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1. General experimental procedure: 

Platinum chloride (II) (5 mol%) was added to a mixture of 2-alkynylbeznaldehydes 3 (or 3’) 

and alkenes (4a-e, 6a-b, 8a-c, and 10) in dry toluene under argon atmosphere. The resulting 

mixture was stirred for about 1 to 20 hours at the indicated temperature. Upon completion of 

the reaction, the reaction mixture was cooled down to room temperature and concentrated 

under reduced pressure. The residue was subjected for flash column chromatography using a 

mixture of EtOAc and n-hexane to afford the corresponding products 5a-e, 5a’, 7a-b, 9a-c, 

and 11. 
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2. Spectroscopic data of compounds 

 

Spectroscopic data of compound 5a: IR(NaCl, cm
-1
) 3064, 2928, 2854, 1454, 1100; 

1
H NMR (400 MHz, CDCl3) δ 7.40-7.27 (m, 5H), 7.19-7.12 (m, 3H), 7.05-7.03 (m, 1H), 

5.77 (s,  1H), 5.17 (d, J = 6.0 Hz, 1H), 4.69 (s, 2H), 3.88 (ABq, ∆δ = 48.0 Hz, J = 10.8 

Hz, 2H), 2.76-2.73 (m, 1H), 2.10-1.93 (m, 2H), 1.76-1.60 (m, 3H), 1.38-1.27 (m, 1H), 1.00-0.87 (m, 

1H), 0.79-0.69 (m, 1H); 
13
C NMR ( 100 MHz, CDCl3) δ 149.92, 140.55, 138.08, 137.89, 128.35, 

127.83, 127.61, 126.66, 125.88, 123.15, 123.07, 117.67, 83.28, 81.17, 73.74, 70.92, 39.72, 34.03, 

27.62, 26.87, 25.26; HRMS calculated for C23H24NaO2 355.1674; found, 355.1684. 

 

 Spectroscopic data of compound 5b: IR(NaCl, cm
-1
) 3028, 2949, 2865, 1454, 

1100; 
1
H NMR (400 MHz, CDCl3) δ 7.40-7.34 (m, 4H), 7.31-7.28 (m, 1H), 7.20-7.12 

(m, 3H), 7.03-7.01 (m, 1H), 5.69 (s, 1H), 5.53 (d, J = 5.6 Hz, 1H), 4.70 (s, 2H), 3.92 

(ABq, ∆δ = 46.2 Hz, J = 10.4 Hz, 2H), 3.07-3.01 (m, 1H), 2.28-2.21 (m, 1H), 1.99-

1.91 (m, 1H), 1.84-1.77 (m, 1H) 1.66-1.51 (m, 2H), 0.84-0.73 (m, 1H); 
13
C NMR (100 MHz, 

CDCl3) δ 150.39, 141.30, 139.04, 138.12, 128.37, 127.83, 127.61, 126.70, 126.03, 123.01, 121.76, 

117.37, 83.25, 80.94, 73.71, 70.69, 42.33, 28.45, 25.86, 22.92; HRMS calculated for C22H22NaO2 

341.1517; found, 341.1523. 

 

Spectroscopic data of compound 5c: IR(NaCl, cm
-1
) 2927, 2855, 1454, 1097; 

1
H 

NMR (400 MHz, CDCl3) δ 7.43-7.36 (m, 4H), 7.33-7.29 (m, 4H), 7.27-7.15 (m, 

5H), 7.13-7.09 (m, 1H), 6.56 (s, 1H), 5.61 (d, J = 5.6 Hz, 1H), 4.74 (t, J = 13.2 Hz, 

2H), 4.05 (ABq, ∆δ = 46.2 Hz, J = 10.4 Hz, 2H), 3.26 (ddd, J = 17.4, 6.0, 1.6 Hz, 1H), 2.31 (d, J = 

17.2, 1H); 
13
C NMR (100 MHz, CDCl3) δ 149.22, 142.87, 139.58, 138.04, 132.49, 128.43, 128.25, 

127.91, 127.86, 127.73, 127.52, 126.89, 124.78, 120.97, 117.89, 82.90, 77.32, 73.84, 70.96, 31.33; 

HRMS calculated for C25H22NaO2 377.1517; found, 377.1509. 

