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1. Kinetics of thereactions of 1,1-diethoxyethene (1a) with benzhydrylium ions

(mfa),CH" BF;~ (2a) (16.2 mg, 3.40 x 10™ mol) was dissolved in 5.0 mL of CH,Cl (c = 6.80
x 102 M). 80.0 nL of this solution was diluted to 5.0 mL with CH,Cl, (c = 1.09 x 107* M).
1,1-Diethoxyethene (1a) (97.1 mg, 0.836 mmol) was dissolved in 5.0 mL of CHCl, (c =
0.167 M). 12.0 nL of this stock solution was diluted to 10.0 mL with CH.Cl, (c = 2.01 x 10™
M). In the stopped-flow instrument, the electrophile solution was mixed with the 10-fold
volume of nucleophile solution to give the concentrations listed in the Tables. The course of
the reactions was followed at 593 nm. A plot of Kqps Versus concentration of [Nu] yielded a

straight line, the slope of which corresponds to the second order rate constant (Run 1.1).

(mfa),CH" + 1,1-diethoxyethene (20 °C, CH.Cl,, stopped-flow, detection at 593 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
1.1 9.89 x 10°° 1.82x 107 18.4 1.26 x 10"
1.2 9.89 x 107° 3.64 x 107 36.8 2.58 x 10!
1.3 9.89 x 107° 547 x 107 55.3 3.88 x 10!
1.4 9.89 x 10°° 7.29x 107 73.7 5.13 x 10
15 9.89 x 10°° 9.11 x 10° 92.1 6.38 x 10*
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“.‘m 40 4+
~ kp=7.02x10*M*s*t

20 +

10 +

0 } } } } i

0.E+00 2.E-04 4.E-04 6.E-04 8.E-04 1.E-03

[Nu] / mol L™



(dpa),CH" + 1,1-diethoxyethene (20 °C, CH,Cl,, stopped-flow, detection at 672 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
2.1 1.45x 107 4.00 x 107 27.6 4.72
2.2 1.45x 107 7.99 x 107 55.1 9.81
2.3 1.45x 107 1.20x 1073 82.7 1.52 x 10!
2.4 1.45x 107 1.60 x 10° 110 2.03 x 10!
25 1.45 x 10 2.00x 1073 138 253 x 10!
3.0E+01
2.5E+01
y = 12915x - 0.4282
. 2.0E+01 - R? = 0.9999
23 1.5E+01
< oevor | ko=129x10*M1s?
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0.0E+00 5.0E-04 1.0E-03 1.5E-03 2.0E-03 2.5E-03
[Nu] / mol L™

(mpa),CH" + 1,1-diethoxyethene (20 °C, CH,Cl,, stopped-flow, detection at 622 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
3.1 7.76 x 107° 6.47 x 107 835 9.44 x 107t
3.2 7.76 x 107° 9.71 x 107 125 1.44
3.3 7.76 x 107° 1.29x 107 167 1.89
3.4 7.76 x 107° 1.62x 107 209 2.32
35 7.76 x 107° 1.94x 107 250 2.84
3.0E+00
2.5E+00 +
y = 1445.5x + 0.0143
2.0E+00 R?=0.999
I\WB 1.5E+00
< kr=145x10°M*s?
1.0E+00 +
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(dma),CH" + 1,1-diethoxyethene (CH,Cl,, J& M instrument, detection at 613 nm)

No. T/°C [El] /M [Nuc] / M [Nu] / [El] Kops/ S
41 -69.4 6.46 x 10 2.87 x 107 444 1.27 x 107t
42 595 9.05x 10 5.03 x 1072 556 4.01x 10"
43 501 4.69 x 107 2.84 x 1072 606 8.66 x 107!
44 401 5.98 x 10 1.66 x 107 278 2.38
45 -306 4.82 x 107 5.08 x 107 105 5.98
1.0 |
T AH' =3.83+0.12x 10" kJ mol”’
N ‘ ASF = .7.00+054 x 10" J mol ! K1
-2.0 .."“‘r_-;\\\
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kx(20 °C) = (1.79 + 0.31) x 10°M™* s7* (from the Eyring equation)

