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(3,4-dimethoxyl phenyl)(phenyl)methanone 4a. white solid, mp 85 - 87 oC. [ref: 88 - 90 oC].1

(3,4-dimethoxyl phenyl)(4-fluorophenyl)methanone 4b. white solid, mp 115 - 117 oC. [ref: 
117.5 - 119.5 oC].2

(3,4-dimethoxyl phenyl)(4-chlorophenyl)methanone 4c. white solid, mp 105 - 107 oC. [ref: 111 
- 112 oC].3

(3,4-dimethoxyl phenyl)(4-bromophenyl)methanone 4d. white solid, mp 115 – 117 oC. [ref: 
121 -122 oC].4

(3,4-dimethoxyl phenyl)(4-methylphenyl)methanone 4e. white solid, mp 108 – 110 oC. [ref: 
105 -107 oC].5

(3,4-dimethoxyl phenyl)(4-tert-Butylphenyl)methanone 4f was commercial reagents (J&K).
(3,4-dimethoxyl phenyl)(4-methoxyl phenyl)methanone 4g. white solid, mp 98 – 100 oC. [ref: 
98.3 - 99.2 oC].6

(3-methoxyl-4-ethoxyl phenyl)(phenyl)methanol 3h. white solid, mp 108 – 110 oC. 1H NMR 
(400 MHz, CDCl3) δ 7.34 – 7.15 (m, 5H, Ph-H), 6.85 (d, J = 1.8 Hz, 1H, Ph-H), 6.76 (dt, J = 15.2, 
5.0 Hz, 2H, Ph-H), 5.71 (s, 1H, Ph-CH-Ph), 4.00 (q, J = 7.0 Hz, 2H, CH3CH2O), 3.76 (s, 3H, 
CH3O), 1.37 (t, J = 7.0 Hz, 3H, CH3CH2O). 
(3-methoxyl-4-ethoxyl phenyl)(4-fluorophenyl)methanol 3i. white solid, mp 95 – 96 oC. 1H 
NMR (300 MHz, CDCl3) δ 7.34 (dd, J = 8.4, 5.6 Hz, 2H, Ph-H), 7.02 (t, J = 8.7 Hz, 2H, Ph-H), 
6.89 (s, 1H, Ph-H), 6.83 (s, 2H, Ph-H), 5.78 (s, 1H, Ph-H- Ph), 4.08 (q, J = 7.0 Hz, 2H, OCH2CH3), 
3.84 (s, 3H, OCH3), 1.45 (t, J = 7.0 Hz, 3H, OCH2CH3). HRMS calcd for C16H17FO3 ([M + H]): 
276.1054; Found: 276.1162.
(3-methoxyl-4-ethoxyl phenyl)(4-chlorophenyl)methanol 3j. white solid, mp 88 – 90 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.29 (s, 4H, Ph-H), 6.85 (s, 1H, Ph-H), 6.80 (d, J = 0.4 Hz, 2H, Ph-H), 
5.72 (s, 1H, Ph-H- Ph), 4.07 (dd, J = 14.0, 7.0 Hz, 2H, OCH2CH3), 3.81 (s, 3H, OCH3), 1.44 (t, J 
= 7.0 Hz, 3H, OCH2CH3). HRMS calcd for C16H17ClO3 ([M + H]): 292.1582; Found: 292.0866.
(3-methoxyl-4-ethoxyl phenyl)(4-methylphenyl)methanol 3k. white solid, mp 92 – 94 oC.1H 
NMR (300 MHz, CDCl3) δ 7.35 – 7.24 (m, 2H, Ph-H), 7.17 (d, J = 7.9 Hz, 2H, Ph-H), 6.95 (s, 1H, 
Ph-H), 6.90 – 6.80 (m, 2H, Ph-H), 5.79 (s, 1H, Ph-H-Ph), 4.10 (q, J = 7.0 Hz, 2H, OCH2CH3), 
3.86 (s, 3H, OCH3), 2.36 (s, 3H, Ph-CH3), 1.47 (t, J = 7.0 Hz, 3H, OCH2CH3). HRMS calcd for 
C17H20O3 ([M + H]): 272.1304; Found: 272.1412.
(3-methoxyl-4-propargyl phenyl)(4-methylphenyl)methanol 3l. yellow oil. 1H NMR (400 MHz, 
CDCl3) δ 7.40 – 7.23 (m, 2H, Ph-H), 7.17 (t, J = 7.5 Hz, 2H, Ph-H), 7.07 – 6.83 (m, 3H, Ph-H), 5.58 
(d, J = 177.9 Hz, 1H, Ph-H-Ph), 4.77 (d, J = 2.1 Hz, 2H, CHCH2O), 3.97 – 3.73 (m, 3H, OCH3), 2.53 
(d, J = 2.4 Hz, 1H, CHCH2O), 2.37 (s, 3H, Ph-CH3).
(3-methoxyl-4-benzyloxyl phenyl)(4-fluorophenyl)methanol 3m.7 white solid, mp 92 - 94 oC. 
(3-methoxyl-4-benzyloxyl phenyl)(4-chlorophenyl)methanol 3n. white solid, mp 81 - 83 oC. 
[ref: 82 - 85oC].8

(3-methoxyl-4-benzyloxyl phenyl)(4-bromophenyl)methanol 3o. white solid, mp 91 - 93 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.42 (d, J = 7.1 Hz, 2H, Ph-H), 7.36 (t, J = 7.3 Hz, 2H, Ph-H), 7.30 (s, 5H, 
Ph-H), 6.90 (d, J = 1.6 Hz, 1H, Ph-H), 6.83 (d, J = 8.2 Hz, 1H, Ph-H), 6.77 (dd, J = 8.3, 1.6 Hz, 1H, 
Ph-H), 5.75 (d, J = 3.1 Hz, 1H, Ph-H-Ph), 5.14 (s, 2H, Ph-CH2O), 3.85 (s, 3H, OCH3).
(3-methoxyl-4-benzyloxyl phenyl)(4-methylphenyl)methanol 3p. white solid, mp100 - 102 oC. 
[ref: 101 - 103 oC].9

