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White crystals (35%), mp 298-300', were obtained. Anal. Calcd for 
C4sH3603: C, 84.91; H, 5.65. Found: C, 85.03; H, 5.58. Infrared: 
3060 w, 3025 w, 2915 w, 2860 w,1725 s,1705 s,1615 m,1605 m, 
1490 w, 1440 w, 1380 vw, 1360 vw, 1315 w, 1280 w, 1230 m, 1205 m, 
1180 w, 1175 w, 1140 s, 1075 vw, 1060 w, 1030 vw, 1005 vw, 980 vw, 
960 vw, 930 w, 870 vw, 860 w, 820 m, 805 m, 770 w, 760 m, 755 m, 
745 m, 700 m, 655 cm-l w. Pmr: 6 2.00 (m, 9), 4.20 (d, l), 4.65 (d, 
I), 6.40 (d, 11, 7.4 (m, 23), 8.60 (s, 1) (DMSOd6). 

Alkaline Hydrolysis of the "White Intermediate" IVa. 
Preparation of 14b,l4c-Dihydro-9b-hydroxy-5a-phenyl- 
benx[a ]indeno[2,1-c Ifluorene-8,lO-dione (Va). One gram 
(0.0016 mol) of IVa was dissolved in 40 rnl of 1,4-dioxane by warm- 
ing. To this solution was added a mixture of 3 g of potassium hy- 
droxide dissolved in 20 ml of 95% ethanol. After 3 hr of reflux, the 
resultant solution was poured into 300 ml of water. Extraction of 
the aqueous solution with ether yielded upon evaporation of the 
ether 0.35 g (50%) of a pale-yellow solid (Va). Recrystallization 
from glacial acetic acid gave a white solid, mp 271-273'. Anal. 
Calcd for C30H2003 HzO: C, 82, 83; H, 4.93. Found: C, 82.54; H, 
4.63. Infrared: 3460 s, 3080 w, 3060 w, 3010 w, 2930 w, 1710 s, 1605 
m, 1580 w, 1490 m, 1470 m, 1445 m, 1325 m, 1315 m, 1295 m, 1290 
m,1280 m,1260 w,1235w,1195 w,1140 s,1090 w,1080 vw,1065 
vw, 1040 m, 1035 w, 1005 s, 960 w, 935 w, 905 w, 900 vw, 885 w, 870 
m, 850 vw, 830 vw, 780 s, 770 s, 755 m, 740 s, 715 s, 710 s, 690 s, 650 
cm-l s. Pmr: 6 4.25 (d, l), 4.55 (d, l), 6.55 (m, 2), 7.5 (m, 16) 
(DMSO-ds, 1 5 0 O ) .  Mass spectrum: ( d e )  428 (P), 427, 426, 410, 
400, 382,381, 353, 352, 283, 282, 266, 265, 254, 253,222, 206, 77, 76. 
Isotopic analysis:gc Calcd for C30H2003: P, 100; (P + l), 32.7; (P + 
2) 5.7. Found: P, 100; (P + l), 32.9; (P + 2), 5.8. 

The aqueous solution, following ether extraction, was acidified 
with concentrated HCl to yield a pale yellow solid. Recrystalliza- 
tion from glacial acetic acid gave a white crystalline solid (0.25 g, 
75%), mp 169-171°, which did not depress the melting point of au- 
thentic la and had an infrared spectrum identical with Ia. 

Conversion of Va to Phenylcinnamalone (IIIa). Va (200 mg, 
0.00046 mol) was dissolved in 10 ml of 1,4-dioxane. To this solu- 
tion at  reflux was added 20 ml of 5% sodium hydroxide. After re- 
flux for 48 hr the solution was blue. Acidification of the solution 
changed the color from blue to orange, and an orange solid sepa- 
rated. Recrystallization (glacial acetic acidj gave an orange solid 
(30 mg, 16%), mp 255-256'. Upon mixture of this solid with IIIa no 
depression of the melting point was observed. The infrared spectra 
of the orange product and of IIIa were identical. 