(juh)2,CH" + 1,1-diethoxyethene (20 °C, CH,Cl,, J& M instrument, detection at 642 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kops / S
5.1 458 x 107 1.29 x 107 216 2.86 x 1072
5.2 5.97 x 10°° 2.38 x 107 520 473 x 107
5.3 3.66 x 10°° 3.56 x 107 972 7.37 x 1072
8.0E-02
7.0E-02 +
6.0E-02 - y =1.9881x + 0.002
6 0502 | R® = 0.9945
1‘; 4.0E-02
o 3.0E-02 | ko =1.99 Mgt
2.0E-02 +
1.0E-02 +
0.0E+00
0.0E+00 1.0E-02 2.0E-02 3.0E-02 4.0E-02

[Nu] / mol L™



Determination of the N and s-parameters of 1,1-diethoxyethene (1a)

Reference electrophiles E parameters  kx(20°C) /M7t s
(mfa),CH* -3.85 7.02 x 10*
(dpa),CH* —4.72 1.29 x 10*
(mpa),CH" -5.89 1.45 x 10°
(dma),CH"* ~7.02 1.79 x 10°

—9.45 1.99 x 10°

y = 0.8066x + 7.9279

R® = 0.9999

N(1a) = 9.81

(1a) = 0.81



2. Kinetics of the reactions of 1-butoxy-1-(trimethylsiloxy)ethene (1b) with

benzhydrylium ions

(dma),CH" BF,~ (2d) (1.5 mg, 4.41 x 10°° mol) was dissolved in 2.0 mL of CH,Cl, (c = 2.20
x 107 M). 0.20 mL of this solution was diluted to 5.0 mL with CH,Cl (c = 8.80 x 107> M).
1-Butoxy-1-(trimethylsilyloxy)ethene (1b) (103.2 mg, 0.548 mmol) was dissolved in 5.0 mL
of CH.Cl, (c =0.110 M). 40.0 nlL of this stock solution was diluted to 10.0 mL with CH.Cl,
(c = 4.40 x 107* M). In the stopped-flow instrument, the electrophile solution was mixed with
the 10-fold volume of nucleophile solution to give the concentrations listed in the Tables. The
course of the reactions was followed at 613 nm. A plot of kqps Versus concentration of [Nu]

yielded a straight line, the slope of which corresponds to the second order rate constant (Run

6.1).

(dma),CH" + 1-butoxy-1-(trimethylsiloxy)ethene (20 °C, CH,Cl,, stopped-flow, detection at
613 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs / S

6.1 8.00 x 10°° 4.00 x 107 50.0 1.65 x 107+
6.2 8.00x 10°° 8.00x 107* 100 3.47 x 10
6.3 8.00x 10°° 1.20 x 10°° 150 528 x 10
6.4 8.00 x 10°° 1.60 x 10°° 200 6.97 x 107
6.5 8.00x 10°° 2.00x 107 250 8.70x 10"
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R = 0.9997

-1
obs I's
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(mfa),CH" + 1-butoxy-1-(trimethylsiloxy)ethene (20 °C, CH.Cl,, stopped-flow, detection at

593 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
7.1 6.30 x 10°° 4.00 x 107 63.5 6.67 x 10"
7.2 6.30 x 10°° 6.00 x 107 95.2 1.05 x 10°
7.3 6.30 x 107° 8.00 x 107 127 1.44 x 10°
7.4 6.30 x 107° 1.00 x 1073 159 1.81 x 10°
75 6.30 x 10°° 1.20x 1073 190 2.19 x 10°

2.5E+02

2.0E+02 +

y = 189733x - 8.737
L ser02 R?=0.9999
2 Loevoz | k,=1.90x 10°Mts?
5.0E+01 +
0.0E+00 t } } } } }

