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General Information: Unless otherwise indicated, all compounds and reagents were 

purchased from commercial suppliers and used without further purification. Proton 

nuclear magnetic resonance spectra are recorded at 400 MHz. All chemical shifts (d) 

are given in ppm. NMR spectra were recorded on Bruker AMX-400 NMR 

spectrometer. IR spectra were recorded on a Perkin-Elmer 983G instrument. HRMS 

was recorded on a HP-5989A spectrometer. ESI-MS was recorded on an Agilent-6110 

spectrometer. LC was recorded on an Agilent-1200 series system. The substrates 

2a-2o were prepared as reported before (W. Liu, Tetrahedron, 2011, 67, 1768–1773). 

General procedure for the Tandem Cross-Rauhut-Currier/transesterification 

Reactions 
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Scheme 1.   

To a mixture of enone 2 (0.10 mmol) and acrylic acid ester 3a (0.30 mmol) in acetonitrile (1.0 mL) 

was added DABCO (0.01 mmol) at ambient temperature. After stirring for 2-3.5 h, the solvent 

was concentrated to afford the desired product 1 after flash column chromatography on silica gel 

(PE/ EA 95 : 5). 
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Ph O

NC

Ph

O

 
 

5-Methyl-6-oxo-2,4-diphenyl-6H-pyran-3-carbonitrile (1a): white solid; Mp: 

133-134 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.01 (3H, s), δ 7.31- 7.33 (2H, m), δ 7.51- 

7.58 (6H, m), δ 8.03- 8.05 (2H, m); 
13

C NMR (100 MHz, CDCl3) δ 14.4, 93.4, 115.3, 

115.5, 121.5, 127.9, 128.5, 129.0, 129.7, 129.9, 132.6, 134.3, 151.0, 160.8, 165.8; IR 

(KBr): 2958, 2918, 2849, 2227, 1736, 1620, 1543, 1494, 1446, 1344, 1160, 848 cm
-1

; 

HRMS (ESI) Calcd for C19H13NNaO2 ([M+Na]
+
) 310.0839. Found: 310.0852. 

Ph O

NC

O

Br  

4-(4-Bromo-phenyl)-5-methyl-6-oxo-2-phenyl-6H-pyran-3-carbonitrile (1b): 

white solid; Mp: 166-167 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.00 (3H, s), δ 7.21 (2H, 

d, J = 8.4 Hz), δ 7.51- 7.61 (3H, m), δ 7.68 (2H, d, J = 8.4 Hz), δ 8.03 (2H, d, J = 7.2 

Hz); 
13

C NMR (100 MHz, CDCl3) δ 14.4, 92.9, 115.4, 121.7, 124.3, 128.5, 129.0, 

129.6, 129.8, 132.4, 132.7, 133.1, 149.7, 160.4, 165.9; IR (KBr): 2958, 2923, 2851, 

2227, 1740, 1489, 1187, 1081, 967 cm
-1

; HRMS (ESI) Calcd for C19H12BrNNaO2 

([M+Na]
+
) 387.9944. Found: 387.9929. 

 

Ph O

NC

O

Br 

4-(3-Bromo-phenyl)-5-methyl-6-oxo-2-phenyl-6H-pyran-3-carbonitrile (1c): 

white solid; Mp: 164-165 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.01(3H, s), δ 7.27 (1H, 

d, J = 6.8 Hz), δ 7.42 (1H, t, J = 8.0 Hz), δ 7.47 (1H, s), δ 7.52-7.66 (4H, m), δ 8.04 

(2H, d, J = 7.2 Hz); 
13

C NMR (100 MHz, CDCl3) δ 14.5, 92.9, 115.2, 121.9, 123.1, 

124.5, 126.6, 128.5, 129.0, 129.8, 130.7, 130.8, 132.8, 132.9, 136.2, 149.3, 160.3, 

165.9; IR (KBr): 2961, 2922, 2851, 2227, 1737, 1620, 1577, 1494, 1344, 1161, 1076, 

