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  1. General information. 

Reactions were set-up on fume hoods and carried out under nitrogen atmosphere in Schlenk tubes 

unless otherwise noted. Compounds were purified by column chromatography  using silica gel 

(230-400 mesh). All the reagents and solvents were used as received from commercial sources, 

unless otherwise specified. 1H NMR, 19F NMR and 13C NMR data were recorded on Bruker 

400MHz AVANCE series or Bruker300 MHz DPX Spectrometer with CDCl3 or DMSO-d6 as the 

solvent. 1H chemical shifts were referenced to CDCl3 at 7.26 ppm. 13C chemical shifts were 

referenced to CDCl3&DMSO-d6 at 77 ppm &39ppm respectively and obtained with 1H 

decoupling. Multiplicities are abbreviated as follows: singlet (s), doublet (d), triplet (t), quartet (q), 

doublet-doublet (dd), quintet (quint), sextet (sextet), septet (septet), multiplet (m), and broad (br). 

IR spectra were obtained on a Thermo Scientific ATR Nicolet 7200 FT-IR spectrometer. MS was 

measured on Agilent 7890A/5975C Series GC/MSD mass spectrometer or Agilent 1100 Series 

LC/MSD mass spectrometer. 

 

2.General procedure for the preparation of  Phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-
sulfonate. 

To a solution of Phenol(5g, 0.053mmol) in Acetonitrile (100 mL) potassiumcarbonate(11.01g    

0.0796mmol) was added followed by the drop wise addition of perfluorobutane sulfonyl 

fluoride(16.0g,0.053mmol) The reaction mixture was stirred at room temperature for 5hrs. 

Distilled out solvent, add water (200mL), Extracted with Ethyl acetate twice (2×150 mL), 

combined organic layers were washed with brine solution (200mL), the organic layer was dried 

over Na2SO4 and concentrated. The crude compound was purified by column chromatography 
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packed with 60-120 silica gel, eluted with 15-20% ethyl acetate in petroleum ether to obtain the 

pure compound (18.97g, 95%) as a color less oil. 

2.1. General procedure for the coupling of amine with different Aryl/Hetero aryl Nonaflates. 

       To a degassed solution of Aryl Nonaflates (250mg,1.0equiv) and we N,O-Dimehtyl hydroxyl 

amine hydrochloride(1.0 equiv) in 1,4-dioxane(10vol),DBU(3.0equiv), Pd(OAc)2(0.02equiv), 

Molybdenum hexacarbonyl(0.35equiv) and Xantphos (0.04equiv) were added. The reaction 

mixture was heated at 1200C under microwave condition for about 20 min. The reaction mixture 

was cooled to RT, passed through celite bed, washed with ethyl acetate (10mL), bi-phased with 

saturated NH4Cl solution (10mL), washed with water (10mL), brine solution (10mL), the organic 

layer was dried over Na2SO4 and concentrated. The crude was purified by column chromatography 

packed with 230-400 silica gel, eluted with 25-45% ethyl acetate in petroleum ether which yielded 

pure compound (65-93%).  

2.2.General procedure for the preparation of 4-methoxy phenyl methane sulfonate/4-Methyl 

benzene sulfonate/Trifluoromethane sulfonate. 

To a solution of 4-Methoxy phenol(1.0eq) in anhydrous methylene dichloride (10 vol) Triethyl 

amine(1.5eq) was added followed by drop wise addition of  methane sulfonyl chloride(1.0eq) at 

00C.The reaction mixture was stirred at room temperature for 5hrs. Add water (20vol),  separate  

organic and aqueous layer, extract aqueous layer with MDC(10vol),combined organic layers were 

washed with brine solution (5vol), the organic layer was dried over Na2SO4 and concentrated. The 

crude compound was purified by column chromatography packed with 60-120 silica gel, eluted 

with 15-20% ethyl acetate in petroleum ether to obtain the pure compound (90%) as a white solid. 

 

 

 

 

 

 

 

2.3.Characterization data of compounds. 1a-v. 
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  4-methoxy phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1a). Yielded product as a 
white solid,(93%). 

   1H NMR: (CD3OD, 400MHz): δ=3.85(s, 3H) 7.05(d, J=8.6Hz,2H) 
7.29(d, J=8.6Hz, 2H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.61 to -80.29 (m), -109.43 to -
109.36 (m), -121.48 to -120.92 (m), -125.83 to -125.60 (m). 

GC-MS: 406. 

 

 

Phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate, (1b). Yielded product as a colorless 
liquid,(95%). 

1H NMR: (DMSO-d6, 400MHz): δ=7.45-7.52(m, 3H) 7.55-7.59(m, 2H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.36 to -80.31 (m), -109.43 to -
109.36 (m), -120.90 to -120.92 (m), -125.70 to -125.62 (m). 

GC-MS: 376. 

 

 

 

4-nitro phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1c). Yielded product as a white 
solid, (89%). 

 
1H NMR: (DMSO-d6, 400MHz): δ=7.85(d, J=8.6Hz, 2H) 8.42(d, 
J=8.6Hz, 2H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.44 to -80.06 (m), -108.81 to -
108.74 (m), -120.75 to -120.72 (m), -125.48 to -125.40 (m). 

GC-MS: 420.9 

 

 
 

p-tolyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1d).Yielded product as a white 
solid,(91%). 
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   1H NMR: (CD3OD, 400MHz): δ=3.33(s, 3H) 7.24(d, J=8.0Hz, 2H) 
7.34(d, J=8.0Hz, 2H). 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.84 to -80.68 (m), -109.66 to -
109.58 (m), -121.58 to -121.12 (m), -125.98 to -125.90 (m). 

GC-MS: 389.9 

 

 

Pyridine-3-yl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1e)Yielded product as a colorless 
liquid,(90%). 

1H NMR: (CD3OD, 400MHz): δ7.62-7.65(m, 1H) 7.93-7.95(m, 1H) 
8.67(d, J=2.8Hz, 2H)  

F19 NMR: (DMSO-d6, 376.2MHz): δ= -80.41 to -80.36 (m), -109.07 to -
109.00 (m), -120.96 to -120.89 (m), -125.71 to -125.63(m). 

GC-MS: 376.9 

 

Naphthalen-3-yl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1f).Yielded product as a white 
solid,(94%). 
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 1H NMR: (CD3OD, 400MHz): δ 7.45(t, J=6.8Hz, 1H) 7.61(t, 
J=4.0Hz, 2H) 7.89-8.04(m, 4H)  
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.62 to -80.30 (m), -109.35 to -109.28 (m), -121.47 to -
120.85 (m), -125.83 to -125.58(m). 

GC-MS: 426. 
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2,4-Difluorophenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1g).Yielded product as a 
white solid,(87%). 

O
S

O

O
F

F

F

F
F

F CF3

F

F
1H NMR: (DMSO-d6, 400MHz): δ 7.31(d, J=6.8Hz, 1H) 7.72-7.83(m, 

2H). 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.79 to -80.58 (m), -107.58 to -107.51 (m), 109.82 to-
109.73(m), 121.58 to -120.97(m), -123.83 to -123.77(m), -125.96 to-125.85(m). 

