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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 CDClz or DMSO-ds as the
solvent. *H chemical shifts were referenced to CDCls at 7.26 ppm. 3C chemical shifts were
referenced to CDCIs&DMSO-ds at 77 ppm &39ppm respectively and obtained with H
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 (2x150 mL),
combined organic layers were washed with brine solution (200mL), the organic layer was dried
over Na,SO4 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 120°C 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 Na,SO4 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
0%C.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 Na,SO4 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%).

IH NMR: (CDsOD, 400MHz): 5=3.85(s, 3H) 7.05(d, J=8.6Hz,2H)
7.29(d, J=8.6Hz, 2H)

19F NMR: (DMSO-ds, 376.2MHz): 3= -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%).

IH NMR: (DMSO-ds, 400MHz): §=7.45-7.52(m, 3H) 7.55-7.59(m, 2H)

19F NMR: (DMSO-ds, 376.2MHz): 5= -80.36 to -80.31 (m), -109.43 t0 -
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%).

NO,

IH NMR: (DMSO-ds, 400MHz): $=7.85(d, J=8.6Hz, 2H) 8.42(d,
J=8.6Hz, 2H)

19F NMR: (DMSO-ds, 376.2MHz): 5= -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%).



IH NMR: (CDsOD, 400MHz): $=3.33(s, 3H) 7.24(d, J=8.0Hz, 2H)

R cr.| 7.34(d, J=8.0Hz, 2H).

E R 3
o, % 18F NMR: (DMSO-ds, 376.2MHz): 8= -80.84 to -80.68 (m), -109.66 to -
O/S\b Fr 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%).

IH NMR: (CDs0D, 400MHz): §7.62-7.65(m, 1H) 7.93-7.95(m, 1H)

R cr| 867 3=28Hz 2H)
o, % F19 NMR: (DMSO-ds, 376.2MHz): 5= -80.41 to -80.36 (m), -109.07 to -
O/S\b = F 109.00 (m), -120.96 to -120.89 (m), -125.71 to -125.63(m).
i A GC-MS: 376.9
N

Naphthalen-3-yl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1f).Yielded product as a white
solid,(94%).

IH NMR: (CDsOD, 400MHz): & 7.45(t, =6.8Hz, 1H) 7.61(t,
J=4.0Hz, 2H) 7.89-8.04(m, 4H)

19F NMR: (DMSO-ds, 376.2MHz): 5= -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.



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

IH NMR: (DMSO-ds, 400MHz): & 7.31(d, J=6.8Hz, 1H) 7.72-7.83(m,
2H).

19F NMR: (DMSO-ds, 376.2MHz): 5= -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%).

IH NMR: (DMSO-ds, 400MHz): $=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-ds, 376.2MHz): 5= -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.



3-(Trifluoromethyl) phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1i). Yielded
product as a white solid,(93%).

IH NMR: (DMSO-ds, 400MHz): $=7.29(m, 1H) 7.80-7.84(m, 2H) 7.91(d,

J=7.2Hz, 1H) 7.96(s, 1H)

19F NMR: (DMSO-ds, 376.2MHz): 8= -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%).

Cl

J=8.8Hz, 2H)

IH NMR: (DMSO-ds, 400MHz): $=7.55(d, J=8.8Hz, 2H) 7.64(d,

19F NMR: (DMSO-ds, 376.2MHz): 5= -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.



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

o™\ F

Br

IH NMR: (DMSO-ds, 400MHz): §=7.48(d, J=8.8Hz, 2H) 7.77(d,
J=8.8Hz, 2H)

19F NMR: (DMSO-ds, 376.2MHz): &= -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-lodo phenyl 1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(1l).Yielded product as a white
Solid,(90%).

R CF3
F
Q\ = F

S
\ F
oy

IH NMR: (DMSO-ds, 400MHz): $=7.33(d, J=8.4Hz, 2H) 7.93(d, J=8.8Hz, 2H)

19F NMR: (DMSO-ds, 376.2MHz): 8= -80.47 to -80.21 (m), -109.05, -121.31 to -120.80 (m), -
125.66 to -125.51(m).

GC-MS: 501.88



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

IH NMR: (DMSO-ds, 400MHz): 5=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-ds, 376.2MHz): 5= -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%).

