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1. General

Materials. Commercially available DMSO (content of H,O < 50 ppm) was used without further
purification. Stock solutions of KOtBu in DMSO were prepared under nitrogen atmosphere.
Phenylacetonitriles are commercially available compounds and have been used without further
purification. Compounds 2a—C were prepared by methylation of the corresponding phenylacetonitriles by

using methyl iodide as described in ref.’

NMR spectroscopy. In the 'H and C NMR spectra chemical shifts are expressed in ppm and refer to
DMSO-ds (o 2.50, &c 39.4) or to CDCl; (6 7.26, &c 77.0) as internal standard. The coupling constants
are in Hz. Abbreviations used are s (singlet), d (doublet), t (triplet), q (quartet), quint (quintet), m
(multiplet).

2. Deter mination of Rate Constants

The general method for the determination of the rate constants is described in the experimental part of the
paper. The temperature of the solutions was kept constant (20 + 0.1 °C) during all kinetic experiments by

using a circulating bath thermostat.

For fast kinetic experiments (1, < 15 s), standard stopped-flow UV-vis-spectrophotometer systems were
used in their double mixing mode. Kinetics of slow reactions (t,, > 15 s) were determined by UV-vis
spectrometry using a diode array spectrophotometer which was connected to an insertion probe via fibre

optic cables.

Rate constants Ky (s_l) were obtained by fitting the single exponential function A; = Ay exp(—Kypst) + C to
the observed time-dependent absorbance of the minor component. Plotting K., against the concentrations
of the nucleophiles resulted in linear correlations whose slopes correspond to the second-order rate
constants k, (L mol' s™). For stopped-flow experiments with 1¢ and 2¢ two stock solutions were used: A
solution of electrophiles 3a—U in DMSO and a solution of the carbanions 1c and 2c in DMSO generated
by deprotonation of the corresponding CH acid with KOtBu, P,-tBu, or P4-tBu or, in case of 2c, by
dissolving the corresponding preformed potassium salt (2c-K). Due to their high reactivities and slow
decomposition in DMSO solution, the carbanions 1a,b and 2a,b were generated by using the double-
mixing mode of conventional stopped-flow instruments. In the first mixing step, solutions of the CH acids
(1a,b)-H or (2a,b)-H were mixed with solutions of the base to generate the corresponding carbanions.
After an age time the thus generated carbanion solutions were mixed with the electrophile solutions in the
second mixer. Conditions different from those mentioned here, will be described explicitly in the

corresponding tables.

S2



3. Nucleophilicities for Different Carbanions and The Acidities of Their
Conjugate CH Acidsin DM SO

Table S1: Nucleophilicities N for Different Types of Carbanions and the Aciditiy Constants pK,
of their Conjugate CH Acids in DMSO.
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4. Product Studies

Products 4 from the reactions of the nucleophiles 1a—c with the electr ophiles 3c—f

General Method. Compounds (la—C)-H were mixed with 1.0-1.9 equivalents of KOtBu or
NaOMe in dry methanol or in methanol/DMSO mixtures. After some minutes the electrophiles
3cf were added. The reaction mixtures were then stirred for 1 h at ambient temperature.
Subsequently aqueous acetic acid solution (1 %) was added. The reaction mixture was then
extracted with CH,Cl,. The combined organic layers were washed with H,O and dried over
Na,SO,4. Evaporation of the solvent under reduced pressure yielded the crude products which
were purified by chromatography (SiO,, thex/EtOAc) and characterized by MS and NMR
spectroscopy. Signal assignments are based on additional DEPT, COSY, gHMBC and gHSQC
experiments. Diastereomeric ratios (dr) were determined on the basis of the integrals in the 'H
NMR spectra. The signals of the °C NMR spectra are given in higher precision because some of

the signals of the corresponding diastereomers have very similar chemical shifts.

3-(3,5-Di-tert-butyl-4-hydr oxyphenyl)-3-(4-methoxyphenyl)-2-(4-(trifluor omethyl)phenyl)-
propionitrile (4ad). From 1a-H (25.0 mg, 135 umol), KOtBu (22.8 mg, 203 umol), and 3d (82.0
mg, 253 pmol) in a 1:2 (v/v) MeOH/DMSO mixture (10.5 mL): 50.0 mg, (98.1 umol, 73 %);
colorless oil (dr 1:1.4). '"H NMR (CDCl;, 300 MHz): 5= 1.31, 1.36 (2s, 18 H, 12-H), 3.78, 3.81
(2s, 3 H, 10-H), 4.19, 4.20 (2d, 33 = 8.9 Hz, 3= 7.3 Hz, 1 H, 5-H), 4.40 (d, 3J = 8.9 Hz, 0.58 H,
13-H), 4.54 (d, °J = 7.3 Hz, 0.42 H, 13-H), 5.09, 5.15 (2s, 1 H, OH), 6.79-6.83 (m, 2 H, 3-H, 8-
H), 6.88-6.91 (m, 2 H, 3-H, 8-H), 7.13-7.26 (m, 4 H, 7-H, 16-H), 7.49-7.52 ppm (m, 2 H, 17-H).
C NMR (CDCls, 75.5 MHz): 5= 30.10, 30.18 (2q, C-12), 34.26, 34.30 (2s, C-11), 43.58, 43.80
(2d, C-13), 55.23 (g, C-10, both diastereomers), 55.76, 56.24 (2d, C-5), 113.97, 114.08 (2d, C-8),
119.46, 119.67 (2s, C-14), 122.00 (s, C-18, signal for the other diastereomer superimposed),
124.67, 125.37 (2d, C-3), 125.44, 125.48 (2d, C-17), 128.69, 128.77, 128.96, 129.38 (4d, C-7, C-
16), 130.23, 130.27 (2q, C-19), 130.28 (s, C-6, signal for the other diastereomer superimposed),
131.73, 132.44 (2s, C-4), 135.71, 135.93 (2s, C-2), 139.29 (s, C-15, signal for the other
diastereomer superimposed), 152.82, 153.16 (2s, C-1), 158.58, 158.88 ppm (2s, C-9). HR-MS
(ESI) [M — H']: caled 508.2458 (C3;H33F3NO; ); found 508.2461. Ry (ihex/EtOAc 4:1) = 0.50.
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3-(3,5-Di-tert-butyl-4-hydr oxyphenyl)-3-(4-(dimethylamino)phenyl)-2-(4-(trifluor omethyl)-
phenyl)propionnitrile (4ae). From 1a-H (30.0 mg, 162 pmol), KOtBu (27.0 mg, 241 pmol), and
3e (82.0 mg, 243 pumol) in a 1:2 (v/v) MeOH/DMSO mixture (10.5 mL): 68.0 mg (130 pumol, 80
%); orange foam (dr 1:1.4). 'H NMR (CDCls, 600 MHz): 5= 1.31, 1.37 (2s, 18 H, 12-H), 2.92,
2.95 (2s, 6 H, 10-H), 4.13-4.16 (m, 1 H, 5-H), 4.39 (d, 3J = 8.8 Hz, 0.58 H, 13-H), 4.54 (d, 3 =
7.3 Hz, 0.42 H, 13-H), 5.06, 5.12 (2s, 1 H, OH), 6.64, 6.71 (2d, 2 x 3J= 8.6 Hz, 2 H, 8-H), 6.82,
6.92 (2s, 2 H, 3-H), 7.12-7.26 (m, 4 H, 7-H, 16-H), 7.49-7.51 ppm (m, 2 H, 17-H). °*C NMR
(CDCls, 151 MHz): 6§ = 30.12, 30.20 (2q, C-12), 34.24, 34.28 (2s, C-11), 40.50 (q, C-10, both
diastereomers), 43.76, 44.04 (2d, C-13), 55.84, 56.30 (2d, C-5), 112.52, 112.60 (2d, C-8), 119.67,
119.91 (2s, C-14), 122.94, 122.95 (2s, C-18), 124.67 (d, C-3), 125.31 (d, C-17, signals for the
other diastereomer superimposed), 125.35 (d, C-3), 127.30, 128.02 (2s, C-6), 128.56, 128.70,
128.79, 128.95 (4d, C-7, C-16), 129.79 (s, C-4), 130.05, 130.10 (2q, C-19), 130.77 (s, C-4),
135.55, 135.77 (2s, C-2), 139.57, 139.59 (2s, C-15), 149.54, 149.80 (2s, C-9), 152.66, 153.00
ppm (2s, C-1). HR-MS (ESI) [M + H']: caled 523.2931 (C3,H3sF3N,O"); found 523.2914. Ry
(ithex/EtOAc 4:1) = 0.38.

3-(3,5-Di-tert-butyl-4-hydr oxyphenyl)-3-(1,2,3,5,6,7-hexahydr opyrido[ 3,2,1-ij ]quinolin-9-

yl)-2-(4-(trifluoromethyl)phenyl)propionitrile (4af). From la-H (30.0 mg, 162 pmol), KOtBu
(27.0 mg, 241 pmol), and 3f (95.0 mg, 244 pmol) in a 1:2 (v/v) MeOH/DMSO mixture (10.5
mL): 66.0 mg (115 umol, 71 %); red foam (dr 1:1.8). "H-NMR (CDCls, 600 MHz): § = 1.30,
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1.37 (2s, 18 H, 12-H), 1.93-2.00 (m, 4 H, 9-H), 2.66-2.78 (m 4 H, 8-H), 3.10-3.14 (m, 4 H, 10-
H), 3.98-4.01 (m, 1 H, 5-H), 4.31 (d, 3J=9.7 Hz, 0.64 H, 13-H), 4.51 (d, °J= 6.6 Hz, 0.35 H, 13-
H), 5.03, 5.12 (2s, 1 H, OH), 6.71, 6.76 (2s, 2 H, 7-H), 6.77, 6.90 (2s, 2 H, 3-H), 7.12, 7.15 (2d, 2
x 3)=8.0 Hz, 2 H, 16-H), 7.48, 7.51 ppm (2d, 2 x 3J;45 = 8.1 Hz, 2 H, 17-H). *C-NMR (CDCl;,
151 MHz): & = 22.04, 22.09 (2t, C-9), 27.68, 27.72 (2t, C-8) 30.08, 30.19 (2q, C-12), 34.20,
34.28 (2s, C-11), 43.96, 44.22 (2d, C-13), 49.91, 49.95 (2t, C-10), 55.11, 55.76 (2d, C-5), 119.73,
120.09 (2s, C-14), 121.50, 121.57 (2s, C-18), 122.94, 122.99 (2s, C-20), 124.69 (d, C-3), 125.18,
125.20 (2d, C-17), 125.52 (d, C-3), 126.35, 126.57 (2s, C-7), 126.67, 127.24 (2s, C-6), 128.66,
128.79 (2d, C-16), 129.58 (s, C-4), 129.96, 129.98 (2q, C-19), 130.71 (s, C-4), 135.40, 135.64
(2s, C-2), 139.78, 139.81 (2s, C-15), 141.92, 142.25 (2s, C-21), 152.57, 152.97 ppm (2s, C-1).
HR-MS (ESI) [M + H']: caled 575.3244 (C3sH4,F3N,0"); found 575.3229. Ry (ihex/EtOAc 4:1) =
0.41.

