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2-bromo-1-(3,4-dimethoxyphenyl)ethan-1-one 3a: white solid, m.p.: 75-76 oC [Ref.: 
80 - 81oC]1. 1H NMR (300 MHz, CDCl3)  δ 7.75 – 7.43 (m, 2H, Ar-H), 6.92 (d, J = 
8.4 Hz, 1H, Ar-H), 4.42 (s, 2H, CH2), 3.96 -3.98(d, J = 6.6 Hz, 6H, Ar-m-OCH3 + Ar-
p-OCH3).
1-(3,4-dimethoxyphenyl)-2-phenoxyethanone 4a: yield: 85.3%, white solid, m.p.: 
83-85oC.  1H NMR (400 MHz, CDCl3)  δ 7.77 – 7.51 (m, 2H, Ar-H), 7.26 (s, 2H, 
Ar-H), 7.05 – 6.83 (m, 4H, Ar-H), 3.95 (d, J = 9.1 Hz, 6H, Ar-m-OCH3 + Ar-p-OCH3); 
13C NMR (101 MHz, CDCl3) δ 193.09, 158.10, 153.88, 149.23, 129.56, 127.71, 
122.81, 121.53, 114.78, 110.25, 110.19, 70.56, 56.10, 55.98.
1-(3,4-dimethoxyphenyl)-2-(4-fluorophenoxy)ethanone 4b: yield: 85.0%, white 
solid, m.p.: 125 - 126oC . 1H NMR (400 MHz, CDCl3) δ 7.59 (d, J = 1.7 Hz, 2H, Ar-
H), 7.06 – 6.72 (m, 5H, Ar-H), 5.24 (s, 2H, CH2), 3.98 (d, J = 9.2 Hz, 6H, Ar-m-
OCH3 + Ar-p-OCH3); 13C NMR (101 MHz, CDCl3) δ 192.91, 158.81, 156.43, 154.21, 
153.96, 149.29, 127.59, 122.72, 116.01, 115.79, 110.17, 71.20, 56.10, 55.98.
1-(3,4-dimethoxyphenyl)-2-(2-fluorophenoxy)ethanone 4c: yield: 82.1%, white 
solid, m.p.: 110 - 111oC.  1H NMR (300 MHz, CDCl3)  δ 7.79 – 7.47 (m, 2H, Ar-H), 
7.15 – 6.71 (m, 5H, Ar-H), 5.32 (s, 2H, CH2), 3.97 (d, J = 6.3 Hz, 6H, Ar-m-OCH3 + 
Ar-p-OCH3); 13C NMR (101 MHz, CDCl3) δ 192.71, 153.96, 151.58, 149.25, 146.06, 
127.54, 124.36, 122.83, 122.29, 116.61, 116.43, 116.05, 110.19, 72.00, 56.12, 55.98.
1-(3,4-dimethoxyphenyl)-2-(4-chlorophenoxy)ethanone 4d: yield: 89.3%, white 
solid, m.p.: 106 - 107oC . 1H NMR (400 MHz, CDCl3)  δ 7.72 – 7.51 (m, 2H, Ar-H), 
7.34 – 7.17 (m, 2H, Ar-H), 6.92 (dd, J = 17.5, 8.7 Hz, 3H, Ar-H), 5.25 (s, 2H, CH2), 
3.98 (d, J = 10.1 Hz, 6H, Ar-m-OCH3 + Ar-p-OCH3); 13C NMR (101 MHz, CDCl3) δ 
192.58, 156.74, 154.01, 149.30, 129.39, 127.51, 126.34, 122.72, 116.11, 110.18, 
70.68, 56.12, 56.00.
1-(3,4-dimethoxyphenyl)-2-(4-methylphenoxy)ethanone 4e: yield: 76.7%, white 
solid, m.p.: 89 - 91oC. 1H NMR (400 MHz, CDCl3) δ 7.69 (dd, J = 8.4, 1.9 Hz, 1H, 
Ar-H), 7.60 (d, J = 1.9 Hz, 1H, Ar-H), 7.11 (d, J = 8.3 Hz, 2H, Ar-H), 6.93 (d, J = 8.4 
Hz, 1H, Ar-H), 6.87 (d, J = 8.6 Hz, 2H, Ar-H), 5.23 (s, 2H, CH2), 3.98 (d, J = 8.7 Hz, 
6H, Ar-m-OCH3 + Ar-p-OCH3), 2.31 (s, 3H, CH3); 13C NMR (101 MHz, CDCl3) δ 
193.38, 156.03, 153.86, 149.24, 130.84, 130.01, 127.82, 122.85, 114.67, 110.33, 
110.15, 70.92, 56.12, 56.01, 20.49. 
1-(3,4-dimethoxyphenyl)-2-(3-methylphenoxy)ethanone 4f: yield: 84.5%, white 
solid, m.p.: 73 - 74oC. 1H NMR (400 MHz, CDCl3) δ δ 7.69 (dd, J = 8.4, 1.9 Hz, 1H, 
Ar-H), 7.60 (d, J = 1.9 Hz, 1H, Ar-H), 7.18 (t, J = 7.8 Hz, 1H, Ar-H), 6.93 (d, J = 8.4 
Hz, 1H, Ar-H), 6.85 – 6.69 (m, 3H, Ar-H), 5.23 (s, 2H, CH2), 3.97 (d, J = 8.4 Hz, 6H, 
Ar-m-OCH3 + Ar-p-OCH3), 2.34 (s, 3H, CH3); 13C NMR (101 MHz, CDCl3) δ 193.27, 
158.13, 153.87, 149.24, 139.64, 129.29, 127.78, 122.86, 122.41, 115.68, 111.57, 
110.31, 110.16, 70.27, 56.03, 21.52.
1-(3,4-dimethoxyphenyl)-2-(4-methoxyphenoxy)ethanone 4g: yield: 88.7%, white 
solid, m.p.: 96 - 98oC .  1H NMR (400 MHz, CDCl3) ) δ 7.65 (dd, J = 8.4, 1.8 Hz, 1H, 
Ar-H), 7.57 (d, J = 1.8 Hz, 1H, Ar-H), 6.90 (dt, J = 5.9, 2.5 Hz, 3H, Ar-H), 6.85 – 
6.76 (m, 2H, Ar-H), 5.19 (s, 2H, CH2), 3.95 (d, J = 8.0 Hz, 6H, Ar-m-OCH3 + Ar-p-
OCH3), 3.76 (s, 3H, C6H4OCH3); 13C NMR (101 MHz, CDCl3) δ 193.46, 154.40, 



153.85, 152.30, 149.24, 127.79, 122.82, 115.95, 114.68, 110.29, 110.15, 71.58, 56.12, 
56.01, 55.65.
1-(3,4-dimethoxyphenyl)-2-(2-methoxyphenoxy)ethanone 4h: yield: 82.5%, white 
solid, m.p.: 89 - 90oC [Ref.: 90 - 92 oC] 2. 1H NMR (400 MHz, CDCl3)  δ 7.70 (dd, J 
= 8.4, 1.9 Hz, 1H, Ar-H), 7.63 (d, J = 1.8 Hz, 1H, Ar-H), 7.04 – 6.82 (m, 5H, Ar-H), 
5.32 (s, 2H, CH2), 3.97 (d, J = 7.2 Hz,  6H, Ar-m-OCH3 + Ar-p-OCH3), 3.91 (s, 1H, 
C6H4OCH3); 13C NMR (101 MHz, CDCl3) δ 193.25, 153.80, 149.69, 149.18, 147.57, 
127.81, 122.77, 122.33, 120.79, 114.63, 112.12, 110.38, 110.14, 71.95, 56.11, 55.99, 
55.88.
1-(4-hydroxy-3-methoxyphenyl)-2-phenoxyethanone 4i: yield: 84.1%, white solid, 
m.p.: 80 - 81oC [Ref.: 78 - 79 oC]3. 1H NMR (300 MHz, CDCl3) δ 7.54 (d, J = 10.0 Hz, 
2H, Ar-H), 7.23 (d, J = 7.7 Hz, 2H, Ar-H), 6.90 (dd, J = 15.3, 7.1 Hz, 4H, Ar-H), 6.05 
(s, 1H, OH), 5.16 (s, 2H, CH2), 3.89 (s, 3H, CH3); 13C NMR (101 MHz, CDCl3) δ 
193.09, 158.11, 151.06, 146.88, 129.59, 127.54, 123.45, 121.60, 114.82, 114.04, 
110.10, 70.67, 56.16.
2-(4-fluorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)ethanone 4j： yield: 87.3%, 
white solid, m.p.: 96 - 97oC . 1H NMR (400 MHz, CDCl3) δ 7.67 – 7.53 (m, 2H, Ar-
H), 7.05 – 6.95 (m, 3H, Ar-H), 6.94 – 6.86 (m, 2H, Ar-H), 6.17 (d, J = 2.7 Hz, 1H, 
OH), 5.23 (s, 2H, CH2), 3.99 (s, 3H, OCH3); 13C NMR (101 MHz, CDCl3) δ 192.93, 
158.89, 156.51, 154.28, 151.20, 146.98, 127.36, 123.35, 116.07, 115.85, 114.12, 
110.03, 71.24, 56.13.
2-(2-fluorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)ethanone 4k： yield: 84.2%, 
white solid, m.p.: 77 - 79oC. 1H NMR (400 MHz, CDCl3) δ 7.53 (dd, J = 5.8, 1.8 Hz, 
2H, Ar-H), 7.08 – 6.72 (m, 5H, Ar-H), 6.09 (s, 1H, OH), 5.23 (s, 2H, CH2), 3.90 (s, 
3H, CH3); 13C NMR (101 MHz, CDCl3) δ 192.69, 154.07, 151.63, 151.19, 146.91, 
146.10, 127.29, 124.34, 123.41, 122.34, 116.65, 116.47, 116.11, 114.15, 110.17, 
72.02, 56.11.
2-(4-chlorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)ethanone 4l： yield: 85.2%, 
white solid, m.p.: 86 - 87oC . 1H NMR (400 MHz, CDCl3) δ 7.64 – 7.56 (m, 2H, Ar-
H), 7.28 – 7.20 (m, 2H, Ar-H), 6.97 (t, J = 14.9 Hz, 1H, Ar-H), 6.91 – 6.83 (m, 2H, 
Ar-H), 6.20 (s, 1H, OH), 5.24 (s, 2H, CH2), 3.98 (s, 3H, CH3); 13C NMR (101 MHz, 
CDCl3) δ 192.65, 156.73, 151.27, 147.01, 129.44, 127.26, 126.46, 123.34, 116.14, 
114.15, 110.02, 70.70, 56.14.
1-(4-hydroxy-3-methoxyphenyl)-2-(p-tolyloxy)ethanone 4m： yield: 80.6%, white 
solid, m.p.: 85 - 87oC . 1H NMR (400 MHz, CDCl3) δ 7.70 – 7.52 (m, 2H, Ar-H), 7.16 
– 7.05 (m, 2H, Ar-H), 7.00 (d, J = 8.1 Hz, 1H, Ar-H), 6.91 – 6.79 (m, 2H, Ar-H), 6.28 
(s, 1H, OH), 5.23 (s, 2H, CH2), 3.97 (d, J = 2.1 Hz, 3H, OCH3), 2.31 (s, 3H, CH3).
1-(4-hydroxy-3-methoxyphenyl)-2-(4-methoxyphenoxy)ethanone 4n: yield: 88.3%, 
white solid, m.p.: 93-94oC. 1H NMR (400 MHz, CDCl3) δ 7.61 (d, J = 9.9 Hz, 2H, 
Ar-H), 6.98 (d, J = 8.0 Hz, 1H, Ar-H), 6.91 (d, J = 9.1 Hz, 2H, Ar-H), 6.84 (d, J = 9.0 
Hz, 2H, Ar-H), 6.32 (d, J = 40.4 Hz, 1H, OH), 5.19 (s, 2H, CH2), 4.01 – 3.90 (m, 3H, 
C6H3OCH3), 3.77 (s, 3H, C6H4OCH3); 13C NMR (101 MHz, CDCl3) δ 193.47, 
154.38, 152.31, 151.16, 146.98, 127.46, 123.39, 115.95, 114.71, 114.17, 110.14, 
71.49, 56.08, 55.70.



