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Equilibria

1. General
The equilibrium concentrations of carbanions and methoxide were calculated on the basis of the pKuy

or Kcy values of the CH acids in methanol.

KCH
CH + MeO- C- + MeOH (S1)
Kcn = Kan/Kyveon (S2)
Ken = ([CT/(CH][MeO]) (S3)

When the initial concentrations of the CH acids and methoxide are [CH], and [MeO7], respectively,
their equilibrium concentrations are:

[CH] = [CH], - [C'] and [MeO] = [MeO'], - [C] (S4)

With the known initial concentrations of the CH acids and methoxide, based on equations (S2), (S3)
and (S4), one can calculate [C'] and [MeO’], which will be used further for the determination of the
rate constants of the carbanions with reference electrophiles.

In the «cases of phenylnitromethane (2d-H), (p-tolyl)nitromethane (2e-H), and (p-
cyanophenyl)nitromethane (2h-H) the pK,u values were determined spectrophotometrically using the
UV absorption of the nitronate anions. When the CH acids were added to solutions of methoxide in
methanol, the absorbances of the generated carbanions increased steadily and reached constant values
at certain [CH],/[MeO], ratios. From the end absorbances A.,¢ and the absorbances 4 at certain
moments of the titration, one can calculate the K¢y values of the CH acids in methanol assuming the
validity of Beer-Lambert’s law according to equation (S5).

[C-] = (A [Meo]o)/Aend (SS)

The Kcp values for those compounds, which were presented in Table 1 of the paper, were obtained by
least squares fitting method (software: What'sBest! by Lindo Systems Inc.) which optimizes the end
absorbances and the individually calculated K¢y values. The pK,y values (Table 1 of the paper) were

then calculated based on K¢y according to equation (S2).
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2. Acidities of CH acidic compounds in methanol

21.  Phenylnitromethane (2d-H)

Initial Equilibrium at 20 °C
[CHl,(M) [MeO],(M) [CH]/[MeO], A4(300nm) [CT(M) [CH](M)
0.00 5.86 x 107 0.00 0 0 0
8.77x10°  5.86x 107 1.50 240 x 107 3.16 x10°  5.61 x 107
1.75x 10 5.84x 107 3.00 3.15x 10" 4.13x10° 1.34x10*
260x10*  5.83x107 4.46 3.55%x 107 4.65%x10° 2.14x10*
348x10%  5.82x10° 5.98 3.75x 10" 490%x10° 2.99x10*
435%x10*  5.81x107 7.49 3.95%x 10" 5.15%x10° 3.83x10*
520x10%  5.80x 107 8.97 410x 10" 534x10° 4.67x10*
6.00 x 10" 5.78 x 10™ 1.04 x 10" 4.15x 10" 538x10° 5.46 x 10™
6.90x10*  5.76 x 107 1.20 x 10" 414%x10" 535%x10° 6.36x10*

Least squares fitting optimization: =~ Aeng = 0.446

05 r

0.4

0.3

0.2

0.1

Ken =2.00 x 10* M
pKaH: 12.62

A, = 0.446

A —
D

theoretical titration curve
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2.2.  (p-Tolyl)nitromethane (2e-H)

Initial Equilibrium at 20 °C
[CH]l,(M) [MeO],(M) [CH]/[MeO], A4 (315nm) [CT(M) [CH](M)
0.00 5.95x 107 0.00 0 0 0
2.88x10° 593x10° 4.85x107" 720%x 107 8.45x10° 2.03x 107
4.17x10° 592x10°  7.05x 107" 1.00 x 107 1.17x10°  3.00 x 10°
8.01 x10° 590x 107 1.36 1.63x 10" 1.90x10° 6.11 x 10°
9.87x10° 5.89x 107 1.68 1.93x 10" 225x10° 7.62x 107
126 x10* 5.88x 107 2.14 226x 10" 2.63x10° 9.97x107°
1.49 x 10*  5.87 x 107 2.54 250 x 10" 290 x10° 1.20x 10™
1.88x10* 5.86x 107 3.22 278 x 10" 322x10° 1.56x 10
226x10* 5.85%x107° 3.86 3.04x 10" 3.52x10° 1.90x 10"
297x10* 5.84x10° 5.08 327x 10" 378 x10° 259 %10
378 x 10*  5.83x 107 6.49 3.50x 10" 4.04x10° 3.38x10*
4.04 x 10* 5.82x 107 6.94 3.71x 10" 427x10° 3.61x10™
585x10% 582x10°  1.00x 10" 408 x 10" 4.70x10° 5.38x 10
9.50x 10* 581 x10°  1.64x10' 438x 10" 5.03x10° 9.00x10*
130 x10° 5.81x10° 224 x 10 461 x10" 530x10° 1.25x10°
1.60 x 10°  5.80x10°  2.76 x 10’ 474 %107 543x10° 1.55x%x107
1.80 x 10° 5.80x 10°  3.10 x 10" 480 x 107 551 x10° 1.74x10°
2.01x10° 5.80x10° 3.47x10' 483 %107 555%x10° 1.95x10°
220%x10% 5.79%x10°  3.80 x 10 485%x 10" 555%x10° 2.14x10°
240%x10° 5.79%x10°  4.15x 10 486 x 10" 5.56x10° 2.34x10°
2.60x 107 5.78 x10°  4.50 x 10’ 4.86x 10" 5.55%x10° 2.54x107
2.80x10° 5.78x10°  4.84 x 10" 486 x 107 5.55x10° 2.74x 107
Least squares fitting optimization: ~ Aepg = 0.506
Ken=28.01x10° M
pKaa=13.02

0.6 r

A,,4=0.506

0.5 F

0.3

0.2

0.1

theoretical titration curve

NO,
+ MO —= + McOH
10 20 30 40 50 60
[CH]/[MeO-]| ——>
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2.3.  (p-Cyanophenyl)nitromethane (2h-H)

In MeOH
Initial Equilibrium at 20 °C
[CH],(M) [MeO],(M) [CH]/[MeO], A4(340nm) [C](M) [CH](M)
0.00 5.90 x 107 0.00 0 0 0
3.07x10° 590x10° 5.20x 10" 242%x 107 1.65%x10° 4.49x10°
6.14x10° 589 x 107 1.04 345x 10" 234x10° 7.53x10°
920x 10° 588 x 107 1.56 439x 10" 298x10° 1.18x 107
123 x 10" 5.87x 107 2.10 524x 10" 3.55x10° 1.79x 107
1.53x 10" 5.87x 107 261 6.02x 10" 4.08x10° 2.86x 107
1.80x 10* 5.87x 107 3.07 6.68 x 107 4.53x10° 4.02x 107
2.14x 10" 5.87x 107 3.65 725%x 10" 491x10° 6.42x 107
244 x 10" 5.86x 107 4.16 7.72x 107 522x10° 1.18x 10
270 x 10" 5.85x 107 4.62 8.07x 10" 545x10° 1.86x10*
3.05x10* 585x107° 521 828 x 10" 5.60x10° 2.49x10™
3.40x 10" 584 %107 5.82 838 x 10" 5.65x10° 2.83x10™
3.75x10* 5.84x107° 6.42 843 x10" 5.69x10° 3.18x10*
4.15x 10" 5.84x 107 7.11 8.45x10" 570x10° 3.58x 10
450x 10" 5.83x 107 7.72 845x 10" 569x10° 3.93x10*
4.85x 10" 5.83x107 8.32 8.45x 10" 5.69x10° 428 x10™
Least squares fitting optimization: ~ Aepg = 0.866
Key=8.61 x 10° M
pKan=11.99
T 09 A4 = 0.866
0.8
A
0.7

experimental point

NO

theoretical titration curve

+ MeOH

CN

6

7

8 9

[CH],/[MeO], —>

SS



In 91 % MeOH/9 % MeCN

Initial Equilibrium at 20 °C
[CH]l,(M) [MeO],(M) [CH]/[MeO], 4(340nm) [CT(M) [CH](M)
0.00 6.33 x 10° 0.00 0 0 0
151 x10° 633 x10°  239x 10" 1.83x 10" 1.26x10° 2.54x10°
203 x10° 633x10°  3.21x10" 242 x 107 1.67x10° 3.63x10°
2.55%x10° 633x10°  4.03x 10" 3.0 x 10" 2.07x10° 4.79x10°
3.12x 107 633x10° 493 x 10" 357x 10" 246x10° 659 % 10°
3.79x 10°  633x10°  5.98 x 10 420x 107 2.89x10° 8.92x10°
425x10° 633x10°  6.71x 107" 466 x 107 321x10° 1.04x10°
488 x10° 633x10°  7.71 x 107! 519x 10" 357x10° 1.31x107°
540%10° 633x10°  8.53x 10" 5.68x 107 391x10° 1.49x107
629 x10° 632x10°  9.95x 10" 6.13x 10" 422x10° 2.08x 107
6.97 x 10° 632 x 107 1.10 6.55x 10" 451%x10° 2.46x 107
7.99 x 10°  6.32 x 107 1.26 6.95x 10" 478 x10° 3.21x107
1.00x 10*  6.32x 107 1.59 7.67x 10" 528 x10° 4.75%x 107
1.54x10* 6.32x107° 2.43 825x 107 5.67x10° 9.69x 107
230x10* 6.32x107° 3.63 8.67x 10" 596x10° 1.70 x 10™
3.85x 10 6.32x 107 6.09 891 x 10" 6.13x10° 3.24x10*
638 x 10" 6.32x 107 10.1 9.03x 10" 621x10° 5.76x 10™
831 x 10" 6.32x107 13.1 9.09x 107 6.25x10° 7.68 x 10
1.02x10° 6.32x107° 16.2 9.12x 10" 627x10° 9.61 x 10™
122x10° 6.32x107° 19.3 9.13x 10" 627x10° 1.15x 107
1.41x10° 6.31x107° 22.3 9.13x 10" 627x10° 135x 107
1.60 x 10°  6.31 x 107 25.4 9.13x 10" 627x10° 1.54x 107
Least squares fitting optimization: ~ Aeng = 0.919
Ken=9.89 x 10* M
pKa=11.92