988, 857 cm
-1

; HRMS (ESI) Calcd for C19H12BrNNaO2 ([M+Na]
+
) 387.9944. Found: 

387.9938 

 

Ph O

NC

O

Br

 

4-(2-Bromo-phenyl)-5-methyl-6-oxo-2-phenyl-6H-pyran-3-carbonitrile (1d): 
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white solid; Mp: 160-161 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 1.93 (3H, s), δ 7.24 (1H, 

d, J = 1.2 Hz), δ 7.35-7.40 (1H, m), δ 7.47-7.56 (4H, m), δ 7.75 (1H, d, J = 8.0 Hz) δ 

8.06-8.08 (2H, m); 
13

C NMR (100 MHz, CDCl3) δ 14.1, 93.1, 114.9, 121.7, 122.5, 

128.2, 128.4, 129.0, 129.1, 129.8, 131.2, 132.7, 133.4, 135.5, 150.1, 160.6, 165.6; IR 

(KBr): 2960, 2918, 2849, 2227, 1740, 1623, 1544, 1507, 1447, 1343, 1162, 1028, 

1007, 987, 848 cm
-1

; HRMS (ESI) Calcd for C19H12BrNNaO2 ([M+Na]
+
) 387.9944. 

Found: 387.9945 

Ph O

NC

O

Cl  

4-(4-Chloro-phenyl)-5-methyl-6-oxo-2-phenyl-6H-pyran-3-carbonitrile (1e): 

white solid; Mp: 148-149 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.00(3H, s), δ 7.27 (2H, 

d, J = 8.4 Hz), δ 7.51- 7.59 (5H, m), δ 8.02-8.04 (2H, m); 
13

C NMR (100 MHz, 

CDCl3) δ 14.4, 93.0, 115.4, 121.7, 128.5, 129.0, 129.4, 129.8, 132.6, 132.7, 136.1, 

149.8, 160.4, 165.9; IR (KBr): 2959, 2918, 2850, 2227, 1738, 1621, 1541, 1491, 1447, 

1091, 967, 853 cm
-1

; HRMS (ESI) Calcd for C19H12ClNNaO2 ([M+Na]
+
) 344.0449. 

Found: 344.0456 

 

Ph O

NC

O

F  

4-(4-Fluoro-phenyl)-5-methyl-6-oxo-2-phenyl-6H-pyran-3-carbonitrile (1f): white 

solid; Mp: 107-108 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.01(3H, s), δ 7.23 (2H, t, J = 

8.4 Hz), δ 7.31- 7.34 (2H, m), δ 7.52- 7.59 (3H, m), δ 8.04 (2H, d, J = 7.6 Hz); 
13

C 

NMR (100 MHz, CDCl3) δ 14.4, 93.3, 115.5, 116.3 (J = 22.0 Hz), 121.8, 128.7 (J = 

56.6 Hz), 129.8, 130.0, 130.1, 130.4 (J = 3.7 Hz), 132.7, 150.0, 160.5, 163.4 (J = 

249.3 Hz), 165.8; IR (KBr): 2960, 2918, 2849, 2227, 1735, 1635, 1541, 1509, 1495, 

1344, 1233, 1161, 1080, 967, 857, 845 cm
-1

; HRMS (ESI) Calcd for C19H12FNNaO2 

([M+Na]
+
) 328.0744. Found: 328.0741 

 

Ph O

NC

O

OMe  

4-(4-Methoxy-phenyl)-5-methyl-6-oxo-2-phenyl-6H-pyran-3-carbonitrile (1g): 

white solid; Mp: 120-121 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.03(3H, s), δ 3.87(3H, 
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s), δ 7.04 (2H, d, J = 9.2 Hz), δ 7.26- 7.28 (2H, m),δ 7.51- 7.58 (3H, m), δ 8.03 (2H, d, 