1-(4-hydroxy-3-methoxyphenyl)-2-(2-methoxyphenoxy)ethanone 4o： yield: 
83.4%, white solid, m.p.: 84 - 85oC. 1H NMR (400 MHz, CDCl3) δ 7.68 – 7.59 (m, 
2H, Ar-H), 7.00 – 6.91 (m, 3H, Ar-H), 6.88 – 6.84 (m, 2H, Ar-H), 6.20 (s, 1H, OH), 
5.31 (s, 2H, CH2), 3.96 (s, 3H, C6H3OCH3), 3.91 (s, 3H, C6H4OCH3); 13C NMR (101 
MHz, CDCl3) δ 193.22, 151.06, 149.71, 147.59, 146.89, 127.49, 123.37, 122.34, 
120.82, 114.65, 114.10, 112.18, 110.22, 71.90, 56.07, 55.91.
1-(3,4-dimethoxyphenyl)-2-phenoxyethanone oxime 5a: yield: 84.1%, white solid, 
m.p.: 85 - 87oC. 1H NMR (400 MHz, CDCl3)  δ 7.57 (dt, J = 21.4, 10.7 Hz, 1H, Ar-
H), 7.50 (d, J = 1.9 Hz, 1H, Ar-H), 7.27 – 7.17 (m, 1H, Ar-H), 6.94 – 6.78 (m, 4H, 
Ar-H), 5.16 (s, 2H, CH2), 3.87 (d, J = 8.9 Hz, 6H, Ar-m-OCH3 + Ar-p-OCH3); 13C 
NMR (101 MHz, CDCl3) δ 193.20, 158.10, 153.92, 149.28, 129.59, 127.78, 122.86, 
121.60, 114.81, 110.36, 110.15, 70.71, 56.15, 56.05.
1-(3,4-dimethoxyphenyl)-2-(4-fluorophenoxy)ethanone oxime 5b: yield: 83.2%, 
white solid, m.p.: 81 - 85oC. 1H NMR (300 MHz, CDCl3)  δ 7.64 (dd, J = 8.4, 1.9 Hz, 
1H, Ar-H), 7.56 (d, J = 1.8 Hz, 1H, Ar-H), 6.93 (tdd, J = 9.6, 8.0, 3.4 Hz, 5H, Ar-H), 
5.21 (s, 2H, CH2), 3.95 (d, J = 6.9 Hz, 6H, Ar-m-OCH3 + Ar-p-OCH3); 13C NMR (101 
MHz, CDCl3) δ 193.05, 158.90, 154.26, 154.01, 149.35, 127.67, 122.78, 116.08, 
115.85, 110.30, 110.16, 71.36, 56.15, 56.05; HRMS (ESI) m/z Calcd for 
C16H17FNO4

+ [M+H]+ 306.1136, found 306.1142.
1-(3,4-dimethoxyphenyl)-2-(2-fluorophenoxy)ethanone oxime 5c: yield: 85.7%, 
white solid, m.p.: 96 - 99oC. 1H NMR (400 MHz, CDCl3)  δ 7.74 – 7.20 (m, 2H, Ar-
H), 7.10 – 6.70 (m, 5H, Ar-H), 5.34 – 4.84 (m, 2H, CH2), 3.94 – 3.76 (m, 6H, Ar-m-
OCH3 + Ar-p-OCH3); 13C NMR (101 MHz, CDCl3) δ 192.82, 154.02, 151.69, 149.27, 
146.20, 127.57, 124.37, 122.88, 122.28, 116.46, 116.13, 110.35, 110.19, 72.12, 56.14, 
56.02; HRMS (ESI) m/z Calcd for C16H17FNO4

+ [M+H]+ 306.1136, found 306.1136.
1-(3,4-dimethoxyphenyl)-2-(4-chlorophenoxy)ethanone oxime 5d：yield: 92.4%, 
white solid, m.p.: 132 - 134oC. 1H NMR (400 MHz, CDCl3) δ 7.40 – 7.05 (m, 4H, Ar-
H), 6.86 (t, J = 8.4 Hz, 3H, Ar-H), 5.24 (s, 2H, CH2),3.88 (d, J = 8.7 Hz, 6H, Ar-m-
OCH3 + Ar-p-OCH3); 13C NMR (101 MHz, CDCl3) δ 192.79, 156.62, 154.08, 150.34, 
148.81, 129.40, 122.80, 120.36, 116.14, 115.98, 110.66, 110.17, 70.81, 56.06, 55.88; 
HRMS (ESI) m/z Calcd for C16H17ClNO4+ [M+H]+ 322.0841, found 322.0847.
1-(3,4-dimethoxyphenyl)-2-(4-methylphenoxy)ethanone oxime 5e: yield: 81.0%, 
white solid, m.p.: 80 - 83oC. 1H NMR (400 MHz, CDCl3) δ 7.28 (dd, J = 5.9, 4.0 Hz, 
2H, Ar-H), 7.09 (d, J = 8.2 Hz, 2H, Ar-H), 6.92 – 6.80 (m, 3H, Ar-H), 5.29 (s, 2H, 
CH2), 4.11 – 3.64 (d, 6H, Ar-m-OCH3 + Ar-p-OCH3), 2.30 (s, 3H, CH3); 13C NMR 
(101 MHz, CDCl3) δ 193.61, 156.04, 155.45, 150.26, 148.74, 129.97, 126.26, 120.43, 
114.51, 110.66, 109.69, 59.90, 55.86, 20.49; HRMS (ESI) m/z Calcd for C17H20NO4

+ 
[M+H]+ 302.1387, found 302.1392.
1-(3,4-dimethoxyphenyl)-2-(3-methylphenoxy)ethanone oxime 5f: yield: 84.3%, 
white solid, m.p.: 91 - 92oC. 1H NMR (300 MHz, CDCl3) δ 7.34 – 6.95 (m, 3H, Ar-H), 
6.89 – 6.37 (m, 4H, Ar-H), 5.21 – 4.66 (s, 2H, CH2), 3.83 – 3.65 (d, 6H, Ar-m-OCH3 

+ Ar-p-OCH3), 2.21 (s, J = 6.7 Hz, 3H, CH3); 13C NMR (101 MHz, CDCl3) δ 158.18, 
155.44, 150.34, 148.76, 139.60, 129.26, 122.20, 120.45, 115.52, 111.38, 110.71, 
109.73, 59.70, 55.88, 21.50; HRMS (ESI) m/z Calcd for C17H20NO4

+ [M+H]+ 



302.1387, found 302.1384.
1-(3,4-dimethoxyphenyl)-2-(4-methoxyphenoxy)ethanone oxime 5g: yield: 87.8%, 
white solid, m.p.: 97 - 98oC. 1H NMR (400 MHz, CDCl3) δ 7.57 (dd, J = 8.4, 1.5 Hz, 
1H, Ar-H), 7.49 (d, J = 1.5 Hz, 1H, Ar-H), 6.82 (dt, J = 10.3, 3.1 Hz, 3H, Ar-H), 6.75 
(dd, J = 9.7, 2.7 Hz, 2H, Ar-H), 5.11 (s, 2H, CH2), 3.87 (d, J = 8.2 Hz, 6H, Ar-m-
OCH3 + Ar-p-OCH3), 3.68 (s, 3H, OCH3); 13C NMR (101 MHz, CDCl3) δ 193.53, 
154.42, 153.86, 152.30, 149.26, 127.82, 122.83, 115.96, 114.69, 110.33, 110.12, 
71.67, 56.14, 56.04, 55.69.
1-(3,4-dimethoxyphenyl)-2-(2-methoxyphenoxy)ethanone oxime 5h: yield: 85.2%, 
white solid, m.p.: 116 - 117oC.  1H NMR (400 MHz, CDCl3)  δ 7.40 – 7.15 (m, 3H, 
Ar-H), 6.97 – 6.55 (m, 4H, Ar-H),  5.27 (s, 2H, CH2), 3.82 – 3.77 (d, 6H, Ar-m-
OCH3 + Ar-p-OCH3), 3.72 (s, 3H, OCH3); 13C NMR (101 MHz, CDCl3) δ 155.72, 
150.19, 149.71, 148.61, 147.51, 126.06, 122.05, 120.92, 120.49, 114.24, 112.11, 
110.62, 110.01, 61.20, 55.90, 55.87, 55.80; HRMS (ESI) m/z Calcd for C17H20NO5

+ 
[M+H]+ 318.1336, found 318.1343.
1-(4-hydroxy-3-methoxyphenyl)-2-phenoxyethanone oxime 5i: yield: 78.2%, white 
solid, m.p.: 67 - 68oC. 1H NMR (400 MHz, CDCl3) δ 7.26 (m, 4H, Ar-H), 7.03 – 6.77 
(m, 4H, Ar-H), 5.41 – 4.81 (m, 2H, CH2), 3.90 (d, J = 4.8 Hz, 3H, CH3); 13C NMR 
(101 MHz, CDCl3) δ 158.08, 155.65, 147.19, 146.42, 129.55, 125.52, 121.37, 121.19, 
114.64, 114.27, 109.26, 59.69, 55.99 . HRMS (ESI) m/z Calcd for C15H16NO4

+ 
[M+H]+ 274.1074, found 274.1080.
2-(4-fluorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)ethanone oxime 5j：yield: 
77.3%, white solid, m.p.: 118 - 119oC. 1H NMR (400 MHz, CDCl3) δ 7.27 – 7.18 (m, 
2H, Ar-H), 7.01 – 6.85 (m, 5H, Ar-H), 5.25 (s, 2H, CH2), 3.91 (d, J = 4.6 Hz, 3H, 
CH3); 13C NMR (101 MHz, CDCl3) δ 155.56, 154.07, 147.33, 146.44, 146.05, 125.17, 
121.25, 116.03, 115.75, 114.21, 109.07, 60.21, 56.00; HRMS (ESI) m/z Calcd for 
C15H15FNO4

+ [M+H]+ 292.0980, found 292.0986. 2-(2-fluorophenoxy)-1-(4-
hydroxy-3-methoxyphenyl)ethanone oxime 5k：yield: 79.2%, white solid, m.p.: 77 
- 79oC. 1H NMR (400 MHz, CDCl3) δ 7.34 (d, J = 2.0 Hz, 1H, Ar-H), 7.12 – 7.03 (m, 
4H, Ar-H), 6.95 – 6.87 (m, 2H, Ar-H), 5.36 – 5.32 (m, 2H, CH2), 3.93 (s, 3H, CH3); 
13C NMR (101 MHz, CDCl3) δ 151.70, 147.37, 146.39, 145.90, 124.99, 124.38, 
122.03, 121.22, 116.43, 116.25, 115.51, 114.28, 109.53, 61.15, 55.99; HRMS (ESI) 
m/z Calcd for C15H15FNO4