Preparation of Phenylcinnamalone (IIIa) from IVa. Two 
grams (0.0032 mol) of IVa was subjected to the same conditions 
employed to prepare IIIa.4 The yield of IIIa obtained was 1.00 g 
(76%). The product was identified as IIIa by mixture melting point 
determination and comparison of infrared spectra. 

Preparation of Phenylcinnamalone ( I l k )  from cr-1F"henyb 
trans -cinnamoyl Chloride (IIa). IIa was prepared by reported 
methods1O and by refluxing Pa with the thionyl chloride-sulfuryl 
chloride or phosphorus trichloride-sulfuryl chloride mixtures for 
30 min exactly as in the preparations described for IIla and IVa. 
However, the reactions were stopped prior to the pyrolysis step 
and the products (IIa) were crystallized and recrystallized from 
hexane or petroleum ether to give yields of IIa (mp 39-40', iit .i"b 
39-41') ranging from 65 to 85%. Upon mixing IIa prepared hy re- 
ported techniques'O with IIa prepared using the prepgrolysis pro- 
cedures, no depression of the melting point was observed. 

When equivalent molar quantities of Ha were substituted for la 
in the preparation of IlIa4 or IVa, the products were formed in 
comparable yields. 

Registry No.-Ia, 91-48-5; Ib, 19319-36-9; IC, 20432-19-3; Id, 
13938-24-4; Ie, 19319-30-3; Ie cis analog, 19319-33-6; Ig, 52873-62- 
8; Ih, 52873-63-9; Ih, cis analog, 52873-64-0; IIa, 51388-67-1; IIIa, 
18585-55-2; IIIb, 52873-65-1; IIIc, 52873-66-2; IIId, 528'73-67-3; 
IVa, 52873-68-4; I V ~ ,  52921-07-0; JVC, 52873-69-5; Va, 52873-70-8. 
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An efficient synthesis of l,l-dimethyl-2-phenyl-l-silacyclobutane (I) is reported. Gas-phase pyrolysis of I at 
500' yields cis- and trans -1,1,3,3-tetramethyl-2,4-diphenyl-1,3-disilacyclobutane. The mass spectrum of I is dis- 
cussed. Photolysis of I in methanol yields 3-phenylpropyldimethylmethoxysilane. 

There has been considerable recent interest in reactive 
intermediates t ha t  may possess a formal carbon-silicon 
double bond.l-ll These intermediates were first generated 
by pyrolysis of various si1acyclobutanes.l More recently 
photolysis of 1,l-diphenyl-1-silacyclobutane8 or penta- 
phenylmethyldi~i lane~ has been shown to lead to  reactive 
intermediates possessing a formal carbon-silicon double 
bond. 

The nature of the  carbon-silicon double bond is of con- 
siderable interest. Substituent effects have often been used 

to  explore the nature of reactive intermediates. The effect 
of various groups bonded to  the  silyl center on the  ease of 
pyrolysis of silacyclobutanes to  an alkene and a reactive in- 
termediate possessing a carbon-silicon double bond has 
been rep0rted.l Thus,  for example, 1,1 -dichloro-1-silacyclo- 
butane was stable until 750' whereas 1,l-dimethyl-1-sila- 
cyclobutane decomposed a t  550' under conditions that 
were otherwise comparable.1-3 The products in both cases 
were ethylene and  the  1,3-disilacyclobutane formed by 
head-to-tail dimerization of the  reactive carbon-silicon 
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doubly bonded intermediate. Clearly an  electron withdraw- 
ing chlorine atom makes i t  more difficult to  form a carbon- 
silicon doiibly bonded intermediate. Both the head-to-tail 
dimerization and the effcct of chlorine bonded to  silicon on 
the  pyrolysis temperature may be related to  the  contribu- 
tion of a zwitterionic resonance structure, in which the  silyl 
center i s  po4tively charged while the carbon i s  negatively 
charged, Lo the  carbon-silicon doubly bonded intermediate. 

