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S2 

 

Compound (4a): Colorless solid, mp = 181-184 
o
C; IR (KBr): 1619, 1723, 1736 cm

-1
; 

1
H 

NMR (500 MHz, CDCl3): δ 0.31 (t, 1H, J = 6.96 Hz), 2.31 (s, 3H), 3.273.33 (m, 1H), 3.52-

3.58 (m, 1H), 3.91 (t, 1H, J = 10.24 Hz), 4.21 (dd, 1H, J = 6.88, 9.94  Hz), 5.13 (dd, 1H, J = 

6.88, 10.70 Hz), 6.10 (d, 1H, J = 8.41 Hz), 6.40 (d, 1H, J = 7.64 Hz), 6.46 (t, 1H, J = 7.64 

Hz), 6.87 (t, 1H, J = 8.02 Hz), 7.56 (t, 2H, J = 6.88 Hz), 7.62-7.67 (m, 2H), 7.73 (s, 3H), 8.01 

(d, 1H, J = 7.64 Hz), 8.06 (t, 2H, J = 7.64 Hz), 8.13 (t, 1H, J = 7.64 Hz);
13

C NMR (125 MHz, 

CDCl3): δ 13.1, 35.2, 47.3, 52.6, 60.1, 61.9, 78.6, 109.4, 121.8(2), 123.7, 126.0, 128.2, 128.6, 128.9, 129.3, 

129.4, 129.6, 129.8, 130.9, 138.0, 141.3(2), 142.2, 146.2, 154.5, 158.4, 170.7, 177.4.; HRMS: m/z 477.1944 

(M+H)
+
 [Calcd 477.1921]. 

 

Compound (4b): Colorless solid, mp = 172-174 
o
C; IR (KBr): 1612, 1714, 1735 cm

-1
; 

1
H 

NMR (400 MHz, CDCl3): δ 0.43 (t, 3H, J = 7.02 Hz), 2.29 (s, 3H), 2.71 (s, 3H), 3.42-3.72 

(m, 3H), 4.54 (t, 1H, J = 9.2 Hz), 4.64 (t, 1H, J = 8.2 Hz), 6.40 (d, 1H, J = 7.76 Hz), 6.81 

(t, 1H, J = 7.56 Hz), 7.07-7.13 (m, 2H), 7.44-7.53 (m, 2H), 7.61-7.70 (m, 2H), 7.90 (d, 1H, 

J = 8.24 Hz), 7.96-8.03 (m, 3H); 
13

C NMR: (100 MHz, CDCl3): δ 13.2, 25.7, 35.7, 49.2, 

53.8, 60.3, 62.6, 79.5, 107.6, 121.4, 121.5, 124.9, 127.1, 128.4, 128.5, 128.7, 129.0, 129.4(2), 130.4, 136.9, 

140.7, 142.1, 143.5, 144.9, 154.2, 160.9, 170.1, 173.9.; HRMS: m/z 491.2072 (M+H)
+ 

[Calcd 491.2083]. 

 

Compound (4c): Colorless solid, mp = 193-195 
o
C; IR (KBr): 1609, 1707, 1740 cm

-1
; 

1
H NMR (500 MHz, CDCl3): δ 0.34 (t, 3H, J = 6.92 Hz), 2.34 (s, 3H), 3.44-3.50 (m, 

1H), 3.58-3.64 (m, 1H), 3.72 (t, 1H, J = 10.00 Hz), 4.17 (d, 1H, J= 16.15 Hz), 4.57 (t, 

1H, J = 9.23 Hz ), 4.70 (t, 1H, J = 9.23 Hz ), 4.79 (d, 1H, J = 15.68 Hz ), 6.21 (d, 1H, J 

= 7.69 Hz ), 6.40 (d, 2H, J = 8.46 Hz ), 6.82 (t, 1H, J = 7.69 Hz ), 6.96-7.04 (m, 2H), 

7.24 (d, 1H, J = 7.69 Hz ), 7.47-7.50 (m, 2H), 7.60 (t, 1H, J = 6.92, 8.46 Hz), 7.69 (t, 1H, J = 6.92, 8.46 Hz), 

7.82 (d, 1H, J = 8.46 Hz), 8.02-8.08 (m, 3H); 
13

C NMR (125 MHz, CDCl3): δ 13.2, 35.9, 43.2, 49.5, 53.9, 60.4, 

62.8, 79.5, 109.0, 121.7(2), 125.3, 126.2, 127.1, 127.5, 128.4, 128.6, 128.8(2), 129.0, 129.2, 129.5, 129.6, 130.9, 

135.1, 137.1, 140.8, 142.2, 142.8, 145.2, 154.4, 160.7, 170.1, 173.9.; HRMS: m/z 567.2386 (M+H)
+
 [Calcd 

567.2391]. 