 

Spectroscopic data of compound 5d: IR(NaCl, cm
-1
) 3066, 2944, 1640, 1417; 

1
H NMR (400 MHz, CDCl3) δ 7.37-7.30 (m, 5H), 7.24-7.14 (m, 6H), 7.05-7.03 

(m, 1H), 6.93 (d, J = 6.4 Hz, 2H), 5.87 (s, 1H), 5.41 (d, J = 6.4 Hz, 1H), 4.70 

(ABq, ∆δ = 17.2, 12.4 Hz, 2H), 3.93 (ABq, ∆δ = 45.8 Hz J = 10.0 Hz, 2H), 3.15 (s, 2H), 2.75 (dd, J 

= 17.8, 6.4 Hz, 1H), 1.74 (d, J = 17.6 Hz, 1H); 
13
C NMR (100 MHz, CDCl3) δ 148.69, 142.89, 

138.66, 138.13, 133.92, 128.80, 128.38, 128.31, 128.24, 127.83, 127.64, 126.70, 126.64, 126.07, 

120.90, 117.58, 82.93, 73.69, 70.79, 42.89, 32.78; HRMS calculated for C26H24NaO2 391.1674; 

found, 391.1686. 

 

Spectroscopic data of compound 5e: IR(NaCl, cm
-1
) 2927, 2844, 1253, 1119; 

1
H 

NMR (400 MHz, CDCl3) δ 7.43-7.37 (m, 4H), 7.34-7.23 (m, 2H), 7.19-7.13 (m, 2H), 

7.05-7.03 (m, 1H), 5.65 (s, 1H), 5.44 (d, J = 6.0 Hz, 1H), 4.73 (s, 2H), 3.94  (ABq, 

∆δ = 17.2, 10.8 Hz, 2H), 2.82 (dd, J = 17.4, 4.0 Hz, 1H), 1.77 (d, J = 17.2 Hz, 1H), 

O

OBn

O

OBn
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1.34 (ABq, ∆δ = 40.6 Hz, J = 14.0 Hz, 2H); 
13
C NMR (100 MHz, CDCl3) δ 149.40, 142.73, 138.19, 

132.90, 128.31, 127.80, 127.55, 126.61, 126.32, 123.99, 120.72, 117.20, 82.99, 77.32, 73.66, 71.00, 

35.20, 26.65, -1.51; HRMS calculated for C23H28NaO2Si 387.1756; found, 387.1750. 

 

Spectroscopic data of compound 5a’: IR (NaCl, cm
-1
) 2828, 2855, 1470, 1243, 

1100, 890; 
1
H NMR (400 MHz, CDCl3) δ 7.28-7.26 (m, 1H), 7.17-7.11 (m, 3H), 5.91 

(s, 1H), 5.12 (d, J = 6.4 Hz, 1H), 4.02 (ABq, ∆δ = 35.2 Hz J = 10.4 Hz, 2H), 2.72-

2.67 (m, 1H), 2.12-1.91 (m, 2H), 1.75-1.61 (m, 3H), 1.38-1.27 (m, 1H), 1.03-0.81 (m, 

1H), 0,95 (s, 9H), 0.79-0.69 (m, 1H), 0.13 (s, 3H), 0.12 (s, 3H); 
13
C NMR (100 MHz, CDCl3) δ 

151.01, 140.64, 137.27, 126.66, 125.69, 123.18, 122.77, 118.32, 83.28, 81.09, 65.19, 40.02, 34.10, 

27.67, 26.91, 25.94, 25.33, 18.37, -5.40, -5.47; HRMS calculated for C22H32NaO2Si 379.2069; 

found, 379.2080. 