GC-MS: 411.9 

Pyridin-2-yl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1h) Yielded product as a white 
solid,(89%). 

N
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1H NMR: (DMSO-d6, 400MHz): δ=7.57(d, J=8.0Hz, 1H) 7.63(s, 1H) 
8.16(t, J=8.0Hz, 1H) 8.48(s, 1H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.63 to -80.33 (m), -109.47 to -109.40 (m), -121.50 to -
120.96 (m), -125.84 to -125.60(m). 

GC-MS: 377. 
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3-(Trifluoromethyl) phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1i). Yielded 
product as a white solid,(93%). 
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1H NMR: (DMSO-d6, 400MHz): δ=7.29(m, 1H) 7.80-7.84(m, 2H) 7.91(d, 

J=7.2Hz, 1H) 7.96(s, 1H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -61.61 to -61.50 (m), -80.64 to -80.38 (m), -109.14 to -
109.07 (m), -121.52 to -120.89 (m), -125.84 to -125.62(m). 

GC-MS: 444. 

 

4-Chloro phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1j). Yielded product as a white 
solid,(91%). 
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1H NMR: (DMSO-d6, 400MHz): δ=7.55(d, J=8.8Hz, 2H) 7.64(d, 

J=8.8Hz, 2H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.91 to -80.77 (m), -109.43 to -109.36 (m), -121.59 to -
121.17 (m), -126.02 to -125.95(m). 

GC-MS: 409.9. 
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4-Bromo phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1k).Yielded product as a white 
solid,(89%). 
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1H NMR: (DMSO-d6, 400MHz): δ=7.48(d, J=8.8Hz, 2H) 7.77(d, 

J=8.8Hz, 2H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.70 to -80.40 (m), -109.24 to -109.16 (m), -121.52 to -
120.94 (m), -125.88 to -125.66(m). 

GC-MS: 455.6 

 

4-Iodo phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1l).Yielded product as a white  

Solid,(90%). 
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1H NMR: (DMSO-d6, 400MHz): δ=7.33(d, J=8.4Hz, 2H) 7.93(d, J=8.8Hz, 2H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.47 to -80.21 (m), -109.05, -121.31 to -120.80 (m), -
125.66 to -125.51(m). 

GC-MS: 501.88 
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2-Bromonaphthalen-6-yl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1m). Yielded product 
as a white solid, (93%). 

S
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1H NMR: (DMSO-d6, 400MHz): δ=7.66(d, J=8.4Hz, 1H) 

7.78(d, J=8.8Hz, 1H) 8.06(d, J=8.8Hz, 1H) 8.12(d, J=9.2Hz,1H) 8.19(s,1H) 8.36(s,1H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.68 to -80.33 (m), -109.34 to -109.22 (m), -121.40 to -
120.86 (m), -125.82 to -125.60(m). 

GC-MS: 503.91. 

2-Bromo-4,5-difluorophenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate(1n). Yielded 
product as a white solid,(87%). 
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F
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1H NMR: (DMSO-d6, 400MHz): δ=7.93-7.97(m, 1H) 8.21-8.26(m, 1H) 
19F NMR: (DMSO-d6, 376.2MHz): δ=-80.89 to -80.74 (m), -109.55 to -109.48 (m), -121.59 to -
120.95 (m), -126.01 to -125.88(m), -133.39 to -133.29(m), -134.03 to -133.92 (m). 

GC-MS: 491.87.  
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4-(Piperidine-1-carbonyl)phenyl1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1o). Yielded 
product as a white solid,(93%). 
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1H NMR: (CD3OD, 400MHz): δ=1.56-1.72(m, 6H) 3.30-3.35(m, 2H) 
3.71(s, 2H) 7.48(d, J=8.8Hz, 2H) 7.59(d, J=2.0Hz, 2H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.73 to -80.44 (m), -109.36 to -109.29 (m), -121.56 to -
120.92 (m), -125.92 to -125.65(m). 

GC-MS: 487.05. 

4-Cyano phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1p). Yielded product as a white 
solid,(89%). 
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CN 1H NMR: (DMSO-d6, 400MHz): δ=7.79(d, J=8.4Hz, 2H) 8.11(d, J=8.4Hz, 
2H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.66 to -80.37 (m), -109.04, -121.50 to -120.94(m), -
125.88 to -125.66(m). 

GC-MS: 400.9. 
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2-(Methoxycarbonyl)phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1q). Yielded 
product as a white solid,(91%). 
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1H NMR: (DMSO-d6, 400MHz): δ=3.87(s, 3H) 7.56(d, J=5.6Hz, 1H) 7.66(t, J=7.2Hz, 1H) 
7.83(d, J=6.8Hz,1H) 8.08(d, J=6.4Hz,1H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.62,-109.74 , -121.50 to -120.98 (m), -125.83. 

GC-MS: 434. 

4-(Methoxycarbonyl)phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1r). Yielded 
product as a white solid,(93%). 
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1H NMR: (DMSO-d6, 400MHz): δ= 3.87(s, 3H) 7.65(d, J=8.4Hz, 2H) 8.12(d, J=8.4Hz, 2H) 
19F NMR: (DMSO-d6, 376.2MHz): δ= -80.73 to -80.42 (m), -109.26 to -109.19 (m), -121.55 to -
120.98 (m), -125.90 to -125.72 (m). 

GC-MS: 434. 

2-Nitro phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1s). Yielded product as a pale 
yellow solid,(91%). 
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1H NMR: (DMSO-d6, 400MHz): δ= 7.81(d, J=8.0Hz, 2H) 7.99(t, J=7.2Hz, 1H) 8.35(d, J=8.0Hz, 
1H) 
19F NMR: (DMSO-d6, 376.2MHz): δ=-80.65 to -80.30 (m), -109.20 to -109.12 (m), -121.52 to -
120.77 (m), -125.85 to -125.61 (m). 

GC-MS: 420.9 

 

2,4-Dichloro-6-methylphenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1t). Yielded 
product as a white solid,(93%). 
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Cl 1H NMR: (DMSO-d6, 400MHz): δ= 2.37(s, 3H) 7.62(s, 1H) 7.81(s,1H) 
19F NMR: (DMSO-d6, 376.2MHz): δ=-80.62 to -80.31 (m), -108.66 to -108.59 (m), -121.50 to -
120.57 (m), -125.84 to -125.55 (m). 

GC-MS: 457.9 

 

1,2,3,4-tetrahydronaphthalen-5-yl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1u). 
Yielded product as a white solid,(91%). 
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1H NMR: (DMSO-d6, 400MHz): δ= 1.74(s, 4H) 2.62(s, 2H) 2.79(s, 2H) 

7.16(d, J=5.6Hz, 1H) 7.23(s, 1H) 7.28(t, J=4.4Hz, 1H) 
19F NMR: (DMSO-d6, 376.2MHz): δ=-80.83 to -80.52 (m), -110.43 to -110.36 (m), -121.69 to -
121.10 (m), -126.04 to -125.82 (m). 

