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Photochemical reaction of (CpCrCSMe3)$l (I) with CpMn(C0)3 gave the 
complex (CpCrSCMe,),S - Mn(CO),Cp (II)_ According to X-ray analysis its 
fragments are joined by an Mn-S (sulfide) bond (2.334 A) with almost no 
change in geometry of complex I upon coordination (Cr-Cr 2.704, Cr-S 
(sulfide) 2.29, Cr-S (thiolate) 2.35, Cr-C(Cp) 2.256 A, CrS(sulfide)Cr 72.2”, 
CrS(thiolate)Cr 70.0”). However, the reaction of I with CPM(CO)~ (M = V, Nb) 
under the same conditions yielded the corresponding paramagnetic heteronuclear_ 
complexes [Cp&r3(~3-S)4]MCp (III and IV, respectively) probably containing a 
tetrahedral metallic skeleton. The reason for the rearrangement of I in the 
latter reactions may be a greater steric hindrance in the intermediate complexes 
(CpCrSCMe,),S - M(CO)&p with respect to II. The known diamagnetic tetra- 
hedral analog of III and IV, Cp&r&, was obtained by pyrolysis of I. 

Introduction 

Recently, we have studied the possibility of employing the binuclear complex 
(CpCrSCMe3)zS (I), which contains a Cr-Cr bond (2.689 A) [l-4], as an unusual 
antiferromagnetic ligand in mono- and binuclear metal car-bony1 derivatives. 

* For part VIseeref.12. 
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(CpCrSCMe&S - Mn(CO)&p (II) 
A hot filtered violet solution of 0.15 g (0.34 mmol) of (CpCrSCMe?)zS in 

hexane was added to a hot, filtered yellow solution of 0.07 g (O-34 mmol) of 
CpMn(CO)J in the same solvent. After 5-7 h of UV irradiation at 70°C the 
violet reaction mixture became green. The solution was cooled to -5”C, the 
precipitated black crystals were separated, washed with pentane and dried 
under vacua. Yield 15%. Found: S, 15.64. C23H32Cr2Mn02S3 calcd.: S, 15.48%. 
IR spectrum, Y (cm-‘): 44Ow, 485w, 52Ow, SlOs, 1020m, 107Ow, 1162m, 
137Ow, 144Ow, 146Ow, 1475w, 1845m, 1912m, 293Ow, 3075~. 

Cp4 Cr, VS, (III) 
A mixture of 0.38 g (0.8 mmol) of CpCrSCMe,),S and 0.2 g (0.8 mmol) 

CpV(CO), in 15 ml of heptane was UV-irradiated in a quartz Schlenk vessel for 
7 h under reflux. Then the reaction mixture was cooled to -5°C. The black 
finely crystahine solid precipitated was separated from solution, washed with 
cold hexane and dried under vacua. Yield 55%. Found: C, 40-92: H, 4.10. 
C20H&r&V calcd.: C, 40.34; H, 3.36%. IR spectrum, Y (cm-‘): 427w, 805s, 
1018m, lOSOw, 144Ow, 3080~. 

A mixture of 0.95 g (2.14 mmol) of (CpCrSCMe&S and 0.37 g (1.28 mmol) 
CpNb(CO), in 50 ml of toluene was UV-irradiated in a quartz Schlenk vessel 
for 6 h at 80°C. After cooling the reaction mixture to room temperature, the 
precipitated crystals were separated from solution, washed with toluene and 
dried under vacuum. Yield 65%. Found: C, 37.22; H, 3.30; Cr, 24.36; Nb, 
14.51. C2,,H2,,CrsNbS4 c&d.: C, 37.71; H, 3.15; Cr, 24.51; Nb, 14.62%. IR 
spectrum, v (cm-‘): 807s, 1030m, 107Ow, 1445w, 3083w_ 

CP4Cr,S4 W) 
A solution of 0.1 g of (CpCrSCMes)ZS (0.28 mmol) in 3 ml of xylene was 

sealed in an ampoule and heated to 130°C for 24 h. The solution decolourized; 
the black crystals precipitated were separated from the solution, washed with 
heptane and dried under vacua. Yield 85%. Found: C, 40.83; H, 3.61. 
C20H90Cr4S4 calcd.: C, 40.27; H, 3.55%. IR spectrum, v (cm-‘): 51Ow, SlOs, 
lOlOw, 1020m, 1140m, 1450m, 3120~. 
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