 

Compound (4d): Colorless solid, mp = 182-183
o
C; IR (KBr): 1637, 1712, 1739 cm

-1
; 

1
H 

NMR (500 MHz, CDCl3): δ 0.43 (t, 3H, J = 6.88 Hz), 2.32 (s, 3H), 3.47-3.53 (m, 1H), 

3.60-3.73 (m, 3H), 4.08-4.12 (m, 1H), 4.26 (d, 1H, J = 17.58 Hz), 4.57 (t, 1H, J = 8.41 

Hz), 4.65-4.70 (m, 2H), 5.19-5.26 (m, 1H), 6.36 (d, 1H, J = 7.64 Hz), 6.77 (d, 1H, J = 7.64 

Hz), 7.03 (t, 1H, J = 7.64 Hz), 7.13 (d, 1H, J = 7.64 Hz), 7.48-7.51 (m, 2H), 7.62-7.71 (m, 

2H), 7.92-7.96 (m, 2H), 8.01-8.03 (m, 2H); 
13

C NMR (125 MHz, CDCl3): δ 13.3, 35.9, 41.5, 49.2, 54.0, 60.4, 

62.8, 79.7, 108.7, 116.5, 121.5, 121.7, 125.0, 127.3, 128.5, 128.6, 128.8, 129.0, 129.1, 129.5, 129.6, 130.6, 

N

N
N

N

O

EtO2C
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130.8, 137.0, 140.8, 142.2, 142.8, 145.0, 154.2, 161.2, 170.2, 173.7.; HRMS: m/z 517.2241 (M+H)
+ 

[Calcd 

517.2240]. 

 

Compound (4e): Colorless solid, mp = 179-180
o
C; IR (KBr): 1646, 1719, 1738 cm

-1
; 

1
H 

NMR (500 MHz, CDCl3): δ 0.43 (t, 3H, J = 6.88 Hz), 2.32 (s, 3H), 1.74 (t, 1H, J = 2.23 Hz 

), 3.46-3.53 (m, 1H), 3.60-3.66 (m, 1H), 3.72 (t, 1H, J = 9.5 Hz), 3.99 (m, 2H), 4.54 (t, 1H, J 

= 9.00 Hz), 4.65 (t, 1H, J = 9.00 Hz), 6.57 (d, 1H, J = 7.64 Hz), 6.86 (t, 1H, J = 7.64 Hz), 

7.11-7.17 (m, 2H), 7.45-7.53 (m, 2H), 7.61-7.69 (m, 2H), 7.87 (d, 1H, J = 8.41 Hz), 7.95 (d, 

1H, J = 7.64 Hz), 8.02(d, 1H, J = 6.88 Hz),; 
13

C NMR (125 MHz, CDCl3): δ 13.3, 28.6, 35.9, 49.0, 54.0, 60.4, 

62.9, 71.4, 76.3, 79.9, 108.8, 121.7, 122.0, 125.1, 127.3, 128.3, 128.6, 128.7, 129.1, 129.2, 129.5 (2), 130.8, 

137.0, 140.8, 141.5, 142.2, 144.8, 154.2, 160.7, 170.2, 173.1.; HRMS: m/z 515.2063 (M+H)
+ 

[Calcd 515.2083]. 

 

Compound (4f): Colorless solid, mp = 198-200 
o
C; IR (KBr): 1620, 1724, 1735 cm

-1
;
 1
H NMR 

(500 MHz, DMSO-d6): δ 0.34 (t, 3H, J = 6.88 Hz), 2.26 (s, 3H), 3.37-3.41 (m, 1H), 3.50-3.53 

(m, 1H), 3.65 (t, 1H, J = 9.94 Hz), 4.31 (t, 1H, J = 8.41 Hz), 4.63 (t, 1H, J = 8.41 Hz), 6.47 (d, 

1H, J = 7.64 Hz), 7.09 (d, 1H, J = 8.41 Hz), 7.31 (s, 1H), 7.50-7.56 (m, 2H), 7.70-7.78 (m, 

3H), 8.02-8.08 (m, 2H), 10.00 (s, 1H), 
13

C NMR: (125 MHz, DMSO-d6): δ 13.3, 35.8, 49.3, 

53.3, 60.3, 62.5, 79.6, 111.1, 121.6, 125.8, 127.6, 127.9, 128.7, 129.0, 129.1, 129.3, 129.4, 129.5, 130.4, 130.9, 

136.6, 140.4, 140.7, 141.8, 145.1, 154.1, 160.0, 169.7, 174.8.; HRMS: m/z 511.1550 (M+H)
+ 

[Calcd 511.1537]. 