GC-MS: 430. 
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4-tert-butyl phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1v). Yielded product as a 
white solid,(90%). 
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1H NMR: (CD3OD, 400MHz): δ=1.34(s, 9H) 7.26(d, J=8.8Hz, 2H) 7.56(d, 
J=8.8Hz, 2H) 
19F NMR: (DMSO-d6, 376.2MHz): δ=-80.67 to -80.31 (m), -109.49 to -109.42 (m), -121.49 to -
120.94 (m), -125.82 to -125.62 (m). 

GC-MS: 432. 

 

 

2.4. Characterization data of compounds 2 a-ze. 

   N, 4-Dimethoxy-N-methylbenzamide.(2a),Yielded product as a pale yellow oil, (87%). 

Reaction was performed for 250mg scale, Yield= 104mg.(87%) 

Same reaction carried out for 5g scale, Yield=2.05g. (85%) 
1H NMR: (CDCl3, 400MHz) δ=3.36(s, 3H) 3.57(s, 3H) 3.85(s, 3H) 6.91(d, 
J=8.8Hz, 2H) 7.73(d, J=8.4Hz, 2H). 
13C NMR: 34.01, 55.41, 60.99, 113.34, 126.06, 130.65, 161.63, 169.50 ppm 

LCMS: 196.01(M+H). 

Anal calcd for C10H13NO3: C, 61.53; H, 6.71; N, 7.18%, 

Found: C, 61.50; H, 6.73; N, 7.20%, 

 

N-Methoxy-N-methylbenzamide.(2b), Yielded product as a pale yellow oil,(91%). 

Reaction was performed for 250mg scale, Yield= 99mg. 

 

 

O N O

O
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 1H NMR: (400MHz, CDCl3): δ= 3.36(s, 3H) 3.55(s, 3H) 7.38-7.47(m, 3H) 
7.67(d, J=7.2Hz, 2H) 
13C NMR: (400MHz, CDCl3): δ= 33.87, 61.10, 128.09, 128.20, 130.64, 134.18, 
170.04ppm 

LCMS: 166.0 (M + H). 

IR (KBr): 2924.15, 2853.68, 2726.75, 1658, 1602.34, 1577.91, 1462.18, 1407.95, 1377, 
1302.67, 1212.33, 1156.97, 1111.11, 1063.77, 1029.18, 981.85, 887.97, 786.15, 721.78, 703.05, 
629.55, 556.63, 475.67 cm-1. 

Anal. calcd for C9H11NO2: C, 65.44; H, 6.71; N, 8.48%, 

Found: C, 65.54; H, 6.76; N, 8.45%. 

 

N-methoxy-N-methyl-4-nitrobenzamide. (2c), Yielded product as a light yellow colored solid. 
(92%). 

Reaction was performed for 250mg scale, Yield= 114mg. 

 
1H NMR: (CDCl3, 400MHz) δ=3.40(s, 3H) 3.54(s, 3H) 7.85(d, J=8.8Hz, 2H) 
8.27 (d, J=8.8Hz, 2H) 
13C NMR: 32.29, 61.50, 123.35, 129.35, 140.15, 148.93, 167.81ppm 

LCMS: 211.1 (M + H). 

Anal calcd for C9H10N2O4: C, 51.43; H, 4.80; N, 13.33%, 

Found: C, 51.40; H, 4.84; N, 13.31%. 

IR (KBr): 3115.14, 2992.44, 2925.55, 2859.21, 1944.18, 1637.69, 1601.04, 1526.51, 1459.23, 
1424.54, 1354.56, 1338.17, 1313.81, 1211.80, 1103.23, 1009.98, 976.68, 890.53, 863.63, 851.84, 
772.32, 731.27, 710.05, 550.84, 521.43, 443.16 cm-1. 

5-Cyano-2-fluoro-N-methoxy-N-methylbenzamide.(2d) Yielded product as a colorless 
oil.(90%).  

Reaction was performed for 250mg scale, Yield= 111mg. 

 

 

O N O

NO2

O N O
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F

NC

O N
O

1H NMR: (CDCl3, 400MHz) δ=3.36(s, 3H) 3.53(s, 3H) 7.24(t, J=8.8Hz, 1H)  

7.75(t, J=8.4Hz, 2H). 
13C NMR: (CDCl3, 400MHz) δ 32.31, 61.52, 108.80, 117.27, 117.46, 125.43, 133.48, 135.55, 
159.71, 162.29ppm 

LCMS: 208.06 (M+H) 

Anal calcd for C10H9FN2O2: C, 57.69; H, 4.36; N, 13.46% 

Found: C, 57.72; H, 4.33; N, 13.48% 

 

N-methoxy-N-4-dimethylbenzamide. (2e), Yielded product as a colorless oil. (90%). 

Reaction was performed for 250mg scale, Yield= 103mg. 

O N O

1H NMR: (CDCl3, 400MHz) δ=2.39(s, 3H) 3.35(s, 3H) 3.56(s, 3H) 7.21(d, 
J=8.0Hz, 2H) 7.60(d, J=8.0Hz, 2H) 
13C NMR: 21.54, 33.96, 61.03, 128.40, 129.10, 131.15, 140.99, 170.06ppm 

LCMS: 180.0 (M + H) 

IR(Liquid Paraffin): 930.21, 2854.16, 2727.62, 1651.69, 1614.11, 1570.13, 1462.43, 1411.31, 
1376.95, 1219.35, 1207.42, 1181.39, 1112.09, 1064.07, 1022.47, 999.93, 980.40, 888.66, 829.11, 
794.13, 741.37, 722.44, 674.12, 636.63, 585.63, 556.90, 470.02 cm-1. 

Anal calcd for C10H13NO2: C, 67.02; H, 7.31; N, 7.82%, 

Found: C, 67.05; H, 7.29; N, 7.85%. 

 

2, 4-difluoro-N-methoxy-N-methylbenzamide.(2f),Yielded product as a colorless oil.(79%).  

Reaction was performed for 250mg scale, Yield= 95mg. 
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O N O

F

F

1H NMR: (CDCl3, 400MHz) δ=3.34(s, 3H) 3.56(s, 3H) 6.84-6.95(m, 2H) 7.42-
7.47(m, 1H) 
13C NMR: 32.77, 61.38, 104.30, 111.73, 119.68, 130.47, 158.11, 160.75, 162.70, 165.21ppm 

LCMS: 201.06 (M+H) 

Anal calcd for C9H9F2NO2: C, 53.73; H, 4.51; N, 6.96% 

Found: C, 53.75; H, 4.49, N, 6.99% 

 

N-methoxy-N-methylnicotinamide.(2g), Yielded product as a colorless oil.(83%). 

 Reaction was performed for 250mg scale, Yield= 90mg. 