IH NMR: (DMSO-ds, 400MHz): $=7.93-7.97(m, 1H) 8.21-8.26(m, 1H)

19F NMR: (DMSO-ds, 376.2MHz): 5=-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.



4-(Piperidine-1-carbonyl)phenyl1,1,2,2,3,3,4,4-nonafluorobutane-1-sulfonate,(10). Yielded
product as a white solid,(93%).

E

R CFs
F
Q\ = F

S
~2\ F
@) 0

o) I\O
IH NMR: (CDs0D, 400MHz): 5=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-ds, 376.2MHz): 5= -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%).

CN
2H)

19F NMR: (DMSO-ds, 376.2MHz): 8= -80.66 to -80.37 (m), -109.04, -121.50 to -120.94(m), -
125.88 to -125.66(m).

GC-MS: 400.9.

1H NMR: (DMSO-ds, 400MHz): $=7.79(d, J=8.4Hz, 2H) 8.11(d, J=8.4Hz,
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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%).

IH NMR: (DMSO-ds, 400MHz): §=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-ds, 376.2MHz): = -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%).

COOMe

IH NMR: (DMSO-ds, 400MHz): 5= 3.87(s, 3H) 7.65(d, J=8.4Hz, 2H) 8.12(d, J=8.4Hz, 2H)

19F NMR: (DMSO-ds, 376.2MHz): 5= -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%).

£ R R_CFs
O\\ F
S F

o ™\ F

@)
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IH NMR: (DMSO-ds, 400MHz): 8= 7.81(d, J=8.0Hz, 2H) 7.99(t, J=7.2Hz, 1H) 8.35(d, J=8.0Hz,
1H)

19F NMR: (DMSO-ds, 376.2MHz): $=-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%).

R CF3
F
O\\ " F

S
N F

0] \O
Cl

Cl

IH NMR: (DMSO-ds, 400MHz): 8= 2.37(s, 3H) 7.62(s, 1H) 7.81(s,1H)

19F NMR: (DMSO-ds, 376.2MHz): 5=-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%).

IH NMR: (DMSO-ds, 400MHz): 8= 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-ds, 376.2MHz): 5=-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%).

IH NMR: (CDsOD, 400MHz): 5=1.34(s, 9H) 7.26(d, J=8.8Hz, 2H) 7.56(d,
J=8.8Hz, 2H)

19F NMR: (DMSO-ds, 376.2MHz): 5=-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 5¢g scale, Yield=2.05g. (85%)

| IH NMR: (CDCI3, 400MHz) 5=3.36(s, 3H) 3.57(s, 3H) 3.85(s, 3H) 6.91(d,
Os_N. | I=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).

O Anal calcd for C1gH13NOs3: 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.
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OxN.~~| HNMR: (400MHz, CDCls): 5= 3.36(s, 3H) 3.55(s, 3H) 7.38-7.47(m, 3H)
7.67(d, =7.2Hz, 2H)

13C NMR: (400MHz, CDCls): 6= 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™,

Anal. calcd for CoH11NO>: 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.

| IH NMR: (CDCls, 400MHz) 5=3.40(s, 3H) 3.54(s, 3H) 7.85(d, J=8.8Hz, 2H)
O _N._ | 827, I=8.8Hz, 2H)

13C NMR: 32.29, 61.50, 123.35, 129.35, 140.15, 148.93, 167.81ppm
LCMS: 211.1 (M + H).

NO, Anal calcd for CoH10N204: 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™,

5-Cyano-2-fluoro-N-methoxy-N-methylbenzamide.(2d) Yielded product as a colorless
0il.(90%).

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

IH NMR: (CDCls, 400MHz) $=3.36(s, 3H) 3.53(s, 3H) 7.24(t, J=8.8Hz, 1H)
7.75(t, J=8.4Hz, 2H).

13C NMR: (CDCls, 400MHz) & 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 C1gHoFN2O2: 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.

IH NMR: (CDCls, 400MHz) 5=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™.

Anal calcd for C1gH13NO>: 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 o0il.(79%).

Reaction was performed for 250mg scale, Yield= 95mg.
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O N\O/
F
F
'H NMR: (CDCls, 400MHz) =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 CoHoF2NO2: 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 0il.(83%).