 

Compound (4g): Colorless solid, mp = 182-184
o
C; IR (KBr): 1616, 1722, 1736 cm

-1
;
 1

H NMR 

(500 MHz, CDCl3): δ 0.37 (t, 3H, J = 6.88 Hz), 2.36 (s, 3H), 2.55 (s, 3H), 3.41-3.46 (m, 1H), 

3.55-3.61 (m, 1H), 3.67 (t, 1H, J = 9.94 Hz), 4.47 (dd, 1H, J = 8.41, 9.94 Hz), 4.63 (dd, 1H, J 

= 8.41, 9.17 Hz), 6.38 (d, 1H, J = 6.88 Hz), 6.86 (t, 1H, J = 7.64 Hz), 7.04 (t, 1H, J = 7.64 Hz), 

7.22 (d, 1H, J = 7.64 Hz), 7.31 (s, 1H), 7.42-7.44 (m, 3H), 7.70 (d, 1H, J = 8.41 Hz), 7.80 (s, 

1H), 7.92-8.00 (m, 2H), 
13

C NMR: (125 MHz, CDCl3): δ 13.2, 21.8, 36.0, 49.2, 53.8, 60.4, 

62.7, 79.7, 109.7, 121.6, 125.9, 127.8, 128.4, 128.6, 129.0(2), 130.6, 130.7, 137.1, 139.2, 140.0, 140.5, 142.2, 

144.9, 154.2, 159.4, 170.2, 175.8.; HRMS: m/z 489.2088 (M+H)
+
 [Calcd 491.2083]. 

 

Compound (4h): Colorless solid, mp = 205-207 
o
C; IR (KBr): 1616, 1720, 1739 cm

-1
;
 1

H 

NMR (400 MHz, CDCl3): δ 0.37 (t, 3H, J = 6.88 Hz), 2.31 (s, 3H), 2.43 (s, 3H), 2.45 (s, 

3H), 3.42-3.47 (m, 1H), 3.54-3.60 (m, 1H), 3.67 (t, 1H, J = 9.94 Hz), 4.48 (t, 1H, J = 9.94 

Hz), 4.61( t, 1H, J = 9.17 Hz), 6.40 (d, 1H, J = 7.44 Hz), 6.83 (t, 1H, J = 7.64 Hz), 7.03 (t, 

1H, J = 7.64 Hz), 7.14 (d, 1H, J = 7.64 Hz), 7.34-7.39 (m, 2H), 7.60 (s, 1H), 7.78 (s, 1H), 

7.85 (s, 1H), 7.90 (d, 1H, J = 6.88 Hz), 7.95 (d, 1H, J = 6.88 Hz), 
13

C NMR: (100 MHz, 
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CDCl3): δ 13.0, 20.0, 20.1, 35.7, 49.0, 53.6, 60.1, 62.4, 79.5, 109.4, 121.2, 121.3, 125.6, 127.5, 127.8, 128.1, 

128.5, 128.7, 128.8, 130.1, 137.1, 138.7, 139.4, 139.7, 140.3, 140.7, 144.4, 153.2, 159.4, 170.0, 175.6; HRMS: 

m/z 505.2234 (M+H)
+
 [Calcd 505.2240]. 

 

Compound (4i): Colorless solid, mp = 186-188 
o
C; IR (KBr): 1608, 1710, 1740 cm

-1
;
 1
H NMR 

(400 MHz, CDCl3): δ 2.33 (s, 3H), 3.05 (s, 3H), 3.71 (t, 1H, J = 9.6 Hz), 4.52 (t, 1H, J = 9.4 

Hz), 4.65( t, 1H, J = 8.8 Hz), 6.38 (d, 1H, J = 8.56 Hz), 6.75 (t, 1H, J = 7.6 Hz), 6.98-7.06 (m, 

2H), 7.14 (s, 1H), 7.42-7.47 (m, 2H), 7.61-7.70 (m, 2H), 7.89-8.04 (m, 4H); 
13

C NMR: (100 

MHz, CDCl3): δ 35.7, 49.1, 51.3, 53.9, 62.6, 79.7, 109.6, 121.5, 121.7,125.4, 127.5, 128.0, 

128.6, 128.7, 129.0, 129.1, 129.4, 129.5, 130.6, 136.8, 140.7, 142.2, 144.7, 154.0, 160.9, 170.7, 176.1.; HRMS: 

m/z 463.1771 (M+H)
+ 

[Calcd 463.1770]. 

