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Pronounced solvent dependence is observed in the infrared and electronic 
specixa of the new p-ally1 complexes (q-R’C3 H4 )M(CO)* LIX (M = MO or W; 
R’ = H or Me; X = Cl, Br, I or NCS; L2 = 1,2ethanediylidenediimines or 2 
pyridinaldimines)_ 

Closely akin to the well-known heterocyclic ligands, 2,2’-bipyridyl and 
I,lO-phenanthrohne [1,2], are the ahphatic cu-diimines such as the N,N’- 
disubstituted l,Z+?thaue diyhdenediimines (I) and the related N-substituted 
Z$yridinaldimines (II) which bave not been investigated in detail 123 . These 
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hgands are thought to have similar donor properties as the heterocyclic 
ligands apart from having comparable ligand field strengths 133. However, 
there is evidence described herein and elsewhere [4--G] that the aliphatic 
a-diimine ligands (I) may be responsible for the difference in behaviour in 
their metal complexes as compared with those containing 2,2’-bipyridyl or 
IJO-phenanthroline. l 

In order to investigate the electronic and solvent effects of the ar-diimine 
substituents on the carbonyl groups tiuns to it*, we have prepared the new 
complexes (q-R’C& Q )M(C0)2 (RN=CHCH=NR)X (III) and (n-R’& )I4 )M(CO), - 

*p112 effet2t~ of carbon~l groups ct to the adibh e Usand in the complexes h Mo(CO)4 have 
have ban shown [73 to be virtudy independent of the nature of ‘h solvent. 
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(C, Ha NCH=NR)X (IV) (M = MO or W; R’ = H or Me, Et, i-Pr, t-Bu, Ph, 
cycle-C6 Hi1, p-Me& H4, p-MeOC6 H4 or 2,4-M% C6 H3 ; X = Cl, Br, I or NCS) 
in good yieIds according to eqn. 1. 

(n-R’& H4 )M(CO), (MeCN)* X + L2 --f (v-R’& H4 )M(CO), LZ X + 2 MeCN (I) 

The or-diimine complexes (III), however, could not be obtained in any signif- 
icant yield by the oxidative elimination reaction 2, which has been successfully 

LzM(C0)4 + R’C,H, X + (Q-R’C6H4 )M(CO)l Lf X i- 2C0 (!Z) 

employed in the preparation of the 2,2’-bipyridyl, the l,lO-phenanthroline 
[S--10] and the 2-pyridinaldimine analogues. This difference in reactivity 
may be attributed to the larger steric hindrance imposed by the more bulky 
substituents on the nitrogen atoms in the rr-diimine ligands. 

These reasonably air-stable complexes III and IV which are non- 
electrolytes and monomeric in acetone, have been characterized by elemental 
analyses, mass spectrometry and chemical reactions and for the more soluble, 
by IH NMR spectroscopy. These results together with the presence of two 
almost equally intense carbonyl stretching absorptions suggest a cis-dicarbonyl 
skucture. The recently determined crystal structures of the related 2,2’-bi- 
pyridyl and IJO-phenanthroline complexes [lOI lend further support to this 
configuration and to the contention that the ~-ally1 group is oriented as shown 
in III. It is noteworthy that each of the 2-pyridinaldimine complexes is isolated 
as a racemic mixture of the enantiomeric pair IVa and IVb. 

The salient features in the electronic spectra of the complexes are the 
very intense R+B* ar-diimine ligand charge transfer band [4,6] in the Xmax - 
240 nm region and the strong absorption (A_,> 550 run) attributable to 
the metal to ligand charge transfer 173. The lower energy absorption which 
is also sensitive to the substituent( s) R on the nitrogen atom(s), undergoes 
a hypsochromic shift with the more polar solvents. 

Chemical 1113 and lH and .13C NMR spectroscopic studies [12-141 
have demonstrated that there is considerable x-delocalization within the five 
membered chelate ring which would almost certainly involve the filled d, 
orbit& of the metal. As a consequence, any electronic perturbation, by solvent 
or through the substituent(s) on the nitrogen atom(s), would be felt by the 
carbonyl groups tram to the a-diimine ligand. Indeed, solvent dependent 
shifts are noted in the infrared spectra of‘the complexes; the two v(C0) ab- 
sorptions are being shifted to higher wave numbers with the less polar solvents. 
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Similar effects on the carbonyl groups trans to the cr-diimine ligand L2 have 
been observed in other carbonyl complexes such as L2 MOM , fat-L, Mo- 
(CO), =‘hs and Lz Mo(CO)z G’Ph3 )z 171, and XM(CO)3 L2 (M = Mn or Re; 
X = Cl, Br or I) [15]. 
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