4-(1-Cyano-2-(3,5-di-tert-butyl-4-hydr oxyphenyl)-2-(4-(dimethylamino)phenyl)ethyl)-
benzonitrile (4be). From 1b-H (25.0 mg, 176 umol), NaOMe (10.0 mg, 185 umol), and 3e (59.0
mg, 175 pmol) in MeOH (10 mL): 65.4 mg (136 umol, 77 %); red foam (dr 1:1.2). "H NMR
(CDCl3, 300 MHz): & = 1.34, 1.39 (2s, 18 H, 12-H), 2.91, 2.94 (2s, 6 H, 10-H), 4.12-4.16 (m,
1 H, 5-H), 4.43 (d, J= 8.4 Hz, 0.57 H, 13-H), 4.51 (d, *J= 7.9 Hz, 0.47 H, 13-H), 5.10, 5.14 (2s,
1 H, OH), 6.60-6.70 (m, 2 H, 8-H.), 6.89, 6.97 (2s, 2 H, 3-H), 7.05-7.20 (m, 4 H, 7-H, 16-H),
7.51-7.55 ppm (m, 2 H, 17-H). >C NMR (CDCls, 75.5 MHz): 6= 30.15, 30.22 (2q, C-12), 34.26,
34.29 (2s, C-11), 40.40, 40.41 (2q, C-10), 44.01, 44.19 (2d, C-13), 55.84, 56.10 (2d, C-5),
111.76, 111.77 (2s, C-18), 112.43, 112.48 (2d, C-8), 118.19, 118.25 (2s, C-19), 119.35, 119.48
(2s, C-14), 124.54, 125.08 (2d, C-3), 126.84, 127.56 (2s, C-6), 128.53, 128.97 (2d, C-7), 129.12,
129.16 (2d, C-16), 129.78, 130.64 (2s, C-4), 132.07, 132.12 (2d, C-17), 135.69, 135.90 (2s, C-2),
140.84, 140.86 (2s, C-15), 149.54, 149.80 (2d, C-9), 152.72, 153.03 ppm (2s, C-1). HR-MS (ESI)
[M + H']: caled 480.3010 (C3,H3sN30™); found 480.2995. R (ihex/EtOAc 4:1) = 0.30.
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4-(1-Cyano-2-(3,5-di-tert-butyl-4-hydr oxyphenyl)-2-(1,2,3,5,6,7-hexahydr opyrido[ 3,2,1-ij ]-
quinolin-9-yl)ethylbenzonitrile (4bf). From 1b-H (25.0 mg, 176 pmol), NaOMe (11.0 mg, 204
umol), and 3f (69.0 mg, 177 umol) in MeOH (10 mL): 47.0 mg (88.4 umol, 50 %); red foam (dr
1:1.4). '"H NMR (CDCls, 600 MHz): 5= 1.32, 1.37 (2s, 18 H, 12-H), 1.91-1.98 (m, 4 H, 9-H),
2.65-2.77 (m, 4 H, 8-H), 3.09-3.13 (m, 4 H, 10-H), 3.96-4.01 (m, 1 H, 5-H), 4.33 (d, *J=9.2 Hz,
0.59 H, 13-H), 4.48 (d, J = 6.9 Hz, 0.42 H, 13-H), 5.05, 5.12 (2s, 1 H, OH), 6.65, 6.71 (2s, 2 H,
7-H), 6.81, 6.93 (25, 2 H, 3-H), 7.13, 7.16 (2d, 2 x 3J= 8.1 Hz, 2 H, 16-H), 7.51, 7.54 ppm (2d, 2
x 3J=8.1 Hz, 2 H, 17-H). >C NMR (CDCl;, 151 MHz): 5= 21.98, 22.03 (2t, C-9), 27.68, 27.72
(2t, C-8), 30.14, 30.23 (2q, C-12), 34.25, 34.30 (2s, C-11), 44.26, 44.41 (2d, C-13), 49.87, 49.91
(2t, C-10), 56.06, 56.57 (2d, C-5), 111.64, 111.68 (2s, C-18), 118.23, 118.30 (2s, C-19), 119.41,
119.67 (2s, C-14), 121.50, 121.54 (2s, C-20), 124.58, 125.30 (2d, C-3), 126.26 (s, C-6), 126.30,
126.57 (2d, C-7), 126.83 (s, C-6), 129.10, 129.20 (2d, C-16), 129.58, 130.59 (2s, C-4), 131.96,
132.04 (2d, C-17), 135.54, 135.77 (2s, C-2), 141.07, 141.10 (2s, C-15), 141.96, 142.30 (2s, C-
21), 152.66, 153.02 ppm (2s, C-1). HR-MS (ESI) [M + H]: calcd 532.3322 (C3sH4N;0"); found
532.3310. Ry (ihex/EtOAc 4:1) = 0.45.

3-(3,5-Di-tert-butyl-4-hydr oxyphenyl)-2-(4-nitr ophenyl)-3-p-tolylpropionitrile (4cc). From
1c-H (50.0 mg, 308 umol), NaOMe (18.3 mg, 339 umol), and 3¢ (95.3 mg, 309 umol) in MeOH
(10 mL): 126 mg (268 umol, 87 %); colorless foam (dr 1:1.2). 'H NMR (CDCl;, 400 MHz): 5=
1.32, 1.38 (2s, 18 H, 12-H), 2.29, 3.34 (2s, 3 H, 10-H), 4.20-4.24 (m, 1 H, 5-H), 4.52 (d, 3J =
8.7 Hz, 0.52 H, 13-H), 4.59 (d, 3J = 8.1 Hz, 0.45 H, 13-H), 5.13, 5.18 (2s, 1 H, OH), 6.86, 6.98
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(2s, 2 H, 3-H), 7.06-7.12 (m, 2 H, 7-H.), 7.14-7.21 (m, 2 H, 8-H.), 7.21-7.27 (m, 2 H, 16-H),
8.09-8.11 ppm (m, 2 H, 17-H.). >C-NMR (CDCls, 101 MHz): §=20.98, 21.07 (2q, C-10), 30.11,
30.19 (2q, C-12), 34.27, 34.32 (2s, C-11), 43.46, 43.56 (2d, C-13), 55.19, 55.53 (2d, C-5),
119.12, 119.20 (2s, C-14), 123.58, 123.65 (2d, C-17), 124.57, 125.11 (2d, C-3), 127.68, 128.10
(2d, C-7), 129.22 (s, C-4), 129.29, 129.30 (2d, C-16), 129.41, 129.46 (2d, C-8), 129.89 (s, C-4),
135.84, 136.04 (2s, C-2), 136.19 (s, C-6), 136.85, 137.04 (2s, C-9), 137.34 (s, C-6), 142.40,
142.44 (2s, C-15), 147.42, 147.44 (2s, C-18), 152.95, 153.25 ppm (2s, C-1). HR-MS (ESI) [M —
H+]: calcd 469.2485 (C30H33N,057); found 469.2490. Re (ihex/EtOAc 4:1) = 0.34.

3-(3,5-Di-tert-butyl-4-hydr oxyphenyl)-3-(4-methoxyphenyl)-2-(4-nitr ophenyl)-pr opionitrile
(4cd). From 1c-H (25.0 mg, 154 pmol), NaOMe (8.3 mg, 154 umol), and 3d (50.0 mg, 154
umol) in MeOH (10 mL): 71.0 mg (146 pmol, 95 %); yellow foam (dr 1:1.2). "H NMR (CDCls,
300 MHz): §=1.32, 1.38 (2s, 18 H, 12-H), 3.76, 3.80 (2s, 3 H, 10-H), 4.19-4.24 (m, 1 H, 5-H),
451 (d,%J=8.4Hz, 0.50 H, 13-H), 4.57 (d, 3= 8.1 Hz, 0.47 H, 13-H), 5.13, 5.17 (2s, 1 H, OH),
6.78-6.81 (m, 1 H, 8-H.), 6.85-6.89 (m, 2.20 H, 8-H, 3-H), 6.97 (s, 1 H, 3-H), 7.10-7.13 (m, 1 H,
7-H), 7.19-7.27 (m, 3 H, 7-H, 16-H) 8.07-8.11 ppm (m, 2 H, 17-H). *C NMR (CDCls, 75.5
MHz): §=30.15, 30.23 (2q, C-12), 34.32, 34.35 (2s, C-11), 43.64, 43.73 (2d, C-13), 55.22, 55.23
(2q, C-10), 55.82, 56.07 (2d, C-5), 114.07, 114.12 (2d, C-8), 119.13, 119.20 (2s, C-14), 123.61,
123.66 (2d, C-17), 124.55, 125.10 (2d, C-3), 128.95, 129.32, 129.43 (3d, C-7, C-16, peak for the
other diastereomer superimposed), 129.35, 130.12 (s, C-4), 131.30, 132.00 (2s, C-6), 135.93,
136.12 (2s, C-2), 142.44, 142.47 (2s, C-15), 147.48, 147.50 (2s, C-18), 152.96, 153.26 (2s, C-1),
158.69, 158.99 ppm (2d, C-9). HR-MS (ESI) [M —H']: calcd 485.2435 (C30H33N,04); found
485.2440. Rr (ihex/EtOAc 4:1) = 0.38.
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Products 4 from the reactions of the nucleophiles 1b,c with the electrophiles 3h—

General. Compounds (1b,c)-H were mixed with KOtBu in dry DMSO. After the addition of the
electrophiles 3h-j the reaction mixture was stirred for 1 h at ambient temperature. After the
consecutive addition of water and concentrated aqueous HCI the products were isolated and
purified as described separately for each reaction. The products were characterized by MS and
NMR spectroscopy. Signal assignments are based on additional DEPT, COSY, gHMBC and
gHSQC experiments. Diastereomeric ratios (dr) were determined on the basis of the integrals in
the "H NMR spectra. The signals of the ?C NMR spectra are given in higher precision because

some of the signals of the corresponding diastereomers have very similar chemical shifts.

4-(1-Cyano-2-(4-(dimethylamino)phenyl)-2-(1,3-dioxo-2,3-dihydr o-1H-inden-2-yl)ethyl)-
benzonitrile (4bi). From 1b-H (100 mg, 703 umol), KOtBu (95.0 mg, 847 umol), and 3i (195
mg, 703 umol) in DMSO (6 mL). After the addition of water and hydrochloric acid, the resulting
suspension was extracted with dichloromethane. The combined organic layers were washed with
H,O and dried over MgSO4. Evaporation of the solvent under reduced pressure yielded the crude
product, which was purified by chromatography (SiO,, CHCI;/MeOH): 206 mg (491 pumol, 70
%); yellow solid (dr 1:1.9). "H NMR (CDCls, 300 MHz): 6= 2.75-2.83 (m, 6.41 H, 11-H, 5-H),
3.87 (dd, 33=12.1 Hz, 3J=3.9 Hz, 1 H, 6-H, both diastereomers), 3.93 (d, 3J=4.0 Hz, 0.35 H, 5-
H), 5.01 (d, 3J=11.8 Hz, 0.35 H, 13-H), 5.17 (d, 3 = 12.1 Hz, 0.65 H, 13-H), 6.26-6.30, 6.49-
6.53 (2m, 2 H, 9-H), 6.71-6.75, 7.08-7.12 (2m, 2 H, 8-H), 7.24-7.27 (m, 0.92 H, 15-H), 7.47-7.50
(m, 0.70 H, 16-H), 7.69-7.87 (m, 6.10 H, 1-H, 1-H’, s 2-H or 2-H’, 15-H, 16-H), 7.96-7.99 ppm
(m, 0.36 H, 2-H or 2-H’). *C NMR (CDCl;, 75.5 MHz): & = 39.98, 40.12 (2q, C-11), 40.20,
40.38 (2d, C-13), 48.69, 49.02 (2d, C-6), 53.65, 56.60 (2d, C-5), 111.96 (d, C-9), 112.10 (s, C-
17), 112.37 (d, C-9), 112.93 (s, C-17), 117.97, 118.17 (2s, C-18), 119.15, 119.61 (s, C-12),
120.99, 122.71 (s, C-7), 122.97, 123.17, 123.34 (3d, C-2 und C-2’, one signal superimposed),
129.16 (d, C-16), 129.27, 129.45 (2d, C-8), 129.79 (d, C-16), 132.38, 133.05 (2d, C-15), 135.69,
135.75, 135.80, 135.85 (4d, C-1 und C-17), 139.84, 140.04 (2s, C-14), 142.34, 142.35, 142.46
(3s, C-3 und C-3’, one signal superimposed), 149.72, 150.15 (2s, C-10), 197.66, 197.90, 199.69,
200.00 ppm (4s, C-4 and C-4"). HR-MS (ESI) [M + H']: caled 420.1707 (C27H,N30,"); found
420.1696. Rs (CHCI3/MeOH 25:1) = 0.81.
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4-(1-Cyano-2-(1,3-dioxo-2,3-dihydro-1H-inden-2-yl)-2-(1,2,3,5,6,7-hexahydr opyrido[ 3,2,1-
ijJquinolin)-9-yl)ethyl)benzonitrile (4bj). From 1b-H (50.1 mg, 352 umol), KOtBu (43.4 mg,
387 pumol), and 3j (117 mg, 355 umol) in DMSO (10 mL). After the addition of water and conc.
hydrochloric acid, the resulting suspension was extracted with ethyl acetate. The combined
organic layers were twashed with H,O and dried over Na,SOy. Evaporation of the solvent under
reduced pressure yielded the crude product. Attempts to purify the product by chromatography
(SiO,, ihex/EtOAc) failed because of partial decomposition. Nevertheless, the characteristic 'H
NMR signals for 1-H and HR-MS gave evidence for the formation of 4bj: red solid (dr 1:1.3).

'H NMR (CDCls, 200 MHz): 6= 4.91 (d, 3J=11.8 Hz, 0.43 H, 1-H), 5.07 ppm (d, 3J=12.1 Hz,
0.58 H, 1-H). HR-MS (ESI) [M + H']: calcd 472.2019 (C3;H26N30,"); found 472.2012.