(dpa),CH" + 1-butoxy

0.0E+00 2.0E-04

[Nu] / mol L™

4.0E-04 6.0E-04 8.0E-04 1.0E-03 1.2E-03 1.4E-03

-1-(trimethylsiloxy)ethene (20 °C, CHCl,, stopped-flow, detection at

672 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs / S
8.1 7.73x10°° 4.00 x 107 51.7 1.18 x 10*
8.2 7.73x 10°° 8.00x 107* 103 2.11 x 10
8.3 7.73x 10°° 1.20 x 10°° 155 3.48 x 10*
8.4 7.73x 10°° 1.60 x 107 207 4.42 x 10*
85 7.73x 107 2.00x 107 259 5.74 x 10*

7.0E+01

6.0E+01 |

5.0E+01 | y = 28560x - 0.4306
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(tha).CH" + 1-butoxy-1-(trimethylsiloxy)ethene (20 °C, CH.Cl,, J&M instrument for runs
9.1-9.5 and stopped-flow for runs 9.6-9.7, detection at 628 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs / S
9.1 2.37x10° 3.61x 10 15.2 1.44 x 107
9.2 2.38x10° 483 x 107 20.3 1.92 x 107
9.3 240 x 107 6.07 x 107 25.3 2.46 x 1072
9.4 222 x 107 1.04x 1073 46.7 4.40 x 1072
9.5 221 %107 1.34x 10°° 60.7 5.87 x 1072
9.6 2.55x 107 1.60x 1073 62.7 6.97 x 1072
9.7 255 % 107 2.00x 10°° 78.4 8.88 x 1072
1.0E-01
y = 45.699x - 0.0028
8.0E-02 +- R? = 0.9998
v, 6.0E-02 -
£ a0e02 | k, =457 x 10' ML st
2.0E-02 |
0.0E+00 ; ; ; ;
0.0E+00 5.0E-04 1.0E-03 1.5E-03 2.0E-03 2.5E-03
[Nu] / mol L™

(1iN2CH" + 1-butoxy-1-(trimethylsiloxy)ethene in (20 °C, CH,Cl,, J& M instrument, detection

at 639 nm)
No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
10.1 214 x 107 547 x 107 25.6 6.41 x 107*
10.2 2.15x 107 8.93 x 107 41.5 1.11x10°3
10.3 2.11x107° 1.22x 107 57.5 154 x 1073
10.4 2.12x 107 1.55x 10° 735 1.98 x 10°
10.5 2.11x107° 1.88x 10° 89.5 242 x 1073
3.0E-03
2.5E-03 +
y = 1.331x - 8E-05
2.0E-03 + )
- R =1
i; 1.5E-03
N _ -1 -1
Loe0a | ky=133M7's
5.0E-04 |
0.0E+00
0.0E+00 4.0E-04 8.0E-04 1.2E-03 1.6E-03 2.0E-03

[Nu] / mol L™



Determination of the N and s-parameters of 1-butoxy-1-(trimethylsiloxy)ethene (1b)

Reference electrophiles E parameters  k»(20°C) /Mt s

(mfa),CH* -3.85 1.90 x 10°
(dpa).CH* —4.72 2.86 x 10*
(dma),CH* -7.02 4.40 x 10°
(thg)CH" -8.22 457 x 10"
(lihCH* ~10.04 1.33 x 10°

y = 0.8237x + 8.4092
R’ = 0.9996

log k
w

N(1b) = 10.21

S(1b) = 0.82

-11 -10 -9 -8 -7 -6 -5 -4 -3



3. Kinetics of the reactions of 1-butoxy-1-(tert-butyldimethylsiloxy)ethene (1c) with

benzhydrylium ions

(dma),CH* BF,~ (2d) (1.4 mg, 4.12 x 10° mol) was dissolved in 2.0 mL of CH,Cl, (c = 2.06
x 107 M). 0.20 mL of this solution was diluted to 5.0 mL with CH,Cl (c = 8.23 x 107> M).
1-Butoxy-1-(tert-butyldimethylsilyloxy)ethene (1c) (133.4 mg, 0.579 mmol) was dissolved in
5.0 mL of CH.Cl, (c = 0.116 M). 40.0 nL of this stock solution was diluted to 10.0 mL with
CH,Cl, (c = 4.64 x 10* M). In the stopped-flow instrument, the electrophile solution was
mixed with the 10-fold volume of nucleophile solution to give the concentrations listed in the
Tables. The course of the reactions was followed at 613 nm. A plot of kys versus
concentration of [Nu] yielded a straight line, the slope of which corresponds to the second

order rate constant (Run 11.1).

