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Chemistry

All reactions were performed in oven-dried glassware under an inert (N,) atmosphere, unless otherwise
stated. Anhydrous solvents were used as supplied without further purification. *H and *3C NMR spectra
were recorded on a Varian 400 MHz NMR spectrometer at 25 °C. Chemical shifts are reported in parts
per million (ppm) and are referenced to residual non-deuterated solvent peak (CHCl;: 6 7.26, & 77.2;
DMSO: &, 2.50, & 39.5). Mass spectra were recorded on a Bruker AmaZon X mass spectrometer using
atmospheric pressure chemical ionization (APCI). All final molecules were confirmed to be >90% pure by
HPLC prior to biological testing using a Waters 1525 analytical/preparative HPLC equipped with a
Atlantis T3 C18 reversed phase column according to one of the following gradients: (1) 100% solvent (A)
to 100% solvent (B) over 10min at 1 ml min%; (II) 50% solvent (A) to 100% solvent (B) over 22 min at 1 ml
mint; or (111) 100% solvent (B) isocratic over 22min at 1 ml mint, where solvent (A) is H,O with 0.1% TFA
and solvent (B) is CH3CN-H,0, 9:1 with 0.1% TFA.

General procedure A: Sulfonamide synthesis. Compound *-5 was dissolved in anhydrous chloroform
(0.1 M), followed by adding corresponding sulfonyl chloride (2 eq), DIPEA (2.5 eq), DMAP (0.1 eq).
Reaction was refluxed overnight under N, atmosphere. TLC indicated the reaction was complete. The
volatiles were evaporated and the residual was reconstituted in EtOAc and washed with 1M HCI. The
organic layer was collected and dried over Na,SO,, filtered, concentrated and purified by flash column
chromatography over silica gel using an eluent of Hex/EtOAc 3:1 to give compounds +-7a-e.

General procedure B: Ester hydrolysis. Compound *-7a-e, +-5, +-9 or +-10 was dissolved in a mixed
solvent of THF/MeOH/H,0 3:1:1 (0.1 M). LiOH*H,0 (5 eq) was added to the reaction, which was then
stirred overnight at room temperature. TLC indicated the reaction was complete. The volatiles were
evaporated, and the residue was partitioned between Et,0 and 1M NaOH. The aqueous layer was
collected and acidified with 1M HCI, then partitioned with CH,Cl,. The CH,Cl, layer was collected, dried
over Na,SO,, filtered, and concentrated to yield products £-8a-e, +-6, -2 or +-11.

Methyl quinoline-3-carboxylate? (4). Quinoline-3-carboxylic acid 3 (2.50 g, 14.4 mmol, 1 eq) was
suspended in MeOH (72 mL), and SOCI, (2.09 mL, 28.8 mmol, 2 eq) was added slowly at 0 °C. The
reaction was then heated at a gentle reflux overnight. TLC indicated the reaction was complete. The
volatiles were evaporated and the residue was partitioned between DCM and saturated NaHCO;
solution. The organic layer was collected and dried over NaSO,, filtered and concentrated to yield
compound 4 as a yellow solid (2.64 g, 98%): *H NMR (CDCl;, 400 MHz) 6 9.46 (1H, s, Ar), 8.88 (1H, s, Ar),
8.20 (1H, d, J = 8.8Hz, Ar), 7.95 (1H, d, J = 8.8Hz, Ar), 7.85 (1H, t, J = 8.0Hz, Ar), 7.64 (1H, t, J = 7.2Hz, Ar),
4.02 (3H, s, CH3); 3C NMR (CDCl;, 100 MHz) 6 160.9, 145.2, 144.9, 133.9, 127.0, 124.6, 124.3, 122.6,
121.9, 118.1, 47.7.

*-Methyl 1,2,3,4-tetrahydroquinoline-3-carboxylate? (£-5). Borane-pyridine complex (8M; 3.50 mL, 27.6
mmol, 2 eq) was added to a solution of 4 (2.58 g, 13.8 mmol, 1 eq) in glacial acetic acid (100 mL), and
the reaction was stirred at room temperature overnight. TLC indicated the reaction was complete. The
reaction mixture was concentrated to dryness, and then partitioned between EtOAc and saturated
NaHCO; solution. The organic layer was collected and dried over Na,SO,, filtered, concentrated and



purified by flash column chromatography over silica gel using an eluent of Hex:EtOAc 1:1 to give
compound -5 as a pale solid (2.32 g, 88%): *H NMR (CDCls, 400 MHz) 6 7.02-6.98 (2H, m, Ar), 6.66 (1H, t,
) =7.2Hz, Ar), 6.53 (1H, d, J = 8.0Hz, Ar), 3.97 (1H, s, NH), 3.74 (3H, s, CHs), 3.58-3.54 (1H, m, CH,CH,N),
3.39-3.34 (1H, m, CH,CHN), 3.03-3.01 (2H, m, CH and CH,CH,CH), 2.96-2.92 (1H, m, CH,CH,CH); 3C
NMR (CDCls, 100 MHz) & 169.5, 139.1, 124.8, 122.4, 114.7, 112.7, 109.6, 47.2, 38.8, 33.6, 24.9.

*-1,2,3,4-Tetrahydroquinoline-3-carboxylic acid® (£-6). Compound %-5 was saponified on a scale of 0.32
mmol according to general procedure B to yield compound %-6 as a light brown solid (25 mg, 43%): 'H
NMR (DMSO-dg, 400 MHz) 6 12.36 (1H, s, COOH), 6.85-6.78 (2H, m, Ar), 6.41-6.37 (2H, m, Ar), 5.69 (1H, s,
NH), 3.35-3.32 (1H, m, CH,CH,NH), 3.12 (1H, m, CH,CH,NH), 2.78-2.66 (3H, m, CH and CH,CHCH,NH); 13C
NMR (CDCls;, 100 MHz) &6 143.7, 129.8, 127.4, 119.7, 118.2, 114.8, 43.5, 38.4, 29.5; tz = 1.3 min (96.3%, ).

*-Methyl 1-(phenylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (t-7a). Compound -5 was
coupled to benzenesulfonyl chloride according general procedure A on a scale of 0.79 mmol to yield
compound *-7a as a light yellow solid (242 mg, 93%): *H NMR (CDCl;, 400 MHz) 6 7.76 (1H, d, J = 8.0Hz,
Ar), 7.62 (2H, d, J = 7.6Hz, Ar), 7.54 (1H, t, ) = 7.2Hz, Ar), 7.42 (2H, t, ) = 7.6Hz, Ar), 7.21 (1H, t, J = 7.6Hz,
Ar), 7.10 (1H, t, J = 6.8Hz, Ar), 7.04 (1H, d, J = 7.2Hz, Ar), 4.47-4.42 (1H, m, CH.CH,N), 3.69 (3H, s, CHs),
3.52-3.45 (1H, m, CH,CHyN), 2.68 (2H, m, CH and CH,CH,CH), 2.56-2.51 (1H, m, CH,CH,CH); 3C NMR
(CDCl;, 100 MHz) 6 167.9, 134.5, 131.2, 128.3, 124.5, 124.4, 123.8, 122.2, 122.1, 120.7, 120.0, 47.5, 42.6,
32.9,24.4.

*-Methyl 1-((4-bromophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (+-7b). Compound -5
was coupled to 4-bromobenzenesulfonyl chloride according to general procedure A on a scale of 0.53
mmol to yield compound £-7b as a light brown solid (195 mg, 90%): *H NMR (CDCl;, 400 MHz) 6 7.75 (1H,
d, ) = 7.6Hz, Ar), 7.56 (2H, d, J = 8.8Hz, Ar), 7.48 (2H, d, J = 8.4Hz, Ar), 7.22 (1H, t, J = 7.2Hz, Ar), 7.13 (1H,
t, J = 6.8Hz, Ar), 7.07 (1H, d, J = 7.6Hz, Ar), 4.45-4.41 (1H, m, CH,CH,N), 3.71 (3H, s, CHs), 3.54-3.48 (1H,
m, CH,CHN), 2.77-2.69 (2H, m, CH and CH,CH,CH), 2.63-2.56 (1H, m, CH,CH,CH); *C NMR (CDCls, 100
MHz) 6 167.8, 133.6, 130.9, 127.7, 124.6, 123.9, 123.8, 123.4, 122.3,121.0, 119.9, 47.5, 42.7, 33.2, 24.4.

*-Methyl 1-((4-fluorophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (t£-7c¢). Compound -5
was coupled to 4-fluorobenzenesulfonyl chloride according to general procedure A on a scale of 1.05
mmol to yield compound %-7c as a light yellow solid (307 mg, 84%): 'H NMR (CDCl;, 400 MHz) 6 7.76 (1H,
d, ) = 7.6Hz, Ar), 7.65-7.62 (2H, m, Ar), 7.23 (1H, t, J = 7.2Hz, Ar), 7.14-7.06 (4H, m, Ar), 4.45-4.41 (1H, m,
CH,CHgN), 3.71 (3H, s, CH3), 3.54-3.47 (1H, m, CH,CHyN), 2.75-2.64 (2H, m, CH and CH,CH,CH), 2.60-2.53
(1H, m, CH,CH,CH); 3C NMR (CDCl;, 100 MHz) 6 167.8, 161.8, 159.2, 131.0, 130.6, 125.0, 124.9, 124.5,
123.9,122.3,120.9,120.1, 111.8, 111.6, 47.5, 42.6, 33.1, 24.4.