N

N

O
O

1H NMR: (CDCl3, 400MHz) δ=3.39(s, 3H) 3.55(s, 3H) 7.37-7.40 (m, 1H) 
8.05(d, J=7.6Hz, 1H) 8.69(s, 1H) 8.95 (s, 1H). 
13C NMR: 33.27, 61.40, 123.24, 130.08, 136.56, 149.09, 151.13, 167.31ppm 

LCMS: 166.07(M+H) 

Anal calcd for C8H10N2O2: C, 57.82; H, 6.07; N, 16.86% 

Found: C, 57.85, H, 6.10, N, 16.83%  

 

N-methoxy-N, 2-dimethylbenzamide,(2h). Yielded product as a colorless oil.(87%)  

Reaction was performed for 250mg scale, Yield= 99mg. 

O N O
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H1 NMR: (CDCl3, 400MHz) δ2.49(s, 3H) 3.30(s, 3H) 3.49(s, 3H) 7.18-7.30(m, 4H) 

C13NMR: 19.15, 32.79, 61.11, 125.47, 126.24, 129.26, 130.20, 134.86, 135.29, 168.20. 

LCMS: 179.09 (M+H) 

Anal calcd for C10H13NO2: C, 67.02, H, 7.31, N, 7.82% 

Found: C, 67.05, H, 7.29, N, 7.85% 

 

5-fluoro-2-(trifluoromethyl)-N-methoxy-N-methylbenzamide.(2i), Yielded product as a 
colorless oil.(89%)  

Reaction was performed for 250mg scale, Yield= 120mg. 

O N O
CF3

F

H1 NMR: (CDCl3, 400MHz) δ3.36(s, 3H) 3.46(s, 3H) 7.13-7.15(m, 1H) 7.21-
7.25(m, 1H) 7.69-7.72(m, 1H) 

C13NMR: 32.68, 61.20, 114.75, 115.53, 118.30, 122.06, 129.26, 136.66, 165.14, 167.93. 

LCMS: 252.0 (M+H) 

Anal calcd for C10H9F4NO2: C, 47.82; H, 3.61; N, 5.58% 

Found: C, 47.79; H, 3.63; N, 5.60% 

2-chloro-N-methoxy-N-methylpyridine-4-carboxamide.(2j), Yielded product as a colorless 
oil.(71%). 

   Reaction was performed for 250mg scale, Yield= 85mg. 

N

O N O

Cl

 

H1 NMR: (DMSO-d6, 400MHz) δ3.27(s, 3H) 3.50(s, 3H) 7.54(d, J=4.8Hz, 1H) 7.64 (s, 1H)  

8.51(d, J=5.2Hz, 1H). 

C13NMR: 32.56, 61.30, 121.02, 122.10, 145.81, 150.39, 150.44, 165.68ppm 
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LCMS: 200.04 (M+H) 

Anal calcd for C8H9ClN2O2: C, 47.89; H, 4.52; N; 13.96% 

Found: C, 47.86; H, 4.55; N, 13.93%  

 

2-fluoro-N-methoxy-N, 3-dimethylbenzamide,(2k). Yielded product as a white solid, (89%). 

 Reaction was performed for 250mg scale, Yield= 107mg. 

O N O
F

 
1H NMR: (CDCl3, 400MHz) δ2.31(s, 3H) 3.35(s, 3H) 3.55(s, 3H) 7.06-7.09 (m, 1H) 7.22- 

7.28 (m, 2H). 
13C NMR: 14.63, 32.77, 61.33, 123.19, 123.37, 123.79, 126.26, 132.98, 155.97, 158.44ppm 

LCMS: 197.09 (M+H) 

Anal calcd for C10H12FNO2: C, 60.90; H, 6.13; N, 7.10% 

Found: C, 60.92; H, 6.10; N, 7.08%. 

 

N-methoxy-N-methyl-2-naphthamide.(2l),Yielded product as a colorless oil.(93%)  

Reaction was performed for 250mg scale, Yield= 117mg. 

O

N
O

 
1H NMR: (CDCl3, 400MHz) δ3.43(s, 3H) 3.58(s, 3H) 7.52-7.59 (m, 2H) 7.77(d, J=8.4Hz,1H)  

7.87-7.93(m, 3H) 8.24(s, 1H) 
13C NMR: 33.98, 61.23, 125.16, 126.58, 127.50, 127.73, 127.80, 128.78, 128.94, 131.51, 132.60  

134.33, 170.02ppm 

LCMS: 216.0 (M+H) 



19 
 

Anal calcd for C13H13NO2: C, 72.54; H, 6.09; N, 6.51% 

Found: C, 72.52; H, 6.11; N, 6.53% 

 

N-methoxy-N-methylpyrazine-2-carboxamide,(2m). Yielded product as a colorless oil,(65%). 
Reaction was performed for 250mg scale, Yield= 71mg. 

N

N
O

N
O

 
1H NMR: (CDCl3, 400MHz) δ3.34(s, 3H) 3.73(s, 3H) 8.59(d, J=1.6Hz, 1H) 8.65(d, J=1.6Hz,1H) 

 8.89(s, 1H) 
13C NMR: 29.74, 61.87, 143.24, 144.48, 145.72, 148.73, 166.98ppm 

LCMS: 167.07 (M+H) 

Anal calcd for C7H9N3O2: C, 50.29; H, 5.43; N, 25.14% 

Found: C, 50.32; H, 5.45; N, 25.11% 

 

3, 4-dichloro-N-methoxy-N-methylbenzamide,(2n).Yielded product as a white solid,(89%). 
Reaction was performed for 250mg scale, Yield= 116mg. 

NO
O

Cl
Cl

1H NMR: (DMSO-d6, 400MHz) δ3.26(s, 3H) 3.44(s, 3H) 7.58(d d, J1=1.6Hz, 
J2=8.0Hz, 1H) 7.72(d, J=8.4Hz, 1H) 7.82(d, J=1.6Hz, 1H) 
13C NMR: 32.99, 60.95, 127.96, 129.58, 130.45, 130.92, 133.12, 134.74, 166.38ppm 

LCMS: 234 (M+H) 

Anal calcd for C9H9Cl2NO2: C, 46.18; H, 3.88; N, 5.98% 

Found: C, 46.15; H, 3.86; N, 5.99% 
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N-methoxy-N, 2-dimethyl-3-nitrobenzamide, (2o).Yielded product as a light yellow colored 
solid,(87%).  

Reaction was performed for 250mg scale, Yield= 111mg. 

NO
O

NO2

1H NMR: (CDCl3, 400MHz) δ=2.48(s, 3H) 3.40(d, J=6.0Hz, 6H) 7.39(t, J=7.6Hz, 
1H) 7.50(d, J=7.2Hz, 1H) 7.90(d, J=8.0Hz, 1H) 
13C NMR: 16.40, 32.35, 61.45, 125.01, 126.56, 130.22, 130.52, 138.79, 150.21, 169.23ppm 

LCMS: 224.08 (M+H) 

Anal calcd for C10H12N2O4: C, 53.57; H, 5.39; N, 12.49% 

Found: C, 53.55; H, 5.42; N, 12.51% 

4-chloro-N-methoxy-N-methyl-3-nitrobenzamide,(2p). Yielded product as a light yellow 
colored  solid,(88%). 