(dma),CH" + 1-butoxy-1-(tert-butyldimethylsiloxy)ethene (20 °C, CH.Cl,, stopped-flow,
detection at 613 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kops/ S+

11.1 7.48 x 107° 4.22 x 107 56.4 1.84x 107t
11.2 7.48 x 107° 8.44 x 107 113 3.73x 101
11.3 7.48 x 107° 1.27 x 10° 170 567 x 107
11.4 7.48 x 107° 1.69 x 10° 226 7.70x 107!
115 7.48 x 107° 2.11x 107 282 9.61x 107

Kops /8™

1.2E+00
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8.0E-01 —+
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2.0E-03 2.5E-03
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(mfa),CH" + 1-butoxy-1-(tert-butyldimethylsiloxy)ethene (20 °C, CH.Cl,, stopped-flow,

detection at 593 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
12.1 1.07 x 10°° 1.58 x 107 14.8 2.19 x 10
12.2 1.07 x 10°° 2.64x 107 24.7 3.69 x 10*
12.3 1.07 x 107 3.90 x 107 36.4 5.38 x 10*
12.4 1.07 x 10°° 5.27 x 107* 49.3 7.13 x 10
12.5 1.07 x 10°° 6.85x 107 64.0 9.27 x 10*
12.6 1.07 x 10°° 7.91x 107 73.9 1.08 x 107
1.2E+02
1.0E+02 y = 134360x + 1.0133
8.0E+01 | R? = 0.9998
'i; 6.0E+01 +
< ol L ke=134x10°M*s*
2.0E+01 +
0.0E+00

(dpa),CH" + 1-butoxy-1-(tert-butyldimethylsiloxy)ethene (20 °C, CH.Cl,, stopped-flow,

0.0E+00 2.0E-04

detection at 672 nm)

4.0E-04

6.0E-04

[Nu] / mol L™

8.0E-04

1.0E-03

No. [El] /M [Nuc] / M [Nu] / [EI] Kops/ S+
13.1 1.47 x 107 4.22 x 107 28.7 9.97
13.2 1.47 x 107 8.44 x 107 57.4 2.14 x 10
13.3 1.47 x 107 1.27 x 10° 86.4 3.05 x 10*
13.4 1.47 x 107 1.69 x 10° 115 4.09 x 10
135 1.47 x 107 2.11x 1073 144 5.01 x 10
6.0E+01
5.0E+01
y = 23643x + 0.6131
. 4.0E+01 + R? = 0.9987
i; 3.0E+01 —+
= o 0E+01 4 ko = 2.36 x 10*M1tst
1.0E+01 -
0.0E+00

0.0E+00 5.0E-04

1.0E-03

1.5E-03

[Nu] / mol L™

2.0E-03

2.5E-03



(thg),CH" + 1-butoxy-1-(tert-butyldimethylsiloxy)ethene (20 °C, CH,Cl,, J&M instrument
for runs 14.1-14.3 and stopped-flow for runs 14.4-14.5, detection at 628 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
14.1 232 x 107 3.01 x 107 13.0 1.29 x 1072
14.2 2.31x 107 5.98 x 107 25.9 2.80 x 1072
14.3 2.33x 107 9.07 x 107 38.9 4.41 x 1072
14.4 1.67x107° 1.27 x 107 76.0 6.08 x 1072
14.5 1.67x107° 1.69 x 107 101 8.18 x 1072
9.0E-02
8.0E-02 4 y = 49.356x - 0.0015
7.0E-02 4 R? = 0.9996
6.0E-02 4
”‘3 5.0E-02 4
j 4.0E-02 4+ _ 1np-1 1
3.0E-02 4 kn=494%x10"M s
2.0E-02 4
1.0E-02 4
0.0E+00