3-(1,3-Dioxo-2,3-dihydr o-1H-inden-2-yl)-3-(4-methoxyphenyl)-2-(4-nitr ophenyl)pr opio-

nitrile (4ch). From 1c-H (50.0 mg, 308 pumol), KOtBu (41.5 mg, 370 umol), and 3h (81.5 mg,
308 pmol) in DMSO (6 mL). After the addition of water and conc. hydrochloric acid, a green
solid precipitated which was isolated by filtration and washed with H,O. The purified product
precipitated from a chloroform/n-pentane mixture: 93.3 mg (219 umol, 71 %); pale yellow solid
(dr 1:1.9). "H NMR (CDCls, 600 MHz): § = 2.84 (d, 3J = 4.0 Hz, 0.62 H, 5-H), 3.59, 3.69 (2s,
3 H, 11-H), 3.92-3.98 (m, 1.35 H, 6-H, 5-H), 5.09 (d, 3J = 11.8 Hz, 0.35 H, 13-H), 5.25 (d, °J =
12.0 Hz, 0.65 H, 13-H), 6.50-6.52, 6.72-6.74 (2m, 2 H, 9-H), 6.83-6.85, 7.18-7.20 (2m, 2 H, 8-
H), 7.32-7.33 (m, 0.70 H, 15-H.), 7.70-7.88 (m, 4.90 H, 1-H, 1-H’, 2-H oder 2-H’, 15-H), 7.98 (d,
3)=17.5Hz, 0.36 H, 2-H oder 2-H’) 8.05-8.07, 8.28-8.29 (2m, 2 H, 16-H). >C NMR (CDCl;, 151
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MHz): 6= 39.83, 39.89 (2d, C-13), 48.69, 49.03 (2d, C-6), 53.44 (d, C-5), 54.96, 55.09 (2q, C-
11), 56.41 (d, C-5), 114.05, 114.33 (2d, C-9), 118.83, 119.26 (2s, C-12), 123.07, 123.23, 123.30,
123.39 (4d, C-2 und C-2"), 123.92, 124.54 (2d, C-16), 125.89, 127.40 (2s, C-7), 129.37 (d, C-15),
129.75, 129.90 (2d, C-8), 130.07 (d, C-15), 135.89, 135.96, 136.01, 136.07 (4d, C-1 und C-1"),
141.38, 141.51 (2s, C-14), 142.23, 142.24, 142.26, 142.35 (4s, C-3, C-3"), 147.62, 148.18 (2s, C-
17), 159.10, 159.49 (2s, C-10), 197.38, 197.59, 199.39, 199.72 (4s, C-4, C-4"). HR-MS (ESI) [M
- H+]: calced 425.1132 (CysH17N,O5"); found 425.1149.

Products 4 from the reactions of the nucleophiles 1c with the electrophiles 3l

3-(1,3-Dimethyl-2,4,6-trioxohexahydr opyrimidin-5-yl)-3-(4-(dimethylamino)phenyl)-2-(4-

nitrophenyl)propionitrile (4cl). After mixing 1c-H (30.0 mg, 185 pmol) with KOtBu (25.0 mg,
223 umol) in dry DMSO (5 mL) and subsequent addition of the electrophile 3| (64.0 mg, 223
umol), the reaction mixture was stirred for 1.5 h at ambient temperature. Subsequently water and
conc. hydrochloric acid were added. The resulting mixture was extracted with ethylacetate, and
the combined organic layers were washed with H,O and dried over Na,SO4. Evaporation of the
solvent under reduced pressure yielded the crude product, which was purified by chromatography
(Si0;, CHCl3/MeOH). The product was characterized by MS and NMR spectroscopy. Signal
assignments are based on additional DEPT, COSY, gHMBC and gHSQC experiments.
Diastereomeric ratios (dr) were determined on the basis of the integrals in the 'H NMR spectra.
The signals of the °C NMR spectra are given in higher precision because some of the signals of
the corresponding diastereomers have very similar chemical shifts: 71.0 mg (158 pmol, 85 %);
orange solid (dr 1:1). "H NMR (CDCls, 600 MHz,): 5§=2.85, 2.95 (2s, 6 H, 10-H), 3.06, 3.08 (2s,
3 H, 2-H), 3.13 (d, 3J=3.1 Hz 0.52 H, 4-H), 3.14, 3.26 (2s, 3 H, 2-H), 3.96, 3.98 (2t, 3J=3.1 Hz,
1 H, 5-H), 431 (d, J = 3.6 Hz, 0.50 H, 4-H), 4.93 (d, 3J = 12.1 Hz, 0.52 H, 11-H), 5.09 (d, °J =
12.3 Hz, 0.52 H, 11-H), 6.37-6.40, 6.60-6.62 (2m, 2 H, 8-H), 6.64-6.70, 6.95-6.98 (2m, 2 H, 7-

S12



H), 7.33-7.35, 7.92-7.94 (2m, 2 H, 14-H), 8.04-8.06, 8.32-3.35 ppm (2m, 2 H, 15-H). *C NMR
(CDCls, 151 MHz): § = 28.20, 28.35 (2q, C-2), 28.47, 28.53 (2q, C-2), 39.48 (d, C-11), 39.94,
40.11 (2q, C-10), 40.18 (d, C-11), 49.45 (d, C-4), 52.31, 52.39 (2d, C-5), 53.01 (d, C-4), 111.93,
112.29 (2d, C-8), 118.45 (s, C-6), 118.70, 119.34 (2s, C-12), 120.20 (s, C-6), 123.90, 124.62 (2d,
C-15), 128.16, 128.54 (2d, C-7), 129.48, 130.21 (2d, C-14), 141.28, 141.41 (2s, C-13), 147.58,
148.25 (2s, C-16), 150.35, 150.36 (2s, C-9), 150.59, 150.85 (2s, C-1), 166.93, 167.04, 167.19
ppm (3s, C-3, C-3’, signal for the other diastereomer superimposed). HR-MS (ESI) [M + H']:
caled 450.1772 (C23H24N505+); found 450.1758. R (CHCl3/MeOH 10:1): 0.17.
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Products 5 from the reactions of the nucleophile 2c

3-(3,5-Di-tert.butyl-4-hydr oxyphenyl)-2-methyl-2-(4-nitr ophenyl)-3-p-tolylpropionitrile
(5cc). After mixing 2¢-H (63.0 mg, 0.36 mmol) with KOtBu (42.0 mg, 0.37 mmol) in DMSO (5
mL) and subsequent addition of 3c (122 mg, 0.40 mmol), the reaction mixture was stirred for 30
min at ambient temperature. Then the reaction mixture was poured into cold aqueous acetic acid
(1 %) and extracted with CH,Cl,. The combined organic layers were washed with water and
dried (Na,SOy4). Evaporation of the solvent under reduced pressure yielded the crude product,
which was purified by chromatography (Si0,, hexane/EtOAc 15:1, Re=0.5): 75 mg (0.15 mmol,
42 %; colorless solid (dr 1:1.1).

Major diastereomer: 'H NMR (CDCls, 400 MHz): 5= 1.45 (s, 18 H, tbutyl), 1.72 (s, 3 H, CHs),
2.02 (s, 3 H, CH3), 4.04 (s, 1 H, CH), 5.20 (s, 1 H, OH), 6.85 (s, 2 H, CH,,), 6.93 (d, *J=8.0 H, 2
H, CH,,), 7.10 (d, *J=8.0 H, 2 H, CH,,), 7.55 (d, *J=8.8 H, 2 H, CH,,), 8.10 ppm (d, *J = 8.8 H,
2 H, CHy). >C NMR (CDCls, 100 MHz): &= 20.9 (q, CH3), 26.8 (q, CHs), 30.3 (s, C(CHs)s),
34.5 (s, C(CHz3)3), 47.7 (s, CRy), 61.9 (d, CH), 122.5 (s, CN), 123.6 (d, CHy), 125.6 (d, CHay),
127.5 (d, CHa), 128.5 (d, CHyr), 129.1 (d, CHyy), 135.9 (s, CHyy), 136.4 (s), 136.7 (s), 147.0 (s),
147.6 (s), 152.8 ppm (s).

Minor diastereomer: 'H-NMR (CDCls, 400 MHz): 6= 1.26 (s, 18 H, tbutyl), 1.75 (s, 3 H, CHs),
2.36 (s, 3 H, CH3), 3.95 (s, 1 H, CH), 5.04 (s, 1 H, OH), 7.21 (d, >J = 8.0 H, 2 H, CH,,), 7.40 (s, 2
H, CH,,),7.43 (d,?J=8.8 H, 2 H, CH,,), 7.58 (d,*J=8.0 H, 2 H, CH,,), 8.11 ppm (d, *J= 8.8 H,
2 H, CHy). >C NMR (CDCls, 100 MHz): 5= 21.0 (q, CH3), 28.1 (q, CH3), 30.1 (s, C(CHs)s),
34.2 (s, C(CH3)3), 47.9 (s, CR4), 62.6 (d, CH), 122.4 (s, CN), 123.3 (d, CHy), 125.9 (d, CHyy),
127.4 (d, CHa), 128.5 (d, CHyr), 129.6 (d, CHyy), 136.3 (s, CHay), 137.4 (s), 137.4 (s), 147.0 (s),
147.9 (s), 153.3 ppm (s). HR-MS (EI): calcd 484.2798 (C31H37N,03); found 485.2928.

NO,
wol
BOA®
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3-(1,3-Dimethyl-2,4,6-trioxohexahydr opyrimidin-5-yl)-3-(4-methoxyphenyl)-2-methyl-2-(4-
nitrophenyl)propionitrile anion (5ck). In an NMR tube 2c-K (10.0 mg, 46.7 umol) was
dissolved in dg-DMSO (0.7 mL). After the addition of 3k (10.6 mg, 38.6 umol) the products were
analyzed by NMR spectroscopy without further work up: 5ck as a mixture of diastereomers (7:4).
"H NMR (CDCls, 200 MHz), major diastereomer: 6 = 1.63 (s, 3 H, CHj3), 2.87 (s, 6 H, NCH3),
3.72 (s, 3 H, OCH3), 4.59 (s, 1 H, CH), 6.79 (d, *J=8.8 Hz, 2 H, Ar-H), 7.64 (d, *J= 8.8 Hz, 2
H, Ar-H), 7.73 (d, *J= 8.8 Hz, 2 H, Ar-H) 8.09 ppm (d, *J = 8.8 Hz, 2 H, Ar-H).

Minor diastereomer: 6= 1.70 (s, 3 H, CH3), 3.02 (s, br., 3 H, NCH3), 3.08 (s, br., 3 H, NCH3),
3.64 (s, 3 H, OCH3), 4.64 (s, 1 H, CH), 6.60 (d, *J = 8.8 Hz, 2 H, Ar-H), 7.20 (d, *J = 8.8 Hz, 2
H, Ar-H), 7.57 (d, *J= 8.8 Hz, 2 H, Ar-H) 8.17 ppm (d, >J = 8.8 Hz, 2 H, Ar-H).

NO,
ve

0

O N O OMe
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Products 6 from reactions of nucleophiles 1b,c with electr ophile 3m—u

General. Equimolar amounts of NaOMe and CH-acids (1b,c)-H were dissolved in dry MeOH (5
mL). Subsequently electrophiles 3 (1 equiv.) were added. After stirring for 5-10 min at ambient
temperature the resulting precipitates were isolated by filtration, washed with MeOH, and dried
under reduced pressure to yield the products 6. NMR signal assignments were based on

additional DEPT, gHMBC and gHSQC experiments.

4-(1-Cyano-2-(4-nitrophenyl)-vinyl)benzonitrile (6bm). From 1b-H (114 mg, 0.80 mmol) and
3m (234 mg, 0.80 mmol): 91 mg (0.33 mmol, 41 %); colorless solid; mp 212.9-213.7 °C (ref.5:
mp 212 °C). '"H NMR (ds-DMSO, 400 MHz): 5= 7.99-8.05 (m, 4 H, CH,,), 8.17 (d, *J = 8.8 Hz,
2 H, CH,,), 8.39-8.42 ppm (m, 3 H, CH,,; and C=CH). °C NMR (d¢-DMSO, 100 MHz): 5= 112.1
(s), 112.6 (s), 116.5 (s), 118.2 (s), 124.0 (d, CH,y), 126.9 (d, CHy,), 130.4 (d, CH,), 132.1 (d,
CH.y), 133.1 (d, CH,y), 137.4 (s), 139.4 (s), 143.3 (d, C=CH), 148.1 ppm (s). MS (ED) m/z (%) =
276 (16), 275 (100) [M'], 229 (28), 228 (26), 202 (14), 190 (20), 175 (10). HR-MS: calcd
275.0689 (C16HoN30,); found 275.0692.
O CN

S
ON CN

4, 4 -(1-Cyanoethene-1,2-diyl)dibenzonitrile (6bn). From 1b-H (81 mg, 0.57 mmol) and 3n
(170 mg, 0.62 mmol): 109 mg (0.43 mmol, 75 %); colorless solid; mp 303-304 °C (dec.) (ref.>>:
mp 302-303 °C). 'H NMR (ds-DMSO, 400 MHz): 5= 7.98-8.06 (m, 6 H, CH,,), 8.09-8.12 (m, 2
H, CH,), 8.35 ppm (s, 1 H, C=CH). °C NMR (dg-DMSO, 100 MHz): 5= 112.0 (s), 112.8 (s),
116.6 (s), 118.2 (s), 126.8 (d, CHy), 129.8 (d, CHy,), 132.8 (d, CHy), 133.0 (d, CHy), 137.6 (s),
143.8 ppm (d, C=CH). MS (EI) m/z (%) = 256 (33), 255 (100) [M'], 254 (82), 228 (39), 215
(63), 200 (14). HR-MS: calcd 255.0796 (C,7H9N3); found 255.0791.