+ [M+H]+ 292.0980, found 292.0985.
2-(4-chlorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)ethanone oxime 5l:  yield: 
83.9%, white solid, m.p.: 93-95oC. 1H NMR (400 MHz, CDCl3) δ 7.31 – 7.17 (m, 4H, 
Ar-H), 6.91 (dd, J = 13.9, 8.5 Hz, 3H, Ar-H),  5.30 – 4.75 (m, 2H，CH2), 3.89 (d, J 
= 4.8 Hz, 3H, CH3); 13C NMR (101 MHz, CDCl3) δ 156.58, 155.38, 147.32, 146.45, 
146.05, 129.42, 126.33, 125.15, 122.71, 121.18, 116.44, 115.98, 114.24, 111.89, 
109.08, 59.85, 55.99; HRMS (ESI) m/z Calcd for C15H15ClNO4

+ [M+H]+ 308.0684, 
found 308.0690.
1-(4-hydroxy-3-methoxyphenyl)-2-(p-tolyloxy)ethanone oxime 5m： yield: 85.3%, 
white solid, m.p.: 112 - 115oC. 1H NMR (300 MHz, CDCl3) δ 7.30 – 7.18 (m, 2H, Ar-
H), 7.14 – 7.00 (m, 2H, Ar-H), 6.96 – 6.81 (m, 3H, Ar-H), 5.35 – 4.83 (m, 2H, CH2), 
3.88 (s, 3H, C6H3OCH3), 2.30 (d, J = 3.1 Hz, 3H, CH3); 



1-(4-hydroxy-3-methoxyphenyl)-2-(4-methoxyphenoxy)ethanone oxime 5n： 
yield: 84.8%, white solid, m.p.: 105 – 107oC. 1H NMR (400 MHz, CDCl3)  δ 7.27 – 
7.16 (m, 2H, Ar-H), 6.97 – 6.74 (m, 5H, Ar-H), 5.33 – 4.86 (m, 2H, CH2), 3.91 (s, 3H, 
C6H3OCH3), 3.78 (s, 3H, C6H4OCH3); 13C NMR (101 MHz, CDCl3) δ 155.98, 154.29, 
152.19, 147.28, 146.41, 125.35, 123.03, 121.29, 116.33, 115.74, 114.67, 114.21, 
109.24, 60.41, 56.01, 55.71; HRMS (ESI) m/z Calcd for C16H18NO5

+ [M+H]+ 
304.1179, found 304.1183.
1-(4-hydroxy-3-methoxyphenyl)-2-(2-methoxyphenoxy)ethanone oxime 5o： 
yield: 78.0%, white solid, m.p.: 114 - 115oC. 1H NMR (300 MHz, CDCl3) δ 7.21 (d, J 
= 12.0 Hz, 2H, Ar-H), 6.94 – 6.73 (m, 5H, Ar-H), 5.33 – 4.84 (m, 2H, CH2), 3.78 (s, 
3H, C6H3OCH3), 3.68 (s, 3H, C6H4OCH3); 13C NMR (101 MHz, CDCl3) δ 155.92, 
149.69, 147.51, 147.08, 146.31, 125.45, 122.07, 121.27, 120.95, 114.24, 112.15, 
109.70, 61.23, 55.94.
1-(3,4-dimethoxyphenyl)-2-phenoxyethan-1-amine 6a: yield: 78.7%, white solid, 
m.p.: 77 - 78oC. 1H NMR (300 MHz, CDCl3) δ 7.29 (dd, J = 9.5, 6.3 Hz, 2H, Ar-H), 
7.10 – 6.78 (m, 6H, Ar-H), 4.41 (dd, J = 8.9, 3.5 Hz, 1H, CHCH2), 4.07 (dd, J = 9.0, 
3.6 Hz, 1H, CHCH2), 3.91 (d, J = 7.3 Hz, 7H, Ar-m-OCH3 + Ar-p-OCH3 + NH2CH), 
2.26 – 1.71 (m, 2H, NH2).
1-(3,4-dimethoxyphenyl)-2-(4-fluorophenoxy)ethan-1-amine 6b:  yield: 80.1%, 
light yellow solid, m.p.: 96 - 99oC. 1H NMR (400 MHz, CDCl3) δ 7.09 – 6.91 (m, 4H, 
Ar-H), 6.91 – 6.76 (m, 3H, Ar-H), 4.50 (s, 1H, CHCH2), 4.10 (d, J = 7.7 Hz, 1H, 
CHCH2), 3.92 (d, J = 7.7 Hz, 7H, Ar-m-OCH3 + Ar-p-OCH3 + NH2CH); 13C NMR 
(101 MHz, CDCl3) δ 157.51, 155.14, 153.78, 148.06, 147.56, 118.05, 114.91, 114.68, 
110.11, 108.96, 54.90, 54.88, 28.67.
1-(3,4-dimethoxyphenyl)-2-(2-fluorophenoxy)ethan-1-amine 6c:  yield: 78.3%, 
light yellow solid, m.p.: 65 - 68oC. 1H NMR (300 MHz, CDCl3) δ 7.11 – 6.63 (m, 7H, 
Ar-H), 4.36 (dd, J = 8.8, 3.5 Hz, 1H, CHCH2), 4.04 (dd, J = 9.0, 3.5 Hz, 1H, CHCH2), 
3.88 (t, J = 7.0 Hz, 1H+NH2CH), 3.82 (d, J = 8.1 Hz, 6H, Ar-m-OCH3+Ar-p-OCH3), 
1.82 (s, 2H, NH2); 13C NMR (101 MHz, CDCl3) δ 154.00, 151.56, 149.09, 148.56, 
146.78, 134.12, 124.31, 121.30, 119.06, 116.34, 115.27, 111.09, 110.02, 75.69, 55.95, 
55.91, 54.92.
2-(4-chlorophenoxy)-1-(3,4-dimethoxyphenyl)ethan-1-amine 6d： yield: 78.2%, 
light yellow solid, m.p.: 94 - 97oC. 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.21 (m, 2H, 
Ar-H), 7.08 – 7.01 (m, 1H, Ar-H), 6.98 (dt, J = 12.0, 6.0 Hz, 1H, Ar-H), 6.86 (dt, J = 
12.3, 5.8 Hz, 3H, Ar-H), 4.40 (dd, J = 9.0, 3.6 Hz, 1H, CHCH2), 4.03 (dd, J = 8.9, 3.7 
Hz, 1H, CHCH2), 3.90 (dd, J = 15.6, 9.0 Hz, 7H, Ar-m-OCH3 + Ar-p-OCH3 + 
NH2CH), 1.85 (s, 2H, NH2); 13C NMR (101 MHz, CDCl3) δ 157.34, 149.10, 148.58, 
134.20, 129.29, 125.81, 119.01, 115.93, 111.15, 109.93, 74.49, 55.96, 55.93, 54.84.
1-(3,4-dimethoxyphenyl)-2-(p-tolyloxy)ethan-1-amine 6e:  yield: 83.4%, light 
yellow solid, m.p.: 68 - 72oC. 1H NMR (400 MHz, CDCl3) δ 7.19 – 6.95 (m, 4H, Ar-
H), 6.86 (dd, J = 18.9, 8.1 Hz, 3H, Ar-H), 4.40 (d, J = 6.1 Hz, 1H, CHCH2), 4.04 (t, J 
= 13.0 Hz, 1H, CHCH2), 3.88 (t, J = 22.4 Hz, 7H, Ar-m-OCH3 + Ar-p-OCH3 + 
NH2CH), 2.31 (s, 5H, Ar-CH3 + NH2); 13C NMR (101 MHz, CDCl3) δ 156.62, 149.07, 
148.49, 134.51, 13 0.19, 129.94, 119.03, 114.50, 111.12, 110.01, 74.28, 55.95, 55.92, 



54.96, 20.50.
1-(3,4-dimethoxyphenyl)-2-(m-tolyloxy)ethan-1-amine 6f:  yield: 85.1%, light 
yellow solid, m.p.: 64 - 66oC. 1H NMR (300 MHz, CDCl3) δ 7.12 – 6.36 (m, 7H, Ar-
H), 4.30 (dd, J = 8.5, 3.8 Hz, 1H, CHCH2), 4.02 – 3.87 (m, 1H, CHCH2), 3.81 (t, J = 
8.8 Hz, 7H, NH2CH + Ar-m-OCH3 + Ar-p-OCH3), 2.25 (s, 3H, CH3), 2.14 (s, 2H, 
NH2).
1-(3,4-dimethoxyphenyl)-2-(4-methoxyphenoxy)ethan-1-amine 6g:  yield: 86.8%, 
light yellow solid, m.p.: 57 - 60oC. 1H NMR (300 MHz, CDCl3)  δ 7.09 – 6.95 (m, 
2H, Ar-H), 6.92 – 6.76 (m, 5H, Ar-H), 4.38 (dd, J = 8.9, 3.4 Hz, 1H, CHCH2), 4.01 
(m, 1H, CHCH2), 3.91 (d, J = 6.3 Hz, 7H, NH2CH + Ar-m-OCH3 + Ar-p-OCH3), 3.78 
(s, 3H, C6H4OCH3), 2.14 (s, 2H, NH2).
1-(3,4-dimethoxyphenyl)-2-(2-methoxyphenoxy)ethan-1-amine 6h:  yield: 85.2%, 
light yellow solid, m.p.: 90 - 94oC. 1H NMR (400 MHz, CDCl3) δ 7.09 – 6.75 (m, 7H, 
Ar-H), 4.44 (dd, J = 9.3, 3.4 Hz, 1H, CHCH2), 4.12 (dd, J = 9.3, 3.4 Hz, 1H, CHCH2), 
3.91 (s, 4H, NH2CH + C6H4OCH3), 3.87 (d, J = 5.4 Hz, 6H, Ar-m-OCH3 + Ar-p-
OCH3), 1.83 (s, 2H, NH2).
1-(4-hydroxy-3-methoxyphenyl)-2-phenoxyethan-1-aminium chloride 6i: yield: 
63.8%, white solid. 1H NMR (300 MHz, DMSO) δ 9.29 (s, 1H, OH), 8.76 (s, 3H, 
NH3

+), 7.42 – 7.22 (m, 3H, Ar-H), 6.99 (dd, J = 15.4, 7.7 Hz, 4H, Ar-H), 6.83 (d, J = 
8.1 Hz, 1H, Ar-H), 4.58 (s, 1H, Ar-CH), 4.38 – 4.16 (m, 2H, CHCH2), 3.80 (s, 3H, 
OCH3); 13C NMR (101 MHz, DMSO) δ 157.75, 147.61, 147.13, 129.51, 125.35, 
121.24, 120.53, 115.30, 114.81, 112.25, 68.73, 55.78, 53.31.
2-(4-fluorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)ethan-1-aminium chloride 
6j：yield: 65.3%, white solid. 1H NMR (300 MHz, DMSO) δ 9.20 (s, 1H, OH), 7.85 
(s, 3H, NH3

