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1. General Information

All reactions were monitored by TLC, visualization was effected with UV and/or by
developing in iodine. Melting points were recorded on a Precision melting point apparatus
and are uncorrected. NMR spectra were recorded on a Brucker Avance spectrometer at
400/500 MHz (*H) and 75/100/125 MHz (*3C). Chemical shifts are reported in & (ppm)
relative to TMS as the internal standard. To describe spin multiplicity, standard abbreviations
such as s, d, t, g, m, dd referring to singlet, doublet, triplet, quartet, multiplet and doublet of
doublet respectively, are used. The ESI-HRMS spectra were recorded on Agilent 6520-Q-Tof
LC/MS system.
The N-tosylamide derivatives of MBH adducts la-1j (EWG = COEt) and 1k-1lo (EWG =
SO2Ph) were synthesized following the procedure reported by Kim et al* and 1p-1t (EWG =
COEt) were synthesized by following the procedure reported by Park et al.? The aza-MBH
adducts 4a-4h were synthesized via Heck reaction of corresponding f-unsubstituted MBH
adducts with aryl halides following literature protocol.® All other chemicals, solvents and
catalysts were purchased from commercial sources and used as received.
The characterization data for all starting substrates (except la and 4a which are known
compounds) and products has been provided. All the aza-MBH adducts 4a-4h (except 4b)
were isolated as the mixture of E and Z isomers and were used as such for the VLPC reaction.
In case of 4b, the two isomers were separated and E-isomer was used for the
dihydroquinoline synthesis. The peaks for the E and Z isomers isomers in *H NMR were
assigned by comparing with literature data and by establishing analogy with the pure E-
isomer separated in case of 4b. The yield of 5a and 5c-5h were calculated on the basis of
recovered starting material (primarily Z-isomer).

2. General Procedures
2.1 VLPC synthesis of dihydroquinolines (2, 5) &/or quinolines (3)
In an oven dried 5 mL snap vial equipped with a magnetic stirring bar, the N-tosylamide
derivatives of MBH adducts 1 or aza-MBH adducts 4 (0.2 mmol), NaOH (0.016 g, 0.4 mmol,
2.0 equiv) and photocatalyst Ru(bpy)sCl. (0.003 g, 0.004 mmol, 2.0 mol%) were dissolved in
anhydrous CHCIs (3 mL). The open vial was irradiated using 450 nm blue LEDs with a
cooling device maintaining the temperature around 25 °C. After 8-12 h of irradiation (TLC
monitoring), the reaction mixture was diluted with water and extracted with dichloromethane

(3 x 10 mL). The combined organic layers were dried (Na2SO4) and concentrated under



reduced pressure. The residue was purified by column chromatography on silica gel using

hexane/ethyl acetate as eluent to afford the pure products 2, 5 and/or 3.

2.2 Synthesis of quinolines from dihydroquinolines

Method A*: A mixture of 2 (0.1 mmol) in ag NaOH (1 mL) and MeOH (4 mL) was refluxed
overnight. The reaction was brought to room temperature upon completion (TLC monitoring)
and solvent was removed under pressure. The reaction mixture was extracted with
dichloromethane (3 x 10 mL) and combined organic layers were washed with brine, dried
(Na2S04) and concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel using hexane/ethyl acetate as eluent to afford the pure product
3.

Method B®: A mixture of 2 (0.1 mmol) and DBU (0.015 g, 0.1 mmol, 1.0 equiv) in THF (5
mL) was refluxed overnight. Upon reaction completion (TLC monitoring), the reaction
mixture was brought to room temperature and extracted with dichloromethane (3 x 10 mL).
Combined organic layers were washed with brine, dried (Na;SO4) and concentrated under
reduced pressure. The residue was purified by column chromatography on silica gel using
hexane/ethyl acetate as eluent to afford the pure product 3.

2.3 Details of radical trapping experiment

In an oven dried 5 mL snap vial equipped with a magnetic stirring bar, the ethyl (E)-3-(2,6-
dichlorophenyl)-2-(((4-methylphenyl)sulfonamido)methyl)acrylate 1u (0.2 mmol), NaOH
(0.016 g, 0.4 mmol, 2.0 equiv), photocatalyst Ru(bpy)sCl2 (0.003 g, 0.004 mmol, 2.0 mol%)
and allyl tributyltin (0.12 mL, 0.4 mmol, 2.0 equiv) were dissolved in anhydrous CHCI3 (3
mL). The open vial was irradiated using 450 nm blue LEDs with a cooling device
maintaining the temperature around 25 °C. After 12 h of irradiation (TLC monitoring), the
reaction mixture was diluted with water and extracted with dichloromethane (3 x 10 mL). The
combined organic layers were dried (Na2SOs) and concentrated under reduced pressure. The

crude product 6 was analyzed by High Resolution Mass Spectrometry.
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3. Compound Characterization
Ethyl (E)-2-(((4-methylphenyl)sulfonamido)methyl)-3-phenylacrylate (1a)®
White solid; Isolated yield 61% (219 mg). The spectroscopic data matches well with the
reported data.
Ethyl (E)-2-(((4-methylphenyl)sulfonamido)methyl)-3-(p-tolyl)acrylate (1b)
White sticky solid; isolated yield 69% (193 mg). Rt 0.50 (25% EtOAc/hexane); 'H NMR
(400 MHz, CDClIz) 6 7.70 (d, J = 2.4 Hz, 2H), 7.67 (s, 1H), 7.31 (d, J = 8.1 Hz, 2H), 7.26 (d,
J=7.9 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 5.30 (t, J = 6.4 Hz, 1H), 4.18 (q, J = 7.1 Hz, 2H),
3.95 (d, J = 6.4 Hz, 2H), 2.41 (s, 3H), 2.37 (s, 3H), 1.27 (t, J = 7.1 Hz, 3H); 3C NMR (100
MHz, CDClz) & 167.30, 143.30, 139.77, 136.51, 131.09, 129.58, 129.43, 127.21, 125.68,
61.18, 40.64, 21.45, 21.35, 14.13; HRMS for C20H23NO.S: calcd. (M+H)*: 374.1421, found:
374.1420
Ethyl  (E)-3-(2-bromo-4-methylphenyl)-2-(((4-methylphenyl)sulfonamido)  methyl)
acrylate (1c)
White solid; isolated yield 40% (180 mg). Rr 0.50 (25% EtOAc/hexane); *H NMR (400 MHz,
CDCl3) 6 7.71 (s, 1H), 7.60 (d, J = 7.9 Hz, 2H), 7.35 (s, 1H), 7.29 (d, J = 7.9 Hz, 1H), 7.19
(d, J = 7.9 Hz, 2H), 7.09 (d, J = 7.9 Hz, 1H), 5.16 (t, J = 6.6 Hz, 1H), 4.15 (g, J = 7.1 Hz,
2H), 3.75 (d, J = 6.6 Hz, 2H), 2.35 (s, 3H), 2.29 (s, 3H), 1.23 (t, J = 7.1 Hz, 3H); 13C NMR
(100 MHz, CDCls) 6 166.95, 143.45, 142.18, 141.42, 136.46, 133.31, 131.32, 130.56, 129.71,
128.52, 127.59, 127.19, 123.99, 61.45, 40.89, 21.53, 21.00, 14.18; HRMS for
C20H22BrNO4S: caled. (M+H)*: 452.0526, found: 452.0529



Ethyl (E)-3-(2-bromophenyl)-2-(((4-methylphenyl)sulfonamido)methyl)acrylate (1d)
White solid; isolated yield 48% (209 mg). Rs 0.50 (25% EtOAc/hexane); *H NMR (400 MHz,
CDCls) 8 7.79 (s, 1H), 7.64-7.67 (m, 2H), 7.60 (dd, J = 8.0 Hz, 1.0 Hz, 1H), 7.45 (dd, J = 7.7
Hz, 1.4 Hz, 1H), 7.34-7.38 (m, 1H), 7.22-7.27 (m, 3H), 5.26 (d, J = 6.6 Hz, 1H), 4.23 (q, J =
7.2 Hz, 2H), 3.81 (d, J = 6.6 Hz, 2H), 2.41 (s, 3H), 1.31 (t, J = 7.2 Hz, 3H); 3C NMR (100
MHz, CDClz) & 166.79, 143.45, 142.01, 136.51, 134.40, 132.81, 130.78, 130.66, 129.71,
128.36, 127.68, 127.19, 124.03, 61.53, 40.75, 21.51, 14.17; HRMS for C19H20BrNO4S: calcd.
(M+H)": 438.0369, found: 438.0362

Ethyl (E)-3-(3-chlorophenyl)-2-(((4-methylphenyl)sulfonamido)methyl)acrylate (1e)
White solid; isolated yield 61% (240 mg). R 0.50 (25% EtOAc/hexane);'H NMR (400 MHz,
CDCIs) 6 7.58-7.60 (s, d merged, 3H), 7.25-7.29 (m, 4H), 7.20 (d, J = 7.9 Hz, 2H), 5.15 (d, J
=5.9 Hz, 1H), 4.15 (g, J = 7.1 Hz, 2H), 3.84 (d, J = 6.6 Hz, 2H), 2.35 (s, 3H), 1.23 (t, J = 7.1
Hz, 3H); *C NMR (100 MHz, CDCls) & 166.88, 143.54, 141.32, 136.48, 135.72, 134.74,
130.09, 129.69, 129.41, 129.36, 128.24, 127.38, 127.23, 61.54, 40.42, 21.53, 14.18; HRMS
for C19H20CINO,S: calcd. (M+H)™: 394.0874, found: 394.0867

Ethyl (E)-3-(3-fluorophenyl)-2-(((4-methylphenyl)sulfonamido)methyl)acrylate (1f)
White solid; isolated yield 63% (237 mg). Rs 0.50 (25% EtOAc/hexane); *H NMR (400 MHz,
CDCl3) 6 7.59-7.61 (s, d merged, 3H), 7.28-7.33 (m, 1H), 7.20 (d, J = 6.8 Hz, 2H), 7.13 (d, J
= 7.7 Hz, 1H), 6.99-7.03 (m, 2H), 5.12-5.18 (m, 1H), 4.15 (q, J = 7.1 Hz, 2H), 3.85 (d, J = 6.6
Hz, 2H), 2.35 (s, 3H), 1.23 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz, CDCls) § 166.92,
162.74 (d, Jcr = 246.0 Hz), 143.56, 141.55 (d, Jc.r= 2.2 Hz), 136.48, 136.03 (d, Jcr= 7.7
Hz), 130.42 (d, Jc-r= 8.3 Hz), 129.69, 128.06, 127.23, 125.12 (d, Jcr= 3.0 Hz), 116.35 (d,
Jcr = 20.9 Hz), 116.21 (d, Jcr = 22.0 Hz), 61.52, 40.45, 2151, 14.17; HRMS for
C19H20FNO4S: calcd. (M+H)*: 378.1170, found: 378.1173

Ethyl (E)-2-(((4-methylphenyl)sulfonamido)methyl)-3-(2-(trifluoromethoxy)phenyl)
acrylate (19)

White solid; isolated yield 68% (301 mg). Rt 0.50 (25% EtOAc/hexane); *H NMR (400 MHz,
CDCl3) 6 7.72 (s, 1H), 7.60 (d, J = 8.3 Hz, 2H), 7.49 (d, J = 7.5 Hz, 1H), 7.35-7.39 (m, 1H),
7.27-7.31 (m, 1H), 7.18-7.24 (m, 4H), 5.15 (d, J = 6.0 Hz, 1H), 4.16 (q, J = 7.1 Hz, 2H), 3.76
(d, J = 6.6 Hz, 2H), 2.35 (s, 3H), 1.24 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCls) &
166.66, 147.11, 143.54, 136.93, 136.46, 130.99, 130.91, 129.71, 129.23, 127.43, 127.18,
120.84, 61.56, 40.87, 21.49, 14.10; HRMS for C2H20F3NOsS: calcd. (M+H)*: 444.1087,
found: 444.1088



Ethyl (E)-2-(((4-methylphenyl)sulfonamido)methyl)-3-(3-nitrophenyl)acrylate (1h)
White solid; isolated yield 57% (230 mg). Rr 0.50 (25% EtOAc/hexane); H NMR (400
MHz, CDCls) § 8.15-8.18 (m, 1H), 8.08 (br s, 1H), 7.73-7.78 (m, 2H), 7.67 (s, 1H), 7.54-7.59
(m, 2H), 7.19-7.24 (m, 2H), 5.24 (t, J = 6.5 Hz, 1H), 4.18 (g, J = 7.1 Hz, 2H), 3.82 (d, J = 6.6
Hz, 2H), 2.35 (s, 3H), 1.25 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls) § 166.52,
148.37, 143.75, 140.02, 136.38, 135.61, 135.00, 130.02, 129.74, 127.15, 126.45, 124.24,
123.90, 61.79, 40.29, 21.51, 14.16; HRMS for CigH2oN20sS: calcd. (M+H)*: 405.1115,
found: 405.1114

Ethyl (E)-2-(((4-methylphenyl)sulfonamido)methyl)-3-(4-nitrophenyl)acrylate (1i)

