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Figure 1. Concentration vs. time plots for the photolysis (254 nm) of a 0.05 M solution of trans-
5 in cyclohexane-d,, containing 0.09 M MeOH: (a) 0-12 minutes; (b) 0-180 minutes. Product

yields were calculated from the relative slopes of the plots shown in (a).

Figure 2. Concentration vs. time plots for the photolysis (254 nm) of a 0.05 M solution of cis-5
in cyclohexane-d; containing 0.09 M MeOH: (a) 0-12 minutes; (b) 0-180 minutes. Product

yields were calculated from the relative slopes of the plots shown in (a).

Figure 3. Plot of kgecay Vs [O2] for the transient observed from laser flash photolysis of trans-5 in

hexane solution at 24.5 °C.

Figure 4. The decay of silene 4 in deoxygenated Na/K-distilled hexane at 25 °C. The solid line
represents the best fit of the data to mixed first- and second-order exponential decay kinetics
(equation 5), which yields 1 and 2™ order rate coefficients of 1660 + 80 s and 4520 +280s™',
respectively (r* 0.9925).

Table 1. Rate constants for reaction of acetone with 1,1-diphenyl-2-neopentylsilene (4) in

hexane solution over the 0-53 °C temperature range.

Table 2. Rate constants for reaction of acetone with 1,1-diphenyl-2-neopentylsilene (4) in

acetonitrile solution over the 7-57 °C temperature range.
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Figure 1. Concentration vs. time plots for the photolysis (254 nm) of a 0.05 M solution of trans-
5 in cyclohexane-d,, containing 0.09 M MeOH: (a) 0-12 minutes; (b) 0-180 minutes. Product
yields were calculated from the relative slopes of the plots shown in (a).
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Figure 2. Concentration vs. time plots for the photolysis (254 nm) of a 0.05 M solution of cis-5
in cyclohexane-d;, containing 0.09 M MeOH: (a) 0-12 minutes; (b) 0-180 minutes. Product
yields were calculated from the relative slopes of the plots shown in (a).

trans-5
]

-
[6)]
—T

[Product] x 10> M
T 8 T T T
[Product] x 10> M

e “® trans-p
Tl cis-5

100 150 200
Time (min)

Time (min)



4

Figure 3. Plot of kgecay Vs [O2] for the transient observed from laser flash photolysis of trans-5 in
hexane solution at 24.5 °C.
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Figure 4. The decay of silene 4 in deoxygenated Na/K-distilled hexane at 25 °C. The solid line
represents the best fit of the data to mixed first- and second-order exponential decay kinetics
(equation 5), which yields rate coefficients of 1660 + 80 s and 4520 + 280 s for the 1* and 2™
order components, respectively (r* 0.9925).
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Table 1. Rate constants for reaction of acetone with 4 in hexane solution over the 0-53 °C

temperature range.

T?félp' ko/10°S" Kyeetone/ 100 M'sT R Coﬁminge
0.6 3.940.5 13994060  .9922 0-15
9.1 25407 11444059 9893 0-22
245 3.0+ 1.0 10134036  .9910 0-323
4.0 324023 9.60+023 9978  0—1.76
53.0 29404 9224024 9965 0-15

Table 2. Rate constants for reaction of acetone with 4 in MeCN solution over the 7-57 °C

temperature range.

T?gp' Ko/ 10°S"  Kugeone/ 10°M's' R Con(‘; ﬁinge
7.0 33404 286+0.17  .9941 0-45
18.6 25406 208+0.18 9955 0-6.1
248 22406 3054034 9871 0-3.0
325 3.040.6 3184020  .9893 0—44
455 28403 3174010 .9932 0-3.1

56.9 2.7+0.6 3.27+£0.26 9934 0-3.7



Table 3. Rate constants for reaction of acetone with 4 in THF solution over the 6-53 °C

temperature range.

TP 10 ke 0 R OO Ranee
6.4 2.1+0.1 7.4710.44 9954 0-438
16.3 1.7+0.1 7.56 £0.58 9924 0-5.38
24.4 41+0.1 7.93+£0.32 9969 0-73
31.0 23+0.1 8.04 £0.36 9979 0-5.1
41.5 3.1+0.1 8.10+0.22 9990 0-4.5
534 2.1+0.1 8.20+0.4 9963 0-4.2

Table 4. Rate constants for addition of methanol to 4 in hexane solution over the 5-58 °C

temperature range.

Tompgaotst e 0T ooy [M0T e Cone Range
5.2 3.7+1.1 71.6 £15.6 8880 + 4008 9921 0-35
10.6 42+0.1 533+2.0 6758 £ 467 9998 0-4.1
24.6 25x09 43.8+£6.7 5407 £ 995 9959 0-6.6
35.0 33+£04 419+5.2 4998 + 1221 9983 0-42
43.1 33+£0.3 38.5+£3.5 2937 £ 680 9989 0-5.0
583 23x04 31.8+4.2 1947 £ 825 9966 0-4.9



Table 5. Rate constants for addition of methanol to 4 in MeCN solution over the 7-56 °C

temperature range.

knteor / 10°

keaneons / 10°

Ty 10°s! ) woy )00 e Cone. Ranee
7.6 0.4+0.1 1.03 £0.84 571.8 £30.6 9989 0-30
15.0 0.4+>0.1 2.11+0.98 534.6 £36.7 9983 0-30
24.6 03x0.1 434+ 1.12 306.4 £ 28.0 9986 0-37
324 02£0.1 571 +1.21 186.2£26.08  .9961 0-43
43.4 0.2+>0.1 6.59£0.79 71.85+18.74  .9964 0-39
55.7 0.1+>0.1 8.37+£0.69 55.38£16.09  .9978 0-39