O N
SN
NC O CN
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4-(2-(3-Chlor o-phenyl)-1-cyanovinyl)benzonitrile (6bo). From 1b-H (146 mg, 1.03 mmol) and
30 (291 mg, 1.03 mmol): 121 mg (0.46 mmol, 45 %); colorless solid; mp 196.9-197.5 °C (Lit.
ref.3%: mp 195-195.5 °C). 'H NMR (de-DMSO, 400 MHz): 5= 7.60-7.62 (m, 2 H, CH,,), 7.95-
8.02 (m, 6 H, CH,,), 8.25 ppm (s, C=CH). °C NMR (d¢-DMSO, 100 MHz): 5= 110.2 (s), 111.5
(s), 116.6 (s), 118.0 (s), 126.4 (d, CHy), 127.5 (d CH,y), 128.8 (d, CHy), 130.6 (d, 2 x CHy),
132.8 (d, CHay), 133.3 (s), 135.0 (s), 137.5 (s), 143.8 ppm (d, C=CH). MS (EI), mVz (%): 266 (24),
264 (73) [M'], 229 (100), 202 (18), 201 (18), 100 (15). HR-MS: calcd 264.0448 (C1sHo>>CIN,);

found 264.0436.
CN
cl N O
(T

4-(1-Cyano-2-phenylvinyl)benzonitrile (6bp). From 1b-H (99 mg, 0.70 mmol) and 3p (172 mg,
0.69 mmol): 61 mg (0.26 mmol, 38 %); colorless solid; mp 146.0-146.5 °C (ref.5: mp 144.5-
145.5 °C). '"H NMR (d¢-DMSO, 400 MHz): & = 7.56-7.58 (m, 3 H, CH,,), 7.96-8.01 (m, 6 H,
CH,), 8.26 ppm (s, 1 H, C=CH). °C NMR (ds-DMSO, 100 MHz): 5= 108.7 (s), 111.4 (s), 117.2
(s), 118.3 (s), 126.5 (d, CHy), 129.0 (d, CHy), 129.4 (d, CHyy), 131.2 (s), 133.0 (d, CHyy), 133.2
(d, CHy,), 138.1 (s), 145.8 ppm (s, C=CH). MS (EI), mvz (%): 231 (15), 230 (100) [M ], 229 (55)
[M-H'], 215 (18), 202 (11), 190 (16).
CN
e

%

4-(1-Cyano-2-p-tolylvinyl)benzonitrile (6bq). From 1b-H (98 mg, 0.69 mmol) and 3q (182 mg,
0.69 mmol): 105 mg (0.43 mmol, 62 %); colorless solid; mp 172.8-173.8 °C. 'H NMR (de-
DMSO, 400 MHz): 6= 2.39 (s, CHs), 7.38 (d, 3J= 8.2 Hz, 2 H, CH,,), 7.89 (d, 3J=8.2 Hz, 2 H,
CH.), 7.93-7.99 (m, 4 H, CH,,), 8.20 ppm (s, C=CH). >C NMR (ds-DMSO, 100 MHz): 5= 21.1
(g, CH3), 107.4 (s), 111.1 (s), 117.4 (s), 118.3 (s), 126.3 (d, 2 x CHy), 129.5 (d, 2 x CHy), 130.5
(s), 132.9 (d, CHy,), 138.3 (s), 141.7 (s), 145.7 ppm (d, C=CH). MS (EI), m/z (%): 245 (15), 244
(100) [M ], 229 (69). HR-MS: caled 244.0995 (C7H,N>), found 244.0999.

-
o
CN
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4-(1-Cyano-2-(4-methoxyphenyl)vinyl)benzonitrile (6br). From 1b-H (72 mg, 0.51 mmol) and
3r (141 mg, 0.51 mmol): 60 mg (0.23 mmol, 45 %); yellow solid; mp 161.8-162.6 C (ref.>*: 161-
162 °C). '"H NMR (ds-DMSO, 400 MHz): § = 3.86 (OCH3), 7.14 (d, 3J = 8.9 Hz, 2 H, CH,),
7.91-8.01 (m, 6 H, CH,), 8.17 ppm (s, C=CH). >C NMR (ds-DMSO, 100 MHz): § = 55.4 (q,
OCHj3), 105.2 (s), 110.6 (s), 114.6 (d, CHy,), 117.7 (s), 118.4 (s), 125.7 (s), 126.1 (d, CH,y), 131.6
(d, CHy), 132.9 (d, CH,y), 138.6 (s), 145.2 (d, C=CH), 161.7 ppm (s). MS (EI), m/z (%): 261
(24), 260 (100) [M'], 215 (12), 190 (41). HR-MS: calcd 260.0945 (C17H,2N,0); found 260.0937.

S
\O O CN

4-(1-Cyano-2-(4-(dimethylamino)phenyl)vinyl)benzonitrile (6bs). From 1b-H (142 mg, 1.00
mmol) and 3s (253 mg, 0.87 mmol): 191 mg (0.70 mmol, 80 %); yellow solid; mp 208.5-209.1
°C (ref.%® 205 °C). '"H NMR (d¢-DMSO, 400 MHz): 5= 3.05 (s, 6 H, N(CH3),), 6.83 (d, 3J=9.2
Hz, 2 H,), 7.84-7.94 (m, 6 H, C-H,,), 8.02 ppm (s, HC=C). >C NMR (de-DMSO, 100 MHz): 5=
40.0 (t, N(CHz),), 100.5 (s), 110.1 (s), 112.1 (d, CH,y), 119.1 (s), 119.2 (s), 120.8 (s), 125.9 (d,
CHa), 132.3 (d, CHy), 133.3 (d, CHy), 140.0 (s), 145.9 (d, CH,, HC=C), 152.7 ppm (s). MS
(ED), mVz (%): 274 (15), 273 (100) [M'], 272 (61), 229 (9). HR-MS: calcd 273.1261 (CsH;sN3);

O CN
SN
\l\lj O CN

4-(1-Cyano-2-(1,2,3,5,6,7-hexahydropyrido[3,2,1-ij]quinolin-9-yl)vinyl)benzonitrile  (6bu).
From 1b-H (123 mg, 0.87 mmol) and 3u (343 mg, 1.00 mmol): 255 mg (0.78 mmol, 90 %);
orange solid; mp 164.0-164.5 °C. "H NMR (de-DMSO, 400 MHz): 6= 1.88 (quint, 31=6.0 Hz, 4
H, NCH,CH.CH,), 2.69 (t, °J = 6.0 Hz, 4 H, NCH,CH,CH,), 3.29 (t, 3J = 6.0 Hz, 4 H,
NCH2CH,CHy), 7.50 (s, 2 H, Caup), 7.79-7.90 ppm (m, 5 H, Cy). BC NMR (d¢-DMSO, 100
MHz): 6 = 20.7 (t, NCH,CH,CH,), 27.1 (t, NCH,CH,CH,), 49.2 (t, NCH,CH,CH,), 98.0 (s),
109.1 (s), 119.1 (s), 120.2. (s), 125.0 (d, CHy), 129.4 (d, CHyy), 132.7 (d, CHyy), 139.8 (s), 145.2
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(d, HC=C), 145.6 ppm (s). MS (EI), m/z (%): 326 (22), 325 (100) [M "], 322 (10). HR-MS: calcd
325.1574 (C22H19N3); found 325.1561.

2,3-Bis-(4-nitrophenyl)acrylonitrile (6cm). From 1c-H (144 mg, 0.89 mmol) and 3m (260 mg,
0.89 mmol): 80 mg (0.27 mmol, 30 %); brown solid; mp 214.2-214.9 °C (ref.5%: 214-215 °C). 'H
NMR (ds-DMSO, 400 MHz): 6 = 8.09 (d, *J = 9.0 Hz, 2 H, CH,,), 8.19 (d, °J = 8.8 Hz, 2 H,
CH.,), 8.38 (d, 3J=9.0 Hz, 2 H, CH,,), 8.41 (d, *J= 8.8 Hz, 2 H, CH,,), 8.46 (s, 1 H, C=CH). *C
NMR (d-DMSO, 100 MHz): 5= 112.2 (s), 116.6 (s), 124.0 (d, 2 x CH,y), 124.3 d, 2 x CHy),
127.4 (d, 2 x CH,y), 130.5 (d, 2 x CH,y), 139.2, 139.3 (2 x s), 144.0 (d, C=CH), 147.8 (s), 148.2
(s). MS (EI), m/z (%): 296 (18), 295 (100) [M'], 203 (26), 190 (25); HR-MS: calcd 295.0588
(C1sHoN304); found 295.0580.
O NO,

("
CN

O,N

4-(2-Cyano-2-(4-nitrophenyl)vinyl)benzonitrile (6cn). From 1c-H (124 mg, 0.76 mmol) and 3n
(204 mg, 0.75 mmol): 120 mg (0.44 mmol, 59 %); green solid; mp 134.0-135.1 °C. "H NMR (ds-
DMSO, 400 MHz): & = 8.04-8.13 (m, 6 H, CH,,), 8.37-8.40 ppm (m, 3 H, CH,,, C=CH). "°C
NMR (d6-DMSO, 100 MHz): 6§=111.6 (s), 112.9 (s), 116.6 (s), 118.2 (s), 124.3 (d, CHa), 127.3
(d, CHar), 129.9 (d, CHyy), 132.8 (d, CHay), 137.5 (s), 139.3 (s), 144.4 (d, C=CH), 147.7 ppm (5s).
MS (EI), mvz (%): 276 (15), 275 (100) [M], 228 (27), 201 (15). HR-MS: calcd 275.0689

(C16H9N302); found 275.0675.
™

O >
N
NC c

3-(4-M ethyoxyphenyl)-2-(4-nitrophenyl)acrylonitrile (6¢cr). From 1c-H (150 mg, 0.93 mmol)
and 3r (257 mg, 0.92 mmol): 116 mg (0.41 mmol, 45 %); yellow solid; mp 160.8-161.4 C (ref.>*:
162-163 °C). 'H NMR (ds-DMSO, 400 MHz): §=3.86 (s, 3 H, OCH3); 7.14 (d, 3J=9.0 Hz, 2 H,
CH.,y), 7.98-8.03 (m, 3 H, CH,y), 8.22 (s, 1 H, HC=C), 8.33 ppm (d, *J = 9.0 Hz, 2 H, CH,,). *C
NMR (dg-DMSO, 100 MHz): 5= 55.5 (q, OCH3), 104.8 (s), 114.6 (d, CH,y), 117.7 (s), 124.2 (d,
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CH.,), 125.7 (s), 126.4 (d, CH,,), 131.8 (d, CH,; ), 140.5 (s), 145.9 (s), 146.9 (d, HC=C), 161.8
ppm (s). MS (EI), mz (%): 281 (17), 280 (100) [M'], 189 (24). HR-MS: calcd 280.0843
(C16H12N,03); found 280.0848.

O NO,

O b
~ CN
0]

3-(4-(Dimethylamino)phenyl)-2-(4-nitrophenyl)acrylonitrile (6¢s). From 1c-H (162 mg, 1.00
mmol) and 3sS (291 mg, 1.00 mmol): 200 mg (0.68 mmol, 68 %); dark red solid; mp 250.7-251.5
°C ( ref.%®: 245-246 °C). '"H NMR (ds-DMSO, 400 MHz): 5= 3.06 (s, 6 H, NMe,), 6.85 (d, °J =
9.0 Hz, 2 H, CHy), 7.94 (d, 3J = 7.2 Hz, 2 H, CH,), 7.96 (d, 3J = 7.2 Hz, 2 H, CH,,), 8.09 (s,
HC=C), 8.30 (d, 3J = 8.9 Hz, 2 H, CH,,) (in agreement with ref. 5). *C NMR (d¢-DMSO, 100
MHz): 5§=39.8 (q, N(CH3),), 99.5 (s), 111.6 (d, CHy,), 118.7 (s), 120.2 (s), 124.2 (d, CHy), 125.6
(d, CHyy), 132.0 (d, CHy,), 141.6 (s), 146.1 (s), 146.1 (d, CH,, HC=C), 152.3 (s). HR-MS (EI):
caled 293.1159 (Cy7H;5N30,); found 293.1157.
O NO,

O X
\'T' CN

3-(1,2,3,5,6,7-Hexahydropyrido[3,2,1-ij]quinolin-9-yl)-2-(4-nitr ophenyl)acrylonitrile  (6cu).
From 1c-H (108 mg, 0.67 mmol) and 3u (228 mg, 0.66 mmol): 108 mg (0.41 mmol, 62 %);
purple solid; mp 235.3 °C (dec).

'H NMR (d6-DMSO, 400 MHz): 5= 1.89 (quint, °J = 6.2 Hz, 4 H, NCH,CH-CH,), 2.70 (t, 3J =
6.2 Hz, 4 H, NCH,CH,CHy), 3.31 (t, 3J = 6.2 Hz, 4 H, NCH,CH,CH,), 7.54 (s, 2 H, CHagup),
7.87-7.92 (m, 3 H, HC=C, 17-H, 21-H), 8.26 (d, °J = 9.1 Hz, 2 H, 18-H, 20-H). *C NMR (ds-
DMSO, 100 MHz): 5§=20.7 (t, NCH,CH,CH,), 27.1 (t, NCH,CH,CH,), 49.2 (t, NCH,CH,CHb,),
97.4 (s), 119.1 (s), 120.3 (d, Cargup), 124.2 (d, CHay), 125.1 (d, CH,y), 129.6 (s), 142.0 (s), 145.6
(s), 145.9 (d, HC=C). HR-MS: calcd 345.1477 (C;1H9N30,); found 345.1472.
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5. Deprotonation experiments

The formation of the carbanions 1la—C and 2a from their conjugate CH acids (1la—c)-H and 2a-H,
respectively, were recorded by using diode array UV-Vis spectrometers. The temperature during
all experiments was kept constant by using a circulating bath (20.0 + 0.02 °C). The CH acids
(1a—c)-H and 2a-H were dissolved in DMSO and subsequently treated with various amounts of
KOtBu or phosphazene base P4-tBu (dissolved in DMSO).