0.0E+00

4.0E-04

8.0E-04 1.2E-03

[Nu] / mol L™

1.6E-03 2.0E-03

(liN,CH" + 1-butoxy-1-(tert-butyldimethylsiloxy)ethene (20 °C, CH,Cl,, J&M instrument,
detection at 639 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kops/ S
15.1 1.36 x 10™° 6.00 x 107 44.3 8.12x 107
15.2 1.35x 107 8.98 x 107 66.4 1.31x 1073
15.3 1.38x 10°° 1.23x10°° 88.6 1.82x 1073
15.4 1.35x 107 150 x 10°° 111 2.19x10°
155 1.35x 107 1.79x 10°° 133 2.65%10°
3.0E-03
2.5E-03 + y = 1.5304x - 8E-05
R? = 0.9991
B 2.0E-03 +
I% 1.5E-03 |
S ko=153M*Ls?
5.0E-04 +
0.0E+00 ; ; | |
0.0E+00 4.0E-04 8.0E-04 1.2E-03 1.6E-03 2.0E-03

[Nu] / mol L



Determination of the N and s-parameters of 1-butoxy-1-(tert-butyldimethylsiloxy)ethene (1c)

Reference electrophiles E parameters  k»(20°C) /M s

(mfa),CH* -3.85 1.34 x 10°
(dpa),CH" —4.72 2.36 x 10*
(dma),CH"* -7.02 4.62 x 107
(tha).CH" -8.22 4.94 x 10
(lil),CH* ~10.04 1.53 x 10°

6

5 | y = 0.7901x + 8.1577

R® = 0.9995

log k
w

N(1c) = 10.32

(1c) = 0.79

-11 -10 -9 -8 -7 -6 -5 -4 -3



4. Kinetics of the reactions of 1,1-bis(trimethylsiloxy)propene (1d) with benzhydrylium

ions

(dma),CH" BF,~ (2d) (2.2 mg, 6.47 x 107° mol) was dissolved in 2.0 mL of CH,Cl, (c = 3.23
x 10~ M). 70.0 ni of this solution was diluted to 5.0 mL with CH,Cl (c = 4.52 x 107> M).
1,1-Bis(trimethylsilyloxy)propene (1d) (149.9 mg, 0.686 mmol) was dissolved in 5.0 mL of
CH.Cl; (c=0.137 M). 20.0 ni of this stock solution was diluted to 10.0 mL with CH.Cl; (c =
2.74 x 107* M). In the stopped-flow instrument, the electrophile solution was mixed with the
10-fold volume of nucleophile solution to give the concentrations listed in the Tables. The
course of the reactions was followed at 613 nm. A plot of kqps Versus concentration of [Nu]
yielded a straight line, the slope of which corresponds to the second order rate constant (Run

16.1).

(dma),CH" + 1,1-bis(trimethylsiloxy)propene (20 °C, CH,Cl,, stopped-flow, detection at 613

nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kops/ S+
16.1 411 % 10°° 249 x 107 60.6 1.93x 107
16.2 411 % 10°° 4.98 x 107* 121 4.07 x 101
16.3 411 % 10°° 7.47 x 107% 182 6.13x 107*
16.4 411 % 10°° 9.96 x 107* 242 8.20x 10t
16.5 411 % 10°° 1.25x 107 303 1.03

1.2E+00

1.0E+00 - y = 840.46x - 0.0149

R*=1
8.0E-01 |

6.0E-01 |

Ko /8™

ko=840x 10° M1 s?

4.0E-01

2.0E-01 -

0.0E+00
0.0E+00 3.0E-04 6.0E-04 9.0E-04 1.2E-03 1.5E-03

[Nu] / mol L™



(dpa),CH" + 1,1-bis(trimethylsiloxy)propene (20 °C, CH,Cl,, stopped-flow, detection at 672

nm)
No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
17.1 1.00 x 10™° 1.45x 107 14.4 1.16 x 10"
17.2 1.00 x 10™° 2.07 x 107 20.6 1.60 x 10*
17.3 1.00 x 10™° 3.11 x 107 31.0 2.48 x 10
17.4 1.00 x 10™° 4.15 x 107 41.3 3.27 x 10
175 1.00 x 10 5.18 x 107 51.6 4.09 x 10!
4.5E+01
4.0E+01 + y = 78999x + 0.0048
3.5E+01 - R®=0.9996
3.0E+01 +
“'2 2.5E+01
2 w01 L
< jzz ;’i ko=7.90x 10° Mgt
1.0E+01 +
5.0E+00 -+
0.0E+00
0.0E+00 2.0E-04 4.0E-04 6.0E-04
[Nu] / mol L™

