
– Supporting Information – 

J. Org. Chem. 

Electrophilicity Parameters of 5-Benzylidene-2,2-dimethyl-[1,3]dioxane-4,6-

diones (Benzylidene Meldrum’s Acids) 

Oliver Kaumanns and Herbert Mayr* 

Department Chemie und Biochemie, Ludwig-Maximilians-Universität München, 

Butenandtstr. 5-13 (Haus F), 81377 München, Germany 

Herbert.Mayr@cup.uni-muenchen.de 

 
 
 

Table of Contents 
 

1 Materials S2 

2 Product Studies S3 

2.1 Reactions of Electrophile 1a S3 
2.2 Reactions of Electrophile 1b S3 
2.3 Reactions of Electrophile 1c S6 
2.4 Reactions of Electrophile 1d S8 
   
3 Reactivities of Benzylidene Meldrum’s Acids 1 S11 

3.1 Reactions of Electrophiles 1a–d with Carbanions 2 S11 
3.2 Reactions of Electrophiles 1b–d with Amines in Different Solvents S21 

4 Copies of NMR Spectra S24 

 



 S2

1. Materials 
 
General. Commercially available DMSO (H2O content < 50 ppm) was used without further 
purification. Stock solutions of KOtBu in DMSO were prepared under a nitrogen atmosphere. 
NMR spectroscopy. In the 1H and 13C NMR spectra chemical shifts are given in ppm and refer to 
d6-DMSO (δH = 2.49 ppm, δC = 39.7 ppm) or to CDCl3 (δH = 7.26 ppm, δC = 77.00 ppm) as 
internal standards. The coupling constants are given in Hz. 

Potassium Salts of Carbanions 2. The potassium salts of 2b-i were generated by mixing a 
solution of KOtBu in dry EtOH with a solution of the corresponding CH acid in dry EtOH under 
nitrogen atmosphere. Because of the low solubility of (2b-i)-K+ in EtOH, the precipitates were 
filtered and dried to obtain (2b-i)-K+ as colorless solids.[S1] 
In some cases 2-K+ was generated by mixing the corresponding CH acid 2-H with 1.05 equiv. of 
KOtBu in DMSO. For 2f-H it was shown that the deprotonation by 1.05. equiv. KOtBu (DMSO, 
20 °C) is quantitative by following the increase of the absorption of 2f-K+ at λ = 365 nm (Figure 
S1). The addition of a second equivalent of base does not result in a further increase of the 
absorption. 
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Figure S1. Titration of 2f-H 
with KOtBu in DMSO. 

Benzylidene Meldrum’s Acids 1. The UV-Vis spectra of the benzylidene Meldrum’s acids 1a–d 
are shown in Figure S2. 
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Figure S2. UV-Spectra of 
benzylidene Meldrums’s acids 
1a–d in DMSO (λmax in nm). 

                                                 
[S1] R. Lucius, Dissertation, Ludwig-Maximilians-Universität München, 2001 

(http://edoc.ub.uni-muenchen.de/257/). 
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2. Product Studies 

2.1 Reactions of Electrophile 1a  
 
3ah (ok-BMS+Dim): A mixture of benzylidene Meldrum’s acid 1a (64.5 mg, 0.278 mmol) and 
2h-K+ (50.3 mg, 0.282 mmol) in dry d6-DMSO (2 mL) was stirred for 5 min. Then a sample was 
transferred to an NMR tube and analyzed by NMR spectroscopy. 
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      232.17      178.27    410.50 
   C13H12O4     C8H11KO2    C21H23KO6 
        1a        2h-K+       3ah 
 
1H-NMR (400 MHz, d6-DMSO): δ = 1.03 (s, 6 H, dim-C(CH3)2), 1.52 (s, 6 H, C(CH3)2), 2.20-
2.23 (m, 4 H, 2 × CH2), 5.76 (s, 1 H, CH, Hb), 6.98-7.15 (m, 5 H, Ph), 13.49 (s, br, 1 H, OH). 
13C-NMR (100.5 MHz, CDCl3): δ = 25.3 (q, dim-C(CH3)2), 27.2, 28.3 (2 q, C(CH3)2), 31.7 (d, 
CH), 44.1, 50.1 (2 × t, CH2), 77.7 (s), 99.5 (s), 115.8 (s), 123.6 (d, Ph), 126.5 (d, Ph), 126.8 (d, 
Ph), 144.6 (s), 172.4 (s), 195.7 (s). Signal assignments are based on additional gHSQC 
experiments. 
 

2.2 Reactions of Electrophile 1b  
 
3bb/4bb (ok-c213-1/213-1bb (neutral)): A mixture of 1b (195 mg, 0.743 mmol) and 2b-K+ (148 
mg, 0.746 mmol) in dry DMSO (1 mL) was stirred until the solution was colorless (5 min). Then 
a sample was taken to analyze 3bb by NMR spectroscopy. The remaining reaction mixture was 
poured on water (5 mL) and acidified with 2 M aq HCl (2 mL). The resulting precipitate was 
filtered and dried in vacuum (8 × 10-3 mbar) to yield 4bb (130 mg, 0.308 mmol, 41 %). 
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262.26           198.26      460.52          422.43   
C14H14O5            C7H11KO4   C21H25KO9        C21H26O9 

        1b             2b-K+        3bb             4bb 
 
3bb: 1H-NMR (400 MHz, d6-DMSO): δ = 0.89 (t, 3J = 7.2 Hz, 3 H, CH2CH3), 1.13 (t, 3J = 7.2 
Hz, 3 H, CH2CH3), 1.35 (s, 6 H, C(CH3)2), 3.66 (s, 3 H, OMe), 3.75-3.85 (m, 2 H, CH2CH3), 
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3.95-4.05 (m, 2 H, CH2CH3), 4.38 (d, 3J = 12.4 Hz, 1 H, Hb), 4.89 (d, 3J = 12.4 Hz, 1 H, Hc), 6.66 
(d, 3J = 8.4 Hz, 2 H, ArH), 7.29 (d, 3J = 8.4 Hz, 2 H, ArH). 13C-NMR (100.5 MHz, d6-DMSO): δ 
= 13.6 (q, CH2CH3), 13.9 (q, CH2CH3), 25.6 (q, C(CH3)2), 40.5 (d, Cb), 54.2 (d, Cc), 54.8 (q, 
OCH3), 59.8 (t, CH2CH3), 60.0 (t, CH2CH3), 74.6 (s, Ca), 98.8 (s, C(CH3)2), 112.3 (d, Ar), 128.9 
(d, Ar), 137.5 (s), 156.7 (s), 164.4 (s), 168.4 (s, CO2Et), 168.7 (s, CO2Et). Signal assignments are 
based on additional DEPT and gHSQC experiments. For the ESI-MS, a mixture of equimolar 
amounts of 1b and 2b-K+ in dry EtOH was analyzed. MS: (ESI, negative) m/z: 421 (100) [M - 
K]–, (ESI, positive) m/z: 461  (100) [M + H]+, 423 (5) [M + 2H]+. 
 