0.6

I |
1IN
.

0.4

=+ 1eqKOtBu

0.3 |

absorbance

0.2 -

01

0 1 2 3 4 5 6
t / min
FigureS1: Deprotonation experiment with p-(trifluoromethyl)-phenyl-acetonitrile 1a-H (n =

1.35 x 10 mol) in DMSO at 20°C (deprotonated with KOtBu, A = 360 nm).

0.75 h
=+ 1eq KOtBu

0.5 -

absorbance

0.25

0 2 4 6 8

t/ min

Figure S2: Deprotonation experiment with p-cyano-phenyl-acetonitrile 1b-H (n = 1.31 x 10
mol) in DMSO at 20°C (deprotonated with KOtBu, A = 390 nm).
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=+ 1eqKOtBu
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O — 1 1 |
0 4 8 12 16

t / min

Figure S3: Deprotonation experiment with p-nitro-phenyl-acetonitrile 1¢c-H n=1.52 x 10" mol)
in DMSO at 20°C (deprotonated with KOtBu, A = 540 nm).

25

AN

15

1.0 -

absorption

= addition of 1 eq. P -tBu- base

0.0 . 1 . 1 . 1 1 . ]
0 1 2 3 4 5

time / min
Figure S4: Deprotonation experiment of phenyl propionitrile 2a-H in DMSO (with
phosphazene base P4-tBu, A = 354 nm, ¢ (2a-H) = 5.3 x 10” mol L™).

The influence of KOtBu on the first order rate constanst K,ps for the reactions of electrophiles 3e
with carbanion 2b and of 3s with 2a was investigated in DMSO at 20 °C. The concentrations for
the electrophiles 3e, 3s, and for the CH acids 2b-H and 2a-H were kept constant throughout the
reactions. The influence of KOtBu was investigated by changing the concentration of base, which

is necessary for the generation of the carbanions 2a and 2b.
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[KOtBu] / [2b-H] = 1.0

[2b-H] = 4.69 x 10~ mol L

0.0000 0.0004 0.0008 0.0012 0.0016

[KOtBu] / mol™t ———=

Figure S5: Plot of the first-order rate constants Kys for the reactions of electrophile 3e (¢p =

Table S2:

2.00 x 10 mol L") with the nucleophile 2b against the concentration of KOtBu
used for the deprotonation of 2b—H (co =4.69 x 10~ mol L™).

First Order Rate Constants for the Reaction of the Electrophile 3s (¢ = 2.00 x 10~
mol L") with Carbanion 2b, Generated from 2b—H (co = 4.69 x 10~ mol L") with
Various Amounts of KOtBu in DMSO at 20 °C.

Entry [KOtBu] / Equivalents Kobs / S
mol L™ [KOtBu]/[2b-H]
1 235x 107 0.50 5.78
2 493 x 10 1.05 11.00
3 7.04x 107 1.50 15.97
4 8.68 x 107 1.85 23.70
5 1.17x 1073 2.50 42.93
6 141 x 107 3.00 58.10
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25 - [KOtBu] / [2a—H] = 1.0

[ ]
° [ ] ()
2.0 [ ]
[ ]
1.5
K CN
\g 1.0
[=]
X
2a
0.5 +
® - -3 A
[2a—H] = 1.03 x 102 mol L
0.0 1 1
0 0.0005 0.001 0.0015 0.002 0.0025 0.003 0.0035

[KOtBu] / mol' ———>

Figure S6: Plot of the first order rate constant Ky for the reactions of electrophile 3s (cy = 3.23

Table S3:

x 107 mol L") with carbanion 2a versus the concentration of KOtBu which has

been used to generate 2a from its corresponding CH acid 2a-H (co = 1.03 x 107
mol L") in DMSO at 20°C.

First Order Rate Constants for the Reaction of the Electrophile 3s (¢ = 3.23 x 10~
mol L") with Carbanion 2a, Generated from 2a-H (co = 1.03 x 10~ mol L") with
Various Amounts of KOtBu in DMSO at 20 °C.

Entry [KOtBu]/ Equivalents Kops / S
molL™  [KOtBu]/[2a-H]
1 739 % 107 0.72 0.32
2 1.08 x 10 1.05 1.90
3 121 %107 1.17 2.02
4 1.48 x 1073 1.43 2.02
5 1.75 x 1073 1.69 2.28
6 2.08 %107 2.02 2.32
7 3.09x 1073 3.00 2.29
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6. KINETICS

Kineticsfor the anion of (p-trifluoromethyl-phenyl)acetonitrile (1a)

Table$4:  Kinetics of the reaction of electrophile 3d with the anion of (p-trifluoromethyl-
phenyl)acetonitrile (1a) in DMSO at 20°C (deprotonated with 1.00 — 1.05 equiv.
KOtBu, stopped-flow UV-Vis spectrometer, 4 =440 nm).

- -1
Nr. [Elo/M [Nulo/M Kb /s 240 [y = 4.04E+05x - 1.99E+00

R? = 9.92E-01

RAK3.10-2 296 %107 350 x 10 1.42 x 10° 160 |

RAK3.10-1 296%10° 40610 160x10° ™ ]

RAK3.10-3 296 X107 454107 1.84 x 10 . | | |
RAK 3.11-1 2.96 x 107 4.95x10% 2.00 x 10> 0 0.0002 0.0004 0.0006
RAK3.11-2 296x10° 5545 10* 219 x 10 [Nul/ mol L

ky=4.04 x 10° L mol ' s

TableS5:  Kinetics of the reaction of electrophile 3e with the anion of (p-trifluoromethyl-
phenyl)acetonitrile (1a) in DMSO at 20°C (deprotonated with 1.00-1.05 equiv.
KOtBu, stopped-flow UV-Vis spectrometer, 4 =486 nm).

100  y=28.24E+04x + 3.38E-01

Nr. [E]lo/ M [NuJo/M  Kobs/s ' 5 | R? = 9.94E-01

RAK 3.dma-1 126x10° 3.11x107% 2.72x 10" Koos/s" 50 |

RAK 3.dma-2 126x10° 4.04x10* 3.50 x 10! 25 |

-5 —4 1 0
RAK 3.dma-3 126x107° 5.02x10% 3.98x10 0 00005 00006 00009 00012
RAK 3.dma-4 126x10° 637x10% 520x 10" [NuT/ mol L

RAK 3.dma-5 126x10° 7.53x10* 6.06 x 10"
RAK 3.dma-6 126x107° 1.01x10° 8.54x 10"

k,=8.24 x 10 L mol ' s

S25



Table S6: Kinetics of the reaction of electrophile 3f with the anion of (p-trifluoromethyl-
phenyl)acetonitrile (1la) in DMSO at 20°C (deprotonated with 1.00-1.05 equiv.

KOtBu, stopped-flow UV-Vis spectrometer, A =521 nm).

Nr. [Elo/ M [NuJo/M  Kops/S

RAK3.9-1 129x10° 3.11x10" 1.73x10'
RAK 3.4-1 127x10° 4.03x10* 2.06 x 10'
RAK 3.4-2 127x107° 538x10* 2.75x 10
RAK 3.4-3 127x10° 6.72x10" 3.68 x 10
RAK 3.4-4 127x10° 822x10*% 4.33x10'
RAK 3.4-5 127x10° 977x10* 531 x10'

k, =5.45 x 10°L mol ' s!

60
45

Kobs / 871 30
15

0

R? = 9.95E-01

y = 5.45E+04x - 7.04E-01

0.0003  0.0006

[NuJ /mol L’

0.0009 0.0012
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Kineticsfor the anion of ( p-cyano-phenyl)acetonitrile (1b)

TableS7: Kinetics of the reaction of electrophile 3e with the anion of (p-cyano-
phenyl)acetonitrile (1b) in DMSO at 20°C (deprotonated with 1.00-1.05 equiv.
KOtBu, stopped-flow UV-Vis spectrometer, 4 =486 nm).

_ 8 r y=1.10E+04x- 6.20E-02
— 1
Nr. [E]o /M [Nu ]() /M kobs /s R2 = 1. 00E+00

RAK 4.3Z-1 127x10° {s9x10* 174
RAK43Z-2 127x107 19gx10* 2.08
RAK43Z-3 127x107 538x10% 249
RAK 4.3Z-4 127x107° 396x 10 429
RAK 43Z-5 1.51x107 s9gx10* 6.50

0 0.0002 0.0004 0.0006 0.0008
[Nu]/mol L

ky=1.10 x 10* L mol ' s

TableS8: Kinetics of the reaction of electrophile 3f with the anion of (p-cyano-
phenyl)acetonitrile (1b) in DMSO at 20°C (deprotonated with 1.00-1.05 equiv.
KOtBu, stopped-flow UV-Vis spectrometer, A =521 nm).

Nr. [Elo/ M [NuTJo/M  Kops/s ' 6
4.5

y = 6.59E+03x - 1.47E-03
R? = 9.99E-01

RAK 4.1-1 1.03x107° 1.13x10* 727 x107"
RAK 42-1 123x10° 133x10* 9.03x 10" 5
RAK 4.1-6 1.03x107° 151 x10* 935x 10" 0
RAK 4.1-2 1.03x10° 1.88x107* 1.24
RAK 4.1-3 1.03x10° 2.64x107* 1.79
RAK4.1-4 1.03x10° 3.39x10°* 221
RAK 422 123x10° 443x10°* 2.90
RAK 42-3 123x107° 540x107* 3.64
RAK 4.2-4 123x10° 7.76x107* 5.07

Kops/s™' 3

0 0.0002 0.0004 0.0006 0.0008
[Nul/mol L

ky=6.59 x 10° L mol ' s
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TableS9: Kinetics of the reaction of electrophile 3i with the anion of (p-cyano-
phenyl)acetonitrile (1b) in DMSO at 20°C (deprotonated with 1.00-1.05 equiv.
KOtBu, stopped-flow UV-Vis spectrometer, A =490 nm).

Nr. [Elo/M [NuJo/M  Kops/s ' 800 | 61E+06x - 1.15E400

RAK 4.10-1 8.09x 10° 8.18x10° 130 x 107 a0 | "' = 1.00E+00

RAK 4.10-4 8.09x10° 1.06x 107 1.69x 102 X&' oo |

RAK 4.10-3 8.09x10° 1.23x107* 1.96 x 10

RAK 4.10-2 8.09x10°° 147x107" 2.38x 10 ° 0 00001 00002 00003
RAK 4.3-1 8.09x10° 238x10* 3.81 x 10 [Nu] /mol L

ky=1.61 x 10° L mol ' s'

Table S10: Kinetics of the reaction of electrophile 3] with the anion of (p-cyano-
phenyl)acetonitrile (1b) at 20°C (deprotonated with 1.00-1.05 equiv. KOtBu,
stopped-flow UV-Vis spectrometer, A =523 nm).

= =
Nr. [Elo/ M [NuTJo/M  Kops /s 040 .y =3.94E+05x - 6.79E-01

RAK 4.5Z-1 8.50x10° 123x10° 4.88x 10’ 160 meaeE

RAK 4.522 821x10° 2.86x107* 1.10x 10> K=/ "

RAK 4.5Z-3 821 x10° 429x107* 1.70 x 10> . | | |
RAK 4.5Z-4 821x10° 484x10* 1.90x 10’ 0 00002 00004 00006

/ -1
k=3.94x 10°Lmol 's ! (T fmelt
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Table S11:

Kinetics of the reaction of electrophile 3j with the anion of (p-cyano-
phenyl)acetonitrile (1b) in DMSO at 20°C in the presence of 18-crown-6
(deprotonated with 1.00-1.12 equiv. KOtBu, stopped-flow UV-Vis spectrometer, A

=523 nm).

[18-crown-6] /

Nr. [E]o/ M [Nu]o/M Kos /S
M

RAK 4.11-1 896x10° 1.16x10"* - 4.63 x 10"

RAK 4.11-2 896x10°% 232x10* 127x10° 923 x10!

RAK 4.11-3 896x10° 4.64x107* - 1.87 x 10?

RAK 4.11-4 896x107° 6.96x10* 254x10°  2.83 x 10

ky=4.09 x 10° L mol 's !

320 'y = 4.09E+05x - 1.86E+00
R? = 1.00E+00

240 |
Kops /81160 |
80 |
0
0 0.0002 0.0004 0.0006 0.0008
INu]/mol L

Table S12: Kinetics of the reaction of electrophile 3m with the anion of (p-cyano-

phenyl)acetonitrile (1b) in DMSO at 20 °C (deprotonated with 2 equiv. KOtBu,
stopped-flow UV-Vis spectrometer, A =394 nm).

y = 16980x - 0.690

Nr. [Nulo/M  [Elo/M Kobs / S ' 50 R? = 0.9991
40

a313-1 4.08x10° 5.00x 10" 7.60 Koy / zg
a313-2  4.08x10° 1.00x10° 1.61x 10! 10

-5 -3 1 0
a313-3  4.08 x 10 1.50 x 10 2.53x 10 00000 00010 0.0020 0,003
a313-4  4.08x10° 2.00x10° 3.36x10' [3m]/ M
a313-5 4.08x10° 250x10° 4.13x 10

ky=1.70 x 10*L mol ' s

S29



Table S13:

Kinetics of the reaction of electrophile 3m with the anion of (p-cyano-

phenyl)acetonitrile (1b) in DMSO at 20 °C (deprotonated with 2 equiv. KOtBu, in the presence

of 18-crown-6, stopped-flow UV-Vis spectrometer, A =398 nm).

