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Summary: A crystalline oxasilacyclopropane was isolated by the reaction of 

photochemically induced dimesitylsilylene with 1,1,3,3-tetramethyl-2-indanone, 

and the exact structure of the oxasilacyclopropane was cornfirmed by X-ray 

crystal analysis. 

Synthesis of strained small ring compounds containing a silicon atom is one 

of the current topics in silicon chemistry owing to their high reactivities 

resulting from the strain energy. Relatively stable silacyclopropanes', 

silacyclopropenes 
2 

and trisilacyclopropane3 have been synthesized. However, 

there is no precedent for the isolation of three membered ring compounds 

containing silicon and oxygen such as oxasilacyclopropanes. We have already 

demonstrated the formation of oxasilacyclopropane derivatives as transient 

intermediates by the reaction of dimethylsilylene with carbonyl compounds 4 . 

However, oxasilacyclopropanes are found to react with ketones to form dioxa- 

silacyclopentanes or dimerized to dioxadisilacyclohexanes under the reaction 

conditions. 
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It seems that oxasilacyclopropane can be stabilized by the protection of the 

bulky substituents around the ring system. We now wish to report the first 

synthesis of a stable crystalline oxasilacyclopropane in the reaction of 

photochemically generated dimesitylsilylene with 1,1,3,3-tetramethyl-2-indanone. 

A cyclohexane solution of 2,2-dimesityl-1,1,1,3,3,3-hexamethyltrisilane 1 

(687mg, 1.66mmol) and 1,1,3,3-tetramethyl-2-indanone (404mg, 2.15mmol) in a 

quartz tube was irradiated at room temperature with a low pressure mercury lamp 

for 18 hr. The resulting reaction mixture was concentrated, and the residue 

was subjected to separation by HPLC (JAIGel column) to give colorless crystals 

of the oxasilacyclopropane 2 (462mg, 61%), recrystallyzed from hexane, 

mp. 202.5-203.5OC. 
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The structure of the oxasilacyclopropane 1 has been characterized by its 

'H NMR, l3 C NMR, IR, and Mass spectra. The 'H NMR spectrum (CC14,6) shows 

aromatic protons at 7.04(s,4H), 6.79(s,4H), two singlet peaks attributed to 

methyl protons of the mesityl groups, ortho 2.70(s,12H), para 2.25(s,6H), and 

two singlet aliphatic methyl protons, 1.31(s,6H), 0.97(s,6H); 13C NMR (CDC13,6) 

149.9(s,aromatic C), 145.5(s,aromatic C), 142.8(s,aromatic C), 140.2(s,aromatic 

Cl I 
129.4(d,aromatic C), 128.7(s,aromati.c C), 128.4(d,aromatic C) I 126.7(dr 

aromatic C), 122.O(d,aromatic c), 89.9(s, Si-C-O), 49.5(s, C-C(CH3)2)t 32.3 

(q, cH3), 27.6(q, cH3), 25.l(q, cH3), 23.2(q, cH3' n =.l(q, CH3’: IR (KBr) 

1075cm -’ (Si-O-C); Mass m/e 454 @I+). Elemental analysis also supports its 
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structure, Calcd for C31H380Si: C,81.88; H,8.42. Found: C,82.13; H,8.53. 

Our finding that oxasilacyclopropane 2 does give an adduct 3' upon methanolysis 
- 

at reflux temperature lends further support of the three membered ring structure 

of 2. - 

X-ray crystal analysis established the exact structure of the oxasilacyclo- 

propane 2. The crystal has triclinic space group Pi with a=8.416(2);, b= 

10.159(4);, c=16.007(6); and a=85.52(3)O, 9=89.39(3)O, y=78.49(3)O with 

V=1337.1(8)i3. Intensity data were collected on a four circle diffractometer 

with graphite monochromated Mo/Xa radiation. A total of 3848 independent 

reflections were obtained within 9<53O, 4723 had intensities greater than 3UlF,I 

and were used for structure analysis. The structure was refined to an R value 

of 0.075. Perspective view of the molecular structure of the oxasilacyclopropane 

2 is shown in Figure; bond angles: C-Si-0,50.4°; Si-C-0,58.5'; C-0-Si,71.0°: 

bond lengths: Si-C,1.849;; Si-0,1.668;; C-0,1.507i. It is quite interesting 

that the oxasilacyclopropane 2 is not isosceles triangle but silacyclopropane6, 

silacyclopropene 7 and trisilacyclopropane3 are. For additional crystallographic 

details consult reference 8. 

Figure. Perspective view of the structure of oxasilacyclopropane 2 
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