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General Information: Unless otherwise noted, all commercial materials were used without further
purification. Anhydrous solvents obtained from Aladdin and Adamas were used directly without
further purification, and solvents obtained from other commercial suppliers were used after
purification as specified in Purification of Laboratory Chemicals, 6th Ed. Nuclear magnetic
resonance (NMR) spectra were recorded with a Bruker AVANCE 400MHz instrument. 'H and *C
chemical shifts are reported in ppm downfield of tetramethylsilane and referenced to residual solvent
peak (CHCIz = 7.26 (‘H NMR), DMSO = 2.50 (‘"H NMR), CDCls = 77.16 (3C NMR)) unless
otherwise noted. Multiplicities are reported using the following abbreviations: s = singlet, d = doublet,
t = triplet, q = quartet, m = multiplet, br = broad resonance. High-resolution mass spectra for new
compounds were recorded at Mass Spectrometry Facilities, Zhejiang University. X-ray diffraction

experiments were performed at X-Ray Facilities, Zhejiang University.



Experimental Procedures:

Preparation of Lactic Acid Substrates
(85)-2-Methoxy-N-(quinolin-8-yl)propanamide (1a)
g

oy
~ N
/\C[)(

To a stirred solution of (S)-2-methoxypropanoic acid ! (10.41 g, 100 mmol) in dry dichloromethane
(300 mL), 4-methylmorpholine (NMM, 11.5 mL, 105 mmol) was added slowly at 0 °C. After the
solution was stirred for five minutes, iS0-butyl carbonochloridate (13.3 mL, 105 mmol) was added
dropwise slowly at 0 °C. The mixture was then stirred at room temperature for 1.5 h. A solution of
8-aminoquinoline (8.65 g, 60 mmol) in dry dichloromethane (50 mL) was slowly added to the reaction
at 0 °C. After the reaction was stirred at room temperature overnight, the resulting mixture was then
washed by aqueous HCI (100 mL, 0.1 M), saturated Na2CO3 (100 mL), brine (100 mL), and dried over
anhydrous MgSOs4. Evaporation of organic solvent and purification by silica gel column
chromatography in 6:3:1 petroleum ether: dichloromethane: ethyl acetate, afforded the pure
8-aminoquinoline amide 1a (13.12 g, 95%) as a white solid. 'H NMR (400 MHz, CDCl3) & 10.80 (s,
1H), 8.86 (dd, J=4.0, 1.6 Hz, 1H), 8.80 (dd, J=6.4, 2.4 Hz, 1H), 8.16 (dd, J = 8.4, 1.6 Hz, 1H), 7.57
—7.52 (m, 2H), 7.46 (dd, J=8.4,4.4 Hz, 1H), 3.99 (q, J= 6.8 Hz, 1H), 3.58 (s, 3H), 1.55 (d, J= 6.8 Hz,
3H); 3C NMR (101 MHz, CDCl3) § 170.89, 148.63, 138.92, 137.77, 136.20, 133.95, 129.51, 128.38,
128.03, 127.27, 126.60, 122.06, 121.69, 116.63, 84.55, 59.32, 39.58; HRMS (EI) m/z: 230.1058(M"),
calc. for Ci13H14N202: 230.1055.

(8)-2-Ethyloxy-/V-(quinolin-8-yl)propanamide (1b)

O
The preparation of 1b followed the same procedure of 1a except using (S)-2-ethyloxypropanoic acid
instead of (S)-2-methoxypropanoic acid. The compound 1b was obtained as a light yellow solid. 'H
NMR (400 MHz, CDCI3) 6 10.93 (s, 1H), 8.85 (dd, J = 4.0, 1.1 Hz, 1H), 8.79 (dd, J = 6.6, 1.9 Hz,
1H), 8.16 (dd, J =8.2, 1.1 Hz, 1H), 7.71 — 7.50 (m, 2H), 7.45 (dd, J = 8.2, 4.2 Hz, 1H), 4.06 (q, J =
6.8 Hz, 1H), 3.84 — 3.60 (m, 2H), 1.55 (d, J = 6.8 Hz, 3H), 1.41 (t, J = 7.0 Hz, 3H); 3*C NMR (101

MHz, CDCl3) 6 172.67, 148.64, 139.09, 136.29, 134.28, 128.14, 127.40, 121.93, 121.74, 116.59,
77.61, 66.28, 19.24, 15.54; HRMS (EI) m/z: 244.1214(M"), calc. for C14H16N202: 244.1212.