*-Methyl 1-([1,1'-biphenyl]-4-yisulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (x-7d). Compound %-
5 was coupled to 4-biphenylsulfonyl chloride according to general procedure A on a scale of 0.52 mmol
to yield compound %-7d as a pale solid (203 mg, 96%): *H NMR (CDCl;, 400 MHz) 6 7.82 (1H, d, J = 8.0Hz,
Ar), 7.70 (2H, d, ) = 8.4Hz, Ar), 7.64 (2H, d, ) = 8.8Hz, Ar), 7.58 ( 2H, d, J = 7.2Hz, Ar), 7.48-7.39 (3H, m, Ar),
7.24 (1H, t, J = 7.6Hz, Ar), 7.13 (1H, t, J = 8.0Hz, Ar), 7.07 (1H, d, J = 7.6Hz, Ar), 4.53-4.48 (1H, m,
CH.CHyN), 3.72 (3H, s, CH3), 3.56-3.49 (1H, m, CH,CH,N), 2.75 (2H, d, J = 8.4Hz, CH,CH), 2.67-2.62 (1H, m,



CH); 3C NMR (CDCl;, 100 MHz) & 167.9, 141.1, 134.2, 133.1, 131.3, 124.5, 124.3, 123.8, 122.9, 122.8,
122.5,122.2, 120.8, 120.0, 47.5, 42.6, 33.1, 24.5.

*-Methyl 1-(naphthalen-2-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (+-7e). Compound *-5
was coupled to 2-naphthylsulfonyl chloride according to general procedure A on a scale of 0.54 mmol to
yield compound %-7e as an off-white solid (197 mg, 95%): 'H NMR (CDCl;, 400MHz) & 8.29 (1H, s, Ar),
7.90-7.83 (4H, m, Ar), 7.65-7.53 (3H, m, Ar), 7.24 (1H, t, ) = 8.4Hz, Ar), 7.12 (1H, t, J = 7.2Hz, Ar), 7.03 (1H,
d, ) = 8.0Hz, Ar), 4.47-4.42 (1H, m, CH,CHyN), 3.58 (3H, s, CHs), 3.48-3.42 (1H, m, CH,CHyN), 2.59 (2H, d, J
= 8.0Hz, CH,CH), 2.53-2.48 (1H, m, CH); 3C NMR (CDCl;, 100MHz) 6 167.9, 131.6, 131.3, 130.1, 127.3,
124.7,124.5,124.2, 123.8, 123.2, 122.9, 122.2, 120.7, 119.9, 117.4, 47.4, 42.7, 33.1, 24.4.

*-1-(Phenylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic  acid (+-8a). Compound +-7a was
saponified according to general procedure B on a scale of 0.35 mmol to yield compound +-8a as a pale
solid (108 mg, 98%): H NMR (CDCl;, 400MHz) & 7.79 (1H, d, J = 8.8Hz, Ar), 7.64 (2H, d, J = 7.2Hz, Ar),
7.57 (1H, t, ) = 7.6Hz, Ar), 7.44 (2H, t, ) = 8.0Hz, Ar), 7.24 (1H, t, J = 8.0Hz, Ar), 7.13 (1H, t, J = 7.2Hz, Ar),
7.06 (1H, d, ) = 6.8Hz, Ar), 4.48-4.43 (1H, m, CH,CHyN), 3.56-3.50 (1H, m, CH,CH,N), 2.75-2.69 (2H, m, CH
and CH,CH,CH), 2.60-2.54 (1H, m, CH,CH,CH); 13C NMR (CDCls, 100MHz) & 173.4, 134.4, 131.2, 128.4,
124.5, 123.5, 122.4, 122.3, 120.9, 120.2, 42.2, 32.9, 24.1; MS (APCl+) m/z Calcd (M*): 317.0, Found:
317.0 (M*); tg = 11.7 min (100%, I1).

x-1-((4-Bromophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (£-8b). Compound £-7b was
saponified according to general procedure B on a scale of 0.26 mmol to yield compound %-8b as a pale
solid (97 mg, 95%): H NMR (DMSO-ds, 400MHz) & 12.76 (1H, s, COOH), 7.74 (2H, d, J = 8.4Hz, Ar), 7.54-
7.50 (3H, m, Ar), 7.19-7.05 (3H, m, Ar), 4.20-4.16 (1H, m, CH,CH,N), 3.64-3.58 (1H, m, CH,CH,N), 2.67-
2.53 (3H, m, CH and CH,CH); *3C NMR (DMSO-ds;, 100MHz) 6 173.7, 138.3, 135.9, 133.1, 130.0, 129.5,
129.1, 127.9, 127.1, 125.6, 123.6, 47.5, 38.1, 29.1; MS (APCI+) m/z Calcd (M*): 396.9, Found: 396.9 (M*);
tg = 15.1 min (100%, I1).

x-1-((4-Fluorophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (£-8c). Compound *-7c was
saponified according to general procedure B on a scale of 0.26 mmol to yield compound %-8c as a pale
solid (84 mg, 97%): 'H NMR (DMSO-ds, 400MHz) & 12.75 (1H, s, COOH), 7.73-7.69 (2H, m, Ar), 7.57 (1H, d,
J=7.6Hz, Ar), 7.42 (2H, t, ) = 8.4Hz, Ar), 7.24-7.09 (3H, m, Ar), 4.20-4.16 (1H, m, CH,CH,N), 3.63-3.57 (1H,
m, CH,CH,N), 2.69-2.55 (3H, m, CH and CH,CH); 3C NMR (DMSO-ds, 100MHz) § 173.7, 166.4, 163.9,
135.9, 130.3, 130.2, 129.9, 129.5, 127.1, 125.6, 123.7, 117.4, 117.2, 47.5, 38.0, 29.1; MS (APCI+) m/z
Calcd (M*): 335.0, Found: 336.0 (M+H*); tg = 12.8 min (100%, II).

*+-1-([1,1"-Biphenyl]-4-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (£-8d). Compound +-7d
was saponified according to general procedure B on a scale of 0.33 mmol to yield compound +-8d as a
pale solid (123 mg, 95%): 'H NMR (DMSO-dg, 400 MHz) 6 12.75 (1H, s, COOH), 7.88 (2H, d, J = 8.8Hz, Ar),
7.43 (4H, d, ) = 7.2Hz, Ar), 7.62 (1H, d, J = 8.4Hz, Ar), 7.52-7.42 (3H, m, Ar), 7.24-7.09 (3H, m, Ar), 4.26-
4.21 (1H, m, CH,CH,N), 3.65-3.59 (1H, m, CH,CH,N), 2.70-2.59 (3H, m, CH and CH,CH); 3C NMR (DMSO-
ds, 100 MHz) 6 173.7, 145.2, 138.4, 137.9, 136.2, 130.0, 129.6, 129.3, 129.2, 128.0, 127.8, 127.5, 127.1,



125.4, 123.5, 47.5, 38.0, 29.2; MS (APCI+) m/z Calcd (M*): 393.1, Found: 394.0 (M+H*); tg = 17.7 min
(98.4%, 11).

*-1-(Naphthalen-2-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-8e). Compound *-7e was
saponified according to general procedure B on a scale of 0.31 mmol to yield compound +-8e as a pale
solid (113 mg, 98%): *H NMR (DMSO-ds, 400 MHz) 6 12.73 (1H, s, COOH), 8.48 (1H, s, Ar), 8.15 (1H, d, ) =
8.4Hz, Ar), 8.08-8.02 (2H, m, Ar), 7.74-7.62 (3H, m, Ar), 7.56 (1H, d, J = 8.4Hz, Ar), 7.21 (1H, t, J = 7.2Hz,
Ar), 7.14-7.07 (2H, m, Ar), 4.34-4.30 (1H, m, CH,CH,N), 3.74-3.68 (1H, m, CH,CHyN), 2.67-2.59 (3H, m, CH
and CH,CH); 3C NMR (DMSO-ds, 100 MHz) 6 137.7, 136.2, 134.8, 132.1, 130.1, 129.9, 129.8, 129.7,
129.3, 128.7, 128.3, 127.1, 125.3, 123.4, 122.2, 47.6, 38.1, 29.2; MS (APCl+) m/z Calcd (M*): 367.0,
Found: 368.0 (M+H*); tg = 15.5 min (100%, II).

*-Methyl! 1-((4-(4-chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-
carboxylate (£-9). +-7¢ (170 mg, 0.49 mmol, 1 eq) was dissolved in 4 mL DMSO (0.1 M), followed by the
addition of 4-chloro-3,5-dimethylphenol (92 mg, 0.59 mmol, 1.2 eq) and K,CO; (101 mg, 0.74 mmol, 1.5
eq). The reaction was stirred at 100 °C for 48 h. TLC indicated the reaction was complete. The reaction
mixture was cooled and then partitioned between EtOAc (80 mL) and H,0 (40 mL). The organic layer
was collected, washed repeatedly with H,O (5 x 40 mL), dried over Na,SO,, filtered, concentrated and
purified by flash column chromatography over silica gel using an eluent of Hex/EtOAc 6:1 to give
compound -9 as a light brown oil (170 mg, 73%): *H NMR (CDCl;, 400 MHz) § 7.77 (1H, d, J = 8.0Hz, Ar),
7.57 (2H, d, ) = 8.4Hz, Ar), 7.21 (1H, t, ) = 6.4Hz, Ar), 7.12-7.05 (2H, m, Ar), 6.93 (2H, d, J = 8.4Hz, Ar), 6.77
(2H, s, Ar), 4.47-4.42 (1H, m, CH,CH,N), 3.71 (3H, s, CH3), 3.51-3.45 (1H, m, CH,CHN), 2.78-2.69 (2H, d, J
= 8.0Hz, CH,CH), 2.65-2.60 (1H, m, CH), 2.36 (6H, s, 2xCH3); 3C NMR (CDCl;, 100 MHz) § 167.9, 156.9,
147.8, 133.5, 131.3, 128.2, 125.9, 124.5, 123.7, 122.2, 120.7, 119.9, 115.3, 112.8, 47.5, 42.6, 33.0, 24.5,
16.1; MS (APCI+) m/z Calcd (M*): 485.1, Found: 486.0 (M+H*); t; = 11.9 min (97.3%, IlI).