+), 7.22 (s, 1H, Ar-H), 7.14 (t, J = 8.7 Hz, 2H, Ar-H), 7.03 (dd, J = 9.1, 
4.4 Hz, 2H, Ar-H), 6.94 (d, J = 8.3 Hz, 1H, Ar-H), 6.81 (d, J = 8.0 Hz, 1H, Ar-H), 
4.51 (s, 1H, Ar-CH), 4.18 (s, 2H, CHCH2), 3.79 (s, 3H, OCH3); 13C NMR (101 MHz, 
DMSO) δ 157.97, 155.70, 154.22, 147.57, 146.96, 126.17, 120.42, 116.30, 116.22, 
115.94, 115.71, 115.26, 112.18, 69.98, 55.77, 53.39.
2-(2-fluorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)ethan-1-aminium chloride 
6k： yield: 69.4%, white solid. 1H NMR (400 MHz, DMSO) δ 9.30 (s, 1H, OH), 
8.84 (s, 3H, NH3

+), 7.37 (s, 1H, Ar-H), 7.31 – 7.19 (m, 2H, Ar-H), 7.14 (t, J = 7.8 Hz, 
1H, Ar-H), 7.05 – 6.95 (m, 2H, Ar-H), 6.84 (d, J = 8.1 Hz, 1H, Ar-H), 4.61 (s, 1H, 
Ar-CH), 4.50 – 4.27 (m, 2H, CHCH2), 3.80 (s, 3H, OCH3); 13C NMR (101 MHz, 
DMSO) δ 153.00, 150.57, 147.60, 147.14, 145.66, 125.27, 124.87, 121.99, 120.64, 
116.27, 115.98, 115.27, 112.30, 70.02, 55.73, 53.16.
2-(4-chlorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)ethan-1-aminium chloride 
6l:  yield: 60.8%, white solid. 1H NMR (400 MHz, DMSO) δ 9.29 (s, 1H, OH), 8.70 
(s, 3H, NH3

+), 7.37 (d, J = 8.7 Hz, 2H, Ar-H), 7.31 (s, 1H, Ar-H), 7.06 (d, J = 8.7 Hz, 
2H, Ar-H), 6.98 (d, J = 7.7 Hz, 1H, Ar-H), 6.80 (dd, J = 20.6, 8.4 Hz, 1H, Ar-H), 4.59 
(s, 1H, Ar-CH), 4.32 – 4.20 (m, 2H, CHCH2), 3.80 (s, 3H, OCH3); 13C NMR (101 
MHz, DMSO) δ 156.61, 147.61, 147.14, 129.26, 125.15, 124.93, 120.52, 116.66, 
115.30, 112.23, 69.11, 55.78, 53.19.
4-(1-amino-2-(p-tolyloxy)ethyl)-2-methoxyphenol 6m： yield: 72.1%, brown oil. 



1H NMR (400 MHz, CDCl3) δ 7.04 – 6.87 (m, 3H, Ar-H), 6.87 – 6.64 (m, 4H, Ar-H), 
4.37 – 4.11 (m, 1H, Ar-CH), 3.93 (s, 1H, CHCH2), 3.82 (s, 4H, CHCH2 + OCH3), 
2.21 (s, 3H, CH3), 1.67 (s, 2H, NH2).
1-(4-hydroxy-3-methoxyphenyl)-2-(4-methoxyphenoxy)ethan-1-aminium 
chloride 6n： yield: 74.3%, white solid. 1H NMR (400 MHz, DMSO) δ 9.30 (s, 1H, 
OH), 8.73 (s, 3H, NH3

+), 7.33 (s, 1H, Ar-H), 6.98 (d, J = 9.1 Hz, 3H, Ar-H), 6.86 (dd, 
J = 18.8, 8.5 Hz, 3H, Ar-H), 4.56 (s, 1H, Ar-CH), 4.33 – 4.13 (m, 2H, CHCH2), 3.81 
(s, 3H, C6H3OCH3), 3.71 (s, 3H, C6H4OCH3); 13C NMR (101 MHz, DMSO) δ 153.83, 
151.77, 147.59, 147.09, 125.38, 120.49, 115.95, 115.28, 114.54, 112.21, 69.56, 55.77, 
55.33, 53.38.
1-(4-hydroxy-3-methoxyphenyl)-2-(2-methoxyphenoxy)ethan-1-aminium 
chloride 6o： yield: 70.5%, white solid. 1H NMR (400 MHz, DMSO) δ 9.28 (s, 1H, 
OH), 8.71 (s, 3H, NH3

+), 7.34 (s, 1H, Ar-H), 7.10 (d, J = 7.0 Hz, 1H, Ar-H), 7.01 (dt, 
J = 15.2, 7.3 Hz, 3H, Ar-H), 6.91 (dd, J = 10.6, 4.4 Hz, 1H, Ar-H), 6.83 (d, J = 8.1 Hz, 
1H, Ar-H), 4.56 (s, 1H, Ar-CH), 4.39 – 4.18 (m, 2H, CHCH2), 3.81 (s, 3H, 
C6H3OCH3), 3.78 (s, 3H, C6H4OCH3); 13C NMR (101 MHz, DMSO) δ 149.63, 147.57, 
147.19, 147.08, 125.47, 122.48, 120.75, 120.61, 115.82, 115.23, 112.62, 112.30, 
70.59, 55.72, 55.58, 53.41.
isopropyl((2S)-1-(((R, S)-1-(3,4-dimethoxyphenyl)-2-phenoxyethyl)amino)-3- 
methyl-1-oxobutan-2-yl)carbamate 8a: yield: 80.4%, white solid, m.p.: 138 - 140oC. 
1H NMR (400 MHz, CDCl3) δ 7.37 – 7.20 (m, 2H, Ar-H), 7.02 – 6.75 (m, 6H, Ar-H), 
6.67 (s, 1H, CHCONH), 5.32 (s, 1H, OCONH), 5.16 (s, 1H, Ar-CH), 4.86 (td, J = 
12.1, 5.9 Hz, 1H, OCH(CH3)2), 4.34 – 4.10 (m, 2H, OCH2), 4.00 (dd, J = 17.6, 11.0 
Hz, 1H, OCONHCH), 3.86 (s, 6H, Ar-m-OCH3 + Ar-p-OCH3), 2.17 (d, J = 5.9 Hz, 
1H, CHCH(CH3)2), 1.25 – 1.10 (m, 6H, OCH(CH3)2), 1.05 – 0.83 (m, 6H, 
CHCH(CH3)2)；13C NMR (101 MHz, CDCl3) δ 171.15, 158.26, 156.26, 149.14, 
148.59, 131.36, 129.58, 121.40, 118.99, 114.59, 111.08, 110.27, 69.90, 68.71, 60.52, 
55.89, 52.30, 31.08, 22.00, 19.11, 18.03; HRMS (MALDI) m/z Calcd for 
C25H34N2O6Na+ [M+Na]+ 481.2309, found 481.2309.
isopropyl((2S)-1-(((R, S)-1-(3,4-dimethoxyphenyl)-2-(4-fluorophenoxy)ethyl)- 
amino)-3-methyl-1-oxobutan -2-yl)carbamate 8b: yield: 81.5%, white solid, m.p.: 
130 - 132oC. 1H NMR (400 MHz, CDCl3) δ 7.02 – 6.87 (m, 4H, Ar-H), 6.87 – 6.78 
(m, 3H, Ar-H), 6.62 (s, 1H, CHCONH), 5.29 (s, 1H, OCONH), 5.13 (s, 1H, Ar-CH), 
4.88 (dd, J = 12.6, 6.3 Hz, 1H, OCH(CH3)2), 4.27 – 4.10 (m, 2H, OCH2), 3.98 (dd, J = 
15.3, 8.6 Hz, 1H, OCONHCH), 3.86 (s, 6H, Ar-m-OCH3 + Ar-p-OCH3), 2.15 (s, 1H, 
CHCH(CH3)2), 1.29 – 1.09 (m, 6H, OCH(CH3)2), 1.05 – 0.84 (m, 6H, CHCH(CH3)2); 
13C NMR (101 MHz, CDCl3) δ 171.13, 158.74, 156.55, 154.43, 148.95, 148.45, 
131.34, 118.91, 116.02, 115.71, 111.19, 110.32, 70.55, 68.62, 60.53, 55.85, 52.14, 
30.86, 22.04, 19.36; HRMS (MALDI) m/z Calcd for C25H33FN2O6Na+ [M+Na]+ 
499.2215, found 499.2213.
isopropyl((2S)-1-(((R, S)-1-(3,4-dimethoxyphenyl)-2-(2-fluorophenoxy)ethyl)- 
amino)-3-methyl-1-oxobutan-2-yl)carbamate 8c: yield: 84.3%, white solid, m.p.: 
120 - 122oC. 1H NMR (400 MHz, CDCl3) δ 7.16 - 6.82 (m, 7H, Ar-H), 6.75 (dd, J = 
19.7, 7.5 Hz, 1H, CHCONH), 5.38 - 5.27 (m, 1H, OCONH), 5.15 (s, 1H, Ar-CH), 