 Reaction was performed for 250mg scale, Yield= 117mg. 

NO
O

NO2
Cl

1H NMR: (CDCl3, 400MHz) δ=3.39(s, 3H) 3.57(s, 3H) 7.61(d, J=8.4Hz, 1H) 
7.91(d d, J1=1.2Hz, J2=8.0Hz, 1H) 8.28(s, 1H) 
13C NMR: 33.30, 61.58, 126.05, 129.40, 131.74, 133.23, 133.57, 147.52, 165.95ppm 

LCMS: 244.03 (M+H) 

Anal calcd for C9H9ClN2O4: C, 44.19; H, 3.71; N, 11.45% 

Found: C, 44.21; H, 3.69; N, 11.47% 
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4-Phenyl-N-methoxy-N-methylbenzamide, (2q).Yielded product as a white colored 
solid,(91%). 

Reaction was performed for 250mg scale, Yield= 120mg. 

NO
O

1H NMR: (DMSO-d6, 400MHz) δ=3.36(s, 6H) 7.35(t, J=7.2Hz, 1H) 7.45(t, 
J=7.6Hz, 2H) 7.58(d, J=8.0Hz, 2H) 7.67(d, J=7.6Hz, 2H) 7.98(d, J=8.0Hz, 2H) 
13C NMR: (DMSO-d6, 400MHz): 33.74, 60.75, 125.50, 126.78, 128.84, 129.76, 138.63, 140.11, 
140.57, 170.42ppm. 

LCMS: 241.11 (M+H) 

Anal calcd for C15H15NO2: C, 74.67; H, 6.27; N, 5.81% 

Found: C, 75.65; H, 6.25; N, 5.83%. 

 

2-fluoro-N, 6-dimethoxy-N-methylbenzamide,(2r). Yielded product as a white solid,(79%). 
Reaction was performed for 250mg scale, Yield= 99mg. 

 

1H NMR: (CDCl3, 400MHz): δ=3.38(s, 3H) 3.50(s, 3H) 3.84(s, 3H) 6.72(t, J=8.0Hz, 2H) 7.29(q,  

J=7.6Hz, 1H) 
13C NMR: (CDCl3, 400MHz): 32.16, 56.29, 61.54, 106.80, 107.89, 108.10, 130.75, 157.24, 

 160.41, 164. 62ppm. 

LCMS: 214.0 (M+H) 

Anal calcd for C10H12FNO3; C, 56.33; H, 5.67; N, 6.57% 

Found: C, 56.30; H, 5.65; N, 6.59% 

4-Bromo-N-methoxy-N, 3-dimethylbenzamide,(2s). Yielded product as a white solid, (26%). 

O F

O N
O
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Reaction was performed for 250mg scale, Yield= 35mg. 

NO
O

Br
1H NMR: (CDCl3, 400MHz) δ=2.51(s, 3H) 3.35(s, 3H) 3.55(s, 3H) 7.37(d, 

J=8.0Hz, 1H) 7.56(d, J=7.6Hz, 2H) 
13C NMR: 22.99, 33.72, 61.21, 127.11, 127.63, 130.71, 132.07, 133.20, 137.96, 169.10ppm 

LCMS: 257.01(M+H) 

Anal calcd for C10H12BrNO2: C, 46.53; H, 4.69; N, 5.43% 

Found: C, 46.55; H, 4.72; N, 5.40%. 

 

4-Cyano-N-methoxy-N-methylbenzamide,(2t). Yielded product as a white solid, (90%). 

Reaction was performed for 250mg scale, Yield= 106mg. 

O N
O

CN
1H NMR: (DMSO-d6, 400MHz) δ=3.40(s, 3H) 3.54(s, 3H) 7.84(d, J=8.8Hz, 2H) 

8.28 (d, J=8.8Hz, 2H) 
13C NMR: 33.6, 61.9, 115.8, 116, 128.2, 131.3, 138.3, 168.1ppm 

LCMS: 190.07 (M + H). 

Anal calcd for C10H10N2O2: C, 63.15; H, 5.30; N, 14.73%, 

Found: C, 63.18; H, 5.27; N, 14.70%. 

 

N-Methoxy-N-methyl-2-nitrobenzamide,(2u). Yielded product as a white solid, (79%). 

 Reaction was performed for 250mg scale, Yield= 98mg. 
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O N
O
NO2

1H NMR: (DMSO-d6, 400MHz): δ= 3.38(s, 3H) 3.55(s, 3H) 7.78(d, J=8.0Hz, 
2H) 8.02(t, J=7.2Hz, 1H) 8.33(d, J=8.0Hz, 1H).  
13C NMR: 33.4, 61.5, 121.3, 128.5, 128.8, 133.5, 134.5, 147.6, 168.6ppm. 

LCMS: 211.06 (M+H) 

Anal calcd for C9H10N2O4: C, 51.43; H, 4.80; N, 13.33%, 

Found: C, 51.40; H, 4.82; N, 13.30%,  

 

Methyl 4-(N-methoxy-N-methylcarbamoyl)benzoate,(2v). Yielded product as a colorless oil, 
(83%).  

Reaction was performed for 250mg scale, Yield= 106mg. 

O N
O

COOMe
1H NMR: (DMSO-d6, 400MHz): δ= 3.35(s, 3H) 3.56(s, 3H) 3.84(s, 3H) 7.68(d, 

J=8.4Hz, 2H) 8.32(d, J=8.4Hz, 2H)  

13C NMR: 33.7, 51.8, 62.3, 127.6, 130.5, 133.7, 138.7, 166.7, 168.4ppm 

 LCMS: 223.08 (M + H). 

Anal calcd for C11H13NO4: C, 59.19; H, 5.87; N, 6.27%,  

Found: C, 59.16; H, 5.89; N, 6.26%,  

5,6,7,8-tetrahydro-N-methoxy-N-methylnaphthalene-1-carboxamide,(2w).Yielded product 
as a white solid, (88%). 

 Reaction was performed for 250mg scale, Yield= 111mg. 
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O N
O

1H NMR: (DMSO-d6, 400MHz): δ= 1.78(s, 4H) 2.60(s, 2H) 2.72(s, 2H) 

3.39(s, 3H) 3.56(s, 3H) 7.18(d, J=5.6Hz, 1H) 7.25(s, 1H) 7.32(t, J=4.4Hz, 1H)  

13C NMR: 22.4, 22.8, 24.4, 31.4, 33.9, 62, 124.5, 125.7, 131.8, 134.8, 135.7, 137.8, 169.1ppm 

LCMS: 219.13 (M + H). 

Anal calcd for C13H17NO2: C, 71.21; H, 7.81; N, 6.39%,  

Found: C, 71.20; H, 7.79; N, 6.36%,  

 

6-Bromo-N-methoxy-N-methylnaphthalene-2-carboxamide,(2x). Yielded product as a white 
solid, (27%).  