 

Spectroscopic data of compound 7a: IR (NaCl, cm
-1
) 2972, 2932, 2863, 2453, 

1155, 1111, 1056, 1028, 1004; 
1
H NMR (400 MHz, CDCl3) δ 7.36-7.27 (m, 5H), 

7.22-7.05 (m, 4H), 5.04 (d, J = 6.4 Hz, 1H), 4.67 (s, 2H), 4.44 (d, J = 7.2 Hz, 1H), 

4.29-4.23 (m, 1H), 3.91 (ABq, ∆δ = 54.8 Hz, J = 10.8 Hz, 2H), 3.33 (d, J = 4.4 Hz, 1H), 2.34 (td, J 

= 13.6, 13.2 Hz, 1H), 2.01 (d, J = 12.8 Hz, 1H), 0.99 (d, J = 6.4 Hz, 3H); 
13
C NMR (100 MHz, 

CDCl3) δ 142.03, 137.92, 130.64, 130.08, 128.39, 127.71, 126.38, 126.03, 124.65, 92.36, 81.49, 

78.15, 76.57, 73.73, 71.05, 47.86, 43.50, 17.60. HRMS calculated for C21H22NaO3 345.1467; found, 

345.1469. 

 

Spectroscopic data of compound 7b: IR (NaCl, cm
-1
) 3029, 2939, 2859, 1489, 

1452, 1152, 1108, 1029; 
1
H NMR (400 MHz, CDCl3) δ 7.43-7.30 (m, 5H), 7.16-7.11 

(m, 3H), 7.06-7.00 (m, 2H), 6.79 (d, J = 6.4 Hz, 2H), 6.70 (td, J = 7.6, 1.6 Hz, 1H), 

5.97 (d, J = 7.6 Hz, 1H), 5.31 (d, J = 4.4 Hz, 1H), 5.08 (d, J = 6.4 Hz, 1H), 4.74 (dd, 

J = 12.4, 5.2 Hz, 2H), 4.63 (d, J = 7.2 Hz, 1H), 4.03 (ABq, ∆δ = 45.2 Hz, J = 10.4 Hz, 2H), 3.59 (d, J 

= 4.0 Hz, 1H), 2.50-2.44 (m, 1H), 2.23 (d, J = 13.2 Hz, 1H); 
13
C NMR (100 MHz, CDCl3) δ 141.96, 

138.16, 137.93, 130.82, 129.59, 128.46, 127.78, 127.61, 127.51, 127.40, 126.68, 125.91, 125.72, 

123.80, 92.24, 83.64, 82.02, 78.20, 73.76, 71.04, 50.04, 43.90. HRMS calculated for C26H24NaO3 

407.1623; found, 407.1633. 

 

Spectroscopic data of compound 9a: IR (NaCl, cm
-1
) 1698, 1403, 1227, 1051; 

1
H 

NMR (400 MHz, CDCl3) δ 7.15-7.12 (m, 2H), 7.08-7.01 (m, 5H), 6.98-6.94 (m, 2H), 

6.72 (d, J = 8.0 Hz, 1H) 5.52 (d, J = 10.0 Hz, 1H), 5.33 (s, 1H) 44.2 (ABq, ∆δ = 182.8 

Hz, J = 10.8 Hz, 2H), 3.63-3.57 (m, 3H), 3.30 (ABq, ∆δ = 26.8 Hz, J = 7.2 Hz, 2H), 

1.25 (t, J = 6.8 Hz, 3H); 
13
C NMR (100 MHz, CDCl3) δ 176.26, 175.35, 138.82, 

136.77, 130.81, 129.96, 128.44, 127.64, 127.04, 127.36, 126.67, 123.84, 89.65, 84.68, 78.79, 72.05, 

55.17, 51.69, 48.93, 34.31, 12.96; HRMS calculated for C23H21NNaO4 398.1368; found, 398.1376. 