(3-ethoxyl-4-methoxyl phenyl)(phenyl)methanol 3q. white solid, mp101- 104 oC. 1H NMR (400 
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MHz, CDCl3) δ 7.41 – 7.22 (m, 5H, Ph-H), 6.96 – 6.76 (m, 3H, Ph-H), 5.78 (s, 1H, Ph-H-Ph), 4.06 (q, 
J = 7.0 Hz, 2H, OCH2CH3), 3.85 (s, 3H, OCH3), 1.43 (t, J = 7.0 Hz, 3H, OCH2CH3).
(3-ethoxyl-4-methoxyl phenyl)(4-fluorophenyl)methanol 3r. white solid, mp 96 - 98 oC. 1H 
NMR (300 MHz, CDCl3) δ 7.34 (dd, J = 8.4, 5.6 Hz, 2H, Ph-H), 7.02 (t, J = 8.7 Hz, 2H, Ph-H), 
6.89 (s, 1H, Ph-H), 6.83 (s, 2H, Ph-H), 5.78 (s, 1H, Ph-H-Ph), 4.08 (q, J = 7.0 Hz, 2H, OCH2CH3), 
3.84 (s, 3H, OCH3), 1.45 (t, J = 7.0 Hz, 3H, OCH2CH3).
(3-ethoxyl-4-methoxyl phenyl)(4-chlorophenyl)methanol 3s. white solid, mp 97 - 99 oC. 1H 
NMR (300 MHz, CDCl3) δ 7.35 – 7.13 (m, 4H, Ph-H), 6.78 (d, J = 7.8 Hz, 3H, Ph-H), 5.23 (s, 1H, 
Ph-H- Ph), 3.95 (q, J = 6.9 Hz, 2H, OCH2CH3), 3.82 (d, J = 3.9 Hz, 3H, OCH3), 1.42 – 1.30 (m, 
3H, OCH2CH3). HRMS calcd for C16H17ClO3 ([M + Na]): 292.0758; Found: 292.0866.
(3-ethoxyl-4-methoxyl phenyl)(4-bromophenyl)methanol 3t. white solid, mp 102 - 104 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.43 (dd, J = 10.4, 8.5 Hz, 2H, Ph-H), 7.22 (dd, J = 17.8, 10.0 Hz, 2H, 
Ph-H), 6.82 (d, J = 10.8 Hz, 3H, Ph-H), 5.26 (s, 1H, Ph-H-Ph), 4.11 – 3.91 (m, 2H, OCH2CH3), 
3.86 (d, J = 5.1 Hz, 3H, OCH3), 1.41 (t, J = 6.9 Hz, 3H, OCH2CH3).
(3-ethoxyl-4-methoxyl phenyl)(4-methylphenyl)methanol 3u. white solid, mp 82 - 84 oC.1H 
NMR (300 MHz, CDCl3) δ 7.35 – 7.24 (m, 2H, Ph-H), 7.17 (d, J = 7.9 Hz, 2H, Ph-H), 6.95 (s, 1H, 
Ph-H), 6.90 – 6.80 (m, 2H, Ph-H), 5.79 (s, 1H, Ph-H- Ph), 4.10 (q, J = 7.0 Hz, 2H, OCH2CH3), 
3.86 (s, 3H, OCH3), 2.36 (s, 3H, Ph-CH3), 1.47 (t, J = 7.0 Hz, 3H, OCH2CH3). HRMS calcd for 
C16H20O3 ([M + H]): 272.1331; Found: 272.1412.
(3-benzyloxyl-4-methoxyl phenyl)(4-methylphenyl)methanol 3v. white solid, mp 112 - 114 oC. 
1H NMR (300 MHz, CDCl3) δ 7.42 – 7.20 (m, 5H, Ph-H), 7.17 (d, J = 6.1 Hz, 2H, Ph-H), 7.07 (d, 
J = 8.0 Hz, 2H, Ph-H), 6.88 (s, 1H, Ph-H), 6.79 – 6.67 (m, 2H, Ph-H), 5.68 (s, 1H, Ph-H-Ph), 5.06 
(s, 2H, Ph-CH2), 3.78 (s, 3H, OCH3), 2.26 (s, 3H, Ph-CH3). HRMS calcd for C22H22O3 ([M + Na]): 
334.1587; Found: 334.1569.
(3-methoxyl-4-ethoxyl phenyl)(phenyl)methanone 4h. white solid, mp 100 - 102 oC. 1H NMR 
(400 MHz, CDCl3) δ 7.76 (dd, J = 8.2, 1.3 Hz, 2H, Ph-H), 7.63 – 7.53 (m, 1H, Ph-H), 7.48 (dd, J 
= 13.5, 4.7 Hz, 3H, Ph-H), 7.36 (dd, J = 8.3, 2.0 Hz, 1H, Ph-H), 6.88 (d, J = 8.4 Hz, 1H, Ph-H), 
4.19 (q, J = 7.0 Hz, 2H, CH3CH2O), 3.94 (s, 3H, CH3O), 1.52 (t, J = 7.0 Hz, 3H, CH3CH2O).
(3-methoxyl-4-ethoxyl phenyl)(4-fluorophenyl)methanone 4i. white solid, mp 92 - 94 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.80 (dd, J = 8.4, 5.6 Hz, 2H, Ph-H), 7.46 (d, J = 1.5 Hz, 1H, Ph-H), 
7.32 (dd, J = 8.3, 1.6 Hz, 1H, Ph-H), 7.15 (t, J = 8.5 Hz, 2H, Ph-H), 6.88 (d, J = 8.4 Hz, 1H, Ph-H), 
4.19 (q, J = 7.0 Hz, 2H, OCH2CH3), 3.93 (s, 3H, OCH3), 1.52 (t, J = 7.0 Hz, 3H, OCH2CH3). 
HRMS calcd for C16H15FO3 ([M + H]): 274.1084; Found: 274.1005.  
(3-methoxyl-4-ethoxyl phenyl)(4-chlorophenyl)methanone 4j. white solid, mp 117 - 119 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.71 (d, J = 8.4 Hz, 2H, Ph-H), 7.48 – 7.43 (m, 3H, Ph-H), 7.32 (dd, J 
= 8.3, 2.0 Hz, 1H, Ph-H), 6.88 (d, J = 8.4 Hz, 1H, Ph-H), 4.19 (q, J = 7.0 Hz, 2H, OCH2CH3), 3.94 
(s, 3H, OCH3), 1.52 (t, J = 7.0 Hz, 3H, OCH2CH3 ). HRMS calcd for C16H15ClO3 ([M + H]): 
290.0784; Found: 290.0710.
(3-methoxyl-4-ethoxyl phenyl)(4-methylphenyl)methanone 4k. white solid, mp 78 - 80 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.68 (d, J = 8.1 Hz, 2H, Ph-H), 7.47 (d, J = 1.9 Hz, 1H, Ph -H), 7.35 
(dd, J = 8.3, 2.0 Hz, 1H, Ph -H), 7.28 (d, J = 8.1 Hz, 2H, Ph-H), 6.88 (d, J = 8.4 Hz, 1H, Ph-H), 
4.19 (q, J = 7.0 Hz, 2H, OCH2CH3), 3.93 (s, 3H, OCH3), 2.44 (s, 3H, Ph-CH3), 1.52 (t, J = 7.0 Hz, 
3H, OCH2CH3). HRMS calcd for C17H18O3 ([M + H]): 270.1334; Found: 270.1256.
(3-methoxyl-4-benzyloxyl phenyl)(4-fluorophenyl)methanone 4m. white solid, mp 98 - 100 oC. 
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[ref: 99 - 101 oC].7

(3-methoxyl-4-benzyloxyl phenyl)(4-chlorophenyl)methanone 4n. white solid, mp 103 - 104 oC. 
[ref: 106 - 108 oC].7

(3-methoxyl-4-benzyloxyl phenyl)(4-methylphenyl)methanone 4p. white solid, mp 72 - 74 oC. 
[ref: 70 - 72 oC].9

(3-ethoxyl-4-methoxyl phenyl)(phenyl)methanone 4q. white solid, mp 118 - 120 oC. 1H NMR 
(400 MHz, CDCl3) δ 7.80 – 7.70 (m, 2H, Ph-H), 7.57 (t, J = 7.4 Hz, 1H, Ph-H), 7.48 (dt, J = 10.3, 
5.0 Hz, 3H, Ph-H), 7.37 (dd, J = 8.3, 2.0 Hz, 1H, Ph-H), 6.89 (d, J = 8.4 Hz, 1H, Ph-H), 4.17 (q, J 
= 7.0 Hz, 2H, OCH2CH3), 3.95 (s, 3H, OCH3), 1.49 (t, J = 7.0 Hz, 3H, OCH2CH3). HRMS calcd 
for C16H16O3 ([M + H]): 256.1177; Found: 256.1099.
(3-ethoxyl-4-methoxyl phenyl)(4-fluorophenyl)methanone 4r. white solid, mp 123 - 125 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.80 (dd, J = 8.7, 5.5 Hz, 2H, Ph-H), 7.44 (d, J = 1.8 Hz, 1H, Ph-H), 
7.34 (dd, J = 8.3, 1.9 Hz, 1H, Ph-H), 7.15 (t, J = 8.6 Hz, 2H, Ph-H), 6.90 (d, J = 8.4 Hz, 1H, Ph-H), 
4.16 (q, J = 7.0 Hz, 2H, OCH2CH3), 3.96 (s, 3H, OCH3), 1.50 (t, J = 7.0 Hz, 3H, OCH2CH3). 
HRMS calcd for C16H15FO3 ([M + H]): 274.1083; Found: 274.1005.
(3-ethoxyl-4-methoxyl phenyl)(4-chlorophenyl)methanone 4s. white solid, mp 110 - 111 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.75 – 7.64 (m, 2H, Ph-H), 7.51 – 7.41 (m, 3H, Ph-H), 7.32 (dd, J = 
8.3, 2.0 Hz, 1H, Ph-H), 6.88 (d, J = 8.4 Hz, 1H, Ph-H), 4.19 (q, J = 7.0 Hz, 2H, OCH2CH3), 3.93 
(s, 3H, OCH3), 1.52 (t, J = 7.0 Hz, 3H, OCH2CH3). HRMS calcd for C16H15ClO3 ([M + H]): 
290.0787; Found: 290.0710.
(3-ethoxyl-4-methoxyl phenyl)(4-bromophenyl)methanone 4t. white solid, mp 123 - 124 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.63 (d, J = 1.7 Hz, 4H, Ph-H), 7.44 (d, J = 2.0 Hz, 1H, Ph-H), 7.33 
(dd, J = 8.3, 2.0 Hz, 1H, Ph-H), 6.89 (d, J = 8.4 Hz, 1H, Ph-H), 4.16 (q, J = 7.0 Hz, 2H, 
OCH2CH3), 3.96 (s, 3H, OCH3), 1.50 (t, J = 7.0 Hz, 3H, OCH2CH3). HRMS calcd for C16H15BrO3 
([M + H]): 334.0277; Found: 334.0205.
(3-ethoxyl-4-methoxyl phenyl)(4-methylphenyl)methanone 4u. white solid, mp 113 - 115 oC. 
1H NMR (400 MHz, CDCl3) δ 7.68 (d, J = 7.5 Hz, 2H, Ph-H), 7.40 – 7.34 (m, 2H, Ph-H), 7.28 (m, 
1H, Ph-H), 7.15 (d, J = 7.1 Hz, 1H, Ph-H), 6.89 (d, J = 8.3 Hz, 1H, Ph-H), 4.24 – 4.10 (m, 2H, 
OCH2CH3), 3.95 (s, 3H, OCH3), 2.44 (s, 3H, Ph-CH3), 1.49 (t, J = 6.6 Hz, 3H, OCH2CH3). HRMS 
calcd for C17H18O3 ([M + H]): 270.1334; Found: 270.1256.
(3-benzyloxyl-4-methoxyl phenyl)(4-methylphenyl)methanone 4v. white solid, mp 114 - 115 

oC. 1H NMR (400 MHz, CDCl3) δ 7.51 (d, J = 8.1 Hz, 2H, Ph-H), 7.39 – 7.21 (m, 7H, Ph-H), 7.14 
(d, J = 7.9 Hz, 2H, Ph-H), 6.83 (d, J = 8.4 Hz, 1H, Ph-H), 5.09 (s, 2H, Ph-CH2O), 3.87 (s, 3H, 
OCH3), 2.34 (s, 3H, Ph-CH3). HRMS calcd for C22H20O3 ([M + H]): 332.1489; Found: 332.1412.
Compounds 5a-5g were prepared according to published procedures.10, 11