Light yellow solid; isolated yield 70% (283 mg). Rr 0.50 (25% EtOAc/hexane);'H NMR (400
MHz, CDCl3) 6 8.24 (d, J = 8.7 Hz, 2H), 7.76 (s, 1H), 7.68 (d, J = 8.2 Hz, 2H), 7.57 (d, J =
8.6 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 5.24 (t, J = 6.6 Hz, 1H), 4.26 (g, J = 7.1 Hz, 2H), 3.85
(d, J = 6.6 Hz, 2H), 2.44 (s, 3H), 1.33 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCls) 6
166.48, 147.96, 143.87, 140.35, 140.24, 136.29, 130.22, 130.10, 129.80, 127.24, 123.91,
61.85, 40.41, 21.53, 14.16; HRMS for Ci9H20N206S: calcd. (M+H)": 405.1115, found:
405.1111

Ethyl (E)-2-(((4-methylphenyl)sulfonamido)methyl)-3-(thiophen-2-yl)acrylate (1j)

White solid; isolated yield 49% (178 mg). Rs 0.50 (25% EtOAc/hexane); *H NMR (400 MHz,
CDCl3) 6 7.66 (d, J = 8.3 Hz, 2H),7.52 (s, 1H), 7.21 (d, J = 8.0 Hz, 2H), 7.04 (d, J = 4.0 Hz,
1H), 6.98 (d, J = 3.9 Hz, 1H), 5.03 (d, J = 6.2 Hz, 1H), 4.10 (q, J = 7.1 Hz, 2H), 3.98 (d, J =
6.3 Hz, 2H), 2.35 (s, 3H), 1.19 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls) & 167.16,
143.43, 136.76, 136.73, 134.79, 133.16, 130.64, 129.60, 128.04, 127.30, 123.03, 61.30,
40.69, 21.53, 14.22; HRMS for C17H19NO4S2: calcd. (M+H)*: 366.0828, found: 394.874
(E)-4-Methyl-N-(3-phenyl-2-(phenylsulfonyl)allyl)benzenesulfonamide (1k)

White solid; isolated yield 58% (248 mg). Rs 0.50 (25% EtOAc/hexane); *H NMR (400 MHz,
CDCl3) 6 7.86 (s, 1H), 7.65 (d, J = 8.2 Hz, 2H), 7.48-7.54 (m, 3H), 7.43-7.44 (m, 2H), 7.32-
7.36 (m, 5H), 7.28 (d, J = 8.0 Hz, 2H), 5.13 (d, J = 5.6 Hz, 1H), 3.65 (d, J = 5.8 Hz, 2H), 2.44
(s, 3H); 3C NMR (100 MHz, CDCls) & 143.86, 143.30, 137.88, 135.46, 134.28, 133.81,
131.97, 130.81, 129.94, 129.83, 129.33, 129.11, 128.15, 127.65, 39.74, 21.63; HRMS for
C22H21NO4S;: caled. (M+H)*: 428.0985, found: 428.0981
(E)-4-Methyl-N-(2-(phenylsulfonyl)-3-(p-tolyl)allyl)benzenesulfonamide (1I)

White solid; isolated yield 59% (260 mg). Rs 0.50 (25% EtOAc/hexane) 'H NMR (400 MHz,
CDCl3) 6 7.83 (s, 1H), 7.66 (d, J = 8.2 Hz, 2H), 7.46-7.51 (m, 3H), 7.33-7.36 (m, 4H), 7.28-
7.31 (m, 2H), 7.14 (d, J = 7.8 Hz, 2H), 5.09 (s, 1H), 3.65 (d, J = 5.7 Hz, 2H), 2.44 (s, 3H),
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2.31 (s, 3H); C NMR (100 MHz, CDCl3) & 143.82, 143.37, 141.50, 138.08, 135.51, 133.70,
133.09, 130.07, 129.85, 129.81, 129.29, 129.19, 128.10, 127.66, 39.83, 21.62, 21.51; HRMS
for C23H2sNO4S2: caled. (M+H)™: 442.1141, found: 442.1134
(E)-N-(3-(2-Bromo-4-methylphenyl)-2-(phenylsulfonyl)allyl)-4-methylbenzenesulfonamide
(Im)

White solid; isolated yield 70% (363 mg). R: 0.50 (25% EtOAc/hexane) 'H NMR (400 MHz,
CDCl3) 6 7.97 (s, 1H), 7.63 (d, J = 8.2 Hz, 2H), 7.50-7.54 (m, 3H), 7.41 (d, J = 7.9 Hz, 1H),
7.37 (s, 1H), 7.34 (d, J = 7.7 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 7.08 (d, J = 7.7 Hz, 1H), 5.30
(t, J =5.8 Hz, 1H), 3.49 (d, J = 5.9 Hz, 2H), 2.43 (s, 3H), 2.29 (s, 3H); 13C NMR (100 MHz,
CDCIs) & 143.84, 143.11, 142.65, 137.76, 135.61, 135.45, 133.86, 133.45, 130.25, 129.83,
129.38, 129.33, 128.86, 128.21, 127.58, 124.40, 39.81, 21.62, 21.10; HRMS for
C23H22BrNO4S;: caled. (M+H)™: 520.0246, found: 520.0240
(E)-N-(3-(3-Fluorophenyl)-2-(phenylsulfonyl)allyl)-4-methylbenzenesulfonamide (1n)
White solid; isolated yield 52% (231 mg). Rs 0.50 (25% EtOAc/hexane); *H NMR (400 MHz,
CDCl3) & 7.87 (s, 1H), 7.70-7.72 (m, 2H), 7.56-7.63 (m, 3H), 7.30-7.45 (m, 6H), 7.10-7.19
(m, 2H), 5.21 (t, J = 5.8 Hz, 1H), 3.70 (d, J = 5.8 Hz, 2H), 2.50 (s, 3H); 13C NMR (125 MHz,
CDCl3) 8 162.80 (d, Jcr = 246.7 Hz), 143.99, 141.70 (d, Jc-r = 1.5 Hz), 137.64, 136.00,
135.42, 134.01, 133.95 (d, Jc-F= 7.5 Hz), 130.79 (d, Jc-r = 8.2 Hz), 129.86, 129.44, 128.22,
127.58, 125.49 (d, Jc-F = 2.7 Hz), 117.69 (d, Jc-F = 20.9 Hz), 116.65 (d, Jc-r = 22.4 Hz), 39.55,
21.60; HRMS for C22H20FNO4S,: caled. (M+H)*: 446.0891, found: 446.0883
(E)-4-methyl-N-(2-(phenylsulfonyl)-3-(4-(trifluoromethoxy) phenyl) allyl)
benzenesulfonamide (10)

White solid; isolated yield 56% (286 mg). Rt 0.50 (25% EtOAc/hexane); *H NMR (400 MHz,
CDCl3) 5 7.83 (s, 1H), 7.66 (d, J = 8.2 Hz, 2H), 7.47-7.55 (m, 5H), 7.36 (t, J = 8.1 Hz, 2H),
7.30 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 8.2 Hz, 2H), 5.12 (t, J = 5.8 Hz, 1H), 3.61 (d, J =5.9
Hz, 2H), 2.44 (s, 3H); *C NMR (100 MHz, CDCls) & 144.41, 138.73, 136.79, 134.85,
134.53, 134.16, 130.79, 130.27, 129.71, 129.44, 128.21, 127.24, 125.11, 119.18, 119.07,
43.62, 21.58; HRMS for C23H20F3sNOsS: caled. (M+H)*: 512.0808, found: 512.0810
(E)-N-(2-Benzylidene-3-oxopentyl)-4-methylbenzenesulfonamide (1p)?

White solid; isolated yield 57% (195 mg). The spectroscopic data matches well with the
reported data.

(E)-4-Methyl-N-(2-(4-methylbenzylidene)-3-oxopentyl)benzenesulfonamide (1q)’

White solid; isolated yield 36% (128 mg). The spectroscopic data matches well with the

reported data.



(E)-N-(2-(3-bromobenzylidene)-3-oxopentyl)-4-methylbenzenesulfonamide (1r)
Colourless solid; isolated yield 46% (193 mg). Rr 0.50 (25% EtOAc/hexane); *H NMR (400
MHz, CDCls) & 7.59 (d, J = 8.2 Hz, 2H), 7.47 (d, J = 6.4 Hz, 2H), 7.43 (s, 1H), 7.37 (d, J =
7.6 Hz, 1H), 7.19-7.27 (m merged with solvent peak, 3H), 5.16 (t, J = 6.5 Hz, 1H), 3.78 (d, J
=6.7 Hz, 2H), 2.63 (q, J = 7.2 Hz, 2H), 2.35 (s, 3H), 1.03 (t, J = 7.2 Hz, 3H); 13C NMR (100
MHz, CDClz) & 202.85, 143.50, 140.75, 136.61, 136.49, 135.97, 132.51, 132.24, 130.44,
129.70, 127.95, 127.24, 122.86, 40.08, 30.44, 21.53, 8.24; HRMS for C20H33NOsS: calcd.
(M+H)*: 422.0420, found: 422.0423
(E)-N-(2-(2-fluorobenzylidene)-3-oxopentyl)-4-methylbenzenesulfonamide (1s)
Colourless solid; isolated yield 52% (188 mg). Rs 0.50 (25% EtOAc/hexane); *H NMR (400
MHz, CDCls) & 7.57 (d, J = 8.2 Hz, 2H), 7.55 (s, 1H), 7.49 (t, J = 7.6 Hz, 1H), 7.31-7.37 (m,
1H), 7.15-7.20 (m, 3H), 7.02-7.07 (m, 1H), 5.20 (t, J = 6.3 Hz, 1H), 3.79 (d, J = 6.7 Hz, 2H),
2.62 (q, J = 7.2 Hz, 2H), 2.34 (s, 3H), 1.02 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls)
5 202.89, 160.32 (d, Jcr = 248.6 Hz), 143.45, 136.86, 136.59, 135.23 (d, Jc-r = 4.0 Hz),
131.73 (d, Jc-r= 8.4 Hz), 130.89 (d, Jc-r= 1.7 Hz), 129.68, 127.21, 124.64 (d, Jc.r= 3.6 Hz),
121.95 (d, Jc-r = 13.3 Hz), 115.63 (d, Jc.r = 21.4 Hz), 40.51, 30.49, 21.50, 8.21; HRMS for
C19H20FNOsS: caled. (M+H)*: 362.1221, found: 362.1226
(E)-4-methyl-N-(3-ox0-2-(4-(trifluoromethoxy)benzylidene)pentyl)benzenesulfonamide
(11)

Colourless solid; isolated yield 48% (205 mg). Rf 0.50 (25% EtOAc/hexane); *H NMR (400
MHz, CDCls3) 6 7.60-7.63 (m, 2H), 7.50 (s, 1H), 7.43-7.46 (m, 2H), 7.20-7.23 (m, 4H), 5.12
(t, J=6.6 Hz, 1H), 3.76 (d, J = 6.7 Hz, 2H), 2.66 (q, J = 7.2 Hz, 2H), 2.35 (s, 3H), 1.04 (t, J =
7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) § 202.87, 149.96, 143.60, 141.03, 136.35, 136.02,
132.44, 131.28, 129.73, 127.27, 121.03, 40.21, 30.38, 21.50, 8.25; HRMS for C20H20F3NO4S:
calcd. (M+H)*: 428.1138, found: 428.1139

Ethyl (E)-3-(2,6-dichlorophenyl)-2-(((4-methylphenyl)sulfonamido)methyl)acrylate (1u)
White solid; isolated yield 68% (290 mg). Rt 0.50 (25% EtOAc/hexane); *H NMR (400 MHz,
CDCls) & 7.48-7.51 (m, 2H), 7.42 (s, 1H), 7.23-7.25 (m, 2H), 7.11-7.17 (m, 3H), 5.03 (t, J =
6.4 Hz, 1H), 4.14 (q, J = 7.2 Hz, 2H), 3.57 (d, J = 6.5 Hz, 2H), 2.31 (s, 3H), 1.23 (t, J = 7.2
Hz, 3H); *C NMR (75 MHz, CDCls) & 165.87, 143.17, 136.72, 136.62, 134.05, 132.03,
131.88, 130.10, 129.52, 128.11, 127.07, 61.63, 41.01, 21.48, 14.10; HRMS for
C19H19CI2NQO4S: caled. (M+H)*: 428.0485, found: 428.0486



Ethyl 1-tosyl-1,2-dihydroquinoline-3-carboxylate (2a)®

White solid; isolated yield 84% (60 mg). Rt 0.50 (20% EtOAc/hexane); Mp 116 °C; 'H NMR
(400 MHz, CDCl3) 6 7.68 (d, J = 8.1 Hz, 1H), 7.32-7.36 (m, 1H), 7.16-7.20 (m, 3H), 7.04
(dd, J = 7.6 Hz, 1.2 Hz, 1H), 6.97 (d, J = 8.2 Hz, 2H), 6.88 (s, 1H), 4.60 (d, J = 0.8 Hz, 2H),
4.15 (q, J = 7.1 Hz, 2H), 2.26 (s, 3H), 1.24 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCls)
o 164.26, 143.78, 136.20, 135.87, 133.38, 130.44, 129.14, 128.52, 128.07, 127.24, 126.99,
126.95, 125.38, 60.84, 44.33, 21.50, 14.33; HRMS for Ci9H1gNO4S: calcd. (M+H)™:
358.1108, found: 358.1110

