Angewandte
I @ 12111 ]1-

Supporting Information

© Wiley-VCH 2006
69451 Weinheim, Germany



Towards a General Scale of Nucleophilicity?

Thanh Binh Phan, Martin Breugst, and Herbert Mayr*

* Department Chemie und Biochemie der Ludwig-Maximilians-Universitit Miinchen,
Butenandtstrasse 5-13 (Haus F), 81377 Miinchen, Germany.
Telephone: (+49) 89-2180-77719. Fax: (+49) 89-2180-77717.

E-mail: Herbert.Mayr@cup.uni-muenchen.de

CONTENTS PAGE
1. Chemicals S2
2. Determination of nucleophilicity parameters in methanol S2
2.1.  Trimethyl phosphite S4
2.2.  Trifluoroethylamine S5
2.3. Imidazole S6
2.4. Hydroxylamine S7
2.5.  Ethanolamine S8
2.6.  n-Propylamine S9
2.7.  Benzylamine S10
2.8.  Hydrazine S11
2.9.  Diethanolamine S12
2.10. Morpholine S13
2.11. Piperidine S14
2.12.  Pyrrolidine S15
3. Rate constants of the reactions

of the S-methyldibenzothiophenium ion with nucleophiles S17
3.1.  Kinetics of the reactions with different nucleophiles S18
3.2.  Kinetics of the reactions with hydroxylamine and hydrazine S20
3.3.  Kinetics of the reactions with carbanions S21
3.4.  Kinetics of the reactions with propan-1-ol and propan-2-ol S23

References S24

S1



1. Chemicals

Solvents. Reagent grade methanol (>99.8 %, Acros), anhydrous propan-2-ol (>99.5 %, Aldrich), and
anhydrous acetonitrile (>99.5 %, Merck) were purchased. Propan-1-ol was distilled from magnesium and
iodine.

Electrophiles. Benzhydrylium tetrafluoroborates were prepared as described in reference [S1], S-
methyldibenzothiophenium trifluoromethanesulfonate was prepared according to the procedure described by
Kevill and Anderson.*

Nucleophiles. Trimethyl phosphite (>99.99 %, Aldrich), 2,2,2-trifluoroethylamine (>99.5 %, Aldrich),
imidazole (>99.5 %, Fluka), n-propylamine (>99.5 %, Fluka), benzylamine (>99.5 %, Fluka), hydroxylamine
hydrochloride (>99 %, Fluka), hydrazine dihydrochloride (>99 %, Fluka), ethanolamine (>99 %, Acros),
diethanolamine (>99 %, Acros), sodium methoxide (>99.8 %, Acros), and sodium azide (>99 %, Merck)
were purchased and used without further purification. Piperidine (>99 %, Lancaster), pyrrolidine (>99 %,

Lancaster), morpholine (>99 %, Lancaster), malononitrile (>99 %, Lancaster), and dimethyl malonate (>99

%, Lancaster) were purchased and freshly distilled before use.

2. Determination of nucleophilicity parameters in methanol
The reactivity parameters N and sy of various nucleophiles in methanol were determined on the basis of

Equation (S1) using benzhydrylium ions (Table S1) as reference electrophiles.’"
log k£ (20°C) = sn(N + E) (S1)

Since the reactions of the colored reference electrophiles with nucleophiles gave rise to colorless products,
the decay of the absorptions of the electrophiles was followed by UV-Vis spectroscopy.’™”!

Because of the fast reactions of most benzhydrylium ions with methanol, it was necessary to prepare stock
solutions of benzhydrylium salts in acetonitrile. Therefore, the reactions were followed in methanol with a
content of 9 % (v/v) of acetonitrile. Such solutions were obtained by mixing 10 parts of a solution of
nucleophiles in methanol with 1 part of a solution of a benzhydrylium tetrafluoroborate in acetonitrile in a
stopped-flow instrument. Hi-Tech SF-61DX2 stopped-flow spectrophotometer systems (controlled by Hi-
Tech KinetAsyst2 software) were used for the investigation of the reactions. The temperature of the solutions
during all kinetic studies was kept constant (20.0 £ 0.1°C) by using a circulating bath thermostat.

The concentrations of the nucleophiles (Nu) were at least ten times as high as those of the electrophiles,
resulting in first-order kinetics with an exponential decay of the electrophile concentrations. The first-order
rate constants ko (s ') were obtained by least-squares fitting of the absorbance A of the electrophiles to the
single-exponential A; = A,exp(—kqpst) + C. Because of kqps = ko[Nu], second-order rate constants k, (M’1 s’l)
were derived from the slopes of the linear plots of ke (s ') vs. [Nul.

The linear plots of log &, vs. the electrophilicity parameters £ (Table S1) of the benzhydrylium ions yield the

nucleophilicity parameters N and s of the nucleophiles in methanol according to eq. S1.
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Table S1. Benzhydrylium ions (Ar,CH") used as reference electrophiles in this work.

Benzhydrylium Ion (Ar,CH+) E™ AP/ nm

H

" +
(pyr),CH ~7.69 615

H

(thq),CH" O * O -8.22 618
N

N .
Me Me
H
(ind),CH" O * O -8.76 615
N N
Me Me
H
(jul),CH . O O . -9.45 632
H
+
(1il),CH . O O . ~10.04 629

[a] From reference [S1]; [b] Wavelenghts at which the reactions were followed.

For the reasons discussed above, the kinetic data reported in this part have not been determined in pure
methanol, but in 91/9 (v/v) methanol/acetonitrile mixtures. However, this content of acetonitrile has been
proven to have only little influence on the rate constants of the reactions of nucleophiles with benzhydrylium
ions.'®" Therefore, one can consider the rate constants obtained in 91/9 (v/v) methanol/acetonitrile mixtures

to closely resemble those for reactions in pure methanol.
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2.1.