 

Spectroscopic data of compound 9b: IR (NaCl, cm
-1
) 1673, 1292, 1018, 911; 

1
H 

NMR (400 MHz, CDCl3) δ 7.15-7.13 (m, 2H), 7.09-6.96 (m, 6H), 6.89-6.76 (m, 3H), 

5.48 (d, J = 10H, 1H), 5.40 (s, 1H),  4.16 (ABq, ∆δ = 58.2 Hz, J = 10.4 Hz, 2H), 3.71 

O

O

O

O

O

O
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(d, J = 10.0 H, 1H), 3.43 (ABq, ∆δ = 30.4 Hz, J = 8.4 Hz, 2H); 
13
C NMR (100 MHz, CDCl3) δ 196.06, 

195.70, 142.15, 141.40, 138.88, 136.80, 130.83, 129.77, 128.32, 127.69, 127.39, 127.31, 126.77, 

124.17, 90.72, 83.85, 81.90, 71.95, 58.69, 54.19, 52.79; HRMS calculated for C23H18NaO4 381.1103; 

found, 381.1110. 

 

Spectroscopic data of compound 9c: IR (NaCl, cm
-1
) 1670, 1610, 1455, 1018; 

1
H 

NMR (400 MHz, CDCl3) δ 7.20 (d, J = 6.8Hz, 2H), 7.06-6.93 (m, 6H), 6.78 (d, J = 

7.6 Hz, 1H), 5.52 (d, J = 10.0 Hz, 1H), 5.29 (s, 1H), 4.45 (d, J = 10.0 Hz, 1H), 4.25-

4.19 (m, 3H), 3.51 (d, J = 9.6 Hz, 1H), 3.04 (dd, J = 9.2 , 4.4Hz, 1H), 2.56 (dd, J = 

13.2, 9.2 Hz, 1H), 1.31 (t, J = 7.2 Hz, 3H); 
13
C NMR (100 MHz, CDCl3) δ 173.15, 139.68, 139.18, 

130.88, 130.82, 128.43, 127.26, 127.02, 126.99, 126.23, 123.69, 88.85, 85.27, 79.99, 74.42, 61.25, 

52.20, 32.69, 14.25; HRMS calculated for C22H22NaO4 373.1416; found, 373.1420. 

 

Spectroscopic data of compound 11: 
1
H NMR (400 MHz, CDCl3) δ 7.31-7.24 (m, 

6H), 7.21-7.19 (m, 3H), 4.87 (d, J = 4.4 Hz, 1H), 4.59 (d, J = 12.4 Hz, 1H), 4.40 (d, J 

= 12.4 Hz, 1H), 3.85 (d, J = 7.2 Hz, 1H), 3.77 (d, J = 7.2 Hz, 1H), 3.44 (d, J = 10.8 

Hz, 1H), 3.21 (s, 1H), 3.01 (d, J = 10.8 Hz, 1H), 2.39 (dd, J = 13.6, 4.8 Hz, 1H), 1.41 

(d, J = 13.6 Hz, 1H), 0.93 (s, 3H); 
13
C NMR (100 MHz, CDCl3) δ 140.95, 138.41, 133.93, 128.45, 

127.83, 127.70, 127.10, 121.71, 106.67, 79.59, 73.63, 70.32, 69.10, 50.79, 43.97, 38.92, 21.33. 

 

 

O
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3. 
1
H and 

13
C NMR Spectra of Compounds 

ppm (f1)

0.05.0

5
.4
0

3
.2
3

1
.0
0

1
.0
0

0
.9
9

2
.0
8

2
.0
3

1
.0
0

1
.0
9

1
.0
3

3
.4
4

1
.2
1

1
.1
0

0
.9
5

 

ppm (f1)

050100150200

1
4
9
.9
0
3

1
4
0
.5
4
7

1
3
8
.0
7
0

1
3
7
.8
8
0

1
2
8
.3
4
5

1
2
7
.8
1
7

1
2
7
.6
0
1

1
2
6
.6
4
8

1
2
5
.8
7
1

1
2
3
.1
4
0

1
2
3
.0
6
3

1
1
7
.6
7
0

8
3
.2
8
3

8
1
.1
6
1

7
7
.3
1
8

7
7
.0
0
0

7
6
.6
8
2

7
3
.7
3
8

7
0
.9
2
3

3
9
.7
2
1

3
4
.0
2
8

2
7
.6
1
7

2
6
.8
7
3

2
5
.2
5
6

 