(3-methoxyl-4-ethoxyl phenyl)(phenyl)methanone oxime 5h. yellow oil. 1H NMR (400 MHz, 
CDCl3) δ 7.55 – 7.29 (m, 5H, Ph-H), 7.22 – 6.89 (m, 2H, Ph-H), 6.78 (dd, J = 14.1, 5.1 Hz, 1H, 
Ph-H), 4.14 (dd, J = 15.2, 8.5 Hz, 2H, CH3CH2O), 3.84 (s, 3H, CH3O), 1.51 – 1.45 (m, 3H, 
CH3CH2O).
(3-methoxyl-4-ethoxyl phenyl)(4-fluorophenyl)methanone oxime 5i. yellow oil. 1H NMR (400 
MHz, CDCl3) δ 7.44 (ddd, J = 19.4, 8.7, 5.5 Hz, 2H, Ph-H), 7.20 – 7.09 (m, 2H, Ph-H), 6.99 (ddd, 
J = 20.8, 11.1, 5.9 Hz, 2H, Ph-H), 6.78 (s, 1H, Ph-H), 4.13 (dd, J = 20.6, 7.0 Hz, 2H, OCH2CH3), 
3.84 (d, J = 2.6 Hz, 3H, OCH3), 1.48 (dd, J = 18.5, 7.0 Hz, 3H, OCH2CH3). HRMS calcd for 
C16H16FNO3 ([M + K]): 289.1114; Found: 289.1667. 
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(3-methoxyl-4-ethoxyl phenyl)(4-chlorophenyl)methanone oxime 5j. white solid, mp 107 - 109 

oC. 1H NMR (400 MHz, CDCl3) δ 7.43 (t, J = 6.6 Hz, 2H, Ph-H), 7.33 (dd, J = 13.2, 8.1 Hz, 2H, 
Ph-H), 7.21 (s, 1H, Ph-H), 6.96 (d, J = 19.0 Hz, 1H, Ph-H), 6.78 (s, 1H, Ph-H), 4.13 (dd, J = 19.8, 
6.8 Hz, 2H, OCH2CH3), 3.85 (d, J = 9.5 Hz, 3H, OCH3), 1.75 – 1.22 (m, 3H, OCH2CH3). HRMS 
calcd for C22H20O3 ([M + K]): 289.1114; Found: 289.1667. HRMS calcd for C16H16ClNO3 ([M + 
H]): 305.0785; Found: 305.0819.
(3-methoxyl-4-ethoxyl phenyl)(4-methylphenyl)methanone oxime 5k. white solid, mp 87 - 89 

oC. 1H NMR (400 MHz, CDCl3) δ 7.29 (ddd, J = 25.4, 22.1, 4.9 Hz, 4H, Ph-H), 7.14 (d, J = 8.0 
Hz, 1H, Ph-H), 6.96 (dd, J = 12.0, 10.3 Hz, 1H, Ph-H), 6.80 (dt, J = 21.7, 5.2 Hz, 1H, Ph-H), 4.13 
(dd, J = 22.3, 7.0 Hz, 2H, OCH2CH3), 3.84 (d, J = 5.6 Hz, 3H, OCH3), 2.41 (s, 1H), 1.51 – 1.45 
(m, 3H, OCH2CH3). HRMS calcd for C17H19NO3 ([M + H]): 285.1442; Found: 285.1365.
(3-methoxyl-4-benzyloxyl phenyl)(4-methylphenyl)methanone oxime 5p. white solid, mp 92 - 
94 oC. 1H NMR (400 MHz, CDCl3) δ 7.45 – 7.25 (m, 5H, Ph-H), 7.14 (d, J = 5.2 Hz, 1H, Ph-H), 7.04 
(d, J = 3.6 Hz, 1H, Ph-H), 7.01 – 6.94 (m, 1H, Ph-H), 5.13 (s, 2H, Ph-CH2O), 3.93 (dd, J = 17.8, 3.4 
Hz, 3H, OCH3), 2.42 (dd, J = 23.3, 3.2 Hz, 3H, Ph-CH3).
(3-ethoxyl-4-methoxyl phenyl)(phenyl)methanone oxime 5q. white solid, mp 128 - 130 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.51 – 7.29 (m, 5H, Ph-H), 7.21 (s, 1H, Ph-H), 7.04 – 6.91 (m, 1H, Ph-
H), 6.81 (dt, J = 21.9, 5.1 Hz, 1H, Ph-H), 4.07 (dd, J = 7.0, 3.6 Hz, 2H, OCH2CH3), 3.90 (d, J = 
20.0 Hz, 3H, OCH3), 1.44 (td, J = 6.9, 1.4 Hz, 3H, OCH2CH3). HRMS calcd for C16H17NO3 ([M + 
H]): 271.1177; Found: 271.1208.
(3-ethoxyl-4-methoxyl phenyl)(4-fluorophenyl)methanone 5r. white solid, mp 86 - 88 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.87 – 7.70 (m, 2H, Ph-H), 7.48 – 7.41 (m, 2H, Ph-H), 7.34 (dd, J = 
8.3, 2.0 Hz, 1H, Ph-H), 7.16 (s, 1H, Ph-H), 6.89 (s, 1H, Ph-H), 4.17 (q, J = 7.0 Hz, 2H, 
OCH2CH3), 3.96 (s, 3H, OCH3), 1.43 (t, J = 7.0 Hz, 3H, OCH2CH3). HRMS calcd for 
C16H16FNO3 ([M + H]): 289.1177; Found: 289.1114.
(3-ethoxyl-4-methoxyl phenyl)(4-chlorophenyl)methanone oxime 5s. yellow oil. 1H NMR (400 
MHz, CDCl3) δ 7.87 – 7.70 (m, 2H, Ph-H), 7.48 – 7.41 (m, 2H, Ph-H), 7.34 (dd, J = 8.3, 2.0 Hz, 
1H, Ph-H), 7.16 (s, 1H, Ph-H), 6.89 (s, 1H, Ph-H), 4.17 (q, J = 7.0 Hz, 2H, OCH2CH3), 3.96 (s, 
3H, OCH3), 1.43 (t, J = 7.0 Hz, 3H, OCH2CH3). HRMS calcd for C16H16ClNO3 ([M + H]): 
305.0789; Found: 305.0819.
(3-ethoxyl-4-methoxyl phenyl)(4-bromophenyl)methanone oxime 5t. white solid, mp 85 - 87 

oC. 1H NMR (400 MHz, CDCl3) δ 7.53 (dd, J = 50.5, 8.4 Hz, 2H, Ph-H), 7.32 (dd, J = 26.5, 8.2 
Hz, 2H, Ph-H), 7.17 (s, 1H, Ph-H), 7.00 – 6.92 (m, 1H, Ph-H), 6.79 (d, J = 2.9 Hz, 1H, Ph-H), 
4.12 – 4.01 (m, 2H, OCH2CH3), 3.90 (d, J = 17.3 Hz, 3H, OCH3), 1.45 (t, J = 7.0 Hz, 3H, 
OCH2CH3). HRMS calcd for C16H16BrNO3 ([M + K]): 349.0102; Found: 349.0314.
(3-ethoxyl-4-methoxyl phenyl)(4-methylphenyl)methanone oxime 5u. yellow oil. 1H NMR 
(400 MHz, CDCl3) δ 7.72 (d, J = 8.0 Hz, 1H, Ph-H), 7.49 (s, 1H, Ph-H), 7.40 (d, J = 8.1 Hz, 1H, 
Ph-H), 7.30 (d, J = 7.6 Hz, 2H, Ph-H), 7.04 – 6.88 (m, 2H, Ph-H), 4.19 (dt, J = 9.2, 4.7 Hz, 2H, 
OCH2CH3), 3.97 (d, J = 13.1 Hz, 3H, OCH3), 2.47 (s, 3H, Ph-CH3), 1.52 (t, J = 7.0 Hz, 3H, 
OCH2CH3). HRMS calcd for C17H19NO3 ([M + H]): 285.1441; Found: 285.1365.
(3-benzyloxyl-4-methoxyl phenyl)(4-methylphenyl)methanone oxime 5v. white solid, mp 120 - 
122 oC. 1H NMR (400 MHz, CDCl3) δ 7.36 (d, J = 10.7 Hz, 2H, Ph-H), 7.33 (d, J = 7.2 Hz, 3H, 
Ph-H), 7.25 (d, J = 7.3 Hz, 4H, Ph-H), 7.12 (d, J = 7.1 Hz, 1H, Ph-H), 7.04 (s, 1H, Ph-H), 6.95 (d, 
J = 8.6 Hz, 1H, Ph-H), 5.10 (s, 2H, OCH2-Ph), 3.91 (d, J = 17.1 Hz, 3H, OCH3), 2.41 (t, J = 13.8 
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Hz, 3H, Ph-CH3). HRMS calcd for C22H21NO2 ([M + H]): 347.1599; Found: 347.1521.
Compounds 6a-6g were prepared according to published procedures.10, 11