Table 6. Rate constants for addition of methanol to 4 in THF solution over the 1-54 °C

temperature range.

kenteon / 10°

kameon / 10°

T /107! v ) woy 00 e Cone Ranee
1.0 3.6+04 51.8+5.7 135+ 143 9961 0-39
8.2 2.6+0.1 21.6 £ 1.7 191 £ 61 9983 0-28
24.2 0.2+>0.1 18.7+2.8 228 £ 83 9952 0-34
24.5 0.4 £>0.1 155+1.6 301 £40 9966 0-39
42.8 1.7+0.1 58x1.1 105+23 9955 0-68
544 1.6 £0.1 73+£0.9 89.1+11.9 9981 0-78



Table 7. Rate constants for addition of methanol to 4 in 1,2-dichloroethane (DCE) solution over

the 2-58 °C temperature range.

kMeOH / 106 kzMeQH / 106 Conc. Range

Te‘%lp' ko/10°s" M s M) R® (mM)
22 24402 11.5+2.1 445+£520 9979 0—40
1.5 19402 9.07 + 1.45 114425 9971 055
233 24402 122+2.4 158440 9966 056
32.7 13402 11.6+2.6 404447 9984  0-53
4.7 1340.1 119415 368434 9990  0-43
58.0 35402 8.01+2.19 274443 9966 049

Table 8. Rate constants for addition of 2,2,2-trifluoroethanol (TFE) to 4 in hexane solution over

the 1-59 °C temperature range.

Tirgp‘ ko /10°s" ko / 100M'sT koree/10° M7 R? Con(‘;ﬁg)‘“ge
1.9 21403 171+ 0.41 646+97 9954  0—35
15.7 26402 1.54+0.24 12846 9996 043
252 1.640.1 13540.13 153+25 998  0—52
362 1440.7 2.14+091 10054209 9935  0-42
4.3 1.740.5 143 +0.52 69.0+10.8 9957  0—46
49.5 27402 0.50 + 0.24 207455 9897  0-42

59.4 2.0+0.8 0.52 £0.07 4.0+1.0 9967 0-67



Table 9. Rate constants for addition of 2,2,2-trifluoroethanol (TFE) to 4 in MeCN solution over

the 6-55 °C temperature range.

Tirélp C O k/10°sT ke /10°MYST R Corz‘r’r‘l%“ge
6.4 03407 87.6+2.3 9959  0-63
12.1 12404 76.8 +2.2 9959 0-42
247 02+0.6 86.2+2.8 9925 042
39.9 1.840.2 64.04 1.2 9984  0-39
55.4 20402 53.0+ 1.0 9979 0—42

Table 10. Rate constants for addition of acetic acid to 4 in MeCN solution over the 7-58 °C

temperature range.

Temp. °C ko/10° s kacon / 10° Mg R? Corz;ll\{/[z;nge
7.3 0.3£>0.1 133.4+4.6 9991 0-2
14.7 0.18+0.1 224.1+11.44 .9897 0-1
16.1 0.2+0.1 1543 +25.2 9738 0-2
24.9 0.6+£0.4 218.4+20.6 9907 0-1
31.6 0.3+>0.1 322.1+£13.2 9975 0-1
39.9 0.2 +>0.1 370.3 £ 12.8 9982 0-1
47.0 0.1 +>0.1 441.8 £31.8 9935 0-1
51.9 0.1 £>0.1 4473 +12.6 9988 0-1
57.5 0.2+>0.1 4272+29.9 9951 0-1

57.8 0.1 £>0.1 471.4 £28.2 .9937 0-1



Table 11. Rate constants for reaction of n-BuNH, with 4 in THF solution over the 2-55 °C

temperature range.

Temp. °C ko/10°s™ kn-BuNH, / 10° M5! R? COI;(I:I.IKR/IE;nge
1.8 0.44 £0.01 2110 £ 71 9955 0-0.20
12.5 0.18 £0.01 2027 £ 102 9900 0-0.24
25.1 0.12 £0.01 1887 £ 67 .9949 0-0.19
33.6 0.21 £0.01 1748 £ 71 9918 0-0.23
43.2 0.12+0.01 1712 £26 9989 0-0.29
55.1 0.13+0.01 1674 £43 9961 0-0.21

Table 12. Rate constants for reaction of n-BuNH; with 4 in MeCN solution over the 6-56 °C

temperature range.

Temp. °C ko/10°s™! k-, / 10° M R’ Con(:r.ﬂl\{/[a;nge
6.5 -0.01 £ 0.02 1910 +200 .9590 0-0.15
16.3 0.004 = 0.006 1919 £55 9968 0-0.19
24.4 0.01 £0.01 2239+ 129 9901 0-0.14
33.8 0.01 £0.01 2200 = 81 .9946 0-0.15
422 0.01 £>0.01 2216 £ 35 9990 0-0.14
56.3 0.01 £0.01 2496 + 89 .9949 0-0.15
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Table 13. Rate constants for reaction of n-BuNH, with 4 in hexane solution over the 6-56 °C

temperature range.

Temp. °C ko/ 10%s™ kn-Bunm, / 10° M5! R? COI;(I:I.IKR/IE;nge
5.7 0.29 +£0.02 962.0 £75.9 9757 0-0.46
13.0 0.01 £>0.01 716.1 £22.6 .9960 0-0.60
23.6 1.6 £0.1 4409 £ 6.7 9991 0-047
37.0 0.02 +>0.01 260.3+£34 .9993 0-0.71
45.7 0.01 £>0.01 206.8 £ 9.6 9915 0-1.1

56.0 1.5+£0.2 137.8 £3.1 9979 0-0.98