4.90 (dt, J = 12.4, 6.2 Hz, 1H, OCH(CH3)2), 4.31 (ddd, J = 35.6, 9.6, 4.4 Hz, 2H, 
OCH2), 4.04 (d, J = 6.5 Hz, OCONHCH), 3.89 (d, J = 7.2 Hz, 6H, Ar-m-OCH3 + Ar-
p-OCH3), 2.20 (dd, J = 13.1, 6.5 Hz, 1H, CHCH(CH3)2), 1.30 – 1.10 (m, 6H, 
OCH(CH3)2), 1.02 – 0.79 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 
170.91, 156.22, 153.98, 151.65, 148.94, 146.41, 131.44, 124.40, 121.88, 119.33, 
116.12, 115.51, 110.87, 110.35, 71.70, 68.69, 60.28, 55.89, 52.29, 30.82, 21.91, 19.30, 
17.56; HRMS (MALDI) m/z Calcd for C25H33FN2O6Na+  [M+Na]+ 499.2215, found 
499.2217.
isopropyl((2S)-1-(((R, S)-2-(4-chlorophenoxy)-1-(3,4-dimethoxyphenyl)ethyl)- 
amino)-3-methyl-1-oxobutan-2-yl)carbamate 8d:  yield: 85.6%, white solid, m.p.: 
150 - 152oC. 1H NMR (400 MHz, CDCl3) δ 7.24 – 7.10 (m, 2H, Ar-H), 6.86 – 6.71 
(m, 5H, Ar-H), 6.53 (d, J = 6.0 Hz, 1H, CHCONH), 5.24 (d, J = 4.5 Hz, 1H, 
OCONH), 5.05 (s, 1H, Ar-CH), 4.80 (dt, J = 12.7, 5.0 Hz, 1H, OCH(CH3)2), 4.23 – 
4.03 (m, 2H, OCH2), 3.99 – 3.85 (m, 1H, OCONHCH), 3.79 (s, 6H, Ar-m-OCH3 + 
Ar-p-OCH3), 2.08 (s, 1H, CHCH(CH3)2), 1.21 – 1.04 (m, 6H, OCH(CH3)2), 0.97 – 
0.76 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 171.18, 156.88, 156.47, 
149.15, 148.59, 131.29, 129.33, 126.23, 118.87, 115.99, 111.22, 110.33, 70.07, 68.54, 
60.55, 55.88, 52.17, 30.95, 21.89, 19.37, 17.92; HRMS (MALDI) m/z Calcd for 
C25H33ClN2O6Na+ [M+Na]+ 515.1919, found 515.1916.
isopropyl((2S)-1-(((R, S)-1-(3,4-dimethoxyphenyl)-2-(p-tolyloxy)ethyl)amino)- 3-
methyl-1-oxobutan-2-yl)carbamate 8e:  yield: 82.3%, white solid, m.p.: 109 - 
111oC. 1H NMR (400 MHz, CDCl3) δ 7.07 (d, J = 8.4 Hz, 2H, Ar-H), 6.92 (d, J = 7.3 
Hz, 2H, Ar-H), 6.84 – 6.75 (m, 3H, Ar-H), 6.64 (d, J = 7.4 Hz, 1H, CHCONH), 5.29 
(s, 1H, OCONH), 5.15 (s, 1H, Ar-CH), 4.87 (dq, J = 11.6, 5.9 Hz, 1H, OCH(CH3)2), 
4.27 – 4.06 (m, 2H, OCH2), 3.98 (dd, J = 14.8, 8.1 Hz, 1H, OCONHCH), 3.86 (s, 6H, 
Ar-m-OCH3 + Ar-p-OCH3), 2.28 (s, 3H, Ar-CH3), 2.17 (d, J = 6.3 Hz, 1H, 
CHCH(CH3)2), 1.34 – 1.14 (m, 6H, OCH(CH3)2), 1.02 – 0.78 (m, 6H, CHCH(CH3)2); 
13C NMR (101 MHz, CDCl3) δ 170.12, 155.32, 155.15, 147.98, 147.49, 130.71, 
129.58, 128.93, 117.97, 113.44, 110.06, 109.42, 69.11, 67.51, 59.45, 54.85, 51.18, 
30.05, 20.73, 19.44, 18.20, 17.09; HRMS (MALDI) m/z Calcd for C26H36N2O6Na+ 
[M+Na]+ 495.2466, found 495.2463.
isopropyl((2S)-1-(((R, S)-1-(3,4-dimethoxyphenyl)-2-(m-tolyloxy)ethyl)amino)- 3-
methyl-1-oxobutan-2-yl)carbamate 8f:  yield: 87.3%, white solid, m.p.: 98 - 100oC. 
1H NMR (400 MHz, CDCl3) δ 7.18 (t, J = 7.6 Hz, 1H, Ar-H), 6.94 (s, 2H, Ar-H), 6.83 
(dd, J = 15.3, 7.4 Hz, 3H, Ar-H), 6.72 (s, 1H, Ar-H), 6.70 (s, 1H, CHCONH), 5.34 (s, 
1H, OCONH), 5.26 (dd, J = 18.4, 8.3 Hz, 1H, Ar-CH), 4.88 (dd, J = 12.9, 6.5 Hz, 1H, 
OCH(CH3)2), 4.19 (dd, J = 17.5, 7.7 Hz, 2H, OCH2), 4.06 (d, J = 6.5 Hz, 1H, 
OCONHCH), 3.88 (s, 6H, Ar-m-OCH3 + Ar-p-OCH3), 2.34 (s, 3H, Ar-CH3), 2.21 – 
2.11 (m, 1H, CHCH(CH3)2), 1.34 – 1.12 (m, 6H, OCH(CH3)2), 1.08 – 0.82 (m, 6H, 
CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 171.01, 158.19, 156.29, 148.94, 
148.48, 139.64, 131.58, 129.30, 122.13, 118.95, 115.40, 111.40, 111.09, 110.39, 
69.76, 68.61, 60.50, 55.91, 52.24, 31.07, 22.07, 21.42, 19.27, 18.08; HRMS (MALDI) 
m/z Calcd for C26H36N2O6Na+ [M+Na]+ 495.2466, found 495.2468.
isopropyl((2S)-1-(((R, S)-1-(3,4-dimethoxyphenyl)-2-(4-methoxyphenoxy)ethyl)- 



amino)-3-methyl-1-oxobutan-2-yl)carbamate 8g: yield: 80.4%, white solid, m.p.: 
102 - 104oC. 1H NMR (400 MHz, CDCl3) δ 6.84 (s, 2H, Ar-H), 6.76 (d, J = 6.6 Hz, 
5H, Ar-H), 6.60 (s, 1H, CHCONH), 5.22 (s, 1H, OCONH), 5.07 (s, 1H, Ar-CH), 
4.90 – 4.73 (m, 1H, OCH(CH3)2), 4.16 – 4.01 (m, 2H, OCH2), 3.96 (d, J = 7.3 Hz, 
1H, OCONHCH), 3.80 (d, J = 6.3 Hz, 6H, Ar-m-OCH3 + Ar-p-OCH3), 3.69 (s, 3H, 
C6H4-o-OCH3), 2.09 (s, 1H, CHCH(CH3)2), 1.19 – 1.08 (m, 6H, OCH(CH3)2), 0.93 – 
0.76 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 170.14, 155.11, 153.31, 
151.26, 147.61, 147.20, 130.77, 117.81, 114.63, 113.71, 110.07, 109.23, 69.78, 
67.59, 59.76, 58.90, 54.66, 50.67, 29.74, 20.63, 17.94, 16.58; HRMS (MALDI) m/z 
Calcd for C26H36N2O7 [M+Na]+ 511.2415, found 511.2414.

isopropyl((2S)-1-(((R, S)-1-(3,4-dimethoxyphenyl)-2-(2-methoxyphenoxy)ethyl)- 
amino)-3-methyl-1-oxobutan-2-yl)carbamate 8h: yield: 87.2%, white solid, m.p.: 
148 - 150oC. 1H NMR (400 MHz, CDCl3) δ 6.98 (dd, J = 13.7, 7.9 Hz, 4H, Ar-H), 
6.90 (dd, J = 11.3, 4.3 Hz, 3H, Ar-H), 6.82 (d, J = 8.2 Hz, 1H, CHCONH), 5.24 (s, 
2H, OCONH + Ar-CH), 4.97 – 4.73 (m, 1H, OCH(CH3)2), 4.31 – 4.13 (m, 2H, 
OCH2), 4.02 (dd, J = 17.1, 8.4 Hz, 1H, OCONHCH), 3.90 – 3.80 (m, 9H, Ar-m-
OCH3 + Ar-p-OCH3 + C6H4-o-OCH3), 2.26 – 2.02 (m, 1H, CHCH(CH3)2), 1.29 – 
1.12 (m, 6H, OCH(CH3)2), 1.00 – 0.74 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, 
CDCl3) δ 171.12, 156.19, 149.96, 148.85, 148.19, 147.75, 131.71, 122.41, 120.85, 
119.02, 115.94, 112.18, 111.03, 110.39, 72.34, 68.78, 60.35, 60.10, 55.90, 52.81, 
31.41, 22.08, 18.96, 17.63; HRMS (MALDI) m/z Calcd for C26H36N2O7Na+ 
[M+Na]+ 511.2415, found 511.2413.

isopropyl((2S)-1-(((R, S)-1-(4-hydroxy-3-methoxyphenyl)-2-phenoxyethyl)- 
amino)-3-methyl-1-oxobutan-2-yl)carbamate 8i: yield: 75.6%, white solid, m.p.: 
137 - 140oC. 1H NMR (400 MHz, CDCl3) δ 7.29 (dd, J = 9.7, 5.4 Hz, 3H, Ar-H), 6.99 
(t, J = 7.3 Hz, 1H, Ar-H), 6.94 – 6.84 (m, 4H, Ar-H), 6.75 (d, J = 7.4 Hz, 1H, 
CHCONH), 5.72 (s, 1H, OH), 5.32 (s, 1H, OCONH), 5.23 (dd, J = 22.8, 8.6 Hz, 1H, 
Ar-CH), 4.88 (dt, J = 19.3, 6.4 Hz, 1H, OCH(CH3)2), 4.22 (ddd, J = 14.9, 9.5, 5.2 Hz, 
2H, OCH2), 4.10 – 3.96 (m, 1H, OCONHCH), 3.87 (d, J = 6.1 Hz, 3H, C6H3OCH3), 
2.14 (dd, J = 24.9, 18.5 Hz, 1H, CHCH(CH3)2), 1.34 – 1.10 (m, 6H, OCH(CH3)2), 
1.08 – 0.75 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 171.01, 158.05, 
156.24, 146.38, 145.27, 130.79, 129.54, 121.32, 119.58, 114.70, 114.28, 109.89, 
69.76, 68.42, 60.47, 55.87, 52.30, 30.86, 22.04, 19.24, 18.10; HRMS (MALDI) m/z 
Calcd for C24H32N2O6Na+ [M+Na]+ 467.2153, found 467.2155.
isopropyl((2S)-1-(((R, S)-2-(4-fluorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)- 
ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8j: yield: 84.2%, white solid, 
m.p.: 163 - 165oC. 1H NMR (400 MHz, CDCl3) δ 6.89 (t, J = 8.6 Hz, 2H, Ar-H), 6.84 
– 6.67 (m, 5H, Ar-H), 6.52 (s, 1H, CHCONH), 5.54 (s, 1H, OH), 5.20 (s, 1H, 
OCONH), 5.06 (s, 1H, Ar-CH), 4.89 – 4.64 (m, 1H, OCH(CH3)2), 4.22 – 4.01 (m, 2H, 
OCH2), 3.91 (dd, J = 17.1, 8.7 Hz, 1H, OCONHCH), 3.80 (d, J = 1.9 Hz, 3H,  
C6H3OCH3), 2.09 (s, 1H, CHCH(CH3)2), 1.18 – 1.05 (m, 6H, OCH(CH3)2), 0.95 – 
0.74 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 170.91, 158.33, 156.31, 
154.46, 146.17, 144.98, 130.85, 119.33, 116.18, 115.96, 114.40, 109.87, 70.47, 68.64, 
60.52, 55.34, 52.44, 30.78, 22.04, 19.26, 17.52; HRMS (MALDI) m/z Calcd for 



