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Reduction of MOM DAB (DAB = diazabutadiene) followed by oxidation 
with Mn(CO), BrDAB or HCI gives a small yield (15 to 25%) of complexes of 
the type MO, (CO), (DAR),:, in which the two DAB ligands bridge a molyb- 
denum-molybdenum double bond and act as o,n-donors. 

As part of our investigations on the coordination properties of diazabuta- 
dienes (DAB) (R’ N=C(R* )C(R* )=NR’ = cr-diimine) and on the electronic 
properties of these iigands in complexes with metals in a low oxidation state 
[l J , we have investigated the behaviour of (Mo(CO), DAR)- in oxidation 
reactions. 
_ DAB is known to act as a o-donor monodentate ligand [1,23, a CJ, c-donor 
bridging ligand, a o,u-donor chelating ligand [3-151 and a (T,x- and x,n-che- 
lating ligand [16,17]. We now report the isolation and characterization of 
the first examples of metal-DAB complexes in which DAB acts as a U,‘IT- 
bridging ligand in binuclear molybdenum car-bony1 complexes with metal- 
metal double bonds. 

tom Dieck et al. have shown that Mo(CO), DAB can be reduced by sodium 
and potassium using various ethers as solvents [ 181. We reduced MOM DAB 
with sodium-potassium ahoy according to Ellis and Flom [19 J . The pro- 
posed structure of the reduced (Mo(CO), DAB)- is shown in Fig. 1. 

Subsequent oxidation of the reduced complexes with mild oxidizing agents 
gives, in addition to the starting material MOM DAB, a novel type of com- 
plex Md2 (CO), (DAB), _ When MII(CO)~ Br(t-BuN= CHCH=N-t-Bu) is used as 
oxidizing agent, yields &e in the range of 15 to 25%. In addition to the com- 
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Fig. 1. The proposed structure of (?!do<CO), DAB)-K*_ 

pleges MO* (CO), (DAB), , KBr and Mn, (CO),, were formed and were isolated 
and identified. The molecular weights and elemental analyses are in accord 
withdimericstructures(seeTabIe1). 

TABLE 1 

ANALYTICAL DATA AND .MOLEEULAR WEIGHTS @aIculated values in parentheses) 

R c %H BN 460 Mol. wt. 

t-Bu 4482 5.74 8.04 13-73 704 

(44.24) (5.72) (8.03) (13.88) (696) 
i-R 41.15 5.44 8.77 13.33 646 

(41.25) (5.00) (8.75) (15.00) (640) 

The IR spectra of MO, (CO), (DAB)* show five to six bands between 2000 
and 1800 cm-’ belonging to the CO vibrations of six terminal CO groups. 
At 1630 cm-’ there is a broad band, which is assigned to v(C=N). The infra- 
red frequencies of v(C0) are listed in Table 2. 

TABLE 2 

IR D_4TA OF bfo, (CO), <DAB), IN CR, c& SOLUTIONS <Cm+ ) 

a- 

f-BU 1998 1944 1887o -1874 1850 
i:R 1997 1942 1890 1875 x345 

aShoulder at bf& wzv- her side of the band_ 

*H NMR data (see Table 3) indicate that the ligand moieties (RN=CH-) 
.are unsymmetrically bonded_ In the free ligands the resonances of the imino 
protons‘(~N=CH-) are found at about 8.0 ppm, and for the a,a-bonded 
DAB, l&arid, for example in MOM DAB, they are at 8.2 ppm. In the di- 
nuclear moIybdenum carbonyl complexes the resonances of the imino protons 
are found as doublets at 8.8 and 8.4 ppm, with a coupling of 1.6 Hz. 
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TABLE 3 

‘H NMR DATA OF MO, (CO), (DAB), ; SOLVENT ACETON+ 

R Nmm) 

t-Bu QC(CH,),) 1.01.1.38 6(Himino) 4.09.8.86” 
i-Pr 6(C(CH,)2) 1.03.1.3’+ 6(H-C)i-pr 3.20.4.ozb 6(Himin0) 4.02. 8.68= 

= J 1.6 Hz. b J 6.7 Hz. = J 1.6 Hz. 