4bb: 1H-NMR (400 MHz, CDCl3): δ = 0.97 (t, 3J = 7.2 Hz, 3 H, CH2CH3), 1.27 (t, 3J = 7.2 Hz, 3 
H, CH2CH3), 1.38, 1.66 (2 s, 2 × 3 H, C(CH3)2), 3.75 (s, 3 H, OMe), 3.88-3.96 (m, 2 H, 
CH2CH3), 4.17-4.27 (m, 2 H, CH2CH3), 4.43-4.47 (m, 2 H, Ha, Hb), 4.78 (d, 3J = 12.4 Hz, 1 H, 
Hc), 6.78 (d, 3J = 8.8 Hz, 2 H, ArH), 7.29 (d, 3J = 8.8 Hz, 2 H, ArH). 13C-NMR (100.5 MHz, 
CDCl3): δ = 13.7 (q, CH2CH3), 13.9 (q, CH2CH3), 27.7 (q, C(CH3)2), 28.2 (q, C(CH3)2), 42.7 (d, 
Cb), 48.9 (d, Ca), 53.3 (d, Cc), 55.2 (q, OMe), 61.3 (t, CH2CH3), 62.0 (t, CH2CH3), 105.3 (s, 
C(CH3)2), 113.9 (d, Ar), 129.0 (s), 130.7 (d, Ar), 159.2 (s), 164.8 (s), 165.4 (s), 167.6 (s), 170.0 
(s). Signal assignments are based on additional DEPT, gHSQC, gHMBC and gDQCOSY 
experiments. MS: (ESI, negative) m/z: 421 (100) [M - H]–, (ESI, positive) m/z: 440 (100), 423 
(25) [M + H]+.HR-MS: calcd 422.1577 (C21H26O9), found 422.1535 . 
 
 
 
4bd (ok-c175): A mixture of 1b (276 mg, 1.05 mmol) and 2d-K+ (117 mg, 1.12 mmol) in dry 
DMSO (5 mL) was stirred at room temperature until the color of the electrophile disappeared. 
The colorless solution was poured on cold water (5 mL) and acidified with 2 M aq HCl (2 mL). 
The colorless precipitate was filtered and dried to give 4bd (160 mg, 0.487 mmol, 48 %) as a 
colorless solid which decomposed quickly at room temperature. 
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  262.26        104.16          328.32 
C14H14O5          C3HKN2       C17H16N2O5 
      1b           2d-K+            4bd 

 
1H-NMR (600 MHz, CDCl3): δ = 1.30, 1.62 (2 s, 2 × 3 H, C(CH3)2), 3.67 (s, 3 H, OMe), 3.94 (d, 
3J = 3.6 Hz, 1 H, Ha), 4.22 (dd, 3J = 3.6 Hz, 3J = 12.6 Hz, 1 H, Hb), 5.10 (d, 3J = 12.6 Hz, 1 H, 
Hc), 6.76 (d, 3J = 9.0 Hz, 2 H, ArH), 7.13 (d, 3J = 9.0 Hz, 2 H, ArH). 13C-NMR (150 MHz, 
CDCl3): δ = 27.3 (d, Cc), 27.9, 28.1 (2 q, C(CH3)2), 45.1 (d, Cb), 47.9 (d, Ca), 55.3 (q, OMe), 
106.5 (s, C(CH3)2), 111.3 (s, CN), 112.1 (s, CN), 114.9 (d, Ar), 124.0 (s), 130.3 (d, Ar), 160.6 (s, 
C=O), 162.9 (s, C=O), 164.3 (s). Signal assignments are based on additional gHSQC 
experiments. 
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4be (ok-c178b): A mixture of 1b (186 mg, 0.709 mmol) and 2e-K+ (143 mg, 0.850 mmol) in dry 
DMSO (2 mL) was stirred. After decolorization the solution was poured on cold water and 
acidified with 2 M aq HCl (2 mL). The colorless precipitate was filtered and dissolved in CH2Cl2. 
After removal of water traces by filtering the solution over a hot cotton batting, the solvent was 
removed and the residue was dried in vacuum to yield 4be (200 mg, 0.51 mmol, 72 %) as a 58/42 
mixture of diastereomers (ratio determined by 1H-NMR). 
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  262.26         168.24   392.41 
C14H14O5         C6H9KO3           C20H24O8 
      1b          2e-K+                         4be 

 
1H-NMR (300 MHz, CDCl3): δ = 0.98 (t, 3J = 7.2 Hz, 3 H, CH2CH3 (A)), 1.26 (t, 3J = 7.2 Hz, 3 
H, CH2CH3 (B)), 1.29 (s, 3 H, C(CH3)2 (A)), 1.37 (s, 3 H, C(CH3)2 (B)), 1.63 (s, 3 H, C(CH3)2 
(A)), 1.66 (s, 3 H, C(CH3)2 (B)), 2.02 (s, 3 H, CH3 (B)), 2.35 (s, 3 H, CH3 (A)), 3.74 (s, 3 H. 
OCH3 (A+B)), 3.88–3.92 (m, 1.5 H), 4.12–4.24 (m, 1.5 H), 4.38–4.48 (m, 2 H), 4.94 (m, 1 H, 
Hb), 6.77 (d, 3J = 9.1 Hz, 2 H, C-Har), 7.22 (d, 3J = 9.1 Hz, 2 H, C-Har). (A) and (B) denote the 
major and the minor product, respectively. The assignment of the multiplets was not possible 
because of the overlapping proton signals of the ester groups with the methine protons. 13C-NMR 
(75.5 MHz, CDCl3): δ = 13.7 (q), 13.9 (q), 27.7 (q), 28.0 (q), 28.1 (q), 29.6, (q), 31.3 (q), 40.9 
(q), 42.2 (d), 42.3 (d), 47.9 (t), 48.7 (t), 55.1 (q, OMe), 59.8 (d), 61.6 (d), 61.8 (d), 62.0 (d), 105.2 
(s), 105.4 (s), 113.9 (d, Ar), 114.2 (d, Ar), 129.1 (d, Ar), 130.5 (d, Ar), 159.2 (s), 164.7 (s), 165.6 
(s), 165.8 (s), 167.3 (s), 168.7 (s), 201.8 (s), 202.9 (s). Signal assignments are based on additional 
DEPT and gHSQC experiments. 
 
 
3bh (ok-c182): A suspension of 1b (285 mg, 1.09 mmol) and 2h-K+ (178 mg, 0.998 mmol) in 
DME (2 mL) was stirred at room temperature. After 2 min, the suspension became more viscous 
and a colorless solid precipitated. After filtering under nitrogen atmosphere and washing with 
benzene, 3bh (280 mg, 0.636 mmol, 64 %) was obtained as a colorless solid; mp 219.3–219.6 °C. 
Due to fast decomposition of 3bh at room temperature, 1b (143 mg, 0.545 mmol) and 2h-K+ (89 
mg, 0.499 mmol) were mixed in 2 mL dry d6-DMSO and analyzed after complete conversion. 
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  262.26           178.27           440.54 
C14H14O5          C8H11KO2            C22H25KO7 
      1b              2h-K+       3bh 
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1H-NMR (400 MHz, d6-DMSO): δ = 1.00, 1.04 (2 s, 2 × 3 H, dim-C(CH3)2), 1.52 (s, 6 H, 
C(CH3)2), 2.09-2.28 (m, 4 H, 2 × CH2), 3.68 (s, 3 H, OMe), 5.68 (s, 1 H, Hb), 6.71 (d, 3J = 8.8 
Hz, 2 H, ArH), 6.96 (d, 3J = 8.8 Hz, 2 H, ArH), 13.50 (s, 1 H, OH). 13C-NMR (100.5 MHz, d6-
DMSO): δ = 25.6 (q, C(CH3)2), 27.4 (q, dim-C(CH3)2), 28.7 (q, dim-C(CH3)2), 31.0 (d, Cb), 44.4 
(t, CH2), 50.4 (t, CH2), 54.7 (q, OMe), 78.1 (s), 99.7 (s), 112.6 (d, Ar), 114.1 (s), 116.4 (s), 127.6 
(d, Ar), 136.9 (s), 156.1 (s), 158.1 (s), 165.9 (s), 166.4 (s), 172.6 (s), 196.0 (s). Signal 
assignments are based on additional gHSQC experiments. Due to the fast decomposition of 3bh 
some signals in the 13C NMR spectrum belong to decomposition products and cannot be 
assigned. MS (ESI, negative) m/z: 401 (100) [M - K]–, (ESI, positive) m/z: 441 (100) [M + H]+. 
 