(mpa),CH" + 1,1-bis(trimethylsiloxy)propene (20 °C, CH,Cl,, stopped-flow, detection at 622

nm)
No. [El]/M [Nuc] / M [NU] / [EI] Kops/ S
18.1 7.82x 10°° 155x 107 19.9 1.08
18.2 7.82x 10°° 3.11x 10 39.8 2.34
18.3 7.82x10°° 4.66 x 107* 59.7 3.49
18.4 7.82x 10°° 6.22 x 107 79.5 4,65
18.5 7.82x 10°° 7.77 x 107 99.4 592
7.0E+00
6.0E+00 —+ y = 7706.6x - 0.0982
5.0E+00 & R® = 0.9996
”'2 4.0E+00
& 30E00 | =771x 10°M1s?
2.0E+00 |
1.0E+00 |
0.0E+00
0.0E+00  2.0E-04  4.0E-04  6.0E-04  8.0E-04  1.0E-03

[Nu] / mol L™



(tha),CH" + 1,1-bis(trimethylsiloxy)propene (20 °C, CH,Cl,, J&M instrument for run 19.1
and stopped-flow for runs 19.2—19.6, detection at 628 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
19.1 1.90x 107 3.18 x 107 16.7 217 x 107
19.2 9.33x107° 455 x 107 48.8 3.38 x 1072
19.3 9.33x107° 7.80 x 107 83.6 5.44 x 1072
19.4 9.33x107° 1.11x 10° 118 7.89 x 1072
195 9.33x107° 1.43x 10° 153 1.02x 107t
19.6 9.33x10° 1.76 x 10° 188 1.26 x 107

1.4E-01

1.28-01 4 y =71.729x - 0.0004

R? = 0.9994
1.0E-01 4
“» 8.0E-02 4
S o002t ko=7.17x 10" M s

4.0E-02 4

2.0E-02 4

0.0E+00

L}
0.0E+00 4.0E-04

L} L}
8.0E-04 1.2E-03

[Nu] / mol L™

L}
1.6E-03

2.0E-03

(liN,CH" + 1,1-bis(trimethylsiloxy)propene (20 °C, CH.Cl,, J & M instrument, detection at

639 nm)
0. uc u bs/ S’
N [El] /M [Nuc] / M [Nu] / [EI] Kops/ S+
20.1 9.57 x 10°° 3.14 x 107 32.8 5.25x 107
20.2 9.85x 107° 6.45 x 107 65.5 1.24 x 1073
20.3 9.82 x 107° 9.66 x 107 98.3 1.89 x 102
20.4 9.50 x 10°° 1.26 x 107 131 2.40x 1073
205 9.65 x 107° 158 x 10° 164 3.05x 107
3.5E-03
3.0E-03 + y = 1.9698x - 6E-05
5 5E.03 | R? = 0.9987
”'2 2.0E-03 +
F o1se03 | ky=197Mts?
1.0E-03
5.0E-04 |
0.0E+00

t
0.0E+00 3.0E-04

t t
9.0E-04 1.2E-03

[Nu] / mol L™

t
1.5E-03

1.8E-03



Determination of the N and s-parameters of 1,1-bis(trimethylsiloxy)propene (1d)