O

OBn
5a

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



6 

 

 

ppm (f1)

0.05.0

4
.4
4

1
.0
9

1
.2
6

1
.7
5

0
.9
4

1
.0
0

0
.9
9

2
.1
3

2
.1
0

1
.0
5

1
.0
2

1
.0
6

1
.0
7

3
.2
0

1
.1
1

 

ppm (f1)

050100150200

1
5
0
.4
1
5

1
4
1
.2
8
3

1
3
9
.0
4
2

1
3
8
.1
3
4

1
2
8
.3
6
3

1
2
7
.8
2
9

1
2
7
.6
0
7

1
2
6
.7
0
2

1
2
6
.0
3
2

1
2
3
.0
0
5

1
2
1
.7
6
8

1
1
7
.3
8
6

8
3
.2
7
2

8
0
.9
5
0

7
7
.3
1
8

7
7
.0
0
0

7
6
.6
8
2

7
3
.7
2
9

7
0
.7
2
3

4
2
.3
4
6

2
8
.4
7
3

2
5
.8
6
7

2
2
.9
3
1

 

O

OBn5b

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



7 

 

 

ppm (f1)

0.05.0

4
.5
9

5
.0
0

3
.7
6

1
.2
5

0
.9
4

0
.9
9

2
.1
1

2
.0
7

1
.0
6

1
.0
0

 

ppm (f1)

050100150200

1
4
8
.2
0
7

1
4
2
.8
6
7

1
3
9
.5
7
1

1
3
8
.0
3
0

1
3
2
.4
8
7

1
2
8
.4
3
1

1
2
8
.2
4
4

1
2
7
.9
0
9

1
2
7
.8
5
1

1
2
7
.7
2
2

1
2
7
.5
2
0

1
2
6
.9
0
6

1
2
4
.7
8
5

1
2
0
.9
5
9

1
1
7
.8
8
9

8
2
.9
0
1

7
7
.3
1
8

7
7
.0
0
0

7
6
.6
8
2

7
3
.8
4
0

7
0
.9
6
0

3
1
.3
3
4

 

O

OBn
5c

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



8 

 

 

ppm (f1)

0.05.0

5
.5
6

6
.2
4

0
.9
6

1
.8
4

0
.9
2

0
.9
2

1
.9
9

1
.9
9

1
.9
9

1
.0
1

1
.0
0

 

ppm (f1)

050100150200

1
4
8
.6
8
5

1
4
2
.8
8
4

1
3
8
.6
5
5

1
3
8
.1
2
6

1
3
3
.9
1
8

1
2
8
.8
0
0

1
2
8
.3
8
0

1
2
8
.3
0
6

1
2
8
.2
3
8

1
2
7
.8
2
7

1
2
7
.6
3
8

1
2
6
.7
0
5

1
2
6
.6
3
8

1
2
6
.0
6
3

1
2
0
.9
0
1

1
1
7
.5
8
5

8
2
.9
3
0

7
7
.3
1
8

7
7
.0
0
0

7
6
.6
8
2

7
3
.6
9
4

7
0
.7
9
3

4
2
.8
9
5

3
2
.7
8
6

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



9 

 

 

ppm (f1)

0.05.0

4
.6
1

2
.4
0

2
.1
6

1
.0
4

1
.0
0

1
.0
0

2
.1
1

2
.1
3

1
.0
1

1
.0
0

2
.3
6

9
.1
6

 

ppm (f1)