However, the effect of substituents on the carbon termi- 
nus of the carbon-silicon dorible bond has not yet been 
studied. All carbon-silicon doubly bonded intermediates 
prepared thus far have had two hydrogens bonded t o  car- 
bon. Specifically we were interested in the  type of carbon- 
silicon doubly bonded intermediate tha t  would be pro- 
duced by pyrolysis of l,l-dirnethyl-2-phenyl-l-silacyclobu- 
tane (I). Clearly, this silacvclobutane can fragment in two 
different w w s  (eq 1). 

2H,C===CH 2H2C=C11? I 
PI1 c 

1. 

HIC CH, 
/ /  

CH ~ 

cis and trans 

Based on the assumption tha t  fragmentation of the sila- 
cyclobutane proceeds in two steps in which the first is 
breaking of the weaker carbon-silicon bond (76 kcallmol) 
followsd by cleavage of a carbon-carbon bond (82 kcall 
mo1),l2 one might predict tha t  the products should be sty- 
rene and dimethylsilamethylI?ne, which would dimerize io  
yield 1,1,3,3-tetranrethyl-l,3-disilaeyclobutane. This is rea- 
sonable since the carbon end of the diradical or zwitterion 
initially formed by cleavage of the carbon-silicon bond will 
be stabilized by resonance delocalization by the phenyl 
groiip (eq 2). 

’ i -+ 

Ph 

l,l-Dimethyl-2-phenyl-l -siiacyclobutane was prepared 
as follows. Chloroplatinic acid catalyzed hydrosilation of 

allylbenzene with dirnethylchlorosilane yields 3-phenylpro- 
pyldimethylchlorosilane (11). Bromination of I1 with N-  
bromosuccinimide in carbon tetrachloride solvent yields 
3~bromo-3-phenylpro~yldimethylchloros~~ane (111) in es- 
sentially quantitative yield. An entrainment Grignslrd cy- 
clization reaction carried out by addition of a mixture of  I11 
and dibromoethane to an excess of magnesium turnings in 
tetrahydrofuran solvent gives a 60% yield of  I. Thus,  the 
overall yield starting from allylbenzene is a quite respecta- 
ble 5096. 

At 500O and atmospheric pressure in a flow pyrolysis sys- 
tem with purified nitrogen as the  carrier gas, P fragments 
almost exclusively (>95%) to  yield ethylene and a 60:40 
mixture of cis- and trans- 1,1.3,3-2etrametliyl-%,4-diphe- 
nyl-1,3-disilacyclobutane. Although no 1,1,3,3-tetramethyl- 
1,3-disilane or 1,1,3,3-tetrarnetbiyl-2-phenyl-l,3-disilacy- 
clobutane was observed, a small amount, Xes::, than 5%, of 
styrene was observod in one run. 

The mass spectral behavior of I has many similarities to  
its behavior under pyrolytic fragmentation conditions. 
Thus,  in addition to  the parent ion, and a very weak P - 15 
ion formed by loss of a methyl from the quwrternary d y l  
center, a P - CzH4 (ethylene) ion a t  mle 148 and a P - 
C&Is (styrene) ion a t  mle 72 are quite important. Metasta- 
ble peaks a t  mle 124.5 = (149)2/176 and at mle 29.5 = 
(72)2/176 indicate tha t  both these ions are formed a t  least 
partially directly from the parent Possible struciures for 
these ions are the dimethylsilametbylene c a t h  radical for 
the m/e 72 ion and the d i m ~ t ~ ~ y ~ s i ~ a p h e m y ~  -substituted 
methylene cation radical for the m/e 148 ion. Clearly there 
i s  much less selectivity in the fragmentation of I[ to  yield an 
alkene and a carbon--silicon doubly bonded series in the 
mass spectrometer than in the gas-phase pyrolysis. The 
base peak occurs a t  m/e 43. The mass spectral fragmenta- 
tion pattern of  I is outlined in eq 3 (sea Table I for support- 
ing data). 

,,CH, i 
HC=Si. 
,l ‘CR, 

Ph 

c 
I-----1 

Ph’ \ CH., 

We were also interested in the  photochemistry of I since 
photolysis of 1,l-diphenyl-1-silacyclobutam a t  2537 A in 
methanol-0-d 1 yields diphenylnzethoxymethyl-d 1- silane 
and ethylene.8 The formation of this product has been ra- 
tionalized in terms of formation of a carbon-silicon doubly 
bonded intermediate which is trapped by reaction with 
methanol-0-d 1. Clearly I has a similar chromophore. 