Trimethyl phosphite

Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

AnLCH'  [AnCH'],/M  [Nulo/M g/ s kops vs. [Nu] correlation k I Ms!
(thg,CH"  1.01x10°  1.54x10" 6.97 x 10" . y =3.9188x +0.0775 3.92
2 R2=0.9995
1.01x10°  3.08x 10" 1.26 = )
1.01 x10°  4.62x10" 1.89 |
1.01 x10°  6.17x 10" 2.50
0
0.2 0.4 0.6 0.8
[Nu] (M)
(ind),CH™ 1.02x10°  1.54x10" 230x 10" T L[ y=14d64x +0.0101 1.45
%08 R2=0.9975
1.02x10°  3.08x10" 450x 10" < ok
L02x10°  462x 107 7.00x 10° o4
1.02x10°  6.17x 107 8.90x 10! 0.2
0
0.2 0.4 0.6 0.8
[Nu] (M)
(jul),CH" 1.11 x 10” 1.54% 10" 1.10x 10" % 04 [ y=0.5432x +0.0259 543 x 10"
~ R2=0.9996
1L.11x10°  3.08x10" 1.91x10" 2 03
1.11x10°  4.62x 10" 2.80x 10! 0.2
1.11x10°  6.17x10" 3.60x 107! 0.1
0
0.2 0.4 0.6 0.8
[Nu] (M)
(1il),CH™  1.06x10°  1.54x 10" 4.15x102 % 015 1 - 02002x +0.0098 2.00 x 10™
5 1 2 H R2=0.9992
1.06 x 10 3.08 x 10" 6.99 x 10 < 01
1.06 x 10°  4.62x 10" 1.03x 10
0.05
1.06 x10°  6.17x10" 1.33x10"
0
0.2 0.4 0.6 0.8
[Nu] (M)

Reactivity parameters: N = 9.04; sx = 0.69s

Electrophile E khI/M'sT loghk, S
en
o
(thq),CH" -8.22 3.92 0.59 -
(ind),CH" -8.76 1.45 0.16
(jul),CH" -9.45 543 x 10" -0.27
(lil),CH" -10.04  2.00 x 10™ -0.70

0.8

0.4
0.2

-0.2
-0.4
-0.6
-0.8

y = 0.6978x + 6.3094
R* =0.9977

-10.5

-10 -9.5

9

-8.5
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2.2. 2,2,2-Trifluoroethylamine

Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

AnLCH'  [AnCH'],/M  [Nulo/M g/ s kops vs. [Nu] correlation k I Ms!
(thq),CH"  1.02x10°  271x10° 2.86x10" = Ty —66.996x +0.1109 6.70 x 10’
s 3 . =~ 08 | R2=10.9991
1.02 x 107 541 x10° 4.80 x 10° S os |
1.02x10°  8.12x10° 6.60 x 10 04 |
1.02 x 107 1.08x 102 8.30x 10" 02 L
0
0 0.005 0.01 0.015
[Nu] (M)
~ 04
5 3 1 = y =19.946x +0.0752
ind),CH" 1.05 x 10 2.71 x 10 1.30 x 10 2 _ 1.99 x 10"
(ind), So3 | REm0.9986
1.05x10°  5.41x10% 1.80x 10" =
0.2
1.05x10°  8.12x10° 2.40x 10"
0.1 +
1.05x 107 1.08 x 102 2.90 x 107!
0
0 0.005 0.01 0.015
[Nu] (M)
Gu),CH"  1.01x10°  6.68x10° 9.30x 10” 02 . y=49574x +0.0613 4.96
" R2=0.9978
1.01 x 107 1.34x 102 130x 10" -
1.01 x10°  2.00x10% 1.60x 107! o1 |
1.01 x10°  2.40x10% 1.80x 10"
0
0 0.01 0.02 0.03
[Nu] (M)

Reactivity parameters: N =10.20; sy = 0.917

2
Electrophile E ky /M5 log &,
(thq),CH" -8.22 67.0 1.83 o LS
o
(ind),CH"  -8.76 19.9 130
. 1
(jul),CH" -9.45 4.96 0.70
0.5
0

I y =0.9174x+9.3559
I R’ = 09991
-10 95 -9 -85 -8
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2.3. Imidazole

Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

AnLCH'  [AnCH'],/M  [Nulo/M g/ s kops vs. [Nu] correlation k I Ms!
(thq),CH"  1.02x10°  6.80x 107 2.70 ~ 12 1y -34.044x +0.3295 3.49 x 10"
102x10°  1.36x 107 5.10 % . Rl
)
1.02x10°  2.04x10" 743
4
1.02x10°  272x10" 9.85
0
0 0.1 0.2 0.3
[Nu] (M)
(ind),CH" 1.06x10°  6.80x 10> 1.03 ~ 4 YTI3139x+0.136 1.31 x 10"
Tr/) R = 1
1.06x10°  136x 10" 1.92 FE
~=2
1.06 x 10°  2.04x 10" 2.82 2
1.06 x 105 2.72x 107 3.71 !
0
0 0.1 0.2 0.3
[Nu] (M)
(Gul),CH"  1.04x10°  6.80x 10 3.55x 10" ~ 15 24581 +0.0449 4.58
z 2=
104x10°  136x107 670x107 5 | | el
~=
1.04 x 10°  2.04x 10" 9.80x 10"
0.5 +
1.04x10°  272x10" 1.29
0
0 0.1 0.2 0.3
[Nu] (M)
(i),CH™  1.03x10°  6.80x10% 1.53x 10" ~0.6 | y=18452x+0.0281 1.85
©n 2 —
L03x10°  136x107 280x107 T k=t
Zo.
1.03x10°  2.04x 10" 4.04x10"
0.2
1.03x10°  2.72x10" 530x 10"
0
0 0.1 0.2 0.3
[Nu] (M)
Reactivity parameters: N =10.41; sy = 0.696
Electrophile E k/M'sT  log ks 2 27 = 0.6965%+7.248
< . )
(thq),CH'  -8.22 34.9 1.54 2 st R’ =0.9985
mda), -0. . .
(ind),CH" 8.76 13.1 1.12
(jul),CH" -9.45 4.58 0.66 Lr
(lil),CH" -10.04 1.85 0.27 os
0
-10.5 -10 -9.5 -9 -8.5 -8
E