Ethyl 7-methyl-1-tosyl-1,2-dihydroquinoline-3-carboxylate (2b)

White solid; isolated yield 84% (62 mg). Rr 0.50 (20% EtOAc/hexane); Mp 127-128 °C;'H
NMR (400 MHz, CDCl3) & 7.49 (s, 1H), 7.17-7.19 (m, 2H), 6.91-6.99 (m, 4H), 6.84 (s, 1H),
455 (br s, 2H), 4.12 (g, J = 7.1 Hz, 2H), 2.35 (s, 3H), 2.24 (s, 3H), 1.22 (t, J = 7.1 Hz, 3H);
13C NMR (100 MHz, CDCls) & 164.38, 143.70, 141.17, 136.14, 135.91, 133.49, 129.09,
128.34, 127.83, 127.79, 127.01, 125.47, 124.13, 60.71, 44.38, 21.79, 21.50, 14.35; HRMS for
C20H21NO4S: caled. (M+H)™: 372.1264, found: 372.1256

Ethyl 5-bromo-7-methyl-1-tosyl-1,2-dihydroquinoline-3-carboxylate (2c)

White solid; isolated yield 78% (70 mg). Rr 0.50 (20% EtOAc/hexane); Mp 152-153 °C;'H
NMR (400 MHz, CDCls) 6 7.47 (s, 1H), 7.26 (s, 1H), 7.20 (d, J = 8.3 Hz, 2H), 7.14 (s, 1H),
7.01 (d, J = 8.1 Hz, 2H), 4.52 (s, 2H), 4.14 (q, J = 7.1 Hz, 2H), 2.34 (s, 3H), 2.28 (s, 3H), 1.24
(t, J = 7.1 Hz, 3H); 3C NMR (100 MHz, CDCls) & 164.00, 144.10, 141.85, 137.64, 135.81,
131.95, 131.75, 129.27, 127.21, 126.93, 125.75, 125.28, 122.98, 60.93, 43.99, 21.54, 21.47,
14.33; HRMS for C20H20BrNO4S: caled. (M+H)*: 450.0369, found: 450.0373

Ethyl 5-bromo-1-tosyl-1,2-dihydroquinoline-3-carboxylate (2d)

White solid; isolated yield 81% (70 mg). Rs 0.50 (20% EtOAc/hexane); Mp 96-97 °C; ‘H
NMR (400 MHz, CDCls) 6 7.73 (d, J = 8.1 Hz, 1H), 7.49 (d, J = 8.0 Hz, 1H), 7.24-7.28 (m,
4H), 7.09 (d, J = 8.2 Hz, 2H), 4.63 (d, J = 0.9 Hz, 2H), 4.23 (q, J = 7.1 Hz, 2H), 2.36 (s, 3H),
1.32 (t, J = 7.2 Hz, 3H); ¥*C NMR (100 MHz, CDCls) § 163.89, 144.19, 137.90, 135.76,
131.85, 130.05, 130.76, 129.33, 127.93, 126.96, 126.54, 123.27, 61.06, 43.93, 21.56, 14.32;
HRMS for C19H1sBrNO,S: calcd. (M+H)*: 436.0213, found: 436.0209

Ethyl 6-chloro-1-tosyl-1,2-dihydroquinoline-3-carboxylate (2e)

White solid; isolated yield 66% (52 mg). Rt 0.50 (20% EtOAc/hexane); Mp 129 °C; 'H NMR
(400 MHz, CDCl3) 6 7.63 (d, J = 8.6 Hz, 1H), 7.29 (dd, J = 8.7 Hz, 2.0 Hz, 1H), 7.20 (d, J =
8.6 Hz, 2H), 7.03 (d, J = 2.1 Hz, 1H), 7.00 (d, J = 8.0 Hz, 2H), 6.80 (s, 1H), 4.59 (s, 2H), 4.15
(9, J = 7.1 Hz, 2H), 2.27 (s, 3H), 1.25 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCls) &
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163.90, 144.08, 135.63, 134.63, 132.50, 132.06, 130.19, 129.37, 129.31, 128.56, 127.97,
126.97, 126.73, 61.05, 44.32, 21.53, 14.30; HRMS for CigH1sCINO4S: calcd. (M+H)™:
392.0718, found: 392.0720

Ethyl 6-fluoro-1-tosyl-1,2-dihydroquinoline-3-carboxylate (2f)

White solid; isolated yield 68% (52 mg). Ri 0.50 (20% EtOAc/hexane); Mp 130-132 °C; H
NMR (400 MHz, CDCls) 6 7.73 (dd, J = 8.8 Hz, 5.0 Hz, 1H), 7.25 (d, J = 8.2 Hz, 2H), 7.10-
7.13 (m, 1H), 7.06 (d, J = 8.0 Hz, 2H), 6.86 (s, 1H), 6.82 (dd, J = 8.2 Hz, 2.8 Hz, 1H), 4.66 (s,
2H), 4.23 (g, J = 7.1 Hz, 2H), 2.34 (s, 3H), 1.32 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz,
CDCl3) 6 163.94, 160.98 (d, Jc-r = 245.8 Hz), 144.01, 135.52, 132.23 (d, Jcr = 2.0 Hz),
132.02 (d, Jc-r= 2.8 Hz), 129.66 (d, Jc-r= 8.7 Hz), 129.23, 129.22 (d, Jcr= 8.3 Hz), 127.00,
126.78, 117.11 (d, Jcr = 22.6 Hz), 114.53 (d, Jcr = 23.1 Hz), 61.03, 44.40, 21.51, 14.30;
HRMS for C19H1sFNO4S: calcd. (M+H)*: 376.1013, found: 376.1005

Ethyl 1-tosyl-5-(trifluoromethoxy)-1,2-dihydroquinoline-3-carboxylate (29)

White sticky solid; isolated yield 68% (60 mg). Rs 0.50 (20% EtOAc/hexane); *H NMR (400
MHz, CDCls) & 7.66 (d, J = 8.2 Hz, 1H), 7.36 (t, J = 8.3 Hz, 1H), 7.16-7.19 (m, 2H), 7.09-
7.12 (m, 1H), 7.07 (s, 1H), 6.99 (d, J = 8.0 Hz, 2H), 4.60 (d, J = 1.3 Hz, 2H), 4.17 (9, J = 7.1
Hz, 2H), 2.27 (s, 3H), 1.26 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz, CDCls) § 163.81,
14558, 144.28, 137.57, 135.52, 130.46, 129.29, 126.87, 126.84, 126.38, 125.77, 121.79,
121.67, 118.87, 61.10, 43.99, 21.49, 14.28; HRMS for CxHigF3sNOsS: calcd. (M+H)*:
442.0931, found: 442.0924

Ethyl 6-nitro-1-tosyl-1,2-dihydroquinoline-3-carboxylate (2h)

White solid; isolated yield 64% (52 mg). Rt 0.50 (20% EtOAc/hexane); Mp 147-148 °C; H
NMR (400 MHz, CDCls) 6 8.16 (dd, J = 9.0 Hz, 2.6 Hz, 1H), 7.94 (d, J = 2.6 Hz, 1H), 7.86
(d, J = 9.0 Hz, 1H), 7.28 (d, J = 8.3 Hz, 2H), 7.05 (d, J = 8.4 Hz, 2H), 7.00 (s, 1H), 4.67 (d, J
=1.0 Hz, 2H), 4.19 (q, J = 7.2 Hz, 2H), 2.29 (s, 3H), 1.26 (t, J = 7.1 Hz, 3H); 13C NMR (100
MHz, CDClz) 6 163.51, 145.57, 144.69, 141.74, 135.62, 131.51, 129.65, 128.24, 127.77,
126.94, 126.86, 124.98, 123.49, 61.36, 44.35, 21.56, 14.27; HRMS for C19H1sN206S: calcd.
(M+H)": 403.958, found: 403.956

3-(Phenylsulfonyl)-1-tosyl-1,2-dihydroquinoline (2k)

White solid; isolated yield 72% (61 mg). R 0.50 (20% EtOAc/hexane); Mp 151-153 °C; H
NMR (400 MHz, CDCls) & 7.82 (d, J = 7.5 Hz, 2H), 7.72 (d, J = 8.0 Hz, 1H), 7.62 (t, J = 7.3
Hz, 1H), 7.52-7.55 (m, 2H), 7.36 (t, J = 7.4 Hz, 1H), 7.17 (d, J = 7.4 Hz, 1H), 7.07 (d,J = 7.3
Hz, 1H), 6.98 (peaks merged to appear as d, J = 8.4 Hz, 3H), 6.91 (d, J = 8.1 Hz, 2H), 4.55 (s,
2H), 2.25 (s, 3H); 13C NMR (100 MHz, CDCls) & 143.99, 138.96, 135.20, 134.68, 134.46,
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133.99, 132.09, 131.38, 129.62, 129.24, 129.18, 128.17, 127.25, 127.18, 126.95, 126.90,
43.83, 21.56; HRMS for C22H19NO4S;: calcd. (M+H)*: 426.0828, found: 426.0820
7-Methyl-3-(phenylsulfonyl)-1-tosyl-1,2-dihydroquinoline (2I)

White solid; isolated yield 74% (66 mg). Rt 0.50 (20% EtOAc/hexane); Mp 162-164 °C; 'H
NMR (400 MHz, CDClIs) & 7.80-7.82 (m, 2H), 7.59-7.63 (m, 1H), 7.50-7.54 (m, 3H), 6.90-
7.00 (peaks merged to appear as m, 7H), 4.51 (d, J = 0.8 Hz, 2H), 2.35 (s, 3H), 2.25 (s, 3H);
13C NMR (100 MHz, CDCls) & 143.90, 142.34, 139.15, 135.14, 134.75, 133.87, 133.07,
132.27, 129.58, 129.20, 128.99, 128.10, 128.01, 127.46, 127.25, 124.29, 43.88, 21.85, 21.56;
HRMS for C23H21NO4S2: calcd. (M+H)*: 440.0985, found: 440.0980
5-Bromo-7-methyl-3-(phenylsulfonyl)-1-tosyl-1,2-dihydroquinoline (2m)

White solid; isolated yield 74% (66 mg). Rs 0.50 (20% EtOAc/hexane); Mp 190-191 °C; *H
NMR (400 MHz, CDCls) & 7.83 (d, J = 7.6 Hz, 2H), 7.62 (t, J = 7.3 Hz, 1H), 7.51-7.55 (m,
3H), 7.25 (d, J = 5.6 Hz, 2H), 7.05 (d, J = 8.2 Hz, 2H), 6.98 (d, J = 8.2 Hz, 2H), 4.48 (s, 2H),
2.32 (s, 3H), 2.29 (s, 3H); *C NMR (100 MHz, CDCls) & 144.37, 142.90, 138.95, 136.70,
135.01, 134.58, 134.00, 131.90, 130.88, 129.63, 129.38, 128.22, 127.28, 126.71, 124.20,
123.57, 43.53, 21.61, 21.53; HRMS for C23H20BrNO4S;: calcd. (M+H)*: 518.0090, found:
518.0088

6-Fluoro-3-(phenylsulfonyl)-1-tosyl-1,2-dihydroquinoline (2n)

White solid; isolated yield 59% (52 mg). Rt 0.50 (20% EtOAc/hexane); Mp 158-160 °C; *H
NMR (400 MHz, CDCls) & 7.82 (d, J = 7.4 Hz, 2H), 7.68-7.71 (m, 1H), 7.64 (t, J = 7.4 Hz,
1H), 7.54 (t, J = 7.8 Hz, 2H), 7.03-7.08 (m, 1H), 7.00 (d, J = 8.3 Hz, 2H), 6.95 (d, J = 8.2 Hz,
2H), 6.87 (s, 1H), 6.78 (dd, J = 7.9 Hz, 2.8 Hz, 1H), 4.53 (s, 2H); *C NMR (100 MHz,
CDCl3) 6 160.90 (d, Jc.r= 247.0 Hz), 144.24, 138.64, 136.18, 134.36, 134.19, 131.06 (d, Jc-r
= 3.7 Hz), 130.87 (d, Jc-r= 1.9 Hz), 129.70, 129.35, 129.00 (d, Jc-r= 8.4 Hz), 128.55 (d, Jc-r
= 8.6 Hz), 128.25, 127.32, 118.03 (d, Jc-r = 22.6 Hz), 115.28 (d, Jc-r = 23.5 Hz), 43.92, 21.58;
HRMS for C22H1sFNQ4S;: calcd. (M+H)*: 444.0734, found: 444.0732
3-(Phenylsulfonyl)-1-tosyl-7-(trifluoromethoxy)-1,2-dihydroquinoline (20)

