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Figure S1. X-ray structure of 6d. 

 

HOMO and LUMO energies and coefficients for carbonyl ylide and dipolarophiles. 

Molecular orbital calculations were performed by Workspace, FUJITSU-SCIGRESS 

2.3.0 version after geometry optimization using MM2 (molecular mechanics) followed 

by MOPAC with AM1 parameters. From frontier molecular orbital (FMO) analysis for 

these reactions in the absence of a catalyst, the chemo- and regiocontrol observed can be 

readily rationalized in terms of maximum overlap of the LUMO of carbonyl ylides 

derived from 4a–c and the HOMO of arylallene dipolarophiles 5a–d and 5f–i. FMO 

analysis, however, fails to explain the same regiochemistry encountered with a strongly 

electron-deficient p-(trifluoromethyl)phenylallene (5e). The calculations suggest that the 

favored cycloadduct should be the result of interaction between the HOMO of carbonyl 

ylides derived from 4a–c and the LUMO of 5e rather than the dipole 

LUMO-dipolarophile HOMO interaction. One possible explanation for the exclusive 

formation of 6e, 6m and 6q is that association of Rh2(S-TCPTTL)4 with the carbonyl 

ylide leads to a significant lowering of the LUMO energy level compared with the 
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catalyst-free carbonyl ylide and facilitates the interaction between its LUMO and the 

HOMO of 5e, which predicts the regiochemistry exactly as observed. 
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