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Abstract 

The cycloaddition reaction between 1,1,2,2-tetrafluoro-1,2-disilacyclobutene and cyclohepta-1,3-di- 
ene mediated by CpMn(CO), under photochemical conditions generates the product SiF,(‘Bu)c= 

6%%&-CHCH,CH,CH,C=CHz resulted from a C-C cleavage of the cycloheptadiene, a process 
involving the conversion of a u-bonded Mn-cyclobutane derivative to a Mn-carbene intermediate. 

We have demonstrated that under the mediation of metal carbonyl derivatives, 
tetrafluorodisilacyclobutene and conjugate dienes undergo a variety of reaction 
pathways which can be controlled by the electronic and steric properties of the 
metal and the dienes [l]. The fine-tuning scheme of this reaction system can be 
illustrated as shown in Scheme 1. 

For cyclic conjugate dienes, the reactions proceed almost exclusively uia the 
1,2-addition pathway [2]. However, when the reaction between 1 and cyclohepta- 
1,3-diene was mediated by CpMn(CO),, in addition to the expected products of 
1,Zaddition (71, products @a/t?b, a pair of diastereoisomers) [3* I formed via the 
cleavage of a C-C bond of the cycloheptadiene were obtained. 

(1) 7 @n/W 

When the reaction of CpMn(CO), and cyclohepta-1,3-diene in a benzene 
solution was carried out under photochemical conditions in a quartz tube at room 
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Scheme 1. 

temperature, compound 9 was obtained in 80% yield. Compound 9 was identified 
by elemental analysis, mass spectrum and ‘H and 13C NMR spectroscopies [4*] in 
the solution and X-ray diffraction in the solid state (Fig. 1). It appears that under 
the irradiation, cyclohepta-1,3-diene rearranges to [3,2,0jbicyclohept-6-ene [5] be- 
fore forming the olefin complex 9 with Mn. 

Fig. 1. Crystal structure of compound 9. Selected bond distances (.k) and bond angles 0: Mn-C(8) 
2.174@), Mn-C(9) 2X4(8), C(8)-C(9) 1.377(12), C(8)-C(l1) 1.500(12), c(9)-CXlO) 1.530(12), C(lO)- 
C(11) 1.572(14); C(l)-Mn-C(8) 81.8(4), C(l)-Mn-C(9) 108.5(4), C(2)-Mn-C(8) 108.1(4), C(2)-Mn-C(9) 
82.1(4), C(8)-Mn-C(9) 37.0(3), C(9)-C(8)-C(ll) 94.7(7), C(8)-C(9)-c(lO) 92.7(7), C(9)-c(lO)-c(11) 
86.1(6). 
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Irradiating 9 with 1 in a quartz tube or a Pyrex tube generates compound 8a/8b 

as the only reaction product with 70% yield based on 9. 
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(9) (1) 8a/2?b 

Alternatively, compound Sa/8b could be obtained (with 55% yield based on 10) 
by first reacting CpMn(CO), with 1 to form the disilametallacycle intermediate 10 
[lc], then irradiating 10 with C,H,, in a quartz tube. 
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RT 
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These observations strongly suggest a reaction mechanism for the formation of 
compound 8a/8b 

Scheme 2. 
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metal-cyclobutane derivative to a metal-carbene intermediate has recently been 
demonstrated by a number of workers [6]. 

Details of the crystal data, lists of bond distances, bond angles and atomic 
parameters are available from the authors. 
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