[18-crown-6]

Nr. [Nulo/M [E]o/ M Kobs / S
/M

a325-1 4.18x10° 439x10° 721 x10%  1.22x10"

a325-2 4.18x10° 439x10° 1.44%x10°  2.51x 10"

a325-3  4.18x10° 439x107° 2161072 3.79 x 10!

a325-4  4.18x10° 439x107° 288 x10°  4.83x10'

a325-5 4.18x107° 439x107° 3.60x10° 597 x 10"

ky=1.64 x 10°L mol ' s

0 y =16410.3586x + 1.1520

R? = 0.9981
60

Kops / 57140
20
0
0.0000 0.0010 0.0020 0.0030 0.0040

[3m]/M

Table S14: Kinetics of the reaction of electrophile 3m with the anion of (p-cyano-
phenyl)acetonitrile (1b) in DMSO at 20 °C (deprotonated with 2 equiv. KOtBu,

addition 18-crown-6, addition of CH acid, stopped-flow UV-Vis spectrometer, A =

398 nm).
Nr. [Nulo/ M [18-crown-6] /M  [1b-H]/M [E]o/M Kobs / S
a325b-1 4.18x 107 439 %107 125x10°% 721x10° 137 x 10
a325b-2  4.18x 107 439% 107 125%x10*% 1.44x10°  2.50 x 10
a325b-3  4.18 x 107 439 %107 125x10*% 216 x107°  3.59 x 10
a325b-5  4.18x 107 439 %107 125x107%  2.88x107°  4.84x 10

ky=1.60 x 10°L mol ' s
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80 r
70 b y=15952.4338x + 1.9850

60 | R® =0.9992
50 |
kobs/s-140 i
20 +

10

0

0.0000 0.0010  0.0020 0.0030

[Bm]/ M

Table S15: Kinetics of the reaction of electrophile 3m with the anion of (p-cyano-
phenyl)acetonitrile (1b) in DMSO at 25 °C (deprotonated with 2 equiv. KOtBu,

addition of 18-crown-6, stopped-flow UV-Vis spectrometer, 4 =398 nm).

Nr. [Nu]o/M  [18-crown-6]/M [E]lo/ M Kobs / S
a324-5 443 x107° 4.65 %107 711 x10%  1.72x 10"
a324-2 443 x10° 4.65 %107 142 %107 3.03x 10
a324-3 443 x107° 4.65x107° 2.13x10°  4.35x 10!
a324-4 443 x107° 4.65 %107 2.84x10° 5.75x10'
a324-6 443 x 107 4.65%107° 3.56x10°  6.97 x 10"
k,=1.86x 10°L mol ' s

100 y =18606.47x + 3.95
80 R2=1.00
., 60
's™ 40
20
0
0.0000 0.0010 0.0020 0.0030 0.0040

[3m]/M
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Table S16: Kinetics of the reaction of electrophile 3n with the anion of (p-cyano-
phenyl)acetonitrile (1b) in DMSO at 20 °C (deprotonated with 2 equiv. KOtBu,

stopped-flow UV-Vis spectrometer, A =394 nm).

Nr. [Nulo/M  [Elo/M Kobs / S '
a312-5 4.08x10° 935x10" 7.89
a312-1 4.08x10° 140x10° 1.18 x 10
a312-2  4.08x10° 1.87x10° 1.61 x 10
a312-3  4.08x107°  234x10°  2.04 x 10
a312-4  4.08x10° 327x10° 2.85x 10

-1
Kos/S" 100

k,=8.87 x 10°L mol ' s

300 . V=8874.3x-0.482

200

0.0

R?=0.9997

0.000 0.001

0.002 0.003 0.004
[3n]/ M

TableS17: Kinetics of the reaction of electrophile 30 with the anion of (p-cyano-
phenyl)acetonitrile (1b) in DMSO at 20 °C (deprotonated with KOtBu, stopped-

flow UV-Vis spectrometer, A =397 nm).

Nr. Nulo/M  [Elo/M Kobs / S
a309-1 3.10x10°  6.59x 10" 1.84
a309-3  3.10x10° 132x107 3.55
a309-4  3.10x10° 1.98x10° 5.33
a309-4 3.10x10° 2.64x 107 7.24
a309-5 3.10x107° 3.30x107 9.26

k,=2.81x10°L mol 's'

12.00
9.00
K,y /8" 6.00
3.00
0.00

y =2807x - 0.115
R? = 0.999

0.0000 0.0010 0.0020 0.0030 0.0040

[30] M
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Table S18:

Kinetics of the reaction of electrophile 3p with the anion of (p-cyano-

phenyl)acetonitrile (1b) in DMSO at 20 °C (deprotonated with KOtBu, stopped-

flow UV-Vis spectrometer, A =397 nm).

Nr. Nulo/M  [Elo/M Kobs / S

a307b-1 2.12x10° 4.08x10% 1.07x10"
a307b-2  2.12x10° 816x10* 236x 10"
a307b-3  2.12x107° 122x10° 3.42x10"
a307b-4  2.12x10° 1.63x10° 457x10"
a307b-5 2.12x107° 2.04x10° 568 x10"

k,=2.80 x 10°L mol ' s

y =280.336x - 0.001
R2 =0.999

0.0000 0.0005 0.0010 0.0015 0.0020
[3q1/M

Table S19: Kinetics of the reaction of electrophile 3q with the anion of (p-cyano-
phenyl)acetonitrile (1b) in DMSO at 20 °C (deprotonated with KOtBu, stopped-

flow UV-Vis spectrometer, A =394 nm).

Nr. [Nulo/M  [Elo/M Kobs /S

a311-2 827x10° 143x10° 258x10"
a311-1 827x10° 286x10° 4.99x 10"
a3l1-4 827x10° 429x10° 7.12x10"
a311-5 827x10° 572x10° 923x10"

ky=1.54 x 10°L mol ' s

1.0
0.8
0.6
0.4
0.2
0.0

0.000

y =154.39x + 0.0464
R?=0.999

0.002  0.004

(E/M

0.006  0.008
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Table S20: Kinetics of the reaction of electrophile 3r with the anion of (p-cyano-
phenyl)acetonitrile (1b) in DMSO at 20 °C (deprotonated with KOtBu, J&M UV-

Vis spectrometer, A = 394 nm).

Nr. [E]o/M [NuJo/M  Keps/s '

c310-1 433x10° 4.72x10% 526%x10°
c310-2 433x10° 931x10* 883x107°
c310-3  433x10° 140x10° 1.10x 10"
c310-4 433x10° 1.83x10° 1.45x10"

ky=6.50 x 10' L mol ' s

0.15
0.12
0.09
0.06
0.03
0.00

y =64.98x + 0.024
R2=0.989

0.0000

0.0005

0.0010
[3r]/M

0.0015
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Kineticsfor the anion of (p-nitro-phenyl)acetonitrile (1c)

Table S21: Kinetics of the reaction of 3a with the anion of (p-nitro-phenyl)acetonitrile (1C) in
DMSO at 20°C in the presence of 18-crown-6 (deprotonated with 1.00-1.05 equiv.
KOtBu, stopped-flow UV-Vis spectrometer, 4 =400 nm).

Nr. [E]o/ M [Nulo/M [18-crown-6]/M Kps/s

RAK 1.17-1 537x107 5.99x 10" - 7.20 x 10"
RAK 1.17-2 537x10° 7.98x10*  1.12x10°  9.74 x 10
RAK 1.17-3 537x107° 9.98x 107" - 1.24 x 10?

RAK 1.17-4 537x107° 120x107° 1.60 x 1072 1.49 x 10°

ky=1.29 x 10° L mol ' '

160 r y = 1.29E+05x - 4.98E+00
120 | R?= 1.00E+00
Kops /s 80 I
40
0

0 00003 00006 0.0009 0.0012
[Nu] /mol L
Table S22: Kinetics of the reaction of electrophile 3c with the anion of (p-nitro-
phenyl)acetonitrile (1c) in DMSO at 20°C (deprotonated with 1.00-1.05 equiv.
KOtBu, stopped-flow UV-Vis spectrometer, 4 = 380 nm).

Nr. [E]o/ M [Nulo/M  Kobs/s ' Tr y=4.192E+02x+ 7.98E-03

RAK 1.8-1 6.03x10° 599x10°* 2.63x10" k/so(:z e

RAK 1.8-2 6.03x10° 7.50x 10 3.05x 10" 025 |

RAK 1.8-3 6.03x 107 9.00x10™* 3.95x 10" 0 . . . .

RAK 1.8-4 6.03x10° 1.01x10° 4.38x 10" 0 00005 0001 00015 0002
[Nu] /mol L

RAK 1.8-5 6.03x107° 1.87x10° 7.90x 10"

ky=4.19 x 10’ L mol ' s
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Table S23: Kinetics of the reaction of electrophile 3¢ with the anion of (p-nitro-phenyl)-
acetonitrile (1¢) in DMSO at 20°C in the presence of 18-crown-6 (deprotonated with
1.00-1.05 equiv. KOtBu, stopped-flow UV-Vis spectrometer, A =400 nm).

Nr. [E]o/ M [Nulo/M  [18-crown-6]/M Kps/s

RAK 1.13-1 3.08x10° 5.13x10°  7.69x10°  227x10"
RAK 1.13-2 3.08x10° 7.06x10*  1.68x10°  325x10"
RAK 1.13-3 3.08x107° 898x10*  1.88x10°  4.10x 10"
RAK 1.13-4 3.08x10° 1.09x107°  218x10°  489x 10"
RAK 1.13-5 3.08x107 1.60x107°  380x10°  7.14x10"

ky=4.43 x 10’ L mol ' s

08  y=443E+02x+ 6.74E-03
06 | R?= 9.99E-01
Kobs /8104
0.2
0

0 0.0005 0.001 0.0015  0.002
[Nu]/ molL”

Table S24: Kinetics of the reaction of electrophile 3d with the anion of (p-nitro-
phenyl)acetonitrile (1c) in DMSO at 20°C (deprotonated with 1.00-1.05 equiv.
KOtBu, stopped-flow UV-Vis spectrometer, A =400 nm).

Nr. [Elo/M  [Nulo/M  Kops/s" 05
y = 3.43E+02x + 5.88E-02

R? = 9.97E-01

RAK 1.7-1 5.03x10° 545x10° 2.51x10" 045 |

RAK 1.7-2 5.03x107° 6.82x10* 2.88x 10" Kobs /s 0.3 |

RAK 1.7-3 5.03x10° 8.18x 10 3.35x 10" L | | |
RAK 1.7-4 5.03x10° 9.54x 10" 3.87x10" i 0  0.0003 00006 0.0009 0.0012
RAK 1.7-5 5.03x10° 1.09x 10> 435x10" [N/ mol L™

k,=3.43 x10°Lmol 's'
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Table S25: Kinetics of the reaction of electrophile 3d with the anion of (p-nitro-phenyl)-

acetonitrile (1¢) in DMSO at 20°C in the presence of 18-crown-6 (deprotonated with
1.00-1.05 equiv. KOtBu, stopped-flow UV-Vis spectrometer, A =400 nm).

Nr. [E]o/ M [Nulo/M  [18-crown-6]/M Kps/s
RAK 1.16-1 433 x10° 498x10" - 232x 10"
RAK 1.16-2 433 x10° 6.09x10*  1.24x10°  2.68x10"
RAK 1.16-3 433 %107 7.93x107* - 3.18 x 107"
RAK 1.16-4 433x10° 129x107°  131x10°  486x10"
RAK 1.16-5 433 %107 1.57x107 585x 10"
RAK 1.16-6 433 x10° 1.75x10°  2.06x10°  635%x10"
ky=3.26 x 10° L mol ' s
0.8

y = 3.26E+02x + 6.66E-02

0 0.0004

0.002

[ y=5.23E+05x - 5.90E+00

R? = 9.96E-01

0.0008 0.0012 0.0016

[Nu]/ molL”

06 R® = 9.99E-01
Kops /8104 |
0.2 |
0
0 0.0005 0.0015
[Nu]/ molL™
Table S26: Kinetics of the reaction of electrophile 3h with the anion of (p-nitro-
phenyl)acetonitrile (1c) in DMSO at 20°C (deprotonated with 1.00-1.05 equiv.
KOtBu, stopped-flow UV-Vis spectrometer, A = 388 nm).
Nr. [Elo/M  [Nulo/M Keps/s ' 800
600
RAK 1.9-1 7.72x10° 7.77x 10" 3.94 x 10 o /™ 400
RAK 1.9-4 7.72x107° 9.33x10" 4.85x 10 200
RAK 1.9-2 7.72x 107 1.04x 107 5.48 x 10 0
RAK 1.9-5 7.72x107 1.14x 107 5.82 x 10
RAK 1.9-3 7.72x107° 1.30x107° 6.78 x 10°
RAK 1.9-6 7.72x 107 1.40x 107 7.21x10°

ky=5.23x10°Lmol 's'
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Table S27: Kinetics of the reaction of electrophile 3l

with the anion of (p-nitro-

phenyl)acetonitrile (1c) in DMSO at 20°C (deprotonated with 1.00-1.05 equiv.