J = 7.2 Hz); 
13

C NMR (100 MHz, CDCl3) δ 14.5, 55.4, 93.8, 114.4, 115.8, 121.3, 

126.4, 128.5, 129.0, 129.6, 130.0, 132.5, 150.8, 160.6, 160.8, 165.6; IR (KBr): 2957, 

2924, 2852, 2227, 1733, 1609, 1540, 1511, 1446, 1343, 1292, 1252, 1177, 1160, 1029, 

853, 838 cm
-1

; HRMS (ESI) Calcd for C20H15NNaO3 ([M+Na]
+
) 340.0944. Found: 

340.0950 

Ph O

NC

O

Cl

Cl

 

4-(2,4-Dichloro-phenyl)-5-methyl-6-oxo-2-phenyl-6H-pyran-3-carbonitrile (1h): 

white solid; Mp: 134-135 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 1.94(3H, s), δ 7.21 (1H, 

d, J = 8.4 Hz), δ 7.44 (1H, dd, 
3
J = 8.4 Hz, 

4
J = 2.0 Hz), δ 7.52- 7.60 (4H, m), δ 8.05 

(2H, d, J = 7.2 Hz); 
13

C NMR (100 MHz, CDCl3) δ 14.2, 92.7, 114.6, 123.0, 128.1, 

128.4, 129.1, 129.7, 130.1, 130.3, 131.8, 132.8, 133.2, 136.7, 147.5, 160.1, 165.8; IR 

(KBr): 2960, 2919, 2850, 2227, 1742, 1624, 1545, 1494, 1473, 1344, 1187, 1162, 

1103, 1065, 1008, 968 cm
-1

; HRMS (ESI) Calcd for C19H10Cl2NO2 ([M-H]
+
) 

354.0094. Found: 354.0084 

 

O O

NC

Ph

O
 

4-Furan-2-yl-5-methyl-6-oxo-2-phenyl-6H-pyran-3-carbonitrile (1i): white solid; 

Mp: 122-123 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.28(3H, s), δ 6.63 (1H, t, J = 1.6 Hz), 

δ 6.99 (1H, d, J = 3.2 Hz), δ 7.52- 7.59 (3H, m), δ 7.69 (1H, s), δ 8.00 (2H, d, J = 7.6 

Hz); 
13

C NMR (100 MHz, CDCl3) δ 14.8, 91.2, 112.0, 115.8, 116.0, 120.8, 128.7, 

128.9, 130.0, 132.6, 138.2, 144.9, 145.9, 160.8, 166.7; IR (KBr): 2959, 2918, 2849, 

2226, 1734, 1609, 1541, 1490, 1458, 1446, 1341, 1209, 1081, 966 cm
-1

; HRMS (ESI) 

Calcd for C17H11NNaO3 ([M+Na]
+
) 300.0631. Found: 300.0637 

 

O O

NC

Ph

S
 

5-Methyl-6-oxo-2-phenyl-4-thiophen-2-yl-6H-pyran-3-carbonitrile (1j): white 

solid; Mp: 147-148 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.15(3H, s), δ 7.19-7.22 (2H, 

m), δ 7.51- 7.58 (4H, m), δ 8.03 (2H, d, J = 7.2 Hz); 
13

C NMR (100 MHz, CDCl3) δ 

14.9, 93.9, 115.4, 123.5, 127.7, 128.6, 128.6, 129.0, 129.5, 129.9, 132.7, 133.5, 144.2, 

160.3, 165.7; IR (KBr): 2959, 2918, 2850, 2226, 1735, 1611, 1492, 1446, 1343, 1187, 
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1079.4, 1039, 968 cm
-1

; HRMS (ESI) Calcd for C17H11NNaO2S ([M+Na]
+
) 316.0403. 

