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1. EXPERIMENTAL SECTION 

General Experimental Information 

Unless otherwise specified, all reactions were carried out under air atmosphere in oven-

dried round-bottom flasks and the heating reactions were performed in oil bath. All 

commercially available reagents were purchased from commercial sources and were 

used without further purification. All reactions were monitored by thin layer 

chromatography over silica gel-coated TLC plates. Thin-layer chromatography (TLC) 

was performed on60 F254 silica gel, pre-coated on aluminum plates, and revealed with 

either a UV lamp(λmax = 254 nm), a specific color reagent (iodine vapors). Silica gel 

230-400 mesh was used for column chromatography. 1H and13C NMR spectra were 

recorded on Bruker AV400 MHz spectrometer. Chemical shifts δ are given in ppm 

relative to the residual signals of tetramethylsilane in CDCl3 for 1H and 13CNMR. 

Coupling constants are given in hertz. The HRMS spectra were recorded as ESI-HRMS 

on Q-TOF masss pectrometer. 
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Spectral data and HRMS of 6a‐6o 
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1H NMR spectrum of 6a (400MHz, CDCl3) 
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13C NMR spectrum of 6a (100MHz,MHz, CDCl3) 
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DEPT-135 spectrum of 6a (100MHz,MHz,CDCl3) 
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2D-COSY spectrum of 6a (400MHz,MHz,CDCl3) 



14 
 

 
 

 

NH 
 
 
 

(‐OCH2CH3) 
A 

D 

 
C(CH3) 

 
(‐OCH2CH3) 

 
 

B 
C 

 
 
 
 
 
 
 
 
 
 
 



15 
 

 
 

2D-HSQC spectrum of 6a (400 MHz, MHz,CDCl3) 
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2D-NOESY spectrum of 6a (400MHz, CDCl3) 
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m/z: [M + H]+Calcd for 
C25H31N2O4423.2278; 
Found423.2279. 
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HRMS of compound 6a 
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1H NMR spectrum of 6b (400MHz, CDCl3) 
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13C NMR spectrum of 6b (100 MHz, MHz, CDCl3) 
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m/z:[M+H]+CalcdforC27H33N2O4449.2435;Fou
nd449.2436. 
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HRMS of compound 6b 
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1H NMR spectrum of 6c (400MHz, CDCl3) 
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13C NMR spectrum of 6c (100 MHz, MHz, CDCl3) 
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m/z:[M+H]+Calcd for C24H29N2O3: 393.2173; Found: 393.2172. 
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HRMS of compound 6c 
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1H NMR spectrum of 6d (400MHz,CDCl3) 
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13C NMR spectrum of 6d (100 MHz, MHz, CDCl3) 
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m/z:[M+H]+ Calcd for C25H29N2O3: 405.2173; 
Found: 405.2171. 
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HRMS of compound 6d 
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1H NMR spectrum of 6e (400MHz,CDCl3) 
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13C NMR spectrum of 6e (100MHz, CDCl3) 
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m/z:[M+H]+Calcd for C23H26FN2O3: 397.1922; 
Found: 397.1922. 
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HRMS of compound 6e 
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1H NMR spectrum of 6f (400MHz, CDCl3) 
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13C NMR spectrum of 6f (100MHz,MHz, CDCl3) 
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m/z:[M+H]+Calcd for C23H25F2N2O3: 415.1828; 
Found: 415.1828. 
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HRMS of compound 6f 
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1H NMR spectrum of 6g (400MHz, CDCl3) 
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13C NMR spectrum of 6g (100MHz,MHz, CDCl3) 
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HRMS of compound 6g 
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1H NMR spectrum of 6h (400MHz,CDCl3) 
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13C NMR spectrum of 6h (100 MHz, CDCl3) 
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HRMS of compound 6h 
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1H NMR spectrum of 6i (400MHz, CDCl3) 



67 
 

 



68 
 

 
 

13C NMR spectrum of 6i (100 MHz, CDCl3) 
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HRMS of compound 6i 
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1H NMR spectrum of 6j (400MHz, CDCl3) 
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13C NMR spectrum of 6j (100MHz, CDCl3) 
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m/z:[M+H]+CalcdforC19H27N2O4347.1965;Fou
nd347.1967. 
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HRMS of compound 6j 
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1H NMR spectrum of 6k (400MHz, CDCl3) 
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13C NMR spectrum of 6k (100MHz, CDCl3) 
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m/z:[M+H]+Calcd for C17H25N2O4: 321.1801; 
Found: 321.1807. 