 

Compound (6a): Colorless solid, mp = 171-172 
o
C; IR (KBr): 1619, 1710, 1735 cm

-1
; 

1
H 

NMR (500 MHz, CDCl3): δ 0.34 (t, 3H, J = 6.88 Hz,), 2.17-2 35 (m, 4H), 2.69-2.75 (m, 1H), 

2.85 (t, 1H, J = 8.41 Hz,), 3.30-3.36 (m, 1H), 3.50-3.58 (m, 1H), 4.64-4.69 (m, 1H), 5.03 (d, 

1H, J = 8.41Hz), 6.36-6.49 (m, 3H), 6.84 (t, 1H, J = 7.64 Hz,), 7.54-7.69 (m, 4H), 7.97 (s, 

1H), 8.01 (d, 1H, J = 8.41 Hz), 8.07 (d, 2H, J = 7.64Hz), 8.32 (d, 1H, J = 8.41 Hz); 
13

C NMR 

(125 MHz, CDCl3): δ 13.2, 30.6, 31.5, 47.7, 51.7, 60.0, 66.5, 66.9, 78.0, 109.3, 121.8, 122.0, 125.9, 126.1, 128.3, 

128.6, 128.8, 129.1, 129.4, 129.7, 129.8, 131.2, 137.9, 140.5, 141.2, 142.1, 145.4, 154.3, 157.6, 170.3, 179.6.; 

HRMS: m/z 503.2088 (M+H)
+
 [Calcd 503.2078]. 

 

Compound (6b): Colorless solid, mp = 208-210 
o
C; IR (KBr): 1604, 1709, 1736 cm

-1
;
 1

H 

NMR (500 MHz, CDCl3: δ 0.36 (t, 3H, J = 6.88 Hz), 2.15- 2.37 (m, 3H), 2.53-2.68 (m, 

2H), 2.84 (t, 1H, J = 8.41 Hz), 3.04 (s, 1H), 3.32-3.38 (m, 1H), 3.51-3.58 (m, 1H), 4.65-

4.70 (m, 1H), 5.02 (d, 1H, J = 8.41 Hz), 6.28 (d, 1H, J = 7.64 Hz), 6.44-6.50 (m, 2H), 7.03 

(t, 1H, J = 7.64 Hz), 7.54 (t, 1H, J = 7.64 Hz), 7.65-7.71 (m, 3H), 8.01-8.14 (m, 3H), 8.33 

(d, 1H, J = 7.64 Hz); 
13

CNMR: (125 MHz, CDCl3): δ 13.2, 25.8, 30.7, 31.4, 47.8, 51.5, 60.0, 66.6, 67.5, 78.0, 

107.4, 121.8, 121.9, 125.3, 125.4, 128.3, 128.7, 129.0, 129.1, 129.4, 129.6(2), 131.2, 137.7, 141.1, 142.2, 143.1, 

145.4, 154.3,157.7, 170.3, 177.9.; HRMS: m/z 517.2234 (M+H)
+ 

[Calcd 517.2240]. 

 

Compound (6c): Colorless solid, mp = 177-179 
o
C; IR (KBr): 1609, 1701, 1731 cm

-1
; 

1
H 

NMR (500 MHz, CDCl3): δ 0.35 (t, 3H, J = 6.88), 2.14-2.40 (m, 3H), 2.52-2.73 (m, 2H ), 

2.87 (t, 1H, J = 8.41 Hz), 3.32-3.38 (m, 1H), 3.52-3.58 (m, 1H), 4.60-4.73 (m, 2H), 4.94 

(d, 1H, J = 15.29 Hz), 5.12 (d, 1H, J = 8.41 Hz), 6.13 (d, 1H, J = 8.41 Hz), 6.44-6.47 (m, 

2H), 6.74-6.78 (m, 1H), 6.96-7.02 (m, 4H), 7.10 (t, 1H, J = 6.88 Hz ), 7.56 (t, 1H, J = 

6.88, 7.64 Hz ), 7.62-7.73 (m, 3H), 8.02-8.09 (m, 3H), 8.36 (d, 1H, J = 7.64 Hz ); 
13

C NMR (125 MHz, CDCl3): 

δ 13.2, 30.6, 31.5, 43.8, 47.7, 51.9, 60.8, 66.6, 67.2, 77.6, 108.8, 122.0(2), 125.4, 125.7, 126.9, 127.3, 128.4, 

6b

N

N
N

N

O

EtO2C
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128.6, 128.8, 128.9, 129.1, 129.5, 1129.7, 130.0, 131.2, 135.6, 137.8, 141.2, 142.2, 142.7, 145.5, 154.4, 157.9, 

170.3, 177.8.; HRMS: m/z 593.2565 (M+H)
+ 

[Calcd 593.2547]. 