*-1-((4-(4-Chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (-
2). Compound -9 was saponified according to general procedure B on a scale of 0.30 mmol to yield
compound #-2 as an off-white solid (140 mg, 99%): 'H NMR (DMSO-ds, 400 MHz) & 12.74 (1H, s, COOH),
7.64 (2H, d, ) = 8.8Hz, Ar), 7.57 (1H, d, J = 8.4Hz, Ar), 7.22-7.16 (2H, m, Ar), 7.12-7.07 (3H, m, Ar), 7.00
(2H, s, Ar), 4.23-4.19 (1H, m, CH,CH,N), 3.64-3.58 (1H, m, CH.CH,N), 2.75-2.59 (3H, m, CH and CH,CH),
2.33 (6H, s, 2xCH;); 13C NMR (DMSO-ds, 100 MHz) 6 173.8, 161.5, 152.9, 138.3, 136.2, 133.1, 129.9,
129.8,129.3, 127.0, 125.4, 124.7, 123.6, 120.7, 118.3, 47.4, 37.9, 29.2, 20.7; MS (APCI+) m/z Calcd (M*):
471.1, Found: 472.0 (M+H"); tz = 9.7 min (96.5%, IlI).

*-Methyl 1-(3-(4-chloro-3,5-dimethylphenoxy)propyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (+-10).
Compound +-6 (153 mg, 0.80 mmol, 1 eq) was dissolved in 8 mL 1,2-dichloroethane (0.1 M), followed by
3-(4-chloro-3,5-dimethylphenoxy)propanal (170 mg, 0.80 mmol, 1 eq), and NaBH(OAc); (340 mg, 1.60
mmol, 2 eq). The reaction was stirred at 35 °C overnight. TLC indicated the reaction was complete.
Saturated NaHCO; solution was added to the mixture to quench the reaction. Then the reaction mixture
was partitioned between DCM and H,0, and organic layer was collected, dried over Na,SO,, filtered,
concentrated and purified by flash column chromatography over silica gel using an eluent of Hex/EtOAc
7:3 to yield compound +-10 as a light yellow solid (135 mg, 44%): 'H NMR (CDCl;, 400 MHz) & 7.08-6.99



(2H, m, Ar), 6.66-6.59 (4H, m, Ar), 3.98 (2H, t, J = 5.6Hz, O-CH,), 3.71 (3H, s, CHs), 3.54-3.38 (4H, m, CH,N
and NCH,CH,), 3.01 (2H, d, J = 6.8Hz, CH,CH), 2.94-2.93 (1H, m, CH), 2.35 (6H, s, 2xCH), 2.06-2.03 (2H, m,
CH,CH,CH,); 13C NMR (DMSO-ds, 100 MHz) & 173.9, 156.6, 144.4, 137.1, 129.4, 127.5, 120.4, 116.2,
114.5, 110.9, 65.5, 51.9, 50.7, 48.2, 38.2, 30.6, 29.7, 26.4, 20.9.

*-1-(3-(4-Chloro-3,5-dimethylphenoxy)propyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic ~ acid  (+-11).
Compound (x-10) was saponified according to general procedure B on a scale of 0.13 mmol to give
compound -11 as a pale brown solid (43 mg, 90%): *H NMR (CDCl;, 400 MHz) 6 7.07-7.00 (2H, m, Ar),
6.71-6.65 (4H, m, Ar), 3.98 (2H, t, J = 5.6Hz, O-CH,), 3.54-3.45 (4H, m, CH,N and NCH,CH,), 3.05-2.98 (3H,
m, CH,CH and CH), 2.34 (6H, s, 2xCHs), 2.08-2.05 (2H, m, CH,CH,CH,); 3C NMR (CDCl;, 100 MHz) 6 179.1,
156.6, 144.4, 137.1, 129.5, 127.5, 120.1, 116.4, 114.5, 111.0, 65.5, 50.5, 48.3, 38.2, 30.3, 26.3, 20.9; MS
(APCI+) m/z Calcd (M*): 373.1, Found: 372.3 (M+H?*); tg = 8.6 min (97.6%, Il1).

*-Acetoxymethyl  1-((4-(4-chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-
carboxylate (+-12). Compound %-2 (100 mg, 0.20 mmol, 1 eq) was dissolved in DMF (2 mL), followed by
bromomethyl acetate (20 pL, 0.20 mmol, 1 eq) and K,COs (59 mg, 0.40 mmol, 2 eq). The reaction
mixture was stirred at room temperature overnight. TLC indicated the reaction was complete, which
was then partitioned between EtOAc (50 mL) and H,0 (50 mL). The organic layer was collected, washed
repeatedly with H,O (4 x 20 mL), then dried over Na,SO,, filtered, concentrated and purified by flash
column chromatography over silica gel using an eluent of Hex/EtOAc 1:1 to give compound *-12 as a
white powder (103 mg, 95%): 'H NMR (CDCl;, 400 MHz) & 7.74 (1H, d, J = 8.0Hz, Ar), 7.57 (2H, d, J =
8.4Hz, Ar), 7.22 (1H, t, J = 8.0Hz, Ar), 7.13-7.06 (2H, m, Ar), 6.93 (2H, d, J = 8.4Hz, Ar), 6.78 (2H, s, Ar),
5.75 (2H, s, OCH,0), 4.42-4.37 (1H, m, CH,CH,N), 3.57-3.51 (1H, m, CH,CH,N), 2.78-2.66 (3H, m,
CH,CHCH,N), 2.63 (6H, s, 2xCH3), 2.12 (3H, s, CH3); *3C NMR (CDCl;, 100 MHz) § 171.1, 169.4, 161.8,
152.5, 138.3, 136.0, 132.8, 130.8, 129.3, 129.1, 128.1, 127.1, 125.5, 124.8, 120.1, 117.5, 46.9, 37.9, 28.9,
20.9, 20.7; MS (APCI+) m/z Calcd (M*): 543.1, Found: 544.0 (M+H*); tz = 10.7 min (100%, lIl).



Biology

General. All chemical reagents were ACS grade or higher unless otherwise indicated. All buffers were
passed through Chelex-100 (Bio-Rad, Hercules, CA) to remove trace metals. The D,0, DMSO-ds, **NH,CI,
and 3C-labeled glucose were purchased from Cambridge Isotope Laboratories, Inc. (Andover, MA).

Protein Production. A His6-MBP tagged recombinant human Mcl-1 residues 172 to 327 was produced in
E. coli in either LB or minimal media supplemented with >NH,Cl to produce unlabeled or **N-labeled
Mcl-1. The tagged protein was initially purified from the crude cell lysate by IMAC chromatography (GE
Healthcare Life Sciences), and after dialysis to remove the imidazole the affinity tag was cleaved using
PreScission Protease (GE Healthcare Life Sciences). A Sephacryl S-200 size exclusion column was used as
a final purification step before the protein was concentrated with a 10,000 MWCO centifugal filter
concentrator (Millipore). The protein purity was shown to be >98% by Coomassie Brilliant Blue (Bio-Rad)
stained SDS-PAGE gel and the final concentration was determined using the Bradford protein assay (Bio-
Rad) with BSA standards (Pierce).

FITC-Bak BH3 Peptide. A 6-aminohexanoic acid linker was conjugated to the N-terminus of the Bak-BH3
peptide (GQVGRQLAIIGDDINR), capped with fluorescein (on the amino group of the linker), and the
peptide was amidated on the C-terminus to give FITC-Ahx-GQVGRQLAIIGDDINR-CONH,, hereafter
referred to as “FITC-Bak” (synthesized by Neo BioScience in >95% purity).

Fluorescence Polarization Competition Assay. Fluorescence polarization experiments were conducted
using a BMG PHERAstar FS multimode microplate reader equipped with two PMTs for simultaneous
measurements of the perpendicular and parallel fluorescence emission. The assays were performed in
black polypropylene 384-well microplate (Costar) with a final volume of 20 pL. Initially the affinity (Ky) of
the FITC-Bak peptide was determined by titrating Mcl-1172327 into 10 nM FITC-Bak peptide in 20 mM
HEPES, pH 6.8, 50 mM NaCl, 3 mM DTT, 0.01% Triton X-100 and 5% DMSO at room temperature while
monitoring the perpendicular and parallel fluorescence emission with a 485 nm excitation and 520 nm
emission filters. The fluorescence polarization competition assay (FPCA) was performed using 100 nM
Mcl-1172327 in the same buffer (thus, 15 nM FITC-Bak) with varying concentrations of either unlabeled
peptide or THQ-based Mcl-1 inhibitor. Regression analysis was carried out using Origin (OriginlLab,
Northampton, MA) to fit the data to the Hill equation (1) to determine the initial binding affinity (K;) and
the ICso in the FPCA. For the fluorescence polarization competition titrations, an equation derived by
Nikolovska-Coleska et al. was used to calculate the K; from the ICs, data.* The affinity of FITC-Bak for
Mcl-1172327 was determined to be 33.8 + 0.50 nM in the assay conditions used.

15N-Mcl-1 Nuclear Magnetic Resonance Spectroscopy. NMR spectra was collected at 25 °C with a
Bruker AVANCE 800 NMR spectrometer (800.27 MHz for protons) equipped with pulsed-field gradients,
four frequency channels, and triple resonance, z-axis gradient cryogenic probes. A one-second relaxation
delay was used, and quadrature detection in the indirect dimensions was obtained with states-TPPI
phase cycling; initial delays in the indirect dimensions were set to give zero- and first-order phase
corrections of 90° and —180° respectively.>® Data were processed using the processing program
nmrPipe on Linux workstations.” All proton chemical shifts are reported with respect to the H,0 or HDO



signal, taken to be 4.658 ppm relative to external TSP (0.0 ppm) at 37 °C. The >N chemical shifts were
indirectly referenced using the zero-point frequency at 37 °C of 0.10132905 for >N-H, as previously
described.??®

Uniformly **N-labeled Mcl-1 was used to collect two-dimensional H,*>N-fast HSQC (heteronuclear single
guantum coherence) spectra of Mcl-1 with and without £-2 to detect changes in the backbone **N and
1H resonances of Mcl-1 due to the direct interaction with the compound.’® The NMR samples contained
131 uM *N-labeled Mcl-1, (182 uM %-2), 20 mM HEPES, pH 6.8, 50 mM NaCl, 3 mM DTT, 20% D,0, and
5% DMSO-ds.