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

'H NMR: (CDCls, 400MHz) 5=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 CgH10N202: 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 0il.(87%)

Reaction was performed for 250mg scale, Yield= 99mg.
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H! NMR: (CDCls, 400MHz) 82.49(s, 3H) 3.30(s, 3H) 3.49(s, 3H) 7.18-7.30(m, 4H)
CBNMR: 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 0il.(89%)

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

H! NMR: (CDCls, 400MHz) 83.36(s, 3H) 3.46(s, 3H) 7.13-7.15(m, 1H) 7.21-
7.25(m, 1H) 7.69-7.72(m, 1H)

CNMR: 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 C10HoF4NO2: 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
0il.(71%).

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

H! NMR: (DMSO-ds, 400MHz) §3.27(s, 3H) 3.50(s, 3H) 7.54(d, J=4.8Hz, 1H) 7.64 (s, 1H)
8.51(d, J=5.2Hz, 1H).
CI3NMR: 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 CgHoCIN20O>: 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.

IH NMR: (CDCls, 400MHz) §2.31(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 0il.(93%)

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

IH NMR: (CDCls, 400MHz) 83.43(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)
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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.

0]
[Nj)\N/
|
N BN

IH NMR: (CDCls, 400MHz) §3.34(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 C7H9N3zO2: 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.

Cl
Cl

IH NMR: (DMSO-ds, 400MHz) 83.26(s, 3H) 3.44(s, 3H) 7.58(d d, J1=1.6Hz,
3,-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 CoHoCI2NOz2: 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, (20).Yielded product as a light yellow colored
solid,(87%).

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

NO,

IH NMR: (CDCls, 400MHz) 5=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 C10H12N204: 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.

OsN<
o~

NO,
Cl

IH NMR: (CDCls, 400MHz) §=3.39(s, 3H) 3.57(s, 3H) 7.61(d, J=8.4Hz, 1H)
7.91(d d, J1=1.2Hz, J,=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 CoHgCIN204: 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.

IH NMR: (DMSO-ds, 400MHz) §=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-ds, 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 C15H1sNO>: 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.

IH NMR: (CDCls, 400MHz): 5=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 C10H12FNOs3; 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%).
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Reaction was performed for 250mg scale, Yield= 35mg.

Br

IH NMR: (CDCls, 400MHz) 5=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 C10H12BrNOz2: 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.

Os N«
o~

CN

IH NMR: (DMSO-ds, 400MHz) $=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 C10H10N20z2: 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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IH NMR: (DMSO-ds, 400MHz): 8= 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 CoH10N204: 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.

OsN.
O/

COOMe

IH NMR: (DMSO-ds, 400MHz): 8= 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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H NMR: (DMSO-dg, 400MHz): 6= 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.

O

|
B
r IH NMR: (CDCls, 400MHz) §3.44(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-N?, N8-dimethylnaphthalene-2,6-dicarboxamide,(2x°). Yielded product as
a white solid, (25%).

Reaction was performed for 250mg scale, Yield= 37mg.
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O
O
\O/N
2 'H NMR: (DMSO-ds, 400MHz) 53.45(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 C16H18N204: 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.

IH NMR: (DMSO-ds, 400MHz): §=1.29(s, J=0H) 3.34(s, 3H) 3.55(s,3H)7.40(t,
J=5.2Hz, 2H) 7.57(t, 1=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 C13H10NO2: 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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Cl

IH NMR: (DMSO-ds, 400MHz): 8= 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 C10H11CI2NOz2: 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.

0
| )
N

o

O

IH NMR: (CDsOD, 400MHz): 5=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 C1sH20N203: 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.
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IH NMR: (CDCls, 400MHz): 5=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 CgH10N202: 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.

IH NMR: (DMSO-ds, 400MHz): $=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 CoHsBrF2NO2: C, 38.60; H, 2.88; N, 5.0%

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

4, 5-Difluoro-N?, N2-dimethoxy-N?!, N?-dimethylbenzene-1,2-diamide.(2zc°) Yielded product
as a white solid,(26%).
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IH NMR: (DMSO-ds, 400MHz): $=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 C12H14F2N204: 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.

IH NMR: (CDCls, 400MHz): 5=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 C10H10FsNO2: 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
0il,(80%).