(3-methoxyl-4-ethoxyl phenyl)(phenyl)methanamine 6h. yellow oil. 1H NMR (400 MHz, 
CDCl3) δ 7.37 (d, J = 7.2 Hz, 2H, Ph-H), 7.31 (t, J = 7.5 Hz, 2H, Ph-H), 7.23 (d, J = 7.1 Hz, 1H, Ph-
H), 6.93 (d, J = 1.8 Hz, 1H, Ph-H), 6.87 (dd, J = 8.2, 1.9 Hz, 1H, Ph-H), 6.80 (d, J = 8.2 Hz, 1H, Ph-
H), 5.16 (s, 1H, Ph-CH-Ph), 4.07 (q, J = 7.0 Hz, 2H, CH3CH2O), 3.83 (s, 3H, CH3O), 1.52 – 1.36 (m, 
3H, CH3CH2O).
(3-methoxyl-4-ethoxyl phenyl)(4-fluorophenyl)methanamine 6i. yellow oil. 1H NMR (400 
MHz, CDCl3) δ 7.40 – 7.28 (m, 2H, Ph-H), 6.98 (t, J = 8.4 Hz, 2H, Ph-H), 6.93 – 6.74 (m, 3H, Ph-
H), 5.14 (s, 1H, CHNH), 4.06 (dd, J = 13.6, 6.7 Hz, 2H, OCH2CH3), 3.83 (s, 3H, OCH3), 1.44 (t, J 
= 6.8 Hz, 3H, OCH2CH3). HRMS calcd for C16H18FNO3 ([M + H]): 275.1137; Found: 275.1322.
(3-methoxyl-4-ethoxyl phenyl)(4-chlorophenyl)methanamine 6j. white solid, mp 36 - 38 oC. 1H 
NMR (400 MHz, CDCl3) δ 7.32 (dt, J = 13.5, 6.6 Hz, 4H, Ph-H), 6.93 – 6.80 (m, 3H, Ph-H), 5.19 
(s, 1H, CHNH), 4.14 – 4.04 (m, 2H, OCH2CH3), 3.86 (s, 3H, OCH3), 1.47 (t, J = 6.8 Hz, 3H, 
OCH2CH3). HRMS calcd for C16H18ClNO2 ([M + H]): 291.1010; Found: 291.1026.
(3-methoxyl-4-ethoxyl phenyl)(4-methylphenyl)methanamine 6k. yellow oil. 1H NMR (400 
MHz, CDCl3) δ 7.25 (d, J = 8.8 Hz, 2H, Ph-H), 7.12 (d, J = 7.9 Hz, 2H, Ph-H), 6.93 (d, J = 1.9 Hz, 
1H, Ph-H), 6.86 (dd, J = 8.2, 1.9 Hz, 1H, Ph-H), 6.80 (d, J = 8.2 Hz, 1H, Ph-H), 5.13 (s, 1H, 
CHNH), 4.06 (q, J = 7.0 Hz, 2H, OCH2CH3), 3.84 (s, 3H, OCH3), 2.32 (s, 3H, Ph-CH3), 1.44 (t, J 
= 7.0 Hz, 3H, OCH2CH3). HRMS calcd for C17H21NO2 ([M + H]): 271.1385; Found: 271.1572.
(3-methoxyl-4-benzyloxyl phenyl)(4-methylphenyl)methanamine 6p. yellow solid. Mp 69 - 72 