-7.5
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2.4. Hydroxylamine

Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

- -
AI‘ZCH+ [AI‘Q/E/IH ]0 [HzN(?ﬁHCl]o [M/CI\SI) ]0 [HQI/\Il\S[)H]o 5(():51 kobs vs. [Nu][a] correlation /N]I(_Zl S-l
(thq),CH' 1.01 x 10° 5.42x10° 535x10° 535x 107 2.40 T8 [ y-448.00x +0.0055 4.48 x 10*
2 RZ=1
1.01 x 10°  1.08 x 102 1.07 x 102 1.07 x 10 4.80 6t
1.01 x10° 1.62x 102 1.61 x102 1.61 x 102 7.20 4L
2 L
0
0 0.005 0.01 0.015 0.02
[Nu] (M)
(ind),CH' 9.86 x 10° 542 x 107 535x10° 535x10° 1.30 R y =217.74x +0.1227 2.18 x 10*
2 R?=0.9997
9.86x10° 1.08x102 1.07x10? 1.07 x 102 2.43 <30
9.86x 10° 1.62x 102 1.61x 102 1.61 x 107 3.63 27
1 L
0
0 0.005 0.01 0.([)1115] (1\/?)'02
u
Gu),CH™ 1.02x 10° 5.42x 107 5.35x 107 535 x 10° 3.99 x 107 % 12 T y=63.664x + 0.0651 6.37 x 10"
5 2 2 B - R2=0.9987
1.02x10°  1.08 x 102 1.07 x 102 1.07x 102 7.61 x 107" <o
1.02x10° 1.62x102 1.61x10% 1.61 x 107 1.08 0
0
0 0.005 0.01 0.015 0.02
[Nu] (M)
(li),CH' 1.05x 10° 7.15x 10°  7.14x 107 7.14x 107 236 x 10" %08 [ y=29.726x +0.0244 2.97 x 10
z RZ=1
1.05x10° 1.43x10% 1.43x 102 1.43x10% 450 x 10" <06 |
1.05x10° 2.15x10% 2.14x 102 2.14x10% 6.60 x 10" 04
02
0
0 0.01 0.02 0.03
[Nu] (M)

[a] Nu = H,NOH, hydroxylamine was freshly generated from hydroxylamine hydrochloride by neutralization with

methoxide.

Reactivity parameters: N =12.23; sy = 0.663

Electrophile E b/ Mg log k»
(thq),CH" -8.22 448 x 10> 2.65
(ind),CH" -8.76 2.18x 10> 234
(jul),CH" -9.45 637x100  1.80

1.6

1.2

y = 0.6632x +8.1132
R® =0.9959

-10.5

-10 -9.5 9 -8.5
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2.5. Ethanolamine

Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

AnLCH'  [AnCH'],/M  [Nulo/M g/ s kops vs. [Nu] correlation k I Ms!
+ 6 3 12 - y=1819.8x +0.3331 3
(thq),CH"  9.91 x 10 1.43x 10 3.00 = 0097 1.82 x 10
9.91x10°  2.86x10° 5.57 E8
)
9.91x10°  430x10° 7.92 al
991x10°  573x10° 1.09x 10
0
0 0.002 0.004 0.006 0.008
[Nu] (M)
- + o L11x10°  143x10° 115 3 [ y=677.06x +0.1611 2
(ind),CH o R = 0.997 6.77 x 10
1.11x10°  2.86x10° 2.12 23|
e
1.11x10°  430x10° 2.97 2t
1L11x10°  573x10° 4.10 br
0
0 0.002 0.004 0.006 0.008
[Nu] (M)
Gul),CH"  1.05x10°  1.43x10° 5.09x10"  ~ 2 [y=305.11x+0.0508 3.05 x 10?
\J R2=0.9981
1.05x10°  286x10° 9.03x10" 15
~=
1.05x10°  430x10° 1.34 1
1.05x10°  573x10° 1.82 0:5
0
0 0.002 0.004 0.006 0.008
[Nu] (M)
(li),CH™  9.77x10°  3.58x10° 441x10" = 2 [ y=1114x+0.021 1.11 x 10?
N R2=0.9951 [}
9.77x10°  7.16x10° 8.10x 10" glsr
~e
9.77x10°  1.07x102 1.17 Lr
9.77x10° 143 %102 1.65 05 ¢
0
0 0.005 0.01 0.015 0.02
[Nu] (M)
Reactivity parameters: N = 13.23; sy = 0.646
35 ~
Electrophile E ky /M s log &, . y= 0'3457X+ 8.5425
< R*=0.9927
(thq),CH' -8.22 1.82x10°  3.26 g 37
(ind),CH" -8.76 6.77 x 10> 2.83 a5 |
(jul),CH" -9.45 3.05x 10> 2.48
(lil),CH" 1004 11100 2.05 2 -
15
-10.5 -10 95 9 -85 -8
E

-1.5
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2.6.

n-Propylamine

Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

AnLCH'  [AnCH'],/M  [Nulo/M g/ s kops vs. [Nu] correlation k I Ms!
(thq),CH"  1.15x10°  552x10* 2.06 R y =2889.3x +0.3894 2.89 x 10°
£ R2=0.9983
LI5x10°  1.10x10° 3.46 ~< 6
1.15%x10°  1.66x10° 520 4+
1.15x10°  221x10° 6.80 2 ¢
0
0 0.001 0.002 0.003
[Nu] (M)
. N -5 -4 -1 7,25 £ y=970.38x +0.1452
(ind),CH 1.03 x 10 5.52x 10 6.60 x 10 \; 2 R? = 0.9965 9.70 x 10>
1.03x10°  1.10x 107 1.22 < o
1.03x10°  1.66x10° 1.81 (s
1.03x10°  221x10° 225 05 ¢
0
0 0.001 0.002 0.003
[Nu] (M)
Gu),CH"  1.00x10°  552x10% 280x10" 35 1 [y=401.17x+0.0656 4.01 x 10?
= R2=0.9993
1.00x10°  1.10x10° 520x10" 208
0.6 -
1.00x 10°  1.66x 107 7.30x 10" 04 |
1.00x 10° 221 x10° 9.49x 10" 02 |
0
0 0.001 0.002 0.003
[Nu] (M)
(li),CH*  1.01x10°  552x10* 1.14x10" 5 0.5 r y=172.23x+0.0231 1.72 x 10?
» R? =0.9987
101x10°  1.10x10° 219x100 =2 %4
0.3 r
1.01x10°  1.66x10° 3.10x 10" oz |
1.01 x10°  221x10% 4.01 x 10" 01 -
0
0 0.001 0.002 0.003
[Nu] (M)
Reactivity parameters: N = 13.41; sy = 0.657
) T 3.5 y = 0.6573x+ 8.8146 =
Electrophile E ky/ M''s log &, . R? = 0.9907
_
(thq),CH" -8.22 289%x10°  3.46 @y
(ind),CH" -8.76 9.70 x 10> 2.99
(jul),CH" -9.45 401 x10>°  2.60 s L
2
-10.5 -10 9.5 -9 -85
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2.7. Benzylamine
Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

AnLCH'  [AnCH'],/M  [Nulo/M g/ s kops vs. [Nu] correlation k I Ms!