T Lor A,,=0919
<t
4 0.8 l
. . theoretical titration curve
experimental point
0.6
04 NO, NO,
@ —
+ MeO =— + MeOH
0.2
CN CN
0.0 1 1 1 1 1 ]
0 5 10 15 20 25

30

[CH],/[MeO], —>
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Kinetics

3. General

The general method for the kinetic investigations is presented in the experimental part of the paper.
The pseudo-first-order rate constants kovs (s') were obtained by least-squares fitting of the absorbance
A of the electrophiles to the single-exponential 4; = A,exp(-kobst) + C.

d[Ar,CH'] /dt = -kons [Ar,CH'] (S6)
kobs = ka,c-[C'] + ko me0-[MeO] + ki meon (S87)
The terms kveo-[MeO’] were subtracted from the observed pseudo-first-order rate constants kqps, then
the obtained values kyy (s™') were plotted against the concentrations of the carbanions giving rise to
linear correlations with the slopes corresponding to the second-order rate constants of the reactions of
carbanions with the reference electrophiles k. c- (M s™).

ke = kobs - ko Meo-[MeO] = ko, c-[C] + ki meon (S8)
The rate constants of the reactions of methoxide anion with the reference electrophiles have already
been reported. Those which are used for the evaluation of the data in this work are presented in Table
S1.

Table S1. Second-order rate constants k» (M s™) for the reactions of methoxide anion and first-order
rate constants for the reactions of methanol with reference electrophiles at 20 °C, in MeOH/MeCN

mixtures'?,

Electrophile & (M™s™) ki meon (57)

la (pyrCH™ 4.80x10* 9.32x10"
1b (thq),CH™ 1.56 x 10* 2.17 x 10"
lc (ind),CH" 7.41 x10°
1d (jul),CH 248 x 10’
le (li),CH"  1.17x10° 6.14x 107
1f tolQM 6.12 x 10!
1g aniQM 4.96 x 10"

=

8] Data from T. B. Phan, H. Mayr, Can. J. Chem. 2005, 83, 1554-1560; Reactions with electrophiles
1a-e were studied in 91 % MeOH/9 % MeCN (v/v) whereas those of 1f-g were studied in MeOH.

The experiments performed with a stopped-flow instrument, 1 volume part of the solutions of the
reference electrophiles was mixed with 10 volume parts of the solutions of the carbanions in methanol.
Because of the 10 : 1 mixing ratio, the effective concentrations of carbanions [C et and methoxide
[MeO]er must be the concentrations before mixing the solution of the nucleophiles with the solution

of the reference electrophiles divided by 1.1.
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4. Reactivities of carbanions

4.1. Nitromethyl anion (2a)

4.1.1. Rate constants

Reaction with (pyr),CH'BF, (1a): kyc-=7.37 x 10° M''s™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 610 nm)

Concentrations'™ (M) Rates
In syringes In reaction cell
kobs (Srl) kl‘l’ (Srl)
[CH], [MeO], [C] [MeO] [Clr  [MeOler
3.70x 10" 3.15x 10™* 2.80 x 10* 3.44x10° 2.55x10* 3.13x10° 4.29 2.79
3.70 x 107 472 x10* 420%x10* 5.17x 10° 3.82x 10* 4.70 x 10° 5.90 3.65
3.70 x 10" 6.29 x 10* 5.60 x 10* 6.89 x 10° 5.10 x 10* 6.26 x 10° 7.68 4.67

y =7369.4x +0.8861
R?=10.9973

0.0002 0.0004 0.0006
[Ci eff.

2 Concentration of (pyr),CH'BF,  in reaction cell = 1.01 x 10° M, [C"] and [MeO] were calculated based on K¢y = 22.0 M.

Reaction with (thq),CH'BF, (1b): k- =2.96 x 10° M's!

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm)

Concentrations™ (M) Rates
In syringes In reaction cell
kons 57) K (s
[CH], [MeOT], [C] [MeO] [Clr  [MeOlexr
3.70 x 107 3.63 x 10™* 3.23x 10" 3.97x10° 2.94x10* 3.61 x 10° 1.95 1.39
740 x 107 726 x 10" 6.84 x 10* 420x10° 6.22x 10" 3.82x 107 2.99 2.39
1.11 1.09 x 107 1.05 x 10 4.28 x 10° 9.51 x 10* 3.89 x 10° 3.95 3.35
1.48 145 x10° 1.41x10° 433 x10° 1.28x10° 3.93x10° 4.90 429
1.85 1.81 x 10° 1.77 x 10° 4.35x10° 1.61 x10° 3.96 x 10° 5.93 5.31

kv (5-1)

N W E NV} [}
1

y =2958.3x +0.5327
R2=0.9998

0

0.0005  0.001 0.0015 0.002
[Clen

2] Concentration of (thq),CH BF, in reaction cell = 1.02 x 10”° M, [C"] and [MeO"] were calculated based on Kcy = 22.0 M.

Reaction with (ind),CH'BF (1¢): kyc- = 1.51 x 10°M's™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm)

Concentrations!®! (M)

Rates

In syringes

In reaction cell

[CH],  [MeOT], (€] [MeO]

[C-]eﬂ‘ [Meo-]eff

kobs (s-l)

kg (s7)

370 x 10" 3.15x 10* 2.80 x 10* 3.44 x 107
370 x 10" 4.72x 10" 4.20x 10* 5.17 x 10
370 x 10" 6.29 x 10* 5.60 x 10* 6.89 x 10
3.70x 10" 7.87 x 10* 7.01 x 10* 8.62 x 107

2.55x10* 3.13x 107
3.82x 10" 470 x 10
5.10 x 10* 6.26 x 107
637x10* 7.83x 107

7.47x10" 5.15%x 10"

1.09
1.38
1.68

7.37 x 107!
9.16 x 10
1.10

0.4

y =1509.8x +0.143
R?=0.9971

0

0.0002 0.0004 0.0006 0.0008
[Cle:

2 Concentration of (ind),CH'BF, in reaction cell = 1.01 x 10 M, [C] and [MeO'] were calculated based on Kcy = 22.0 M.
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Reaction with (jul),CH'BF, (1d): kyc- =5.65 x 10° M''s™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 632 nm)

Concentrations!®! (M) Rates

In syringes In reaction cell . .
kobs (Si ) kl‘l’ (Sr )

[CH], [MeO, [C] [MeO] [Cler  [MeOTerr

370 x 10" 3.15x 10* 2.80 x 10* 3.44x 10° 2.55x 10* 3.13x10° 284 x 10" 2.07x 10"
370 x 10" 4.72x 10* 420% 10" 5.17x10° 3.82x 10" 470 x 10°  4.00x 10" 2.83 x 10
3.70x 10" 6.29 x 10 5.60 x 10* 6.89 x 10° 5.10x 10* 626 x 10°  5.10x 10" 3.54 x 10
370 x 10" 7.87x 10" 7.01 x 10* 8.62x 10° 6.37x 10" 7.83x10°  6.17x 10" 4.23x 10"

06 |
< y = 565.01x +0.0648
<04l R? =0.9994
0.2 |
0

0  0.0002 0.0004 0.0006 0.0008
[Cle

2 Concentration of (jul),CH'BF, in reaction cell = 1.01 x 10 M, [C] and [MeO’] were calculated based on Kcy = 22.0 M.

Reaction with (lil),CH'BF (1e): kyc- =2.70 x 10> M''s™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 629 nm)

Concentrations'™ (M) Rates

In syringes In reaction cell . .
ks () ki (s7)

[CHL,  [MeOT, [C] [MeO] [Cler  [MeOTerr

370 x 107 3.15x 10* 2.80 x 10* 3.44x 10° 2.55x10* 3.13x 10°  1.25x 10" 8.83 x 107
370 x 107" 4.72x 10* 4.20x 10* 5.17x10° 3.82x 10" 470x10°  1.84x 10" 1.29x 10"
370 x 10" 6.29x 10 5.60 x 10* 6.89 x 10° 5.10x 10* 626 x 10°  2.35x 10" 1.61 x 10
370x 10" 7.87x 10* 7.01 x 10™* 8.62x 10° 6.37x 10" 7.83x10° 2.84x 10" 1.92x 10"

AO'Z y =269.57x +0.0224
S R2=0.9954
&
~
0.1 |
0

0 0.0002 0.0004 0.0006 0.0008
[Cle

[} Concentration of (lil),CH'BE, in reaction cell = 1.00 x 10° M, [C"] and [MeO] were calculated based on Ky =22.0 M™.

41.2. Reactivity parameters: N = 14.02; s = 0.605

y =0.605x + 8.4836

R?=0.9973

Reference electrophile Rate constants b o4
=~
=]
Name E foo- (M'sY)  log ko <5l
la (pyr),CH -7.69 737 % 10° 3.87 5
1b (thq),CH" -8.22 2.96 x 10° 3.47
1c (ind),CH" -8.76 1.51 x 10° 3.18 25 |
1d (jul),CH" -9.45 5.65 x 10° 2.75
2
le (lil),CH" -10.04 2.70 x 10 243 105

-9.5 -8.5 -7.5
E
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4.2.
4.21.

Nitroethyl anion (2b)

Rate constants

Reaction with (pyr),CH'BF, (1a): k,c-=7.53 x 10° M''s™!