Irradiation of 1 in degassed methanol-O-dl in a quartz 
nmr tube a t  Oo for 2.5 hr with a 450-W Hanovia medium 
pressure mercury lamp on the other hand does not lead to 
formation of styrene and trimethyl-dl- methoxysilane, nor 
to  ethylene and benzyl-dl- dimethylmet~ioxysi la~e,  but  
rather to  3-phenyl-3-dl-propyldimethylme.thoxysilane in 
quantitative yield. This is the product expected from siirn- 
ple nucleophilic opening of the silacydobutane ring in 
methanol-(a-dl. However, control experiments proved that, 
this reaction did not occur in the dark at 0’ even when thc  
reaction was continued for 24 hr. In addition we have pho- 



Table I 
Mass Spectrum of 

1,l-Dimethyl-2-phenyl- 1 -silacyclobutane 

Re1 intensity Re1 intensity 
m f e  (70 eV) (20 eV) 

177 1 .4  2.9 
176 5.7 15.4 
161 1 . 4  1 . 8  
150 1 . 7  2.2 
149 3 .6  7.9 
148 27.3 36.9 
145 1 . 0  
135 1 . 5  2.0 
133 3 .1  2 . 2  
131 1 . 5  
121 1 .5  
120 1 .5  1 .8  
118 4 .6  9 .1  
117 8 . 7  7.6 
116 1 .0  
115 6.2 
105 4 . 1  
104 3 .6  
103 3.6 
91 8 . 7  
89 2.6 
86 
85 
84 
78 4 .6  
77 4 .6  
74 1 .0  
73 2 . 1  
72 22.7 
71 1 .3  
70 1 . 5  
69 1 . 2  
65 3 .6  
63 4 . 1  
62 1.0 
61 1 .0  
59 22.7 
58 1 .5  
57 16.0 
56 9 .3  
55 8 .8  
53 4 . 1  
52 1 . 5  
51 7.7 
50 3.6 
45 2.1 
44 9.8 5.0 
43 100.0 100.0 
42 79.9 84.7 
41 87.1 27.5 

2 .2  

2.0 
2 . 2  
2.0 

1 .0  
2 .9  

31.4 
2 .5  
3.2 
2.2 

1 .5  
27.7 

1 .8  
28.5 
18.3 
6 . 4  

tolyzed a methanol-0-d 1 solution of benzyltrimethylsilane 
to be certain that our reaction with methanol was unique to 
the silacyclobutane system. Fortunately, benzyltrimeth- 
ylsilane was stable under our photolysis conditions (see eq 
4). 

Possibly the photoexcited state of I leads to cleavage of 
the Si-C bond in a heterolytic manner to form a zwitterion 
in which the  benzylic carbon is negatively charged while 
the  silyl center is positively charged. Reaction of this zwit- 
terionic intermediate with methanol-0-d 1 would yield the 
product observed. A basic question remains. Why do I and 
1,l-diphenyl-1-silacyclobutane behave so differently? 
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CH, 
I 

\ CH, 
I 
I 

Ph-CH-Si-CH, + CH,=CH, 
I I  

D OCH, 

Experimental Section 
Infrared spectra were obtained on a Perkin-Elmer 337 spectrom- 

eter and were calibrated against known bands in a polystyrene 
film. Ultraviolet spectra were obtained on a Cary 14 spectropho- 
tometer in cyclohexane solvent. Nmr spectra were recorded on a 
Varian T-60 or on a Varian HA-100 spectrometer with methylene 
chloride (6 5.28) as internal standard. Mass spectra were obtained 
on a Hitachi Perkin-Elmer RMU-6E spectrometer. Conditions 
used in determination of mass spectra were source temperature, 
150'; solid inlet, 60'; ionizing voltages, 70 and 20 eV; filament 
emission, 70 PA; target current, 50 PA. Comparisons were made be- 
tween unlabeled and labeled compounds under identical condi- 
t i o n ~ . ~ ~  Vapor phase chromatography was carried out on a Hewl- 
ett-Packard F&M 700. Microanalysis was performed by Elek Mi- 
croanalytical Laboratories. Boiling points and melting points are 
uncorrected. All apparatus was flamed out prior to use and all 
reactions were performed under an inert atmosphere of purified 
nitrogen. 
3-Phenylpropyldimethylchlorosilane. To a dry 1-1. round- 