W

y = 1974.3x +0.309 1.97 x 10°
R? = 0.9994

(thq),CH"  9.01x10°  458x10* 120
9.01x10°  9.16x 10" 2.12
9.01x10°  137x10° 3.06
9.01x10°  1.83x10° 3.90 Lt

kobs (S-l)

N W s
T T T

0  0.0005 0.001 0.0015 0.002
[Nu] (M)
1.6 [ y=767.94x +0.0682

(ind),CH® ~ 9-81x10°  458x 10" 4.16x10" R = 0.9999 768 x 10

kobs (s-l)

e o =
£ o] \S]
T T T

981x10°  9.16x10* 7.74x 10"
9.81 x 10° 137x10° 1.13
9.81 x 10°° 1.83x 10° 147

0
0 0.0005 0.001 0.0015 0.002
[Nu] (M)
208 ¢ -
Gul),CH*  1.02x10°  4.58x10* 2.00x 10" L y 3]2{29.:’3'?))(9;707.0546 3.30% 107
102x10°  9.16x10% 360x10" <
102x10°  137x10° 5.19x 10" 04 1
102x10°  1.83x10° 6.50 x 10°" 0.2
0
0 0.0005 0.001 0.0015 0.002
[Nu] (M)
(1li),CH" 978 x10°  1.15x10° 1.80x 107 7 08 [ y=13639x+0.0199 1.36 x 10?
B R2=0.9989
978 x10°  229x10% 3.30x 10" <06
9.78 x 10°  3.44x10° 4.80x 10 0.4 ¢
978 x 10° 458 x 107 6.51 x 10! 02 |
0
0 0.002 0.004 0.006
[Nu] (M)
Reactivity parameters: N = 13.46; sy = 0.624
- 357 y = 0.6241x + 8.3986
Electrophile E ky/ M''s” log &, R = 0.9957 -
thqpCH'  -8.22 197x10° 330 <o |
a0 3
]
(ind),CH" -8.76 768 x10°  2.89 -
GuDCH™ 945 330x10° 252 2s |
2
-10.5 -10 9.5 -9 -8.5 -8
E
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2.8. Hydrazine

Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

— -
Ar,CH" [Ar?(li/? Lo [HZNN/H&z HCll, [l\/I/el\C/)[ lo [Hzljll\j[Hz]" ]j"t:_] kovs vs. [Nu]* correlation /Nllc'zls'l
(thq),CH' 7.06 x 10°  6.94 x 10" 1.38 x 10° 6.92 x 10* 4.03 w0 5.24 x 10°
2 =15244. . 1
706 x10° 1.39x10° 2.77x 107 1.38x 10° 7.95 RIREH A
7.06 x10° 2.09x10° 4.15x 107 2.08x 10 1.14 x 10" 10
7.06 x 10°% 2.78 x 107 5.54x 107 2.77 x 10° 1.50 x 10’ St
0
0 0.001 0.002 Nuj ((%\./}))03
u
=6
(ind),CH" 1.21 x 10°  6.94x 10 1.38x10° 6.92x 10* 1.35 z y=1§226_-§)><9;909-0797 1.83 x 10°
121x10° 139%x10° 277x10° 138x10° 2.62 =< 4 | '
3 L
121 x10° 2.09x 107 4.15x 107 2.08 x 10~ 3.85 .l
121 x10° 2.78x10° 5.54x 107 2.77x 102 5.15 1+
0
0 0.001 0.002 0.003
[Nu] (M)
(Gub),CH" 1.12x 10° 589 x 10° 1.17x 10* 5.85x10° 4.95x10° 02 [ y—666.71x +0.0106 6.67 x 10°
) R2=0.9898
1.12x10° 1.18x10* 234x10* 1.17x 10™ 8.52x10% .
e
1.12x10° 1.77x10* 3.51x10* 1.76 x 10* 1.35x 10" 0.1 ¢
1.12x10° 236x10* 4.68x10* 234 x10* 1.63 x 10"
0
0 0.0001 0.0002 0.0003
[Nu] (M)
. + -5 -5 -4 -5 2 0.06 2
(1il),CH® 1.02x 107 5.89x10° 1.17x 10* 5.85x 107 1.30 x 10 2 § = 264.81x - 0.0033 2.65% 10
1.02x10° 1.18x10* 234x10* 1.17x 10* 2.60 x 107 E R?=0.9916 »
102x10° 1.77x10% 351x10% 176 x 10 440 x 102 % |
0

0 5E-05 0.0001 0.0002 0.0002
[Nu] (M)

[a] Nu = H,NNH,, hydrazine was freshly generated from hydrazine dihydrochloride by neutralization with methoxide.

Reactivity parameters: N = 13.47; sy = 0.702

4 —

Electrophile E ky /M s log &, y= 0'72021X+ 94385
35 - R =0.9964
(thq),CH"  -8.22 524x10° 372 ¢
en

(ind),CH"  -8.76 183x10° 326 2 3|
(jul),CH" -9.45 6.67x10°  2.82 )
(li),CH  -10.04 265%10° 242 '