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 610 nm)

Concentrations'™ (M) Rates
In syringes In reaction cell
Kops (571) kv (Srl)
[CH], [MeOT], [C] [MeO] [Clr  [MeOler
6.99 x 107 7.92x 10* 7.70 x 10* 2.23 x10° 7.00 x 10* 2.02 x 10° 7.35 6.38
6.99x 107 1.19x10® 1.15x10% 336x10° 1.05x10° 3.05x10°  1.06 x 10" 9.18
6.99 x 107 1.58x 107 1.54x 10 450 x 10° 1.40x10° 4.09x10° 1.38x10" 1.18x 10"
6.99 x 107 1.98x 107 1.92x 107 5.66x10° 1.75x10° 5.14x10° 1.67x10" 1.43 x10'

kv (S-l)

[} Concentration of (pyr),CH'BF, in reaction cell = 1.01 x 10 M, [C] and [MeO’] were calculated based on K¢y = 5.00 x 10> M.

Reaction with (thq),CH'BF, (1b): k- =3.11 x 10°M's!

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm)

Concentrations™™ (M) Rates
In syringes In reaction cell
kobs (s™) ki (s™)
[CH], [MeO], [C] [MeO] [Cler  [MeOlex
6.99 x 107 7.92x 10* 7.70 x 10* 223 x10° 7.00 x 10* 2.02 x 103 2.77 2.45
6.99 x 107 1.19x 107 1.15x 107 3.36x10° 1.05x10? 3.05x10° 4.15 3.68
6.99 x 107 1.58 x 107 1.54 x 107 4.50x 10° 1.40x 10° 4.09 x 10° 5.54 4.90
6.99 x 10? 1.98x 107 1.92x 107 5.66x 10° 1.75x10° 5.14x 10° 6.48 5.67

k]qA (S-l)

oo

[ Concentration of (thq),CH'BF, in reaction cell = 1.02 x 10”° M, [C"] and [MeO] were calculated based on K¢y = 5.00 x 10 M.

Reaction with (ind),CH'BF, (1¢): kyc- =1.19 x 10°M's™!

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm)

Concentrations!®! (M) Rates
In syringes In reaction cell
kobs (Sil) kl‘l’ (Srl)
[CH], [MeOT], [C] [MeO] [Cler  [MeO e
6.99 x 107 7.87 x 10™* 7.65x 10" 2.21 x10° 6.95x 10* 2.01 x 10° 1.12 9.72
6.99 x 10% 1.18 x 107 1.15x 107 3.33x10° 1.04x10° 3.03x 10° 1.62 1.39
6.99 x 107 1.57x 107 1.53x 107 4.47x10° 1.39x 107 4.06 x 10° 2.09 1.79
6.99 x 107 1.97x 107 1.91 x 107 5.62x10° 1.74x10? 5.11x10° 2.60 222

y =7529.9x +1.1926
i R?=0.9992
0 0.0005 0.001 0.0015 0.002
[Cl:
y=3110.9x +0.3651
- R?=0.99
0 0.0005 0.001 0.0015 0.002
(Cle
y=1189.8x +0.1458
R2 =0.9998
0 0.0005 0.001 0.0015 0.002
[Cle

2 Concentration of (ind),CH'BF, in reaction cell = 1.01 x 10 M, [C] and [MeO'] were calculated based on Kcy = 5.00 x 10 M.
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Reaction with (jul),CH'BF, (1d): kyc- = 4.60 x 10 M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 632 nm)

Concentrations'™ (M) Rates
In syringes In reaction cell
kobs (Sil) kl‘l’ (Srl)
[CH], [MeOT], [C] [MeOT] [Cler  [MeO e
6.99 x 107 7.87 x 10™* 7.65x 10* 221 x10° 6.95x 10* 2.01 x10° 433 x 10" 3.83 x 10"
6.99 x 10? 1.18 x 107 1.15x 107 3.33x10° 1.04x10° 3.03x10° 6.32x 10" 5.56x 10"
6.99 x 107 1.57x 107 1.53x 107 4.47x10° 1.39x10° 4.06x10° 8.11x10" 7.10x 10"
6.99 x 107 1.97x 10 1.91 x 10 5.62x10° 1.74x10% 5.11x10° 9.92x10" 8.65x 10"

kv (5-1)

0.4

0.2

[y =460.46x +0.0687

I R? =0.9992

0 0.0005 0.001 00015 0.002
[Clee

[} Concentration of (jul),CH BF, in reaction cell = 1.01 x 10° M, [C"] and [MeO’] were calculated based on K¢y = 5.00 x 10> M.

Reaction with (lil),CH'BF, (1e): kyc- = 1.95 x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 629 nm)

Concentrations™ (M) Rates
In syringes In reaction cell
kobs (S-l) kl‘l-’ (S-l)
[CH], [MeOT], [C] [MeO] [Cler  [MeOlexr
6.99 x 10? 7.87 x 10™* 7.65x 10" 221 x10° 6.95x10* 2.01 x10° 1.79x 10" 1.55x 10"
6.99 x 107 1.18 x 107 1.15x 107 3.33x10° 1.04x10? 3.03x10° 2.70x 10" 2.35x 10"
6.99 x 107 1.57x 107 1.53x 107 4.47x10° 1.39x10° 4.06x10° 3.45x10" 2.97x 10"
6.99 x 10% 1.97x 107 1.91 x 107 5.62x10° 1.74x10° 5.11x10° 420x10" 3.61x 10"

y =195.34x +0.0243
R2=0.9965

0

0.0005 0.001 0.0015 0.002

[Clg

[ Concentration of (lil),CH'BE, in reaction cell = 1.00 x 10 M, [C'] and [MeO] were calculated based on Kcy = 5.00 x 10> M™.

4.2.2. Reactivity parameters: N=13.41; s = 0.673

Reference electrophile

Rate constants

logk,

Name E ko c- (M'ls'l) log ko -
la (pyr),CH -7.69 7.53 x 10° 3.88
1b (thq),CH" -8.22 3.11 x 10° 3.49
lec (ind),CH" -8.76 1.19 x 10° 3.08
1d (jul),CH" -9.45 4.60 x 10* 2.66
le (lil),CH" -10.04 1.95 x 10? 2.29

4 -
y =0.6732x +9.0259
R?=0.9974

35 ¢

3 L
2.5

2

-10.5 -9.5 -8.5

-7.5
E
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4.3. 2-Nitroprop-2-yl anion (2c)

4.3.1. Rate constants

Reaction with (pyr),CH'BF, (1a): kc- = 1.68 x 10° M's™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 610 nm)

Concentrations™ (M)

In syringes

In reaction cell

[CHL,  [MeOT, [C] [MeO]

[Cletr [MeOTerr

556 x 107 1.91 x 10* 1.91 x 10* 6.42 x 107
111 x 10" 3.83x 10" 3.82x 10" 6.43 x 107
1.67x 10" 5.74x 10 5.74 x 10" 6.43 x 107
222 x 10" 7.66 x 10* 7.65 x 10* 6.43 x 107
278 x 10" 9.57x 10* 9.56 x 10* 6.43 x 107

1.73 x 10* 5.83 x 107
3.47x10* 5.84x107
521 x10* 5.85x107
6.95x 10 5.85x 107
8.69 x 10* 5.85x 107

Rates
kobs (5 ki (s
1.36 1.33
1.62 1.60
1.96 1.93
2.23 2.20
2.52 2.50

kg (s™)

g
W

1.5

y = 1681.3x + 1.0344

8] Concentration of (pyr)ZCH+BF4' in reaction cell = 1.05 x 10° M, [C] and [MeO] were calculated based on K¢y = 5.37 % 10° M.

Reaction with (thq),CH'BF, (1b): k- = 6.52 x 10°M's!

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm)

Concentrations™™ (M)

In syringes

In reaction cell

[CH],  [MeOT], [C] [MeO]

[C-]eﬂ‘ [Meo-]eff

556 x 107 1.58 x 10* 1.58 x 10* 5.31 x 107
556 x 107 3.17 x 10* 3.16 x 10* 1.06 x 10°
5.56x 107 4.75x 10" 4.74x 10* 1.60 x 10
556 x 107 7.92x 10* 7.90 x 10* 2.68 x 10
556 x 107 1.19x 107 1.18 x 10° 4.06 x 10

1.44 x 10* 4.83 x 107
2.87 x 10™* 9.68 x 107
431 x10* 1.46 x10°
7.18 x 10" 2.44 x 10
1.08 x 10° 3.69 x 10

Rates
kobs (Sil) kl‘l’ (Srl)
3.67x 10" 3.60 x 10"
490 x 10" 4.75x 10"
6.04x 10" 5.82x 10"
7.84x 10" 7.46 x 107!
1.04 9.80 x 10!

kry (S-l) —_

e
]

0.2

R? =0.9987
0.0005 0.001
[Cles
y = 651.52x +0.2824
R =0.9971
0.0005 0.001 0.0015
[Cler

[} Concentration of (thq),CH'BF, in reaction cell = 1.01 x 10° M, [C"] and [MeO"] were calculated based on K¢y = 5.37 x 10° M.

Reaction with (ind),CH'BF, (1¢): kyc- =2.49 x 10°M's™!