White sticky solid; isolated yield 38% (38 mg). Rs 0.50 (20% EtOAc/hexane); *H NMR (400
MHz, CDCls3) 8 7.85 (d, J = 7.5 Hz, 2H), 7.65 (br s, 2H), 7.54-7.58 (m, 2H), 7.11 (d, J = 8.5
Hz, 1H), 7.01-7.06 (m, 4H), 6.96 (d, J = 8.1 Hz, 2H), 4.58 (s, 2H), 2.27 (s, 3H); 3C NMR
(100 MHz, CDClz3) 6 150.75, 144.08, 141.49, 137.56, 135.31, 135.26, 134.00, 131.70, 130.42,
129.89, 129.43, 128.20, 127.66, 121.14, 119.03, 39.63, 21.59; HRMS for C23H1gF3NOsS:
calcd. (M+H)*: 510.0651, found: 510.0652
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1-(1-Tosyl-1,2-dihydroquinolin-3-yl)propan-1-one (2p)

White solid; isolated yield 70% (48 mg). Ri 0.50 (20% EtOAc/hexane); Mp 135-136 °C; 'H
NMR (400 MHz, CDCls) § 7.76 (d, J = 8.0 Hz, 1H), 7.41-7.45 (m, 1H), 7.22-7.29 (m, 3H),
7.16 (d, J = 7.5 Hz, 1H), 7.04 (d, J = 8.1 Hz, 2H), 6.83 (s, 1H), 4.64 (s, 2H), 2.39 (q, J = 7.1
Hz, 2H), 2.33 (s, 3H), 1.03 (t, J = 7.3 Hz, 3H); 3C NMR (100 MHz, CDCls) & 198.30,
143.66, 136.63, 136.01, 132.74, 132.55, 130.79, 129.09, 128.71, 128.07, 127.40, 127.02,
126.97, 43.48, 30.09, 21.45, 8.40; HRMS for C19H19NOsS: calcd. (M+H)*: 342.1158, found:
342.1147

1-(7-Methyl-1-tosyl-1,2-dihydroquinolin-3-yl)propan-1-one (2q)

White solid; isolated yield 72% (51 mg). Rt 0.50 (20% EtOAc/hexane); Mp 152-154 °C; H
NMR (400 MHz, CDCls) 6 7.51 (s, 1H), 7.16 (d, J = 8.2 Hz, 2H), 6.95-7.03 (m, 4H), 6.73 (s,
1H), 4.54 (s, 2H), 2.37 (s, 3H), 2.29 (q, J = 7.6 Hz, 2H), 2.25 (s, 3H), 0.94 (t, J = 7.3 Hz, 3H);
13C NMR (100 MHz, CDCls) & 198.25, 143.55, 141.63, 136.60, 136.10, 132.70, 131.71,
129.04, 128.51, 127.97, 127.87, 127.05, 125.43, 43.54, 29.98, 21.83, 21.45, 8.45; HRMS for
C20H21NOsS: caled. (M+H)™: 356.1315, found: 356.1312
1-(6-Bromo-1-tosyl-1,2-dihydroquinolin-3-yl)propan-1-one (2r)

White solid; isolated yield 69% (58 mg). Rt 0.50 (20% EtOAc/hexane); Mp 137-139 °C; H
NMR (400 MHz, CDCls) 6 7.57 (d, J = 8.6 Hz, 1H), 7.46 (dd, J = 8.6 Hz, 2.3 Hz, 1H), 7.22
(d, J=2.2 Hz, 1H), 7.18 (d, J = 8.2 Hz, 2H), 7.00 (d, J = 8.0 Hz, 2H), 6.66 (s, 1H), 4.56 (d, J
=0.9 Hz, 2H), 2.30 (q, J = 7.4 Hz, 2H), 2.27 (s, 3H), 0.96 (t, J = 7.3 Hz, 3H); *C NMR (100
MHz, CDClz) & 198.00, 143.93, 135.83, 135.61, 133.82, 133.43, 131.05, 131.00, 129.75,
129.27, 128.95, 127.01, 120.20, 43.43, 30.21, 21.48, 8.30; HRMS for C19H1sBrNOsS: calcd.
(M+H)™: 420.0264, found: 420.0268
1-(5-Fluoro-1-tosyl-1,2-dihydroquinolin-3-yl)propan-1-one (2s)

White solid; isolated yield 68% (49 mg). R 0.50 (20% EtOAc/hexane); Mp 141-143 °C; H
NMR (400 MHz, CDCls) 6 7.52 (d, J = 8.2 Hz, 1H), 7.30-7.35 (m, 1H), 7.20 (d, J = 5.9 Hz,
1H), 6.99-7.01 (d and s merged, 3H), 6.90-6.94 (m, 1H), 4.58 (s, 2H), 2.35 (g, J = 7.3 Hz,
2H), 2.27 (s, 3H), 0.97 (t, J = 7.3 Hz, 3H); 13C NMR (100 MHz, CDCl3) & 198.06, 158.97 (d,
Jcr=251.7 Hz), 143.98, 137.71 (d, Jc.r = 4.3 Hz), 135.98, 132.87 (d, Jcr= 1.9 Hz), 131.25
(d, Je-r= 9.5 Hz), 129.26, 129.96, 124.96 (d, Jcr= 5.2 Hz), 122.88 (d, Jc-r= 3.2 Hz), 116.78
(d, Jcr = 16.3 Hz), 113.16 (d, Jcr = 20.7 Hz), 43.22, 30.15, 21.48, 8.31; HRMS for
C19H18FNO3S: calcd. (M+H)*: 360.1064, found: 360.1067
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1-(1-Tosyl-7-(trifluoromethoxy)-1,2-dihydroquinolin-3-yl)propan-1-one (2t)

White solid; isolated yield 63% (54 mg). Ri 0.50 (20% EtOAc/hexane); Mp 138-139 °C; 'H
NMR (400 MHz, CDCls) & 7.60 (s, 1H), 7.20-7.23 (m, 2H), 7.11 (d, J = 8.4 Hz, 1H), 7.03-
7.06 (m, 1H), 7.00 (d, J = 8.1 Hz, 2H), 6.76 (s, 1H), 4.59 (d, J = 0.8 Hz, 2H), 2.35 (q, J = 7.3
Hz, 2H), 2.27 (s, 3H), 0.97 (t, J = 7.3 Hz, 3H); 3C NMR (100 MHz, CDCls3) & 198.04,
150.17, 144.03, 138.14, 135.84, 133.00, 131.15, 129.64, 129.28, 127.02, 126.36, 121.65,
119.65, 118.86, 43.31, 30.19, 21.47, 8.33; HRMS for CxHigF3sNO4S: calcd. (M+H)™:
426.0981, found: 426.0983

Ethyl 6-chloroquinoline-3-carboxylate (3¢)°

White solid; isolated yield 94% (22 mg). Rt 0.50 (20% EtOAc/hexane); Mp 106-108 °C; H
NMR (500 MHz, CDCls) § 9.35 (d, J = 2.1 Hz, 1H), 8.67 (d, J = 1.8 Hz, 1H), 8.02 (d, J = 9.0
Hz, 1H), 7.83 (d, J = 2.3 Hz, 1H), 7.67 (dd, J = 9.0 Hz, 2.4 Hz, 1H), 4.41 (q, J = 7.2 Hz, 2H),
1.40 (t, J = 7.2 Hz, 3H); 3C NMR (125 MHz, CDCls) & 164.97, 150.25, 148.17, 137.57,
133.26, 132.59, 131.10, 127.52, 127.50, 124.14, 61.70, 14.31; HRMS for C12H1oCINO2:
calcd. (M+H)*: 236.0473, found: 236.0480

Ethyl 6-fluoroquinoline-3-carboxylate (3f)°

White solid; isolated yield 87% (19 mg). Rt 0.50 (20% EtOAc/hexane); Mp 109-111 °C; H
NMR (500 MHz, CDCl3) 4 9.33 (d, J = 1.9 Hz, 1H), 8.71 (d, J = 1.8 Hz, 1H), 8.09 (dd, J =
9.2 Hz, 5.3 Hz, 1H), 7.50-7.54 (m, 1H), 7.47 (dd, J = 8.5 Hz, 2.8 Hz, 1H), 4.41 (q, J = 7.2 Hz,
2H), 1.39 (t, J = 7.2 Hz, 3H); 13C NMR (125 MHz, CDCl3) § 165.09, 160.78 (d, Jc-r = 248.5
Hz), 149.39 (d, Jcr = 2.6 Hz), 146.94, 137.86 (d, Jc.r = 5.5 Hz), 132.04 (d, Jc-r= 9.1 Hz),
127.59 (d, Jcr = 10.2 Hz), 124.02, 121.98 (d, Jc-r = 25.6 Hz), 111.87 (d, Jc-r = 21.7 Hz),
61.66, 14.30; HRMS for C12H10FNO2: calcd. (M+H)*: 220.0768, found: 220.0772

Ethyl 7-nitroquinoline-3-carboxylate (3i)

Yellow solid; isolated yield 76% (37 mg). Rr 0.50 (20% EtOAc/hexane); Mp 159-160 °C; 'H
NMR (400 MHz, CDClz) 6 9.51 (s, 1H), 8.97 (s, 1H), 8.85 (s, 1H), 8.32 (d, J = 7.7 Hz, 1H),
8.04 (d, J = 8.9 Hz, 1H), 4.44 (q, J = 7.1 Hz, 2H), 1.40 (t, J = 7.1 Hz, 3H); 13C NMR (100
MHz, CDClz) 6 164.48, 152.18, 149.41, 148.86, 138.21, 130.73, 129.99, 125.87, 125.65,
120.91, 62.11, 14.30; HRMS for C12H10N204: calcd. (M+H)™: 247.0713, found: 247.0706
Ethyl thieno[3,2-b]pyridine-6-carboxylate (3))

White solid; isolated yield 38% (16 mg). Rs 0.50 (20% EtOAc/hexane); Mp 88-90 °C; ‘H
NMR (400 MHz, CDCls) 6 9.23 (d, J = 1.8 Hz, 1H), 8.78 (d, J = 1.8 Hz, 1H), 7.89 (d, J = 5.5
Hz, 1H), 7.57 (d, J = 5.6 Hz, 1H), 4.39 (q, J = 7.2 Hz, 2H), 1.38 (t, J = 7.2 Hz, 3H); 3C
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NMR (100 MHz, CDClz) 5 165.46, 158.50, 148.35, 134.77, 132.29, 125.17, 121.33, 61.52,
14.34; HRMS for C10H9NO>S: calcd. (M+H)*: 208.0427, found: 208.0423
3-(Phenylsulfonyl)quinoline (3k)*°

White solid; isolated yield 81% (22 mg). Rt 0.50 (20% EtOAc/hexane); Mp 151-153 °C; 'H
NMR (400 MHz, CDCl3) 6 9.21 (d, J = 2.3 Hz, 1H), 8.75 (d, J = 2.0 Hz, 1H), 8.10 (d, J = 8.4
Hz, 1H), 7.96-7.98 (m, 2H), 7.90 (d, J = 8.3 Hz, 1H), 7.79-7.83 (m, 1H), 7.60-7.64 (m, 1H),
7.45-7.56 (m, 3H); 13C NMR (100 MHz, CDCls) § 149.40, 147.14, 141.04, 136.91, 134.76,
133.74, 132.78, 129.67, 129.60, 129.19, 128.38, 127.83, 126.39; HRMS for CisH1:NO>S:
calcd. (M+H)*: 270.0583, found: 270.0588

7-Methyl-3-(phenylsulfonyl)quinoline (3I)

White solid; isolated yield 84% (24 mg). Rs 0.50 (20% EtOAc/hexane); Mp 161-163 °C; *H
NMR (400 MHz, CDCls) 6 9.16 (d, J = 2.3 Hz, 1H), 8.68 (d, J = 2.1 Hz, 1H), 7.94-7.96 (m,
2H), 7.86 (s, 1H), 7.78 (d, J = 8.4 Hz, 1H), 7.43-7.54 (m, 4H), 2.53 (s, 3H); 13C NMR (100
MHz, CDClz) 6 149.65, 147.19, 143.92, 141.24, 136.56, 133.87, 133.62, 130.67, 129.55,
128.77, 128.64, 127.75, 124.45, 22.17; HRMS for C16H13NO-S: calcd. (M+H)*: 284.0740,
found: 284.0745

3-(Phenylsulfonyl)-7-(trifluoromethoxy)-1,2-dihydroquinoline (30)

White solid; isolated yield 22% (15 mg). R 0.50 (20% EtOAc/hexane); Mp 139-140 °C; 'H
NMR (400 MHz, CDCl3) & 9.24 (d, J = 2.2 Hz, 1H), 8.78 (d, J = 1.9 Hz, 1H), 7.94-7.99 (m,
4H), 7.47-7.58 (m, 4H); 3C NMR (100 MHz, CDCl3) & 152.01, 149.98, 148.42, 140.73,
136.56, 135.28, 133.95, 131.13, 129.70, 127.86, 124.54, 122.29, 119.02; HRMS for
C16H12F3sNO3S: calcd. (M+H)*: 354.0406, found: 354.0409

1-(Quinolin-3-yl)propan-1-one (3p)