2.3 Reactions of Electrophile 1c  
 
3cb/4cb (ok-c213-2): A mixture of equimolar amounts of 1c and 2b-K+ were stirred in dry d6-
DMSO (5 mL) until the color disappeared. Then a sample was taken to analyze 3cb by NMR 
spectroscopy. After pouring the remaining solution on cold water (5 mL) and addition of 2 M aq 
HCl (2 mL), a colorless solid precipitated which was filtered and dried unter reduced pressure to 
give compound 4cb. 

O O

O O

NMe2

O O

O O

CO2Et

EtO2C

NMe2

K
+O O

OEtEtO
O O

O O

CO2Et

EtO2C

NMe2

H
+

K
+

a

b 
c

a

b c

 
  275.31   198.27         473.57             435.48 
C15H17NO4  C7H11KO4        C22H28KNO8                       C22H29NO8 
      1c         2b-K+   3cb     4cb 

 
3cb: 1H-NMR (600 MHz, d6-DMSO): δ = 0.90 (t, 3J = 6.6 Hz, 3 H, CH2CH3), 1.12 (t, 3J = 6.6 
Hz, 3 H, CH2CH3), 1.34 (s, 6 H, C(CH3)2), 2.77 (s, 6 H, NMe2), 3.76-3.82 (m, 2 H, CH2CH3), 
3.94-4.04 (m, 2 H, CH2CH3), 4.33 (d, 3J = 12.6 Hz, 1 H, Hb), 4.87 (d, 3J = 12.6 Hz, 1 H, Hc), 6.49 
(d, 3J = 9.0 Hz, 2 H, ArH), 7.20 (d, 3J = 9.0 Hz, 2 H, ArH). 13C-NMR (100.5 MHz, d6-DMSO): δ 
= 13.6 (q, CH2CH3), 13.9 (q, CH2CH3), 25.7 (q, C(CH3)2), 39.4 (d, Cb), 40.5 (q, NMe2), 54.4 (d, 
Cc), 59.7 (t, CH2CH3), 59.9, (t, CH2CH3), 74.8 (s, Ca), 98.6 (s, C(CH3)2), 111.7 (d, Ar), 128.4 (d, 
Ar), 133.8 (s), 148.2 (s), 164.4 (s, CO2), 168.5 (s, CO2Et), 168.8 (s, CO2Et). Signal assignments 
are based on additional DEPT, gHSQC, and gHMBC experiments. For the ESI-MS, a mixture of 
equimolar amounts of 1c and 2b-K+ in dry EtOH was analyzed. MS: (ESI, negative) m/z: 434 
(100) [M - K]–, (ESI, positive) m/z: 436 (100) [M - K + 2H]+. 
 
4cb: 1H NMR (300 MHz, CDCl3): δ = 0.91 (t, 3J = 7.2 Hz, 3 H, CH2CH3), 1.21 (t, 3J = 7.2 Hz, 3 
H, CH2CH3), 1.30, 1.60 (2 s, 2 × 3 H, C(CH3)2), 2.85 (s, 6 H, NMe2), 3.83-3.90 (m, 2 H, 
CH2CH3,), 4.09-4.21 (m, 2 H, CH2CH3), 4.32-4.39 (m, 2 H, Ha and Hb), 4.70 (d, 3J = 12.0 Hz, 2 
H, Hc), 6.65 (d, 3J = 8.7 Hz, 2 H, ArH), 7.17 (d, 3J = 8.7 Hz, 2 H, ArH). 13C-NMR (75.5 MHz, 
CDCl3): δ = 13.6 (q, CH2CH3), 13.8 (q, CH2CH3), 27.6 (q, C(CH3)2), 28.0 (q, C(CH3)2), 40.7 (q, 
NMe2), 42.5 (d, Cb), 48.9 (d, Ca), 53.1 (d, Cc), 61.1 (t, CH2CH3), 61.7 (t, CH2CH3), 105.1 (s, 
C(CH3)2), 113.3 (d, Ar), 130.1 (d, Ar), 164.7 (s), 165.2 (s), 167.5 (s), 168.8 (s). Signal 
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assignments are based on additional DEPT, gHSQC, and gHMBC experiments. MS: (ESI, 
negative) m/z: 434 (100) [M - H]–, (ESI, positive) m/z: 436 (100) [M + H]+. HR-MS: calcd 
435.1893 (C22H29NO8), found 435.1859. 
 
 
3cg (ok-c180): A mixture of 1c (260 mg, 0.944 mmol) and 2g-K+ (179 mg, 1.30 mmol) was 
stirred in dry d6-DMSO (2 mL) at room temperature until decolorization was observed. Samples 
from this solution were analyzed by NMR and MS without further workup. 
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 275.31  138.21                  413.52 
C15H17NO4               C5H7KO2   C20H24KNO6 
      1c      2g-K+         3cg 

 
1H-NMR (400 MHz, d6-DMSO): δ = 1.32 (s, 6 H, C(CH3)2), 1.89 (s, 3 H, COCH3), 2.11 (s, 3 H, 
COCH3), 2.79 (s, 6 H, NMe2), 4.46 (d, 3J = 12.4 Hz, 1 H, Hb), 5.24 (d, 3J = 12.4 Hz, 1 H, Hc), 
6.52 (d, 3J = 8.8 Hz, 2 H, ArH), 7.20 (d, 3J = 8.8 Hz, 2 H, ArH). 13C-NMR (100 MHz, d6-
DMSO): δ = 25.7 (q, C(CH3)2), 28.4 (q, COCH3), 30.4 (q, COCH3), 40.3 (q, NMe2), 40.6 (d, Cb), 
70.4 (d, Cc), 75.0 (s, Ca), 98.8 (s, C(CH3)2), 111.9 (d, Ar), 128.2 (d, Ar), 133.7 (s, Ar), 148.2 (s, 
Ar), 164.6 (s, CO2), 204.0 (s, COCH3), 204.8 (s, COCH3). Signal assignments are based on 
additional gHSQC experiments. MS (ESI, negative): m/z (%): 374 (100) [M - K]–, (ESI, 
positive): m/z (%): 414 (46) [M - K + H]+, 376 (55), 207 (63). 
 
 
3ch (ok-c183): A mixture of 1c (295 mg, 1.07 mmol) and 2h-K+ (177 mg, 0.993 mmol) was 
stirred in dry DME (2 mL) at room temperature until the color intensity of the solution remained 
constant. When the solvent was removed under reduced pressure, a solid precipitated. After 
washing the solid with a mixture of benzene/hexane it was dried to yield 3ch (205 mg, 0.452 
mmol, 46 %), orange solid; mp 193.3–193.6 °C. 
Because compound 3ch decomposed slowly at room temperature, 1c (95 mg, 0.35 mmol) was 
mixed with 2h-K+ (60 mg, 0.34 mmol) in d6-DMSO until the solution was colorless. For the 
characterization by NMR spectroscopy samples from this solution were analyzed without further 
workup. 
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       275.31                       178.27                 453.58 
    C15H17NO4             C8H11KO2                C23H28KNO6 

1c               2h-K+         3ch 
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1H-NMR (400 MHz, d6-DMSO): δ = 1.01, 1.04 (2 s, 2 × 3 H, dim-C(CH3)2), 1.52 (s, 6 H, 2 × 
C(CH3)2), 2.09-2.28 (m, 4 H, 2 × CH2), 2.80 (s, 6 H, NMe2), 5.64 (s, 1 H, Hb), 6.56 (d, 3J = 8.8 
Hz, 2 H, ArH), 6.89 (d, 3J = 8.8 Hz, 2 H, ArH), 13.53 (s, 1 H, OH). 1H- and 13C-NMR spectra 
taken after 1 h shows fast decomposition of 3ch. Therefore an unambiguous assignment of the 
signals in the 13C NMR spectra was not possible. 
 