KOtBu, stopped-flow UV-Vis spectrometer, A = 560 nm).

Nr.

[Elo/ M

[NuJo/M  Kops/s

RAK 1.12-1
RAK 1.12-6
RAK 1.12-2
RAK 1.12-7
RAK 1.12-3
RAK 1.12-4
RAK 1.12-5

472 x 10
5.90 x 107
7.08 x 107
8.26 x 107
9.44 x 107
1.18 x 107
1.42 %107

4.63x 107
4.63 %107
4.63 %107
4.63x 107
4.63x 107
4.63 %107
4.63 %107

2.02 x 10
2.51 x 10
3.03 x 10
3.50 x 10!
4.02 x 10!
5.00 x 10"
5.96 x 10

ky=4.17 x 10* L mol ' s

80 'y =4.17E+04x + 6.31E-01
60 L R? = 1.00E+00
Kops\Us™ 40
20 |
0
0 0.0004 0.0008 0.0012 0.0016
[E] / mol L

Table S28: Kinetics of the reaction of electrophile 3m with the anion of (p-nitro-
phenyl)acetonitrile (1) in DMSO at 20 °C (deprotonated with 1.05 equiv. KOtBu,

J&M UV-Vis spectrometer, A =537 nm).

Nr. [Nulo/M  [Elo/M Kobs / S !

c305-2 2.66x10° 557x10*% 282x107
c305-3 2.66x10° 844x10* 3.50x107
c305-4 2.66x10° 1.12x10° 426x107
c305-5 2.66x10° 142x10° 4.96x107

ky=2.51x10'Lmol ‘s

0.060 r
0.050
0.040
Kops / s10.030
0.020 t
0.010 |

0.000
0.

y = 25.050x + 0.0142
R? = 0.9990

0000 0.0005 0.0010

[E]/M

0.0015
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Table S29: Kinetics of the reaction of electrophile 3n with the anion of (p-nitro-
phenyl)acetonitrile (1c) in DMSO at 20 °C (deprotonated with KOtBu, J&M UV-

Vis spectrometer, A = 537 nm).

Nr. [Nulo/M  [Elo/M Kobs / S '

c306-1 4.69x10° 570x107% 4.62x10°
c306-2 4.69x10° 1.13x10° 503x107°
c306-6 4.69x10° 1.65x10° 555x107°
c306-4 4.69x10° 283x10° 684x107

Kos 8™ 0,04

ky=9.98 Lmol ' s

0.10
0.08
0.06

0.02
0.00

y =9.982x +0.0397

R? =0.9937

0.0000

0.0010
[C-]1/M

0.0020

0.0030
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Kineticsfor the anion of 2-phenyl-propionitrile (2a)

Table S30: Kinetics of the reaction of 3f with the anion of 2-phenyl-propionitrile (2a) in DMSO

at 20 °C (deprotonated with 1.05 eq. phosphazene base P4-tBu, stopped-flow UV-

Vis spectrometer, A = 524 nm).

Nr. [Elo/ M [NuJo/M  Keps/s '
265-1  201x10° 360 %10 579 x 10°
2652 2.01x107°  s507x 104 940x10°
2653 2.01x10°  gs5yx 104 1.49x10°
=5 3
265-4  2.01x107 597y 104 254x10

ky=2.50 x 10°L mol ' s

obs

1500

y =2499571.43x - 486.43

2500
2000

1000
500
0

R?>=1.00

0.0000

0.0005

[2a] /M

0.0010

0.0015

Table S31: Kinetics of the reaction of electrophile 3s with the anion of 2-phenyl-propionitrile

(2a) in DMSO at 20 °C (deprotonated with phosphazene base P4-tBu, stopped-flow

UV-Vis spectrometer, A =405 nm).

Nr. [Elo/ M [NuJo/M  Keps/s '
a369-1 1.92x10° 3.62x10% 3.85x10"
a369-2  1.92x10° 507x107* 7.72
a369-3  1.92x10° 652x107* 1.28
a369-4 1.92x10° 7.97x10* 1.66

ky=3.05x10°L mol ' s

2.5
2.0
15
Kobs /571.0
0.5
0.0

y =3053.3x - 0.7563
R? =0.9974

0.0000 0.0002

0.0004 0.0006
[2a] /M

0.0008 0.0010
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Table S32: Kinetics of the reaction of electrophile 3s with the anion of 2-phenyl-propionitrile
(2a) in DMSO at 20 °C (deprotonated with 1.05 eq. phosphazene base P4-tBu,

stopped-flow UV-Vis spectrometer, A =410 nm).

Nr. [Elo/ M [NuJo/M  Keps/s '
a373-2 1.85x10° 525x10°% 434x10"
a373-3  1.85x10° 6.75x10% 881 x10"
a373-4 1.85x10° 825x107* 1.31
a373-5 1.85x10° 9.75x10* 1.73

k,=2.87x 10°L mol ' s

obs

y =2868x - 1.0635
2.0 R? =0.9996

1.5
1.0
0.5

0.0
0.0000

0.0005 [2a] / MP-0010 0.0015

Table S33: Kinetics of the reaction of electrophile 3s with the anion of2-phenyl-propionitrile
(2a) in DMSO at 20 °C (deprotonated with 1.05 equiv. KOtBu, stopped-flow UV-

Vis spectrometer, 4 =400 nm).

Nr. [E]o/ M [NuJo/M  Kops/s '
a368c-2 1.92x10° 575x10*% 3.93x10"
a368c-3 1.92x10° 7.67x10°% 947x10"
a368c-4 1.92x10° 9.58x10* 1.55
a368c-5 1.92x10° 1.12x10° 2.11

k,=3.12x10°Lmol 's'

1y

2.5 y =3123.5x - 1.4225

2.0 R? =0.9989

1.5

1.0

0.5

0.0

0.0000 0.0003 0.0006 0.0009 0.0012

[Nul/M
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Table S34: Kinetics of the reaction of electrophile 3s with the anion of 2-phenyl-propionitrile
(2a) in DMSO at 20 °C (deprotonated with 2.00 equiv. KOtBu, stopped-flow UV-

Vis spectrometer, A =400 nm).

Nr. [Elo/ M NuJo/M  Keps/s '
a368b-2 1.92x10° 438x10" 4.22x10"
a368b-3 1.92x10° 575x10*% 7.72x 10"
a368b-4 1.92x107° 7.67x107* 1.43
a368b-5 1.92x10° 931x107 1.92

ky=3.09 x 10° L mol ' '

k,, S

y =3089.9x - 0.9582

25 R?=0.9978

2.0
L 15
v7 10
0.5
0.0
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010

[Nul/ M

Table S35: Kinetics of the reaction of electrophile 3s with the anion of 2-phenyl-propionitrile
(2a) in DMSO at 20 °C (deprotonated with 3.00 equiv. KOtBu, stopped-flow UV-

Vis spectrometer, 4 =400 nm).

Nr. [Elo/ M [Nulo/M Kops /S | o5 - y =3150.3x - 0.8816
RZ=1
236822 1.92x10° 438x10° 5.01x10" fg i
a368a-3 1.92x10° 575x107 929x 10" Kws’ 10 L
a368a-4 1.92x10° 7.67x107* 1.54 0.5 r
0.0
a368a-5 1.92x10° 9.58x10° 2.14 0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012
[Nu]/ M

k,=3.15x10° Lmol ' s
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Table S36: Kinetics of the reaction of electrophile 3t with the anion of 2-phenyl-propionitrile

(2a) in DMSO at 20 °C (deprotonated with P4-tBu phosphazene base, stopped-flow

UV-Vis spectrometer, A =405 nm).

Nr. [Elo/ M [NuJo/M  Keps/s '
a369b-1 1.66x10° 3.62x107% 3.50x 10"
a369b-2 1.66x10° 507x10% 595x10"
a369b-3 1.66x107° 652x10* 8.86x 10"
a369b-4 1.66x10° 7.97x10"* 1.15

k,=1.86x 10°L mol ' s

Table S37:
Vis spectrometer, 4 =405 nm).

Nr. [E]o/ M [NuJo/M  Kops/s '
a366-1 2.02x10° 3.18x10* 3.00x 10"
a366-5 2.02x10° 3.98x10* 424x10"
a366-2 2.02x10° 636x10% 822x10"
a366-3  2.02x10° 835x10°* 1.17
a366-4 2.02x10° 9.94x107* 1.44

ky=1.69 x 10° L mol ' s'

/s

k

15  y=1861x-0.3176
R? = 0.999
1.0
05
0.0
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010
[Nu] /M

-
1y

1.5
1.2
0.9
0.6
0.3
0.0

y = 1692.5x - 0.2458
R? =0.9998

Kinetics of the reaction of electrophile 3t with the anion of 2-phenyl-propionitrile

(2a) in DMSO at 20 °C (deprotonated with 2.00 equiv. KOtBu, stopped-flow UV-

0.0000

0.0005

[Nul/M

0.0010

S43
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Table S38: Kinetics of the reaction of electrophile 3t with the anion of 2-phenyl-propionitrile
(2a) in DMSO at 20 °C (deprotonated with 1.05 equiv. KOtBu, stopped-flow UV-

Vis spectrometer, A =405 nm).

Nr. [E]o/ M [NuJo/M  Kops/s '
a354-1 327x10° 6.04x10* 298 x 10"
a354-2 327x10° 9.05x10* 7.58x10"
a354-4 327x10° 121x10° 1.19
a354-5 327x10° 151x10° 1.67

k,=1.50 x 10° L mol ' s'

Table S39: Kinetics of the reaction of electrophile 3u with the anion of 2-phenyl-propionitrile

(2a) in DMSO at 20 °C (deprotonated with P4-tBu phosphazene base, stopped-flow

UV-Vis spectrometer, A =405 nm).

Nr. [Elo/ M [Nulo/M  Kops/s '

a369¢c-1 1.63x10° 3.82x10°% 286x10"
a369c-2 1.63x107° 535x10* 434x10"
a369¢c-3 1.63x10° 6.88x10* 588x10"
a369¢c-4 1.63x10° 841x10° 734x10"

k,=9.90 x 10°L mol ' s

Kops /87

OO 1 1 1 ]
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010

25

y =1504.3x - 0.6113

R? =0.9995
2.0
15
1.0
0.5
0.0
0.0000 0.0005 0.0010 0.0015
[Nu]/M

y =990.91x - 0.0863
R? =0.9999

0.0020

[Nu]/M
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Table $40:

Kinetics of the reaction of electrophile 3u with the anion of 2-phenyl-propionitrile

(2a) in DMSO at 20 °C (deprotonated with 1.05 equiv. KOtBu, stopped-flow UV-

Vis spectrometer, A =405 nm).

Nr. [Elo/M NuJo/M  Keps/s ' 10 L y=854.25x-0.3019
0s L R?=0.9973
a352-2 2.88x10° 553x10% 1.58x10"  en08
obs 3-1 ’ i
a352-3 2.88x10° 830x10* 4.29x10" 04 |
_ _ 0.2
a352-4  2.88x10° 1.11x10° 637x10" i . | |
a352-5 288x10° 138x10° 877x10" 0.0000 0.0005 0.0010 0.0015
[Nu] /M

k,=8.54 x 10° L mol ' s'

Table $41: Kinetics of the reaction of electrophile 3u with the anion of 2-phenyl-propionitrile
(2a) in DMSO at 20 °C (deprotonated with 2.00 equiv. KOtBu, stopped-flow UV-

Vis spectrometer, A =405 nm).

— -1 y =982.16x - 0.0761
Nr. [E]o /M [Nu ]() /M kobs /s 09 R? = 0.9968
a365-1 1.96x10° 3.06x10°% 234x10" 0.6
Kops !/ s
a365-6 1.96x107° 557x10* 450x 10" 03
a365-5 1.96x10° 737x10% 6.57x10" 0.0
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010

a365-3 1.96x10° 9.17x10* 827x10"

[Nul/M

k,=9.82 x 10° L mol ' s
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Kineticsfor the anion of 2-(p-cyanophenyl)-propionitrile (2b)

Table $42: Kinetics of the reaction of 3b with the anion of 2-(p-cyanophenyl)-propionitrile (2b)
in DMSO at 20 °C (deprotonated with phosphazene base P,-tBu, UV-Vis

spectrometer, A =533 nm).

0.0000

2000
270-1 8.00x10°% 572x10° 4.04 x 10 1500
obs/s-1
270-2 8.00x10° 124x10"% 922x10° 1ggg
270-3 8.00x10°% 186x10* 1.42x10° 0
270-4 800x10° 249x10* 187x10°
270-5 8.00x10°% 3.11x10* 237x10°

ky=7.73 x 10°L mol ' s

y =7726988.18x - 34.09

R®=1

.00

0.0001

0.0002

[2b]/ M

0.0003

Table $43: Kinetics of the reaction of 3e with the anion of 2-(p-cyanophenyl)-propionitrile (2b)
in DMSO at 20 °C (deprotonated with phosphazene base P,-tBu, stopped-flow UV-

Vis spectrometer, A = 488 nm).