White solid; isolated yield 89% (16 mg). Rt 0.50 (20% EtOAc/hexane); Mp 138-139 °C; ‘H
NMR (400 MHz, CDClz) 6 9.38 (d, J = 2.2 Hz, 1H), 8.66 (d, J = 1.9 Hz, 1H), 8.10 (d, J = 8.2
Hz, 1H), 7.89 (dd, J = 8.1 Hz, 1.1 Hz, 1H), 7.75-7.79 (m, 1H), 7.55-7.59 (m, 1H), 3.09 (q, J =
7.2 Hz, 2H), 1.24 (t, J = 7.2 Hz, 3H); ¥*C NMR (100 MHz, CDCls) 6 199.48, 149.77, 149.13,
136.87, 131.89, 129.45, 129.34, 129.13, 127.53, 126.96, 32.26, 8.03; HRMS for C12H11NO:
calcd. (M+H)*: 186.0913, found: 186.0911

1-(7-Methylquinolin-3-yl)propan-1-one (3q)

White solid; isolated yield 90% (17 mg). Rt 0.50 (20% EtOAc/hexane); Mp 126-127 °C; *H
NMR (500 MHz, CDCls3) § 9.33 (s, 1H), 8.61 (s, 1H), 7.86 (s, 1H), 7.77 (d, J = 8.3 Hz, 1H),
7.39 (d, J = 8.2 Hz, 1H), 3.06 (g, J = 7.1 Hz, 2H), 2.53 (s, 3H), 1.23 (t, J = 7.2 Hz, 3H); *C
NMR (100 MHz, CDCl3) & 199.49, 149.98, 149.19, 142.84, 136.58, 129.83, 128.97, 128.51,
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128.44, 124.98, 32.17, 22.14, 8.06; HRMS for C13H13NO: calcd. (M+H)*: 200.1070, found:
200.1071

Ethyl-2-(((4-methylphenyl)sulfonamido)(phenyl)methyl)-3-phenylacrylate (4a)®

White solid; isolated yield 62% (270 mg). The spectroscopic data matches well with the
reported data.

Ethyl (E)-2-(((4-methylphenyl)sulfonamido)(p-tolyl)methyl)-3-phenylacrylate (4b)

White solid; isolated yield 63% (283 mg). Rs 0.50 (20% EtOAc/hexane); *H NMR (500 MHz,
CDCls): 6 7.60 (s, 1H), 7.35 (d, J = 8.0 Hz, 2H), 7.30-7.32 (m, 3H), 7.19 (d, J = 9.3 Hz, 2H),
7.12 (d, J = 6.3 Hz, 1H), 7.03-7.07 (m, 4H), 6.27 (d, J = 10.4 Hz, 1H), 5.74 (d, J = 10.4 Hz,
1H), 4.04-4.09 (m, 2H), 2.34 (s, 3H), 2.27 (s, 3H), 1.16 (t, J = 7.1 Hz, 3H); *C NMR (100
MHz, CDClz) & 166.52, 142.83, 142.36, 137.87, 137.28, 136.23, 133.83, 129.49, 129.37,
129.30, 129.26, 129.00, 128.78, 127.10, 126.25, 61.14, 53.87, 21.50, 21.01, 14.09; HRMS for
Co6H27NOsS: caled. (M+H)™: 472.1553, found: 472.1548
Ethyl-2-((2,6-dichlorophenyl)((4-methylphenyl)sulfonamido)methyl)-3-phenylacrylate
(4c)

White solid; isolated yield 67% (337 mg). Rt 0.50 (20% EtOAc/hexane); *H NMR (400 MHz,
CDCl3) (E-Z mixture): & 7.62-7.64 (m appearing as br d, 4H), 7.13-7.30 (m, 12H), 7.03-7.11
(m, 6H), 6.39-6.43 (m, 4H), 6.28-6.31 (m, 1H, E), 6.07-6.11 (m, 1H, Z), 5.90-5.93 (m, 1H, E),
5.83 (d, J = 2.1 Hz, 1H, E), 4.04-4.14 (m, 4H), 2.33 (s, 3H, E), 2.31 (s, 3H, Z), 1.21 (, J = 7.2
Hz, 3H, E), 1.11 (t, J = 7.1 Hz, 3H, Z); 3C NMR (100 MHz, CDCl3) 5 167.32, 165.23,
143.24, 137.71, 137.04, 134.73, 133.36, 132.54, 132.46, 131.14, 129.57, 129.24, 129.19,
128.36, 128.23, 127.22, 126.88, 126.85, 61.31, 61.16, 56.11, 54.19, 21.42, 21.39, 13.95,
13.72; HRMS for C25H23CI2NO4S: caled. (M+H)*: 504.0798, found: 504.0795
Ethyl-2-(((4-methylphenyl)sulfonamido)(thiophen-3-yl)methyl)-3-phenylacrylate (4d)
White solid; isolated yield 50% (220 mg). Rs 0.50 (20% EtOAc/hexane); *H NMR (400 MHz,
CDClIs) (E-Z mixture): 6 7.66 (d, J = 8.2 Hz, 2H, Z), 7.54 (s, 1H, E), 7.30-7.35 (m, 6H), 7.11-
7.20 (m, 7H), 7.02-7.08 (m, 6H), 6.95-6.96 (m, 1H, E), 6.86-6.90 (m, 2H), 6.53 (s, 1H, 2),
6.32 (d, J = 10.3 Hz, 1H, E), 5.94 (d, J = 9.6 Hz, 1H, Z), 5.71 (d, J = 10.4 Hz, 1H, E), 5.22 (d,
J=9.6 Hz, 1H, Z), 4.02-4.10 (m, 2H, E), 3.79-3.89 (m, 2H, Z), 2.32 (2s, 3H, E), 2.14 (s, 3H,
Z), 1.15 (t, J = 7.1 Hz, 3H, E), 0.80 (t, J = 7.1 Hz, 3H, Z); *C NMR (100 MHz, CDCls) §
166.47, 143.38, 142.95, 141.90, 141.02, 140.01, 137.89, 137.77, 134.63, 133.72, 130.14,
129.56, 129.30, 128.98, 128.83, 128.55, 128.43, 127.88, 127.27, 127.08, 126.62, 126.40,
126.34, 126.24, 122.12, 121.71, 61.20, 60.94, 58.88, 51.33, 21.51, 21.30, 14.09, 13.39;
HRMS for C23H23NO4S;: calcd. (M+H)": 464.0961, found: 464.0953
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Ethyl-3-(2,4-dimethylphenyl)-2-(((4-methylphenyl)sulfonamido)(phenyl)methyl)acrylate
(4e)

White solid; isolated yield 58% (268 mg). Rs 0.50 (20% EtOAc/hexane); *H NMR (400 MHz,
CDCls) (E-Z mixture): 6 7.75 (s, 1H, E), 7.68 (d, J = 8.2 Hz, 2H, E), 7.35 (d, J = 8.2 Hz, 2H,
E), 7.26 (d, J = 7.3 Hz, 2H, Z), 7.16-7.23 (m, 8H), 7.11 (d, J = 8.0 Hz, 2H, Z), 7.00 (d, J = 8.1
Hz, 2H, Z), 6.98 (s, 1H, Z), 6.84-6.91 (m, 3H), 6.74 (d, J = 9.2 Hz, 2H, E), 6.41 (d, J = 7.7
Hz, 1H, Z), 6.26 (d, J = 10.3 Hz, 1H, E), 5.94 (d, J = 9.2 Hz, 1H, Z), 5.67 (d, J = 10.3 Hz, 1H,
E), 5.28 (d, J = 9.2 Hz, 1H, Z), 4.04-4.12 (m, 2H, E), 3.72 (g, J = 7.1 Hz, 2H, Z), 2.29 (s, 3H,
E), 2.27 (s, 3H, E), 2.22, 2.21 (2 s merged, 6H, Z), 2.10 (s, 3H, E), 2.07 (s, 3H, 2), 1.13 (t,J =
7.1 Hz, 3H, E), 0.68 (t, J = 7.1 Hz, 3H, Z); 1*C NMR (100 MHz, CDCls) & 167.46, 166.73,
143.32, 142.81, 141.42, 139.77, 139.54, 138.83, 138.74, 138.16, 138.07, 137.95, 137.30,
135.54, 131.82, 131.21, 131.04, 130.35, 130.06, 129.61, 129.49, 129.31, 128.52, 128.45,
128.00, 127.85, 127.69, 127.35, 127.19, 126.97, 126.89, 126.47, 126.34, 125.77, 61.40,
61.14, 60.64, 53.96, 21.47, 21.37, 21.29, 21.14, 19.83, 19.79, 14.07, 13.33; HRMS for
C27H29NO4S: caled. (M+H)™: 464.1890, found: 464.1896
Ethyl-3-(2,4-dimethylphenyl)-2-(((4-methylphenyl)sulfonamido)(p-tolyl)methyl) acrylate
(4f)

White solid; isolated yield 46% (219 mg). Rs 0.50 (20% EtOAc/hexane); *H NMR (400 MHz,
CDCl3) (E-Z mixture): & 7.73 (s, 1H, E), 7.67 (d, J = 8.1 Hz, 2H, Z), 7.34 (d, J = 8.1 Hz, 2H,
E), 7.08-7.13 (m, 6H), 6.97-7.02 (m, 7H), 6.73-6.89 (m, 5H), 6.41 (d, J = 7.7 Hz, 1H, Z), 6.24
(d, J=10.1 Hz, 1H, E), 5.87 (d, J = 9.4 Hz, 1H, 2), 5.62 (d, J = 10.3 Hz, 1H, E), 5.23 (d, J =
9.2 Hz, 1H, Z), 4.03-4.11 (m, 2H, E), 3.72 (9, J = 7.1 Hz, 2H, Z), 2.29 (s, 3H, E), 2.26 (s, 3H,
E), 2.22 (s, 9H, Z), 2.21 (s, 3H, E), 2.09 (s, 3H, Z), 2.06 (s, 3H, E), 1.14 (t, J = 7.1 Hz, 3H, E),
0.69 (t, J = 7.1 Hz, 3H, Z); °C NMR (100 MHz, CDCl3) § 167.48, 166.78, 143.26, 142.74,
141.23, 139.48, 138.61, 138.10, 138.07, 137.99, 137.41, 137.29, 137.03, 136.76, 135.77,
135.53, 131.92, 131.18, 130.32, 130.09, 129.58, 129.53, 129.27, 129.21, 129.16, 128.01,
127.87, 127.21, 126.98, 126.86, 126.38, 126.26, 125.74, 61.18, 61.09, 60.59, 53.78, 21.47,
21.37,21.28, 21.13, 21.01, 20.99, 19.83, 19.79, 14.10, 13.35; HRMS for C2sH31NO4S: calcd.
(M+H)*: 500.1866, found: 500.1873
Ethyl-3-(2,4-dimethylphenyl)-2-(((4-methylphenyl)sulfonamido)(thiophen-3-yl) methyl)
acrylate (49)

White solid; isolated yield 39% (183 mg). Rt 0.50 (20% EtOAc/hexane); *H NMR (400 MHz,
CDCl3) (E-Z mixture): & 7.67-7.69 (m, 3H), 7.35 (d, J = 8.2 Hz, 2H, E), 6.87-7.17 (m, 14H),
6.74 (d, J =7.9 Hz, 1H, Z), 6.72 (s, 1H, Z), 6.36 (d, J = 7.8 Hz, 1H, Z), 6.29 (d, J = 10.2 Hz,
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1H, E), 6.02 (d, J = 9.5 Hz, 1H, Z), 5.61 (d, J = 10.2 Hz, 1H, E), 5.27 (d, J = 9.6 Hz, 1H, 2),
4.04-4.16 (m, 2H, E), 3.72-3.80 (m, 2H, Z), 2.28, 2.30 (2s, 6H, E), 2.21, 2.22 (2s, 6H, Z), 2.09
(s, 3H, Z), 2.06 (s, 3H, E), 1.16 (t, J = 7.1 Hz, 3H, E), 0.72 (t, J = 7.1 Hz, 3H, Z); 3C NMR
(100 MHz, CDCl3) 6 167.50, 166.72, 143.35, 142.85, 141.46, 140.98, 140.58, 139.53, 138.54,
138.24, 138.08, 137.89, 137.17, 135.52, 131.69, 131.19, 130.71, 130.37, 129.98, 129.65,
129.62, 129.32, 127.99, 127.19, 126.94, 126.88, 126.65, 126.43, 126.31, 126.00, 125.77,
121.95, 121.62, 61.16, 60.68, 58.57, 51.17, 21.48, 21.38, 21.29, 21.14, 19.82, 19.77, 14.10,
13.36; HRMS for C25H27NO.4S2: caled. (M+Na)*: 492.1274, found: 492.1276
Ethyl-3-(4-isopropylphenyl)-2-(((4-methylphenyl)sulfonamido)(p-tolyl)methyl)acrylate
(4h)