050100150200

1
4
9
.3
9
8

1
4
2
.7
2
9

1
3
8
.1
8
7

1
3
2
.8
9
2

1
2
8
.3
0
8

1
2
7
.7
9
9

1
2
7
.5
4
4

1
2
6
.6
0
5

1
2
6
.3
2
2

1
2
3
.9
8
5

1
2
0
.7
1
2

1
1
7
.1
9
7

8
2
.9
9
4

7
7
.3
2
0

7
7
.0
0
0

7
6
.6
8
2

7
3
.6
6
8

7
0
.9
0
2

3
5
.2
0
0

2
6
.6
6
0

-1
.5
0
1

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



10 

 

ppm (f1)

0.05.0

0
.9
5

0
.9
4

2
.0
1

0
.9
2

0
.9
6

0
.9
7

2
.1
0

1
.0
6

0
.9
7

1
.2
6

1
1
.2
2

5
.9
1

3
.0
2

0
.9
7

 

ppm (f1)

050100150200

1
5
1
.0
9
3

1
4
0
.6
2
8

1
3
7
.2
6
4

1
2
6
.6
5
8

1
2
5
.6
8
2

1
2
3
.1
8
4

1
2
3
.1
4
8

1
2
2
.7
6
2

1
1
8
.3
1
8

8
3
.2
8
8

8
1
.0
9
4

7
7
.3
1
8

7
7
.0
0
0

7
6
.6
8
2

6
5
.2
0
0

4
0
.0
3
1

3
4
.1
0
7

2
7
.6
7
6

2
6
.9
1
7

2
5
.9
5
0

2
5
.3
4
2

1
8
.3
8
4

-5
.3
8
4

-5
.4
5
3

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



11 

 

ppm (f1)
0.05.0

2
.1
2

1
.0
6

1
.0
5

1
.0
8

1
.0
8

3
.2
3

1
.0
6

0
.9
9

1
.1
1

1
.1
0

5
.3
7

4
.5
1

 

ppm (f1)
050100150200

1
4
2
.0
3
2

1
3
7
.9
2
7

1
3
0
.6
4
0

1
3
0
.0
8
3

1
2
8
.3
9
8

1
2
7
.7
1
7

1
2
6
.3
8
9

1
2
6
.0
3
2

1
2
4
.6
5
2

9
2
.3
6
3

8
1
.4
9
8

7
8
.1
5
6

7
6
.5
7
2

7
3
.7
3
2

7
1
.0
5
3

4
7
.8
6
1

4
3
.5
0
7

1
7
.6
0
8

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



12 

 

 

ppm (t1)
0.05.0

1
.0
0

1
.0
2

1
.0
1

2
.2
8

1
.0
5

1
.0
5

1
.0
3

1
.0
3

1
.0
7

1
.0
9

1
.0
0

2
.0
2

2
.0
6

3
.3
1

1
.1
1

4
.0
1

 

ppm (f1)
050100150200

1
4
1
.9
6
8

1
3
8
.1
6
3

1
3
7
.9
3
6

1
3
0
.8
2
1

1
2
9
.5
9
6

1
2
8
.4
6
4

1
2
7
.7
8
3

1
2
7
.6
1
4

1
2
7
.5
1
6

1
2
7
.4
0
7

1
2
6
.6
8
9

1
2
5
.9
1
8

1
2
5
.7
2
1

1
2
3
.8
0
1

9
2
.2
4
8

8
3
.6
4
3

8
2
.0
2
5

7
8
.2
0
1

7
3
.7
6
2

7
1
.0
4
2

5
0
.0
4
8

4
3
.9
0
4

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



13 

 

 

ppm (f1)

0.05.0

2
.2
2

5
.3
2

0
.9
6

0
.9
5

1
.0
2

1
.0
0

1
.0
3

1
.0
4

2
.2
0

3
.5
1

3
.1
1

 

ppm (f1)