C24H31FN2O6Na+ [M+Na]+ 485.2058, found 485.2059.
isopropyl((2S)-1-(((R, S)-2-(2-fluorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)- 
ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8k:  yield: 78.5%, white solid, 
m.p.: 133 - 135oC. 1H NMR (400 MHz, CDCl3) δ 7.16 – 6.87 (m, 7H, Ar-H), 6.83 (s, 
1H, CHCONH), 5.76 (s, 1H, OH), 5.32 (s, 1H, OCONH), 5.24 (s, 1H, Ar-CH), 4.89 
(dd, J = 12.2, 6.1 Hz, 1H, OCH(CH3)2), 4.41 – 4.18 (m, 2H, OCH2), 4.04 (s, 1H, 
OCONHCH), 3.90 (d, J = 5.7 Hz, 3H, C6H3OCH3), 2.18 (d, J = 6.9 Hz, 1H, 
CHCH(CH3)2), 1.21 (dd, J = 13.7, 5.8 Hz, 6H, OCH(CH3)2), 1.04 – 0.80 (m, 6H, 
CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 171.07, 156.02, 154.15, 151.53, 
146.31, 145.34, 130.58, 124.40, 122.05, 119.91, 116.14, 115.63, 114.46, 109.95, 
71.68, 68.35, 60.45, 56.00, 52.19, 30.81, 21.80, 19.18, 17.79; HRMS (MALDI) m/z 
Calcd for C24H31FN2O6Na+ [M+Na]+ 485.2058, found 485.2059.
isopropyl((2S)-1-(((R, S)-2-(4-chlorophenoxy)-1-(4-hydroxy-3-methoxyphenyl)- 
ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8l: yield: 83.2%, light yellow 
solid, m.p.: 153 - 158oC. 1H NMR (400 MHz, CDCl3) δ 7.27 – 7.15 (m, 2H, Ar-H), 
6.86 (dd, J = 19.5, 7.7 Hz, 5H, Ar-H), 6.75 (s, 1H, CHCONH), 5.75 (s, 1H, OH), 5.31 
(s, 1H, OCONH), 5.22 (s, 1H, Ar-CH), 4.96 – 4.76 (m, 1H, OCH(CH3)2), 4.33 – 4.07 
(m, 2H, OCH2), 4.10 – 3.95 (m, 1H, OCONHCH), 3.88 (d, J = 7.5 Hz, 3H, 
C6H3OCH3), 2.16 (d, J = 6.0 Hz, 1H, CHCH(CH3)2), 1.32 – 1.12 (m, 6H, 
OCH(CH3)2), 1.03 – 0.88 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 
171.03, 156.87, 156.35, 146.62, 145.26, 130.70, 129.42, 126.26, 119.47, 115.78, 
114.42, 109.95, 70.05, 68.72, 60.18, 55.50, 52.00, 30.64, 21.73, 19.11, 17.97; HRMS 
(MALDI) m/z Calcd for C24H31ClN2O6Na+ [M+Na]+ 501.1763, found 501.1764.
isopropyl((2S)-1-(((R, S)-1-(4-hydroxy-3-methoxyphenyl)-2-(p-tolyloxy)ethyl)- 
amino)-3-methyl-1-oxobutan-2-yl)carbamate 8m: yield: 74.9%, white solid, m.p.: 
131 - 133oC. 1H NMR (400 MHz, CDCl3) δ 7.09 (d, J = 8.3 Hz, 1H, Ar-H), 6.89 (dd, 
J = 13.4, 4.4 Hz, 3H, Ar-H), 6.80 (dd, J = 8.6, 2.3 Hz, 2H, Ar-H), 6.73 (d, J = 7.7 Hz, 
1H, CHCONH), 5.74 (d, J = 9.8 Hz, 1H, OH), 5.29 (dt, J = 13.5, 7.2 Hz, 1H, 
OCONH), 5.20 (d, J = 7.2 Hz, 1H, Ar-CH), 4.99 – 4.79 (m, 1H, OCH(CH3)2), 4.28 – 
4.07 (m, 2H, OCH2), 4.07 – 3.94 (m, 1H, OCONHCH), 3.87 (d, J = 6.6 Hz, 3H, 
C6H3OCH3), 2.30 (s, 3H, C6H4CH3), 2.26 – 2.02 (m, 1H, CHCH(CH3)2), 1.34 – 1.11 
(m, 6H, OCH(CH3)2), 1.04 – 0.85 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, 
CDCl3) δ 170.93, 156.34, 156.18, 146.52, 145.29, 130.91, 130.84, 130.57, 129.88, 
119.47, 114.38, 109.94, 69.87, 68.43, 60.02, 55.55, 52.09, 30.71, 22.33, 19.88, 19.43, 
16.98; HRMS (MALDI) m/z Calcd for C25H34N2O6Na+ [M+Na]+ 481.2309, found 
481.2307.
isopropyl((2S)-1-(((R, S)-1-(4-hydroxy-3-methoxyphenyl)-2-(4-methoxyphenoxy)- 
ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8n: yield: 80.4%, gree solid, 
m.p.: 130 - 132oC. 1H NMR (400 MHz, CDCl3) δ 7.02 – 6.77 (m, 7H, Ar-H), 6.73 (d, 
J = 6.3 Hz, 1H, CHCONH), 5.73 (s, 1H, OH), 5.29 (s, 1H, OCONH), 5.23 (s, 1H, Ar-
CH), 4.90 (dt, J = 12.4, 6.2 Hz, 1H, OCH(CH3)2), 4.17 (d, J = 5.8 Hz, 2H, OCH2), 
4.09 – 3.96 (m, 1H, OCONHCH), 3.88 (d, J = 4.4 Hz, 3H, C6H3OCH3), 3.79 (s, 3H, 
C6H4OCH3), 2.18 (s, 1H, CHCH(CH3)2), 1.21 (dd, J = 14.7, 6.0 Hz, 6H, OCH(CH3)2), 
0.95 (tt, J = 44.1, 22.0 Hz, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 171.16, 



154.04, 152.20, 146.61, 144.97, 130.89, 119.55, 115.82, 114.71, 114.19, 109.78, 
70.63, 68.81, 60.41, 55.91, 55.59, 52.09, 31.00, 21.72, 19.21, 17.59; HRMS (MALDI) 
m/z Calcd for C25H34N2O7Na+ [M+Na]+ 497.2258, found 497.2260.
isopropyl((2S)-1-(((R, S)-1-(4-hydroxy-3-methoxyphenyl)-2-(2-methoxyphenoxy)- 
ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8o: yield: 77.4%, yellow solid, 
m.p.: 118 – 120oC. 1H NMR (400 MHz, CDCl3) δ 7.12 (d, J = 6.6 Hz, 1H, Ar-H), 
7.06 (d, J = 7.2 Hz, 2H, Ar-H), 6.99 (dd, J = 6.4, 4.0 Hz, 4H, Ar-H), 6.96 – 6.87 (m, 
1H, CHCONH),  5.73 (s, 1H, OH), 5.32 (t, J = 8.5 Hz, 1H, OCONH), 5.25 (s, 1H, 
Ar-CH), 4.88 (tt, J = 12.4, 6.2 Hz, 1H, OCH(CH3)2), 4.23 (dd, J = 10.2, 5.2 Hz, 2H, 
OCH2), 4.14 – 3.98 (m, 1H, OCONHCH), 3.91 – 3.87 (m, 6H, C6H3OCH3 + 
C6H4OCH3), 2.26 – 2.10 (m, 1H, CHCH(CH3)2), 1.34 – 1.11 (m, 6H, OCH(CH3)2), 
1.03 – 0.81 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 171.23, 156.26, 
150.05, 147.85, 146.40, 145.16, 131.12, 122.27, 120.82, 119.77, 115.37, 114.65, 
112.35, 109.74, 72.29, 68.53, 60.49, 59.99, 55.54, 52.66, 30.95, 21.61, 19.12, 17.88; 
HRMS (MALDI) m/z Calcd for C25H34N2O7Na+ [M+Na]+ 497.2258, found 497.2155.
isopropyl((2S)-1-(((R, S)-1-(3-methoxy-4-(prop-2-yn-1-yloxy)phenyl)-2- 
phenoxyethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8p: yield: 79.6%, 
white solid, m.p.: 139 - 141oC. 1H NMR (400 MHz, CDCl3) δ 7.28 (s, 2H, Ar-H), 
7.15 – 6.76 (m, 7H, Ar-H + CHCONH), 5.38 (d, J = 25.9 Hz, 2H, OCONH + Ar-CH), 
4.84 (s, 1H, OCH(CH3)2), 4.74 (d, J = 7.8 Hz, 2H, CHCCH2), 4.20 (s, 2H, OCH2Ar), 
4.07 (s, 1H, OCONHCH), 3.84 (d, J = 6.0 Hz, 3H, C6H3OCH3), 2.52 (s, 1H, 
CH2CCH), 2.15 (s, 1H, CHCH(CH3)2), 1.18 (d, J = 19.6 Hz, 6H, OCH(CH3)2), 0.95 (t, 
J = 17.5 Hz, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 171.30, 158.27, 
156.39, 149.63, 146.31, 133.11, 129.56, 121.36, 118.88, 114.57, 114.20, 110.84, 
78.55, 75.89, 69.87, 68.57, 60.52, 58.31, 56.72, 55.86, 52.14, 31.07, 22.04, 19.36, 
18.19, 17.80; HRMS (ESI) m/z Calcd for C27H35N2O6

+ [M+H]+ 483.2491, found 
483.2490.
isopropyl((2S)-1-(((R, S)-2-(4-fluorophenoxy)-1-(3-methoxy-4-(prop-2-yn-1- 
yloxy) phenyl)ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8q: yield: 

74.3%, white solid, m.p.: 155-157℃。1H NMR (400 MHz, CDCl3) δ 6.99 – 6.81 (m, 

5H, Ar-H), 6.79 – 6.66 (m, 2H, Ar-H), 6.56 (d, J = 6.6 Hz, 1H, CHCONH), 5.23 (s, 
1H, OCONH), 5.04 (s, 1H, Ar-CH), 4.80 (dt, J = 12.5, 6.3 Hz, 1H, OCH(CH3)2), 4.68 
(d, J = 2.3 Hz, 2H, CHCCH2), 4.12 (qd, J = 9.7, 5.0 Hz, 2H, OCH2Ar), 3.92 (dd, J = 
17.4, 9.3 Hz, 1H, OCONHCH), 3.79 (s, 3H, C6H3OCH3), 2.43 (t, J = 2.3 Hz, 1H, 
CH2CCH), 2.10 (d, J = 5.8 Hz, 1H, CHCH(CH3)2), 1.21 – 1.02 (m, 6H, OCH(CH3)2), 
0.96 – 0.76 (m, 6H, CHCH(CH3)2). 13C NMR (101 MHz, CDCl3) δ 170.13, 157.74, 
155.32, 153.34, 148.68, 145.36, 131.77, 117.73, 115.03, 114.80, 113.22, 109.85, 
77.37, 74.85, 69.58, 67.67, 55.71, 54.75, 50.97, 29.87, 21.09, 18.34, 16.68; HRMS 
(MALDI) m/z Calcd for C27H33FN2O6Na+ [M+Na]+ 523.2215, found 523.2218.
isopropyl((2S)-1-(((R, S)-2-(2-fluorophenoxy)-1-(3-methoxy-4-(prop-2-yn-1- 
yloxy) phenyl)ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8r: yield: 78.2%, 

white solid, m.p.: 167-169℃. 1H NMR (400 MHz, CDCl3) δ 7.13 – 6.91 (m, 7H, Ar-



H), 6.84 (s, 1H, CHCONH), 5.34 (s, 1H, OCONH), 5.21 (s, 1H, Ar-CH), 4.87 (d, J = 
6.2 Hz, 1H, OCH(CH3)2), 4.76 (s, 2H, CHCCH2), 4.33 (d, J = 9.2 Hz, 1H, OCH2Ar), 
4.24 (s, 1H, OCH2Ar), 4.05 (d, J = 7.2 Hz, 1H, OCONHCH), 3.89 (s, 3H, C6H3OCH3), 
2.52 (s, 1H, CH2CCH), 2.17 (s, 1H, CHCH(CH3)2), 1.23 (t, J = 5.9 Hz, 6H, 
OCH(CH3)2), 1.08 – 0.81 (m, H, CHCH(CH3)2). 13C NMR (101 MHz, CDCl3) δ 
171.11, 156.36, 154.11, 151.67, 149.73, 146.38, 146.28, 132.87, 132.67, 124.45, 
122.12, 119.08, 116.47, 116.29, 115.63, 114.17, 110.94, 78.52, 75.86, 71.61, 68.65, 
60.46, 56.72, 55.86, 52.38, 31.00, 22.01, 19.19, 17.91; HRMS (ESI) m/z Calcd for 
C27H34FN2O6