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm)

Concentrations™™ (M)

In syringes

In reaction cell

[CHl,  [MeOT, [C] [MeO']

[Clesr [MeO s

5.56x 107 1.91 x 10* 1.91 x 10* 6.42 x 107
111 x 10" 3.83x 10" 3.82x 10" 6.43 x 107
1.67x 10" 5.74x 10* 5.74 x 10* 6.43 x 107
222 x 10" 7.66 x 10* 7.65x 10* 6.43 x 107
278 x 107" 9.57 x 10* 9.56 x 10* 6.43 x 107

1.73 x 10™* 5.83 x 107
3.47x10* 5.84x107
521 x10* 5.85x 107
6.95x 10" 5.85x 107
8.69 x 10 5.85x 107

Rates
kobs (s™) ki (s™)
1.98 x 10" 1.94 x 10"
244 x 10" 2.40 x 10
2.86x 10" 2.82x 10"
326x 10" 322x 10"
3.74x 10" 3.70 x 10"

0.2

0.1

y=248.91x +0.1518
R?=0.9991

0.0005 0.001
[Cleg

2 Concentration of (ind),CH'BF, in reaction cell = 1.01 x 10 M, [C] and [MeO'] were calculated based on Kcy = 5.37 x 10° M.
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Reaction with (jul),CH'BF, (1d): kyc- =9.60 x 10' M's™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 632 nm)

Concentrations'™ (M) Rates ?\'2 y =95.965x +0.0621
2 R2=10.9977
In syringes In reaction cell . . Ea
kobs (Sr ) kl‘l’ (Sr ) =
[CH], [MeOT], [C] [MeOT] [Clr  [MeOlesr 0.15 +
278 x 10" 9.57 x 10™* 9.56 x 10* 6.43 x 107 8.69x 10* 585x 107 1.46x 10" 1.45x10"
333x 107 1.15x 107 1.15x 107 6.43x107 1.04x10° 585x107 1.64x 10" 1.63x10"
389 x 107 134x 107 134x 107 643x 107 122x10° 585x 107 181x 10" 180x 10" 01
. A ; 5 ; . N N 0.0005 0.001 . 0.0015
444 x 10" 1.53x10° 1.53x10° 6.43x107 1.39x10° 5.85x 10 1.96 x 10" 1.95x 10 r
2 Concentration of (jul),CH'BF, in reaction cell = 1.02 x 10”° M, [C] and [MeO'] were calculated based on Kcy = 5.37 x 10° M.
4.3.2. Reactivity parameters: N=12.20; s = 0.71
Refi 1 hil R 30
eference electrophile ate constants . y =0.7097x + 8.6583
iy < R2=0.9957
Name E k- (M''s™) log ko - @ 3¢
1la (pyr),CH -7.69 1.68 x 10° 3.23 as |
1b (thq),CH" -8.22 6.52 x 10° 2.81
lc (ind),CH" -8.76 2.49% 107 2.40 2 ¢
1d (jul),CH" -9.45 9.60x 10’ 1.98
1.5
. . -10 -9 -8 g 7
4.4. Phenylnitromethyl anion (2d)
44.1. Rate constants
Reaction with (pyr),CH'BF, (1a): k,c-=1.53 x 10° M''s
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 610 nm) L5
y =1528.9x +0.4002
—~ 2=
Concentrations'™ (M) Rates T R*=0.9854
HE
In syringes In reaction cell . . =
keobs (87) kg (s7)
[CH], [MeOT], [C] [MeO7] [Cler  [MeOTer 0.5 |
438 x 107 1.69x 10™ 1.69x 10* 1.72x 107 1.54x10* 1.57x 107  6.59 x 10" 6.52 x 10"
8.76 x 10? 3.39x 10* 3.39x10* 1.73x 107 3.08 x 10* 1.57x 107 845x 10" 8.38x 10" 0
131x 10" 5.08x 10 5.08x 10* 1.73x 107 4.62 x 10* 1.57 x 107 113 112 0 0.0002  0.0004 - 0.0006
eff
8] Concentration of (pyr)ZCH+BF + in reaction cell = 1.01 x 107 M, [C] and [MeO] were calculated based on K¢y =2.25 % 10° M.
Reaction with (thq),CH'BF, (1b): k- =7.95 x 10°M's!
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm) 0.8
Concentrations'™ (M) Rates e Y =75 AIx 10,1983
= 0.6 R2=0.9904
In syringes In reaction cell
yring kobs (Srl) kl‘l’ (Srl) 0.4 -
[CH], [MeO], [C] [MeO7] [Clr  [MeOletr
02 |
438 x 107 1.69x 10™ 1.69x 10* 1.72x 107 1.54x10* 1.57x 107 3.30x 10" 3.28 x 10"
8.76 x 107 3.39x 10* 3.39 x 10* 1.73x 107 3.08 x 10* 1.57x 107  4.32x10" 429 x 10" 0
0 0.0002 0.0004 0.0006
131 x 10" 5.08 x 10* 5.08 x 10* 1.73 x 107 4.62x10* 1.57x107 5.75x 10" 5.73 x 10" [C]
eff

2 Concentration of (thq),CH'BF, in reaction cell = 1.01 x 10 M, [C] and [MeO] were calculated based on K¢y = 2.25 x 10* M.
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Reaction with (ind),CH'BF, (1¢): kyc- =2.97 x 10°M's™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm) 03
Concentrations'™ (M) Rates e Y =296.72x +0.0679
<0a L R? =0.9992
In syringes In reaction cell

kobs (Srl) kl‘l’ (Srl)
[CH],  [MeOT], [C] [MeO] [Cler  [MeOTer 0.1 |

438 x 107 1.69x 10™ 1.69x 10* 1.72x 107 1.54x10* 1.57x 107 1.15x10" 1.14x 10"

8.76 x 107 3.39x 10* 3.39 x 10* 1.73x 107 3.08 x 10* 1.57x 107  1.59x 10" 1.58x 10"
B y 4 S 4 . B B 0 0.0002 0.0004 0.0006
131x 10" 5.08x10* 5.08x 10* 1.73x 107 4.62 x 10* 1.57 x 10 2.07 x 10" 2.06 x 10 [c]

eff
[ Concentration of (ind),CH'BF; in reaction cell = 1.01 x 10° M, [C"] and [MeO"] were calculated based on K¢y = 2.25 x 10* M.

4.4.2. Reactivity parameters: N =12.51; s = 0.666

Reference electrophile Rate constants 357
Y y =0.6659x + 8.3279
Name E kyc- M's™h log ky c- Z:n 5 | R*=0.9877
la (pyr),CH" -7.69 1.53 x 10° 3.18
1b (thq),CH" -8.22 7.95 x 10 2.90 235 1
le (ind),CH" -8.76 2.97x 10? 2.47
2
. . -9 -8.5 -8 1.5
4.5. (p-Tolyl)nitromethyl anion (2e) £
4.5.1. Rate constants
Reaction with (pyr),CH'BF, (1a): kyc-=5.35 x 10° M''s™ 25 [ y=5346.6x - 0.1146
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 610 nm) R = 0.9 97é
o2 ’
Concentrations'™ (M) Rates e
<15 ¢
In syringes In reaction cell
yrne kobs (Srl) kl‘l’ (Srl) 1 +
[CH],  [MeOT, [C] [MeOT] [Clr  [MeOler os |
6.23x 107 1.69x 10 1.69 x 10 3.22x 107 1.54x10* 2.92x 107 743 x10" 7.29x 10" 0
125 x 10" 3.39x 10" 3.38x 10 3.21 x 107 3.08 x 10 2.92 x 107 1.50 1.49 0 0.0002 0.0004 0.0006
1.87 x 107 5.08 x 10 5.08 x 10™* 3.22x 107  4.62 x 10™* 2.93 x 10”7 2.39 2.38 [Cle

8] Concentration of (pyr)ZCH+BF4' in reaction cell = 1.01 x 10° M, [C] and [MeO] were calculated based on K¢y = 8.46 % 10° M.

Reaction with (thq),CH'BF, (1b): k- =2.70 x 10°M's!

. . 1.5 -
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm)
W y =2698.6x - 0.1115
Concentrations!®! (M) Rates ;é 1L R2=0.9967
In syringes In reaction cell
kobs (Srl) kl‘l’ (Srl)

[CH], [MeOT], [C] [MeO7] [Cler  [MeOlesr 0.5
623 x 107 1.69x 10" 1.69 x 10* 3.22x 107 1.54x 10" 2.92x107 2.94x 10" 2.89x 10"
1.25x 10" 3.39x10* 3.38x10* 321 x 107 3.08x10* 2.92x 107  7.51 x 10" 7.46 x 10" 0

1 . . s . s 0 0.0002 0.0004 0.0006
1.87x 10" 5.08 x 10* 5.08 x 10* 3.22x 107 4.62x 10* 2.93 x 10° 1.13 1.12 [C]
eff.