bottomed flask, equipped with a Dry Ice-acetone condenser, was 
added 128 g (1.0 mol) of allylbenzene, 94.5 g (1.0 mol) of dimethyl- 
chlorosilane, and 4 drops of 0.1 M HzPtCle * 6Hz0 in isopropyl al- 
cohol. The mixture was irradiated for 0.5 hr with a 275-W GE uv 
sun lamp, after which time the reaction was complete. The reac- 
tion mixture was distilled through a 15-cm vacuum jacketed Vi- 
greux column. A central fraction, bp 83-87' (0.25 mm), 186 g 
(87.5%), was collected. An analytical sample was purified by glpc 
using a 0.25 in. X 4 ft 20% SE-30 on Chromosorb P column at 150': 
nmr 6 0.5 (s, 6 H), 0.95 (m, 2 H), 1.84 (m, 2 H), 2.74 (t, 2 H, J = 7.7 
Hz), 7.24 (m, 5 H); ir (Si-CH3) 1250, 840, and 810 cm-'. Anal. 
Calcd: C, 62.09; H, 8.05. Found: C, 62.17; H, 8.07. 
3-Bromo-3-phenylpropyldimethylchlorosilane. Into a dry 

500-ml round-bottomed flask, equipped with a reflux condenser, 
was placed 60 g (0.282 mol) of 3-phenylpropyldimethylchlorosil- 
ane, 55 g (0.31 mol) of N-  bromosuccinimide, a catalytic amount of 
benzoyl peroxide, and 450 ml of carbon tetrachloride. The mixture 
was irradiated for 2 hr with a sun lamp. Succinimide and a small 
amount of unreacted N -  bromosuccinimide were removed by filtra- 
tion. The carbon tetrachloride solvent was removed by evaporation 
under reduced pressure. The yield of crude 3-bromo-3-phenylpro- 
pyldimethylchlorosilane was 81.9 g (99%). The product could not 
be purified due to elimination of HBr on attempted distillation 
under high vacuum. The crude product was characterized by nmr: 
6 0.46 (s, 6 H), 0.92 (m, 2 H), 2.38 (m, 2 H), 4.92 (t, 2 H), 7.40 (m, 5 
H) * 
l,l-Dimethyl-2-phenyl-l-silacyclobutane. In a dry 1-1. three- 

necked flask, equipped with a nitrogen inlet, reflux condenser, 
overhead stirrer, and a pressure equalizing addition funnel, was 
placed 36 g (1.48 g-atom) of dried magnesium turnings. To this was 
added approximately 50 ml of dry tetrahydrofuran. A mixture of 
400 ml of tetrahydrofuran, 80 g (0.28 mol) of 3-bromo-3-phenyldi- 
methylchlorosilane, and 10 g of dibromoethane was placed in the 
addition funnel. This mixture was slowly added, with stirring, to 
the reaction flask. After the reaction had initiated, the mixture was 
added at a rate fast enough to maintain the temperature at ap- 
proximately 50'. The addition was complete within 1 hr. The mix- 
ture was allowed to stir at room temperature for an additional 2 hr 
and then was poured onto ice acidified with dilute phosphoric arid. 
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The mixture was extracted twice with ether, dried over anhydrous 
MgS04, and filtered, and the solvent was removed by evaporation 
under reduced pressure. The residue was distilled through a 15-em 
vacuum-jacketed Vigreux column. A central fraction (bp 53-60' 
(0.1 mm), 28.91 g (60.3% yield), of pure material was collected. An 
analytical sample was purified by column chromatography on 
Baker analyzed reagent silica gel (60-200 mesh) using hexane as el- 
uent: Rf 0.54; nmr 6 0.14 (s, 3 H), 0.41 (s, 3 H), 1.06 (m, 2 H), 2.57 
(m, 3 H), 7.10 (m, 5 H); ir (Si-CH3) 1242, 835, and 806 cm-l; uv 
A,,, 2230 8, ( e  9470), broad envelope 2850-2500 8,, X 2600 8, (6 613). 
Anal. Calcd: C, 74.93; H, 9.15. Found: C, 74.85; H, 9.39. 