Found: 316.0410 

 

O O

NC

Ph

NO2  

5-Methyl-4-(4-nitro-phenyl)-6-oxo-2-phenyl-6H-pyran-3-carbonitrile (1k): white 

solid; Mp: 155-156 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.00 (3H, s), δ 7.53-7.64 (5H, 

m), δ 8.05 (2H, d, J = 7.6 Hz), δ 8.42 (2H, d, J = 8.8 Hz); 
13

C NMR (100 MHz, 

CDCl3) δ 14.5, 92.2, 115.1, 122.0, 124.4, 128.4, 129.1, 129.3, 129.6, 133.0, 140.5, 

148.6, 148.6, 159.9, 166.3; IR (KBr): 2957, 2924, 2854, 2227, 1738, 1651, 1599, 

1521, 1494, 1488, 1446, 1348, 1255, 1242, 1038, 967, 867 cm
-1

; HRMS (ESI) Calcd 

for C19H11N2O4 ([M-H]
+
) 331.0724. Found: 331.0730 

 
O O

NC

Ph

N
 

5-Methyl-4-(1-methyl-1H-indol-3-yl)-6-oxo-2-phenyl-6H-pyran-3-carbonitrile 

(1l): white solid; Mp: 143-144 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.09(3H, s), 

3.90(3H, s), δ 7.22-7.25 (1H, m), δ 7.31-7.43 (4H, m), δ 7.50-7.57 (3H, m), δ 8.04 

(2H, d, J = 7.2 Hz); 
13

C NMR (100 MHz, CDCl3) δ 15.4, 33.4, 94.7, 108.6, 110.2, 

116.4, 120.1, 120.8, 121.1, 122.7, 126.1, 128.6, 128.9, 129.6, 130.3, 132.4, 136.8, 

144.6, 161.0, 165.7; IR (KBr): 2957, 2924, 2225, 1729, 1614, 1542, 1491, 1473, 1446, 

1375, 1342, 1244, 1173, 1080, 1028, 989, 848 cm
-1

; HRMS (ESI) Calcd for 

C22H16N2NaO2 ([M+Na]
+
) 363.1104. Found: 363.1103 

 

O O

Ph

NC

Br

 

2-(4-Bromo-phenyl)-5-methyl-6-oxo-4-phenyl-6H-pyran-3-carbonitrile (1m): 

white solid; Mp: 167-168 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.00(3H, s), δ 7.31 (2H, 

d, J = 8.0 Hz), δ 7.52-7.54 (3H, m), δ 7.67 (2H, d, J = 8.4 Hz), δ 7.92 (2H, d, J = 8.4 

Hz); 
13

C NMR (100 MHz, CDCl3) δ 14.5, 93.6, 115.3, 115.3, 121.9, 127.6, 127.9, 

128.7, 129.1, 129.8, 132.4, 134.1, 150.9, 160.5, 164.5; IR (KBr): 2960, 2918, 2849, 

2227, 1740, 1620, 1587, 1540, 1488, 1399, 1186, 1161, 1079, 1009, 966, 827 cm
-1

; 

HRMS (ESI) Calcd for C19H12BrNNaO2 ([M+Na]
+
) 387.9944. Found: 387.9932 
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O O

Ph

NC

 

5-Methyl-6-oxo-4-phenyl-2-p-tolyl-6H-pyran-3-carbonitrile (1n): white solid; Mp: 

133-134 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 1.99(3H, s), δ 2.43(3H, s), δ 7.30-7.34 

(4H, m), δ 7.45-7.53 (3H, m) δ 7.95 (2H, d, J = 8.4 Hz); 
13

C NMR (100 MHz, CDCl3) 

δ 14.4, 21.7, 92.8, 115.7, 121.0, 127.1, 127.9, 128.4, 129.0, 129.7, 129.7, 134.5, 143.5, 

151.2, 160.8, 165.8; IR (KBr): 2958, 2923, 2853, 2227, 1734, 1616, 1541, 1507, 1340, 

1040, 1011, 852, 820 cm
-1

; HRMS (ESI) Calcd for C20H15NNaO2 ([M+Na]
+
) 

324.0995. Found: 324.1005 

 

O O

Ph

NC

MeO

 