 

Compound (6d): Colorless solid, mp = 200-202
o
C; IR (KBr): 1639, 1718, 1733 cm

-1
;
 1

H 

NMR (500 MHz, CDCl3): δ 0.35 (t, 3H, J = 6.88 Hz), 2.14-2.37 (m, 3H), 2.50-2.67 (m, 

2H), 2.84 (t, 1H, J = 8.41 Hz), 3.31-3.37 (m, 1H), 3.51-3.58 (m, 1H), 4.16-4.28 (m, 2H), 

4.65-4.70 (m, 1H), 4.89-4.93 (m, 2H), 5.06 (d, 1H, J = 8.41 Hz), 5.53-5.60 (m, 1H), 6.30 (d, 

1H, J = 7.64 Hz), 6.45-6.49 (m, 2H), 6.85 (t, 1H, J = 7.64 Hz), 7.55 (t, 1H, J = 7.64 Hz), 

7.66-7.71 (m, 3H), 8.01-8.12 (m, 3H), 8.34 (d, 1H, J = 8.41 Hz); 
13

C NMR (125 MHz, CDCl3): δ 13.2, 30.6, 

31.4, 42.4, 47.7, 51.7, 60.0, 66.6, 67.3, 77.6, 108.5, 117.5, 121.8, 122.0, 125.3, 125.6, 128.3, 128.6, 128.9, 129.0, 

129.4, 129.6, 129.8, 131.2, 131.6, 137.8, 141.0, 142.2, 142.6, 145.4, 154.4, 157.7, 170.3, 177.4.; HRMS: m/z 

543.2380 (M+H)
+
 [Calcd 543.2396]. 

 

Compound (6e): Colorless solid, mp = 214-216 
o
C; IR (KBr): 1622, 1720, 1736 cm

-1
;
 1

H 

NMR (500 MHz, CDCl3): δ 0.35 (t, 3H, J = 6.92 Hz), 1.71 (s, 1H), 2.12-2.37 (m, 3H), 2.49-

2.66 (m, 2H), 2.84 (t, 1H, J = 8.41 Hz), 3.31-3.38 (m, 1H), 3.52-3.58 (m, 2H), 4.32-4.42 (m, 

2H), 4.65-4.70 (m, 1H), 5.00 (d, 1H, J = 8.41 Hz), 6.48-6.54 (m, 3H), 6.92 (t, 1H, J = 7.69 

Hz), 7.54 (t, 1H, J = 7.69 Hz), 7.63-7.68 (m, 3H), 7.99 (d, 1H, J = 8.46 Hz), 8.04 (d, 1H, J = 

7.69 Hz), 8.15 (d, 1H, J = 7.69 Hz), 8.31 (d, 1H, J = 7.69 Hz); 
13

CNMR: (125 MHz, CDCl3): δ 13.2, 28.9, 30.6, 

31.5, 47.7, 51.7, 60.0, 66.6, 67.4, 71.9, 76.5, 77.9, 108.5, 121.9, 122.2, 125.2, 125.6, 128.2, 128.3, 128.8, 129.1, 

129.4, 129.6, 130.3, 131.1, 137.8, 141.1, 141.3, 142.2, 145.3, 154.2, 157.5, 170.2, 176.9.; HRMS: m/z 541.2260 

(M+H)
+
 [Calcd 541.2240]. 

 

Compound (6f): Colorless solid, mp = 196-198 
o
C; IR (KBr): 1620, 1709, 1737 cm

-1
; 

1
H 

NMR (500 MHz, CDCl3): δ 0.35 (t, 3H, J = 6.88 Hz), 2.11-2.49 (m, 4H), 2.67-2.72 (m, 1H), 

2.88 (t, 1H, J = 8.41 Hz), 3.31-3.37 (m, 1H), 3.54-3.60 (m, 1H), 4.63-4.68 (m, 1H), 4.99 (d, 

1H, J = 8.41 Hz), 6.31 (d, 1H, J = 8.41 Hz), 6.38 (s, 1H), 6.81-6.83 (m, 1H), 7.55-7.72 (m, 

4H), 8.03 (d, 2H, J = 8.41 Hz), 8.07 (s, 1H), 8.11 (d, 1H, J = 7.64 Hz), 8.28 (d, 1H, J = 7.64 

Hz); 
13

C NMR (125 MHz, CDCl3): δ 13.2, 28.9, 30.5, 31.5, 47.7, 51.6, 60.1, 66.6, 67.0, 78.1, 

110.3, 122.3, 126.6, 127.2, 127.7, 128.1, 128.7, 128.9, 129.0, 129.7, 129.8, 131.3, 137.8, 138.9, 141.2, 142.2, 

145.0, 154.3, 157.2, 165.4, 170.1, 179.3.; HRMS: m/z 537.1699 (M+H)
+
 [Calcd 537.1693]. 