050100150200

1
7
6
.2
4
0

1
7
5
.3
3
7

1
3
8
.8
3
4

1
3
6
.7
9
7

1
3
0
.8
1
2

1
2
9
.9
6
7

1
2
8
.4
5
3

1
2
7
.6
3
9

1
2
7
.3
9
8

1
2
7
.3
6
1

1
2
6
.6
7
3

1
2
3
.8
4
5

8
9
.6
7
8

8
4
.7
0
2

7
8
.8
4
4

7
8
.8
0
8

7
7
.3
1
8

7
7
.0
0
0

7
6
.6
8
2

7
2
.0
6
7

5
5
.1
9
5

5
1
.7
3
1

4
8
.9
6
4

3
4
.3
2
1

1
2
.9
6
5

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



14 

 

 

ppm (f1)

0.05.0

2
.2
2

2
.1
1

0
.9
8

1
.0
6

1
.0
0

2
.3
8

1
.0
6

2
.2
1

6
.3
0

 

ppm (f1)

050100150200

1
9
6
.0
5
3

1
9
5
.6
8
3

1
4
2
.1
4
1

1
4
1
.4
0
1

1
3
8
.8
7
1

1
3
6
.7
9
1

1
3
0
.8
2
7

1
2
9
.7
6
9

1
2
8
.3
1
4

1
2
7
.6
8
5

1
2
7
.3
8
4

1
2
7
.3
0
7

1
2
6
.7
7
1

1
2
4
.1
7
3

9
0
.7
2
4

8
3
.8
4
5

8
1
.8
7
3

7
7
.3
1
7

7
6
.9
9
9

7
6
.6
8
1

7
1
.9
5
6

5
8
.6
9
5

5
4
.1
9
1

5
2
.7
9
4

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



15 

 

 

ppm (f1)

0.05.0

2
.1
2

2
.9
1

0
.9
9

1
.0
2

1
.0
0

1
.0
2

3
.3
5

1
.1
2

1
.0
4

1
.0
5

1
.0
5

3
.2
9

3
.4
3

 

ppm (f1)

050100150200

1
7
3
.1
3
5

1
3
9
.6
6
9

1
3
9
.1
7
0

1
3
0
.8
6
6

1
3
0
.8
1
7

1
2
8
.4
1
9

1
2
7
.2
4
5

1
2
7
.0
1
6

1
2
6
.9
8
0

1
2
6
.2
2
8

1
2
3
.6
8
4

8
8
.8
5
2

8
5
.2
6
9

7
9
.9
4
1

7
7
.3
1
8

7
7
.0
0
0

7
6
.6
8
2

7
4
.4
1
8

6
1
.2
5
8

5
2
.2
0
7

3
2
.6
9
6

1
4
.2
5
9

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



16 

 

 

ppm (f1)
0.05.0

7
,3
0
7

7
,2
9
0

7
,2
7
4

7
,2
6
5

7
,2
3
9

7
,2
1
5

7
,1
9
7

4
,8
8
2

4
,8
7
1

4
,6
0
9

4
,5
7
9

4
,4
2
0

4
,3
9
0

3
,8
6
7

3
,8
4
8

3
,7
8
6

3
,7
6
7

3
,4
6
2

3
,4
3
5

3
,2
1
2

3
,0
2
7

3
,0
0
0

2
,4
1
4

2
,4
0
3

2
,3
8
1

2
,3
6
9

1
,4
2
7

1
,3
9
3

0
,9
3
5

1
.0
0

1
.0
4

1
.0
4

1
.1
3

1
.2
0

1
.0
4

0
.9
8

1
.0
5

0
.9
9

1
.0
2

3
.0
3

2
.2
6

4
.2
1

3
.3
6

 

ppm (f1)
050100150

1
4
0
,9
4
8

1
3
8
,4
0
8

1
3
3
,9
3
3

1
2
8
,4
4
4

1
2
7
,8
2
8

1
2
7
,6
8
5

1
2
7
,0
9
8

1
2
1
,7
0
8

1
0
6
,6
6
5

7
9
,5
9
3

7
3
,6
3
5

7
0
,3
1
7

6
9
,0
9
6

5
0
,7
9
1

4
3
,9
7
7

3
8
,9
2
1

2
1
,3
3
1

 
 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010