+ [M+H]+ 501.2395, found 501.2399.

isopropyl((2S)-1-(((R, S)-2-(4-chlorophenoxy)-1-(3-methoxy-4-(prop-2-yn-1- 
yloxy)phenyl)ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8s： yield: 

81.2%, white solid, m.p.: 133-135℃. 1H NMR (400 MHz, CDCl3) δ 7.35 – 7.10 (m, 

2H, Ar-H), 7.11 – 6.72 (m, 6H, Ar-H + CHCONH), 5.33 (s, 2H, OCONH + Ar-CH), 
4.81 (s, 1H, OCH(CH3)2), 4.74 (s, 2H, CHCCH2), 4.16 (s, 2H, OCH2Ar), 4.05 (s, 1H, 
OCONHCH), 3.84 (s, 3H, C6H3OCH3), 2.51 (s, 1H, CH2CCH), 2.13 (s, 1H, 
CHCH(CH3)2), 1.27 – 1.10 (m, 6H, OCH(CH3)2), 1.05 – 0.84 (m, 6H, CHCH(CH3)2); 
13C NMR (101 MHz, CDCl3) δ 171.33, 156.86, 156.39, 149.69, 146.39, 132.78, 
129.44, 126.23, 118.81, 115.87, 114.15, 110.94, 78.50, 75.93, 70.18, 68.65, 60.55, 
56.72, 55.89, 52.01, 30.98, 22.04, 19.37, 18.17; HRMS (ESI) m/z Calcd for 
C27H34ClN2O6

+ [M+H]+ 517.2100, found 517.2103.
isopropyl((2S)-1-(((R, S)-1-(3-methoxy-4-(prop-2-yn-1-yloxy)phenyl)-2-(p- 
tolyloxy)ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8t: yield: 78.9%, 

white solid, m.p.: 159-161℃. 1H NMR (400 MHz, CDCl3) δ 7.08 (d, J = 6.0 Hz, 2H, 

Ar-H), 6.97 (d, J = 16.0 Hz, 4H, Ar-H + CHCONH), 6.78 (s, 2H, Ar-H), 5.33 (s, 2H, 
OCONH + Ar-CH), 4.86 (s, 1H, OCH(CH3)2), 4.75 (s, 2H, CHCCH2), 4.19 (s, 2H, 
OCH2Ar), 4.06 (s, 1H, OCONHCH), 3.86 (s, 3H, C6H3OCH3), 2.52 (s, 1H, CH2CCH), 
2.30 (s, 3H, Ar-CH3), 2.16 (s, 1H, CHCH(CH3)2), 1.31 – 1.07 (m, 6H, OCH(CH3)2), 
1.07 – 0.86 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 171.18, 156.16, 
149.67, 146.30, 133.19, 132.93, 130.66, 129.99, 118.88, 114.47, 114.20, 110.94, 
78.55, 75.87, 70.10, 68.66, 60.50, 56.73, 55.87, 52.30, 31.10, 22.05, 20.50, 19.37, 
18.13, 17.73; HRMS (ESI) m/z Calcd for C28H37N2O6

+ [M+H]+ 497.2646, found 
497.2648.
isopropyl((2S)-1-(((R, S)-1-(3-methoxy-4-(prop-2-yn-1-yloxy)phenyl)-2-(4- 
methoxyphenoxy)ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8u: yield: 

77.4%, white solid, m.p.: 147-149℃. 1H NMR (400 MHz, CDCl3) δ 6.87 (dd, J = 

26.2, 8.8 Hz, 4H, Ar-H + CHCONH), 6.72 (s, 4H, Ar-H), 5.21 (d, J = 8.3 Hz, 2H, 
OCONH + Ar-CH), 4.77 (s, 1H, OCH(CH3)2), 4.64 (d, J = 6.7 Hz, 2H, CHCCH2), 
4.07 (d, J = 3.9 Hz, 2H, OCH2Ar), 3.96 (s, 1H, OCONHCH), 3.76 (s, 3H, C6H3OCH3), 
3.67 (s, 3H, C6H4OCH3), 2.42 (s, 1H, CH2CCH), 2.06 (s, 1H, CHCH(CH3)2), 1.11 (d, 
J = 6.2 Hz, 6H, OCH(CH3)2), 0.86 (dd, J = 35.7, 6.8 Hz, 6H, CHCH(CH3)2); 13C 
NMR (101 MHz, CDCl3) δ 171.20, 156.37, 154.35, 152.38, 149.64, 146.28, 133.20, 



118.98, 115.83, 115.67, 114.69, 114.17, 110.96, 78.55, 75.86, 70.78, 68.57, 60.30, 
56.74, 55.86, 55.70, 52.32, 31.05, 22.04, 19.36, 17.75; HRMS (ESI) m/z Calcd for 
C28H37N2O7

+ [M+H]+ 513.2595, found 513.2594.
isopropyl((2S)-1-(((R, S)-1-(3-methoxy-4-(prop-2-yn-1-yloxy)phenyl)-2-(2- 
methoxyphenoxy)ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 8v: yield: 

78.1%, white solid, m.p.: 177-179℃. 1H NMR (400 MHz, CDCl3) δ 7.10 – 6.71 (m, 

8H, Ar-H + CHCONH), 5.17 (s, 2H, OCONH + Ar-CH), 4.79 (s, 1H, OCH(CH3)2), 
4.66 (s, 2H, CHCCH2), 4.15 (s, 2H, OCH2Ar), 3.98 (d, J = 23.0 Hz, 1H, OCONHCH), 
3.79 (s, 6H, C6H3OCH3 +o-C6H4OCH3), 2.42 (s, 1H, CH2CCH), 2. CHCH(CH3)208 (s, 
1H, CHCH(CH3)2), 1.13 (s, 6H, OCH(CH3)2), 0.83 (d, J = 24.1 Hz, 6H, 
CHCH(CH3)2). 13C NMR (101 MHz, CDCl3) δ 170.96, 156.29, 150.22, 149.60, 
147.93, 146.25, 133.41, 122.78, 121.14, 121.05, 119.10, 116.33, 115.94, 114.19, 
112.34, 111.00, 78.60, 75.79, 72.71, 68.53, 60.08, 56.74, 55.93, 52.67, 31.51, 22.07, 
19.31, 17.96, 17.59; HRMS (ESI) m/z Calcd for C28H37N2O7

+ [M+H]+ 513.2595, 
found 513.2597.
((2S)-1-(((R, S)-1-(3,4-dimethoxyphenyl)-2-(4-fluorophenoxy)ethyl)amino)-3- 
methyl-1-oxobutan-2-yl)carbamic acid 9: yield:97.2%, light yellow solid, m.p.: 75 - 

78℃.  1H NMR (400 MHz, CDCl3) δ 6.93 (t, J= 8.5 Hz, 4H, Ar-H), 6.86 – 6.74 (m, 

3H, Ar-H), 6.04 (d, J= 24.4 Hz, 1H, CHCONH), 5.38 (s, 1H, OCONH), 4.95 (d, J= 
24.5 Hz, 1H,  Ar-CH), 4.35 – 4.16 (m, 1H, OCONHCH), 4.14 – 4.01 (m, 2H, 
CHCH2O), 3.84 (s, 6H, Ar-m-OCH3 + Ar-p-OCH3), 2.18 – 2.03 (m, 1H, 
CHCH(CH3)2), 0.81 (ddd, J= 35.2, 28.0, 6.6 Hz, 6H, CHCH(CH3)2); 13C NMR (101 
MHz, CDCl3) δ 176.10, 158.58, 156.34, 154.28, 149.23, 148.75, 131.69, 119.10, 
116.00, 115.81, 111.36, 110.25, 71.72, 58.42, 55.90, 54.03, 30.61, 19.09, 17.55; 
HRMS (MALDI) m/z Calcd for C27H38N2O6Na+ [M+Na]+ 457.1745, found 457.1748.
1-(3,4-dimethoxyphenyl)-2-hydroxyethan-1-one 10: yield:97.3%, white solid, m.p.: 

83 - 84℃ [Ref.:87-88℃]4. 1H NMR (400 MHz, CDCl3) δ 7.60 – 7.43 (m, 2H, Ar-H), 

6.92 (d, J = 8.2 Hz, 1H, Ar-H), 4.85 (s, 2H, CH2), 3.97 (s, 3H, Ar-m-OCH3), 3.96 (s, 
3H, Ar-p-OCH3), 3.60 (s, 1H, OH).
1-(3,4-dimethoxyphenyl)-2-hydroxyethan-1-one oxime 11: yield:82.7%, white 

solid, m.p.: 136-140℃. 1H NMR (400 MHz, CDCl3) δ 7.34 – 7.15 (m, 2H, Ar-H), 

6.92 (dd, J = 13.9, 8.3 Hz, 1H, Ar-H), 4.76 (s, 2H, CH2), 3.95 – 3.91 (m, 6H, Ar-m-
OCH3 + Ar-p-OCH3).
2-amino-2-(3,4-dimethoxyphenyl)ethan-1-ol 12：yield:68.5%, light yellow solid, 

m.p.: 110 - 120℃, [Ref.: 92-94℃]5.  1H NMR (400 MHz, DMSO) δ 8.44 (s, 3H, 

NH3
+), 7.22 (s, 1H, Ar-H), 7.07 – 6.88 (m, 2H, Ar-H), 5.54 (s, 1H, CH), 4.17 (s, 1H, 

OH), 3.77 (s, 3H, Ar-m-OCH3), 3.75 (s, 3H, Ar-p-OCH3), 3.68 (s, 2H, CH2).
isopropyl ((2S)-1-((1-(3,4-dimethoxyphenyl)-2-hydroxyethyl)amino)-3-methyl-1-