Reaction was performed for 250mg scale, Yield= 39mg. 

N

O
O

Br 1H NMR: (CDCl3, 400MHz) δ3.44(s, 3H) 3.59(s, 3H) 7.52-7.59 (m, 
2H) 7.80(d, J=8.8Hz, 1H) 7.94(d, J=8.0Hz, 2H) 8.24(s, 1H) 
13C NMR: 33.98, 61.53, 125.16, 126.58, 127.50, 127.63, 127.80, 128.78, 128.94, 131.51, 
132.50, 133.33, 169.02ppm 

GC-MS: 293.01 (M+H). 

Anal calcd for C13H12BrNO2: C, 53.08; H, 4.11; N, 4.76% 

Found: C, 53.05; H, 4.10; N, 4.73% 

N2, N6-Dimethoxy-N2, N6-dimethylnaphthalene-2,6-dicarboxamide,(2xc). Yielded product as 
a white solid, (25%).  

Reaction was performed for 250mg scale, Yield= 37mg. 
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N

O
O

N

O
O

1H NMR: (DMSO-d6, 400MHz) δ3.45(s, 6H) 3.59(s, 6H) 6.86 
(d, J=8.0Hz, 1H) 7.23-7.28(m, 2H) 7.81(d, J=8.8Hz, 1H) 7.94(d, J=8.0Hz, 1H) 8.25(s,1H) 
13C NMR: 32.56, 61.21, 124.16, 128.58, 129.50, 134.51, 136.50, 168.2ppm 

LCMS: 302.13 (M+H) 

Anal calcd for C16H18N2O4: C, 63.56; H, 6.00; N, 9.27% 

Found: C, 63.59; H, 6.02; N, 9.24%. 

 

4-tert-butyl-N-methoxy-N-methylbenzamide, (2y). Yielded product as a white solid, (85%).  

Reaction was performed for 250mg scale, Yield= 108mg. 

O N
O

1H NMR: (DMSO-d6, 400MHz): δ=1.29(s, J=9H) 3.34(s, 3H) 3.55(s,3H)7.40(t, 
J=5.2Hz, 2H) 7.57(t, J=3.2Hz, 2H).  

13C NMR: 31.3, 33.6, 40.7, 61.9, 125.7, 127.6, 132.5, 152.4, 168.2ppm 

LCMS: 221.14 (M+H) 

Anal calcd for C13H19NO2: C, 70.56; H, 8.65; N, 6.33% 

Found: C, 70.54; H, 8.68; N, 6.30% . 

 

2, 4-Dichloro-N-methoxy-N, 6-dimethylbenzamide,(2z).Yielded product as a white 
solid.(77%).  

Reaction was performed for 250mg scale, Yield= 103mg. 
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O N
O
Cl

Cl
1H NMR: (DMSO-d6, 400MHz): δ= 2.37(s, 3H) 3.37(s, 3H) 3.54(s, 3H) 7.60(s, 

1H) 7.87(s, 1H).  

13C NMR: 16.4, 33.7, 61.5, 127.5, 127.8, 132.8, 133.9, 139, 139.8, 168.7ppm 

LCMS: 247.02 (M+H) 

Anal calcd for C10H11Cl2NO2: C, 48.41; H, 4.47; N, 5.65% 

Found: C, 48.44; H, 4.44; N, 5.67%. 

 

N-Methoxy-N-Methyl-4-(piperidine-1-carbonyl)benzamide,(2za). Yielded product as a white 
solid, (84%).  

Reaction was performed for 250mg scale, Yield= 118mg. 

N

O

N

O
O

1H NMR: (CD3OD, 400MHz): δ=1.56-1.72(m, 6H) 3.30-3.35(m, 
2H) 3.37(s, 3H) 3.54(s, 3H) 3.71(s, 2H) 7.46(d, J=8.8Hz, 2H) 7.79(d, J=2.0Hz, 2H) 
13C NMR: 25.4, 25.6, 33.5, 45.7, 61.9, 127.3, 127.5, 135.2, 138.6, 168.2, 172.8ppm 

LCMS: 276.15 (M+H) 

Anal calcd for C15H20N2O3: C, 65.20; H, 7.30; N, 10.14% 

Found: C, 65.22; H, 7.33; N, 10.11%  

 

N-Methoxy-N-methylpicolinamide,(2zb).Yielded product as a colorless oil, (67%). 

Reaction was performed for 250mg scale, Yield= 73mg. 

 



27 
 

N
N

O
O

1H NMR: (CDCl3, 400MHz): δ=3.38(s, 3H) 3.62(s, 3H) 7.32-7.35(m, 1H) 
7.74-7.78(m, 2H) 8.59(d, J=4.4Hz, 1H).  

13C NMR: 33.27, 61.41, 123.24, 130.08, 136.67, 148.53, 153.11, 167.31ppm 

LCMS: 166.07(M+H) 

Anal calcd for C8H10N2O2: C, 57.82; H, 6.07; N, 16.86% 

Found: C, 57.84, H, 6.06, N, 16.85% . 

 

2-Bromo-4, 5-difluoro-N-methoxy-N-methylbenzamide,(2zc) Yielded product as a white 
solid,(28%).  

Reaction was performed for 250mg scale, Yield= 39mg. 

O N
O
Br

F
F

1H NMR: (DMSO-d6, 400MHz): δ=3.40(s,3H) 3.56(s,3H)7.91-7.96(m, 1H) 
819-8.24(m, 1H).  

13C NMR: 33.6, 61.9, 116.7, 117.5, 121.4, 134.5, 149.8, 156.7, 168.6ppm 

LCMS: 278.97 (M+H) 

Anal calcd for C9H8BrF2NO2: C, 38.60; H, 2.88; N, 5.0% 

Found: C, 38.63; H, 2.85; N, 5.03%.  

 

4, 5-Difluoro-N1, N2-dimethoxy-N1, N2-dimethylbenzene-1,2-diamide.(2zcc) Yielded product 
as a white solid,(26%).  
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N

O
O

O

N
OF

F

1H NMR: (DMSO-d6, 400MHz): δ=3.37(s, 6H) 3.52(s, 6H)7.90-7.95(m, 
1H) 817-8.22(m, 1H).  

13C NMR: 33.5, 61.5, 114.7, 126.5, 153.6, 168.2ppm 

LCMS: 288.09 (M+H). 

Anal calcd for C12H14F2N2O4: C, 50.0; H, 4.90; N, 9.72% 

Found: C, 50.03; H, 4.87; N, 9.70%. 

 

3-(Trifluoromethyl)-N-methoxy-N-methylbenzamide,(2zd).Yielded product as a white solid, 
(86%).  

Reaction was performed for 250mg scale, Yield= 112mg. 