2.4 Reactions of Electrophile 1d  
 
3da (ok-julBMS-NE): A mixture of 1d (61.4 mg, 0.188 mmol) and 2a-K+ (23.6 mg, 0.208 mmol) 
was stirred in dry d6-DMSO (5 mL) until the color intensity of the solution remained constant. 
Samples from this solution were analyzed by NMR and MS without further workup and showed 
the formation of 3da, mixture of diastereomers in a ratio of 52:48. 

N

OO

O O NO2

N

OO

O O

NO2

K
+ K

+

a

b c

 
        327.38                   113.16       440.55 
      C19H21NO4                     C2H4KNO2                C21H25KN2O6 
            1d   2a-K+                      3da 
 
Major diastereomer: 1H-NMR (600 MHz, d6-DMSO): δ = 1.39 (s, 6 H, C(CH3)2), 1.40 (d, 3J = 
6.6 Hz, 3 H, CH3CH), 1.83 (m, 4 H, 2 × CH2), 2.55 (t, 3J = 6.6 Hz, 4 H, 2 × CH2), 3.00 (m, 4 H, 
2 × CH2), 3.94 (d, 3J = 12.0 Hz, 1 H, Hb), 5.71 (m, 1 H, Hc), 6.69 (s, 2 H, ArH). 13C-NMR (75.5 
MHz, d6-DMSO): δ = 19.0 (q, CH3CH), 21.8 (t, CH2), 25.9 (q, C(CH3)2), 27.2 (t, CH2), 45.5 (d, 
Cb), 49.4 (t, CH2), 73.8 (s), 87.1 (d, Cc), 98.7 (s, C(CH3)2), 119.7 (s), 126.2 (d, Ar), 130.9 (s), 
140.6 (s), 164.3 (s, CO2). 
Minor diastereomer: 1H-NMR (600 MHz, d6-DMSO): δ = 1.19 (d, 3J = 6.6 Hz, 3 H, CH3CH), 
1.31 (s, 6 H, C(CH3)2), 1.83 (m, 4 H, 2 × CH2), 2.60 (t, 3J = 6.6 Hz, 4 H, 2 × CH2), 3.00 (m, 4 H, 
2 × CH2), 3.88 (d, 3J = 12.0 Hz, 1 H, Hb), 5.84-5.87 (m, 1 H, Hc), 6.83 (s, 2 H, ArH). 13C-NMR 
(75.5 MHz, d6-DMSO): δ = 19.4 (q, CH3CH), 21.8 (t, CH2), 25.6 (q, C(CH3)2), 27.2 (t, CH2), 
46.2 (d, Cb), 49.4 (t, CH2), 73.9 (s), 84.3 (d, Cc), 99.0 (s, C(CH3)2), 119.7 (s), 127.1 (d, Ar), 131.4 
(s), 131.7 (s), 140.6 (s), 164.3 (s, CO2). Signal assignments are based on additional DEPT, 
gHSQC, and gHMBC experiments. 
 
3db/4db (ok-c213-3): A mixture of equimolar amounts of 1d and 2b-K+ in dry d6-DMSO was 
stirred until decolorization was observed.. Then a sample was taken to analyze 3db by NMR 
spectroscopy. After acidifying the remaining solution with 2 M aq HCl, a solid (4db) precipitated 
which was filtered and dried. 
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        327.38               198.27         525.65            487.55 
      C19H21NO4                C7H11KO4       C26H32KNO8          C26H33NO8 
            1d    2b-K+            3db    4db 
 
3db: 1H-NMR (600 MHz, d6-DMSO): δ = 0.96 (t, 3J = 7.2 Hz, 3 H, CH2CH3), 1.11 (t, 3J = 7.2 
Hz, 3 H, CH2CH3), 1.34 (s, 6 H, C(CH3)2), 1.83 (quint, t, 3J = 5.4 Hz, 4 H, 2 × CH2), 2.56 (t, 3J = 
5.4 Hz, 4 H, 2 × CH2), 2.97 (t, 3J = 5.4 Hz, 4 H, 2 × CH2), 3.80-3.88 (m, 2 H, CH2CH3), 3.92-
4.00 (m, 2 H, CH2CH3), 4.20 (d, 3J = 12.6 Hz, 1 H, Hb), 4.80 (d, 3J = 12.6 Hz, 1 H, Hc), 6.70 (s, 2 
H, ArH). 13C-NMR (75.5 MHz, d6-DMSO): δ = 13.7 (q, CH2CH3), 13.9 (q, CH2CH3), 22.0 (t, 
CH2), 25.7 (q, C(CH3)2), 27.2 (t, CH2), 40.3 (d, Cb), 49.5 (t, CH2), 54.3 (d, Cc), 59.6 (t, CH2CH3), 
59.8 (t, CH2CH3), 74.8 (s, Ca), 98.5 (s, C(CH3)2), 119.4 (s, Ar), 126.4 (d, Ar), 133.0 (s), 140.1 (s), 
164.3 (s, CO2), 168.5 (s, CO2Et), 168.9 (s, CO2Et). Signal assignments are based on additional 
DEPT, gHSQC, and gHMBC experiments. For the ESI-MS, a mixture of equimolar amounts of 
1d and 2b-K+ in dry EtOH was analyzed. MS: (ESI, negative) m/z: 486 (100) [M – K]–. 
 
4db: 1H-NMR (300 MHz, CDCl3): δ = 0.99 (t, 3J = 7.2 Hz, 3 H, CH2CH3), 1.24 (t, 3J = 7.2 Hz, 3 
H, CH2CH3), 1.33, 1.63 (2 s, 2 × 3 H, C(CH3)2), 1.87 (quint, 3J = 5.7 Hz, 4 H, 2 × CH2), 2.60 (t, 
3J = 5.7 Hz, 4 H, 2 × CH2), 3.04 (t, 3J = 5.7 Hz, 4 H, 2 × CH2), 3.95 (q, 3J = 7.2 Hz, 2 H, 
CH2CH3), 4.13-4.22 (m, 2 H, CH2CH3), 4.26-4.30 (m, 2 H, Ha and Hb), 4.65 (d, 3J = 12.0 Hz, 1 
H, Hc), 6.69 (s, 2 H, ArH). 13C-NMR (75.5 MHz, CDCl3): δ = 13.7 (q, CH2CH3), 21.9 (t, CH2), 
27.5 (t, CH2), 28.8, 28.2 (2 q, C(CH3)2), 42.8 (d, Cb), 49.3 (d, Ca), 49.9 (t, CH2), 53.3 (d, Cc), 61.0 
(t, CH2CH3), 61.7 (t, CH2CH3), 105.2 (s, C(CH3)2), 121.4 (s), 127.6 (d, Ar), 142.3 (s), 164.9 (s), 
165.5 (s), 167.7 (s, C=O), 169.1 (s, C=O). Signal assignments are based on additional DEPT, 
gHSQC, and gHMBC experiments. 
 