2 Concentration of (thq),CH'BF, in reaction cell = 1.01 x 10 M, [C] and [MeO] were calculated based on K¢y = 8.46 x 10° M.
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Reaction with (ind),CH'BF, (1¢): kyc- =1.12 x 10°M's™

~ 05
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm) = y=1117.1x - 0.0592
ol
< 04 - R2 =0.9967
Concentrations'™ (M) Rates
03
In syringes In reaction cell . .
kobs (Sr ) kl‘l’ (Sr ) 0 2 L
[CH],  [MeO], [C] [MeOT] [Cler  [MeOlerr
0.1 |
623 %107 1.69 x 10* 1.69 x 10* 3.22x 107 1.54x10* 2.92x 107  1.09x 10" 1.07 x 10!
125 % 10" 3.39x 10 3.38x 10 3.21x 107 3.08 x 10* 2.92x 107 2.98x 10" 2.96x 10" 0
1.87x 10" 5.08x 10* 5.08x 10* 3.22x 107 4.62x10* 2.93x 107  4.53x 10" 4.51 x 10" 0 0.0002 0'0004[0] 0.0006
eff.
[} Concentration of (ind),CH'BF; in reaction cell = 1.01 x 10° M, [C'] and [MeO’] were calculated based on Kcy == 8.46 x 10° M.
4.5.2. Reactivity parameters: N =13.58; s = 0.63¢
Reference electrophile Rate constants Y Yy =0.6357x +8.6303
. ol R2 =0.9954
Name E k- (M's™) log ky - 235
la (pyr),CH" -7.69 535x%x10° 3.73 3t
1b (thq),CH" -8.22 2.70 x 10° 3.43 )s
le (ind),CH" -8.76 1.12 x 10° 3.05 -9 -8.5 -8 P
4.6. (p-Nitrophenyl)nitromethyl anion (2f)
4.6.1. Rate constants
Reaction with (thq),CH'BF, (1b): k- =1.72 x 10°M's!
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm)
Concentrations™ (M) Rates 30 .
y =17194x + 1.9281
In syringes In reaction cell . . “: 25 R?=0.9982
kobs (Si ) kl‘l’ (Sr ) :20 L
[CH],  [MeO], [C] [MeOT] [Cler  [MeOler =
15
437x10% 3.14x 10" 3.13x10* 9.59x 107 2.84x 10 8.72 x 10”7 6.45 6.44 10 |
8.73 x 10 6.27 x 10* 6.26 x 10* 9.64 x 107 5.69x 10* 876 x 107  1.20x 10" 1.20 x 10’ s |
1.31x 107 9.41 x 10 9.40x 10* 9.66 x 107 8.54x 10* 8.78 x 107  1.69 x 10"  1.69 x 10 0
175 % 107 1.25x 107 1.25x 107 9.67x 107 1.14x 10* 879 x 107  2.17x 10" 2.17 x 10’ 0 0.0005 0.001 0.0015
218 x 107 1.57x10% 1.57x 107 9.67x 107 142 x 10* 8.79x 107  2.61 x 10" 2.61 x 10" [Clg

2 Concentration of (thq),CH'BF; in reaction cell = 1.02 x 10 M, [C"] and [MeO] were calculated based on K¢y == 2.63 x 106 M.
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Reaction with (ind),CH'BF, (1¢): kyc- =5.35 x 10°M's™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm)

Concentrations™ (M)

In syringes

In reaction cell

[CH],  [MeOT],

[C] [MeO]

[Cletr [MeOesr

437x10* 3.14x 10"
8.73 x 10™* 6.27 x 10
1.31x 10% 9.41 x 10*
1.75 % 10% 1.25x 107
2.18x 107 1.57 x 107

3.13x10* 9.59 x 107
6.26 x 10* 9.64 x 107
9.40 x 10* 9.66 x 107
1.25 x 107 9.67 x 107
1.57 x 107 9.67 x 107

2.84 x 10* 8.72 x 107
5.69 x 10* 8.76 x 107
8.54x 10" 8.78 x 107
1.14 x 10* 8.79 x 107
1.42 x 10* 8.79 x 107

Rates
kobs (Sil) kl‘l’ (Srl)
2.00 1.99
3.74 3.73
5.25 5.24
6.81 6.81
8.09 8.08

kg (s

[} Concentration of (ind),CH'BF; in reaction cell = 1.01 x 10° M, [C'] and [MeO’] were calculated based on Kcy == 2.63 x 10° M.

Reaction with (jul),CH'BF, (1d): kyc- =2.31 x 10°M's™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 632 nm)

Concentrations™™ (M)

In syringes

In reaction cell

[CH], [MeO],

(€] [MeO]

[Clesr [MeO s

437 x10* 3.14x 10™
8.73 x 10* 6.27 x 10™*
1.31x10° 9.41x10*
1.75x 107 1.25%x 103
2.18x 107 1.57x 107

3.13x 10" 9.59 x 107
6.26 x 10 9.64 x 107
9.40 x 10* 9.66 x 107
1.25 % 10% 9.67 x 107
1.57 x 10® 9.67 x 107

2.84 x 10" 8.72 x 107
5.69 x 10* 8.76 x 107
8.54 x 10* 8.78 x 107
1.14 x 10™* 8.79 x 107
1.42 x 10™* 8.79 x 107

Rates
kobs (s-l) kl‘l‘ (s-l)
7.04x 10" 7.02x 10"
1.47 1.47
2.12 2.11
2.75 2.75
3.35 3.35

)

‘v

z
=

~=

3

2

2 Concentration of (jul),CH'BF, in reaction cell = 1.01 x 10 M, [C] and [MeO'] were calculated based on Kcy ==2.63 x 10° M.

Reaction with (lil),CH'BF, (1e): kyc- =7.49 x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 629 nm)

Concentrations™ (M)

In syringes

In reaction cell

[CH],  [MeOT,

[C] [MeO]

[Cletr [MeOTerr

437x10* 3.14x 10"
8.73 x 10* 6.27 x 10™
1.31x 10% 9.41 x 10*
1.75 % 10% 1.25x 107
2.18x 10% 1.57x 107

3.13x10* 9.59 x 107
6.26 x 10* 9.64 x 107
9.40 x 10* 9.66 x 107
1.25 %107 9.67 x 107
1.57 x 107 9.67 x 107

2.84x10™* 8.72 x 107
5.69 x 10" 8.76 x 107
8.54 x 10" 8.78 x 107
1.14 x 10* 8.79 x 107
1.42 x 10™* 8.79 x 107

Rates
ks 51 ke ()
3.20x 10" 3.19x 10
572x 10" 571 x 10
7.95%x 10" 7.94 x 10"
1.00 1.00
1.17 1.17

i y =5350.4x +0.599
i R?=0.9974
0 0.0005 0.001 0.0015
[Cl:
I y =2308.6x +0.1041
R?=0.9979
0 0.0005 0.001 0.0015
[Cl:
y=748.83x +0.1313
] R =0.9951
0.0005 0.001 0.0015
[Cl

8] Concentration of (lil)ZCH+BF4’ in reaction cell = 1.00 x 10 M, [C] and [MeO] were calculated based on Kcy =2.63 % 10° M.
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4.6.2. Reactivity parameters: N = 14.05; s = 0.72

y=0.72x +10.115

R?=0.9892

Reference electrophile Rate constants 45 -
Name E ks c- (M"ls'l) log ky - j 41
on
2
1b (thq),CH" -8.22 1.72 x 10* 4.24 35
1c (ind),CH" -8.76 535x10° 3.73 5 |
1d (jul),CH" -9.45 2.31x10° 3.36
25
le (lil,CH' -10.04 7.49 x 10° 2.87 105
4.7. (m-Nitrophenyl)nitromethyl anion (2g)
4.71. Rate constants
Reaction with (thq),CH'BF, (1b): k- =4.45x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm)
Concentrations!®! (M) Rates

In syringes In reaction cell

[CH], [MeO, [C] [MeO] [Cler  [MeOTer

kobs (s-l) kl‘l‘ (s-l)

440 x 10* 3.10x 10™ 3.07x 10® 221 x10° 2.79 x 10* 2.01 x 10
8.80 x 10* 6.19 x 10* 6.17 x 10* 2.24 x 10° 5.61 x 10™* 2.03 x 10
1.32x 107 929 x 10* 9.26 x 10* 2.25x10° 8.42 x 10* 2.04 x 10°

1.58x 10" 1.58 x 10
292x10" 2.91x10'
4.08x 10" 4.08 x 10

-10

-9.5 -9

-8.5

y =44474x +3.6296

R? =0.9985

-8

0.0005

[ Concentration of (thq),CH'BF, in reaction cell = 1.02 x 10 M, [C"] and [MeO] were calculated based on K¢y = 1.05 x 10 M.

Reaction with (ind),CH'BF (1¢): kyc- =1.63 x 10°M's™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm)

Concentrations!®! (M)

Rates

In syringes In reaction cell

[CH], [MeO, [C] [MeO] [Cler  [MeOerr

kobs (Sil) kl‘l’ (Srl)

4.40x 10" 3.10x 10* 3.07 x 10* 2.21x 10® 2.79 x 10* 2.01 x 10
8.80 x 10™* 6.19 x 10* 6.17 x 10* 224 x 10° 5.61 x 10* 2.03 x 10
1.32x10° 9.29x 10* 9.26 x 107 225 x 10°  8.42 x 10* 2.04 x 10°
220x10° 1.55x 107 1.55x10° 2.25x 10®  1.40 x 10* 2.05x 10°

4.57 455
9.05 9.04
1.37x 10" 136 x 10"
229 x 10" 229 x 10

y=16311x - 0.0606

R =1

0.001
[Cleg

0.0005

2] Concentration of (ind),CH'BF, in reaction cell = 1.01 x 10”° M, [C] and [MeO’] were calculated based on Ky = 1.05 x 106 M™.

0.001

0.0015
[Cle:
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Reaction with (jul),CH'BF, (1d): k- = 6.32 x 10° M''s™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 632 nm)

Concentrations'™ (M) Rates 12
~10 | y =6323.6x +0.7536
In syringes In reaction cell " 2 —
Kone (S—l) - (S—l) E o | R?=0.9967
~ ~ ~ ~ ~ ~2
[CH], [MeOT, [C] [MeO7] [Cler  [MeOTlesr .
440 x10* 3.10 x 10™ 3.07 x 10° 2.21 x 10°® 2.79 x 10* 2.01 x 10°® 237 236 4l
8.80 x 10* 6.19 x 10* 6.17 x 10™* 2.24 x 10° 5.61 x 10™* 2.03 x 10 438 438 2L
1.32x10° 929 x 10* 9.26 x 10* 225x 10° 8.42x 10* 2.04 x 10° 6.21 6.20 o
3 3 -3 -6 -4 -6
176 x 107 124 x10° 124 x10° 225%x10°  1.12x 10* 2.05 x 10 8.01 8.00 0 0.0005 0.001 0.0015
220%x 107 1.55x 107 1.55x 107 225%x10° 1.40x 10* 2.05x 10 9.45 9.44 [Clg

2] Concentration of (jul),CH'BF, in reaction cell = 1.01 x 10 M, [C"] and [MeO'] were calculated based on K¢y = 1.05 x 106 M.