2-(4-Methoxy-phenyl)-5-methyl-6-oxo-4-phenyl-6H-pyran-3-carbonitrile (1o): 

white solid; Mp: 121-122 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 1.98(3H, s), δ 3.88(3H, 

s), δ 7.01(2H, d, J = 9.2 Hz), δ 7.30-7.32 (2H, m), δ 7.49-7.55 (3H, m) δ 8.06 (2H, d, 

J = 8.8 Hz); 
13

C NMR (100 MHz, CDCl3) δ 14.3, 55.6, 91.8, 114.4, 116.0, 120.3, 

122.2, 127.9, 128.9, 129.6, 130.4, 134.6, 151.4, 160.8, 163.1, 165.4; IR (KBr): 2958, 

2922, 2850, 2224, 1733, 1605, 1540, 1506, 1345, 1262, 1181, 1026, 967, 853, 835 

cm
-1

; HRMS (ESI) Calcd for C20H15NNaO3 ([M+Na]
+
) 340.0944. Found: 340.0954 

 

 

3-methyl-2-oxo-4-phenyl-6-propyl-2H-pyran-5-carbonitrile (1p): white solid; Mp: 

93-94 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 1.06(3H, t, J = 7.2 Hz), δ 1.80-1.89 (2H, m), 

δ 1.95(3H, s), δ 2.81(3H, t, J = 7.2 Hz), δ 7.26-7.28 (2H, m), δ 7.49-7.51 (3H, m); 
13

C 

NMR (100 MHz, CDCl3) δ 13.5, 14.2, 20.8, 35.4, 95.2, 114.6, 120.5, 127.8, 128.9, 

129.7, 134.0, 149.6, 161.1, 172.0; IR (KBr): 2963, 2924, 2851, 2228, 1736, 1624, 

1559, 1458, 1366, 1023, 760, 703 cm
-1

; HRMS (EI) Calcd for C16H15NO2 (M
+
) 

253.1103. Found: 253.1105 

LC/MS Experimental Section of the Catalytic Reaction 

The reaction orders for activated alkenes 2a, Aryl Acrylate 3, and DABCO were 

determined by an integral method under pseudo-first-order reaction condition. 

General procedure: To a stirred solution of activated alkenes 2a (23.3 mg, 0.10 mmol) in 
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CH3CN (1.0 mL) at 25 ℃ were added Phenyl Acrylate 3a (2.0 - 10.0 equiv) and 

DABCO (0.005 – 0.030 mmol). The mixture was stirred at 25 ℃ and samples (0.050 

mL) were withdrawn with a micropipettor at set intervals, diluted by methanol to 1.0 

mL, and the solution were analyzed by HPLC (XD8-C18 column, λ = 280 nm, 

CH3OH/H2O = 50/50 – 80/20, flow rate = 1.0 mL/min, sample size = 0.0010 mL). 
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Figure 1. LC/MS of the reaction 

 

     The conversion C, was calculated using the equation below: 

 

C =
Area (1a)

a＊Area (2a) + Area (1a)
a: response factor (1)

 

     The rate equation for this reaction could be expressed as: 

rate = - = k [2a]x[3a]y[DABCO]z
d[2a]

dt
(2)

 

      Under pseudo-first-order reaction conditions, if [3a] >> [2a] and DABCO as catalyst, 

equation (2) can be expressed as: 

 

rate = - = kobs [2a]x
d[2a]

dt
(3)kobs = k[3a]y[DABCO]z

 

       

       

      Then the conversion (C) could be expressed as: 

               

           C = (4)1 - [2a]t / [2a]0  
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      So if the reaction is zero-order for 2a, x = 0, on integrating equation (3) yields: 

 

 

[2a]0 - [2a]t = C[2a]0 = kobst (5) 
       

       

      It is linearity between C and t. 

 

If the reaction is first-order for 2a, x = 1, on integrating equation (3) yields: 

 

-ln
[2a]t

[2a]0

(6)= ln(1-C) = kobst

  
       

It is linearity between –ln (1 - C) and t. 