oC. 1H NMR (400 MHz, CDCl3) δ 7.48 – 7.27 (m, 5H, Ph-H), 7.17 (d, J = 7.9 Hz, 2H, Ph-H), 7.09 (d, 
J = 7.8 Hz, 2H, Ph-H), 6.96 – 6.89 (m, 2H, Ph-H), 6.82 (d, J = 8.2 Hz, 1H, Ph-H), 5.11 (s, 2H, Ph-
CH2O), 5.08 (s, 1H, CHNH), 3.85 (s, 3H, OCH3), 2.32 (s, 3H, Ph-CH3).
(3-ethoxyl-4-methoxyl phenyl)(phenyl)methanamine 6q. yellow oil. 1H NMR (400 MHz, 
CDCl3) δ 7.40 – 7.19 (m, 5H, Ph-H), 6.96 – 6.86 (m, 2H, Ph-H), 6.81 (d, J = 8.1 Hz, 1H, Ph-H), 
5.16 (s, 1H, CHNH), 4.06 (dd, J = 13.5, 6.6 Hz, 2H, OCH2CH3), 3.84 (s, 3H, OCH3), 1.42 (t, J = 
6.5 Hz, 3H, OCH2CH3). HRMS calcd for C16H19FNO2 ([M + H]): 257.1208; Found: 257.1416.
(3-ethoxyl-4-methoxyl phenyl)(4-fluorophenyl)methanamine 6r. yellow oil, 1H NMR (400 
MHz, CDCl3) δ 7.33 (dd, J = 8.5, 5.6 Hz, 2H, Ph-H), 6.98 (t, J = 8.7 Hz, 2H, Ph-H), 6.89 – 6.84 
(m, 2H, Ph-H), 6.81 (d, J = 8.1 Hz, 1H, Ph-H), 5.14 (s, 1H, CHNH), 4.05 (q, J = 7.0 Hz, 2H, 
OCH2CH3), 3.84 (s, 3H, OCH3), 1.42 (t, J = 7.0 Hz, 3H, OCH2CH3). HRMS calcd for 
C16H18FNO2 ([M + H]): 275.1133; Found: 275.1322.
(3-ethoxyl-4-methoxyl phenyl)(4-chlorophenyl)methanamine 6s. yellow oil. 1H NMR (400 
MHz, CDCl3) δ 7.32 (d, J = 8.6 Hz, 2H, Ph-H), 7.29 – 7.25 (m, 2H, Ph-H), 6.88 (d, J = 1.8 Hz, 1H, 
Ph-H), 6.87 – 6.83 (m, 1H, Ph-H), 6.81 (dd, J = 8.0, 3.1 Hz, 1H, Ph-H), 5.14 (s, 1H, CHNH), 4.07 
(q, J = 7.0 Hz, 2H, OCH2CH3), 3.83 (s, 3H, OCH3), 1.44 (t, J = 7.0 Hz, 3H, OCH2CH3). HRMS 
calcd for C16H18ClNO2 ([M + H]): 291.0838; Found: 291.1026.
(3-ethoxyl-4-methoxyl phenyl)(4-bromophenyl)methanamine 6t. yellow oil. 1H NMR (400 
MHz, CDCl3) δ 7.44 (d, J = 7.7 Hz, 2H, Ph-H), 7.28 (d, J = 7.8 Hz, 2H, Ph-H), 6.91 (t, J = 14.9 
Hz, 2H, Ph-H), 6.83 (d, J = 7.9 Hz, 1H, Ph-H), 5.14 (s, 1H, CHNH), 4.08 (dd, J = 13.2, 6.4 Hz, 
2H, OCH2CH3), 3.86 (s, 3H, OCH3), 1.45 (t, J = 6.2 Hz, 3H, OCH2CH3). HRMS calcd for 
C16H18BrNO2 ([M + H]): 319.0329; Found: 319.0521.
(3-ethoxyl-4-methoxyl phenyl)(4-methylphenyl)methanamine 6u. yellow oil. 1H NMR (400 
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MHz, CDCl3) δ 7.28 – 7.21 (m, 2H, Ph-H), 7.11 (d, J = 7.8 Hz, 2H, Ph-H), 6.93 (s, 1H, Ph-H), 
6.88 (d, J = 8.3 Hz, 1H, Ph-H), 6.80 (d, J = 8.2 Hz, 1H, Ph-H), 5.13 (s, 1H, CHNH), 4.06 (q, J = 
7.0 Hz, 2H, OCH2CH3), 3.84 (s, 3H, OCH3), 2.32 (s, 3H, Ph-CH3), 1.42 (t, J = 7.0 Hz, 3H, 
OCH2CH3). HRMS calcd for C16H18ClNO2 ([M + Na]): 271.1531; Found: 271.1572.
(3-benzyloxyl-4-methoxyl phenyl)(4-methylphenyl)methanamine 6v. yellow oil, 1H NMR (400 
MHz, CDCl3) δ 7.40 (d, J = 7.1 Hz, 2H, Ph-H), 7.36 – 7.27 (m, 3H, Ph-H), 7.18 (d, J = 8.0 Hz, 2H, 
Ph-H), 7.09 (d, J = 7.9 Hz, 2H, Ph-H), 6.95 (d, J = 1.7 Hz, 1H, Ph-H), 6.91 (dd, J = 8.3, 1.7 Hz, 
1H, Ph-H), 6.82 (d, J = 8.2 Hz, 1H, Ph-H), 5.11 (s, 2H, Ph-CH2O), 5.08 (s, 1H, CHNH), 3.85 (s, 
3H, OCH3), 2.32 (s, 3H, Ph-CH3). HRMS calcd for C16H18FNO3 ([M + H]): 275.1137; Found: 
275.1322. HRMS calcd for C22H23NO2 ([M + H]): 333.1497; Found: 333.1729.
Isopropyl((2S)-1-(((3,4-dimethoxylphenyl)(phenyl)methyl)amino)-3-methyl-1-oxobutan-2-
yl)carbamate 9a. white solid, mp 171 - 172 oC. 1H NMR (400 MHz, CDCl3) δ 7.48 – 7.05 (m, 5H, 
Ph-H), 6.92 – 6.56 (m, 3H, Ph-H), 6.18 (d, J = 8.0 Hz, 1H, Ph-CHNH), 5.19 (d, J = 8.1 Hz, 1H, 
Ph-CH-Ph), 4.77 (d, J = 5.5 Hz, 1H, COCHNH), 4.02 (t, J = 7.5 Hz, 1H, (CH3)2CHO), 3.81 (dd, J 
= 22.0, 5.7 Hz, 6H, OCH3), 2.14 (d, J = 6.2 Hz, 1H, (CH3)2CHCH), 1.25 – 1.08 (m, 6H, 
(CH3)2CHO), 1.01 – 0.80 (m, 6H, (CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 170.67, 149.08, 
148.35, 128.61, 127.49, 127.42, 127.27, 119.46, 111.10, 110.87, 68.69, 56.59, 55.89, 55.82, 30.85, 
22.01, 19.40. HRMS calcd for C24H32N2O5 ([M + H]): 428.2382; Found: 428.2311.
Isopropyl((2S)-1-(((3,4-dimethoxylphenyl)(4-fluorophenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9b. white solid, mp 169 - 171 oC. 1H NMR (400 MHz, CDCl3) δ 7.32 – 
7.22 (m, 1H, Ph-H), 7.19 (t, J = 6.8 Hz, 1H, Ph-H), 7.16 – 7.07 (m, 2H, Ph-H), 6.93 (t, J = 8.6 Hz, 
1H, Ph-H), 6.67 (m, 1H, Ph-H), 6.11 (d, J = 8.4 Hz, 1H, Ph-H), 5.13 (s, 1H, Ph-CH-Ph), 4.74 (s, 
1H, COCHNH), 3.94 (d, J = 6.0 Hz, 1H, (CH3)2CHO), 3.75 (s, 6H, OCH3), 2.08 (s, 1H, 
(CH3)2CHCH), 1.30 – 1.03 (m, 6H, (CH3)2CHO), 1.01 – 0.72 (m, 6H, (CH3)2CHCH). 13C NMR 
(101 MHz, CDCl3) δ 171.03, 156.56, 149.07, 129.08, 128.88, 128.56, 127.45, 127.27, 119.41, 
115.49, 115.28, 111.02, 110.83, 68.72, 63.77, 60.45, 55.88, 55.80, 53.52, 30.90, 21.99, 19.37. 
HRMS calcd for C24H31FN2O5 ([M + Na]): 446.2105; Found: 446.2217.
Isopropyl((2S)-1-(((3,4-dimethoxylphenyl)(4-chlorophenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9c. white solid, mp 182 - 184 oC. 1H NMR (400 MHz, CDCl3) δ 7.45 – 
7.22 (m, 2H, Ar-H), 7.16 (d, J = 7.8 Hz, 2H, Ar-H), 6.79 (dd, J = 8.0, 3.5 Hz, 1H, Ar-H), 6.74 – 
6.65 (m, 2H, Ar-H), 6.61 (d, J = 7.4 Hz, 1H, CHNHCO), 6.14 (d, J = 7.8 Hz, 1H, Ar-CHNH), 
5.08 (s, 1H, Ar-CH-Ar), 4.91 – 4.76 (m, 1H, COCHNH), 3.97 (dd, J = 13.9, 7.0 Hz, 1H, 
(CH3)2CHO), 3.83 (d, J = 18.9 Hz, 6H, OCH3), 3.10 (d, J = 6.0 Hz, 1H, (CH3)2CHCH), 1.20 (dd, J 
= 12.6, 6.1 Hz, 6H, (CH3)2CHO), 0.94 (dd, J = 16.5, 6.2 Hz, 6H, (CH3)2CHCH). 13C NMR (101 
MHz, CDCl3) δ 170.84, 155.57, 149.13, 148.51, 139.81, 133.23, 128.79, 128.70, 119.73, 119.50, 
111.06, 110.81, 68.73, 60.45, 55.99, 55.89, 55.85, 45.94, 30.83, 22.00, 19.41. HRMS calcd for 
C24H31ClN2O5 ([M + H]): 462.1995; Found: 462.1922.
Isopropyl((2S)-1-(((3,4-dimethoxylphenyl)(4-bromophenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9d. white solid, mp 180 - 182 oC. 1H NMR (400 MHz, CDCl3) δ 7.45 – 
7.22 (m, 2H, Ph-H), 7.16 (d, J = 7.8 Hz, 2H, Ph-H), 6.79 (dd, J = 8.0, 3.5 Hz, 1H, Ph-H), 6.74 – 
6.65 (m, 2H, Ph-H), 6.61 (d, J = 7.4 Hz, 1H, CHNHCO), 6.14 (d, J = 7.8 Hz, 1H, Ph-CHNH), 
