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Abstract 

N,N’-Ethylenebis(benzalideneimine) (SB’), N,N’- 
ethylenebis(p-anisylideneimine) (SB’), N,N’ethylene- 
bis(methylphenylketimine) (SB3) and N,N’-ethylene- 
bis(diphenylketimine) (SB4) reacted with chromium 
hexacarbonyl to give cisdisubstituted derivatives. 
Schiff base (SB) bridged dinuclear derivatives, (Ph,E)- 
(CO)4Cr-~-(SB)-Cr(CO)4(Ph3E) were obtained by 
refluxing (Ph3E)Cr(CO)S (E = P’and As) and SB in 
toluene. Bromine and iodine oxidation of cis(SB)- 
Cr(C0)4 gave a mixture of CO free products, (SB)- 
CrX2 (X = Br and I) and CrX2. Nitrosylation of cis- 

W9CrW)4 using NO-swept benzene was also 
investigated. 

Introduction 

Although there has been considerable study of the 
ligand behaviour of a quadridentate Schiff base [ 1, 
21, N,N’ethylenebis(salicylideneimine) with Mn2- 

(CO)ro, Pe(CO)s, cO2(c0h, WCOh, Ru3(co)I2, 

[Ru(CO)~CI~], and [Ru(CO)3Cl2]2 in which non- 
carbonyl derivatives have been recovered in most 
cases, it is surprising that bidentate Schiff bases con- 
taining only two azomethine groups unaided by 
phenolic OH or N or S of the aromatic ring are almost 
unfamiliar. The first true carbonyl complexes of 
group VI metals were isolated only in 1972, when the 
reactions of 2-pyridinecarboxaldehydeimines, RN = 
CHCsI-&N (N = Me, iso-Pr, CeH,r, Ph or H) were 
investigated [3] under UV irradiation conditions. 
Since then only a few mono- [4-81 and cisdisubsti- 
tution [7-lo] products have been reported. 

We have used four Schiff bases, namely N,N’- 
ethylenebis(benzalideneimine) (SB’), N,N’ethylene- 
bis(p-anisylideneimine) (SB’), N,N’ethylenebis- 
(methylphenylketimine) (SB3) and N,N’ethylenebis- 
(diphenylketimine) (SB4) as ligands in the CO dis- 
placement reactions of Cr(C0)6, (L-L)Cr(C0)4 
(L-L = o-phen or bipy) and (Ph,E)Cr(CO), (E = P 
and As). Bromine or iodine oxidation and nitrosyla- 
tion of cis-(SB)Cr(CO), was also attempted. 
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Results and Discussion 

SB’-Sti reacted with chromium hexacarbonyl in 
boiling toluene under argon during 6-8 h to give cis- 
(SB’-SB4)Cr(CO),. Schiff base bridged dinuclear 
(CO)&r-cl(SB)-Cr(CO), and (C0)4Cr-p(SB)2-Cr- 
(CO)4 derivatives could not be recovered in any 
case, in contrast to other bidentate ligands [ 11, 121 
in which two different donor sites are bonded 
through two different M(CO),, moieties. Repeated 
attempts to achieve more substitution by prolonged 
refluxing or by heating the reactants in evacuated 
sealed Pyrex tubes up to 200 “C were unsuccessful. 

All the (SB)Cr(C0)4 derivatives are yellow to 
orange crystalline solids which dissolve in both polar 
and nonpolar organic solvents, except light petroleum 
(all fractions). These derivatives exhibited four CO 
stretching bands (Table I) due to 2ar t bi t b2 modes 
of C, symmetry in agreement with their cisconfi- 
gurations (Structure I). The medium strong band at 

v 
C-R’ 

k 
I 

(where R = H, R = C6H5 or CbH5(OCH3); R = CH3, 
R’ = C6H5 ; R = CbH5, R’ = C6H5) 