CF3

O N
O

1H NMR: (CDCl3, 400MHz): δ=3.40(s, 3H) 3.56(s, 3H) 7.56(d, J=6.4Hz, 1H) 
7.73(d, J=6.0Hz, 1H) 7.90(d, J=6.4Hz, 1H) 7.99(s, 1H) 

13C NMR: 33.40, 61.21, 122.42, 125.13, 127.24, 128.60, 130.70, 131.60, 134.74, 168.31ppm 

LCMS: 233.07 (M+H) 

Anal calcd for C10H10F3NO2: C, 51.51; H, 4.32; N, 6.01% 

Found: C, 51.49; H, 4.29; N, 6.04%. 

 

Methyl 2-(N-methoxy-N-methylcarbamoyl)benzoate,(2ze). Yielded product as a colorless 
oil,(80%).  

Reaction was performed for 250mg scale, Yield= 102mg. 
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O N
O
COOMe

1H NMR: (CDCl3, 400MHz): δ=3.37(s, 3H)3.52(s,3H)3.85(s, 3H) 7.52(d, 
J=5.6Hz,1H) 7.56(t, J=7.2Hz, 1H) 7.73(d, J=6.8Hz,1H) 8.18(d, J=6.4Hz,1H) 
13C NMR: 33.7, 51.8, 61.5, 127.6, 130.5, 131.7, 132.7, 133.3, 166.7, 168.4ppm 

 GC-MS: 223.08  

Anal calcd for C11H13NO4: C, 59.19; H, 5.87; N, 6.27%,  

Found: C, 59.16; H, 5.89; N, 6.26%,  

 

 

2.5.   Characterization data of compounds 3 a-c 

4-Iodo-N-methoxy-N-methylbenzamide,(3a). Yielded product as a white solid.(28%) 

 Reaction was performed for 250mg scale, Yield= 40mg. 

O N
O

I 1H NMR: (CDCl3, 400MHz) δ=3.35(s, 3H) 3.56(s, 3H) 7.65(d, J=8.8Hz, 2H) 
7.70 (d, J=8.8Hz, 2H) 

 LCMS: 290.98 (M + H). 
13C NMR: 33.50, 61.25, 122.08, 130.04, 131.16, 132.04, 168.56ppm 

LCMS: 290.98 (M+H). 

Anal calcd for C9H10INO2: C, 37.14; H, 3.46; N, 4.81%,  

Found: C, 37.11; H, 3.48; N, 4.80%,  

 

4-Bromo-N-methoxy-N-methylbenzamide, (3b). Yielded product as a white solid.(26%) 

Reaction was performed for 250mg scale, Yield= 35mg. 
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O N
O

Br
1H NMR: (CDCl3, 400MHz) δ=3.37(s, 3H) 3.54(s, 3H) 7.55(d, J=8.8Hz, 2H)  

7.60 (d, J=8.8Hz, 2H) LCMS: 223.08 (M + H). 
13C NMR: 33.52, 61.15, 125.18, 130.04, 131.26, 132.74, 168.76ppm 

LCMS: 242.99 (M+H). 

Anal calcd for C9H10BrNO2: C, 44.29; H, 4.13; N, 5.74%,  

Found: C, 44.32; H, 4.10; N, 5.72%,  

4-Chloro-N-methoxy-N-methylbenzamide,(3c). Yielded product as a colorless oil.(90%)  

Reaction was performed for 250mg scale, Yield= 108mg. 

    

O N O

Cl
1H NMR: (CDCl3, 400MHz) δ=3.36(s, 3H) 3.53(s, 3H) 7.40(d, J=12.4Hz, 2H) 

7.66(d, J=8.4Hz, 2H) 
 13C NMR: 33.62, 61.21, 128.36, 129.95, 132.34, 136.84, 168.76ppm 

LCMS: 199.04 (M+H). 

Anal calcd for C9H10ClNO2: C, 54.15; H, 5.05; N, 7.02%, 

Found: C, 54.12; H, 5.07; N, 7.05%,  

2.6.  Characterization data of compound 4. 

N1, N4-dimethoxy-N1, N4-dimethylterephthalamide,(4). Yielded product as a light brown 
colored solid. 
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ON
O

O N
O

1H NMR: (CDCl3, 400MHz) δ=3.36(s, 6H) 3.63(s, 6H) 7.69(s, J=4H)  
13C NMR: 33.60, 61.19, 127.84, 136.05, 169.16ppm.  

LC-MS: 252.11 (M+H). 

Anal calcd for C12H16N2O4: C, 57.13; H, 6.39; N, 11.10%, 

Found: C, 57.10; H, 6.36; N, 11.12%, 

 

2.7. Characterization data of compounds 5 a-f. 

N-Benzyl-4-methoxybenzamide, (5a). Yielded product as a white solid, (91%),  

Reaction was performed for 250mg scale, Yield= 135mg. MP (124-1260C). 

O

O
H
N

1H NMR: (DMSO-d6, 400MHz) δ=3.35(s, 3H) 4.47(d, J=6.0Hz, 2H) 7.01(d, 
J=8.8Hz, 2H) 7.23-7.32(m, 5H) 7.89(d, J=8.8Hz, 2H) 8.90(t, J=5.6Hz, 1H) 
13C NMR: 42.48, 55.28, 113.46, 126.53, 126.60, 127.12, 128.19, 129.02, 139.87, 161.54, 165.63 
ppm. 

LCMS: 242.0 (M + H). 

IR(KBr) :3265.48, 3057.56, 2956.01, 2932.33, 2837.17, 1631.65, 1607.65, 1560.55, 1509.02, 
1459.83, 1449.83, 1441.35, 1420.03, 1408.02, 1362.78, 1329.25, 1254.17, 1179.12, 1154.68, 
1119.31, 1055.43, 1030.01, 1010.15, 990.09, 842.68, 723.49, 696.56, 686.80, 592.46,  

493.74cm-1. 

Anal calcd for C15H15NO2: C, 74.67; H, 6.27; N, 5.81% 

Found: C, 74.65; H, 6.30; N, 5.79% 
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N-(4-fluorophenyl)-4-methoxybenzamide,(5b). Yielded product as a white solid, (92%), 
(MP=110-1140C).  

Reaction was performed for 250mg scale, Yield= 138mg. 

O

O
H
N

F

1H NMR: (DMSO-d6, 400MHz) δ=3.83(s, 3H) 7.06(d, J=8.8Hz, 2H) 7.17(t, 
J=8.8Hz, 2H) 7.77(q, J=5.2Hz, 2H) 7.95 (d, J=8.8Hz, 2H) 10.13 (s, 1H) 
13C NMR: 55.41, 113.60, 115.19, 122.15, 126.79, 129.55, 135.70, 156.96, 161.92, 164.81ppm 

LCMS: 246.0 (M +H). 

IR (KBr) :3335.01, 3081.01, 3020.85, 2969.76, 2935.07, 2840.92, 1650.89, 1608.90, 1578.47, 
1512.26, 1458.67, 1438.81, 1405.34, 1332.86, 1311.25, 1257.29, 1214.52, 1181.44, 1159.02, 
1106.46, 1095.11, 1025.30, 902.45, 844.77, 829.41, 763.14, 659.83, 636.32, 627.86, 611.62, 
545.83, 514.24, 505.80 cm-1. 