 

And if the reaction is second-order for 2a, x = 2, on integrating equation (3) yields: 

 

           
(7)

1 1

[2a]0[2a]t
- =

1

1 - C
＊

1

[2a]0

-
1

[2a]0
= kobst

  

 

      It is linearity between 1/(1 - C) and t.  

 

Thereafter we draw curves of C – t, –ln (1 - C) – t, and 1/(1 - C) – t (Figure 2). We can see 

that the linearity between –ln (1 - C) and t, so this reaction is first-order for activated alkene 2a.  
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Figure 2. Curves of C – t, –ln (1 - C) – t, and 1/(1 - C) – t, and reaction conditions: 2a 

(0.20 mmol, 1.0 equiv.) and 3a (0.50 mmol) stirred in CH3CN (2.0 mL) in the 

presence of DABCO(0.040 mmol). 

 

Then we change the amount of Phenyl Acrylate 3a (Figure 3), and the pseudo-first-order rate 

constant kobs doesn’t increase linearly or exponentially related to the amount of Phenyl Acrylate. 

Therefore the reaction of 3a with DABCO is a fast reaction, and the reaction is zero-order for 3a. 
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Figure 3. Reaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.20-0.40 mmol) 

stirred in CH3CN (1.0 mL) in the presence of DABCO(0.020 mmol). 

 

Using different amounts of DABCO (Table 1), the plot shows a linear relationship between 

the pseudo-first-order rate constants and the amounts of DABCO (Figure 4), so the reaction is the 

first-order for DABCO. 

 

60 80 100 120 140 160

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

kobs = 0.00665 min-1

DABCO: 0.01 mmol 0.1eq

 -ln(1-C)

 Linear Fit of -ln(1-C)

-l
n

(1
-C

)

t (min)

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



S13 

20 40 60 80 100 120

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

kobs = 0.01358 min-1

DABCO: 0.02 mmol 0.2eq

 -ln(1-C)

 Linear Fit of -ln(1-C)

-l
n

(1
-C

)

t (min)

 

0 10 20 30 40 50 60 70 80

0.0

0.5

1.0

1.5

2.0

2.5

kobs = 0.0304 min-1

DABCO: 0.04 mmol 0.4eq

 -ln(1-C)

 Linear Fit of -ln(1-C)

-l
n

(1
-C

)

t (min)

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



S14 

0 10 20 30 40 50

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

kobs = 0.03923 min-1

DABCO: 0.05 mmol 0.5eq

 -ln(1-C)

 Linear Fit of -ln(1-C)

-l
n

(1
-C

)

t (min)

 

0 10 20 30 40 50

0.0

0.5

1.0

1.5

2.0

2.5

kobs = 0.04728 min-1

DABCO: 0.065 mmol 0.65eq

 -ln(1-C)

 Linear Fit of -ln(1-C)

-l
n

(1
-C

)

t (min)

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



S15 

5 10 15 20 25 30 35

0.0

0.5

1.0

1.5

2.0

2.5

kobs = 0.06185 min-1

DABCO: 0.08 mmol 0.8eq

 -ln(1-C)

 Linear Fit of -ln(1-C)

-l
n

(1
-C

)

t (min)

 

4 6 8 10 12 14 16 18 20 22

0.6

0.8

1.0

1.2

1.4

1.6

kobs = 0.06669 min-1

DABCO: 0.10 mmol 1.0eq

 -ln(1-C)

 Linear Fit of -ln(1-C)

-l
n

(1
-C

)

t (min)

 

Table 1. Data for the reaction of 2a (0.10 mmol, 1.0 equiv.) with 3a (0.40 mmol, 4.0 

equiv) in the presence of DABCO (0.010-0.10 mmol).) stired in CH3CN (1 mL) at 

25 ℃. 