3dd/4dd (ok-c179c): A mixture of equimolar amounts of 1d and 2d-K+ in dry d6-DMSO was 
stirred. The resulting solution of 3dd was analyzed by NMR spectroscopy without further 
workup. 
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      327.38      104.16       431.54          393.45        
  C19H21NO4            C3HKN2    C22H22KN3O4    C22H23N3O4 
      1d                 2d-K+          3dd           4dd 
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1H-NMR (400 MHz, d6-DMSO): δ = 1.46 (s, 6 H, C(CH3)2), 1.85 (quint, 3J = 5.6 Hz, 4 H, 2 × 
CH2), 2.61 (t, 3J = 5.6 Hz, 4 H, 2 × CH2), 3.04 (t, 3J = 5.6 Hz, 4 H, 2 × CH2), 4.12 (d, 3J = 12.0 
Hz, 1 H, Hb), 5.68 (d, 3J = 12.0 Hz, 1 H, Hc), 6.81 (s, 2 H, ArH). 13C-NMR (100 MHz, d6-
DMSO): δ = 21.7 (t, CH2), 25.8 (q, C(CH3)2), 26.6 (d, Cc), 27.2 (t, CH2), 43.3 (d, Cb), 49.3 (d, 
CH2), 73.2 (s, Ca), 99.7 (s, C(CH3)2), 115.2 (s, CN), 120.1 (d), 126.2 (s), 129.0 (s), 141.4 (s), 
164.5 (s, CO2). Signal assignments are based on additional gHSQC experiments. MS (ESI, 
negative): m/z (%): 392 (100) [M - K]–, 212 (35), (ESI, positive): m/z (%): 394 (100) [M - K + 
2H]+, 336 (17). 
 
A mixture of 1d (251 mg, 0.767 mmol) and 2d-K+ (88 mg, 0.85 mmol) in dry DME (2 mL) was 
stirred for 30 min at room temperature. A slight change of the color from purple to dark red 
indicated the beginning of the reaction. The reaction mixture was poured on cold water, acidified 
and after 10 min at 8 °C, a dark solid started to separate from the solution. Filtration and drying 
delivered 4dd (175 mg), red solid; mp 124.7–124.9 °C (dec). 
1H-NMR (200 MHz, CDCl3): δ = 1.40, 1.73 (2 s, 2 × 3 H, C(CH3)2), 1.96 (quint, 3J = 6 Hz, 4 H, 
2 × CH2), 2.69 (t, 3J = 6 Hz, 4 H, 2 × CH2), 3.15 (t, 3J = 6 Hz, 4 H, 2 × CH2), 4.01 (d, 3J = 3.3 Hz, 
1 H, Ha), 4.21 (dd, 3J = 3.3 Hz, 3J = 12.5 Hz, 1 H, Hb), 5.12 (d, 3J = 12.5 Hz, 1 H, Hc), 6.68 (s, 2 
H, Ar-H). MS (ESI, negative): m/z (%): 392 (100) [M - H]–, (ESI, positive): m/z (%): 394 (100) 
[M + H]+. HR-MS: calcd. 393.1689 (C22H23N3O4), found 393.1657. 
 
 
 
3dg (ok-c181): A mixture of equimolar amounts of 1d (332 mg, 1.02 mmol) and 2g-K+ (138 mg, 
0.998 mmol) in dry d6-DMSO was stirred. The resulting solution of 3dg was analyzed by NMR 
spectroscopy without further workup. 
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    327.38   138.21         465.60 
C19H21NO4                                   C5H7KO2        C24H28KNO6 
       1d               2g-K+                        3dg 
 
1H-NMR (400 MHz, d6-DMSO): δ = 1.32 (s, 6 H, C(CH3)2), 1.83 (quint, 3J = 5.2 Hz, 4 H, 2 × 
CH2), 1.92 (s, 3 H, COCH3), 2.08 (s, 3 H, COCH3), 2.57 (t, 3J = 5.2 Hz, 4 H, 2 × CH2), 2.98 (t, 3J 
= 5.2 Hz, 4 H, 2 × CH2), 4.33 (d, 3J = 12.8 Hz, 1 H, Hb), 5.17 (d, 3J = 12.8 Hz, 1 H, Hc), 6.71 (s, 2 
H, ArH). 13C-NMR (75.5 MHz, d6-DMSO): δ = 21.9 (t, CH2), 25.6 (q, C(CH3)2), 27.2 (t, CH2), 
28.3 (q, COCH3), 30.4 (q, COCH3), 40.5 (d, Cb), 49.5 (t, CH2), 70.2 (d, Cc), 75.0 (d, Ca), 98.7 (s, 
C(CH3)2), 119.7 (s), 126.1 (s), 132.9 (s), 140.2 (d, Ar), 164.6 (s, CO2), 204.0 (s, COCH3), 204.8 
(s, COCH3). Signal assignments are based on additional DEPT and gHSQC experiments. MS 
(ESI, negative): m/z (%): 426 (100) [M - K]–, (ESI, positive): m/z (%): 466 (62) [M + H]+, 428 
(60), 207 (35). 
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3. Reactivities of Benzylidene Meldrum’s Acids 1a–d 
 

3.1 Reactions of Electrophiles 1a–d with Carbanions 2 
 
Reactions of Electrophile 1a 
 
Table S1:  Kinetics of the reaction of 1a with the dimedone anion 2h (K+ salt) in DMSO at 20 

°C (stopped-flow UV-Vis spectrometer, λ = 322 nm). 

No. [E]0 / M [C-]0 / M kobs / s−1 

F5-2 1.81 × 10−5 1.77 × 10−4 5.76 × 101 

F5-3 1.81 × 10−5 2.53 × 10−4 7.31 × 101 

F5-1 1.81 × 10−5 3.65 × 10−4 1.10 × 102 

F5-4 1.81 × 10−5 5.51 × 10−4 1.67 × 102 

F5-5 1.81 × 10−5 7.38 × 10−4 2.19 × 102 
 
k2 = 2.93 × 105 M–1 s–1 
 
Table S2: Kinetics of the reaction of 1a with the Meldrum’s acid anion 2i (K+ salt) in DMSO 

at 20 °C (stopped-flow UV-Vis spectrometer, λ = 322 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

F4-1 3.62 × 10−5 2.27 × 10−4 3.38 

F4-2 3.62 × 10−5 4.72 × 10−4 5.89 

F4-3 3.62 × 10−5 7.17 × 10−4 8.74 

F4-4 3.62 × 10−5 9.62 × 10−4 1.16 × 101 

F4-5 3.62 × 10−5 1.21 × 10−3 1.47 × 101 

k2 = 1.16 × 104 M–1 s–1 

y = 293628.778x + 2.852
R2 = 0.999
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Reactions of Electrophile 1b  
 
Table S3:  Kinetics of the reaction of 1b with the anion of diethyl malonate 2b (K+ salt) in 

DMSO at 20 °C (stopped-flow UV-Vis spectrometer, λ = 369 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

331-1 1.06 × 10−5 1.08 × 10−4 1.08 × 102 

331-2 1.06 × 10−5 1.64 × 10−4 1.71 × 102 

331-3 1.06 × 10−5 2.21 × 10−4 2.41 × 102 

331-5 1.06 × 10−5 3.33 × 10−4 3.65 × 102 

 
k2 = 1.15 × 106 M–1 s–1 
 
Table S4: Kinetics of the reaction of 1b with the anion of ethyl cyano acetate 2c (K+ salt) in 

DMSO at 20 °C(stopped-flow UV-Vis spectrometer, λ = 369 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

288-1 9.15 × 10−6 9.47 × 10−5 1.59 × 102 

288-5 9.15 × 10−6 1.44 × 10−4 2.51 × 102 

288-2 9.15 × 10−6 1.94 × 10−4 3.54 × 102 

288-4 9.15 × 10−6 2.45 × 10−4 4.48 × 102 

 
k2 = 1.96 × 106 M–1 s–1 
 
Table S5: Kinetics of the reaction of 1b with the anion of malononitrile 2d (generated by 

deprotonation of 2d-H with 1.05 equiv. KOtBu) in DMSO at 20 °C (stopped-flow 
UV-Vis spectrometer, λ = 369 nm). 