2

-10.5 -10 9.5 -9 -8.5 -8 -7.5

E
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2.9. Diethanolamine

Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

AnLCH'  [AnCH'],/M  [Nulo/M g/ s kops vs. [Nu] correlation k I Ms!
(thgCH™  1.01x10°  1.02x10° 7.44 @ 257 Y=511{j7-f)><9;929~1476 5.15 x 10°
£ 20 =u.
1.01 x10°  2.05x10° 1.26x 10" = s
1.01x10°  3.07x10° 1.80x 10 10 L
1.01 x10°  4.10x10° 2.32x 10" 5+
0
0 0.002 0.004 0.006
[Nu] (M)
(indjyCH®  105x10°  1.02x10° 256 2107y =1904.2x +0.6099 1.90 x 10°
S8 + RZ=1
1.05x10°  2.05x10°  4.50 Sl
1.05x10°  3.07x10° 6.48 4 ¢
1.05x10°  4.10x10° 8.40 27
0
0 0.002 0.004 0.006
[Nu] (M)
—~ 16 _
Gu),CH*  1.12x10°  3.07x10° 5.29 % y—égjﬁf)"g;;;”“ 6.96 x 10
212 -
1.12x10°  4.10x10° 6.09 <
8 L
1.12x10°  1.02x10% 1.01 x 10"
4 |
1.12x10°  1.28x10% 1.22x 10"
0
0 0.005 0.01 0.015
R [Nu] (M)
. ) P A L8 y =303.19x +0.3073 s
(1il),CH 1.03 x 10 512x10° 1.89 P R? — 0.9983 3.03x 10
1.03x10°  1.02x10% 3.32 )
1.03x10°  1.54x10% 5.07 ,
1.03x10°  2.05x10% 6.48 .
0 0.01 0.02 0.03
[Nu] (M)
Reactivity parameters: N =13.71; sx = 0.670
4 -
Electrophile E ky /M s log &, g y =0.6698x + 9.1858
& R® =0.9964
(thq),CH' 822 515x10° 371 >0
(ind),CH"  -8.76 1.90x 10°  3.28 3L
(jul),CH" -9.45 6.96 x 10°  2.84
(lil),CH" -10.04 3.03x 10> 248 25 f
2
-10.5 -10 9.5 -9 -8.5 -8 -7.5
E
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2.10. Morpholine
Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

ArLCH" [AnCH'],/M  [Nulo/M g/ s kops vs. [Nu] correlation k I Ms!
(yrCH'  1.01x10°  246x 10* 237x 10" % 100 [ y= 966}5243'1 0.0741 9.67 x 10*
2 80 B
1.01x10°  492x10* 4.74 x 10 < 0
1.01x10°  7.38x10* 7.13x 10’ 40 |
1.01 x10°  9.83x10* 9.50 x 10" 20 +
0
0 0.0005 0.001 0.0015
[Nu] (M)
(thguCH®  1.12x10°  233x10* 9.47 R y=40857x - 0.0493 4.09 x 10°
L12x 105 467x10% 190x 10" < 307
1.12x10°  7.00x 10* 2.86 x 10 20 ¢
1.12x10° 933 x 10* 3.80x 10’ 10+
0
0 0.0005 0.001
[Nu] (M)
(ind,CH*  1.15x10°  2.46x10* 4.00 20y 15833 1 00765 1.58 x 10°
L15x10°  492x10% 7.75 < BT
115x10°  738x10* 1.19x 10" 10
1.15x10° 983 x10* 1.56x 10" ST
0
0 0.0005 0.001 0.0015
[Nul (M)
=10 ¢ _
Gul),CH"  1.11x10°  246x 10" 2.00 A 785222;850076 8.08 x 10°
L11x10°  492x10* 393 < ol
.11 x10°  738x10* 5.94 4 L
.11 x10°  983x10* 7.95 2
0
0 0.0005 0.001 0.0015
[Nu] (M)
] ) 5 4 N 3 - y=2657.5x +0.0062 5
(lil),CH 1.04 x 10 246 x 10*  6.60 % 10 2 R— 1 2.66 x 10
1.04x10°  492x10* 131 < |
1.04x10°  738x10* 1.97 l
1.04x10°  983x10* 2.62
0
0 0.0005 0.001 0.0015

[Nu] (M)
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Reactivity parameters: NV = 15.40; sy = 0.643

55 ¢ _
Electrophile E k/M'sT logk, 2 y= 0'62429X+ 9.9036
o 5 R*=0.9913
(pyr).CH'  -7.69 967x10*° 499 =
45 +
(tha,CH™  -822 4095 10' 461
(iIld)z(:HJr -8.76 1.58 x 10* 4.20 4 r n
(jul),CH" -9.45 8.08x10°  3.91 35 |
(li),CH" 1004 266100 3.42 \
-10.5 -10 9.5 9 8.5 -8 15
2.11. Piperidine
Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)
ALCH"  [AnCH']o/M  [Nulo/M g/ s kops vs. [Nu] correlation k I Ms!
2160
(pyr),CH"  1.01x10°  215x10* 2.92x 10 \D y =137902x - 0.1321 1.38 x 10°
£ R2=0.9999
101 x10°  430x 10 5.94 x 10" <120
101 x10°  645x10* 8.92x 10' 80T
101 x10°  8.60x10* 1.18 x 10° 40 1
0
0 0.0005 0.001
[Nu] (M)
% 60 - 3
(thg,CH'  L11x10°  2.15x10* 1.26x 10' = YT 00483 5.92 x 10°*
K _
1.11x10°  429x10* 2.54x 10" 40 ¢
L11x10°  6.44x 10" 3.80x 10 20 |
1.11x10° 858 x10* 5.07x 10"
0
0 0.0005 0.001
[Nu] (M)
W 25 -
) . 5 4 z y =22603x - 0.0089 .
(ind),CH"  1.05x 10 2.15x10*  4.80 2o | R - 0.9999 2.26 x 10
1.05x10°  430x10* 9.78 15 |
1.05x10°  6.45x10* 1.46 x 10" 10 r
1.05x10°  8.60x10* 1.94x 10 ST
0
0 0.0005 [Nul (M) 0.001
@12 [ y=11183x-0.0341
Gu),CH™  1.15x10°  2.15x10% 2.39 £ 8 R =1 1.12 x 10*
1.15x10°  430x10* 4.75
1.15x10°  6.45x10* 7.17 4+
1.15x10°  8.60x10* 9.60 0
0 0.0005 0.001

[Nu] (M)
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Continued

Ar,CH'  [ALCH'],/M  [Nulo/M  kops/ s kops VS. [Nu] correlation k /M s
. + -5 -4 -1 a4 - 3
(lil),CH 1.04 x 10 2.15x10* 8.49x10 ) y = 3843 7x - 0.0008 3.84 x 10
1.04x10°  430x10* 1.60 <3t R®=0.9988
1.04x10°  645x10* 251 2t
1.04x10°  8.60x 10" 3.30 1
0
0 0.0005 0.001
[Nu] (M)
Reactivity parameters: V= 15.63; sy = 0.644
55
. g o y = 0.6442x + 10.07
Electrophile E ky/ M's log k, & 2
o5 R™=0.9929
(pyr),CH"  -7.69 138x10° 514
py
45 +
(thq),CH" -8.22 592x 10" 4.77
q
(ind),CH"  -8.76 226x10* 435 4
jul),CH" -9.45 1.12x 10*  4.05
g 35 |
(1il),CH" -10.04 3.84x10° 358
3
-10.5 -10 9.5 9 8.5 -8
E