Entry 2a (mmol) 3a (mmol) DABCO (mmol) kobs (min
-1

) 

1 0.10 0.40 0.010 0.00665 

2 0.10 0.40 0.020 0.01358 

3 0.10 0.40 0.040 0.0304 

4 0.10 0.40 0.050 0.03923 

5 0.10 0.40 0.065 0.04728 

6 0.10 0.40 0.080 0.06185 

7 0.10 0.40 0.10 0.06669 
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Figure 4.  

 

 
Figure 5. LC of 3a 
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Figure 6. LC of 1a 
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Figure 7: Reaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.40 mmol) 

stirred in CH3CN (1.0 mL) in the presence of DABCO(0.010 mmol), 

samples was withdrawn at 60 min, 90 min, 120 min, 150 min. 
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Figure 8: Reaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.40 mmol) 

stirred in CH3CN (1.0 mL) in the presence of DABCO(0.020 mmol), 

samples was withdrawn at 20 min, 50 min, 80 min, 110 min. 
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Figure 9: Reaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.40 mmol) stirred 

in CH3CN (1.0 mL) in the presence of DABCO(0.040 mmol), samples was 

withdrawn at 5 min, 20 min, 35 min, 50 min. 
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Figure 10: Reaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.40 mmol) 

stirred in CH3CN (1.0 mL) in the presence of DABCO(0.050 mmol), 

samples was withdrawn at 5 min, 20 min, 35 min, 50 min. 
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Figure 11: Reaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.40 mmol) 

stirred in CH3CN (1.0 mL) in the presence of DABCO(0.065 mmol), 

samples was withdrawn at 5 min, 20 min, 35 min, 50 min. 
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Figure 12: Reaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.40 mmol) 

stirred in CH3CN (1.0 mL) in the presence of DABCO(0.080 mmol), 

samples was withdrawn at 5 min, 15 min, 25 min, 35 min. 
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Figure 13: Reaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.40 mmol) 

stirred in CH3CN (1.0 mL) in the presence of DABCO(0.10 mmol), 

samples was withdrawn at 5 min, 10 min, 15 min, 20 min. 

 

 

    We do two parallel experiments, Phenol(20 mmol%) was added in one and not added in the 

other. After 20 min, 10% hydrochloric acid solution was added to quench the reaction. And then 

we use LC method to get the conversion of the two reaction. We found that the conversion of the 

two reaction are similar. The conversion of the reaction in which phenol was added is 0.2637, and 

the other is 0.2452 
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Figure 14: Reaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.40 mmol) 

stirred in CH3CN (1.0 mL) in the presence of DABCO(0.020 mmol). 
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Figure 15: Reaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.40 mmol) 

stirred in CH3CN (1.0 mL) in the presence of DABCO(0.020 mmol), 

Phenol(0.020 mmol) was added. 

 

 

   In summary, the cross-Rauhut-Currier/transesterification reaction of activated alkene 2a 

with phenyl acrylate 3a catalyzed by DABCO and the side-product phenol is first-order for both 

2a and DABCO, and zero-order for 3a. The rate equation could be described as follows:  

rate = k[2a][DABCO]. 

1. X.-S Wu and S.-K Tian, Chem Commun., 2012, 48, 898. 

 

Table 2. The peak area of the intermediate 7 in the reaction system at different time.
a
 

Entry Time 

(min) 

Peak area 

of 2a (%) 

Peak area 

of 1a (%) 

Peak area of inter- 

mediate 7 (mAU*s) 

Peak area of inter- 

mediate 7 (%) 

1 20 72.8989 12.1897 33.2068 6.1500 

2 60 48.1782 29.6650 56.1975 9.5883 

3 120 28.7192 43.2344 75.1162 11.2313 

4 160 22.1460 46.0666 79.3280 11.2758 

5 200 17.8701 49.1996 90.4495 11.1938 

6 240 14.5658 50.5358 83.4115 11.5594 

 
 aReaction conditions: 2a (0.10 mmol, 1.0 equiv.) and 3a (0.40 mmol)  

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



S44 

stirred in CH3CN (1.0 mL) in the presence of DABCO(0.015 mmol).   
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