5.08 (s, 1H, Ph-CH-Ph), 4.91 – 4.76 (m, 1H, COCHNH), 3.97 (dd, J = 13.9, 7.0 Hz, 1H, 
(CH3)2CHO), 3.83 (d, J = 18.9 Hz, 6H, OCH3), 3.10 (d, J = 6.0 Hz, 1H, (CH3)2CHCH), 1.20 (dd, J 
= 12.6, 6.1 Hz, 6H, (CH3)2CHO), 0.94 (dd, J = 16.5, 6.2 Hz, 6H, (CH3)2CHCH). 13C NMR (101 
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MHz, CDCl3) δ 171.04, 156.32, 148.58, 148.29, 140.84, 133.38, 131.45, 129.18, 121.02, 119.69, 
112.41, 111.29, 68.45, 64.31, 63.69, 55.92, 53.37, 43.76, 31.08, 22.00, 19.39, 17.93, 14.71. 
HRMS calcd for C24H31BrN2O5 ([M + H]): 506.1483; Found: 506.1416.
Isopropyl((2S)-1-(((3,4-dimethoxylphenyl)(4-methylphenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9e. white solid, mp 184 - 185 oC. 1H NMR (400 MHz, CDCl3) δ 7.10 (t, 
J = 7.3 Hz, 4H, Ph-H), 6.76 (dt, J = 13.6, 6.4 Hz, 3H, Ph-H), 6.56 (d, J = 7.2 Hz, 1H, CHNHCO), 
6.14 (d, J = 7.4 Hz, 1H, Ph-CHNH), 5.12 (s, 1H, Ph-CH-Ph), 4.85 (d, J = 5.5 Hz, 1H, COCHNH), 
4.09 – 3.93 (m, 1H, (CH3)2CHO), 3.83 (d, J = 17.6 Hz, 6H, OCH3), 2.33 (s, 3H, Ph-CH3), 2.16 (s, 
1H, (CH3)2CHCH), 1.22 (t, J = 12.3 Hz,6H, (CH3)2CHO), 0.94 (dd, J = 18.8, 6.5 Hz, 6H, 
(CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 170.86, 156.50, 148.97, 148.22, 138.28, 137.14, 
134.13, 129.28, 128.53, 127.77, 127.23, 119.39, 110.99, 110.75, 68.69, 63.76, 60.42, 58.74, 56.39, 
55.82, 53.48, 43.83, 30.94, 22.02, 21.07, 19.41, 19.08, 18.00, 17.40. HRMS calcd for C25H34N2O5 
([M + Na]): 442.2362; Found: 442.2468.
Isopropyl((2S)-1-(((3,4-dimethoxylphenyl)((4-(tert-butyl)phenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9f. white solid, mp 145 - 146 oC. 1H NMR (400 MHz, CDCl3) δ 7.40 – 
7.21 (m, 2H, Ph-H), 7.12 (d, J = 7.9 Hz,2H, Ph-H), 6.76 (dd, J = 17.5, 8.8 Hz, 3H, Ph-H), 6.64 (s, 
1H, CHNHCO), 6.15 (d, J = 6.7 Hz, 1H, Ph-CHNH), 5.14 (s, 1H, Ph-CH-Ph), 4.84 (s, 1H, 
COCHNH), 4.00 (s, 1H, (CH3)2CHO), 3.83 (s, 6H, OCH3), 2.17 (s, 1H, (CH3)2CHCH), 1.30 (s,9H, 
Ph-C(CH3)3), 1.19 (d, J = 9.0 Hz, 6H, (CH3)2CHO), 1.07 – 0.80 (m, 6H, (CH3)2CHCH). 13C NMR 
(101 MHz, CDCl3) δ 169.68, 155.38, 149.28, 147.96, 147.17, 137.51, 133.13, 126.12, 124.44, 
118.35, 110.00, 67.54, 59.34, 55.18, 54.75, 33.44, 30.28, 20.97, 18.40. HRMS calcd for 
C28H40N2O5 ([M + H]): 484.3006; Found: 484.2937.
Isopropyl((2S)-1-(((3,4-dimethoxyl)(4-methoxylphenyl)methyl)amino)-3-methyl-1-oxobutan-
2-yl)carbamate 9g. white solid, mp 184 - 186 oC. 1H NMR (400 MHz, CDCl3) δ 7.10 (d, J = 8.4 
Hz, 2H, Ph-H), 6.87 (s, 1H, Ph-H), 6.82 (d, J = 8.6 Hz, 1H, Ph-H), 6.74 (m, 3H, Ph-H), 6.12 (d, J 
= 7.8 Hz, 1H, Ph-CHNH), 5.24 (d, J = 8.5 Hz, 1H, Ph-CH-Ph), 4.72 (s, 1H, COCHNH), 4.04 (d, J 
= 6.5 Hz, 1H, (CH3)2CHO), 3.83 (d, J = 7.4 Hz, 3H, OCH3), 3.77 (s, 6H, OCH3), 2.17 – 2.03 (m, 
1H, (CH3)2CHCH), 1.16 (dd, J = 11.5, 5.6 Hz, 6H, (CH3)2CHO), 0.99 – 0.83 (m, 6H, 
(CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 170.65, 156.41, 149.00, 148.22, 128.66, 128.49, 
119.27, 113.94, 111.02, 110.76, 110.64, 68.62, 60.45, 55.87, 55.79, 55.27, 30.96, 22.02, 19.39. 
HRMS calcd for C25H34N2O6 ([M + H]): 458.2482; Found: 458.2417.
isopropyl((2S)-1-(((4-ethoxyl-3-methoxylphenyl)(phenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9h. white solid, mp 142 - 144 oC. 1H NMR (400 MHz, CDCl3) δ 7.36 – 
7.24 (m, 3H, Ph-H), 7.21 (d, J = 7.1 Hz, 2H, Ph-H), 6.77 (dd, J = 11.6, 8.6 Hz, 2H, Ph-H), 6.69 (d, 
J = 5.8 Hz, 1H, Ph-H), 6.17 (d, J = 7.6 Hz, 1H, CHNHCO), 5.17 (d, J = 7.7 Hz, 1H, Ph-CHNH), 
4.85 (d, J = 6.3 Hz, 1H, Ph-CH-Ph), 4.14 – 4.03 (m, 2H, CH3CH2O), 4.02 – 3.92 (m, 1H, 
COCHNH), 3.79 (s, 3H, OCH3), 3.21 – 2.92 (m, 1H, (CH3)2CHO), 2.15 (m, 1H, (CH3)2CHCH), 
1.44 (t, J = 7.0 Hz, 3H, CH3CH2O), 1.20 (dd, J = 12.7, 6.6 Hz, 6H, (CH3)2CHO), 0.93 (dd, J = 
17.8, 6.3 Hz, 6H, (CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 169.85, 155.42, 147.54, 147.28, 
133.05, 127.48, 126.28, 118.75, 118.48, 111.36, 110.29, 67.49, 63.18, 59.28, 54.89, 44.67, 29.88, 
20.98, 18.36, 13.71. HRMS calcd for C25H34N2O5 ([M + H]): 442.2540; Found: 442.2468.
Isopropyl((2S)-1-(((4-ethoxyl-3-methoxylphenyl)(4-fluorophenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9i. white solid, mp 176 - 177 oC. 1H NMR (400 MHz, CDCl3) δ 7.17 
(dd, J = 8.2, 5.2 Hz, 2H, Ph-H), 6.99 (dd, J = 18.0, 9.0 Hz, 2H, Ph-H), 6.78 (dd, J = 8.2, 5.5 Hz, 
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1H, Ph-H), 6.71 (s, 1H, Ph-H), 6.68 – 6.61 (m, 1H, Ph-H), 6.15 (d, J = 7.8 Hz, 1H, Ph-CHNH), 
5.18 (d, J = 8.6 Hz, 1H, Ph-CH-Ph), 4.80 (s, 1H, COCHNH), 4.12 – 4.02 (m, 2H, CH3CH2O), 
3.99 (dd, J = 12.7, 7.3 Hz, 1H, (CH3)2CHO), 3.78 (d, J = 3.2 Hz, 3H, OCH3), 2.14 (s, 1H, 
(CH3)2CHCH), 1.44 (td, J = 6.9, 2.4 Hz, 3H, CH3CH2O), 1.19 (dd, J = 11.7, 5.7 Hz, 6H, 
(CH3)2CHO), 0.98 – 0.86 (m, 6H, (CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 170.96, 163.22, 
160.78, 156.51, 149.33, 147.75, 129.11, 128.95, 119.37, 115.46, 115.25, 112.40, 111.12, 68.68, 
64.28, 60.42, 55.84, 30.98, 21.98, 19.36, 18.16, 14.79. HRMS calcd for C25H33FN2O5 ([M + H]): 
460.2446; Found: 460.2374.
Isopropyl((2S)-1-(((4-ethoxyl-3-methoxylphenyl)(4-chlorophenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9j. white solid, mp 186 - 187 oC. 1H NMR (400 MHz, CDCl3) δ 7.17 
(dd, J = 8.2, 5.2 Hz, 2H, Ph-H), 6.99 (dd, J = 18.0, 9.0 Hz, 2H, Ph-H), 6.78 (dd, J = 8.2, 5.5 Hz, 
1H, Ph-H), 6.71 (s, 1H, Ph-H), 6.68 – 6.61 (m, 1H, Ph-H), 6.15 (d, J = 7.8 Hz, 1H, Ph-CHNH), 
5.18 (d, J = 8.6 Hz, 1H, Ph-CH-Ph), 4.80 (s, 1H, COCHNH), 4.12 – 4.02 (m, 2H, CH3CH2O), 
3.99 (dd, J = 12.7, 7.3 Hz, 1H, (CH3)2CHO), 3.78 (d, J = 3.2 Hz, 3H, OCH3), 2.14 (s, 1H, 
(CH3)2CHCH), 1.44 (td, J = 6.9, 2.4 Hz, 3H, CH3CH2O), 1.19 (dd, J = 11.7, 5.7 Hz, 6H, 
(CH3)2CHO), 0.98 – 0.86 (m, 6H, (CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 170.95, 148.36, 