2.12. Pyrrolidine
Kinetics of the reactions with benzhydrylium ions (20 °C, in 91/9 (v/v) MeOH/MeCN; stopped-flow)

-1.5

Ar,CH"  [AnCH,/M  [Nulo/M  kgps/ s kops vs. [Nu] correlation k /M5!
(PyhCH'  1.02x10°  256x10% 410x 10" % 200 [ ¥ 7189733 - 0.4574 1.66 x 10°
102x10°  513x10* 870x 10" ~ 150 |
1.02x10°  7.69x 10*  1.25 x 10 100 ¢
1.02 x 107 1.03x 10° 1.70 x 10? 50 ¢
0
0 0.0005 0.001 0.0015
[Nu] (M)
i i 280 - y=72947x - 0.3579
(thq,CcH®  1.01x 10° 252x10% 1.79 x 10 z Y RZ:O),(9998 729 % 10°
S 60 |
1.01 x10°  5.05x10* 3.64 x 10 =
40
1.01x10°  7.57x 10* 5.53 x 10"
20 +
1.01 x 10° 1.01 x 10°  7.30 x 10"
0
0 0.0005 0.001 0.0015

[Nu] (M)
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Continued

Ar,CH"  [AnLCH'],/M  [Nulo/M  keps/ s kops VS. [Nu] correlation k /M s
. + 6 4 30 - y =27746x - 0.0021 4
(ind),CH"  9.92x 10 2.56 x 10*  7.00 2 - 0.0907 2.77 x 10
9.92x10°  5.13x10* 1.45x 10’ £ 90 L
e
9.92x10°  7.69x 10 2.12x 10" 1(5) I
9.92x10°  1.03x10° 2.85x10' 5|
0
0 0.0005 0.001 0.0015
[Nu] (M)
GuD.CH™  1.05x10°  2.56x 10 3.62 S T anax- 00054 1.42 x 10*
105x10°  5.13x10% 727 P
~2
1.05x10°  7.69x 10* 1.10 x 10" 107
1.05x10°  1.03x10° 1.45x 10" T
0
0 0.0005 0.001 0.0015
[Nu] (M)
6 - _
(i,CH"  1.07x10°  256x10% 1.22 o y= ;0_73 ; ;‘3‘059 5.11x10°
1.07x10°  5.13x 10" 2.65 E4r .
1.07x10%  7.69x 10" 4.10 5 |
1.07x10°  1.03x 107 5.10
0
0.0005 0.001 0.0015
[Nu] (M)
Reactivity parameters: NV =15.97; sy = 0.627
Electrophile E ky I M's™ log k, 55 r
o y =0.6272x+10.016
(pyr),CH"  -7.69 1.66 x 10°  5.22 Pl R® =0.9921
(thq),CH" -8.22 729 x 10" 4.86
(ind),CH™  -8.76 277x 10 444 45 -
(jul),CH" -9.45 1.42x10*  4.15 "
4 L
(lil),CH" -10.04 511x10° 371
3.5
-11 -10 -9 -8
E
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3. Rate constants for the reactions of the S-methyldibenzothiophenium ion with

nucleophiles

The reactions of the S-methyldibenzothiophenium ion with nucleophiles were followed by UV-Vis
spectroscopy.[SS]

The rates of most of the reactions were determined by using a J&M TIDAS diode array spectrophotometer
which was controlled by Labcontrol Spectacle software and connected to a Hellma 661.502-QX quartz
Suprasil immersion probe (5 mm light path) via fiber optic cables and standard SMA connectors. The
remaining reactions were followed using Hi-Tech SF-61DX2 stopped-flow spectrophotometer systems
(controlled by Hi-Tech KinetAsyst2 software).

Because of the reaction of the S-methyldibenzothiophenium ion with methanol (used as a solvent), the stock
solutions of S-methyldibenzothiophenium triflinate were prepared in acetonitrile. Thus, the measurements
conducted with the J&M spectrometer were performed in presence of 1 to 2 % (v/v) of acetonitrile (100-200
pL acetonitrile per 25 mL methanol). Experiments with the stopped-flow instrument were performed in
presence of 9 % (v/v) of the co-solvent (10/1 mixing of nucleophile solutions in methanol and electrophile
solutions in acetonitrile). Experiments for the reaction of the methoxide anion with the S-
methyldibenzothiophenium ion showed that a low content of the co-solvent acetonitrile did not influence the
rate constant noticeable. Therefore, we considered the rate constants determined in the presence of a small
amount of acetonitrile also to be representative for the corresponding rate constants in pure methanol.

The temperature of the solutions during all kinetic studies was kept constant (20 £ 0.1°C) by using

circulating bath thermostats.
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3.1. Kinetics of the reactions with different nucleophiles

(20 °C, in methanol, J&M spectrometer, evaluated at 271 nm)

Plots of kqs vs. the concentrations of the nucleophiles were linear with slopes corresponding to the second-

order rate constants k, (M s™).

Nu [S-MDBT]® /M [Nulo/M  kops/s™ kops vS. [Nu] correlation k/ Mg
0.0005 - _
P(OMe); 1.74x10%  920x 107 1.64x10* % y =0.0018x +2E-06 1.80 x 10°
- 0.0004 - R2=0.9998
191 x10%  1.65x10" 2.89x 10" 2 0.0003 -
1.89x10*  2.61x 10" 459 x 10* 0.0002 ¢
0.0001 +
0
0 0.1 0.2 0.3
[Nu] (M)
F;,CCH,NH,  1.65x 10" 1.98x107 235x10* _ 0.0006 y=0.0102x +3E-05 1.02 x 107
= R2=0.9998
4 2 -4 Z
1.88 x 10 3.73x 102 4.10 x 10 £0.0004 |
156 10*  4.94x102 538x10%
0.0002 +
0
0 0.02 0.04 0.06
0.0006 0.0109 4 (gNU] ™
. y=0.0109x +4E-07
Imidazole 1.72x 10 257x102 279x 10* % R =0.9993 1.09 x 1072
170 x 10* 379 102 4.19x 10* 20000
1.73 x 10* 494 x 107 5.38 x 10* 0.0002
0
0 0.02 0.04 0.06
R [Nu] (M)
H,NG,H,OH 4.89x10°  5.64x10° 1.07x 107 o 0004 ry :‘;219:007 X 623E'°5 1.91 x 107!
487x10°  1.12x 107 2.06x 10 & 0003 ¢
485x10°  1.68x10% 3.28 x 10 0.002 -
484%10°  1.96x 1072 3.66x 107 0.001 |-
0
0 0.01 0.02 0.03
[Nu] (M)
n-PtNH, 1.88x 10*  233x10° 554x10* P [ y=02009x + 8E-05 2.01 x 10
n R?=0.9998
1.84x 10" 9.13x 107 1.89 x 107 £0.003 +
~e
1.71 x 10*  1.68 x 107 3.46 x 10~
0.0015 +
0