White solid; isolated yield 52% (255 mg). Rt 0.50 (20% EtOAc/hexane); *H NMR (400 MHz,
CDCls) (E-Z mixture): 6 7.63 (d, J = 8.2 Hz, 2H, Z), 7.53 (s, 1H, E), 7.33 (d, J = 8.2 Hz, 2H,
E), 7.20 (d, J = 7.9 Hz, 2H, E), 7.10-7.14 (m, 4H), 6.97-7.04 (m, 12H), 6.83 (d, J = 8.1 Hz,
2H, Z), 6.47 (s, 1H, Z), 6.29 (d, J = 10.4 Hz, 1H, E), 5.88 (d, J = 9.4 Hz, 1H, Z),5.76 (d, J =
10.4 Hz, 1H, E), 5.17 (d, J = 9.4 Hz, 1H, Z), 3.97-4.05 (m, 2H, E), 3.78-3.86 (m, 2H, Z), 2.76-
2.86 (m, 2H), 2.31 (s, 3H, E), 2.24 (s, 3H, E), 2.20 (s, 3H, Z), 2.10 (s, 3H, Z), 1.19 (s, 3H, E),
1.17 (s, 3H, E), 1.15 (s, 3H, 2), 1.13 (s, 3H, 2), 1.11 (t, J = 7.2 Hz, 3H, E), 0.79 (t, J = 7.2 Hz,
3H, Z); BC NMR (100 MHz, CDCls) & 167.97, 166.67, 150.71, 149.57, 143.23, 142.81,
142.58, 137.98, 137.93, 137.87, 137.42, 137.23, 136.34, 135.43, 132.16, 131.30, 129.68,
129.53, 129.32, 129.30, 129.23, 129.17, 128.71, 128.31, 127.27, 127.14, 126.91, 126.48,
126.34, 125.93, 61.61, 61.06, 60.81, 54.00, 34.00, 33.94, 31.69, 23.88, 23.84, 23.81, 23.79,
21.53, 21.27, 21.03, 14.11, 13.44; HRMS for C29H33NO4S: calcd. (M+Na)*: 514.2023, found:
514.2027

Ethyl 2-phenyl-1-tosyl-1,2-dihydroquinoline-3-carboxylate (5a)

White solid; isolated yield 62% (30 mg). Rt 0.50 (20% EtOAc/hexane); Mp 99-100 °C 'H
NMR (400 MHz, CDCls) 6 7.62 (d, J = 8.0 Hz, 1H), 7.07-7.29 (m, 11H), 6.99 (d, J = 8.2 Hz,
2H), 6.44 (s, 1H), 4.13 (q, J = 7.1 Hz, 2H), 2.27 (s, 3H), 1.20 (t, J = 7.1 Hz, 3H); 3C NMR
(100 MHz, CDClz3) 6 164.59, 143.78, 137.38, 135.75, 134.12, 133.41, 130.71, 129.15, 128.38,
128.29, 128.12, 128.02, 127.84, 127.45, 127.22, 126.98, 126.81, 60.97, 55.90, 21.53, 14.28;
HRMS for C25H23NO4S: caled. (M+H)*: 434.1421, found: 434.1418

Ethyl 2-(p-tolyl)-1-tosyl-1,2-dihydroquinoline-3-carboxylate (5b)

White solid; isolated yield 69% (62 mg). Rs 0.50 (20% EtOAc/hexane); Mp 128-129 °C; *H
NMR (400 MHz, CDCl3) 6 7.61 (d, J = 8.1 Hz, 1H), 7.26-7.28 (m, 1H), 7.21-7.24 (m, 2H),
7.14 (s, 1H), 7.08-7.13 (m, 2H), 7.06 (br d, J = 7.9 Hz, 2H), 6.99 (d, J = 8.0 Hz, 2H), 6.93 (d,
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J =8.0 Hz, 2H), 6.40 (s, 1H), 4.12 (q, J = 7.1 Hz, 2H), 2.27 (s, 3H), 2.17 (s, 3H), 1.20 (t, J =
7.1 Hz, 3H); 13C NMR (100 MHz, CDCls) 6 164.59, 143.71, 137.79, 135.81, 134.31, 134.12,
133.26, 130.65, 129.13, 129.10, 128.23, 128.15, 127.99, 127.51, 126.76, 60.93, 55.74, 21.52,
21.04, 14.28; HRMS for C26H2sNO4S: calcd. (M+H)*: 448.1577, found: 448.1576

Ethyl 2-(2,6-dichlorophenyl)-1-tosyl-1,2-dihydroquinoline-3-carboxylate (5c)

White solid; isolated yield 56% (44 mg). Ri 0.50 (20% EtOAc/hexane); Mp 147-148 °C; H
NMR (400 MHz, CDCl3) § 7.60 (d, J = 8.1 Hz, 1H), 7.30-7.34 (m, 3H), 7.18-7.22 (m, 2H),
7.12-7.16 (m, 2H), 7.00-7.06 (m, 4H), 4.00-4.08 (m, 2H), 2.28 (s, 3H), 1.11 (t, J = 7.1 Hz,
3H); 13C NMR (100 MHz, CDCls) 6 164.51, 143.94, 136.76, 136.40, 135.59, 135.31, 135.04,
130.93, 129.65 129.30, 128.16, 127.57, 127.43, 126.64, 126.28, 124.87, 60.92, 54.53, 21.56,
14.06; HRMS for C25H21CI2NO4S: caled. (M+H)*: 502.0641, found: 502.0643

Ethyl 2-(thiophen-3-yl)-1-tosyl-1,2-dihydroquinoline-3-carboxylate (5d)

White solid; isolated yield 40% (21 mg). Rt 0.50 (20% EtOAc/hexane); Mp 130-132 °C; H
NMR (400 MHz, CDCls) 6 7.66 (d, J = 8.1 Hz, 1H), 7.28-7.32 (m, 1H), 7.22 (d, J = 8.3 Hz,
2H), 7.13-7.16 (m, 1H), 7.06-7.09 (m, 3H), 6.99 (d, J = 8.1 Hz, 2H), 6.94 (dd, J = 5.0 Hz, 1.1
Hz, 1H), 6.86 (t, J = 1.4 Hz, 1H), 6.46 (s, 1H), 4.12-4.18 (m, 2H), 2.27 (s, 3H), 1.22 (t, J =
7.1 Hz, 3H); 3C NMR (100 MHz, CDCls) & 164.45, 143.82, 138.71, 135.77, 134.31, 132.84,
130.78, 129.17, 128.41, 128.20, 127.90, 126.95, 126.83, 126.80, 125.91, 122.91, 60.99,
52.68, 21.52, 14.31; HRMS for C23H21NO.S2: calcd. (M+H)*: 440.0985, found: 440.0976
Ethyl 5,7-dimethyl-2-phenyl-1-tosyl-1,2-dihydroquinoline-3-carboxylate (5¢)

White solid; isolated yield 61% (28 mg). Rt 0.50 (20% EtOAc/hexane); Mp 129-130 °C; H
NMR (400 MHz, CDClz) & 7.31 (s, 1H), 7.29 (br s, 1H), 7.21-7.25 (m, 2H), 7.10-7.17 (m,
4H), 6.99 (d, J = 8.0 Hz, 2H), 6.77 (s, 1H), 6.40 (s, 1H), 4.13 (q, J = 7.1 Hz, 2H), 2.28 (s,
3H), 2.23 (s, 3H), 2.20 (s, 3H), 1.20 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCls) §
164.90, 143.61, 140.73, 137.59, 135.98, 135.80, 134.23, 130.72, 129.51, 129.01, 128.28,
127.83, 127.20, 127.01, 126.50, 126.17, 123.59, 60.84, 55.25, 21.68, 21.54, 18.91, 14.33;
HRMS for C27H27NO4S: caled. (M+H)*: 462.1734, found: 462.1736

Ethyl 5,7-dimethyl-2-(p-tolyl)-1-tosyl-1,2-dihydroquinoline-3-carboxylate (5f)

White solid; isolated yield 56% (32 mg). Rs 0.50 (20% EtOAc/hexane); Mp 90-91 °C; 'H
NMR (400 MHz, CDCls) 6 7.30 (s, 1H), 7.27 (s, 1H), 7.22 (d, J = 8.3 Hz, 2H), 7.07 (d, J =
8.0 Hz, 2H), 6.99 (d, J = 8.0 Hz, 2H), 6.93 (d, J = 8.0 Hz, 2H), 6.77 (s, 1H), 6.36 (s, 1H), 4.12
(9, J = 7.1 Hz, 2H), 2.27 (s, 3H), 2.23 (s, 3H), 2.20 (s, 3H), 2.17 (s, 3H), 1.20 (t, J = 7.1 Hz,
3H); 13C NMR (100 MHz, CDCls3) § 164.91, 143.56, 140.64, 137.56, 136.02, 135.74, 134.51,
134.22, 130.59, 129.47, 129.02, 128.99, 127.14, 127.00, 126.53, 126.30, 123.63, 60.80,
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55.09, 21.68, 21.53, 21.05, 18.91, 14.33; HRMS for C2sH29NO4S: calcd. (M+H)*: 476.1890,
found: 476.1890

Ethyl 7-isopropyl-2-(p-tolyl)-1-tosyl-1,2-dihydroquinoline-3-carboxylate (5g)

White solid; isolated yield 47% (28 mg). Rt 0.50 (20% EtOAc/hexane); Mp 98-99 °C;'H
NMR (400 MHz, CDCls) 6 7.48 (s, 1H), 7.19-7.21 (m, 2H), 7.13 (br s, 1H), 7.07 (br d, J =
8.1 Hz, 2H), 6.93-6.98 (m, 6H), 6.39 (s, 1H), 4.11 (q, J = 7.1 Hz, 2H), 2.78-2.88 (m, 1H),
2.26 (s, 3H), 2.17 (s, 3H), 1.16-1.19 (m, 9H); 3C NMR (100 MHz, CDCls) 5 164.81, 152.22,
143.59, 137.63, 135.82, 134.76, 134.08, 133.36, 129.08, 129.05, 128.21, 127.20, 127.00,
126.64, 126.23, 125.10, 124.79, 60.80, 55.82, 34.17, 23.75, 23.47, 21.51, 21.06, 14.29;
HRMS for C29H31NO,S: calcd. (M+H)*: 490.2047, found: 490.2045

Ethyl 5,7-dimethyl-2-(thiophen-3-yl)-1-tosyl-1,2-dihydroquinoline-3-carboxylate (5h)
White solid; isolated yield 57% (31 mg). R 0.50 (20% EtOAc/hexane); Mp 135-136 °C; *H
NMR (400 MHz, CDCls) 6 7.33 (br s, 1H), 7.21-7.23 (m, 3H), 7.07 (dd, J = 5.0 Hz, 3.0 Hz,
1H), 6.99 (d, J = 8.0 Hz, 2H), 6.93 (dd, J = 5.0 Hz, 1.2 Hz, 1H), 6.84 (m, 1H), 6.79 (br s, 1H),
6.42 (s, 1H), 4.11-4.19 (m, 2H), 2.26, 2.27 (2s, 6H), 2.19 (s, 3H), 1.22 (t, J = 7.1 Hz, 3H); 13C
NMR (100 MHz, CDClz) & 164.73, 143.66, 140.80, 138.95, 135.98, 135.92, 134.44, 130.11,
129.52, 129.03, 126.99, 126.90, 126.57, 126.28, 125.68, 123.32, 122.73, 60.86, 52.21, 21.71,
21.53, 18.91, 14.36; HRMS for C25H2sNO4S2: calcd. (M+H)*: 468.1298, found: 468.1288
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e N

Ts F2 - Acquisition Parameers
A Date_ 2017 1006
Time 15.30
INSTRUM spect
PROBHD 5 mm PABBO BHY
PULFROG e
] 63336
SOLVENT coCiR
NS 8
ns 0
5WH 9615385 Hr
FIDRES 0.146719 He
AQ 34078720 sec
RG 114.26
ow 52000 usec
]ZII 6.50 usec
3000 K

1][ 1. 0000000 sec
TDO i

==—==—= CHANNEL [| ==
SHM 400. 1629712 MHz
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g"lz ]"m-oes:.m? AramElers
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WDW EM
558 0
LB 0.30 Hz
GE 0

J PC 100

) JIJI. h "

#a g ¢

28,9912
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24,2899
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EXPNO M0
PROCKO 1
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Dlalie_ 201710

Tnn: 1. IJ.i

INSTRUM spect

PROBHD 5 mm PABEO BRS

PULPROG epe3l

™ 65536
SOLVENT CDoiz
NS 512

ns 0
SWH 24038 451 He
FIDRES 0.366708 He
AQ 13631488 sec
RG 20148
ow 20,800 usec
DE 6.50 usec
TE 3000 K
o 2 OOD0000 sec
D1 0L03000000 sac
1
==—==—= CHANNEL fl ==
5RO 100.6304903 MHz
NUCt 13C
P 0,00 usec
PLW1 53.00000000 W
==—=—= CHANNEL 2 —=