140.33, 133.49, 132.96, 128.72, 128.56, 119.72, 112.30, 111.30, 68.55, 64.29, 63.69, 55.92, 53.39, 
43.74, 31.03, 21.99, 19.39, 18.01, 17.83, 14.72. HRMS calcd for C25H33ClN2O5 ([M + H]): 
476.2150; Found: 476.2078.
Isopropyl((2S)-1-(((4-ethoxyl-3-methoxylphenyl)(4-methylphenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9k. white solid, mp 174 - 176 oC. 1H NMR (400 MHz, CDCl3) δ 7.19 – 
7.01 (m, 4H, Ph-H), 6.76 (dd, J = 13.3, 6.0 Hz, 2H, Ph-H), 6.69 (d, J = 7.8 Hz, 1H, Ph-H), 6.13 (d, 
J = 7.6 Hz, 1H, CHNHCO), 5.19 (d, J = 5.6 Hz, 1H, Ph-CHNH), 4.78 (s, 1H, Ph-CH-Ph), 4.06 (dd, 
J = 12.6, 6.8 Hz, 2H, COCHNH), 4.02 – 3.97 (m, 1H, (CH3)2CHO), 3.78 (d, J = 4.7 Hz, 3H, 
OCH3), 2.31 (d, J = 4.9 Hz, 3H, Ph-CH3), 2.13 (s, 1H, (CH3)2CHCH), 1.43 (td, J = 6.9, 3.1 Hz, 3H, 
CH3CH2O), 1.18 (dd, J = 9.8, 6.0 Hz, 6H, (CH3)2CHO), 0.92 (dd, J = 17.3, 6.5 Hz, 6H, 
(CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 170.76, 156.43, 149.23, 147.54, 137.03, 129.23, 
127.44, 127.22, 119.69, 119.33, 112.40, 111.12, 68.55, 64.24, 60.37, 56.24, 55.83, 22.01, 21.08, 
19.38, 14.82. HRMS calcd for C26H36N2O5 ([M + H]): 456.2695; Found: 456.2624.
Isopropyl((2S)-1-(((3-methoxy-4-(prop-2-yn-1-yloxy)phenyl)(p-tolyl)methyl)amino)-3-
methyl-1-oxobutan-2-yl)carbamate 9l. white solid, mp 181 - 182 oC. 1H NMR (400 MHz, 
CDCl3) δ 7.15 – 7.04 (m, 4H, Ph-H), 6.95 (dd, J = 8.3, 3.2 Hz, 1H, Ph-H), 6.78 (s, 1H, Ph-H), 
6.72 (dd, J = 8.0, 2.7 Hz, 1H, Ph-H), 6.13 (d, J = 7.8 Hz, 1H, Ph-CH-Ph), 5.15 (d, J = 8.3 Hz, 1H, 
COCHNH), 4.90 – 4.79 (m, 1H, (CH3)2CHO), 4.72 (t, J = 2.2 Hz, 2H, CH2CCH), 3.79 (s, 3H, 
OCH3), 2.49 (t, J = 2.1 Hz, 1H, CH2CCH), 2.31 (s, 3H, Ar-CH3), 2.15 (m, 1H, (CH3)2CHCH), 
1.19 (dd, J = 11.8, 5.6 Hz, 6H, (CH3)2CHO), 0.97 – 0.86 (m, 6H, (CH3)2CHCH). 13C NMR (101 
MHz, CDCl3) δ 170.85, 156.41, 149.59, 145.95, 137.10, 135.68, 129.25, 127.32, 119.36, 114.04, 
111.28, 78.57, 75.87, 68.58, 63.74, 60.31, 55.84, 53.39, 22.01, 21.04, 19.39. HRMS calcd for 
C27H34N2O5 ([M + H]): 466.2535; Found: 466.2468.
Isopropyl((2S)-1-(((4-(benzyloxy)-3-methoxyphenyl)(4-fluorophenyl)methyl)amino)-3-
methyl-1-oxobutan-2-yl)carbamate 9m. white solid, mp 177 - 179 oC. 1H NMR (400 MHz, 
CDCl3) δ 7.44 (d, J = 7.1 Hz, 2H, Ph-H), 7.38 (t, J = 7.3 Hz, 2H, Ph-H), 7.35 – 7.24 (m, 2H, Ph-
H), 7.19 (dd, J = 12.1, 5.2 Hz,2H, Ph-H), 7.00 (dd, J = 18.8, 8.7 Hz, 2H, Ph-H), 6.80 (dd, J = 17.9, 
10.8 Hz, 2H, Ph-H), 6.63 (s, 1H, CHNHCO), 6.16 (d, J = 7.7 Hz, 1H, Ph-CHNH), 5.20 (d, J = 7.9 
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Hz,1H, Ph-CH-Ph), 5.14 (d, J = 5.1 Hz, 2H, OCH2-Ph), 4.80 (s, 1H, COCHNH), 4.02 (t, J = 7.4 
Hz, 1H, (CH3)2CHO), 3.83 (s, 3H, OCH3), 2.16 (s, 1H, (CH3)2CHCH), 1.20 (dd, J = 14.9, 5.7 
Hz,6H, (CH3)2CHO), 1.03 – 0.84 (m,6H, (CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 170.92, 
170.87, 160.70, 156.42, 149.66, 147.51, 137.00, 134.36, 134.24, 129.07, 128.55, 127.88, 127.26, 
119.59, 115.42, 115.21, 113.72, 111.42, 70.98, 63.73, 55.99, 53.45, 43.83, 30.97, 22.01, 19.40. 
HRMS calcd for C30H35FN2O5 ([M + Na]): 522.2415; Found: 522.2530.
Isopropyl((2S)-1-(((4-(benzyloxy)-3-methoxyphenyl)(4-chlorophenyl)methyl)amino)-3-
methyl-1-oxobutan-2-yl)carbamate 9n. white solid, mp 193 - 195 oC. 1H NMR (400 MHz, 
CDCl3) δ 7.41 (d, J = 7.5 Hz, 2H, Ph-H), 7.35 (t, J = 7.3 Hz, 2H, Ph-H), 7.32 – 7.22 (m, 3H, Ph-
H), 7.13 (dd, J = 8.1, 4.4 Hz, 2H, Ph-H), 6.85 – 6.75 (m, 2H, Ph-H), 6.73 (s, 1H, Ph-H), 6.59 (d, J 
= 8.2 Hz, 1H, CHNHCO), 6.12 (d, J = 7.3 Hz, 1H, Ph-CHNH), 5.20 (d, J = 8.4 Hz, 1H, Ph-CH-
Ph), 5.12 (d, J = 4.8 Hz, 2H, OCH2-Ph), 4.79 (s, 1H, COCHNH), 3.99 (dd, J = 13.3, 6.6 Hz, 1H, 
(CH3)2CHO), 3.80 (d, J = 3.3 Hz, 3H, OCH3), 2.13 (s, 1H, (CH3)2CHCH), 1.26 – 1.07 (m,6H, 
(CH3)2CHO), 0.99 – 0.80 (m, 6H, (CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 169.98, 155.48, 
148.67, 146.62, 138.65, 135.92, 133.00, 132.17, 127.81, 127.60, 127.53, 126.87, 126.19, 118.36, 
112.64, 110.35, 69.90, 67.70, 59.40, 54.90, 20.95, 18.34, 17.12. HRMS calcd for C30H35ClN2O5 
([M + H]): 538.2304; Found: 538.2234.
Isopropyl((2S)-1-(((4-(benzyloxy)-3-methoxyphenyl)(4-bromophenyl)methyl)amino)-3-
methyl-1-oxobutan-2-yl)carbamate 9o. white solid, mp 164 - 165 oC. 1H NMR (400 MHz, 
CDCl3) δ 7.41 (d, J = 7.5 Hz, 2H, Ph-H), 7.35 (t, J = 7.3 Hz, 2H,Ph-H), 7.32 – 7.22 (m, 3H, Ph-H), 
7.13 (dd, J = 8.1, 4.4 Hz, 2H, Ph-H), 6.85 – 6.75 (m, 2H, Ph-H), 6.73 (s, 1H, Ph-H), 6.59 (d, J = 
8.2 Hz, 1H, CHNHCO), 6.12 (d, J = 7.3 Hz, 1H, Ph-CHNH), 5.20 (d, J = 8.4 Hz, 1H, Ph-CH-Ph), 
5.12 (d, J = 4.8 Hz, 2H, OCH2-Ph), 4.79 (s, 1H, COCHNH), 3.99 (dd, J = 13.3, 6.6 Hz, 1H, 
(CH3)2CHO), 3.80 (d, J = 3.3 Hz, 3H, OCH3), 2.13 (s, 1H, (CH3)2CHCH), 1.26 – 1.07 (m,6H, 
(CH3)2CHO), 0.99 – 0.80 (m, 6H, (CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 171.06, 156.46, 
149.61, 147.44, 136.98, 134.61, 134.03, 131.56, 129.21, 129.10, 128.56, 127.89, 127.27, 113.68, 
111.41, 70.97, 63.71, 55.98, 53.37, 43.68, 31.05, 22.02, 19.41. HRMS calcd for C30H35BrN2O5 
([M + H]): 582.1796; Found: 582.1729.
Isopropyl((2S)-1-(((4-(benzyloxy)-3-methoxyphenyl)(p-tolyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9p. white solid, mp 168 - 170 oC. 1H NMR (400 MHz, CDCl3) δ 7.45 
(d, J = 7.3 Hz, 1H, Ph-H), 7.38 (t, J = 7.3 Hz, 2H, Ph-H), 7.35 – 7.27 (m, 1H, Ph-H), 7.12 (t, J = 
7.3 Hz,4H, Ph-H), 6.87 – 6.78 (m, 2H, Ph-H), 6.67 (d, J = 8.2 Hz, 2H, Ph-H), 6.16 (d, J = 7.7 Hz, 
1H, Ph-CH-Ph), 5.15 (d, J = 2.4 Hz,2H, OCH2-Ph), 4.86 (d, J = 6.0 Hz, 1H, COCHNH), 4.01 (d, J 
= 7.0 Hz, 1H, (CH3)2CHO), 3.84 (s, 3H, OCH3), 2.35 (d, J = 2.7 Hz, 3H, Ph-CH3), 2.20 (s, 1H, 
(CH3)2CHCH), 1.22 (d, J = 6.5 Hz, 6H, (CH3)2CHO), 0.96 (dd, J = 18.4, 6.5 Hz,6H, 
(CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 169.98, 155.48, 148.67, 146.62, 135.92, 127.81, 
127.64, 127.60, 127.53, 126.87, 126.19, 118.36, 112.64, 110.35, 69.92, 69.88, 67.70, 59.40, 54.90, 
29.85, 20.95, 18.34. HRMS calcd for C31H38N2O5 ([M + Na]): 518.2670; Found: 518.2781.
Isopropyl((2S)-1-(((3-ethoxy-4-methoxyphenyl)(phenyl)methyl)amino)-3-methyl-1-oxobutan-
2-yl)carbamate 9q. white solid, mp 178 - 180 oC. 1H NMR (400 MHz, CDCl3) δ 7.38 – 7.09 (m, 
5H, Ph-H), 6.84 – 6.64 (m, 3H, Ph-H), 6.16 (d, J = 8.0 Hz, 1H, Ph-CH-Ph), 5.20 (d, J = 43.2 Hz, 
1H, COCHNH), 4.89 – 4.73 (m, 1H, (CH3)2CHO), 3.99 (dd, J = 14.1, 7.0 Hz, 2H, CH3CH2O), 
3.83 (dd, J = 7.5, 4.2 Hz, 3H, OCH3), 2.28 – 1.99 (s, 1H, (CH3)2CHCH), 1.51 – 1.32 (m, 3H, 
CH3CH2O), 1.20 (dd, J = 11.7, 5.3 Hz, 6H, (CH3)2CHO), 0.93 (dd, J = 16.6, 9.3 Hz, 6H, 
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(CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 169.85, 155.42, 147.54, 147.28, 133.05, 127.48, 
126.28, 118.75, 118.48, 111.36, 110.29, 67.49, 63.18, 59.28, 54.89, 44.67, 29.88, 2 20.98, 18.36, 
13.71. HRMS calcd for C25H34N2O5 ([M + H]): 442.2541; Found: 442.2468.
Isopropyl((2S)-1-(((3-ethoxy-4-methoxyphenyl)(4-fluorophenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9r. white solid, mp 194 - 195 oC. 1H NMR (400 MHz, CDCl3) δ 7.32 – 
7.22 (d, J = 7.5 Hz ,2H, Ph-H), 7.16 (d, J = 8.2 Hz, 2H, Ph-H), 6.81 – 6.74 (m, 1H, Ph-H), 6.73 (s, 
1H, Ph-H), 6.67 (s, 1H, Ph-H), 6.12 (d, J = 7.9 Hz, 1H, CHNHCO), 5.20 (s, 1H, Ph-CHNH), 4.79 
(s, 1H, Ph-CH-Ph), 4.18 (s, 1H, COCHNH), 4.04 (dd, J = 6.9, 3.9 Hz, 2H, CH3CH2O), 3.98 (s, 1H, 
(CH3)2CHO), 3.78 (s, 3H, OCH3), 2.12 (m, 1H, (CH3)2CHCH), 1.42 (t, J = 6.8, 3H, CH3CH2O), 
1.18 (dd, J = 9.3, 6.1 Hz, 6H, (CH3)2CHO), 0.91 (dd, J = 13.0, 5.1 Hz, 6H, (CH3)2CHCH). 13C 
NMR (101 MHz, CDCl3) δ 170.91, 163.12, 160.65, 156.39, 148.32, 137.57, 133.78, 129.00, 
119.65, 115.15, 112.27, 111.27, 64.26, 63.70, 55.86, 53.39, 43.73, 31.05, 21.98, 19.36, 14.71. 
HRMS calcd for C25H33FN2O5 ([M + H]): 460.2446; Found: 460.2374.
Isopropyl((2S)-1-(((3-ethoxy-4-methoxyphenyl)(4-chlorophenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9s. white solid, mp 176 - 178 oC. 1H NMR (400 MHz, CDCl3) δ 7.32 – 
7.22 (d, J = 7.5 Hz ,2H, Ph-H), 7.16 (d, J = 8.2 Hz, 2H, Ph-H), 6.81 – 6.74 (m, 1H, Ph-H), 6.73 (s, 
1H, Ph-H), 6.67 (s, 1H, Ph-H), 6.12 (d, J = 7.9 Hz, 1H, CHNHCO), 5.20 (s, 1H, Ph-CHNH), 4.79 
(s, 1H, Ph-CH-Ph), 4.18 (s, 1H, COCHNH), 4.04 (dd, J = 6.9, 3.9 Hz, 2H, CH3CH2O), 3.98 (s, 1H, 
(CH3)2CHO), 3.78 (s, 3H, OCH3), 2.12 (m, 1H, (CH3)2CHCH), 1.42 (t, J = 6.8, 3H, CH3CH2O), 
1.18 (dd, J = 9.3, 6.1 Hz, 6H, (CH3)2CHO), 0.91 (dd, J = 13.0, 5.1 Hz, 6H, (CH3)2CHCH). 13C 
NMR (101 MHz, CDCl3) δ 171.03, 156.46, 149.31, 147.72, 140.31, 133.45, 133.07, 128.81, 
128.58, 119.75, 119.58, 112.37, 64.27, 63.71, 55.92, 53.41, 43.74, 31.04, 21.99, 19.39, 14.77. 
HRMS calcd for C25H33ClN2O5 ([M + H]): 476.2150; Found: 476.2078.
Isopropyl((2S)-1-(((3-ethoxy-4-methoxyphenyl)(4-bromophenyl)methyl)amino)-3-methyl-1-
oxobutan-2-yl)carbamate 9t. white solid, mp 190 - 192 oC. 1H NMR (400 MHz, CDCl3) δ 7.32 – 
7.22 (d, J = 7.5 Hz ,2H, Ph-H), 7.16 (d, J = 8.2 Hz, 2H, Ph-H), 6.81 – 6.74 (m, 1H, Ph-H), 6.73 (s, 
1H, Ph-H), 6.67 (s, 1H, Ph-H), 6.12 (d, J = 7.9 Hz, 1H, CHNHCO), 5.20 (s, 1H, Ph-CHNH), 4.79 
(s, 1H, Ph-CH-Ph), 4.18 (s, 1H, COCHNH), 4.04 (dd, J = 6.9, 3.9 Hz, 2H, CH3CH2O), 3.98 (s, 1H, 
(CH3)2CHO), 3.78 (s, 3H, OCH3), 2.12 (m, 1H, (CH3)2CHCH), 1.42 (t, J = 6.8, 3H, CH3CH2O), 
1.18 (dd, J = 9.3, 6.1 Hz, 6H, (CH3)2CHO), 0.91 (dd, J = 13.0, 5.1 Hz, 6H, (CH3)2CHCH). 13C 
NMR (101 MHz, CDCl3) δ 171.02, 156.42, 149.04, 140.84, 133.50 (s), 131.52, 129.08, 128.52, 
127.31, 121.17, 119.77, 111.00, 68.57, 63.71, 55.90, 53.41, 43.74, 31.06, 21.99, 19.38, 17.91. 
HRMS calcd for C25H33BrN2O5 ([M + H]): 520.1636; Found: 520.1573.
Isopropyl((2S)-1-(((3-ethoxy-4-methoxyphenyl)(p-tolyl)methyl)amino)-3-methyl-1-oxobutan-
2-yl)carbamate 9u. white solid, mp 174 - 175 oC. 1H NMR (400 MHz, CDCl3) δ 7.11 (d, J = 8.6 
Hz, 2H, Ph-H), 6.81 (d, J = 5.2 Hz, 2H, Ph-H), 6.75 – 6.60 (m, 3H, Ph-H), 6.09 (d, J = 6.3 Hz, 1H, 
Ph-CHNH), 5.17 (s, 1H, Ph-CH-Ph), 4.81 (s, 1H, COCHNH), 3.98 (s, 3H, OCH3), 3.80 (t, J = 7.8 
Hz, 2H, CH3CH2O), 3.41 (d, J = 10.9 Hz, 1H, (CH3)2CHO), 2.80 (s, 3H, Ph-CH3), 2.09 (d, J = 
32.9 Hz, 1H, (CH3)2CHCH), 1.50 – 1.30 (m, 3H, (CH3)2CHO), 1.18 (d, J = 2.9 Hz, 3H, 
(CH3)2CHO), 1.00 – 0.71 (m, 6H, (CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 170.80, 158.69, 
156.32, 148.19, 134.27, 133.84, 128.54, 119.51, 119.39, 113.80, 112.27, 111.22, 63.67, 55.91, 
55.22, 53.31, 43.68, 22.00, 19.37, 17.89, 14.73. HRMS calcd for C26H36N2O5 ([M + K]): 456.2463; 
Found: 456.2624.
Isopropyl((2S)-1-(((3-(benzyloxy)-4-methoxyphenyl)(p-tolyl)methyl)amino)-3-methyl-1-
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oxobutan-2-yl)carbamate 9v. white solid, mp 151 - 153 oC. 1H NMR (400 MHz, CDCl3) δ 7.47 – 
7.28 (m, 5H, Ph-H), 7.08 (d, J = 5.9 Hz, 2H, Ph-H), 7.05 – 6.99 (d, J = 8.2 Hz, 2H, Ph-H), 6.85 – 
6.68 (m, 3H, Ph-H), 6.06 (d, J = 6.9 Hz, 1H, CHNHCO), 5.15 (s, 1H, Ph-CHNH), 4.85 (s, 1H, Ph-
CH-Ph), 4.16 (s, 1H, COCHNH), 4.02 – 3.93 (s, 2H, Ph-CH2O), 3.84 (s, 3H, OCH3), 3.39 (s, 1H, 
(CH3)2CHO), 2.26 (s, 3H, Ph-CH3), 2.12 (m, 1H, (CH3)2CHCH), 1.31 – 1.03 (m, 6H, (CH3)2CHO), 
0.96 – 0.83 (m, 6H, (CH3)2CHCH). 13C NMR (101 MHz, CDCl3) δ 170.94, 156.40, 148.82, 
147.94, 138.60, 136.92, 134.23, 129.18, 128.45, 127.80, 127.58, 127.16, 120.27, 120.04, 113.66, 
111.63, 70.88, 63.71, 55.96, 53.26, 43.59, 31.11, 22.01, 19.38. HRMS calcd for C31H38N2O5 ([M 
+ H]): 518.2850; Found: 518.2780.
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