Pyrolysis of l,l-Dimethyl-2-phenyl-l-silacyclobutane. The 
pyrolysis was performed using a vertical tube oven. The pyrolysis 
tube consisted of a 30 cm long Pyrex glass tube (0.d. 12.5 mm, id .  9 
mm) packed with 1 cm long pieces of 3-mm Pyrex tubing. A pres- 
sure equalizing addition funnel and nitrogen inlet were connected 
to the pyrolysis tube above the oven. The exit of the column was 
connected to one neck of a two-necked flask which was immersed 
in a Dry Ice-acetone bath. The second neck of the flask was con- 
nected to another Dry Ice-acetone trap. The nitrogen flow rate 
was adjusted to 0.5 ml/sec. The coiumn was allowed to reach a 
temperature of between 504 and 525'. The entire apparatus was 
flame dried. At this point a solution of 1 g of the silacyclobutane 
and approximately 2.5 g of dry benxene was placed in the addition 
funnel and added to the pyrolysis tube at  a rate of 1 drop every 
10-15 sec. After the addition was complete and the apparatus 
cooled, the column was rinsed with 1 ml of benzene. The material 
from the two traps was collected and placed on a silica gel column 
and eluted with pentane. In this manner 0.44 g of the starting sila- 
cyclobutane (Rf 0.53) and 0.33 g of a 6040 mixture of cis- and 
trans- 1,1,3,3-tetramethyl-2,4-diphenyl-1,3-disilacyclobutane ( R  f 
0.35) were recovered. The yield of the disilacyclobutane based on 
unrecovered starting material was 69%. This mixture of cis- and 
trans- disilacyclobutanes was analyzed. Anal. Calcd: C, 72.90; H, 
8.16. Found: C, 72.71; H, 8.26. 

cis- 1,1,3,3-Tetramethyl-2,4-diphenyl-1,3-dis~lacyclo~utane 
may be preferentially sublimed from the trans to an extent of ap- 
proximately 4:l parts cis:trans, a t  0.01 mm and 60'. Fractional re- 
crystallization of this purified mixture from absolute ethanol 
yields the pure cis isomer: mp 119-120'; nmr 6 0.36 (s, 6 H), 0.40 
(s, 6 H), 2.04 (8, 2 H), 6.98 (m, 10 €3); ir two bands at  965 and 953 
cm-I characteristic of disi1acyclobutanes;l mass spectra, parent 
ion a t  m/e 296 (loo%), parent - 15 at m / e  281 (100%). 

trans- 1,1,3,3-Tetramethyl-2,4-diphenyl- 1,3-disilacyclobu- 
tane may be obtained by recrystallization of the residue from the 
sublimation from reagent hexane: mp 130-133'; nmr 6 0.30 (s, 1 2  
H), 2.27 (s, 2 H), 7.02 (m, 10 H); ir a single band at  930 cm:l char- 
acteristic of disilacyc1obutanes;l mass spectrum, parent ion at  mle 
296 (91%), parent - 15 at  m/e 281 (70%). A metastable a t  m/c 
266.4 = (281)2/296 supports this process. 

Photolysis of l,l-Dimethyl-2-phenyI-l-silacyclobutane in 
Methanol. A deoxygenated methanolic solution of 1,l-dimethyl- 
2-phenyl-1-silacyclobutane (324.0 mg, 1.8 mmol, 23% w/w) in a 
quartz nmr tube was irradiated at  0' with a 450-W medium pres- 
sure Hanovia mercury lamp for 2% hr. The methanol was removed 
by evaporation under reduced pressure: Analytical glpc showed the 
presence of a single component. The oil was purified by prepara- 
tive glpc (0.25 in. X 10 ft  SE-30, 180') to yield 3-phenylpropyldi- 
methylmethoxysilane: nmr (CC14) 6 0.05 (s, 6 H), 0.58 (m, 2 H), 
1.67 (m, 2 H), 2.62 (t, 2 H, J = 8 Hz), 3.38 (s, 3 H), 7.20 (s, 5 H); ir 
(film) 1610,1500,1460,750,706 (phenyl), 1245,840 (Si-CHd, and 
1090 cm-l (OCH3). Anal. Calcd for ClzHzoOSi: C, 69.17; H, 9.68. 
Found: C, 69.27; H, 9.59. 