CellTiter-Blue® viability assay. A375 cells were plated at 5,000 cells/well seeding density in a 96 well
black walled plate (Corning). Cells were cultured in 100 uL DMEM (Gibco) plus 10% HIFBS and PenStrep
overnight. Using a separate plate, serial dilutions were made of each compound in DMEM. 10 uL of each
serial dilution was transferred into the experimental plate so that the final compound concentrations
were 4.69, 9.38, 18.75, 37.5, 75, 150, or 300 uM and 1% DMSO solvent. Untreated control cells also
received DMSO vehicle at 1% final concentration. Cells were cultured with and without test compounds
for 48 h and then 20 pL of CellTiter-Blue® reagent (Promega) was added to each well and to control
wells containing media only to account for background. Cells were then incubated for 2 h and
fluorescence was read using Molecular Devices Spectra Max M5 (560Ex/590Em). Results were recorded
as percent viability determined by dividing the experimental values by the untreated controls and
subtracting the background from cell-free wells.
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1H and 3C NMR Spectra

Methyl quinoline-3-carboxylate (4).

Sample Name:

Data Collected on:
400mr-vnmrs400
Archive directory:

Sample directory:
FidFile: LC-3-106

Pulse Sequence: PROTON (s2pul)
Selvent: cdecl3
Data collected on: Jan 15 2014

Temp. 26.0 C / 299.1 K
Operator: work

Relax. delay 5.000 sec
Pulse 45.0 degrees

Acg. time 1.278 sec

Width 6410.3 Hz

Single scan

OBSERVE H1, 399.7512866 MHz
DATA PROCESSING

Line broadening 0.5 Hz

8.876

850

4010

2.160

FT size 16384 & o
Total time 0 min 6 sec H 0 C g -
o ¥ N gD
0 Lo~ S
0 Ll
-
o
|
|
|
|
o oy g
| B . O L 7 | HER S R | F Do e T {1 Wi T o I S R 7 { Za | | e g |
12 10 8
s
0.90 0.9641.01
0.97 0.94.01
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Methyl quinoline-3-carboxylate (4).

SF-5-091-13C
Sample Name:

Data Collected on:
400mr-vnmrs400
Archive directory:

Sample directory:
FidFile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected on: May 18 2015

Temp. 22.0 C / 295.1 K
Operater: work

Relax. delay 1.000 sec
Pulse 58.1 degrees

Acq. time 0.813 sec

Width 24509.8 Hz

76 repetitions
OBSERVE C13, 100.5180202 MH=z
DECOUPLE H1, 399.7551914 MHz
Power 39 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 3.0 Hz
FT size 32768
Total time 30 min

o

160.986

145.166

133.915
127 039

144.972

iy

124.643

124.286

. 619

121.964

118.109

72.658
72.331

72.018

47.671

VARIAN

Wi S A

LI LI B

220 200 180

160

140

LA L B L B B

AL L B

120

100

80

60

LN B I

40

| ELELELEL R L IR

-20

0 ppm
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Methyl 1,2,3,4-tetrahydroquinoline-3-carboxylate (£-5).

SF-5-093-1H
Sample Name:

Data Collected on:
400mr—vnmrs400
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 22 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 5.000 sec
Pulse 79.4 degrees

Acqg. time 1.278 sec

Width 6410.3 H=z

24 repetitions

OBSERVE H1, 399.7512853 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 3 min 21 sec

—7.070

7.053
7.037
6.732

6.712
6.695
6.552

6.532

3.976

3.784
3.584
3.57¢6
3.555
3.549
3.418
3.392
3.365
3.085
3.075
3.061

2.997

987

\\\Ez
2

.981
2.973
2.964

2.950

4

VARIAN

PRy oy
3.461.041.06
0.801.09 2.19
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Methyl 1,2,3,4-tetrahydroquinoline-3-carboxylate (£-5).

SF-5-093-13C
Sample Name:

Data Collected on:
400mr—vnmrs400
Archive directory:

Sample directory:
FidFile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected on: May 18 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax., delay 1.000 sec
Pulse 58.1 degrees

Acqg. time 0.813 sec

Width 24509.8 Hz

16 repetitions

OBSERVE C13, 100.5180202 MHz
DECOUPLE H1, 399.7551914 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 32768

Total time 30 min

"

169.543

bk kb bl
LA Ly

W

124.851
12277381

139.138

1127677
109.597

114.746

47.224

72.986

5

72.346

<

3.622
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20
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1,2,3,4-Tetrahydroquinoline-3-carboxylic acid (£-6).

Sample Name:

Data Collected on:
400mr—vnmrs400
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: Sep 15 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.556 sec

Width 6410.3 Hz

8 repetitions
OBSERVE H1, 399.7531926 MHz
DATA PROCESSING
FT size 32768
Total time 0 min 28 sec

12.358

6.811

792
6.413
6.393
3.119
3.091
2.838
2.824
2.787
2.767
2.727
2.663
2.465

—6.828

22 R

€.846

3.323
3.142

6.375

/—3.348

5.69%9

e L
2.00 1.72 2.02
1.96 0.96 1.10 1.07
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1,2,3,4-Tetrahydroquinoline-3-carboxylic acid (£-6).

Sample Name:

Data Collected on:
400mr—vnmrs400_
Archive directory:

Sample directory:

FidFile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: Sep 4 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 1.000 sec
Pulse 58.1 degrees

Acq. time 0.813 sec

Width 24509.8 Hz

500 repetitions

OBSERVE €13, 100.5175190 MHz
DECOUPLE H1, 399.7532925 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 32768

Total time 30 min

143.661

i

127.379

129.850

—118.197
114.819
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77.567
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SF-5-094-1H D .

Sample Name:

Data Collected on:
400mr—vnmrs400

seensom sy VARIAN

Sample directory:

— I BT T R T S I o @ P

© © N O W@ H O @M ade
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) L S NS S S T T 0

|

+ Pulse Sequence: PROTON (s2pul) \

() Solvent: cdcl3
..nla. Data collected on: May 22 2015 1

>
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—

© =S
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| Acqg. time 1.278 sec ~ =g e 2 o
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Methyl 1-(phenylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (x-7a).

SF-5-094-13C ”

Sample Name:

Data Collected on:
400mr—vnmrs400

Archive directory: <> w — > z

Sample directory:

I S I )
~ M Mmoo~ o~ .d -

FidFile: CARBON * N~ B -
N A I =
JEARdEg $ :
-

Pulse Sequence: CARBON (s2pul) - u

Solvent: dmso
Data c¢ollected on: May 18 2015

128.334

Temp. 22.0 C / 295.1 K
Operator: work

32.967

Relax. delay 1.000 sec

Pulse 58.1 degrees

Acqg. time 0.813 sec

Width 24509.8 Hz

32 repetitions

OBSERVE C13, 100.5180202 MHz
DECOUPLE H1, 399.7551914 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 32768

Total time 30 min

47.462

72.703
72.063

134.495
131.236

167.906

é%%é%i%%i%i%éi e is%%%mf%%?ki%g%%

(LI LRI L L L L L 0 L L I L L L B L B B L 0 L L LR I

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Methyl 1-((4-bromophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (£-7b).

SF-5-127-1H
Sample Name:

Data Collected on:
400mr—vnmrs400
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: edel3
Data collected on: May 19 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 5.000 sec
Pulse 79.4 degrees

Acq. time 1.278 sec

Width 6410.3 EHz

20 repetitions

OBSERVE  H1, 399.7512853 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 3 min 21 sec

7.125
7.108
7.078
——7.059

7.491
7.470
7.264
7.241
7.223
7.203
7.14%

7.550

7.572

7.763
7.744

-
el
~
Ll

3.543
3.516
3.508

<

VARIAN

37482
2.766
2.742
2.723

.10 1.14 1.12
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Methyl 1-((4-bromophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (£-7b).

SF-5-127-13C
Sample Name:

Data Collected on:
400mzr—vnmzs400
Archive directory:

Sample directozy:
FidFile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected on: May 19 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax, delay 1.000 sec
Pulse 58.1 degrees

Acq. time 0.813 sec

Width 21186.4 Hz

48 repetitions
OBSERVE <C13, 100.5180202 MHz
DECOUPLE H1, 399.7551914 MHz
Power 39 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 3.0 Hz
FT size 32768
Total time 30 min

—167.775

g LT ——

133.568
F—130.944

127.676

124.576
123.919
123.778

72.603
72.281

123.366

122.324
——121.012

A\

115.9%6
N
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Al Ak
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o
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Methyl 1-((4-fluorophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (x£-7c).

SF-5-128-1H
Sample Name:

Data Collected on:
400mr-vnmes400
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 19 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 5.000 sec
Pulse 79.4 degrees

Acg. time 1.278 sec

Width 6410.3 Hz

28 repetitions
OBSERVE H1, 399.7512853 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 3 min 21 sec

d

VARIAN

7.123
7.104
7.080
7.074
7.055
3.707
3.539
3.512
3.504
3.478
2.754
2.728
2.709

.451

S
©
]
-
- .
-

7.642
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7.654
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7.225
7.205
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Methyl 1-((4-fluorophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (x£-7c).