 

Compound (6g): Colorless solid, mp = 173-175 
o
C; IR (KBr): 1617, 1721, 1730 cm

-1
; 

1
H 

NMR (400 MHz, CDCl3): δ 0.32 (t, 3H, J = 7.08 Hz), 2.15-2.51 (m, 7H), 2.71-2.89 (m, 2H), 

3.27-3.35 (m, 1H), 3.49-3.57 (m, 1H), 4.63-4.69 (m, 1H), 5.01 (d, 1H, J = 8.4 Hz), 6.37-6.50 

(m, 3H), 6.85 (t, 1H, J = 7.6 Hz), 7.45 (d, 1H, J = 8.72 Hz), 7.54 (t, 1H, J = 7.44 Hz), 7.63-

7.67 (m, 2H), 7.76 (s, 1H), 7.85 (d, 1H, J = 8.44 Hz), 8.04 (d, 1H, J = 7.56 Hz), 8.31 (d, 1H, J 

6f

N

N
N

HN

O

EtO2C

Cl
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= 7.72 Hz); 
13

C NMR (125 MHz, CDCl3): δ 13.2, 21.8, 30.5, 31.5, 47.7, 51.7, 60.0, 66.5, 66.9, 78.0, 109.4, 

121.8, 121.9, 126.0, 126.1, 127.9, 128.3, 129.0, 129.2, 129.3, 130.6, 130.8, 131.0, 131.6, 138.0, 140.1, 140.5, 

142.1, 145.5, 154.2, 156.6, 170.3, 179.8.; HRMS: m/z 517.2242 (M+H)
+ 

[Calcd 517.2240]. 

 

Compound (6h): Colorless solid, mp = 230-232 
o
C; IR (KBr): 1609, 1721, 1735 cm

-1
;
 1

H 

NMR (400 MHz, CDCl3): δ 0.26 (t, 3H, J = 7.2 Hz), 1.47 (s, 3H), 2.15-2.50 (m, 7H), 

2.81-2.93 (m, 2H), 3.18-3.26 (m, 1H), 3.44-3.52 (m, 1H), 4.62-4.68 (m, 1H), 5.02 (d, 1H, 

J = 8.4 Hz), 6.55-6.61 (m, 2H), 6.73 (d, 1H, J = 7.68 Hz), 6.87 (s, 1H), 6.93-6.98 (m, 1H), 

7.44 (s, 1H), 7.56 (t, 1H, J = 7.44 Hz), 7.66 (t, 1H, J = 7.4 Hz), 8.07 (d, 1H, J = 7.48 Hz), 

8.38 (d, 1H, J = 7.72 Hz), 9.84 (s, 1H); 
13

C NMR (100 MHz, CDCl3): δ 13.0, 19.2, 20.0, 

30.4, 31.5, 47.6, 52.4, 59.8, 66.3, 66.6, 77.7, 110.3, 121.4, 121.8, 126.3, 126.4, 127.2, 128.1, 128.4, 128.9, 129.2, 

130.4, 138.3(2), 139.4, 139.7, 140.3, 141.4, 144.9, 153.1, 156.4, 170.3, 180.9.; HRMS: m/z 531.2380 (M+H)
+ 

[Calcd 531.2396]. 

 

Compound (6i): Colorless solid, mp = 205-207 
o
C; IR (KBr): 1607, 1705, 1739 cm

-1
;
 1

HNMR 

(400 MHz, CDCl3): δ 2.13-2.54 (m, 4H), 2.68-2.88 (m, 2H), 2.99 (s, 3H), 4.63-4.69 (m, 1H), 

5.07 (d, 1H, J = 8.4 Hz), 6.35-6.49 (m, 3H), 6.84 (t, 1H, J = 7.56 Hz), 7.53-7.69 (m, 4H), 

7.90-8.08 (m, 4H), 8.30 (d, 1H, J = 7.8 Hz); 
13

C NMR (100 MHz, CDCl3): δ 30.4, 31.4, 47.6, 

51.3, 51.6, 66.5, 66.8, 77.9, 109.2, 121.8, 122.0, 125.7, 126.0, 128.1, 128.5, 128.8, 129.0, 

129.3, 129.6, 129.7, 131.1, 137.6, 140.3, 141.2, 142.1, 145.3, 154.1, 157.3, 170.8, 179.5.; HRMS: m/z 489.1934 

(M+H)
+
 [Calcd 489.1927]. 