SF()’! 400, 1621006 MHz
LIC2 H

t PDPRGZ  walzle

PC

P2 0000 usec
PLW2 1300000000 W
PLWIZ 027063009 W
PLW13 0.22651000 W
F2 - Processing parameters
( £ st
lse Jmmnmnmw
TWDW EM
.‘SSB
T T T T T T T T T T T T 12 1.00 Hz
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1700 160 150 140 130 120 110 100 90 BOD 70 &0 50 40 3 20 10 ppmipe o 1,40

Figure 20: 13C NMR spectrum of 2I
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I 13.20 usec
IPLW 1 1300000000 W
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Current Data Parameders
NAME  13-Mar-AN-2018
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PROCKO 1

]“2 .‘ll:qu.lﬁlﬂm‘l F‘ars.lm'l:
e 201803
2 1]
INSTRL'M spect
PROBHD 5 mm PABED BEY
PULPROG 2zl

D RAEL]
SOLVENT Cooi
NS 1024

ns 4

5WH 24038 451 He
FIDRES 0366708 He

AQ 1.3631488 sec
RG 20148
ow 20,800 usec
DE 6.50 usec
TE 3000 K
o 200000000 s2c
D QL0000 s2c
1
==—==—= CHANNEL fl —=
Kial| 1006304903 MHz
NUC1 13C
jal 0,00 wsec
PLW1 53 D0000000 W
==—=—= CHANNEL 2 —=
‘;H)‘z 40, 1621006 MHz
LUC2 1H
t PDPRGZ  walzle
PCPI2 0000 usec
PLW2 13 DOD0000 W
PLW12 0. 27063000 W
PLW13 . “E\Sl{ﬂj“’
J H ‘ ‘ ]“2 ]"m-cetams %mm:Lerk
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Figure 22: 13C NMR spectrum of 2m
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FWH S012820 Hr
FIDRES 0.122266 He
AQ 40894465 sac
RG 120 57
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T i
==—==—= CHANNEL fl =—=
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F2 - Processing paramelers
51 b5§£
4001605368 MHz
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Figure 23: *H NMR spectrum of 2n
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NAME  10-Oct-AN-2017
EXPND 150
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171011
Time 137
INSTRUM spect
PROBHD 5 mm PARBO BRY
PULPROG 2zl
D 63536
SOLVENT (NN
NE 512
Ds 0
SWH 24038 461 Hx
FIDRES {I"-ﬁb"QS He
A 1.3 8 sec
R EUI .Lﬂ
oW 20BN usec
DE 650 usec
TE 300.0 K
D1 2 000D sec
Di1 0.03000000 sec
TN} i
==—==—=CHANNEL fl ==
5FO1 100.6304903 MHz
NUCt 13C
M 0.00 usec
PLW1T 5300000000 W
==—=—— CHANNEL 2 =—=
SFO2 4001621006 MHz
NUC2 IH
CPDPRG2 waltzl6
PCPD2 o). 00 usec
PLW2 13 00000000 W
PLWIZ  0.27963000W
PLwWi3 0.2265 1000 W
F2 - Processing paramelers
SI $p5
: lﬂ}ﬁ’DJ.JSvD MHz
EM
T T T T T T T T T T T T T T T T 1.00 Hz
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Figure 24: 13C NMR spectrum of 2n
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Figure 25: *H NMR spectrum of 20
NRATVESS o cewgaagecassny . o o
: 7 BRUKER

§
.{
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PROCNG 1

F2 — Acquisition Parameiers
Dtz 20180226

Time 13.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG ppzd0

™ 63553
SOLVENT CDond
N5 512
Ds 0

5WH 24038 461 He
FIDRES 0366798 He
AQ

13631488 sec
Rii 201.48
ow 20,800 usec
DE 650 usec
TE 3000 K
Di 00000000 == c
D11 003000000 sac
T 1
==—==—= CHAKNEL {1 ===
5HM 100.6304003 MHz
NUCH 13C
P 0.00 usec
FLW1 5300000000 W
==——=——= CHANNEL 2 =—=

5RO 400, 1621006 MHz
NuC2 1H

CPOPRG[2 wallz16
PCPD2 O () usec
PLW2 1300000000 W
PLWIZ 027063000 W
PLWI3 022651000 W

F2- ]"cmestiina aramelers
3l 31.&%

1006204380 MHz
/| EM
§SB ]
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Figure 26: 13C NMR spectrum of 20
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NAME (08-JAN-FN-2018
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rTOE PROCNO i
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ts Diate_ 20180108
Time 1602
x INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG zp30
T 63336
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N5 8
ns ]
FWH 012820 He
FIDRES 0122266 He
AQ 4 DEI4485 sec
RG .54
oW 62400 usec
DE 6.50 usec
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==—==—= CHANNEL fl ==
5R01 400.1629712 MHz
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P 13.20 usec
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Figure 27: 'H NMR spectrum of 2p
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F2 — Acquisition Parameters
Diate_ 20180110
Time 1801
INSTRUM spect
PROBHD 5 mm F‘ABHD i
PULPROG Ig:p-g
T 6553
SOLVENT C])Cl'.’-
NS 512
D3 0
5WH 24038 4581 He
FIDRES D 386798 He
AQ 13631488 sec
RG 20148
ow 20800 usec
DE 650 usec
TE 30000 K
Dt 00000000 s=c
D11 QLOF000000 sac
TL
====—= CHANNEL fl ==
SR 100. 6304003 MHz
NUCH 13C
P 0,00 usec
LW 5300000000 W
==—==—= CHANNEL 2 ==
SF—'(?| 1001&"100& Mz
1H
CPOPRG[2 waltz16
PCPO2 000 usec
PLWZ 1300000000 W
PLWIZ 027063000 W
PLW13 0.22651000 W
F2 - Processing parameters
H i
iF ][l]ﬁ"Di.wE-D MHz
WDW EM
.ISSB
T T T T T T T T T T T T T T T T T T T T I(:ﬁ 100 He
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Figure 28: 13C NMR spectrum of 2p
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tle M
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Ts Dae_ 20171226
prin | Time 17.08
INSTRUM spect
PROBHD 5 mm PAREO BRS
PULPROG g3
D 63336
SOLVENT (WNES
NS 8
ns ]
S5WH 06 15.385 He
FIDRES 0.146719 He
AQ 120 sec
RG E
oW 52000 usec
DE 650 usec
TE 300.0 K
D1 1. DODO000D s2c
T 1
==—==—= CHANNEL fl ==
SR 400. 16297 12 MHz
NUCH IH
M 13.20) nsec
PLW1 1300000000 W
l"lz Pmoﬁ:.mﬁ arameters
AF 400 1605361 MHz
WDW EM
558 0O
LE 0.30 Hzx
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" |PC 100
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Figure 29: 'H NMR spectrum of 2q
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TE 3000 K
o 200000 sec
Dl (03000000 sec
TDO i
==—==—CHANNEL fl==
SF1 1006304003 MHz
NUCI .
4! .00 usec
PLW1 53 00000000 W
==—==—CHANNEL f2==
SFO2 A00. 162 1006 MHz
NUC2 i
CPDPRG2 wallzla
PCPO2 00 usec
PLW2 1300000000 W
PLW12 0.27063000 W
PLW13 022651000 W
F2 - Processing parameiers
sl 37768
SF 100. 6204380 MHz
H | ‘ J WDwW EM
S5 0
LB 1.00 Hx
GH
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o 653l
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Figure 31: *H NMR spectrum of 2r
NRAT-VI-63 N L
g EEEEE RS HEE £ 28 »
= ZESZIS35HREE mSE = 25 : BRUKER
i RN T 777 G
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NAME 1D—Ian—] h—‘EEILZH
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PROCNO |
]“2 .ﬁ:qmalunn F‘aramet*
2018011
Tlm: 18 "-4
INSTRUM spect
PROBHD 5 mm PABBD BH/
PULPROG 20
T 65336
SOLVENT Cl)Cl'l
NS 5
ns
FWH MDSE.iﬁ] He
FIDRES 0386798 He
13631488 sec
RG 20148
ow 20,800 usec
DE 6.50 usec
3000 K
Dt LO0D00000 =c
D1 DLOF000000 sac
1
====—= CHANNEL {1l ===
SR 100. 6304903 MHz
\ILCl 13C
0.0 wmec
PLW 5300000000 W
==—==—=CHANNEL {2 =—=
‘;F’(g 400. 1b"1DDﬁ MHz
tH
CPDPRG2Z walizls
PCPO2 000 usec
PLWI 1300000000 W
PLWIZ 027063000 W
PLW13 0. 22651000 W
F2- ﬁmﬂiina AFEMELES
il 31.&%
GF 1006204380 MHz
W EM
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Figure 32: 3C NMR spectrum of 2r
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Curmrent Data Parameters
NAME  12-Mar—FN-2018
EXPNO 130
PROCNG 1

F2 - Acquisition Paramete rs
Date_ 20180312

Time 1606

INSTRUM spect
PROBHIY 5 mm PABEO BRY

PULFROG 30

] 63336
SOLVENT CoeiR

NS 8

ns o

FWH 0615385 Hx
FIDRES 0.146710 He
A 34078720 sec

RG 12057
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DE 6.50 usec
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i 1L 000D s2c
TN} i
F=—=—= CHANNEL fl =—=
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NILICT IH
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Figure 33: 'H NMR spectrum of 2s
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Current Data Parameters
NAME 13-Mar-FN-2018
EXPRO 380
PROCHNO 1
F2 — Acquisition Paramseiers
Diate_ 0180314
Time 318
INSTRUM spect
PROBHD 5 mm PAREO BB/
PULPROG zppe 3l
m 65336
SOLVENT CI3
NS 512
1]
24038 461 He
0366798 He
13631488 sec
201.48
20800 usec
6.50 usec
TE 30000 K
Dt L 00000000 s
DIt DL0G000000 sec
i
==—==—= CHANNEL {l =—=
SR 100. 6304503 MHz
NUCH 13C
P 0,00 wsec
LWl 53 OO0 W
====—= CHANNEL 2 ==
SF02 4001621006 MHz
NUCZ 1H
CPDPRGIZ walizlé
PCPD2 0000 usec
LW 13 OO0 W
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Figure 34: 13C NMR spectrum of 2s
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Figure 35: 'H NMR spectrum of 2t
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F2 - Acquisition Parameters
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Time 405
INSTRUM spect
PROBHD 5 mm PABBEC BB/
PULPROG zgped
TD 65336
SOLVENT COC3
N8 512
Ds ]
5WH 24038461 He
FIDRES 0366798 He
AQ 13631448 sec
RG 20148
oW 20,800 usec
DE 6.50 usec
TE 300.0 K
i 00000000 sc
Dl DL03000000 sec
T 1
==—==—= CHAKNEL fl ==
SF 1006304003 MHz
NUCH 13C
M 0,00 e c
PLW1 5300000000 W
==—==—= CHANNEL f2 =—=
5H02 400. 1621006 MHz
NUCZ IH
CPDPRG[Z  walzls
PCPI2 0000 usec
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Figure 36: 3C NMR spectrum of 2t
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™M 6.45 usec
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NRAT-VI-119
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NAME  0i-May-AN-201E
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PROCNO 1
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Time
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Figure 38: 3C NMR spectrum of 3e
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Current Data Parameters
NAME 22-June-AN-2018

EXPRO 320
PROCNO |

F1- AI:qI.LIHIUGl‘I F'arsme‘en
Diate_ 201804

Time 1. "s“
INSTRUM

spect
PROBHD 5 mm PABED BRS
PULPROG epeld
™ 63336
SOLVENT (81 N E]
NS 2048

D3 0

5WH 24038 461 Hx
FIDRES 0.366798 He
AQ 13631488 sec

RG 20148
oW 20,800 usec
DE 6.50 usec
TE 3000 K
oi 200000000 sec
D1 DLO3000000 sac
TIxk 1
==——==—= CHANNEL fl —=
SEOM 100.6304993 MHz
NUCi 13C
1 0.90 usec
PLW1 5300000000 W
==—==—= CHANNEL {2 ==

SHO2 4001621006 MHz

NUC2 IH
CPDPRG[Z  waltzle
PCPD2
PLW
PIWIZ
FLWI3

F2- ]’cmeseiins %arameLen:
5 3276

T I I I T T T T I I I T T I T T T T T =
190 180 170 160 150 140 130 120 1l0 100 90 &0 70 60 50 40 30 20 ppm'g)( o 140

Figure 58: 13C NMR spectrum of 5b
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Current Data Parameders
NAME 16-Mar-FN-2018
EXPNO im
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180317

Time 1.57

INSTRUM spect
PROBHD 5 mm PABBO BRY
PULPROG 2g30

T 63536
SOLVENT Cocia
N5 8

D& 1]

SWH S012820 Hx
FIDRES 0.122266 He
AQ 40804465 sec

RG 170,83

oW 62400 usec

DE 6.50 usec

TE 3000 K

D1 100000000 =c

T 1
==——==—=CHANNEL fl ==
SFO1 4001620712 MHz
NUCt iH

™M 13.20 usec
PLW1 13.00D00000 W

F1- Pmomiin%pmmlem
3l 63336
iF -iDJ.1bD.";.1'_‘$]D MHz

WDW
558 0
LE 030 Hz
GE 0
L PC 100
JL_J: J
T T T T T T T T T T 1
10 9 & 5 4 3 2 1 ppm

8 7 - 3
EEcEs E CIE
Figure 59: *H NMR spectrum of 5¢
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Current Data Parameters
NAME 20-Mar—FN-2018
EXPRO 350
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180320