SF-5-128-13C -

Sample Name:

Data Collected on:
400mr—vnmrs400

Archive directory: <> m — > z

Sample directory:

FidFile: CARBON

72.5%0

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected on: May 19 2015

123.91%
122.299
—120.961
120.112
111.788
72.268
71.960
42.616
24.425

124.949
124.511

a
0
o
n
o
-

—111.570

Temp. 22.0 C / 295.1 K
Operator: work

33.122

Relax. delay 1.000 sec
Pulse 58.1 degrees

Acq. time 0.813 sec

Width 21186.4 Hz

136 repetitions

OBSERVE C13, 100.5180202 MHz
DECOUPLE H1, 399.7551914 MHz
Power 39 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 3.0 HZ
FT size 32768
Total time 30 min

47.517

161.754
159.207

167.8

i o o st i n—

LIS LIS (LML U L L L L L L L L L L L L Y L L Y L

180 160 140 120 : 100 80 60 .40 20 Ppm
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SF-5-125-1H ”

Sample Name:

Data Collected on:
400mr-vnmrs400

Moot VARIAN

Sample directory:
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9 RN B B e |
m Pulse Sequence: PROTON (s2pul)
r_b Solvent: cdcl3
o Data collected on: May 19 2015
|
[}
m Temp. 22.0 C / 285.1 K
o Operator: work
c
35 Relax, delay 5.000 sec
(op Pulse 79.4 degrees
o
o Acqg. time 1.278 sec »
o) Width 6410.3 Hz © B = o @
w 32 repetitions " o - m w .8 a
© OBSERVE  H1l, 399.7512853 MHz @ oo~ H “® o o
U DATA PROCESSING ~oN o™
[] Line broadening 0.5 Hz | LA
+ n 23
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SF-5-125-13C

<

- Sample Name:
T
J Data Collected on:
H 400mr—vnmrs400
—

) Archive directory:
2 VARIAN
b Sample directory:

< TEEE

[e) FidFile: CARBON N @ 6 o
0 @ Moo o

— R i s

© Pulse Sequence: CARBON (s2pul)

mu Solvent: dmso ﬁ, L & a
(a9] Data collected on: May 19 2015 L e

D_L 3 e g -] -«

c - u o oo & 3 ﬂ
—_ Temp. 22.0 C / 295.1 K - T o = e =
(@] Operator: work % £ b B
c o~
— L=

> Relax. delay 1.000 sec b

ml Pulse 58.1 degrees o

fust Acq. time 0.813 sec o
© Width 21186.4 Hz
w 84 repetitions b

O OBSERVE C13, 100.5180202 MHz ”
= DECOUPLE H1, 399.7551914 Mz - 4

[J] Power 39 dB 03 H o
+ ST a

! continuously on v o
< WALTZ-16 modulated ERR
™ DATA PROCESSING i
N Line broadening 3.0 H f
— FT size 32768 o
Pl Total time 30 min s
> n

c

O
=

S
]

> ,
N ,
fam

>

3 VA , Wt AT FS—

L n I

o Wb b e oy _ .
o LA L JLJNL I LI L L L L L L L IO LB BB B
< 180 160 140 120 100 80 60 40 20 Ppm.-
i

~
i
—
-
i

>
h
-+

[}
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Methyl 1-(naphthalen-2-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (t£-7e).

SF-5-126

Sample Name:

Data Collected on:
400mr-vnmrs400

Archive directory:

Sample directory:

o

VARIAN

~ O WO TN A MO NN A% WY o

@ WY N MmO TN A0 T NY TN o~
FidFile: PROTON SRR R R R R R L

| ol 5l ol g B S e T o O o s 4_. *T T T M
Pulse Sequence: PROTON (s2pul) J
Solvent: cdcl3
Data collected on: May 19 2015
Temp. 22.0 ¢ / 295.1 K - m 4
Operator: work o 10 bra .L o5

[ w0
w o . o
Relax, delay 5.000 sec o o o ™
Pulse 79.4 degrees B QD..
Acqg. time 1.278 sec o &
Width 6410.3 Hz &
32 repetitions L]
OBSERVE H1l, 399.7512853 MHz ~ |
DATA PROCESSING ,
Line broadening 0.5 Hz i o o
FT size 16384 g2
Total time 3 min 21 sec o o
LI A L N B R - LI S e ) R Oy B R B e L L T T T T T T T T T T
12 10 4 2 ppm
boowe uw y by y
0.84 2.74 0.89 0.93 0.94
.65 0.8987 .69 1.83

24



Methyl 1-(naphthalen-2-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (t£-7e).

SF-5-126-13C ”

Sample Name:

Data Collected on:
400mr—vnmrs400

Archive directory: <> x — > z

Sample directory:

FidFile: CARBON

124.704

124.511
124.228

—123.804
122.877
72.629

123.160
122.221
120.742
119.970
117.384
42.680

24.399

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected on: May 19 2015

33.134

7307
71.985

Temp. 22.0 C / 295.1 K
Operator: work | ~

Relax. delay 1.000 sec
Pulse 58.1 degrees

Acqg. time 0.813 sec

Width 21186.4 Ez

92 repetitions

OBSERVE (€13, 100.5180202 MHz

47.440

DECGUPLE H1, 399.7551914 MHz m Y
Power 39 dB BRER
continuocusly on L] a8 _9'«
WALTZ-16 modulated ol o i
DATA PROCESSING o L
Line broadening 3.0 HZ

FT size 32768 &

-

Total time 30 min

, %%%;%% i o %%ié%%i%%%

I e S o R U R g ) ) L o IR P R % R 5 e o T Y B L ) [ B o Y e L L o L I LR |

180 160 140 120 . 100 80 60 40 20 ppm
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1-(Phenylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid(x-8a).

SF-5-103-1H
Sample Name:

Data Collected on:
400mr-vnmrs400
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cdel3
Data collected con: May 22 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax, delay 5.000 sec
Pulse 79.4 degrees

Acq. time 1.278 sec

Width 6410.3 Hz

32 repetitions

OBSERVE H1l, 399.7512853 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 3 min 21 sec

7.801

7.779
7.650
7.632
7.587
7.568
7.550
7.462

T a2
7.423
7.264
7.241

—
A

7.221
7.153
7.133
7.115
7.076
7.059
4.485
4.473

T 4.449

4.438
3.561
3.535
3.527

F

3.500
2.752

2.728

2.718
2.711

2.695

d

VARIAN

P Y
1.0004.4506
2.2111.08
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1-(Phenylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid(x-8a).

SF-5-103-13C -

Sample Name:

Data Collected on:
400mr—vnmrsd400

Archive directory: <D x— D Z

Sample directory:

FidFile: CARBON

124.479
123.452
122.351

Pulse Sequence: CAREBON (s2pul)
Solvent: dmso
Data collected on: May 18 2015

122.277

Temp. 22.0 C / 295.1 K
Operator: work

Relax, delay 1.000 sec
Pulse 58.1 degrees

Acg. time 0.813 sec

Width 24509.8 Hz

96 repetitions
OBSERVE (€13, 100.5180202 MHz
DECOUPLE H1, 399.7551914 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 32768

Total time 30 min

120.892

120.223
72.584
71.944

134.406
128.393
271
42.179
32.892
24.082

131.191

173.457

|2 B L S L ISP ) LA N P 0 Y L i R B L R e R R B LT U RS B I R PR E R PR A T R B R R DR R R R L

220 200 180 - 160 140 120 100 80 60 40 20 0 ppm
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1-((4-Bromophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-8b).

SF-5-135-1H

Sample Name:

Data Cellected on:
400mr—vnmrs400

Archive directory:

Sample directory:

FidFile: PROTON

Pulse Sequence: PROTON (s2pul)

Solvent: dmso
Data collected on: May 20 2015

Temp. 22.0 C / 295.1 K
Operator: work

7.793

TTIT

7.585
7.566
7.550

7.235
7.217

/-

<

VARIAN

a o 0
Relax. delay 5.000 sec “ o _..m 0
Pulse 79.4 degrees 0 b =1 ” ] o
@
Acg. time 1.278 sec IR o -
Width 6410.3 Hz -~ o o8 "
32 repetitions i = ° 4o
OBSERVE ~ H1, 399.7531748 MHz . b
DATA PROCESSING 0w o232 | -
Line broadening 0.5 Hz & I3V a9l 2 o o
FT size 16384 ] “q T w28 e
Total time 3 min 21 sec & @ o
— \
hd
~
o |
- |
|
|
_J C J C L
l—lﬂl-l—l—lﬂl_ll.ﬂt 2 ;,J.ﬂ..JI\ T T 71 7 L 7 T T T T T T T ﬂ L | L m T T T 1T 1 1 _ T T e rrorT
12 10 8 6 4. 2 ppm
Y Weilgs - g Y ks s
0.78 3.080.96 1.02
2.00 2.08 1.01 3.18
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1-((4-Bromophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-8b).

SF-5-135-13C ”

Sample Name:

Data Collected on:
400mr—vnmzs400

Mmool VARIAN

Sample directory:

Data collected on: May 20 2015

W =~ @ w o o
- = N 9 < 9 o
FidFile: CARBON "aon - o TR o
a © S g o
9888 ,92%8 s38,28
- - . ©® .
Pulse Sequence: CARBON (s2pul) f T ime o ®
L I o o M
Solvent: dmso ey 8o o
o
-

47.543
40.557
40.351
\\\K;f.
29.134

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 1.000 sec

Pulse 58.1 degrees

Acq. time 0.813 sec

Width 21186.4 Hz

280 repetitions

OBSERVE C13, 100.5180202 MHz
DECOUPLE H1, 399.7551914 MHz
Power 39 dB
continuously on
WALTZ-16 modulat
DATA PROCESSING
Line broadening 3|0 Hz
FT size 32768
Total time 30 min

138.341
—135.909

183.667

g%%?%%:%%%{%g%%%%;g%% fé

5 . e N R T R R 57 B I [ L L. L O . o O 5 L R L L L L L B . T L S e L B 3 P2 e s I
| I I T I f I I I I I B |

180 160 140 . 120 100 80 . 60 40 20 . ppm
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1-((4-Fluorophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-8c).

SF-5-136-1H
Sample Name:

Data Collected on:
400mr—vnmrs400
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Segquence: PROTON (s2pul)
Solvent: dmso
Data collected on: May 20 2015

Temp. 22,0 C / 295.1 K
Operator: work

Relax. delay 5.000 sec

Pulse 79.4 degrees

Acq. time 1.278 sec

Width 6410.3 Hz

8 repetitions
OBSERVE Hl, 399.7531748 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 3 min 21 sec

12.753

<

VARIAN

7.708
7.419
7.397
7.237
7.178
7.135
7.117
4.246
4.238
4.212
4.2058
3.670
3.647
3.635
3.615
37349
2.708
2.686
2.660
2.643
2.621
2.607
2.596
2.511

7.716
7.697

7.581

.562

7.440

\
\

U

7.730
7
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1-((4-Fluorophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-8c).