0  0.005 0.01 0015 0.02
[Nu] (M)
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Continued

Nu [S-MDBT]® /M [Nulo/M  kops/s™ kops vS. [Nu] correlation k/ Mg
CHCHNH,  587x10°  539x107 122x10° 2% [ y=02251x-3E.06 225 x 10"
2 R?=0.9999
583x10°  642x10° 1.44x10°  ~ 0003 ¢
573x10° 7.89x 107 1.76 x 10° 0.002 1
548x10°  151x102 339x 107 0.001 -
0
0 0.005 0.01 0.015 0.02
ols [Nu] (M)
(HOC,H,,NH 5.00x 10°  596x 10° 1.72x 10° 3 y =0.2923x - 4B-05 2.92 x 10"
= R2=10.9999
481x10°  191x10% 553x10° 2 001 f
483x10°  2.88x 107 835x 107 0.005
472 x10°  375%107% 1.09 x 102
0
0 0.01 0.02 0.03 0.04
[Nu] (M)
300002
N3~ 6.25 x 107 1.13x10° 622x10* = y=0£073x99+959E-05 5.08 x 10"
©0.0015 | =0.
6.15x 107 1.78 x 107 9.61 x 10* =
0.001
6.13x10°  2.67x10° 1.41x 107
0.0005
6.05x10°  3.51x10° 1.83x 107
0
0 0.001 0.002 0.003 0.004
[Nu] (M)
£70.0008 - _
Morpholine  5.00x 10°  6.16x 10* 5.02x10* 2 Y Osae e 0000 9.94 x 10" !
4.99x10°  820x 10" 7.05x 10™ ™ 0.0004
0
0 0.0005 0.001
[Nu] (M)
Piperidine 6.92x10°  130x10° 1.69x10° 200084 o 1613x +0.0002 1.16
5 R2=1
6.78 x 10°  3.40x 107 4.10x 107  <0:0063 ¢
6.71 x10° 673 x 10° 7.99 x 107 0.0042 r
0.0021
0
0 0.002 0.004 0.006 0.008
[Nu] (M)
Pyrrolidine  4.86x 10" 1.68x 107 2.08 x 10°  ~ %00 1y 12450x - 2505 1.25
5 -3 -3 =
4.74 x 10 328 x 107 4.07 x 10 200042 |
477%x10° 463 x10° 5.75%x 103
0.0021
0
0 0.002 0.004 0.006
[Nu] (M)
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Continued

Nu [S-MDBT]® /M [Nulo/M  kops/s™ ks vS. [Nu] correlation k/ Mg
_ -5 -4 -3
MeO 5.22 % 10 6.81 x 10* 1.14x 10 bovsz 1.50
-5 -4 3 [c] o y=1 X -
524 % 10 6.81 x 10 1.06 x 10 B R? — 0.9984
526x10°  9.14x10* 1.47x 102 <
0.0021
526x10°  9.16 x 10™ 1.47 x 1071
5.18 x 107 1.12x 107 1.79 x 107
0
-5 3 3c]
5.18 x 10 1.13x10° 1.79x 10 0 0001 0002 0003
3.02x10°  2.16x 107 3.41 x 107 [l (M)
521x10° 2.53x 107 3.83x 103

[a] S-MDBT stands for S-methyldibenzothiophenium ion; [b] The rate constant based on only two experimental points.

[c] In pure methanol.

3.2. Kinetics of the reactions with hydroxylamine and hydrazine

(20 °C, in methanol, J&M spectrometer, evaluated at 271 nm)

Hydroxylamine

s-MDBT],™ [H,NOH.HCI], [MeO ], [H.NOH], ks ) k

Nu | /M] [H, M L1 /El:\/[ Lo [ 2/M ] /Z'l kaps vs. [Nu]™ correlation /M'le'l

H,NOH 6.10x 107 2.72x10% 270 x 107 2.70 x 10% 3.05x 10" (0009 y=0.1068x + 3E-05 1.07 x 10™

6.00 x 10° 444 x10° 442x10° 442 x 107 5.15x 10 = R#=0.9978

5 3 3 3 4 £ 0.0006 |-
580x10°  6.53x10° 6.51x10° 6.51 x 107 7.18 x 10™ =
520x10°  7.68x10°  7.66 x 10° 7.66 x 107 841 x 10"  0.0003 -
0
0 0.005 0.01

[Nu] (M)

[a] S-MDBT stands for S-methyldibenzothiophenium ion; [b] Nu = H,NOH, hydroxylamine was freshly generated from

hydroxylamine hydrochloride by neutralization with methoxide.
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Hydrazine

[S-MDBTL®™ [H,NNH,.2HCI, [MeO], [HoNNH]o Kobs ] ) ks
Nu M M M M /! kobs VS. [Nu]*™ correlation /Mg
H,NNH, 6.12x10° 171 x 10® 338 x 107 1.69 x 10® 597 x 10*  0.0015 [y =0.324x + 7E-05 3.24x 10"
s 3 3 3 45 R?=0.9948
6.06x 107 2.54x 107 5.02x10% 251x107 9.10x 10" 2 |
6.00x 10°  334x10° 6.64x10° 332x10° 1.16 x 10° =<
-5 3 3 3 5 0.0005
595x10°  4.12x10° 822x10° 4.11x 107 1.38x 10
0
0 0.002 0.004 0.006

[Nu] (M)

[a] S-MDBT stands for S-methyldibenzothiophenium ion; [b] Nu = H,NNH,, hydrazine was freshly generated from

hydrazine dihydrochloride by neutralization with methoxide.

3.3. Kinetics of the reactions with carbanions

Solutions of the carbanions were generated freshly before each kinetic measurement by mixing the CH acids

with sodium methoxide in methanol.