oxobutan-2-yl)carbamate 13: yield: 81.8%, white solid, m.p.: 179 - 183℃. 1H NMR 



(300 MHz, CDCl3)  δ 7.09 – 6.59 (m, 4H, Ar-H + CHCONH), 5.32 (dd, J = 45.8, 8.1 
Hz, 1H, OCONH), 4.96 (d, J = 4.8 Hz, 1H, Ar-CH), 4.77 (d, J = 5.8 Hz, 1H, 
OCH(CH3)2), 3.78 (s, 8H, CHCH2O + Ar-m-OCH3 + Ar-p-OCH3), 2.14 – 1.90 (m, 1H, 
CHCH(CH3)2), 1.15 (d, J = 5.6 Hz, 6H, OCH(CH3)2), 0.99 – 0.75 (m, 6H, 
CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 172.01, 156.41, 148.87, 148.18, 
131.70, 118.49, 110.93, 110.01, 68.41, 66.03, 63.32, 55.80, 53.72, 30.88, 21.94, 19.44, 
17.59; HRMS (MALDI) m/z Calcd for C19H30N2O6Na+ [M+Na]+ 405.1996, found 
405.1999.
isopropyl((2S)-1-((2-(benzyloxy)-1-(3,4-dimethoxyphenyl)ethyl)amino)-3-methyl-
1-oxobutan-2-yl)carbamate 14a: yield: 54.9%, white solid, m.p.: 147 - 149oC. 1H 
NMR (400 MHz, CDCl3) δ 7.32 (dt, J = 13.5, 5.6 Hz, 5H, Ar-H), 6.86 (d, J = 13.9 Hz, 
3H, Ar-H), 6.67 (d, J = 7.4 Hz, 1H, CHCONH), 5.21 (d, J = 8.2 Hz, 1H, OCONH), 
5.15 (d, J = 2.7 Hz, 1H, Ar-CH), 4.91 (s, 1H, OCH(CH3)2), 4.62 – 4.46 (m, 2H, 
C6H4CH2O), 4.01 (dd, J = 13.4, 7.1 Hz, 1H, OCONHCH), 3.91 – 3.82 (m, 6H, Ar-m-
OCH3 + Ar-p-OCH3), 3.74 (d, J = 4.2 Hz, 2H, CHCH2O), 2.14 (s, 1H, CHCH(CH3)2), 
1.37 – 1.11 (m, 6H, OCH(CH3)2), 1.04 – 0.81 (m, 6H, CHCH(CH3)2); 13C NMR (101 
MHz, CDCl3) δ 170.59, 156.03, 148.83, 148.17, 137.36, 132.17, 128.38, 127.85, 
127.68, 118.74, 111.10, 110.32, 73.18, 72.06, 68.57, 60.39, 55.90, 52.27, 31.20, 22.08, 
19.25, 17.66; HRMS (MALDI) m/z Calcd for C26H36N2O6Na+ [M+Na]+ 495.2466, 
found 495.2458.
isopropyl((2S)-1-((1-(3,4-dimethoxyphenyl)-2-((4-fluorobenzyl)oxy)ethyl)amino)-
3-methyl-1-oxobutan-2-yl)carbamate 14b： yield: 55.7%, white solid, m.p.: 113 - 
115oC. 1H NMR (300 MHz, CDCl3) δ 7.33 – 7.12 (m, 2H, Ar-H), 7.11 – 6.89 (m, 2H, 
Ar-H), 6.75 (dt, J = 14.6, 4.3 Hz, 3H, Ar-H), 6.58 (dd, J = 14.6, 7.7 Hz, 1H, 
CHCONH), 5.18 – 4.97 (m, 2H, OCONH+Ar-CH), 4.82 (dd, J = 12.4, 6.2 Hz, 1H, 
OCH(CH3)2), 4.51 (d, J = 2.6 Hz, 2H, C6H4CH2O), 3.98 – 3.84 (m, 1H, OCONHCH), 
3.77 (d, J = 5.1 Hz, 6H, Ar-m-OCH3 + Ar-p-OCH3), 3.68 (d, J = 4.4 Hz, 2H, 
CHCH2O), 2.03 (d, J = 5.4 Hz, 1H, CHCH(CH3)2), 1.24 – 1.05 (m, 6H, OCH(CH3)2), 
0.91 – 0.73 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 170.87, 162.04, 
159.63, 156.28, 148.93, 148.38, 132.24, 130.10, 129.74, 124.10, 119.01, 115.43, 
111.06, 110.24, 72.60, 68.56, 66.89, 60.39, 55.79, 52.48, 31.09, 22.12, 19.31, 17.75; 
HRMS (MALDI) m/z Calcd for C26H35FN2O6Na+ [M+Na]+ 513.2371, found 
513.2377.
isopropyl((2S)-1-((1-(3,4-dimethoxyphenyl)-2-((3-fluorobenzyl)oxy)ethyl)amino)-
3-methyl-1-oxobutan-2-yl)carbamate 14c： yield: 48.3%, white solid, m.p.: 152 - 
155oC. 1H NMR (400 MHz, CDCl3) δ 7.29 – 7.15 (m, 1H, Ar-H), 6.98 – 6.84 (m, 3H, 
Ar-H), 6.81 – 6.70 (m, 3H, Ar-H), 6.66 (d, J = 7.5 Hz, 1H, CHCONH), 5.23 – 5.09 
(m, 1H, OCONH), 5.06 (s, 1H, Ar-CH), 4.80 (s, 1H, OCH(CH3)2), 4.43 (dd, J = 19.1, 
10.4 Hz, 2H, C6H4CH2O), 3.93 (dd, J = 14.9, 7.5 Hz, 1H, OCONHCH), 3.81 – 3.73 
(m, 6H, Ar-m-OCH3 + Ar-p-OCH3), 3.68 – 3.56 (m, 2H, CHCH2O), 2.05 (d, J = 4.3 
Hz, 1H, CHCH(CH3)2), 1.22 – 1.00 (m, 6H, OCH(CH3)2), 0.93 – 0.71 (m, 6H, 
CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 171.08, 164.11, 161.66, 156.35, 
148.91, 148.39, 140.41, 132.03, 129.87, 122.69, 118.94, 114.43, 111.12, 110.24, 
72.55, 72.29, 68.54, 60.46, 55.77, 52.42, 31.00, 22.03, 19.32, 18.01; HRMS (MALDI) 



m/z Calcd for C26H35FN2O6Na+ [M+Na]+ 513.2371, found 513.2376.
isopropyl((2S)-1-((1-(3,4-dimethoxyphenyl)-2-((2-fluorobenzyl)oxy)ethyl)amino)-
3-methyl-1-oxobutan-2-yl)carbamate 14d：yield: 52.3%, white solid, m.p.: 113 - 
117oC. 1H NMR (400 MHz, CDCl3) δ 7.33 – 7.15 (m, 2H, Ar-H), 7.11 – 6.90 (m, 2H, 
Ar-H), 6.84 – 6.66 (m, 3H, Ar-H), 6.64 (t, J = 7.4 Hz, 1H, CHCONH), 5.14 (s, 1H, 
OCONH), 5.09 – 4.98 (m, 1H, Ar-CH), 4.86 – 4.68 (m, 1H, OCH(CH3)2), 4.62 – 4.40 
(m, 2H, C6H4CH2O), 3.92 (dd, J = 14.1, 7.2 Hz, 1H, OCONHCH), 3.76 (dd, J = 6.5, 
3.2 Hz, 6H, Ar-m-OCH3 + Ar-p-OCH3), 3.67 (d, J = 4.6 Hz, 2H, CHCH2O), 2.16 – 
1.95 (m, 1H, CHCH(CH3)2), 1.26 – 0.99 (m, 6H, OCH(CH3)2), 0.92 – 0.72 (m, 6H, 
CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 170.91, 161.97, 159.57, 156.29, 
148.91, 148.33, 132.15, 130.13, 129.64, 124.05, 118.88, 115.29, 111.05, 110.25, 
72.47, 68.54, 66.67, 60.31, 55.77, 52.45, 31.03, 22.03, 19.56, 17.56; HRMS (MALDI) 
m/z Calcd for C26H35FN2O6Na+ [M+Na]+ 513.2371, found 513.2379.
isopropyl((2S)-1-((2-((4-chlorobenzyl)oxy)-1-(3,4-dimethoxyphenyl)ethyl)amino)-
3-methyl-1-oxobutan-2-yl)carbamate 14e： yield: 50.5%, white solid, m.p.: 166 - 
168oC. 1H NMR (400 MHz, CDCl3) δ 7.21 (t, J = 6.9 Hz, 2H, Ar-H), 7.11 (d, J = 8.2 
Hz, 2H, Ar-H), 6.74 (dd, J = 9.6, 5.4 Hz, 3H, Ar-H), 6.57 (d, J = 7.3 Hz, 1H, 
CHCONH), 5.07 (dd, J = 15.0, 9.9 Hz, 2H, OCONH+Ar-CH), 4.79 (td, J = 12.6, 6.3 
Hz, 1H, OCH(CH3)2), 4.39 (dt, J = 12.2, 9.0 Hz, 2H, C6H4CH2O), 3.96 – 3.82 (m, 1H, 
OCONHCH), 3.82 – 3.72 (m, 6H, Ar-m-OCH3 + Ar-p-OCH3), 3.63 (d, J = 2.9 Hz, 2H, 
CHCH2O), 2.04 (d, J = 6.5 Hz, 1H, CHCH(CH3)2), 1.22 – 1.02 (m, 6H, OCH(CH3)2), 
0.93 – 0.70 (m, 6H, CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 170.97, 156.36, 
148.89, 148.37, 136.24, 133.51, 132.18, 129.01, 128.56, 118.85, 111.08, 110.31, 
72.63, 72.29, 68.58, 60.47, 55.79, 52.43, 30.79, 22.06, 19.34, 17.88; HRMS (MALDI) 
m/z Calcd for C26H35ClN2O6Na+ [M+Na]+ 529.2076, found 529.2077.
isopropyl((2S)-1-((1-(3,4-dimethoxyphenyl)-2-((4-
methylbenzyl)oxy)ethyl)amino)-3-methyl-1-oxobutan-2-yl)carbamate 14f：yield: 
56.1%, white solid, m.p.: 117 - 119oC. 1H NMR (300 MHz, CDCl3) δ 7.08 (s, 4H, Ar-
H), 6.76 (q, J = 8.2 Hz, 3H, Ar-H), 6.51 (s, 1H, CHCONH), 5.04 (s, 2H, OCONH + 
Ar-CH), 4.83 (dd, J = 12.3, 6.2 Hz, 1H, OCH(CH3)2), 4.47 – 4.29 (m, 2H, 
C6H4CH2O), 3.92 (s, 1H, OCONHCH), 3.77 (d, J = 7.9 Hz, 6H, Ar-m-OCH3 + Ar-p-
OCH3), 3.62 (d, J = 3.9 Hz, 2H, CHCH2O), 2.27 (s, 3H, C6H4CH3), 2.03 (s, 1H, 
CHCH(CH3)2), 1.26 – 1.03 (m, 6H, OCH(CH3)2), 0.82 (tt, J = 21.8, 10.9 Hz, 6H, 
CHCH(CH3)2); 13C NMR (101 MHz, CDCl3) δ 170.79, 156.21, 148.62, 148.15, 
137.38, 134.68, 132.40, 129.13, 127.75, 118.78, 110.99, 110.01, 73.08, 72.07, 60.16, 
55.89, 52.45, 31.12, 29.65, 22.09, 21.19, 19.33, 17.65. HRMS (MALDI) m/z Calcd 
for C27H38N2O6Na+ [M+Na]+ 509.2622, found 509.2624.
(5S)-1-benzyl-3-(1-(3,4-dimethoxyphenyl)-2-hydroxyethyl)-5-
isopropylimidazolidine-2,4-dione 16: white solid. 1H NMR (300 MHz, CDCl3) δ 
7.22 (m, J = 6.6 Hz, 5H, Ar-H), 6.92 (d, J = 10.4 Hz, 2H, Ar-H), 6.73 (d, J = 8.4 Hz, 
1H, Ar-H), 5.22 – 5.04 (m, 1H, CH2OH), 5.00 – 4.87 (m, 1H, Ar-CH ), 4.40 (d, J = 
9.1 Hz, 1H, CH2OH), 4.09 – 3.93 (m, 2H, ArCH2), 3.77 (s, 6H, Ar-m-OCH3 + Ar-p-
OCH3), 3.58 (s, 1H, NCHCO), 2.12 (s, 1H CHCH(CH3)2), 1.95 (s, 1H, OH), 0.98 (d, J 
= 6.8 Hz, 3H, CHCH(CH3)2), 0.74 (d, J = 10.3 Hz, 3H, CHCH(CH3)2).
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