1995-2000 cm-’ is assigned to ai(‘) mode, which 
mainly involves trans carbonyl groups. Bands in the 
ranges 1880-1890, 1860-1870 and 1805-1830 
cm-’ may be attributed to modes br, al (2) and b2, 
respectively. The Cotton and Kraihanzel [13] force 
constants kr and k2 of CO groups trans and cis to the 
substituent nitrogen atoms, respectively and the 
stretch-stretch interaction constant, k, have also been 
deduced. The values of kr , k2 and ki for these deriva- 
tives (Table I) are in the ranges 13.51-13.90, 15.04-- 
15.16 and 0.3550.38 mdynes/A, respectively. These 
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Found: I, 82.7; calcd: I, 83.0% &a = 5.0 B.M.). On 
evaporating the dichloromethane washing a yellow 
product was obtained which was characterized 
as diiodo(N,N’ethylenebis(benzalideneimine))chro- 
mium(I1). Anal. Found: C, 34.9; H, 2.9; N, 5.3; I, 
47.9. Cr6Hr6NZIZCr calcd: C, 35.4; H, 3.0, N, 5.2;1, 
46.9%. Yield. 0.15 g, 53.6%. c(erf = 4.9 B.M. 
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Preparation of Dinitro(N, N’-ethylenebis(benzalidene- 
imine))dinitrosylchromium(O) 

NO-swept benzene was added dropwise to a 
benzene solution of N,N’ethylenebis(benzalidene- 
imine)tetracarbonylchromium(O) (0.20 g) under 
argon at room temperature with constant stirring. 
After 1 h a yellow precipitate settled at the bottom 
of the reaction vessel. The precipitate was filtered and 
washed several times with benzene to remove any 
traces of parent carbonyl left unreacted; it was dried 
in vacua and was shown as dinitro(N,N’ethylenebis- 
(benzalideneimine))dinitrosylchromium(O). Anal. 
Found: C, 42.9; H, 2.6; N, 21.5. Cr6Hr606N6Cr 
calcd: C, 43.2; H, 2.6; N, 21.6%. Yield. 0.10 g, 
47.6%. Am = 0.8 ohm-’ cm2 in acetone. 

Other derivatives prepared are given in Table III. 

Adcnowledgement 

One of us (0P.S.) is grateful to the University 
Grants Commission, India, for financial assistance. 

8 
9 

10 

11 

12 

13 

14 

15 

16 

F. Calderazzo, C. Floriani, R. Henzi and F. L’Eplat- 
terrier. J. C/rem. Sot. A:. 1378 (1969). 
J. R. Thornback and G: Wilkinson, i Chem. Sot., Dalton 
Trans., 110 (1978). 
H. Brunner and W. A. Hermann. Chem. Ber.. 105, 110 
(1972). 
D. Walther, Z. Anorg. Allg. Chem., 396, 46 (1973). 
K. H. Pannell, C. C. Lee, C. Parkanyi and R. Redfearn, 
Inorg, Chim. Acta, 12, 127 (1975). 
J. C. Weis and W. Beck, J. Organomet. Chem., 44, 325 
(1972). 
A. D. Garnovskii, N. E. Colobova, I. B. Zlotina, G. K. 
Mitina, K. N. Anisimov and 0. A. Osipov, Izv. Akad. 
Nauk. SSSR, Ser. Khim., 3, 629 (1972). 
J. C. Weis and W. Beck, Chem. Ber., 105, 3203 (1972). 
R. Meiz, T. A. M. Kaandorp, D. J. Stufkens and K. 
Vrieze, J. Organomet. Chem., 128, 203 (1977). 
W. Beck, F. Goetzfried and M. Riedener, Z. Anorg. Allg. 
Chem., 423, 97 (1976). 
T. W. Beall and L. W. Houk, J. Organomet. Chem., 56, 
261 (1973). 
S. C. Tripathi, S. C. Srivastava and A. K. Shrimal, J. 
Organomet. Chem., 73, 343 (1974). 
F. A. Cotton and C. S. Kraihanzel, .I. Am. C’hem. Sot., 
84,4432 (1962). 
H. Behrens, W. Topf and J. Ellermann, J. Organomet. 
Chem., 63, 349 (1973). 
D. G. Holah and J. P. Fackler, Jr., Znorg. Chem., 5, 479 
(1966). 
R. D. Feltham, Znorg. Chem., 3, 119 (1964). 