 
 
 
 
 
 
 
 
 
 
 
 
 



82 
 

 
 
 

HRMS of compound 6k 
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1H NMR spectrum of 6l (400MHz, CDCl3) 
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13C NMR spectrum of 6l (100 MHz, CDCl3) 
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m/z: [M +H]+Calcd for: C21H33N2O4377.2435; 
Found: 377.2436. 
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HRMS of compound 6l 
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1H NMR spectrum of 6m (400MHz, CDCl3) 
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13C NMR spectrum of 6m (100MHz, CDCl3) 
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DEPT-135 spectrum of 6m (100MHz, CDCl3) 
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2D-COSY spectrum of 6m (400 MHz, CDCl3) 
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2D-HSQC spectrum of 6m (400MHz, CDCl3) 
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1H NMR spectrum of 6n (400MHz, CDCl3) 
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13C NMR spectrum of 6n (100 MHz, CDCl3) 
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m/z:[M+H]+Calcd for C21H31N2O3: 359.2329; 
Found: 359.2329. 
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HRMS of compound 6n 
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1H NMR spectrum of 6o (400MHz, CDCl3) 
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13C NMR spectrum of 6o (100 MHz, CDCl3) 
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m/z:[M +2H]2+Calcd for C23H28N2O3: 380.2049; 
Found: 380.2051. 
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Spectral data of 5a‐5o 
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1H NMR spectrum of 5a (400 MHz, CDCl3) 
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13C NMR spectrum of 5a (100MHz,MHz,CDCl3) 
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m/z:[M+Na]+Calcd for C25H3N2NaO4: 445.2098; 
Found: 445.2099. 
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1H NMR spectrum of 5b (400MHz, CDCl3) 
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13C NMR spectrum of 5b (100MHz, CDCl3) 
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1H NMR spectrum of 5c (400 MHz, CDCl3) 
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13C NMR spectrum of 5c (100 MHz, CDCl3) 



127 
 

 



128 
 

 
 

1H NMR spectrum of 5d (400MHz, CDCl3) 
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13C NMR spectrum of 5d (100MHz, CDCl3) 
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1H NMR spectrum of 5e (400 MHz, CDCl3) 
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13C NMR spectrum of 5e (100MHz, CDCl3) 
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1H NMR spectrum of 5f (400 MHz, CDCl3) 
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13C NMR spectrum of 5f (100MHz, CDCl3) 
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1H NMR spectrum of 5g (400 MHz, CDCl3) 
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13C NMR spectrum of 5g (100MHz, CDCl3) 
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1H NMR spectrum of 5h (400MHz, CDCl3) 
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13C NMR spectrum of 5h (100MHz, CDCl3) 



147 
 

 

 



148 
 

 
 

1H NMR spectrum of 5i (400 MHz, CDCl3) 
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13C NMR spectrum of 5i (100MHz, CDCl3) 
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1H NMR spectrum of 5j (400 MHz, CDCl3) 
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13C NMR spectrum of 5j (100MHz, CDCl3) 
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1H NMR spectrum of 5k (400MHz, CDCl3) 
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13C NMR spectrum of 5k (100MHz, CDCl3) 
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1H NMR spectrum of 5l (400 MHz, CDCl3) 
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13C NMR spectrum of 5l (100MHz, CDCl3) 



164 
 

 
 



165 
 

 

 
1H NMR spectrum of 5m (400MHz, CDCl3) 
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13C NMR spectrum of 5m (100MHz, CDCl3) 
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1H NMR spectrum of 5n (400MHz, CDCl3) 
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13C NMR spectrum of 5n (100MHz, CDCl3) 
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1H NMR spectrum of 5o (400MHz, CDCl3) 
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13C NMR spectrum of 5o (100 MHz, CDCl3) 