Reference electrophiles E parameters k(20 °C) /Mt s™

(dpa),CH* -4.72 7.90 x 10*
p
mpa); 5. gL x
(mpa),CH" 5.89 7.71 x 10
ma), —/. . X
(dma),CH"* 7.02 8.40 x 10°
(tha).CH" -8.22 7.17 x 10"
I)> —10. . X
(lil),CH* 10.04 1.97 x 10°

y = 0.8664x + 8.9907
R®=1

log k
w

N(1d) = 10.38

(1d) = 0.87

-11 -10 -9 -8 -7 -6 -5 -4 -3



5. Kinetics of the reactions of 3-methyl-2-(trimethylsiloxy)-4.5-dihydrofuran (1e) with

benzhydrylium ions

(dma),CH" BF,~ (2d) (3.5 mg, 1.03 x 10~ mol) was dissolved in 1.0 mL of CH,Cl, (c = 1.03

x 102 M). 15.0 nL of this solution was diluted to 25.0 mL with CH,Cl, (c = 6.18 x 107° M).

3-Methyl-2-(trimethysilyloxy)-4,5-dihydrofuran (1€) (88.5 mg, 0.514 mmol) was dissolved in

5.0 mL of CH.ClI; (c = 0.103 M). 20.0 nL of this stock solution was diluted to 10.0 mL with

CH,Cl, (c = 2.06 x 10 M). In the stopped-flow instrument, the equal volumes of the

electrophile and the nucleophile solutions were mixed to give the concentrations listed in the

Tables. The course of the reactions was followed at 613 nm. A plot of kys versus

concentration of [Nu] yielded a straight line, the slope of which corresponds to the second

order rate constant (Run 21.1).

(dma),CH" + 3-methyl-2-(trimethysiloxy)-4,5-dihydrofuran (20 °C, CH,Cl,, stopped-flow,
detection at 613 nm)

No. [EI] /M [Nuc] / M [Nu] / [El] Kobs/ S
211  3.09x10° 1.03x 107 33.3 1.32
212  3.09x10° 2.06 x 107 66.7 271
213  3.09x10° 3.00 x 107 100 4.13
214  3.09x10° 412 x 107 133 5.54
215  3.09x10° 5.15 x 107 167 7.05

Ko /8™

8.0E+00

7.0E+00 —+
6.0E+00 -
5.0E+00 +
4.0E+00 +
3.0E+00 —+
2.0E+00 —+
1.0E+00 -+
0.0E+00

y = 13878x - 0.1372
R®=0.9998

0.0E+00

2.0E-04 4.0E-04

[Nu] / mol L™

6.0E-04

ky=139x10*M*s?



(mpa),CH" + 3-methyl-2-(trimethysiloxy)-4,5-dihydrofuran (20 °C, CH,Cl,, stopped-flow,

detection at 622 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
221 7.11x10° 1.44 x 1074 20.3 1.55 x 10*
222 7.11x10° 2.88 x 107 40.6 3.20 x 10!
223 7.11x10° 433 x 107 60.8 4.83 x 10*
22.4 7.11x 107 577 x 107 81.1 6.47 x 10
225 7.11x 107 7.21x 107 101 8.04 x 10!
9.0E+01
8.0E+01 —+ y = 112656x - 0.551
7.0E+01 1+ R? = 0.9999
6.0E+01 —+
H‘g 5.0E+01
£ 4.0E+01 L 1
< oeeor | ky=113x10°M st
2.0E+01 +
1.0E+01 +
0.0E+00

(pyr).CH* + 3-methyl-2-(trimethysiloxy)-4,5-dihydrofuran (20 °C, CH.Cl,, stopped-flow,

0.0E+00

detection at 620 nm)

2.0E-04

4.0E-04

[Nu] / mol L™

6.0E-04

8.0E-04

No. [El] / M [Nuc] / M [Nu] / [EI] Kops/ S
23.1 4.43 x 10°° 1.03x 107 23.2 290 x 10
23.2 4.43 x 107 2.06 x 107 46.5 5.95x 10!
23.3 4.43 x 107 3.09 x 107 69.7 9.15x 10!
23.4 4.43 x 10°° 412 x 107 92.9 1.23
235 4.43 x 10°° 5.15 x 10°% 116 1.55
1.8E+00
1.5E+00 y = 3056.6x - 0.0296
R?=0.9999
1.2E+00 —+
'i; 9.0E-01 +
N _ 3 -1 -1
somor | ky=3.06x10°M1s
3.0E-01 +
0.0E+00 t } } } }
0.0E+00 1.0E-04 2.0E-04 3.0E-04 4.0E-04 5.0E-04 6.0E-04