SF-5-136-13C L

Sample Name:

Data Collected on:
400mr—vnmrs400

Archive directory: <> x — > z

Sample directory:

FidFile: CARBON

40.146
39.927
39.721

Pulse Sequence: CARBON (sZpul)
Solvent: dmso
Data collected on: May 20 2015

n

-
Temp. 22.0 C / 295.1 K o ?
Operator: work ﬁ H

S

Relax. delay 1.000 sec
Pulse 58.1 degrees
Acqg. time 0.813 sec
Width 21186.4 Hz
160 repetitions ﬂ o e & o m
OBSERVE €13, 100.5180202 MHz a3 R cRgrs 5 & °
DECOUPLE H1, 399.7551914 MHz s aad Rt “ aa
Power 39 dB Toaoy mnunn

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 3 H:
FT size 32768
Total time 30 min

129.528
b
47.431
40
—29.121

135.999

173. 692
163.864

—186.37%

%i%é%é%%{ A g

BRI N i I 2 U B L S L T o L L L R e e L L R L i i Y B B O R R T L e R L M R |

180 160 140 120 Hoo 80 . 60 40 20 . ppm
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1-([1,1'-Biphenyl]-4-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (£-8d).

SF-5-133-1H
Sample Name:

Data Collected on:
400mr-vnmrs400
Archive directory:

Sample directory:
FidFile: SF-5-133-1H

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: May 20 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 5.000 sec
Pulse 79.4 degrees

Acqg. time 1.278 sec

Width 6410.3 Hz

12 repetifjons

OBSERVE #l, 399.7531926 MHz
DATA PROCES$ING

Line broadening 0.5 Hz

FT size 16384

Total time 3 min 21 sec

7.823
7.695
7.678
7.588
7.566
7.478
7.460

7.844

4.258

4.248

4.217

3.632
3.618

Eﬁl

2.467

St e
4.09.99
2.0D.06 3.00
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1-([1,1'-Biphenyl]-4-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (£-8d).

SF-5-133-13C -—

Sample Name:

Data Collected on:
400mr-vnmes400

Archive directory: <D x — D z

Sample directory:

o ]
o © T o o
S n = - o~
FidFile: CARBON M5 oa o
a MQ R ed o @ o
S =N <+ @ o
Pulse Sequence: CARBON (s2pul) ..u.. M @ 2o~
o
Solvent: dmso =i N -

Data collected on: May 20 2015

b
40.351
39.515

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 1.000 sec
Pulse 58.1 degrees

Acg. time 0.813 sec

Width 21186.4 Hz

80 repetitions

OBSERVE Cl13, 100.5180202 MHz
DECOUPLE Hl, 399.7551914 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING «

Line broadening 0 Hz

FT size 32768 @

~
Total time 30 min =}

130.017
127.084
125.425
123.534
40.557
38.010
—29.172

\—39.309

47.530

138.392
137.903

145.185
136.192

/o

A

_,_,_,;.,_,_,__,____,,,_,.,_,_,_:_:,,7ﬁ‘dﬂx_\k,_;:_‘_4_,_7__,___:7.,__”_,_,,____,_,_._._,_,___.__,i.,ﬁ

180 160 140 120 100 80. 60 40 20 . ppm
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1-(Naphthalen-2-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-8e).

SF-5-134-1H
Sample Name:

Data Collected on:
400mr—vnmrs400
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul
Solvent: dmso
Data collected on: May 19 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 5.000 sec
Pulse 79.4 degrees

Acqg. time 1.278 sec

Width 6410.3 Hz

20 repetitions

OBSERVE H1l, 399.7531748 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 3 min 21 sec

12.733

8.476
8.168
8.147
8.086
8.065

8.045
8.026
7.744
7.726
7.707

7.695

7.658
7.642
7.622
7.571
7.550
7.231
7.213
7.194
7.141
7.123
7.106
7.088
7.070

4.336
4.306
4.301
3.739
3.729
3.715

A\

3.705
3.688
3.684
2.676
2.633

-

2.605

2.592

2.511

4

VARIAN

¥

ooy g
1.00 3.001.00
0.971.98 1.002.00
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1-(Naphthalen-2-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-8e).

SF-5-134-13C -

Sample Name:

Data Collected on:
400mr—vamrs400

Archive directory: < B z— D Z

Sample directeory:

~
FidFile: CARBON %

@
Pulse Sequence: CARBON (s2pul) @ ﬂ
Solvent: dmso B £
Data collected on: May 19 2015 m H

Temp. 22.0 C / 295.1 X
Operator: work

Relax. delay 1.000 sec
Pulse 58.1 degrees

Acq. time 0.813 sec

Width 21186.4 Hz

52 repetitions

OBSERVE C13, 100.5180202 MHz
DECOUPLE H1, 399.7551914 MHz
Power 39 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 3.0 Hz
FT size 32768
Total time 30 min

130.133
129.927
127.071
125.322
123.444
122.221
-40.,351
39.515
39.309
38.126

173.731
136.244

134.841
54;2j132.1o1

129.824
29.708
47.556
40.557
29.172

\

/5

—
|

}%ﬁ%t%%;%g%?%%i _ %&%&%%%%&%%%;{g

y
L X T £ A M L 5 P 5 0 e R I e R e A % L 2 I VS

180 160 140 . 120 100 80 . 60 40 20 . ppm
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Methyl 1-((4-(4-chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate

+-9).

LC-3-113-1H
Sample Name:

Data Collected on:
400mr—vnmrs400
Archive directory:

Sample directory:
FidFile: PROTCN

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 22 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 5.000 sec
Pulse 79.4 degrees

Acq. time 1.278 sec

Width 6410.3 Hz

24 repetitions

OBSERVE H1l, 399.7512853 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 3 min 21 sec

7.581
7.560

T.779
759

/7.

7.059

6.939
6.918
6.773

LML

4.467
4.457
-4.432
4.422

2.740
2.699
2.654
2.643
2.637
2.627
2.617
2.611

3.711
3.512
3.484
3.476
3.449
2.778
2.764

gtL £E izfr\(%ﬁ

<

VARIAN

2.601
2.357

sl i e R e ¢ it e e e S I L e e e ! B e B e ) I O L N L
12 .10 8 6 4 2
vy wevy Y Yy byl 5l
1.00 1.05.07 3.11 2.016.38
2.06 2.12.94 1.05 1.08 1.06

| ELAL I N L L B L B

0 Ppm
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Methyl 1-((4-(4-chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate

+-9).

new experiment
Sample Name:

Data Collected on:
400mr—-vnmrs400
Archive directory:

Sample directory:
FidFile: LC-3-113-13C

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected on: May 22 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 1.000 sec

Pulse 58.1 degrees

Acqg. time 0.813 sec

Width 21186.4 Hz

244 repetitions
OBSERVE C13, 100.5180202 MHz
DECOUPLE H1l, 399.7551914 MHz
Power 39 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING -

Line broadening 3.0 HR
FT size 32768 N
Total time 30 min Il

156.981

PROEPRTINEN | gl e

133.504
131.291
128.203

2

147.822

i il

W

124.537
123.714
122.196
120,690

—125.965

(o ik b L e PR

A PR g

¥ fh

96

115.313
112.766

72.616
71.985

L0

,Li_yvtt\&r.. FTRTRPERRAYCY PPVIC TS | ST R
W Ll il b

47.491

i

:
ey .:iL

42.551
24 .502

33.032

16.128

4

e

el

v

i

THE

L 0 N L L 5 L L e e

180 160

140

120

100

L I L L B L L

80

60

40

20

LA LA L L L L B L |

ppm
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1-((4-(4-Chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (-

2).

LC-3-115-1H
Sample Name:

Data Collected on:
400mr-vnmrs400
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: May 22 2015

Temp. 22.0 € / 295.1 K
Operator: work

Relax. delay 5.000 sec
Pulse 79.4 degrees

Acg. time 1.278 sec

Width 6410.3 Hz

4 repetitions

‘OBSERVE H1, 399.7531748 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 3 min 21 see

7.652

/—17.630

12.741

<

VARIAN

2.658
2.625
2.594
2.511
2.327

7.121
7.096
7.074
7.008

v

164

3.349
2.754
2.729
4

3.637
3.615
3.606

4.228
4.220
3.582

-4.193

T T | e T T LI _ T T T T | | REFS S0 P | _ T 1 T T T T T T T g 7 T T T 7 T T ¥ oF [ L T _ LI T T T T T T T _ 1 1 T T T T T 7 T T T — T T [}
12 10 6 4 2 0 ppm
Y WLy L L Y
0.78 1.00 3.29 1.02 3.18
2.142.2805 1.05 6.64
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1-((4-(4-Chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (-

2).

1Cc-3-115-13C
Sample Name:

Data Collected on:
400mr—vnmxrs400
Archive directory:

Sample directory:
FidFile: LC-3-115-13C

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected on: May 22 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 1.000 sec
Pulse 58.1 degrees
Acqg. time 0.813 sec
Width 21186.4 Hz

248 repetitions
OBSERVE (€13, 100.5180202 MHz
DECOUPLE K1, 399.7551914 MHz
Power 39 dB
continuocusly on
WALTZ-16 modulated
DATA PROCESSING

Line broadening W.WG Hz
FT size 32768 ~

Total time 30 min {
-

138,328

136.192
—129.966

133.053

161.523

152.980

|

40.146
39.927
39.721

39.515

40.351

123.598
120.678

118.285
37.920

29.172

125.360
20.746

129.284

127.046
39.309

129.824

47.401
40.557

AUV S A

LI, o 2 3 Y R L 2 L B R R R B

180 160 140

LIt L L L L Y L L L L L L LB L B L L L LA

120 100 80 60 40 20 Ppm
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Methyl 1-(3-(4-chloro-3,5-dimethylphenoxy)propyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (x-10).