Nr. [E]o/ M [NuJo/M  Kops/s

T-271-1  3.78x10° 249x10°* 1.04x 10’
T-271-2  3.78x10° 3.73x107*  1.60 x 10'
T-271-3 378 x10° 497x10* 2.12x 10
T-271-4  3.78x10° 746x10"* 3.22x 10
T-271-5  3.78x107° 994 x 10" 439 x 10
T-271-6 378 x10° 1.24x107° 5.55x 10’

y =45409.25x - 1.16

R%=1

.00

0.0000

ky=4.54 x 10°L mol ' s

0.0005

[2b]/M

0.0010

0.0015
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Table $44: Kinetics of the reaction of 3e with the anion of 2-(p-cyanophenyl)-propionitrile (2b)
in DMSO at 20 °C (deprotonated with 1.00 equiv. KOtBu, stopped-flow UV-Vis

spectrometer, 4 =488 nm).

Nt [E]o/ M Nulo/m  Kobs/s

T-141-1  2.02x10° 2.61x10" 4.93

T-141-2  2.02x107° 500x 10" 1.28 x 10
T-141-3  2.02x10° 751 x107%  1.96 x 10’
T-141-4  2.02x10° 1.00x 107>  2.64 x 10’
T-141-5  2.02x10° 1.25x107°  3.65x 10
T-141-6  2.02x10° 150 x 107  4.49 x 10’

ky=3.20 x 10*L mol ' s

Kops/ S

y=31951.09x - 3.83

Table $45: Kinetics of the reaction of electrophile 3f with the anion of 2-(p-cyanophenyl)-

propionitrile (2b) in DMSO at 20 °C (deprotonated with phosphazene base P,-tBu,

stopped-flow UV-Vis spectrometer, A = 524 nm).

Nr. [Elo/ M [NuJo/M  Keps/s '
272-1 248x10° 249x10° 9.71
272-2 248x10° 497x10*  1.51x 10’
272-3 248 %107  746x10*  2.15x 10
272-4 248x10°  1.24x10°  3.30 x 10
272-5 248x10°  1.74x107°  4.72x 10

k,=2.51 x 10°L mol ' s

k obs / 3-1

S0 1 R = 1.00

40

30 |

20 |

10 |

0 1 1 1 1

0.0000 0.0005  0.0010 0.0015  0.0020
[2b]/M

60 y = 25059.20x + 2.89

50 R?*=1.00

40

30

20

10

0 1 1 1 1

0.0000  0.0005  0.0010  0.0015  0.0020
[2b]/ M
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Table $46: Kinetics of the reaction of electrophile 3m with the anion of 2-(p-cyanophenyl)-
propionitrile (2b) in DMSO at 20 °C (deprotonated with 2 eq. of KOtBu, stopped-

flow UV-Vis spectrometer, A =403 nm).

Nr. [Nulo/M  [Elo/M Kobs /S

a357-1 5.54x10° 529x10" 9.63

a357-2  554x10°  1.06x10° 1.52x 10
a357-3  5.54x10°  1.59%x10°  2.06 x 10
a357-4 554 x107°  212x107°  2.65x 10!
a357-5 554 x10° 229x10°  2.85x 10
a357-6 554 x107°  2.64x10°  3.26x 10

k,=1.08 x 10°L mol ' s

30

/ S20

10

k

obs

0

y =10797x + 3.753
R? =0.9994

[1a] /M

Table S47: Kinetics of the reaction of electrophile 3m with the anion of 2-(p-cyanophenyl)-

propionitrile (2b) in DMSO at 20 °C under Ar atmosphere (deprotonated with 2 eq.

of KOtBu, stopped-flow UV-Vis spectrometer, 4 =403 nm).

Nr. [Nulo/M  [Elo/M Kos /S
a357b-1 591 x10° 4.06x10" 7.09
a357b-2 591 x107° 8.12x10* 1.14x 10
a357b-3 591 x10° 122x10° 1.72x 10
a357b-4 591x10° 1.62x107° 2.13x 10
a357b-5 591 x10° 2.03x10° 2.55x 10

ky=1.15x10*L mol ' s

y = 11486x + 2.4965

R? = 0.9964

0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030

0.0000

0.0005

0.0010  0.0015
[2b]/M

0.0020
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Table $48: Kinetics of the reaction of electrophile 3n with the anion of 2-(p-cyanophenyl)-

propionitrile (2b) in DMSO at 20 °C (deprotonated with KOtBu, stopped-flow

UV-Vis spectrometer, A =403 nm).

Nr. Nulo/M  [Elo/M Kobs / S !

a355d-1 554x107  195x 107  1.37x 10!

a355d-2 554107 389x 1070 243 x 10!
-5

a355d-3 5.54x10° 584 %10 35310
-5

a355d-5  5.54x107  973x 1073 578 x 10'

ky=5.68 x 10°L mol ' s

60 r
50
40 |
kobs/s-1 30
20
10

0

0.000 0002 0.004 0006 0.008 0.010
[3n] /M

y =5682.16x + 2.38
R?=1.00

Table $49: Kinetics of the reaction of electrophile 30 with the anion of 2-(p-cyanophenyl)-
propionitrile (2b) in DMSO at 20 °C (deprotonated with 2 eq. of KOtBu, stopped-

flow UV-Vis spectrometer, A =403 nm).

Nr. [Nulo/M  [Elo/M Kobs /S
a356-1 831x10° 830x10"° 3.80
a356-2  831x107° 1.66x107 5.59
a356-3  831x107° 249x107 7.49
a356-4 831x10° 332x10° 9.34
a356-5 831x10° 498x10° 1.39x 10

ky=2.44x10°Lmol 's'

y =2438.52x + 1.55
R?=1.00

0.000

0.001

0.002 0.003
[1c]/M

0.004

S49
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Table S50: Kinetics of the reaction of electrophile 3p with the anion of 2-(p-cyanophenyl)-

propionitrile (2b) in DMSO at 20 °C (stopped-flow UV-Vis spectrometer, 4 = 403

nm).
Nr. [Nulo/M  [Elo/M Kobs / S '
148-1 1.00x10%  5.00x10"° 6.86
148-2 1.00x10%  1.00x1072% 1.20x 10"
148-3 1.00x10* 1.50x107% 1.85x 10"
148-4 1.00x10* 250x102%  3.05x 10!
148-5 1.00x10%  4.00x1072%  4.84 x 10

ky=1.19 x 10°L mol ' s

y = 1194.23x + 0.50
R*=1.00

60

50

40

kobs / 3-1 30
20

10

0

0.00 0.01 0.02 0.03 0.04 0.05

[Nu] / M

S50



Kineticsfor the anion of 2-(p-nitrophenyl)-propionitrile (2c)

Kinetics of the reaction of electrophile 3a with the anion of 2-(p-nitrophenyl)-

propionitrile (2¢) in DMSO at 20 °C (employed as potassium salt 2c-K, in the

presence of 2¢-H (¢, = 1.07 x 10°* M), stopped-flow UV-Vis spectrometer, 4 =

Table S51:

410 nm).
Nr. [Elo/ M [Nulo/M  Keps/s '
122-1 1.00x10%  511x107%  4.05x10'
122-2 1.00x10*  1.02x107°  8.08 x 10"
122-3 1.00x 10%  2.04x107° 1.62x10°

ky=7.95x10*L mol ' s

y = 79484x - 0.1795

200
R=1

150
kobs/S-1100

50

0

0.0000 0.0005 0.0010 0.0015 0.0020 0.0025

[3a] /M

Kinetics of the reaction of electrophile 3¢ with the anion of 2-(p-nitrophenyl)-

propionitrile (2¢) in DMSO at 20 °C employed as potassium salt 2c-K, in the

presence of 2c-H (¢, = 5.36 x 10° M), stopped-flow UV-Vis spectrometer, A =

Table S52:
375 nm).

Nr. [Elo/ M [NuJo/M  Keps/s '
119-1 3.01 x10°  132x10% 1.78x 107
119-2 3.01x10°  264x107% 3.48x107
119-3 3.01x10°  527x10*%  9.46 x 1072
119-4 3.01 x10°  1.05x10° 2.00x 10"
119-5 3.01 x10°  1.58x10° 3.15x10"
119-6 3.01x10°  2.64x10° 524x10"

ky=2.04 x 10°L mol 's!

y =204.37x- 0.0132

0.6 R = 0.9995
0.4
Kops /8™
0.2
0.0
0.0000 0.0010 0.0020
[Nu]/M

0.0030

S51



Table S53:

Kinetics of the reaction of electrophile 3d with the anion of 2-(p-nitrophenyl)-

propionitrile (2¢) in DMSO at 20 °C (employed as potassium salt 2c-K, in the

presence of 2¢-H (¢, = 1.41 x 10* M), stopped-flow UV-Vis spectrometer, A =

393 nm).
Nr. [Elo/ M [Nulo/M  Keps/s '
90-1 771 x10° 638 x10°%  3.60 x 10°
90-2 9.54x107° 532x10* 3.10x10?
90-3 7.69%x10° 2.66x10%  1.66x 10°

kobs / 5-1 0.06

k,=9.61 x 10'L mol ' s

0.12
0.10
0.08

0.04
0.02

y =96.063x + 0.0135

R? = 0.9982

0.00
0.0000

0.0003

0.0006
[Nul/M

0.0009

Table S54: Kinetics of the reaction of electrophile 3g with the anion of 2-(p-nitrophenyl)-

propionitrile (2¢) (employed as potassium salt 2¢c-K) in DMSO at 20 °C (stopped-
flow UV-Vis spectrometer (1:10), 4 =590 nm).

Nr. [Nulo/M  [Elo/M Kobs / S

07-1 221x10° 266x107%  1.66x10°
07-2 221 %107 330x10*  2.03 x 10
07-3 221 x10° 436x10%  2.67x10°
07-4 221 x10° 532x10% 3.10x10°
07-5 221 x10°  638x10%  3.60x 10°

ky=522x10°Lmol ‘s’

350

300

250

200

k obs / 3-11 50
100

50

0

y = 521830x + 31.386
R?=0.9958

0.0012

0.0000

0.0002

0.0004
(391 /M

0.0006
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Kinetics of the reaction of electrophile 3h with the anion of 2-(p-nitrophenyl)-

propionitrile (2€) (employed as potassium salt 2c-K) in DMSO at 20 °C (stopped-

kobs 560

y = 114878x + 0.406
R?=0.9994

120
90

30
0

0.0000 0.0002 0.0004 0.0006 0.0008 0.0010
[3h]/M

Table S55:
flow UV-Vis spectrometer (1:10), 4 =590 nm).

Nr. [Nulo/M [Elo/M Kobs / S "

05-1 250x10° 892x10* 1.02x10°

05-2 250x10° 743x10* 8.53x10

05-3 250x107° 6.13x10*  7.14x 10!

05-4 250x107° 5.02x10* 5.87x10!

05-5 250x10° 3.72x10* 4.25x10"

ky=1.15x10°L mol ' s

Table S56: Kinetics of the reaction of electrophile 3k with the anion of 2-(p-nitrophenyl)-

propionitrile (2C) (employed as potassium salt 2c-K) in DMSO at 20 °C (stopped-
flow UV-Vis spectrometer (1:10), A =590 nm).

Nr. [Nulo/M  [Elo/M Kobs / S !

06-1 250x107° 986x10*  1.92x 10
06-2 250%x10°  7.49x10%  1.49x 10°
06-3 250x10°  631x10% 127x10°
06-4 250x10° 4.73x107%  9.66 x 10!
06-5 250x107° 355x10*  7.32x10"

ky=1.88 x 10°L mol ' s

200

y = 188140x + 7.3764
R? = 0.9996

0.0000

0.0003

0.0006
[3k] /M

0.0009

S53
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Table S57:  Kinetics of the reaction of electrophile 3| with the anion of 2-(p-nitrophenyl)-
propionitrile (2€) (employed as potassium salt 2c-K) in DMSO at 20 °C (stopped-
flow UV-Vis spectrometer (1:10), 4 =590 nm).

Nr. [Nulo/M  [Elo/M Kobs / S !

10 y =9121.2x- 0.1908
8 R®=0.9975
04-1 250x10°  949x10* 858 6
-5 —4 kobsls-1
04-2 2.50x 107 7.59 x 10 6.60 4
2
04-3 250x10°  633x10% 551 0 , , ,
04-4 2.50 % 10*5 5.06 x 10*4 4.45 0.0000 0.0003 0.0006 0.0009
[Bl] /M
04-5 250x10° 3.80x10* 334

ky=9.12 x 10°L mol ' s
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Product 4af, 'H-NMR
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Product 4cc, 'H-NMR
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Product 4cd, 'H-NMR
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Product 4bj, '"H-NMR
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Product 4ch, '"H-NMR
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Product 4cl, "H-NMR
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Product 5cc, "H-NMR
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Product 5¢ck, 'H-NMR
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Product 6bm, "H-NMR

d6-DMSO, 400 MHz, product 6bm
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Prodduct 6cu
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