[Nu] / mol L™



(th),CH* + 3-methyl-2-(trimethysiloxy)-4,5-dihydrofuran (20 °C, CH.Cl,, stopped-flow,

detection at 628 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs / S
24.1 9.38x 10°° 2.06 x 107 22.0 2.00x 107*
24.2 9.38x 10°° 412 x 107* 439 416 x 107t
24.3 0.38x 107° 6.18 x 107* 65.9 6.18 x 107+
24.4 9.38x 10°° 8.24 x 107 87.9 8.26 x 10+
245 9.38x 10°° 1.03x 1073 110 1.02
1.2E+00
1.0E+00 | y = 998.93x - 0.0006
R? = 0.9998
. 8.0E-01 +
'i; 6.0E-01 +
< omor | kp=9.99x 10° M s
2.0E-01 +
0.0E+00
0.0E+00 2.0E-04 4.0E-04 6.0E-04 8.0E-04 1.0E-03 1.2E-03

(ju),CH" + 3-methyl-2-(trimethysiloxy)-4,5-dihydrofuran (20 °C, CH,Cl,, J&M instrument,

detection at 642 nm)

[Nu] / mol L™

No. [El] /M [Nuc] / M [Nu] / [EI] Kops/ S+
25.1 455 x 107° 8.93x 107 19.6 6.76 x 107
25.2 451 x10°° 1.77 x 107 39.2 1.29 x 107
25.3 4.48 x 10°7° 263 x 107 58.8 2.01 x 1072
25.4 4.47 x 10°° 351 x 107 78.4 2.69 x 1072
255 4.35x 10°° 4.26 x 107 98.0 3.24 x 1072
3.5E-02
y = 76.99x - 0.0003
3.0E-02 | Rz = 0.9993
2.5E-02 |
”-2 2.0E-02
S seoz ko=7.70x 10' M s
1.0E-02 +
5.0E-03 +
0.0E+00

0.0E+00

1.0E-04

2.0E-04 3.0E-04

[Nu] / mol L™

4.0E-04

5.0E-04



(IiN2CH" + 3-methyl-2-(trimethysiloxy)-4,5-dihydrofuran (20 °C, CHCl,, J&M instrument,

detection at 639 nm)

No. [El] /M [Nuc] / M [Nu] / [EI] Kobs/ S
26.1 6.70 x 10°° 2.66 x 107 39.7 5.16 x 10°
26.2 6.92 x 10°° 412 x 107 59.5 8.03x 107
26.3 7.04x 107° 558 x 107 79.3 1.10 x 1072
26.4 6.97 x 10°° 6.91 x 107 99.1 1.37 x 1072
26.5 6.90 x 107° 8.21 x 107 119 1.58 x 1072
1.8E-02
1.6E-02 + y = 19.459x + 6E-05
1.4E-02 4 R?=0.9988
1.2E-02 +
H‘g 1.0E-02 1+
£ 8.0E-03 | 1
< Coeos | ky=195x 10' M st
4.0E-03 +
2.0E-03 |
0.0E+00

0.0E+00 2.0E-04 4.0E-04 6.0E-04 8.0E-04 1.0E-03

[Nu] / mol L™

Determination of the N and s-parameters of 3-methyl-2-(trimethysiloxy)-4,5-dihydrofuran
(1e)

Reference electrophiles E parameters  k»(20°C) /M s

(mpa),CH* -5.89 1.13 x 10°
(dma),CH"* -7.02 1.39 x 10*
(pyr)2CH* —7.69 3.06 x 10°
(thg).CH" -8.22 9.99 x 107
(jul),CH* -9.45 7.70 x 10*
(Iil),CH" ~10.04 1.95 x 10"

6

5r y = 0.9104x + 10.473

R’ = 0.999

log k
w

N (1e) = 11.50

s(le) =091

-11 -10 -9