 

Compound (8a): Yellow solid, mp = 201-202 
o
C; IR (KBr): 1601, 1723, 1737 cm

-1
; 

1
H 

NMR (500 MHz, CDCl3): δ 0.34 (t, 3H, J = 6.88 Hz), 2.34 (s, 3H), 3.38-3.41 (m, 1H), 3.57-

3.60 (m, 1H), 3.80 (t, 1H, J = 9.94 Hz), 4.58 (dd, 1H, J = 7.64, 9.94 Hz), 4.81 (dd, 1H, J = 

7.64, 9.94 Hz ), 7.32 (t, 1H, J = 7.64 Hz ), 7.41-7.52 (m, 3H), 7.55-7.63 (m, 4H), 7.67-7.73 

(m, 2H), 7.78 (d, 1H, J = 7.64 Hz), 7.88 (d, 1H, J = 7.64 Hz), 7.95 (d, 1H, J = 7.64 Hz), 

8.09 (d, 1H, J = 7.64 Hz); 
13

C NMR (125 MHz, CDCl3): δ 13.2, 36.0, 50.1, 54.2, 60.4, 63.6, 83.5, 120.9, 121.6, 

124.3, 124.9, 127.5, 128.4, 128.6, 129.0, 129.1, 129.2, 129.3, 130.3, 130.8, 131.5, 132.0, 135.3, 136.8, 140.5, 

141.3, 141.9, 145.2, 154.2, 160.0, 170.1, 201.8.; HRMS: m/z 512.1983 (M+H)
+ 

[Calcd 512.1969]. 

 

Compound (8b): Yellow solid, mp = 165-168 
o
C; IR (KBr): 1605, 1726, 1741 cm

-1
; 

1
H 

NMR (400 MHz, CDCl3): δ 0.33 (t, 3H, J = 7.0 Hz), 2.33 (s, 3H), 2.38 (s, 6H), 3.34-

3.42 (m, 1H), 3.52-3.60 (m, 1H), 3.78 (t, 1H, J = 10.00 Hz), 4.57 (t, 1H, J = 8.8 Hz), 

4.77 (t, 1H, J = 8.4 Hz), 7.31-7.65 (m, 8H), 7.71 (d, 1H, J = 8 Hz), 7.79 (d, 1H, J = 

7.92 Hz), 7.90 (d, 1H, J = 7.44 Hz), 8.05 (d, 1H, J = 7.68 Hz); 
13

C NMR (100 MHz, 

CDCl3): δ 13.1, 20.1(2), 35.9, 50.0, 54.2, 60.2, 63.2, 83.3, 120.7, 121.2, 124.2, 124.7, 127.4, 127.5, 127.9, 128.4, 

6h

N

N
N

HN

O

EtO2C

CH3

CH3
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128.8, 128.9, 130.2, 131.3, 132.0, 135.3, 137.1, 138.6, 139.4, 139.5, 140.6, 141.3, 144.8, 153.3, 159.1, 170.2, 

202.0.; HRMS: m/z 540.2263 (M+H)
+ 

[Calcd 540.2287]. 

 

Compound (9a): Yellow solid, mp = 214-216
o
C; IR (KBr): 1601, 1724, 1739 cm

-1
; 

1
H 

NMR (500 MHz, CDCl3): δ 0.35 (t, 3H, J = 6.88 Hz), 2.13-2.34 (m, 3H), 2.59-2.69 (m, 

1H), 2.80 (t, 1H, J = 8.41 Hz), 3.32-3.38 (m, 1H), 3.52-3.59 (m, 1H), 4.75-4.79 (m, 1H), 

4.94 (d, 1H, J = 8.41 Hz), 6.82 (d, 1H, J = 7.64 Hz), 7.12 (t, 1H, J = 7.64 Hz), 7.39-7.47 

(m, 2H), 7.54-7.57 (m, 3H), 7.68-7.74 (m, 2H), 7.81 (d, 1H, J = 6.88 Hz), 7.84-7.86 (m, 

1H), 7.96-8.00 (m, 2H), 8.24 (d, 1H, J = 7.64 Hz); 
13

C NMR (125 MHz, CDCl3): δ 13.2, 30.5, 31.5, 46.9, 52.8, 

60.0, 66.3, 68.2, 80.6, 119.5, 121.9, 122.2, 124.8, 127.7, 127.9, 128.2, 128.6, 129.3, 129.4, 129.5, 130.8, 131.3, 

132.6, 135.9, 137.9, 140.7, 141.2, 141.8, 145.9, 154.1, 157.6, 170.2, 208.6.; HRMS: m/z 538.2136 (M+H)
+
 

[Calcd 538.2125]. 