Reaction was performed for 250mg scale, Yield= 102mg.
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IH NMR: (CDCls, 400MHz): §=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-lodo-N-methoxy-N-methylbenzamide,(3a). Yielded product as a white solid.(28%)

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

IH NMR: (CDCls, 400MHz) 5=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 CoH10INO2: 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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Br

IH NMR: (CDCls, 400MHz) 5=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 CoH10BrNO2: 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 0il.(90%)

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

Cl

IH NMR: (CDCls, 400MHz) §=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 CoH10CINO:: 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.

N?, N*-dimethoxy-N?, N*-dimethylterephthalamide,(4). Yielded product as a light brown
colored solid.
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IH NMR: (CDCls, 400MHz) 6=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 C12H16N204: 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 (124-126°C).

IH NMR: (DMSO-ds, 400MHz) 5=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™,
Anal calcd for C1sH1sNO2: 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=110-114°C).

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

H
T
F

O\

IH NMR: (DMSO-ds, 400MHz) 5=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™,

Anal calcd for C14H12FNO>: 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.

H
T
O/

o<

IH NMR: (DMSO-ds, 400MHz) 53.74(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 C1sH1sNOs: C, 70.02; H, 5.88; N, 5.44%
Found: C, 70.05; H, 5.90; N, 5.41%.
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(4-Methoxyphenyl)(morpholino)methanone,(5d).Yielded product as a colorless liquid,(91%).
Reaction was performed for 250mg scale, Yield= 123mg.

IH NMR: (CDCls, 400MHz) 3.60-3.65(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 C12H1sNOs: 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 N

SN

IH NMR: (CDCls, 400MHz) 51.67 (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 M)

o<

IH NMR: (DMSO-ds, 400MHz): 5= 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)

C23 NMR: (DMSO-ds, 400MHz): § 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 C12H1sNO»: 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%).

IH NMR: (CDCls, 400MHz): 52.44(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)

@)
(5\@\ 13C NMR: (CDCls, 400MHz): 621.71, 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 C14H1404S: C, 60.42; H, 5.07%
Found: C, 60.40; H, 5.10%.

4-Methoxyphenyl methanesulfonate,(6b).Yielded product as a yellow solid,(92%).
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IH NMR: (CDCls, 400MHz): $=3.11(s, 3H) 3.81(s,3H) 6.91 (d, J=9.2Hz, 2H)
7.21(d, J=6.8Hz, 2H).

o 13C NMR: (CDCls, 400MHz): & 37.04, 55.72, 114.98, 123.11, 142.73, 158.58ppm.
LCMS; 202.03 (M+H).
o Anal calcd for CgH1004S: 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%).

'H NMR: (CDCls, 400MHz): 5=3.84(s, 3H) 6.94(d, J=8.8Hz, 2H) 7.18(d,
J=9.2Hz, 2H).

13C NMR: (CDCls, 400MHz): 8 55.83, 115.18, 117.32, 122.69, 143.19, 159.25ppm.
LCMS: 256 (M+H)

Anal calcd for CgH7F304S: 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
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File € \msdchemh 1\DATANGCMS Z2016%\JAN Z016MN06JANZ0L6VASOTIGEH.D
Operator 2

Acqguired 3 6 Jan Z016 9:48 using AcgMethod HFSMS SCAN.M
Instrument : Instrument #1

Sample Name: I1Z22813 25 ; ASOTI68

Mise Info

Vial Wumber: 28

Abundance TIC: ASDT 358 D\data, ms
E500000
SouoUOn
EE00000

5000000

4500000
4200000

3500000

4,143
- el .
Time-—-= 1.50 2.00 250 3.00 3.50 4.00 4.50 500 550 6.00 6.50 7.00 7.50 a.00 a.50 9.00 S50

Bignal t TIC: ASD7368.0\data.ns

peak R.T, first max last PE peak corre, COLI. ¥ oof
4 min scan scan scan TY height ares ¥ omax. total

1 4.107 228 1007 1017 BV 6884269 53425000 100.00% 9B8.H47%
2 4,143 1017 1021 1030 w2 67975 623195 1.17% 1.153%