Reaction with (lil),CH'BF, (1e): kyc-=2.12 x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 629 nm)

Concentrations™™ (M) Rates 4 r

In syringes In reaction cell 3L y =2122.9x +0.1528

R?=0.9987

kobs (S-l) kl‘l‘ (s-l)

[CH],  [MeOT, [C] [MeO7] [Cler  [MeOTer 51
440 x 10" 3.10x 10* 3.07x 10* 2.21x10® 2.79x 10* 2.01 x10° 728 x 10" 7.26x 10"
8.80 x 10™* 6.19 x 10* 6.17 x 10* 224 x 10° 5.61 x 10* 2.03 x 10 1.35 1.35 br
1.32x10% 929 x 10* 9.26 x 10* 2.25x 10°  8.42x 10* 2.04 x 10 1.95 1.95 0
1.76 x 10° 1.24x10° 1.24x10° 225x10°  1.12x 10* 2.05x 10° 2.59 2.58 0 0.0005 0.001 0.0015
220 % 10° 1.55x 107 1.55x 10% 2.25x 10° 140 x 10* 2.05 x 10° 3.10 3.09 [Cleg:

2 Concentration of (Iil),CH'BF, in reaction cell = 1.00 x 10™° M, [C] and [MeO'] were calculated based on Kcy = 1.05 x 10° M.

4.7.2. Reactivity parameters: N=14.75; s = 0.71

Reference electrophile Rate constants L5
5 y =0.7097x + 10.467
Name E ky - M's™h log ks c- w45 | R?=0.9964
1b (thq),CH" -8.22 4.45 x 10* 4.65 4r
le (ind),CH" -8.76 1.63 x 10* 4.21 35
1d (jul),CH" -9.45 6.32 x 10° 3.80 3
te (lil),CH' -10.04 212 x 10° 3.33 0.5 -0 959 8S 8
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4.8. (p-Cyanophenyl)nitromethyl anion (2h)
4.8.1. Rate constants

Reaction with (thq),CH'BF, (1b): k- =1.74 x 10°M's!
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm)

Concentrations™ (M) Rates
In syringes In reaction cell
ko (51 ke ()
[CH], [MeOT], [C] [MeO7] [Cler  [MeOTlesr
2.04x10° 3.14x 10" 3.12x 10" 1.88x10° 2.84x10* 1.71 x 10°® 6.19 6.16

4.08 x 107 6.28 x10* 6.26x 10” 1.89x10° 5.69x10* 1.72x10°  1.14x 10" 1.14x 10
6.12x 107 9.42x 10" 940 x 10" 1.89 x10° 855x 10" 1.72x10°  1.62x 10" 1.61 x 10"
8.16x10° 1.26x10° 1.25x10° 1.89x10° 1.14x10° 1.72x10°  2.11x 10" 2.11 x 10"

kg (S-l)

25

20

y =17376x + 1.3239
i R =0.9997

0 0.0005 0.001 0.0015
[Clen

[} Concentration of (thq),CH'BF, in reaction cell = 1.01 x 10° M, [C"] and [MeO"] were calculated based on K¢y = 9.60 x 10* M.

Reaction with (ind),CH'BF, (1¢): kyc- =524 x 10°M's™!
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm)

Concentrations™™ (M) Rates
In syringes In reaction cell
kops (s) ki (s™)
[CH], [MeO], [C] [MeO] [Cler  [MeO e
2.04x 107 3.14x10% 3.12x10* 1.88x10° 2.84 x10™* 1.71 x 10°® 1.88 1.87
4.08x10° 628 x10™ 6.26x10* 1.89x 10° 5.69 x 10* 1.72 x 10°° 3.54 3.53
6.12x 107 9.42x10* 9.40 x 10* 1.89x10° 8.55x10* 1.72x10° 5.03 5.02
8.16x10° 1.26x10° 1.25x10° 1.89x10° 1.14x 10> 1.72x 10° 6.37 6.36

kv (S_l)

| y=5241.1x +0.4633
R?=0.9977

0 0.0005 0.001 0.0015
[Cle

[ Concentration of (ind),CH'BF; in reaction cell = 1.01 x 10° M, [C"] and [MeO"] were calculated based on K¢y = 9.60 x 10* M™.

Reaction with (jul),CH'BF, (1d): kyc- =2.05 x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 632 nm)

Concentrations!® (M) Rates

In syringes In reaction cell . .
kobs (Sr ) kl‘l’ (Sr )

[CH], [MeO, [C] [MeO] [Cler  [MeOTerr

2.04x10% 3.14x 10" 3.12x 10" 1.88x10° 2.84x 10" 1.71 x10° 832x 10" 8.28x 10"

4.08 x 107 6.28 x 10™ 626 x 10™ 1.89x 10° 5.69 x 10* 1.72 x 10 1.41 1.40
6.12x 107 9.42x 10" 940 x 10" 1.89x10° 8.55x10* 1.72x10°® 2.01 2.01
8.16 x 10° 1.26 x 107 1.25x10° 1.89x10° 1.14x10° 1.72x10° 2.58 2.58

kv (S-l)

y =2051.7x +0.2438
R?=0.9999

0.0005 0.001 0.0015
[Cleg

2 Concentration of (jul),CH'BF, in reaction cell = 1.02 x 10”° M, [C] and [MeO'] were calculated based on Kcyy = 9.60 x 10* M.
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Reaction with (lil),CH'BF, (1e): kyc-=7.25x 10°M's™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 629 nm) -
= y =724.99x +0.0958
<08 L R2 =0.9999
Concentrations'™ (M) Rates
0.6 -
In syringes In reaction cell . .
kobs (Sr ) kl‘l’ (Sr )
[CHl, [MeO],  [C]  [MeO] [Clr  [MeOTler 0.4 ¢
2.04x10% 3.14x 10" 3.12x 10" 1.88x10° 2.84x10* 1.71 x10®  3.01 x 10" 2.99 x 10" 0.2 |
4.08 x 107 6.28 x 10™ 6.26x 10™ 1.89x10° 5.69x10* 1.72x10°  5.13x10" 5.11 x 10"
0
6.12x 107 9.42x 10" 940 x 10" 1.89x10° 855x10* 1.72x10° 720x 10" 7.18 x 10"
0 0.0005 0.001 0.0015
8.16 x 10° 1.26 x 10° 1.25x 107 1.89x 10° 1.14x 10° 1.72x 10° 9.22x 10" 9.20 x 10" [Cl,

2 Concentration of (Iil),CH'BF, in reaction cell = 1.02 x 10™° M, [C] and [MeO'] were calculated based on Kcy = 9.60 x 10* M.

4.8.2. Reactivity parameters: N=13.92; s =0.73¢

Reference electrophile Rate constants 45 -
Lo y =0.7363x + 10.246
Name E ky - (M's™h log /oy c- < gl R>=0.9917
on
i
1b (thq),CH" -8.22 1.74 x 10" 424 35 -
le (ind),CH" -8.76 524 x10° 3.72 30
1d (jul),CH" -9.45 2.05x 10° 331 55
le (lil),CH -10.04 7.25 x 10 2.86 -105 -0 9.5 -9 85 p -8

4.9. Ethyl cyanoacetate anion (2i)

4.9.1. Rate constants

Reaction with (thq),CH'BF, (1b): k- =5.02 x 10°M's!
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm)

Concentrations'™ (M) Rates _‘,;1500 [ y =5.02E+06x - 108.31
In syringes In reaction cell o (57) o (5 El 000 | R =0.9967
[CHl,  [MeOT, [C] [MeO7] [Cler  [MeOTJexr
141X 107 178 x 10% 138 x 10° 408x 105 125x10° 371x10°  498x10° 498x 100 00 |
1.69 x 10" 223 x 10* 1.79 x 10* 4.42x10° 1.63x 10 4.02x10°  7.30x 10> 7.29 x 10°
1.87 x 10" 2.68 x 10 2.19x 10 4.87x 10° 1.99 x 10* 443 x10°  9.00 x 10> 8.99 x 10° 0
2.81x 10" 3.57x 10% 3.11x 10* 4.61 x 10° 2.83x 10* 4.19x10°  130x10° 1.30x 10’ 0 0-0001 0.0002 [gffm

[} Concentration of (thq),CH'BF, in reaction cell = 5.00 x 10 M, [C"] and [MeO"] were calculated based on K¢y = 2.40 x 10' M.
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Reaction with (ind),CH'BF (1¢): kyc- =2.23 x 10°M™'s™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm)

150  y=2.23E+H06x - 81.063
Concentrations'™ (M) Rates o, R?=0.9953
&
In syringes In reaction cell . . 100 -
kobs (Si ) kl‘l’ (Sr )
[CH], [MeOT], [C] [MeOT] [Cler  [MeO e s
7.03 %107 9.18 x 10° 5.76 x 10° 3.42x10° 524x10° 3.11x10° 3.81x10" 3.78 x 10’
843 x 107 1.10x 10* 7.37x10° 3.65x10° 6.70 x 10° 331 x10°  6.68x 10" 6.65 x 10" 0
9.84 x 107 1.29x 10* 9.03x 10 3.83x10° 821 x10° 3.48x10° 9.86x 10" 9.84 x 10’ 0 0.00005 0.0001 0.00015
1.12x 10" 1.47 x10* 1.07x10® 3.97x10° 9.74x10° 3.61 x10°  1.39x 10> 1.39x 10° [Clex
[ Concentration of (ind),CH'BF, in reaction cell = 5.00 x 10°® M, [C'] and [MeO’] were calculated based on Kcy = 2.40 x 10' M.
Reaction with (jul),CH'BF, (1d): kyc-=1.16 x 10°M™'s™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 632 nm) 300
Concentrations™ (M) Rates o) y =1.16EH06x +11.198
> R2=0.9978
a2
. . 200
In syringes In reaction cell . '
kobs (57) kwy (s7)
[CH], [MeOT], [C] [MeO7] [Cler  [MeOlexr 100 L
2.81 x 102 3.13x10* 1.26x10* 1.87x10* 1.14x10* 1.70 x 10* 143 x10° 1.42x10?
2.81x 107 470 x 10* 1.89 x 10* 2.81 x 10* 1.71 x 10® 256 x 10*  2.14x 10> 2.14 x 10? 0
281 x 107 627 x10* 2,51 x10* 3.76 x 10* 228 x 10* 341 x10* 275x 10> 2.74x 10° 0 0.0001 0.0002 0.0003
[Cle

[} Concentration of (jul),CH'BF, in reaction cell = 1.01 x 10° M, [C"] and [MeO] were calculated based on Ky = 2.40 x 10' M.