The equilibrium concentrations of carbanions and methoxide were then calculated by using the pK,y or Kcy
values of the CH acids in methanol. It has been shown previously,’™* that 9 % (v/v) of the cosolvent
acetonitrile do not have a noticeable effect on the pK,y values of the CH acids. Therefore the K¢y values
[Egs. (S2), (S3), and (S4)] which were reported in pure methanol were used to calculate the equilibrium

concentrations of the carbanions and the methoxide ion.

KC
CH + MeO- - 1+ MeOH (52)
Ken = KaH/Ka,MeOH (83)
Ken = ([CT([CH][MeO)) (S4)

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

[CH] = [CH], — [C ] and [MeO ] = [MeO ], — [C] (S5)

With the known initial concentrations of the CH acids and methoxide and equations (S3), (S4) and (S5), it
wass possible to calculate [C"] and [MeO].

Because of superimposed absorbances of S-methyldibenzothiophenium ion and carbanions, the rates of the
reactions were followed at 325 nm, which reflects the rate of the formation of dibenzothiophene. The first-
order rate constants ko (s') were obtained by least-squares fitting of the absorbance A at 325 nm to the
single-exponential 4; = 4y exp(—kopst) + C.

In general, the competing reactions of methoxide and methanol with the S-methyldibenzothiophenium ion
have to be considered [Eq. (S6)].

kovs = ko.c[C] + ko meo[MeO ] + ki meon (S6)
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The rate constant k)0 for the reactions of methoxide with the S-methyldibenzothiophenium ion was
determined in Section 3.1 to be 1.50 M s'. Hence, Equation (S7) was used to subtract the contribution of
the competing methoxide reaction from the observed first-order rate constants kops.

kvy = kobs — ko meo[MeO™] = ky c[CT] + ki meon (S7)

The first order rate constants &y (s ') from Equation (S7) were then 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 S-methyldibenzothiophenium ion, k,c (M ' s™).

This method of evaluating the second-order rate constants is analogous to that previously described in
references [S4c, S5].

The experiments were performed with a stopped-flow instrument by mixing solutions of the carbanions in
methanol with solutions of the S-methyldibenzothiophenium ion in acetonitrile in a 10/1 mixing ratio.
Because of the 10/1 mixing ratio, the effective concentrations of carbanions [C™ ] and methoxide [MeO™ |us
were calculated from the concentrations before mixing the solutions of the nucleophiles with the solutions of
the reference electrophiles by division by 1.1.

In all the experiments, an increase of the absorbance at 325 nm during the first 10 s was observed, which was
independent of the nucleophile concentrations. The same increase was observed when the solution of S-
methyldibenzothiophenium ion in acetonitrile was mixed with pure methanol (without added CH acid or
methoxide). This initial process was followed by a further exponential increase of the absorbance. From this
part of the curve (¢ > 10s), the evaluated k., showed linear dependence on the nucleophile concentrations.
Therefore, only this part (> 10s) was used for the evaluation of the rate constants of the reactions.

Reaction with the malononitrile ion: k;c =11.34 Mgt

(20 °C, in 91/9 (v/v) methanol/acetonitrile, stopped-flow spectrometer, evaluated at 325 nm)

0.08
T y=11.341x - 0.0011
Concentrations'™ (M) Rates ~0.06 R?=0.9993
In syringes In reaction cell » 0 £ 0.04
kobs (S ) kl‘I‘ (S ) 0.02
[CH], [MeO], [C] [MeO] [Clexr [MeOerr '

0

8.15x 107 1.48x10° 1.45x10° 3.03x10° 1.321x10% 2.75x10° 143 x10? 1.43x 107 0 0.002 0.004 0.006

2.04x 10" 3.71x10° 3.68x10° 3.06x 10° 3344 x 10° 279 x 10°  3.62 x 107 3.62 x 107 [Nu] (M)

3.26x 10" 593 x10° 5.90x 107 3.07x10° 5.367x10° 2.80x10° 6.02x 10% 6.01 x 107

[a] Concentration of the S-methyldibenzothiophenium ion in reaction cell = 2.05 x 10° M; [C ] and [MeO ] were

calculated based on K¢y = 6.00 x 10> M™.156
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Reaction with the dimethyl malonate ion: kyc = 14.09 M ' s

(20 °C, in 91/9 (v/v) methanol/acetonitrile, stopped-flow spectrometer, evaluated at 325 nm)

Concentrations™ (M) Rates 0.08 -
_ y =14.086x +0.0001
In syringes In reaction cell B B _\"’; 0.06 - RZ=1
ks (87) kiy (s7) <

[CHl, [MeO], [C] [MeO] [Cler [MeO]esr 0.04 1
871 x 107 337x10° 9.48x10* 242x10° 8.62x10* 220x10° 1.56x 107 1.22 x 107 0.02 1
871 x 107 6.74x10° 1.89x10° 4.84x10° 1.72x10° 4.40x10° 3.10x 107 2.44 x 107 0
871 x 107 1.01x 107 2.84x10° 7.27x10° 258x10° 6.61 x10°  4.65x 10? 3.65 x 107 0 0.002 0.004 0.006
8.71x 107 1.35x 107 3.78x 107 9.69x 10° 3.44x10° 881x10° 6.18x 102 4.85 x 102 [Nu] (M)
871 x 107 1.68x 107 4.73x10° 1.21x10% 430x10° 1.10x10% 7.72x 107 6.06 x 10™

[a] Concentration of the S-methyldibenzothiophenium ion in reaction cell = 2.01 x 10° M; [C ] and [MeO | were

calculated based on K¢y = 4.50 x 10 M}

[87]

3.4. Kinetics of the reactions with propan-1-ol and propan-2-ol

(20 °C, J&M spectrometer, evaluated at 271 nm)

The first-order rate constants & (s™') of the reactions of propan-1-ol and propan-2-ol with the S-

methyldibenzothiophenium ion were calculated as mean values of the ks obtained from several

runs.
Solvent [S-MDBT] /M kgs/s'  ki/s?
propan-1-ol 1.80 x 10™* 8.50 x 10° 8.50 x 10
1.81 x 10 8.50 x 10°
1.78 x 10™* 8.50 x 10°
propan-2-ol 1.80 x 10™* 6.33x10° 6.42 x 107

1.82 x 10 6.46
1.78 x 10™ 6.47

x 107
x 107

[a] S-MDBT stands for S-methyldibenzothiophenium ion
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