Anal calcd for C14H12FNO2: C, 68.56; H, 4.93; N, 5.71% 

Found; C, 68.54; H, 4.95; N, 5.68% 

4-Methoxy-N-(4-methoxyphenyl)benzamide,(5c). Yielded product as a white solid,(90%). 
Reaction was performed for 250mg scale, Yield= 141mg. 

 

1H NMR: (DMSO-d6, 400MHz) δ3.74(s, 3H) 3.83(s, 3H) 6.92(d, J=8.8Hz, 2H) 7.05(d, J=8.8Hz,  

2H) 7.67(d, J=9.2Hz, 2H) 7.96 (d, J=8.8Hz, 2H) 9.98(s, 1H) 
13C NMR: 55.12, 55.36, 113.52, 11365, 121.94, 127.06, 129.42, 132.38, 155.37, 161.72, 
164.47ppm. 

LCMS: 257.11 (M+H). 

Anal calcd for C15H15NO3: C, 70.02; H, 5.88; N, 5.44% 

Found: C, 70.05; H, 5.90; N, 5.41%. 

O

O
H
N

O
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(4-Methoxyphenyl)(morpholino)methanone,(5d).Yielded product as a colorless liquid,(91%). 
Reaction was performed for 250mg scale, Yield= 123mg. 

O

O N
O

 
1H NMR: (CDCl3, 400MHz) δ3.60-3.65(m, 8H) 3.78(s, 3H) 6.87(d, J=8.8Hz, 2H)  

7.35(d, J=8.8Hz, 2H) 
13C NMR: 47.12, 55.29, 66.82, 113.73, 127.19, 129.14, 160.86, 170.35ppm 

LCMS: 221.11 (M+H) 

Anal calcd for C12H15NO3: C, 65.14; H, 6.83; N, 6.33% 

Found: C, 65.11; H, 6.85; N, 6.30% 

 (4-Methoxyphenyl)(piperidine-1-yl)methanone,(5e). Yielded  product as a colorless 
liquid,(89%).  

Reaction was performed for 250mg scale, Yield= 119mg. 

O

O N

 
1H NMR: (CDCl3, 400MHz) δ1.67 (d, J=4.0Hz, 6H) 3.64(s, 4H) 3.82 (s, 3H) 6.90(d, J=8.0Hz,  

2H) 7.37 (d, J=8.4Hz, 2H) 
13CNMR: 24.69, 26.17, 45.3, 55.39, 113.71, 128.41, 128.97, 160.66, 170.43ppm 

LCMS: 219.13(M+H). 

Anal calcd for C13H17NO2: C, 71.21; H, 7.81; N, 6.39% 

Found; C, 71.19; H, 7.79; N, 6.40% 
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(4-Methoxyphenyl)(pyrrolidin-1-yl)methanone,(5f).Yielded product as a light yellow color 
liquid,(90%).  

Reaction was performed for 250mg scale, Yield= 113mg. 

O

O N

1H NMR: (DMSO-d6, 400MHz): δ= 1.82(q, J=4.4Hz, 4H) 3.43(d, J=6.4Hz, 4H) 
3.79(s, 3H) 6.96(d, J=8.8Hz, 2H) 7.50(d, J=8.4Hz, 2H) 

C13 NMR: (DMSO-d6, 400MHz): δ 26.03, 49.01, 55.17, 113.29, 129.05, 129.22, 160.25, 167.84 
ppm. 

LCMS: 205.11 (M+H) 

Anal calcd for C12H15NO2: C, 70.22; H, 7.37; N, 6.82% 

Found: C, 70.19; H, 7.39; N, 6.79%. 

 

2.8. Characterization data of compounds 6 a-c. 

4-Methoxyphenyl 4-methylbenzenesulfonate,(6a).Yielded product as a white solid,(90%). 
1H NMR: (CDCl3, 400MHz): δ2.44(s, 3H) 3.75(s, 3H) 6.76(d, J=9.2Hz, 
2H) 6.88(d, J=8.8Hz, 2H) 7.30(d, J=7.6Hz, 2H) 7.68(d, J=8.4Hz, 2H) 
13C NMR: (CDCl3, 400MHz): δ21.71, 55.57, 114.52, 123.37, 128.57, 
129.77, 132.37, 143.11, 145.35, 158.26ppm 

LCMS: 278.06 (M+H) 

Anal calcd for C14H14O4S: C, 60.42; H, 5.07% 

Found: C, 60.40; H, 5.10%. 

4-Methoxyphenyl methanesulfonate,(6b).Yielded product as a yellow solid,(92%). 

O

O

S
O

O
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1H NMR: (CDCl3, 400MHz): δ=3.11(s, 3H) 3.81(s,3H) 6.91 (d, J=9.2Hz, 2H) 
7.21(d, J=6.8Hz, 2H). 
13C NMR: (CDCl3, 400MHz): δ 37.04, 55.72, 114.98, 123.11, 142.73, 158.58ppm. 

LCMS; 202.03 (M+H). 

Anal calcd  for C8H10O4S: C, 47.51, H, 4.98% 

Found: C, 47.54, H, 4.95% . 

4-Methoxyphenyl trifluoromethane sulfonate,(6c).Yielded product as a colorless  oil,(88%). 

O

O

S
CF3

O

O

1H NMR: (CDCl3, 400MHz): δ=3.84(s, 3H) 6.94(d, J=8.8Hz, 2H) 7.18(d, 
J=9.2Hz, 2H). 
13C NMR: (CDCl3, 400MHz): δ 55.83, 115.18, 117.32, 122.69, 143.19, 159.25ppm. 

LCMS: 256 (M+H)  

Anal calcd for C8H7F3O4S: C, 37.50; H, 2.75% 

Found: C, 37.47; H, 2.78%. 

  

3. Spectral data. 

3.1 Spectral data of compounds 1a-v. 

1.  1a 

O

O

S
O

O
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3. 1c 
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4. 1d 
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6. 1f      

 

 

 

 

 

 

O
S

O

O

F

CF3

F

F

F

F F

O
S

O

O

F

CF3

F

F

F

F F



47 
 

 

 

 

 

O
S

O

O

F

CF3

F

F

F

F F



48 
 

7. 1g  
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9. 1i 
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10. 1j 
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11. 1k 
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12. 1l 
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13. 1m 
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13. 1n 

 

 

 

 

 

O
S

O

O

F

F

F

F F

CF3
F

Br

F
F

O
S

O

O

F

F

F

F F

CF3
F

Br

F
F



56 
 

14. 1O 

 

 

 

 

 

 

 

O
S

O

O

F

F

F

F F

CF3
F

N O

O
S

O

O

F

F

F

F F

CF3
F

N O



57 
 

15. 1p 
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16. 1q 
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22. 1v 
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3.2 Spectral data of compounds 2a-2ze. 
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3.3  Spectral data of compounds 3a-c 
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3.4 Spectral data of compound 4 
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3.5 Spectral data of compounds 5a-f. 
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50. 5c 
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3.6 Spectral data of compounds 6 a-c 
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55. 6b 
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