Reaction with (lil),CH'BF, (le): kyc-=4.87 x 10°M's™

(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 629 nm)

150 -
Concentrations'™ (M) Rates g y =487260x + 0.3833
s : ] 0 N R2=0.9995
n syringes n reaction ce 100 |
kobs (5 ki (s™)
[CH], [MeOT], [C] [MeO] [Cler  [MeOJesr
50
2.81 x10% 3.13x10* 126 x10* 1.87x 10" 1.14x10* 1.70x 10*  570x 10" 5.68 x 10"
2.81x 107 470 x 10* 1.89 x 10* 2.81 x 10* 1.71 x 10® 2.56 x 10* 831 x 10" 828 x 10’
0
-2 -4 -4 -4 -4 -4 2 2
2.81x 107 6.27x 10" 2.51 x 10* 3.76 x 10* 228 x 10* 3.41 x 10 1.12x 10> 1.12x 10 0 0.0001 0.0002 0.0003
281 x 107 7.84 x10* 3.14x 10" 4.70x 10* 2.85x 10* 427x10*  1.40x 10> 1.39 x 10? [Cl.s

@ Concentration of (lil),CH'BE, in reaction cell = 1.00 x 10° M, [C'] and [MeO] were calculated based on Ky =2.40 x 10" M.

Reaction with tolQM (1): k- =5.93 x 10'M's™!
(at 20 °C, in MeOH; J&M, detection at 365 nm)

Concentrations!®! (M) Rates
-1 -1
[CTo [Cler  [MeOTer ks (57 kv (s7)
431 x10* 4.39E-06 4.27x10* 425x10*  1.64x10*
9.00 x 10* 1.86E-05 8.81 x 10™ 1.61 x10°  1.07x10?
1.32x10% 3.94E-05 1.28x 107 3.23x10° 245x107
1.69 x 10°  6.34E-05 1.62x 107 477 x10°  3.78x10°
258 x10° 1.43x10* 2.44x10° 9.89 x 10°  8.40x10°

0.01

0.008

kv (S‘l)

0.006

0.004

0.002

y =59.269x - 8E-06
R?=0.9994

0 0.00005

0.0001

0.00015
[Cle

[ Concentration of tolQM in reaction cell = 1.00 x 107 M; [C'l.¢x and [MeO ).+ were calculated based on Key = 2.40 x 10" M.
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Reaction with aniQM (1g): k; - =4.13 x 10 M's™!
(at 20 °C, in MeOH; J&M, detection at 385 nm)

Concentrations'™ (M) Rates

-1 -1

[CTo [Cler  [MeOTer ks (57 kv (s7)
410 x 10* 3.98x 10° 4.06 x 10™* 326x10%  1.25x 10"
8.69 x 10* 1.74x10° 8.52x 10* 1.05x10°  6.27x10*
127 x10% 3.65x10° 1.23x10° 226%x10°  1.65x 107
2.13x10% 9.93x10° 2.03x10° 516x10°  4.15x107°
2.87x10% 1.75x10* 2.70 x 107 8.50x10°  7.16x 10

0.008

0.006

kv (5-1)

0.004

0.002

y = 41.256x + 5E-06

R?=0.999

0.0001 0.0002
[Cle

[ Concentration of aniQM in reaction cell = 1.00 x 10”° M; [C]er and [MeO ] were calculated based on Key = 2.40 x 10' M.

4.9.2. Reactivity parameters: N = 18.59; s = 0.654

Rate constants

y=0.6536x +12.151
R?=0.9989

Reference electrophile 7
Name E ky - M's™h log ks c- <
on
]
1b (thq),CH' -8.22 5.02 x 10° 6.70 ST
le (ind),CH" -8.76 2.23 % 10° 6.35
1d (jul),CH" -9.45 1.16 x 10° 6.06 31
le (lil),CH" -10.04 487 x 10° 5.69
1f tol(tBu),QM  -15.83 5.90 x 10" 1.77 1
-17
1g ani(tBu)QM  -16.11 420 %10 1.62
4.10. Dimethyl malonate anion (2j)
4.10.1. Rate constants
Reaction with (thq),CH'BF, (1b): k- =2.73 x 10°M's!
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm)
Concentrations'™ (M) Rates
In syri I ti 1l
n syringes n reaction ce kabs (s’l) k”, (s’l)
[CHL,  [MeOl, [C] [MeOT] [Cler  [MeOlur
8.71x 10" 3.57x 10* 1.01 x 10* 2.56 x 10* 9.14x 10° 2.33x 10* 333 x10° 329 x 10
871 x 107" 7.14x10* 2.01 x 10* 513 x10* 1.83x10* 4.66 x 10*  518x 10> 5.11 x 10
8.71x 10" 1.07 x 10® 3.01 x 10" 7.69 x 10* 274 x 10* 6.99x 10* g 16x10*> 8.05 x 10
8.71x 10" 1.43x10° 4.02x10* 1.03x 10" 3.65x10* 9.32x10* [ 08x10° 1.07 x 10°
8.71x 10" 1.78 x 107 5.02x 10* 128 x10° 4.57x10* 1.17x10° |31 x10° 130 x 10°

ke (5‘1)

-15

1500

1000

500

-13 -11 -9 -7

y =2.73EH06x + 54.616
R?=0.9957

0

0.0001 0.0002 0.0003 0.0004 0.0005
[Cles

[} Concentration of (thq),CH'BF, in reaction cell = 5.00 x 10 M, [C'] and [MeO] were calculated based on K¢y =4.50 x 10" M.
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Reaction with (ind),CH'BF (1¢): kyc- =1.29 x 10°M™'s™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm)

500
Concentrations™ (M) Rates = y =1.29E+H06x - 27.731
< 400 R2=0.9972
In syringes In reaction cell . . =
kobs (Si ) kl‘l’ (Sr ) 300
[CH], [MeOT], [C] [MeOT] [Clr  [MeOlesr
200
871 x 10" 3.57x10* 1.01 x 10™* 2.56 x 10* 9.14x10° 233 x10* 843 x10" 8.26x10'
100 +
871 x 10" 7.14x10* 2.01 x 10* 5.13x 10* 1.83x 10" 4.66x 10" 220x 10> 2.16x 10’
8.71x 10" 1.07x 107 3.01 x 10* 7.69 x 10* 2.74x 10" 6.99 x 10* 336 x 10> 3.31 x 10° 0
8.71 x 10" 1.43x10° 4.02x10* 1.03x10° 3.65x10* 9.32x10* 4.44x10> 437 x10° 0 0.0001 0.0002 " 0.0003 [C()]'0004
eff.
[} Concentration of (ind),CH'BF; in reaction cell = 5.00 x 10°® M, [C'] and [MeO"] were calculated based on K¢y = 4.50 x 107" M.
Reaction with (jul),CH'BF, (1d): k- =4.92 x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 632 nm)
H [a]
Concentrations™ (M) Rates A250 y = 491962x - 6.6525
- e
In syringes In reaction cell . . <200 L R*=0.9989
kobs (57) kwy (s7) E
[CH], [MeOT], [C] [MeO7] [Cler  [MeO e 150 -
871 x 10" 3.57x10* 1.01 x 10* 2.56 x 10* 9.14x 10° 233 x10* 3.72x 10" 3.66 x 10" 100 -
871 x 10" 7.14x10* 2.01 x 10* 5.13x10* 1.83x10* 4.66x10* 8.40x 10" 828 x 10’ 50
871 x 10" 1.07x10° 3.01 x 10* 7.69 x 10* 2.74x 10" 6.99x 10* 133 x 10> 1.32x10°
871 x 10" 1.43x10° 4.02x10* 1.03x10° 3.65x10* 932x10* 1.77x10*> 1.74x10° 0
871 x 107 1.78 x 10° 5.02x 10* 128 x 107 457 x 10* 1.17x 10° 218 x 10> 2.15 x 10° 0 0.0002 0.0004 [3'10006
eff.
8] Concentration of (jul)ZCH+BF4' in reaction cell = 1.01 x 10° M, [CT and [MeO] were calculated based on Kcy = 4.50 x 10" M.
Reaction with (1il),CH'BF, (1e): k- =1.80 x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 629 nm)
) 100
Concentrations*™ (M) Rates N y =179938x - 2.8762
w80 | R2 =0.9985
In syringes In reaction cell . . Ea
kobs (Sr ) kl‘l’ (Sr ) = 60 L
[CH], [MeOT], [C] [MeO7] [Cler  [MeOTlesr
40 |
871 x 10" 7.14x10* 2.01 x 10* 5.13x 10* 1.83x10* 4.66x10*  3.08 x 10" 3.03 x 10’
871 x 10" 1.07x 10° 3.01 x 10* 7.69 x 10* 274 x 10* 699 x 10*  4.64x 10" 4.56 x 10' 20 1
871 x 10" 1.43x10° 4.02x10* 1.03x10° 3.65x10* 932x10*  6.50x 10" 6.39 x 10" 0
871x 10" 1.78 x 10° 5.02x 10 128 x 10° 4.57x 10* 1.17x 10°  8.03 x 10" 7.89 x 10' 0 0.0002 0.0004 [0]0-0006
eff.