Photolysis of l,l-Dimethyl-2-phenyl-l~silacyclobutane in 
Methanol-dl. The deoxygenated methanol-cll solution of 1,l- 
dimethyl-2-phenyl-1-silacyclobutane (342.1 mg, 1.9 mmol, 28% 
w/w) in a quartz nmr tube was irradiated for 2.5 hr at 0' with a 
450-W medium pressure Hanovia mercury lamp. The methanol-dl 
was removed under reduced pressure. Analytical glpc showed the 
presence of a single compound. The oil was purified by preparative 

glpc (0.25 in. X 4.5 ft SE-30, 165') to give 3-phenyl-3-dl-propyldi- 
methylmethoxysilane: nmr (CCl4) 6 0.05 (s, 6 H), 0.58 (m, 2 H), 
1.65 (m, 2 H), 2.60 (t, 1 H, J = 8 Hz), 3.37 (s, 3 H), 7.18 (s, 5 H); ir 
(film) 2130 (C-D), 1500, 1450, 742, 704 (phenyl), 1248, 840 (Si- 
CH3), and 1090 cm-l (OCH3); deuterium content by mass spec- 
trometry:13 9.8% do, 90.2% d l .  

Reaction of l,l-Dimethyl-2-phenyl-~-silacyclobutane with 
Methanol at 0'. A solution of l,l-dimethyl-2-phenyl-I dacyclo- 
butane (200 mg, 1.1 mmol) in methanol (1 ml) was storod at 0' for 
24 hr: The methanol was then removed under reduced pressure. 
The nmr of the residual oil in carbon tetrachloride was that of the 
starting material, i .e. no reaction had occurred. 

Photolysis of Benzyltrimethylsilane in Methanol-0-d 1. Ben- 
zyltrimethyl~ilanel~ had the following uv spectral properties: A,,, 
2195 8, ( 6  lO,OOO), broad envelope 2800-2500 A, A 2650 8, ( e  430). A 
deoxygenated solution of benzyltrimethylsilane (344.2 mg, 2.1 
mmol, 22% w/w) in methanol-0-dl was photolyzed at Oo for 3 hr 
with a 450-W medium pressure Hanovia mercury lamp. Analyses 
by nmr and glpc indicated that no reaction had occurred. Specifi- 
cally, only starting material was present and no toluene or methox- 
ytrimethylsilane. 

PreDaration of 3-Phenylpropyldimethylmethoxysilane. A 
solution of 3-phenylpropyldimethylchlorosilane (3.2 g, 15 mmol) 
and trimethyl orthoformate (2.0 g, 19 mmol) was stirred at ambi- 
ent temperature overnight. The mixture was dissolved in pentane 
(50 ml) and the pentane solution was then washed with water (3 X 
25 ml), dried over anhydrous MgSOd, and finally filtered. The pen- 
tane solvent was removed under reduced pressure. The residual oil 
was vacuumed distilled to give 3-phenylpropyldimethylmethoxysi- 
lane (2.1 g, 87.5%): bp 133-135' (16 mm); nmr (CC14) 6 0.07 is ,  6 
N), 0.58 (m, 2 H), 1.68 (m, 2 H), 2.67 (t, 2 H, J = 8 Hz), 3.40 (s, 3 
H), 7.20 (8, 5 H); ir (film) 1610, 1500, 1450, 750, 705 (phenyl), 1245, 
840 (Si-CH3), and 1085 cm-I (OCH3). Anal Calcd: C, 69.17; H, 
9.68. Found: C, 69.27; H, 9.59. 
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