Lc-4-178
Sample Name:

Data Collected on:
400mr—vnmrs400
Archive directory:

Sample directory:
FidFile: LC-4-178

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 21 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 3.000 sec
Pulse 79.4 degrees

Acq. time 1.278 sec

Width 6410.3 Hz

4 repetitions

OBSERVE  H1, 399.7512869 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 0 min 17 sec

6.992
6.655

6.634
€.610
€.593

3.997

ﬁ

3.521
3.504
\ 3.473
\3.455
3.433
3.410
3.014
2.997
-2.938
2.928
2.347

3.707
3.539

3.983
.970

Lr;_ L

2.063

2.047

2.032

I
2.92 2.01
2.14 4.14 0.99

o
6.49
2.17
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Methyl 1-(3-(4-chloro-3,5-dimethylphenoxy)propyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (x-10).

Sample Name:

Data Collected on:
400mr-vnmrs400
Archive directory:

Sample directory:
FidFile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: cdel3
Data ceollected on: May 21 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 1.000 sec

Pulse 58.1 degrees

Acqg. time 0.813 sec

Width 24509.8 Hz

160 repetitions

OBSERVE C13, 100.5175428 MHz
DECOUPLE H1, 399.7532925 MHz
Power 3% dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 32768

Total time 30 min

173.949

156.611

144.392

137.070

129.420

127.486

120.357

116.249

114.523

110.862

77.331

76.691

65.500

51.927

50.766
48.236

38.220

30.630

29.692
26.373

20.956

4

VARIAN
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1-(3-(4-Chloro-3,5-dimethylphenoxy)propyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-11).

. Sample Name:

Data Collected on:
400mr-vnmrs400
Archive directory:

Sample directory:
FidFile: LC-3-016-1H-new

Pulse Sequence: PROTON (s2pul)
Selvent: edel3
Data collected on: Jul 16 2013

Temp. 26.0 C / 299.1 K
Operator: work

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.278 sec

Width 6410.3 Hz

Single scan

OBSERVE Hl, 399.7512392 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 0 min 2 sec

7.260
7.072

7.031

7.014

716
659
6.648

"

4,001

3.987
3.972

3.478

3.451
3.056
3.040
2.339

—2.083

2.067
2.051

-0.000
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1-(3-(4-Chloro-3,5-dimethylphenoxy)propyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-11).

Sample Name:

Data Collected on:
400mr-vnmrs400

Archive directory:

Sample directory:

FidFile: LC-3-016-13C

Pulse Sequence: CARBON (s2pul)

Solvent: cdcl3
Data collected on: May 18 2015

Temp. 22.0 C / 295.1 K
Operator: work

114.523
77.331
77.004
76.691

Relax. delay 1.000 sec

Pulse 58.1 degrees r//
Acg. time 0.813 sec

Width 24509.8 Hz

140 repetitions

OBSERVE C13, 100.5175428 MHz
DECOUPLE H1, 399.7532925 MHz
Power 39 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 32768

Total time 30 @ms

129.465
127.530
116.428
111.011
50.468
48.281
-20.941

156.596
144.377
137.085
65.485
38.175
30.258
26.344

179.

T M1z6.280
o —120.149

£

?ig%%{%{%%?%i o sl %%iézz%;}é%;%%?%}

ALANLANLINEL IS L e L L L L L L L L LS L L L L Y L L L L L LA L L B |

180 160 140 120 100 80 60 40 20 ppm
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Acetoxymethyl 1-((4-(4-chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-

Sample Name:
Data Cellected on:
400mr-vnmrs400

Archive directory:

Sample directory:

7.127
7.109
7.090
7.074
7.056
€.941
6.919
6.776
5.745

FidFile: LC-3-128-H

Pulse Sequence: PROTON (s2pul)
Solvent: cdel3
Data collected on: Sep 7 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 3.000 sec
Pulse 79.4 degrees

Acq. time 1.278 sec

Width 6410.3 Hz

4 repetitions

OBSERVE H1, 399.7512862 MHz
DATA PROCESSING

Line broadening 0.5 Hz

FT size 16384

Total time 0 min 17 sec

7.583
7.561

7.753
7.734
/:_

7.

7.195

7.260
233
213

N

%Lf J

4.412
4.386
4.377
3.549
—3.53%9
3.515
2.775
2.764
2.742
2.703
2.691
2.681
2.360
2.116

\
\
\

4.422
3.574

o %& BN

carboxylate (+-12).

T T 7T _ L 7 rT rr 17 rr1rrirT ; T 1T 1 1 _ B T R 4 } s ] T _ T T = 7 | e S B § T T 1T T 7T _‘ LI L 7 LU 7 LI T T LI 7 UL _ UL
12 10 8 6 4 2 0 Ppm
i o o ¥ oy
1.00 1.0B.96 1.99 1.03 6.12
1.97 2.04.82 1.03 3.07 2.76
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Acetoxymethyl 1-((4-(4-chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-

carboxylate (+-12).

 Sample Name:

Data Collected on:
400mr-vnmrs400
Archive directory:

Sample directory:
FidFile: LC-3-128-13C

Pulse Sequence: CARBON (s2pul)
Solvent: edel3
Data collected on: Sep 7 2015

Temp. 22.0 C / 295.1 K
Operator: work

Relax. delay 1.000 sec
Pulse 58.1 degrees

Acg. time 0.813 sec

Width 24509.8 Hz

812 repetitions
OBSERVE C13, 100.5175428 MHz
DECOUPLE H1, 399.7532925 MHz
Power 39 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 3.0 Hz
FT size 32768
Total time 30 min

171.106

77.316

124.792
T

120.089
117.514

128.126

\=—127.094

129.301
—129.167
—125.521

79.460

138.290
136.028

161.790

152.503

ET——

76.691

\_

46.882

37.937

28.918

it

20.882

\—20.688

(LA L L L L L L L O I B B R I R R R |

220 200 180

160 140 120 100 80

60 40

T T T __,1 TTTITTTTTTT

20

L R L

0 ppm
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HPLC Spectra

1,2,3,4-Tetrahydroquinoline-3-carboxylic acid (£-6).

L~
"l UNIVERSITY of MARYLAND Mcl-1
THE FOUNDING CAMPUS
~
SAMPLE INFORMATION
Sample Name: LC-5-052 Acquired By: System
Sanple Type: Unknow n Sample Set Name:
Vial: 1:B.3 Acq. Method Set: Anal_254_10min
Injection #: 1 Processing Method:  Lee_THQ_10min
Injection Volume: 25.00 ul Channel Name: W2489 ChA
Run Time: 10.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm
Date Acquired: 9/4/2015 11:47:43 AMEDT
Date Processed: 10/19/2015 5:56:14 PMEDT
1.001
B op
St
] tF
0.80
0.60
fie ]
< 4
040
0.20
4 <
b
1 s
0.00 g
O.OOI I Iw bol I |2 ool I |3 00. I 4 bol |5 bol Ia Iool I? Iool IS.{]OI |9 {Jol |10.00
Minutes
RT Area | % Area| Height
1]1.343| 5915182 96.33 | 969569
2(1.744| 225252 3.67| 26026

Reported by User: System
Report Method: University of Maryland
Report Method ID: 1270

Page: 1 of 1

Project Name: Mcl-1
Date Frinted:
10/19/2015

6:05:24 PM US/Eastern



1-(Phenylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid(x-8a).

L~
"I UNIVERSITY of MARYLAND Mcl-1
THE FOUNDING CAMPUS
T~
SAMPLE INFORMATION
Sample Name: SF-5-103 Acquired By: System
Sample Type: Unknow n Sanmple Set Name:
Vial: 1:e,1 Acqg. Methad Set: Anal_254_50%A_22min
Injection #: 1 Processing Method: Lee_THQ
Injection Volume: 25.00 ul Channel Name: W2489 ChA
Run Time: 22.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm
Date Acquired: 9/2/2015 5:39:19 PMEDT
Date Processed: 10/19/2015 5:57:13 PMEDT
2.00] )
1 D
] M
1.80 T
1.601
1.40-
120
2 1.00]
0.8
060
0 40
0.20
0.00
0 00I ‘ 2.‘00I I ‘4.‘00 . IG_‘OO‘ I8.'00 ‘ I10!00I I12!00I ‘14_|00| I ‘16f00| I I18‘00I I IQO!OO‘ I I22.00
Minutes
RT Area % Area | Height
1111.708 | 17576364 | 100.00 | 2048726

Reported by User: System
Report Method: University of Maryland

Report Method ID: 1270
Page: 1 of 1

Project Name: Mcl-1
Date Printed:
10/19/2015

6:05:58 PM US/Eastern
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1-((4-Bromophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-8b).

L~
"| UNIVERSITYof MARYLAND Mcl-1
THE FOUNDING CAMPUS
\"’"-
SAMPLE INFORMATION
Sample Name: SF-5-135 Acquired By: System
Sarmple Type: Unknown Sarmple Set Name:
Vial: 1:b1 Acq. Method Set: Anal_254_50%A_22min
Injection #: 1 Processing Method: Lee THQ
Injection Volume: 25.00 ul Channel Name: W2488 ChA
Run Time: 22.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm
Date Acquired: 9/2/2015 3:08:55 PM EDT
Date Processed: 10/19/2015 5:57:37 PMEDT
3.00
] d
N
i i
4 ub
2.50 A
2.00—:
=1 50;
5 ]
1.0&:
0.50{
0 00—:
0.00‘ ‘2_{)0 ‘4.‘00| I IG.‘OO‘ ‘s_bol ‘10.‘00| I I12.‘00‘ I14.'00I ‘16‘DOI I |18‘00‘ |20_|00‘ ‘ ‘22.00
Minutes
RT Area % Area | Height
1115.079 | 27620261 | 100.00 | 2899541

Reported by User: System
Report Method: University of Maryland

Report Method ID: - 1270

Page: 1 of 1

Project Name: Mcl-1
Date Printed:
10/19/2015

6:06:31 PM US/Eastern
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1-((4-Fluorophenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (£-8c).

