;  b) Rcf.  1. 
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values (6-8). The relative area of  the resonance a t 6  4.75 
compared to those f rom the protons in the acac ligand confirms 
that all three hydrogen atoms f rom the cyanocthene  are still 
present. 

The corresponding complex  derived f rom CH2 =CDCN 
also absorbs at 6 4.75 at 25 ° as a narrow singlet, peak areas 
showing that  the resonance is due to two protons.  Trea tment  
with pyridine liberates deuter ia ted cyanoethene;  what is 
striking is that its l H-n.m.r. spectrum gives no evidence of  
rearrangement  of  the original CHz =CDCN. 

On cooling the sample below 8 ° the peak at 6 4.75 and 
its 19Spt-satellites in the 1H-complex broaden but in the 
deuter iated compound  they split into two. Comparison of  
spectra run at 60 and 100 MHz indicate that this should be 
interpreted not as a doublet ,  but  as two separate resonances 
whose difference in 6 is ca. 0.03. These must be due to H 2a 
and H 2b, J(H 2b H 2c) being negligible as in o ther  similar 
olefin complexes  (l). As traces of D20  in neutral, mildly 
acidic and mildly alkaline environments  have no effect  on 
the two lines, the f luxional  process interchanging the two 
H 2 seems to be intramolecular,  perhaps involving hydrogen 
transfer as in (3) or (4), and different  f rom that involved in 
the corresponding vinyl alcohol complex (I ,  R = OH), see 
reaction (1)(5). 

.H + N 
Pt" /H ~C H 

• . ] 

/C=C. ~C=Pt 

(3)  H (4)  

u(C=N) occurs at 2230 cm -1 in free cyanocthene  and at 
2205 cm -I and at 2 1 9 5 c m - '  in 
Cs Hs Mn(CO)2(rr-CH2 =CHCN) (2) and 
Pt(PPh3)2 (rr-CHz =CHCN) (a) where bonding is thought  not  
to involve the CN group. When MeCN coordinates, v(C=N) 
is lowered by ca. 200 c m - '  if the 7r-system is involved, and 
raised by ca. 80 c m - '  if bonding occurs through the N 
atom(9, 10). Here absorptions occur at 2240 and 2220 cm-  
(in KBr) which imply considerable re tent ion in the complex 
of  the character of  the original C~N group. 

13C-n.m.r. data, given in Table 2, indicate that, in the 
new compound,  CH2=CHCN is very similar to that in un- 
complexed cyanoethene.  They also show that the other  
two carbon atoms of the ligand are fairly similar to those 
in the truly-rr, e thene analogue (I,  R = H). 8 ( l a c )  tend to 
lie(10, I1) in the regions: M - C  and M - C - C ,  < 16; 
M=_C, > 250; M - C = C  and M - C = C ,  1 2 0 - 1 8 0 ;  M-Tr(_C=C), 
3 0 - I  20. Incidentally,  the intensities of the 13C resonances 
f rom coordinated cyanoethene  decrease with respect to those 
from the acac ligand f rom - 4 5  ° to 25 ° suggesting a relax- 
ation process such as fluxion. There are greater differences 
in 8 ( ' 3C)  and j(19Spt-13C) for C l than C 2 between free 

and complexed cyanoethene  which suggests that the Pt-C l 
bond length may be shorter than Pt-C 2 . In the analogous 
vinyl alcohol complex (s) the reverse is true and the fluxional 
process involves format ion of  a o-Pt-C link with C 2 . If the C 
atom closer to the platinum is involved more significantly 
in the fluxional process, then (4) is more likely than (3) as 
an intermediate.  

To summarize,  i.r. data, 13C_n.m.r. ' 8 values from 
'H-n.m.r.  and J(Pt-H) coupling constants all indicate that 
the new compound  is the cyanoethene  complex (1, R = CN), 
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that the bonding is of ordinary rr-olefin type  and that  there  
is no interact ion be tween plat inum and the CN group. The 
recovery of unisomcrized Clt2 =CDCN from the deuterio 
complex excludes a f luxional effect  which scrambles all 
three hydrogen atoms.  Therefore ,  while there  appears to 
be a means of  interchanging the 2-hydrogen atoms,  we 
conclude that  the equivalence of these with the 1-hydrogen 
a tom in the ill_n.m.r, spec t rum of the new c o m p o u n d s  is 
accidental  and as such rather ext raordinary .  

Accidental  degeneracy has also been observed (12) be tween  
the CH 2 anti (2H3 pro tons  in the ethyl group of 
Ni(acac)(Clt2Clt3)(PPh3). However our example  seems to 
be the first involving olefinic protons.  

Experimental 

Pt (acac )Cl(7? 2 - c y a n o e t b e n e )  

This c o m p o u n d  was prcpared by stirring together  for 
30 rain HlPt(acac)zCl](14) (0.40 g) in CHCI3 (20 cm 3) and 
CH 2 =CtICN (ca. 0.075 cm 3 ) at room tempera ture ,  fo l lowed 
by evaporat ion under  reduced pressure. The yellow powder  

so obta ined was washed with hexane and dried under  vacu- 
um (Found:  C, 25.2; It, 2.65; N, 3.4; CI, 9.4; Csl l l0CINO2Pt 
calcd.: C, 25.1; 1t, 2.6; N, 3.7; CI, 9.3%). C112 =CDCN was 
prepared following Leitch 's  me thod  (15) with the small 
modif icat ion of using DsO and CaO directly in place of 

Ca(OD)2. 
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Stunmary In t roduc t ion  

Palladium(l I) complexes  of th ioacetamidc,  th iooxamidc ,  

N °, N° -d ime thy l th iooxamide  and ethyl th iooxamida te  have 
been prepared and investigated bv electronic and i.r. spec- 
t roscopy.  It is concluded that  the ligands always act as 
monodcn ta t e  sulphur donors,  and that  planar [PdL4IX2 
(X = el, BI or CIO4) compounds  are formed.  Thc u(PdS) 
frcqucncies and the ligand field s trengths are enhanced by 
electron donor  groups and lowered by electron withdrawing 
groups. 

* 1~ wh,ml all correspondence should be directed. 

During the course of investigating the spectroscopic  
propert ies  of th ioamides  and their complexes  in our labora- 
tory,  Pd 11 complexes  containing primary th ioamides  

[RC(S)Ntl2 with R = Me, th ioace tamide  (TA); R = CONIt2, 
th iooxamide  (TO); R = CONMc2, N °, N ° -d i me t h y l t h iooxamide  
(DMTO); and R = CO2Et, ethyl th iooxamida tc  (ETO)] have 
been prepared.  Their electronic anti vibrational spectra are 
repor ted  and discussed. Some Pd 11 complexes  of "I'A (l) and 
thiourea [R = Nil,,,  (TU)] (2' 3) have already been studied.  

ln these compounds ,  u(M S) frcquencies  have been 
assigned in the 28(/ 2 5 0 c m - ~  region. As the subst i tuents  
in both  "I'A and TU are e lectron donors ,  extens ion to electron 


