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Synthesis of Silacyclopropanes
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short coming: siliranes generated under these conditions are unstable giving rise to isomeric products
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Synthesis of Silacyclopropanes

Thermal generation of silylenes
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Generation of di-tert-butylsilenoid by lithium reduction of tBu2SiCl2

Broad functional group tolerence, increased yields
Cannot be used for cyclohexenes or 1,1 disubstituted alkenes
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OR

Investigated the influence of an ether substitutuent on the reaction. Ether functionality does not direct silacyclopropanation.
Not as broad of a scope as the thermal reaction.



Reactions of Silacyclopropanes: Insertions
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trans A 100 0C 75 7 8 10

cis A 100 0C 48 6 32 14

Stereochemically and regiochemically defined insertions of aldehydes
Outcome is dictated by reaction conditions
Further elaborated into 1,3 diols
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Reactions of Silacyclopropanes: Insertions
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Reactions of Silacyclopropanes: Insertions

Metal catalyzed Insertion reactions of formamides are stereospecific
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Reactions of Silacyclopropanes: Imines
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Reactions of Silacyclopropanes: Imines
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Interesting Transformations of Silacyclopropanes
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Interesting Transformations of Silacyclopropanes

ClSO2NCO; HCl
SiOBn(tBu)2

SiH(tBu)2 O O(tBu)2HSi

(tBu)2BnOSi

H

H

H
(tBu)2BnOSi

H

O C N
SO2Cl

cyclization,
acid catalyzed hydrolysis

t-Bu2HSi

H
H

ON
SO Cl

H(tBu)2BnOSi

H
[1,2]-Si shift H

H

ON

H

H

SiOBn(tBu)2 H
H

NO

H

H

SiOBn(tBu)2

SO2Clt-Bu2HSi
t B HSi

Cleary, P.; Woerpel, K.  Org. Lett.  2005, 7, 5531.  
Peng, Z.; Woerpel, K.  Org. Lett.  2001, 3, 675.

SO2Cl ON
SO2Cl

NO
t-Bu2HSi t-Bu2HSi



Application To Total Sythesis: (+/-)-Epi-Stegobinone

• Female-produced sex pheromone of the drugstore beetle 
and the furniture beetle

• Readily isomerizes to epi-stegobinone, which is a 
repellent to the male species
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Synthesis
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Completed Synthesis
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Conclusion

• There are several ways to synthesize silacyclopropanes
– Photochemical trapping of silylenes
– Metal mediated transfer of silylenoids
– Thermal generation of silylenes
– Lithium assisted generation of silenoids through α-elimination

• Aldehydes, formamides, isocyanides, and imines all undergo insertion 
reactions with silylcylcopropanes

• Products of insertions between silylcyclopropanes can be manipulated to 
form 1,3 diols, enantioenriched α-hydroxy carboxylic acids (with 2 
contiguous stereocenters), and various 5 membered rings  

• Reactions of silacyclopropanes have been applied to several syntheses 
including the total synthesis of (+/-)-Epi-Stegobinone
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