 
 

 
k2 = 2.51× 106 M–1 s–1 

No. [E]0 / M [C-]0 / M kobs / s−1 

84-1 1.98 × 10−5 9.16 × 10−5 2.06 × 102 

84-2 1.98 × 10−5 1.93 × 10−4 4.78 × 102 
84-3 1.98 × 10−5 3.96 × 10−4 9.74 × 102 

y = 1146765.990x - 15.713
R2 = 1.000
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y = 2511439.9243x - 17.0934
R2 = 0.9995
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Table S6: Kinetics of the reaction of 1b with ethyl acetoacetate 2e (K+ salt) in DMSO at 20 
°C (stopped-flow UV-Vis spectrometer, λ = 369 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

273-3 2.40 × 10−5 1.02 × 10−4 9.18 × 101 

273-1 2.40 × 10−5 2.16 × 10−4 1.80 × 102 

273-4 2.40 × 10−5 3.30 × 10−4 2.59 × 102 

273-2 2.40 × 10−5 4.44 × 10−4 3.47 × 102 

 
k2 = 7.42 × 105 M–1 s–1 
 
 
Table S7a:  Kinetics of the reaction of 1b with the phenyl nitromethyl anion 2f (generated by 

deprotonation of 2f-H with 1.05 equiv. KOtBu) in DMSO at 20 °C (stopped-flow 
UV-Vis spectrometer, λ = 400 nm). 

 

No. [E]0 / M [C-]0 / M kobs / s−1 

348c-1 1.95 × 10−5 2.00 × 10−4 3.39 × 101 

348c-4 1.95 × 10−5 3.05 × 10−4 5.54 × 101 

348c-2 1.95 × 10−5 4.09 × 10−4 7.79 × 101 

348c-5 1.95 × 10−5 6.20 × 10−4 1.25 × 102 

348c-3 1.95 × 10−5 8.29 × 10−4 1.74 × 102 
 
k2 = 2.23 × 105 M–1 s–1 
 
 
Table S7b: Kinetics of the reaction of 1b with the phenyl nitromethyl anion 2f (generated by 
deprotonation of 2f-H with 0.27 equiv. KOtBu) in DMSO at 20 °C (stopped-flow UV-Vis 
spectrometer, λ = 400 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

348b-1 2.44 × 10−5 2.65 × 10−4 5.13 × 101 

348b-4 2.44 × 10−5 4.03 × 10−4 8.21 × 101 

348b-2 2.44 × 10−5 5.42 × 10−4 1.10 × 102 

348b-5 2.44 × 10−5 6.81 × 10−4 1.45 × 102 

348b-3 2.44 × 10−5 8.20 × 10−4 1.73 × 102 
 
k2 = 2.21 × 105 M–1 s–1 

y = 742110.771x + 16.894
R2 = 1.000
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Table S8: Kinetics of the reaction of 1b with the acetylacetone anion 2g (K+ salt) in DMSO 

at 20 °C (stopped-flow UV-Vis spectrometer, λ = 369 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

80-1 1.98 × 10−5 8.95 × 10−5 1.49 × 101 

80-2 1.98 × 10−5 1.89 × 10−4 3.27 × 101 

80-3 1.98 × 10−5 3.88 × 10−4 6.95 × 101 

80-4 1.98 × 10−5 5.87 × 10−4 1.07 × 102 

80-5 1.98 × 10−5 8.14 × 10−4 1.52 × 102 
 
k2 = 1.89 × 105 M–1 s–1 
 
Table S9:  Kinetics of the reaction of 1b with the dimedone anion 2h (K+ salt) in DMSO at 20 

°C (stopped-flow UV-Vis spectrometer, λ = 369 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

82-1 1.98 × 10−5 8.75 × 10−5 5.11 × 100 

82-2 1.98 × 10−5 1.85 × 10−4 1.11 × 101 

82-3 1.98 × 10−5 3.80 × 10−4 2.28 × 101 

82-4 1.98 × 10−5 5.75 × 10−4 3.51 × 101 

82-5 1.98 × 10−5 7.70 × 10−4 4.58 × 101 
 
k2 = 6.00 × 104 M–1 s–1 
 
Table S10: Kinetics of the reaction of 1b with the Meldrum’s acid anion 2i (generated by 

deprotonation of 2i-H with 1.05 equiv. KOtBu, 1 equiv. 18-crown-6) in DMSO at 
20 °C (stopped-flow UV-Vis spectrometer, λ = 369 nm). 

 

No. [E]0 / M [C-]0 / M kobs / s−1 

328-3 2.35 × 10−5 6.81 × 10−4 1.81 

328-4 2.35 × 10−5 9.12 × 10−4 2.32 

328-7 2.35 × 10−5 1.14 × 10−3 2.98 

328-2 2.35 × 10−5 1.38 × 10−3 3.37 

328-1 2.35 × 10−5 1.61 × 10−3 4.05 
 
k2 = 2.39 × 103 M–1 s–1 

y = 189121.6149x - 2.9298
R2 = 0.9997
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Reactions of Electrophile 1c  
 
Table S11: Kinetics of the reaction of 1c with the diethyl malonate anion 2b (K+ salt) in 

DMSO at 20 °C (stopped-flow UV-Vis spectrometer, λ = 459 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

330-1 1.59 × 10−5 5.56 × 10−4 1.96 × 101 

330-2 1.59 × 10−5 1.12 × 10−3 3.66 × 101 

330-3 1.59 × 10−5 1.68 × 10−3 5.31 × 101 

330-4 1.59 × 10−5 2.25 × 10−3 6.81 × 101 

330-5 1.59 × 10−5 2.81 × 10−3 8.54 × 101 
k2 = 2.89 × 104 M–1 s–1 
 
Table S12: Kinetics of the reaction of 1c with the anion of ethyl cyano acetate 2c (generated 

by deprotonation of 2c-H with 1.05 equiv. KOtBu) in DMSO at 20 °C (stopped-
flow UV-Vis spectrometer, λ = 459 nm). 

 
No. [E]0 / M [C-]0 / M kobs / s−1 

73-1 2.00 × 10−5 1.78 × 10−4 6.24 × 100 

73-2 2.00 × 10−5 4.12 × 10−4 1.81 × 101 

73-3 2.00 × 10−5 7.87 × 10−4 3.55 × 101 

73-4 2.00 × 10−5 1.16 × 10−3 5.33 × 101 

73-5 2.00 × 10−5 1.63 × 10−3 7.57 × 101 

k2 = 4.76 × 104 M–1 s–1 

 
Table S13: Kinetics of the reaction of 1c with the anion of malonitrile 2d (K+ salt) in DMSO 

at 20 °C (stopped-flow UV-Vis spectrometer, λ = 459 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

83-1 1.00 × 10−5 9.65 × 10−5 5.92 × 100 

83-2 1.00 × 10−5 1.98 × 10−4 1.45 × 101 

83-3 1.00 × 10−5 4.01 × 10−4 3.03 × 101 

83-4 1.00 × 10−5 6.47 × 10−4 4.75 × 101 

83-5 1.00 × 10−5 7.92 × 10−4 5.59 × 101 
k2 = 7.21 × 104 M–1 s–1 
 

y = 28907.1024x + 3.8749
R2 = 0.9996
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Table S14: Kinetics of the reaction of 1c with the anion of ethyl acetoacetate 2e (K+ salt) in 
DMSO at 20 °C (stopped-flow UV-Vis spectrometer, λ = 459 nm). 