Abundance Scan 1006 (4,104 miny: AS07368 Didata.ms (-588) ()
3000000/ 1231

2amn§

2600000

z-sucmug

2200000,

mmuon%

1600000

1600000

1400000 |

1200000/

1000000 |

800000
E00000 951
400000 891

200000 411 408.0

219.0
o | M) S I 150.0 168.9187.0 23712550 2798 303.0 32303409 38TH 4103
miz—> 20 40 60 &0 100 120 140 160 160 200 220 240 260 280 300 320 40 360 380 400 420 440
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=380

el
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Abundance
700000

7000000/
8500000
GO00000
5500000
monnuni

4500000/

| 4000000/

35000001
3000000

2500000

| 2000000
1500000
|
| 10000001

500000/

L

TIC S D\dats.ms

Tima&--> 1.50

2.00

T T T T T =T T A I ek
300 350 400 450 500 550 600 650 700 750 8.00

Abundance
| 1300000

tzumuc‘
|

1100000/

|
1008000

38.2

850 900 950

Scan 651 (3.175 min). ANNNEERD data.ms (-602) (-)

831

I 1311
|
: 3120

218.0

1121 | :*5‘.3-”5?-9 1951 | 24502850 2028 | 3440

376.0

39

100 120 140 160 180 200 220 240 260 280 300 320 340 340

J 407.8 4434
380 400 430 440
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File

Cperator
Acquired
Instrument :

: 26 Dac 2015 12:50
Instrument #1

Sample Name: I122813-25 ; RA0EE13
Misc Info
Vial Number: 5

Abundance
3400000

3000000
2800000
2600000 |
2400000
2200000
2000000
1800000
1600000 |
1400000
1200000
1000000

BO0000

600000

400000 |

200000

44554

+C: \madchem\ 1 \DATA\Y2015\DEC2015A\28DEC20154R4%84813.D

using AcqMethod HPSMS SCAN.M

TIC: A498413 Didata, ms

5,840
L S

Time— 150 200 250

300 350 400

peak HR.T. first max last
# min Ecan scan scan TY¥ height

40427 1325113077135
41460 1135 1143 11856

561160 1167

5.940 1706 1711 1716

Abi
gt 881

600000
550000
500000
450000
400000
350000
300000
250000
200000 301
150000
100000

50000
50.0

B0 100 120 140 160 180 200 220 240 260 280 300 320

oLl L
miz—= 20 40 B0

41

4,50

500 550

PK

BV
v
v
Py

o
=

(==}

peak

15498
34960352
33834
9465

NO,

600 650 TO0 TS0

e Myt o
area

114315
£6865346
J0eEal
BO16E

Scan 1142 {4 458 min): A408813.0'data ms (1116} (-}

1310
51

sl | 1499
L T s

186.0

2180

269.0

| 2428 2541

800 850 800 950

COrr. ¥ of

¥ max. total
0.43% 0.418%

100.00% OR.168%
1.14% 1.121%
0.30% 0.293%

356.9
340 380

420,89

3908 4454
380 400 4200 440



4. 1d

4,002
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File
DCperator
Acguired

:C:hmsdchem\1\DATAVGCMSE 2016MJAN 201 6\06JANZ01G6NAS07TIF2.D

JInstrument :
Sample HName:

Miac Info

Wial Humber:

Abundance
1.6e+0T
1,5e+07
1.4e+07
1.3e+07
1.20+07 |
1. 1e+07

1e+07

1800000
1600000
1400000
1200000/
1000000
800000/
B0GA00|
400000
200000
ol

miz—=

43

& Jan 2016 9:15 using AcgMethod HESMS SCAN.M

Instrument #1
1liz28 JJ_‘CLI

27

EI s VR (=

-

TIC: ASDTITZ Dhdata.ms

s sies

20

51.1

3.1

e 1L | W N

B0 100 120 140 160 180 200 220 240 260 280 300 320 340 350 380 400 A &40

Aﬁ

&0

300 350 400 451 S00 S50 800 &S50 2 TO0 7SO 8O0 ES0 S04

max last PR peak GOTI . CoTL. % of

gcan scan TY height area 5 ma=x. total
738 754 PR 3 Bh2EE SazZp4y D.37% 0.355%
T3 T87 BV 2 9316 6820097 D.46% Q.446%
1893 BOO WV 175836 1408370 D.55% 0.820%
11 &19 PV 16148641 148152717 100.00% 96,964
B23 843 VW 2 206794 2006702 1.35% 1.213%