Time 18,50
INSTRUM spect
PROBHD 5 mm PABEO BH/
PULPROG zppe 3l

m 63336
SOLVENT (W wE]
N5 1024

ns 4

5WH 24038 401 Hx
FIDRES 0.366798 He
AQ 136314

1488 sec
20148
20,800 usec
E 650 usec
TE 3000 K
Di 200000000 sc
D1 DLO3000000 sac
T 1
==—==—= CHANNEL {1 —=
SR 100.6304903 MHz
NUCH 130
P 0.00 usec
FLwW1 5300000000 W
==—==—= CHANNEL 2 —==

SH02 400. 1621006 MHz
NuCc2 IH
CPOPRG[Z  wallzls
PCPD2 00 00 usec
PLW2 13.00000000
PLWI2 027063000 W
PLWi3 022651000 W

Fl- ]"cmes:ii@ %mm:Lerx
5l 3276
100 6204380 MHz
' EM
L]

1.00 Hx

T I I I T T T T I I I T I I T T T T T
190 180 1700 16D 150 140 130 120 110 1000 90 8O 70 60 50 40 30 20

Figure 60: 3C NMR spectrum of 5¢
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Current Data Paramede rs

\MM] 08— Mar—FN-2018
NPNO E1]

]"'F‘.(N. N0 1

F2-A I:qLLI'1I1.Iﬂ|.'I F‘ararrbe‘lm

Diatie_ 201803

Time 15. 51

INSTRUM

spect
PROBHLI}Y 5 mm PABBD BB/
PULPROG 30

m 65536
SOLVENT Coci
NE 8

ns ]

SWH 015385 Hx
FIDRES 0146719 He
A 34078720 sec

R 145.29

W 52,000 usec

DE 6.30 usec

TE 3000 K

01 1L OODO000 sec
LX) i

E——- CHANNEL fl =—==—
BRO1 400. 16207 12 MHz
NUCL iH

I 13.20 usec

LW 1 13000000

Rl — Prmese.mﬁ aramelers

51
SF 400 1603378 MHz
W DW EM
558 0
B 0.30 Hz
B0
I ‘ L . o
St J j L_L_,‘J

11 10 9 B 7 6 k] 4 3 2 1 ppm

NRAT-VI-85
BRUKER

T4
357708
34,3072
328415
307774
291699
284078
28,2019
278971
27.1993
269521
26,8251
26,7994
259059
229135
77.3347
77.0169
T6.6095

VTESsSSSse=——

— 609590
—3526815
—21.5203
—14.395

Current Data Parame!

NAME 15—]eh—Fh J}]S
EXPNO 340
PROCND i

FI - Acquisition Parameters
Date_ 20180215

Time 16
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zepeil
™ 63536
SOLVENT D13
NS 512

ns o

SWH 24038 461 Hx
FIDRES 0.366798 He

Ay 1.363 1488 sec
RG 201.48

oW 20,800 usec
DE 650 usac
TE 3000 K

M| 200000000 sec
D (L0000 sec
TN 1

=== CHANNEL fl==
SFO1 100.6304503 MHz
KUCI 13C

M 000 usec
PLW1 5300000000 W

—_—— L2==
SFO2 rJEIlJ ]b‘!l{ﬂﬁ MHz
NUC2 1H
CPOPRG[2 wallzlé
PCPD2 OO0 usec
PLW2 173 DHNOOD000 W
PLW12 0.27963000 W
PLW13 0.22651000 W

F2 - Processing parameiers
sl 37768
4 " _1_ sF 100.6204380 MHz

WD EM
558 0
LB 1.00 Hz

T T T T T T T T T T T T T T T T T T T 1 GH

190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 ppm PC 1.40

Figure 62: 13C NMR spectrum of 5d
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Current Diaia Parameters
NAME 21-MAR-AN-I018
EXPNO 460
PROCKO 1

F2 — Acquisition Parameters
Date_ 20180321

Time 1808

INSTRUM spect
PROBHD 5 mm PABEO BBY
PULPROG g3l

i1 63336
SOLVENT CoCi3
NS 8

ns 0

SWH 06 15.385 Hr
FIDRES 0.146719 Hr
AQ 34078720 sec
RG 126057

ow 52000 usec
DE 6.50 usec

TE J00.0 K
o1 10000000 sec
TN i

====—= CHANNEL fl ==
SR 40016297 12 MHz
NUCi 1H

" 13.20 usac
PLW1 1300000000 W

F2 - Processin 3ps.rs.meLerx
]

51 [
5F 400 1605380 MHz
WDW EM
55B 0
1B 0.30 He
B0
P 100
. 4 S
RS LN L RN NN MMM UMM LR IS IR N IR |
1 10 9 5 4 3 2 1 ppm

B 7 6
=[= F=|= ’:- = e
[::ﬂ%ﬁ :«] il fj

Figure 63: 'H NMR spectrum of 5e
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\ \\] Lumel LAl Parmeters

NAME  20-Dec—AN-2017
EXPNOD 410
PROCNO 1

FI - Acquisition Parame ers
Diate_ 0171221

Time 833

INSTRUM spect
PROBHD 5 mm PABBO BB

PULPROG r‘q!_gpgiﬂl
SOLVENT e
NS s12

DS

SWH 24038 461 Hz
FIDRES 10366798 He
AQ

1.363 1488 sec
RG 20148
DW B0 usac
DE 6.3 usec
TE 3000 K
D1 200000000 sec
D11 003000000 sec
DO 1
==—===CHANNEL f| ==
SFO1L 1006304993 MHz
NUCL C
Pl 0.9 usac
PLW1 5300000000 W
==—==CHANNEL 2 ==
SFO2 400,162 1006 MHz
NUC2 IH
CPOPRGI2 waltz 16
PCPD2 00,00 usec

PLW2 13, W
PLWI2 0.77963999 W
PLWI3 022651000 W

F2- l‘mce.-:e:ing parameters
| 32768

SF 100.6204380 MHz
WDW EM
S5B 0
LE 100 He
GB 0
T T T T T T T T T 1 pe L4

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 10 90 B8O 70 60 50 40 30 20 ppm

Figure 64: 3C NMR spectrum of 5e
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Current Data Paramete s
NAME 05-FEB-FN-2018
450

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Diate_ 20180205

Time 19.32

INSTRUM spect
PROBHDY 5 mm PABBO BB/
PULPROG 2830

m 63533
SOLVENT o3
NS 8

ns 0

5WH OR15.385 Hx
FIDRES 0146719 He
AQ 3ADTET20 sec
RG 12657

ow 52000 usec
DE 6.50 usec

TE 3000 K

] 1 OO0 sec
DD 1

==—==—= CHANNEL fl =—=
SHM 400. 1629712 MHz
NUC1 IH

™M 13.20 usec
PLW1 1300000000 W

F1- Pcmes:iinﬁspmml.em
| 63336
iF d.[l].lbﬂt’;;fai MHz

WOW
558 0
LB 0.30 Hz
GE
PC 1.0
.
9 8 5 4 1 ppm

7 4]
.:T-—ﬁ' 2
=l=ls==I=l=ls -

3 2
EERE [

Figure 65: 'H NMR spectrum of 5f
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Current Data Parameters
NAME 0O&Feb-AN-2018
EXPNO 340
PROCHNO 1

F2 - Acquisition Parameters
Date_ 20180207

Time 521

INSTRUM spect
PROBHD 5 mm FABEO BB/
PULFROG 2ppedl

i1 63336
SOLVENT coo

N8 512

ns 1}
5WH 24038 4a1 He
FIDRES 0366708 Hz

AQ 13631488 sec
R 201.48

ow 20800 usec
DE 6.50 usec

TE
o 2 00D se ¢
Dt 003000000 s=c
TI

==—==—= CHANNEL fl =—=
5RO 1006304593 MHz
NUCL

™M 0,90 usec

PLW1 530000000 W
==—==—= CHANNEL {1 ==
SH)2 400, 1621006 MHz
NUCZ iH
CPDPRGIZ walzlé
PCPL2 0 00 userc

PLW2 13 DNDOOON0 W
PLw 12 02706 30400 W
PLW13 022651000 W

F2- Prmeseiina %mmel.en:
Al R
SF ]m.ﬁ,?ﬂdiﬁ'itf MHz

L]
LB 1.00 Hzx

190 180 170 160 150 140 130 120 1100 100 90 80

T T T T T T EEB

700 60 50 40 30 20 Ppmpe ! 1.40

Figure 66: 3C NMR spectrum of 5f
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Cumrent Data Parameiers
NAME 05-FEB-FN-2018
EXPNO 460
PROCN 1

F2 - Acquisition Parameters
Date_ 20180205

Time 19.37
INSTRUM spect
PROBHD 5 mm PABRBO BES
PULPROG g3

m 65536
SOLVENT CDC
N5 8

Ds ]

5WH Q615385 Hx
FIDRES 0146710 He
AQ 34078720 sec

RG 114.26

oW 52000 usec

DE 6.50 usec

TE 300.0 K

m L OCDONKED s c
TN 1

====—= CHANNEL [l ==
SHM 400.1629712 MHz
NUCH IH

P 13.20 usec
PLW1 13.0D000000 W
F2 — Processing parameters
il bS?BFrI:

5F 400 1605386 MHz
WDwW EM

358

LE 0.30 Hx
GE 0O
- 100

Bl

Figure 67: 'H NMR spectrum of 5g
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Cumrent Data Parameters
NAME (O6-Feb-AN-2018
350

EXPNO 3
PROCNO 1

F2 — Acquisition Parameters
Date_ N B0207

Time 554
INSTRUM

spect
FROBHI} 5 mm PABED BR/
PULPROG zapadl
D 63536
SOLVENT (NUNE]
NS 512

ns 0
SWH 24038 461 He
FIDRES 0.366798 He

AQ 13631488 sec
RG 20148

ow 20800 usec
DE &.50 usec

TE 3000 K
Dt L 00000000 s=c
Dii 0.03000000 s=c

TN 1

====—=— CHANNEL fl ==
EHM 100.6304903 MHz
NUCH 13C

P 0,00 wec

FLW1 53, D0000000 W
==—==—= CHANNEL {1 —=
5H02 400. 1621006 MHz
NUC2 1H
CPOPRGZ wallzls
PCPD2 O ) usec

PLWI3  0.22651000W

Fl1- Pmoes:iina %mm:b:rx
3l 32Te
GF l{l}.ﬁ,?D-J]._u'_'ritf MHz

oW
SSB 0

T | T T T T | T T T | T T o] 1.00 He

190 180 170 160 150 140 130 120 110 1000 90 80 700 60 350 40 30 20 PPmipe 140

Figure 68: 13C NMR spectrum of 5g
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Figure 70: 13C NMR spectrum of 5h
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hie Current Data Parameters
CO-Et NAME (05-FEB-FN-2018
= = EXPRO 430
PROCNO |
Me R F2 - Acquisition Parameters
T= . Date_ 150205
h Time 19.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zp30
s 63536
SOLVENT oo
NS g
08 1]
FWH 0615.383 Hx
FIDRES 0.146719 He
AQ 34078720 sec
RG 10041
ow 52,000 usec
DE 650 usec
TE 300.0 K
o LANDOD000D sec
(T i
=—=—= CHANNEL fl =—=
B0 4001620712 MHz
INUCT 1H
I 13.20 usec
IPLW L 13.00000000 W
F1 - Pcmes:.m? Arameters
51
E 400 1603385 MHz
W EM
BSE O
B 0.30 He
b
| IPC 100
) M LV
T T T | T T T T T T 1
9 B 6 5 4 2 1 ppm
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Figure 69: 'H NMR spectrum of 5h
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Current Data Paramete rs
NAME O6-Feb-AN-2018
EXPRO 320
PROCNO 1
F2 — Acquisition Parameters
Date_ 20180207
Time 413
INSTRUM S
PROBHD 5 mm F‘ABBD BHY
PULPROG 13}}310
T 63536
SOLVENT CoC3
N5 512
Ds 1]
SWH 24038 481 He
FIDRES 0366798 He
AQ 13631488 sec
RG 20148
ow 20,800 usec
DE 6.50 usec
TE 3000 K
D1 200000000 sc
D11 QL3000 s2c
TN 1
==—==—= CHANNEL fl ==
5RO 100.6304593 MHz
NUCi 13C
™ 000 e
PLW1  53.00000000 W
==—==—= CHANNEL 2 —==
HFU‘Z J,DO.I&!}I{DDﬁ MHz
1
r: F'I:nF'I'-‘.L'-r1 wallz i
PCPI
PLW2
PLWI12
PLwW13
J H J ‘ ‘ ‘ ‘ ‘ Ijﬁ‘lz ]"cmewn mmel.en
i Uul L SF 1006204350 Mit
) 3 i CWDW EM
:;'sB
T T T T T T T T T T T T T T T T T T EH 1.00 Hz
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