 

No. [E]0 / M [C-]0 / M kobs / s−1 

271-1 1.99 × 10−5 4.46 × 10−4 4.91 × 100 

271-2 1.99 × 10−5 9.02 × 10−4 1.16 × 101 

271-3 1.99 × 10−5 1.36 × 10−3 1.73 × 101 

271-4 1.99 × 10−5 1.82 × 10−3 2.27 × 101 

271-5 1.99 × 10−5 2.27 × 10−3 2.83 × 101 

 
k2 = 1.27 × 104 M–1 s–1 
 
Table S15: Kinetics of the reaction of 1c with the phenyl nitromethyl anion 2f (K+ salt) in 

DMSO at 20 °C (stopped-flow UV-Vis spectrometer, λ = 460 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

a347-4 2.25 × 10−5 2.59 × 10−4 9.20 × 10-1 

a347-1 2.25 × 10−5 5.28 × 10−4 1.85 

a347-2 2.25 × 10−5 7.98 × 10−4 2.94 

a347-3 2.25 × 10−5 1.33 × 10−3 5.07 
 
k2 = 3.87 × 103 M–1 s–1 
 
 
Table S16: Kinetics of the reaction of 1c with the acetylacetone anion 2g (K+ salt) in DMSO 

at 20 °C (stopped-flow UV-Vis spectrometer, λ = 459 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

79-1 1.00 × 10−5 9.44 × 10−5 2.96 × 10-1 

79-2 1.00 × 10−5 1.94 × 10−4 6.30 × 10-1 

79-3 1.00 × 10−5 3.93 × 10−4 1.32 

79-4 1.00 × 10−5 5.91 × 10−4 2.03 

79-5 1.00 × 10−5 8.19 × 10−4 2.82 
 
k2 = 3.50 × 103 M–1 s–1 

y = 12701.9138x - 0.2944
R2 = 0.9984
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Table S17: Kinetics of the reaction of 1c with the dimedone anion 2h (K+ salt) in DMSO at 20 
°C (stopped-flow UV-Vis spectrometer, λ = 459 nm). 

 

No. [E]0 / M [C-]0 / M kobs / s−1 

81-1 1.00 × 10−5 9.25 × 10−5 9.10 × 10-2 

81-2 1.00 × 10−5 1.90 × 10−4 1.91 × 10-1 

81-3 1.00 × 10−5 3.85 × 10−4 3.81 × 10-1 

81-4 1.00 × 10−5 5.80 × 10−4 5.87 × 10-1 

81-5 1.00 × 10−5 7.75 × 10−4 7.55 × 10-1 

 
k2 = 9.82 × 102 M–1 s–1 

y = 981.6505x + 0.0041
R2 = 0.9990

0.0
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0.6
0.8
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0.0000 0.0002 0.0004 0.0006 0.0008 0.0010

[2h-K / M]
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-1
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Reactions of Electrophile 1d 
 
Table S18: Kinetics of the reaction of 1d with the nitroethyl anion 2a (nBu4N+ salt) in DMSO 

at 20 °C (stopped-flow UV-Vis spectrometer, λ = 487 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

275-1 1.33 × 10−5 1.63 × 10−4 3.79 

275-2 1.33 × 10−5 4.17 × 10−4 8.32 

275-3 1.33 × 10−5 6.28 × 10−4 1.30 × 101 

275-4 1.33 × 10−5 8.40 × 10−4 1.78 × 101 

275-5 1.33 × 10−5 1.05 × 10−3 2.24 × 101 

 
k2 = 2.12 × 104 M–1 s–1 
 
Table S19: Kinetics of the reaction of 1d with the diethyl malonate anion 2b (K+ salt) in 

DMSO at 20 °C (stopped-flow UV-Vis spectrometer, λ = 483 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

329-1 2.41 × 10−5 5.52 × 10−4 4.04 

329-2 2.41 × 10−5 1.12 × 10−3 7.55 

329-3 2.41 × 10−5 1.68 × 10−3 1.12 × 101 

329-4 2.41 × 10−5 2.24 × 10−3 1.44 × 101 

329-5 2.41 × 10−5 2.81 × 10−3 1.78 × 101 
 
k2 = 6.08 × 103 M–1 s–1 
 
Table S20: Kinetics of the reaction of 1d with the ethyl cyano acetate anion 2c (K+ salt) in 

DMSO at 20 °C (stopped-flow UV-Vis spectrometer, λ = 487 nm). 
 

 

 
k2 = 7.98 × 103 M–1 s–1 

No. [E]0 / M [C-]0 / M kobs / s−1 

274-1 1.33 × 10−5 3.65 × 10−4 2.69 

274-2 1.33 × 10−5 7.36 × 10−4 5.63 

274-3 1.33 × 10−5 1.11 × 10−3 8.51 

274-4 1.33 × 10−5 1.48 × 10−3 1.15 × 101 

274-5 1.33 × 10−5 1.85 × 10−3 1.46 × 101 

y = 21164.0490x - 0.0677
R2 = 0.9978
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Table S21: Kinetics of the reaction of 1d with the malonitrile anion 2d (K+ salt) in DMSO at 

20 °C (stopped-flow UV-Vis spectrometer, λ = 487 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

276-1 1.33 × 10−5 2.33 × 10−4 3.13 

276-2 1.33 × 10−5 4.72 × 10−4 6.66 

276-5 1.33 × 10−5 1.19 × 10−3 1.73 × 101 

 
k2 = 1.48 × 104 M–1 s–1 
 
Table S22: Kinetics of the reaction of 1d with the ethyl acetoacetate anion 2e (K+ salt) in 

DMSO at 20 °C (stopped-flow UV-Vis spectrometer, λ = 487 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

272-5 1.33 × 10−5 4.50 × 10−4 1.51 

272-4 1.33 × 10−5 9.06 × 10−4 2.87 

272-3 1.33 × 10−5 1.36 × 10−3 4.21 

272-2 1.33 × 10−5 1.82 × 10−3 5.49 

272-1 1.33 × 10−5 2.27 × 10−3 6.65 
 
k2 = 2.83 × 103 M–1 s–1 
 
Table S23: Kinetics of the reaction of 1d with the phenyl nitromethyl anion 2f (generated by 

deprotonation of 2f-H with 1.05 equiv. KOtBu) in DMSO at 20 °C (stopped-flow 
UV-Vis spectrometer, λ = 480 nm). 

 

No. [E]0 / M [C-]0 / M kobs / s−1 

f2-1 1.89 × 10−5 4.12 × 10−4 2.22 × 10-1 

f2-2 1.89 × 10−5 8.47 × 10−4 4.24 × 10-1 

f2-3 1.89 × 10−5 1.28 × 10−3 6.40 × 10-1 

f2-4 1.89 × 10−5 1.70 × 10−3 8.62 × 10-1 

f2-5 1.89 × 10−5 2.13 × 10−3 1.06 
 
k2 = 4.93 × 102 M–1 s–1

y = 14824.6120x - 0.3477
R2 = 1.0000
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Table S24: Kinetics of the reaction of 1d with the acetylacetone anion 2g (K+ salt) in DMSO 
at 20 °C (stopped-flow UV-Vis spectrometer, λ = 487 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

SB38-1 1.53 × 10−5 4.63 × 10−4 2.63 × 10-1 

SB38-2 1.53 × 10−5 9.26 × 10−4 4.06 × 10-1 

SB38-3 1.53 × 10−5 1.85 × 10−3 7.51 × 10-1 

SB38-4 1.53 × 10−5 2.32 × 10−3 9.82 × 10-1 
 
k2 = 3.84 × 102 M–1 s–1 
 
 
Table S25: Kinetics of the reaction of 1d with the dimedone anion 2h (K+ salt) in DMSO at 20 

°C (stopped-flow UV-Vis spectrometer, λ = 487 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

