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Continuing the study of  transformations of  enynes 
on Ru3-carbonyl clusters, I we carried out the thermal 
reaction of  the Ru3(CO)10(~t-dppm ) cluster (dppm = 
Ph2PCH2PPh2) with PhC-=CCH=CHPh and obtained 
the red complex  Ru3(CO)6{p.3-P(Ph)CH2PPh2}{la 3- 

C(Ph)=CHCC(Ph)( I ,2-C6H4)C(=O)} (1)in -20% yield. 
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The IH N M R  spect rum (CDCI3, 25 ~ of complex 
1 contains a complex mul t ip le t  from 29 aromatic pro- 
tons in the region of  5 6 .6--8 .2 ,  a signal for the olefinic 
hydrogen atom at ~ 5.60 (dd, 1 H, J = 7.3 Hz, J = 
2.5 Hz), and two signals for the methylene protons at 8 
4.38 (ddd,  1 H) and 4.68 (ddd, 1 H). The 31p NMR 
spectrum exhibits two double t  signals at ~i 210.3 and 16.5 

with splitting Jpp = 24.8 Hz, which indicates the trans- 
formation of the dppm ligand into the phosphido-phos-  
phine ligand during the formation of  complex 1. 

The IR spectrum (CH2CI2) showed the presence of  
terminal CO groups (v (CO ) / c m- I :  2030 m, 2005 s, 1983 
s, 1973 sh, 1941 m, and 1921 rn), and weak absorption 
at 1533 cm -I characteristic of  the ketone group coordi-  
nated with the metal atom z was also observed. 

According to the X-ray diffraction analysis data, the 
crystals of complex I are monocl inic ,  at T = 293 K a = 
14.672(6) A, b = 20.397(6) A, c = 15.551(5) A, 13 = 
104.54(3) ~ V =  4505(3) A 3, Z = 4, deal c = 1.672 g c m  -3, 
space group P2tn, 12022 independent  reflections, R l = 
0.0595 for 7761 observed rellections with 1 = 2~(/) ,  
three ruthenium atoms are arranged in an open fashion 
(the Ru( l ) - -Ru(2)  and Ru(2)--Ru(3)  bond lengths are 
equal to 2.778(1) and 3.028(t)  A, respectively; the 
Ru( l ) - -Ru(2) - -Ru(3)  angle is equal to 102.09(3) ~ and 
the nonbonding Ru( l ) . . .Ru(3)  distance is equal  to 
4.517(1) A), and each ruthenium atom coordinates two 
terminal CO groups (Fig. 1). The complex organic 
ligand bound to three ruthenium atoms is formed upon 
coupling of dehydrobenzene (derived from dppm),  CO, 
and metatlated enyne and can be considered a s  an 
indenone derivative (one of  the  ethylene hydrogen at- 
oms of the starting enyne is replaced by the Ru(1) atom, 
and the second hydrogen a tom is at C(8)). The Ru( l )  
atom forms a or-bond with the ethylenic C(7) a tom with 
a distance of 2.070(5) A; the same atom coordinates the 
oxygen atom of the ketone group (Ru( l ) - -O(7 )  2.133(3) 
A) and phosphinic P(I)  a tom of the phosphido-phos-  
phine ligand (Ru( I ) - -P (1 )  2.410(1) A). The phosphidic 
P(2) atom serves as a bridge between the Ru(2) and 
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Fig. I. Molecular structure of complex 1. 

Ru(3) atoms, which form with the organic ligand the 
rl2-ethyleuic (Ru(2)- -C(7)  2.275(4) A, 
Ru(2)--C(8) 2.209(4) A) and rla-dienic bonds (Ru(3)-- 
C(9) 2.426(4) A, Ru(3)--C(t3) 2.263(5) A, Ru(3)-- 
C(12) 2.285(5) A, and Ru(3)--C(II)  2.342(5) A), re- 
spectively. In this consideration of bonding of the or- 
ganic iigand with the metallic framework and taking into 
account the additional ligand environment, each Ru 
atom in complex 1 acquires the 18-electron shell. At the 
same time, weak interactions between the C(9) and 
Ru(2) atoms (2.446(4) A) and the carbonyl C(10) and 
Ru(3) atoms (2.472(4) A,) are observed. The distance of 

the ketone C(I0)--O(7) group in 1 equal to 1.263(5) A 
is somewhat longer than that found for the cyelo- 
pentadienone Ru(CO)3(C4Ph4CO ) comptex 3 (1.224(4) 
A) and is similar to that observed in the dimeric 
[Ru(CO)2(C4Ph4CO)]2 complex 2 (1.270(7) A) with the 
bridging cyclopentadienone ligand with the >C=O-~Ru 
bond. By contrast, in another complex with the bridging 
C4Ph4CO ligand, Mo.~(CO)3(ta-C2Ph2)(P-C4Ph4CO)(r I- 
C4Ph4), 4 for which ~5-coordination of the C4Ph4CO 
ligand is assumed, the >C=O bond is much longer 
(1.38(2) A) and virtually coincides with the length of the 
exocyclic C--O bond (1.362(3) A) in the ruthenium 
hydroxycyclopentadienyl Ru(CO)2(ql-COMe){rl 5- 
CsH2(SiMe3)2OH} complex. 5 
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