L~
"I UNIVERSITYof MARYLAND Mcl-1
THE FOUNDING CAMPUS
\""i-
SAMPLE INFORMATION
Sample Name: SF-5-136 Acquired By: System
Sarmple Type: Unknow n Sample Set Name:
Vial: 1:d,1 Acqg. Method Set: Anal_254 50%A_22min
Injection #: 1 Processing Method: Lee_THQ
Injection Volume: 25.00 ul Channel Name: W2489 ChA
Run Time: 22.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm
Date Acquired: 9/2/2015 5:10:21 PMEDT
Date Processed: 10/19/2015 5:54:52 PM EDT
1.80] @
i N
i N
1607 Qi
1.404
1.20
1.00
5 ]
< -
0.80
0,601
0.407
0.20]
0 001 —J
000 200 400 ‘600 800 1000 12'00 a0 1600 18'00 2000 22'00
Minutes
RT Area % Area| Height
1112.775| 15486944 | 100.00 | 1807669

Reported by User: System

Report Method: University of Maryland
Report Method ID: - 1270

Page: 1 of 1

Project Name: Mck1
Date Printed:
10/19/2015

6:04:10 PMUS/Eastern
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1-([1,1'-Biphenyl]-4-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (£-8d).

L~
"I UNIVERSITYof MARYLAND Mcl-1
THE FOUNDING CAMPUS
S
SAMPLE INFORMATION
Sample Name: SF-5-133 Acquired By: System
Sample Type: Unknow n Sanmple Set Name:
Vial: 1:5:1 Acq. Method Set: Anal_254_50%A_22min
Injection #: 1 Processing Method:  Lee_THQ
Injection Volume: 25.00 ul Channel Narme: W2489 ChA
Run Time: 22.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm
Date Acquired: 9/2/2015 6:07:59 PM EDT
Date Processed: 10/19/2015 5:58:39 PM EDT
: [«
3.007] o
] i
2.50—:
2.00—:
S ]
< 1.507
1.00—:
0.50] o )
] ) S
i IS ©
0.004— — -
U_UDI I2.'00I I4.bol Iﬁ.bol ‘8.‘(3[1' ‘mfool I ‘12!00‘ ‘14!00| I16‘00I I18.‘00I I I20.‘00I I ‘22.00
Minutes
RT Area % Area| Height
1]111.012 378616 1.26 49026
2116.369 114286 0.38 12041
3|17.689 | 29626225 | 98.36 | 3163727

Reported by User: System

Report Method: University of Maryland

Report Method ID: * 1270
Page: 1 of 1

Project Name: Mcl-1
Date Printed:
10/19/2015

6:07:08 PM US/Eastern
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1-(Naphthalen-2-ylsulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-8e).

—
"l UNIVERSITYof MARYLAND Mcl-1
THE FOUNDING CAMPUS
~
SAMPLE INFORMATION
Sample Name: SF-5-134 Acquired By: System
Sample Type: Unknow n Sample Set Name:
Vial: 1:e:d Acq. Method Set: Anal_254_50%A_22min
Injection #: 1 Processing Method: Lee THQ
Injection Volume: 25.00 ul Channel Name: W2489 ChA
Run Time: 22.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm
Date Acquired: 9/2/2015 4:41:42 PMEDT
Date Processed: 10/19/2015 5:59:10 PMEDT
: P
3]
4 u
1 u_'
2.00- T
1.50
= :
< i
1.00
0.50
0.00+
0,00‘ I Iz,bo I4,‘00I I ‘6,‘00| I I8,'00I ‘10‘00| ‘ﬂz!uol I Im!ool ‘1GIOO‘ I18!00I I20,|00‘ I22,00
Minutes
RT Area |% Area| Height
1]15.530 | 20888428 | 100.00 | 2380718

Reported by User: System

Report Method: University of Maryland

Report Method ID: - 1270
Page: 1 of 1

Project Name: Mck1
Date Printed:
10/19/2015

6:07:38 PM US/Eastern
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Methyl 1-((4-(4-chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylate

(£-9).

)j

UNIVERSITY of MARYLAND

THE FOUNDING CAMPUS

Mcl-1

T
SAMPLE INFORMATION
Sample Name: LC-3-113 Acquired By: System
Sanmple Type: Unknow n Sample Set Name:
Vial: 1:A,2 Acq. Method Set: Anal_254_100%B_22min
Injection #: 1 Processing Method:  Lee_THQ
Injection Volume: 25.00 ul Channel Name: W2489 ChA
Run Time: 22.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm
Date Acquired: 9/3/2015 10:04:27 AMEDT
Date Processed: 10/19/2015 5:59:53 PM EDT

AU

3.50- %
3.00 i
2 501
2.00—:
1.50-
1.001
i [=2]
0.50 2 %
] = ﬂ
0.00 T 3
0.00 12,00 400 ebo 800 1000 12000 14l00 1600 18l00 2000
Minutes
RT Area % Area | Height
1111.009 634068 1.55 74229
2111.923| 39715737 | 97.27 | 3423250
3112.409| 480640 1.18( 34365

T
22.00

Reported by User: System
Report Method: University of Maryland

Report Method ID: * 1270

Page: 1 of 1

Project Name: Mcl-1
Date Printed:
10/19/2015

6:08:08 PM US/Eastern
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1-((4-(4-Chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (-

2).

L~
l“ UNIVERSITY of MARYLAND MC|-1
THE FOUNDING CAMPUS
-8
SAMPLE INFORMATION
Sample Name: SF-5-141 Acquired By: System
Sample Type: Unknow n Sample Set Name:
Vial: 1:a,1 Acq. Method Set: Anal_254_100%B_22min
Injection #: 1 Processing Method:  Lee_THQ
Injection Volume: 25.00 ul Channel Name: W2489 ChA
Run Time: 22.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm
Date Acquired: 9/2/2015 2:40:15 PMEDT
Date Processed: 10/19/2015 6:01:21 PMEDT
3501
1 3
q .
] @
3.00
2,50
2,0[{
= f
< i
1.50]
1.00
] @©
0.50 oL
] i k
0.00 4&;‘
0 ool ‘2.|00 ‘4.|00 ‘G.IOOI I Is.bo I ‘10‘00| I ‘12.‘00‘ I 14.‘00I I16!00| I I18?00‘ I20.‘00‘ ‘22.00
Minutes
RT Area % Area | Height
1]5.698 | 1397944 3.54 | 235453
2)|9.692 (38142368 | 96.46 | 3513657

Reported by User: System
Report Method: University of Maryland

Report Method ID: * 1270

Page: 1 of 1

Project Name: Mcl-1
Date Printed:
10/19/2015

6:08:39 PM US/Eastern
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1-(3-(4-Chloro-3,5-dimethylphenoxy)propyl)-1,2,3,4-tetrahydroquinoline-3-carboxylic acid (+-11).

-
"I UNIVERSITY of MARYLAND Mcl-1
L THE FOUNDING CAMPUS
TS
SAMPLE INFORMATION
Sample Name: LC-3-016 Acquired By: System
Sample Type: Unknow n Sample Set Name:
Vial: 1:B,2 Acq. Method Set: Anal_254 100%B_22min
Injection #: 1 Processing Method: Lee THQ
Injection Volume: 25.00 ul Channel Name: W2489 ChA
Run Time: 22.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm
Date Acquired: 9/3/2015 2:18:03 PM EDT
Date Processed: 10/19/2015 6:02:22 PM EDT
1 40—_ fas)
i ©
4 w
] o
1.207
1 00—:
0 8Cr_
=) ]
< i
0.607]
0.40-
0.20-
] 8r 8
] Yoo K~
b @
0 otr_\f\_/\__:%ge)r = ﬁl
D.UDI . 2.{]DI ‘4_|00‘ IG.IUUI ‘8.{][)‘ I1D!DD‘ I I12_|00‘ I14.‘00‘ I |16f00| I I18‘00‘ I ‘20.‘00| I I22.00
Minutes
RT Area | % Area| Height
113.436 111060 1.04 23533
213.877 81294 0.76 15446
314.705 61485 0.58 10659
418.560 | 10427155 97.62| 1416563

Reported by User: System

Report Method: University of Maryland
Report Methed ID: *1270

Page: 1 of 1

Project Name: Mcl-1

Date Printed:
10/19/2015

6:09:40 PM US/Eastern
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Acetoxymethyl 1-((4-(4-chloro-3,5-dimethylphenoxy)phenyl)sulfonyl)-1,2,3,4-tetrahydroquinoline-3-
carboxylate (+-12).

—
"I UNIVERSITYof MARYLAND Mcl-1
THE FOUNDING CAMPUS
~—
SAMPLE INFORMATION
Sample Name: LC-3-128 Acquired By: System
Sanmple Type: Unknow n Sanmple Set Name:
Vial: 1:D,2 Acq. Method Set: Anal_254 100%B_22min
Injection #: 1 Processing Method: Lee THQ
Injection Veolume: 25.00 ul Channel Name: W2489 ChA
Run Time: 22.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm
Date Acquired: 9/2/2015 8:02:41 PM EDT
Date Processed: 10/19/2015 6:03:03 PM EDT

3.001 ob
i &
] @
2.50{
200—:
4 ]
< 1.507
1 00—:
0.5[{
0.00—: J
000 200 400 '6.00 "800 400 12’00 1400 1600 1800 2000 2200
Minutes
RT Area % Area | Height
1]10.681| 28190717 | 100.00 | 3118473
Reported by User: System Project Name: Mcl1
Report Method: University of Maryland Date Printed:
Report Method ID: * 1270 10/19/2015

Page: 1 of 1 6:10:18 PM US/Eastern