5 Scan BOT (3.566 min); AS0TI72 D\data ms [-872) (-}
1071

130.9 218.0

1850 4B0R2010 | 2380 2990 2790 30893250

2.50

%

56.8

a8s.8

4111 430.7448,5
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File 1 \msdchem\ 14 DATA\ Y2015 DEC2015\ 28 DEC2 0151 A4 88812 D
ii:':?;:; : 28 pec 2015 14:20 uwsing AcgMethod HPSMS_ SCAN.M
Instrument Instrumentc &1
Sample Name: I122813-25 ; A458812 F
Misc Info = E
vial Number: 11 E
Abunda TIC: A4S8812 Didata ms o,
Therts 3255 \S F
1.3e+07 | o \\O F
128407 | X
1.1e+07 N
Te+07
2000000
7000000
&000000
5000000
4000000
3000000
2000000,
1000000 |
3.5 BRI 520 BT
Time-= 1.50 200 250 300 350 400 450 5.00 5.50 6.00 650 700 7.50 8.000 850 200 950
peak R.T. first mex last PK  peak Corr. COXE.
¥ min acan scan scan ‘TY height area ¥ max.
1 3,046 523 #&00  BOS PV 3 To3ane GOOETE 0.45%
2 3. 205 655 661 BGE VWV 3 99852 BEETTO 0.a67%
3 3,255 66l &R0 B90 W 13868541 133596648 100,00%
4 e 690 B%4 TF15 VW2 142074 170019040 1.27%
5 R T87 79 BD4 PV 4 69952 580018 0.44%
B s BO4 B1O0 BI6 VW 2 1355 311160 0.23%
7 3.820 928 836 943 pv 3 491 EH 425472 0.32%
B SLELT  IeSs? 1703 1708 B3 20221 162441 0.12%
Abyndance = Sean 679 (3.252 min): AADEE12.Didata.ms (-688) ()
2000000
1600000/ .
1600000,
&R
1400000 |
1200000
1000000
a00ooa. 3130
BENEg: 131,14
400000
100.1
210.0
200000
ol oM il 1 1| | 15011881  4gg 246.D 266.1285.1 1450
miz=> 20 40 60 B0 100 120 140 160 480 200 220 240 260 280 300 320

45

3769

416.0

4457

340 360 380 400 420 440
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File rCrvmesdechem 1 \BATANY20155DEC20Q15\28DEC2015A498805. D
Operator x

Acocguired ¢ 28 Dec 2015 235 using AcqMethod HPSMS_SCAN.M
Instrument : Instrument #1

Sample Name: IL1ZZ2813-25 ; A498805

Misc Info

Vial Number: 4

Abundance TIC: A4Q8405 Dhdata.ms

O
8000000 | 4982 O\//S// F F
TSO00000 ‘ O = F

7000000
6500000/
5000000

S500000 I

4500000 [
4000000 |
3500000
3000000
2500000,
2000000
1500000/

3254 ssmms 5833 et =i

Time—= 1.50 2,00 250 .00 3.50 4.00 4.‘&0 500 5.50 8.00 8.50 T_E_OV - 750 800 BS0 2.00 a9.50

peak R.T. firat max lastc BK peak CoOrc ., Corc., % of

# mairm scan scan scan TY ‘height area % max. total
1 3.254 673 680 B6A5 PV 5 3I0Z53 ZEL335 0.39% O.382%
2 4.B855 13288 1295 1303 Vv 3 41746 2E0BES 6 0.54% 0.527%
3 §.906 13032 13149 1319 P¥Y 5 22794 221760 0.33% 0.324%
4 4.557 TAAS- 1323 X335V 8 15410 142728 0.21% 0.209%
5 4.%H2 1335 1343 1354 VvV B1E891 97 E&EEB2527 100.00% 7. 6833
& 5,023 1354 1359 1375 WV 3 47148 575227 0,864 £0.H45%
T 3.832 1703 1708 1711 PV 7 5128 20598 0.03% OO 30%
T o s e R e Scan 1341 (4.976 min): A488805 Didata ms (-1401) <)

116.1

2400000

2200000

2000000

1800000/

1600000

1400000/

1200000

143.1

1000000

800000

g00000]

400000/ 4260

g5 1
200000/ 80
218.0
W (o, et L e O | 1681 1950 236025402730 3029 5230343135165 38684045 4487

miz—=> 20. 40 B0 BD 100 120 140 180 180 200 220 240 260 280 300 320 340 360 360 400 420 44D
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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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3.6 Spectral data of compounds 6 a-c
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