SB39-1 1.53 × 10−5 4.32 × 10−4 1.00 × 10-1 

SB39-2 1.53 × 10−5 8.64 × 10−4 1.39 × 10-1 

SB39-3 1.53 × 10−5 1.83 × 10−3 2.50 × 10-1 

SB39-4 1.53 × 10−5 2.16 × 10−3 2.84 × 10-1 
 
k2 = 1.08 × 102 M–1 s–1 

y = 383.8643x + 0.0665
R2 = 0.9949
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3.2 Reactions of Electrophiles 1b-d with Amines in Different Solvents 
 
Table S26: Kinetics of the reaction of 1b with piperidine in DMSO at 20° C (stopped-flow 

UV-Vis spectrometer, λ = 369 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

283-1 1.14 × 10−5 9.35 × 10−5 1.97 × 102 

283-3 1.14 × 10−5 1.87 × 10−4 3.65 × 102 

283-2 1.14 × 10−5 2.34 × 10−4 4.71 × 102 

 
k2 = 1.93 × 106 M–1 s–1 
 
Table S27: Kinetics of the reaction of 1b with piperidine in DMSO/H2O (50:50, v/v) at 20° C 

(stopped-flow UV-Vis spectrometer, λ = 369 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

282-1 9.15 × 10−6 1.17 × 10−4 3.63 × 101 

282-2 9.15 × 10−6 2.34 × 10−4 7.23 × 101 

282-3 9.15 × 10−6 4.67 × 10−4 1.40 × 102 

282-4 9.15 × 10−6 6.54 × 10−4 1.92 × 102 

 
k2 = 2.89 × 105 M–1 s–1 
 
Table S28: Kinetics of the reaction of 1c with piperidine in DMSO at 20 °C (stopped-flow 

UV-Vis spectrometer, λ = 459 nm). 
 

 

 
k2 = 1.71 × 105 M–1 s–1 
 
 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

278b-5 2.50 × 10−5 3.21 × 10−4 2.16 × 102 

278b-3 2.50 × 10−5 6.41 × 10−4 2.70 × 102 

278b-4 2.50 × 10−5 1.03 × 10−3 3.31 × 102 

278b-1 2.50 × 10−5 1.28 × 10−3 3.82 × 102 

y = 1932684.943x + 13.336
R2 = 0.997

0
100
200
300
400
500

0.0000
0

0.0000
5

0.0001
0

0.0001
5

0.0002
0

0.0002
5

[piperidine] / M

kobs / s
-1

y = 288732.5043x + 3.7967
R2 = 0.9996

0

50

100

150

200

0.0000 0.0002 0.0004 0.0006 0.0008

[piperidine] / M

kobs / s-1

y = 170640.382x + 160.210
R2 = 0.998

0
50

100
150
200
250
300
350
400

0.0000 0.0005 0.0010 0.0015

[piperidine] / M

kobs / s
-1



 S22

Table S29: Kinetics of the reaction of 1c with piperidine in DMSO/H2O (50:50, v/v) at 20 °C 
(stopped-flow UV-Vis spectrometer, λ = 459 nm). 

 
 

 
k2 = 3.76 × 104 M–1 s–1 
 
 
Table S30: Kinetics of the reaction of 1c with morpholine in DMSO at 20 °C (stopped-flow 

UV-Vis spectrometer, λ = 459 nm). 
 

 

 
k2 = 3.78 × 105 M–1 s–1 
 
 
 
Table S31:  Kinetics of the reaction of 1c with morpholine in DMSO/H2O (50:50, v/v) at 20 °C 

(stopped-flow UV-Vis spectrometer, λ = 459 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

287-1 1.99 × 10−5 1.01 × 10−3 7.37 × 101 

287-2 1.99 × 10−5 1.51 × 10−3 7.73 × 101 

287-3 1.99 × 10−5 2.02 × 10−3 8.41 × 101 

287-4 1.99 × 10−5 2.44 × 10−3 8.77 × 101 

287-5 1.99 × 10−5 3.02 × 10−3 9.60 × 101 

 
k2 = 1.11 × 104 M–1 s–1 
 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

279-2 1.25 × 10−5 2.56 × 10−4 1.39 × 101 

279-3 1.25 × 10−5 5.12 × 10−4 2.28 × 101 

279-4 1.25 × 10−5 7.68 × 10−4 3.17 × 101 

279-5 1.25 × 10−5 1.02 × 10−3 4.30 × 101 

No. [E]0 / M [C-]0 / M kobs / s−1 

284b-4 2.86 × 10−5 4.80 × 10−4 2.21 × 102 

284b-1 2.86 × 10−5 7.20 × 10−4 2.90 × 102 

284b-3 2.86 × 10−5 9.60 × 10−4 4.01 × 102 

284b-2 2.86 × 10−5 1.20 × 10−3 4.86 × 102 

y = 37575.367x + 3.800
R2 = 0.996
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Table S32:  Kinetics of the reaction of 1d with piperidine in DMSO at 20 °C (stopped-flow 
UV-Vis spectrometer, λ = 487 nm). 

 
 

 
k2 = 1.80 × 104 M–1 s–1 
 
 
Table S33: Kinetics of the reaction of 1d with piperidine in DMSO/H2O (50:50, v/v) at 20 °C 

(stopped-flow UV-Vis spectrometer, λ = 487 nm). 
 

No. [E]0 / M [C-]0 / M kobs / s−1 

281-1 1.05 × 10−5 7.68 × 10−4 1.69 × 101 

281-2 1.05 × 10−5 2.05 × 10−3 2.57 × 101 

281-4 1.05 × 10−5 2.56 × 10−3 2.79 × 101 

281-3 1.05 × 10−5 3.07 × 10−3 3.14 × 101 

 
k2 = 6.23 × 103 M–1 s–1 

No. [E]0 / M [C-]0 / M kobs / s−1 

280-3 1.05 ×10−5 1.02 × 10−3 2.17 × 102 

280-2 1.05 ×10−5 1.54 × 10−3 2.27 × 102 

280-5 1.05 ×10−5 1.79 × 10−3 2.31 × 102 

280-4 1.05 ×10−5 2.05 × 10−3 2.35 × 102 

280-1 1.05 ×10−5 2.56 × 10−3 2.45 × 102 

y = 17967.431x + 198.800
R2 = 0.998
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4. Copies of NMR-Spectra 

Electrophile 1d 
1H-NMR: 

 
13C-NMR: 
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Product 3ah: 
 
1H-NMR: 

 
13C-NMR: 
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Product 3bb: 
 
1H-NMR: 

 
13C-NMR: 
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Product 4bb: 
 
1H-NMR: 
 

 
13C-NMR: 
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Product 4bd: 
 
1H-NMR: 

 
13C-NMR: 
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Product 4be: 
 
1H-NMR: 

 
13C-NMR: 
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Product 4bg: 
 
1H-NMR: 

 
13C-NMR: 
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Product 3bh: 
1H-NMR: 

 
13C-NMR: 
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Product 3cb: 
 
1H-NMR: 

 
13C-NMR: 
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Product 4cb: 
1H-NMR: 

 
13C-NMR: 
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Product 3cd: 
1H-NMR: 

 
13C-NMR: 
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Product 3cg: 
 
1H-NMR: 

 
13C-NMR: 

 



 S36

Product 3ch: 
 
1H-NMR: 

 
13C-NMR: 
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Product 3da: 
 
1H-NMR: 

 
13C-NMR: 
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Product 3db: 
 
1H-NMR: 

 
13C-NMR: 
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Product 4db: 
 
1H-NMR: 

 
13C-NMR 
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Product 3dd: 
1HNMR: 

 
13C-NMR: 
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Product 4dd: 
 
1H-NMR: 
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Product 3dg: 
 
1H-NMR: 

 
13C-NMR: 

 