An upfield shift of the resonances of the imino protons indicate a-coordi- 
nation. For example, Fe(C0)3 (t-BuN=CHCH=N-t-Bu), in which DAB acts as a 
~,~-donor chelating ligand, there is an upfield shift of the imino proton of the 
n-bonded C=N group, which appears at 6.35 ppm [16]. In MO, (CO), (DAB), 
the shielding of the imino protons of the n-bonded imino group is even larger. 

On the basis of the NMR data the structures shown in Fig. 2a and 2b must 
be considered. 

Fig. 2. Proposed structures of MO, (CO), (DAB)5 as derived from NMR data. 

The molybdenum-molybdenum bond must be formally a double bond, 
otherwise both metals would have a 17 electron configuration. Structure 2b 
is rather unlikely: metal-metal bonds are known to be stabilized by forming 
a five-membered ring with chelating ligands. The o,si-bridging mode for the 
DAB ligand in Mot (CO), (DAB)z is supported by the observation of five 
to six CO vibrations, because a,z-chelation which would give rise to a mirror 
plane through the molybdenum-molybdenum bond, would result in only 
three CO vibrations. Because of the arguments mentioned above the proposed 
structure of the complexes MO* (CO), (DAB), can only be as shown in Fig. 2a. 
Complete details of these and related complexes will be described in a forth- 
coming paper. 



:; -, 

_: ‘. 
: 

RefE!lyn+ii-.- 
_. 

.-. _-. . -. 
1 L.HH.-S&I. DiJ. S-a and A; O&am. Inorganica Cbimica Acta. in prbss. 
Z 11. yap dei PoeI. GI van Koten and E_ Vrieze. J.‘Organom&sL Cbem.. 135 (1977) C63- 
8 E.-Bock and H. tum~Di&k. Cbem. Ber.. 100. (1967) 228. 
4 L. Lindaji and S. Living.&ne. Qxrd. Cbem. Rev.. 2 (1967) 17.3.. 
8 H. Fzi&del. X.W.Xenk aad_E. tom Die&. J. Organometal. Chem, 26 (1971) 247. 
6 H. tdm Dieclc and I.W, R&k& &gear. Cbem.. 82~(1970) 19.805. 
7 H. toni Dieck and I-W. Renk. Chem. Ber.. 104 (1971) 110. 
8 H; tom Die& and 1-W. Renk, C&m. Bcr., 105 (1972) 1403. 
9 H. tom Dieckand 1-W. Renk. Cbem. Rer.. PO5 (1972) 1419. 

10 D, WaItei. J_ Prakts Cheni, 316 (1974>604_ 
ll! ED. Franz. H. tom Die&, K-A_ Ostofa Starzewskf and F. Ho&. Tetrahedron. 31(1975) 1465. 
12 & tom Die& I-W_ R&k tid K_D; F&z.‘.& Organom&l_ Chem, (1975) 417. 
13 W. Majunke. D. Leibfcitz. T. Ma.& and H. tom Die&k; Chem. Ber.. 108 (1975) 3025. 
14 R tom Dieck and M. Svoboda. Chemi B?.. 109 (1976) 1657. 
15 &T.T. HsZeb and B.0; West. J. Orgarkmetal. Chkm.. 12 (1976) 28% 
16 H. to& Die& axid A_ Oriopp. Angera. Chem. intexnat_ Edit.. 14 (1975) 4.251. 
17 D. Leibfxitz and H_ tom Die&. J. OrganometaL Chem.. 105 (1976) 255. 
18 E.D. Frkz. H_ tom Die&. U. Krynitz and1.W. Be&. d. dczanometal Chem.. 64 (1974) 361. 
19 J_R. Rllis and E.A_ Flom. J. Organometa!. Chem, 99 (1975) 263. 
20 d. Kuyper. PJ. van Vliet and K. Vrieze. J. Orgauometal. Chem., 96 (1975) 289. 
21 J. Euyper aad K. Vrieze. J. OrganometaI. Chem.. 107 (1976) 129. 
22 FJ. van Vlie:. J_ Kuyper and K. Vrieze. J. Organometal Chem.. 122 (1976) 99. 