 

 Compound (9b): Yellow solid, mp = 177-179 
o
C; IR (KBr): 1604, 1726, 1740 cm

-1
; 

1
H NMR (400 MHz, CDCl3): δ 0.32 (t, 3H, J = 7.0 Hz), 2.16-2.41 (m, 9H), 2.57-2.81 

(m, 3H), 3.29-3.35 (m, 1H), 3.49-3.56 (m, 1H), 4.73-4.79 (m, 1H), 4.90 (d, 1H, J = 

8.56 Hz), 6.81 (d, 1H, J = 7.04 Hz), 7.11 (t, 1H, J = 7.84 Hz), 7.40-7.73 (m, 7H), 7.81 

(d, 1H, J = 6.96 Hz), 7.96 (d, 1H, J = 7.6 Hz), 8.41 (d, 1H, J = 7.72 Hz); 
13

C NMR 

(100 MHz, CDCl3): δ 13.1, 20.1(2), 30.4, 31.4, 46.8, 52.7 59.9, 66.5, 68.1, 80.6, 119.4, 

121.5, 122.2, 124.6, 127.6, 127.8, 128.0, 128.6, 129.1, 130.0, 130.7, 132.6, 136.0, 138.1, 138.8, 139.5, 139.7, 140.5, 

141.2, 145.6, 153.1, 156.5, 170.2, 208.6.; HRMS: m/z 566.2446 (M+H)
+ 

[Calcd 566.2444]. 
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Figure S1. 
1
H NMR spectrum of 4a 

Figure S2. 
13

C NMR spectrum of 4a 
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Figure S3. 
1
H NMR spectrum of 4b 

Figure S4. 
13

C NMR spectrum of 4b 
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Figure S5. 
1
H NMR spectrum of 4c 
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Figure S6. 
13

C NMR spectrum of 4c 
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Figure S7. 
1
H NMR spectrum of 4d 

Figure S8 
13

C NMR spectrum of 4d 
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Figure S9. 
1
H NMR spectrum of 4e 

Figure S10. 
13

C NMR spectrum of 4e 
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Figure S11. 
1
H NMR spectrum of 4f 

Figure S12. 
13

C NMR spectrum of 4f 
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Figure S13.. 
1
H NMR spectrum of 4g 

Figure S14. 
13

C NMR spectrum of 4g 
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Figure S15. 
1
H NMR spectrum of 4h 

Figure S26. 
13

C NMR spectrum of 4h 
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Figure S47. 
1
H NMR spectrum of 4i 

Figure 38. 
13

C NMR spectrum of 4i 

Figure S58. 
13

C NMR spectrum of 4i 
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Figure S69. 
1
H NMR spectrum of 6a 

Figure S20. 
13

C NMR spectrum of 6a 
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Figure S21. 
1
H NMR spectrum of 6b 

Figure S22. 
13

C NMR spectrum of 6b 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013



S20 

 

 

 

 

 

Figure S23. 
1
H NMR spectrum of 6c 

Figure S24. 
13

C NMR spectrum of 6c 
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Figure S25. 
1
H NMR spectrum of 6d 

Figure S26. 
13

C NMR spectrum of 6d 
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Figure S27. 
1
H NMR spectrum of 6e 

Figure S28. 
13

C NMR spectrum of 6e 
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Figure S29. 
1
H NMR spectrum of 6f 

Figure S30. 
13

C NMR spectrum of 6f 
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Figure S32. 
13

C NMR spectrum of 6g 

Figure S37. 
1
H NMR spectrum of 6g 
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Figure S33. 
1
H NMR spectrum of 6h 

Figure S34. 
13

C NMR spectrum of 6h 
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Figure S35.. 

1
H NMR spectrum of 6i 

Figure S36. 
13

C NMR spectrum of 6i 
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Figure S37.. 
1
H NMR spectrum of 8a 

Figure S38.. 
13

C NMR spectrum of 8a 
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Figure S39. 
1
H NMR spectrum of 8b 

Figure S40. 
13

C NMR spectrum of 8b 
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Figure S41. 
1
H NMR spectrum of 9a 

Figure S42. 
13

C NMR spectrum of 9a 
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Figure S43. 
1
H NMR spectrum of 9b 

Figure S44. 
1
H NMR spectrum of 9b 
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Figure S45. HRMS spectra of 4a 

Figure S46. HRMS spectra of 4b 
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Figure S47. HRMS spectra of 4c 

Figure S48. HRMS spectra of 4d 
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Figure S49. HRMS spectra of 4e 

Figure S50. HRMS spectra of 4f 
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Figure S51. HRMS spectra of 4g 

Figure S52. HRMS spectra of 4h 
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Figure S53. HRMS spectra of 4i 

Figure S54. HRMS spectra of 6a 
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Figure S55. HRMS spectra of 6b 

Figure S56. HRMS spectra of 6c 
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Figure S57. HRMS spectra of 6d 

Figure S58. HRMS spectra of 6e 
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Figure S59. HRMS spectra of 6f 

Figure S60. HRMS spectra of 6g 
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Figure S61. HRMS spectra of 6h 

Figure S62. HRMS spectra of 6i 
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Figure S63. HRMS spectra of 8a 

Figure S64. HRMS spectra of 8b 
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Figure S65. HRMS spectra of 9a 

Figure S62. HRMS spectra of 6i 

Figure S66. HRMS spectra of 9b 
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