[ Concentration of (lil),CH'BE, in reaction cell = 1.00 x 10° M, [C'] and [MeO] were calculated based on Kcy =4.50 x 10" M.

4.10.2. Reactivity parameters: N =18.24; s = 0.644

Reference electrophile

Rate constants

Name E fpe- (M's™) log /oy -
1b (thq),CH" -8.22 2.73 x 10° 6.44
lec (ind),CH" -8.76 1.29 x 10° 6.11
1d (jul),CH" -9.45 492 x 10° 5.69
le (lil),CH" -10.04 1.80 x 10° 5.26

6.5

logkj -

55 -

y =0.6437x + 11.742
R2 =0.9975

-10.5

-10 -9.5 -8.5
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4.11. Malodinitrile anion (2k)
4.11.1. Rate constants

Reaction with (thq),CH'BF, (1b): ky, - = 6.95 x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 618 nm)

Concentrations™ (M) Rates

In syringes In reaction cell , .
kobs (87) ki (s7)

[CH], [MeOa [C] [MeO] [Cler  [MeOTlerr

4.15x 107 5.35x10° 5.15x10° 2.07x 10° 4.68x10° 1.88x 10°  2.41 x 10> 2.41x 10?
8.30x 107 1.07x 10* 1.05x 10" 2.11x10° 9.54x10° 1.92x10°  6.65x10*> 6.65 x 10
124 x 10" 1.61 x 10" 1.58 x 10 2.13x 10° 1.44x 10" 1.93x10°  9.17x 10> 9.17 x 10
1.66 x 107 2,14 x 10* 2.12x 10" 2.13x 10° 1.93x 10" 1.94x10° 1.28x10° 1.28x 10’

1500

kg (S‘l)

1000

500

y = 6.95E+06x - 55.082
R?2=0.9914

0 0.0001 0.0002

[Cle

2 Concentration of (thq),CH'BF, in reaction cell = 5.00 x 10 M, [C"] and [MeO] were calculated based on K¢y = 6.00 x 10 M.

Reaction with (ind),CH'BF, (1¢): kyc- =2.57 x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 615 nm)

Concentrations!® (M) Rates

In syringes In reaction cell N N
kobs (S ) kl‘l‘ (S )

[CH], [MeO], [C] [MeO] [Clesr [MeOJesr

830 x 107 1.78 x 10™* 1.75x 10™* 3.52x 10° 1.59x 10" 320x10°  4.50x 10> 4.50 x 10
1.66 x 107" 3.57 x 10* 3.53 x 10* 3.56 x 10° 321 x 10* 3.23x10°  9.40x 10> 9.40 x 10°
249 x 10" 5.35x10* 5.32x 10" 3.57x10° 4.83x 10" 3.24x10° 1.32x10° 132x10°
332x 10" 7.14x10* 7.10x 10* 3.57x 10° 6.46x 10" 325x10° 1.72x10° 171 x 10°

~ 2000

kwy (S-l

1500

1000

500

y = 2.57E+H06x + 70.692
R2=0.9965

[ Concentration of (ind),CH'BF, in reaction cell = 5.00 x 10 M, [C"] and [MeO’] were calculated based on Kcy = 6.00 x 10° M.

Reaction with (jul),CH'BF, (1d): k- = 1.14 x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 632 nm)

Concentrations'™ (M) Rates

In syringes In reaction cell . .
kobs (Si ) kl‘l’ (Sr )

[CHL,  [MeOT, [C] [MeO] [Cler  [MeOTer

6.81 x 107 1.72x 10* 1.68 x 10* 4.11 x 10° 1.52x 10" 3.74x 10°  1.77x 10> 1.77 x 10
136 x 10" 3.44x 10* 3.39x 10" 4.16 x 10° 3.08x 10 3.78x 10°  3.49x 10> 3.49 x 10°
2.04x 10" 5.15x 10" 5.11x 10" 4.18x 10° 4.65x 10* 3.80x 10°  529x 10> 5.29 x 10?
272x 10" 687 x 10* 6.83 x 10* 4.19x 10° 621 x 10" 3.81 x 10°  7.19x 10> 7.19x 10
340 x 10" 8.59 x 10* 8.55x 10* 4.19x 10° 7.77x 10" 3.81 x 10°  8.86x 10> 8.86 x 10°

400

200

0 0.0002 0.0004 0.0006 0.0008
[Cley
'y = 1.14E+06x + 0.0581
- R2=0.9996
0 0.0005 0.001
[Cly

2] Concentration of (jul ,CH'BF, in reaction cell = 1.01 x 10 M, [C"] and [MeO] were calculated based on K¢y = 6.00 x 10> M.
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Reaction with (lil),CH'BF, (1e): kyc- =4.35x 10°M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 629 nm)

300 - y=435401x +0.0202

R?=0.9979

Concentrations™ (M) Rates =
E
oy
In syringes In reaction cell . . 200 r
kobs (Sr ) kl‘l’ (Sr )
[CH], [MeOT], [C] [MeO] [Cler  [MeOTlesr
100 +
6.81 x 107 1.72x 10* 1.68x 10" 4.11 x10° 1.52x10* 3.74x10°  7.02x 10" 7.02 x 10’
136 x 10" 3.44 x10* 3.39x10% 4.16x10° 3.08x10* 3.78x 10°  129x 10> 1.29 x 10? 0
2.04x 10" 5.15%x 10" 5.11x 10 4.18 x 10® 4.65x 10* 3.80 x 10°  2.02x 10* 2.02 x 10° 0

2.55x 10" 6.87x 10" 6.83x 10" 447 x10° 620x 10" 4.06x10°  2.72x 10 2.72 x 10

0.0002 0.0004 0.0006 0.0008
[Cleg

@) Concentration of (lil),CH'BF, in reaction cell = 1.00 x 10° M, [C'] and [MeO] were calculated based on Kcy = 6.00 x 10> M™.

Reaction with tolQM (1f): k- =3.90 x 10' M's™
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 365 nm)

Concentrations™ (M) Rates ~ 02 -
In syringes In reaction cell . . ;
kobs (87) kg (s7) =0.15 t+
[CH], [MeO], (€] [MeO7] [Clr  [MeOlex
0.1

1.63 x 10" 5.15x 10* 5.10 x 10* 523 x10° 4.64x10* 476 x10°  1.67x10? 1.67 x 10>
326x 10" 1.03x 107 1.03x 10° 526x 10° 9.32x 10 478 x 10°  4.00 x 102 4.00 x 107 0.05
6.52x 10" 2.06x 107 2.06 x 10° 527 x10° 1.87x 107 4.79x10° 848 x 102 8.48 x 107

y =39.014x +0.0042
R?=0.9831

9.78 x 10" 3.09x 107 3.09 x 10° 528 x 10° 2.81x 107 4.80x10° 1.20x 10" 1.20 x 10" 0
130 412x10° 412x107 528x10° 3.74x 107 480x10° 1.43x10" 143 x10"

0.001 0.002 0.003 0.004
(€]

eff

[ Concentration of tolQM in reaction cell = 1.00 x 10° M, [C"] and [MeO"] were calculated based on Kcyy = 6.00 x 10° M.

Reaction with aniQM (1g): k; - =2.93 x 10 M's™!
(at 20 °C, in 91 % MeOH/9 % MeCN; stopped-flow, detection at 385 nm)

y =29.338x +0.0085
R?=10.9983

H [a]
Concentrations'™ (M) Rates 0.15
In syringes In reaction cell . . “:

kobs (Sr ) kl‘l’ (Sr ) \;:. 0 1
[CH], [MeOT, €] [MeO7] [Cler  [MeOTlesr =0
1.63x 10" 5.15x 10" 5.10x 10* 523 x10° 4.64 x 10 4.76 x 10°  2.00 x 10? 2.00 x 107 005 |

326x 107 1.03x10° 1.03x10° 5.26x10° 9.32x10% 478 x10°  3.69 x 10? 3.69 x 107

6.52x 10" 2.06 x 10° 2.06 x 10° 5.27x10° 1.87x10° 479x10° 6.50x 10% 6.50 x 107 0

9.78 x 10" 3.09 x 107 3.09 x 10° 528 x 10° 2.81x 10° 4.80x 10°  9.15x 107 9.15x 107 0

130 4.12x10° 4.12x10° 528x10° 3.74x10° 480x10° 1.17x10" 1.17x 10"

0.001  0.002 0.003 0.004
[Cle

[} Concentration of aniQM in reaction cell = 1.00 x 10° M, [C"] and [MeO] were calculated based on K¢y = 6.00 x 10> M™.
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4.11.2. Reactivity parameters: N =18.21; s = 0.68¢

Reference electrophile

Rate constants

Name E ks - (M'ls'l) log ko -
1b (thq),CH" -8.22 6.95 x 10° 6.84
le (ind),CH" -8.76 2.57 x 10° 6.41
1d (jul),CH" -9.45 1.14 x 10° 6.06
le (lil),CH" -10.04 435x10° 5.64
1f tolQM -15.83 3.90 x 10 1.59
1g aniQM -16.11 2.93 x 10! 1.47

logk, -

y =0.6856x +12.485
R?=0.9996

-15

-13

-11
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