Optimization of Reaction Conditions Mono-arylation of 1a

(1) Optimization of Base Additives (~AmylOH used as solvent)

e - I

H Q H\ A 10 mol% Pd(OAc),, Base (1.5 eq)‘ Ar C:) H\ _
\/ﬁO( Q o+ 1.5eq t-AmylOH, N, 85 °C, 24 h - \/j)( Q Al NO,
1a 2a 3a OMe
Entry Base Yield 3a

1 K2COs3 17%
2 KOAc trace
3 KsPO4 26%
4 LiOAc 0

5 NaOAc 0

6 Na2COs trace
7 CsOAc trace
8 Cs2C03 18%

Reaction conditions: 1a (0.20 mmol, 1.0 eq), 2a (0.30 mmol, 1.5 eq), Pd(OAc)2 (0.02 mmol, 10
mol%), base (0.30 mmol, 1.5 eq), t-AmylOH (2.0 ml), reaction for 24 hours at 85 °C and under N2
atmosphere.

(2) Optimization of Silver(I) Salt Additives (r~AmylOH used as solvent)

e _ |

’ 9 i . 10 mol% PA(OAC), Ag() salt (15 eq) Q i .
\/\g @+ 5eq t-AmylOH, Ny, 85 °C, 24 h \/Wof Q AT NO,
1a 2a 3a OMe
Entry Base Yield 3a

1 AgOAc 16%
2 AgF 65%
3 AgTFA 0

4 Ag2COs3 25%
5 Ag0 50%
6 Ag3PO4 trace
7 AgOCN trace
8 AgBF4 0

9 AgOPiv trace

Reaction conditions: 1a (0.20 mmol, 1.0 eq), 2a (0.30 mmol, 1.5 eq), Pd(OAc)2 (0.02 mmol, 10
mol%), silver salt (0.30 mmol, 1.5 eq), t-AmylOH (2.0 ml), reaction for 24 hours at 85 °C and under
N2 atmosphere.



(3) Optimization of Solvent (AgF used as silver salt additive)

o~ o~
L “\ e 10 mol% Pd(OAc),, AgF (1.5 eq)= N H\ o
\/\fg @+ 5 Solvent, Ny, 85 °C, 24 h \/73( N NO,
1a 2a 3a OMe
Entry Solvent Yield 3a
1 t-AmylOH 65%
2 DCE 51%
3 THF 30%
4 1,4-dioxane 18%
5 PhMe 14%
6 MeCN 0
7 DMF 60%
8 DMAc 54%
9 Acetone 52%
10 MeOH 64%
112 t-AmylOH 75%
12ab t-AmylOH 64%
13ac¢ t-AmylOH 81% ¢
14 ¢ DMSO trace
15a¢ NMP 45%

Reaction conditions: 1a (0.20 mmol, 1.0 eq), 2a (0.30 mmol, 1.5 eq), Pd(OAc)2 (0.02 mmol, 10
mol%), AgF (0.30 mmol, 1.5 eq), solvent (2.0 ml), reaction for 24 hours at 85 °C and under N2
atmosphere. 2 3.0 equiv AgF was used; ? 1.2 eq 2a was used; ¢ reaction for 12 hours; ¢ isolated yield.
(8)-2-Methoxy-3-(4-methoxy-3-nitrophenyl)-/V-(quinolin-8-yl)propanamide (3a)

N
O,N
0

The title compound was prepared under the optimized condition. The crude product was purified by
silica gel column chromatography in 4:1 petroleum ether:ethyl acetate, providing 3a as a white solid
(61.5 mg, 81%). '"H NMR (400 MHz, CDCl3) § 10.65 (s, 1H), 8.79 (dd, J = 4.4, 2.0 Hz, 1H), 8.77 —
8.72 (m, 1H), 8.12 (dd, J=8.4, 1.6 Hz, 1H), 7.84 (d, J=2.4 Hz, 1H), 7.54 — 7.49 (m, 2H), 7.45 - 7.41
(m, 2H), 6.90 (d, J=8.4 Hz, 1H), 4.03 (dd, J=7.6, 3.6 Hz, 1H), 3.82 (s, 3H), 3.53 (s, 3H), 3.24 (dd, J
= 14.4, 3.6 Hz, 1H), 3.07 (dd, J = 14.4, 7.6 Hz, 1H)."*C NMR (101 MHz, CDCl3) § 170.06, 151.79,
148.70, 139.27, 138.81, 136.20, 135.41, 133.62, 129.78, 127.99, 127.16, 126.76, 122.24, 121.74,
116.66, 113.37, 83.69, 59.19, 56.47, 37.72. HRMS (EI) m/z: 381.1329 (M"), calc. for C20H19N3Os:
381.1325.



General Procedure (GP) for Mono-arylation of Lactic Acid Derivative

To a 30-mL resealable Schlenk flask was added 1a (46.1 mg, 0.2 mmol), Pd(OAc)2 (4.5 mg, 0.02
mmol), aryl iodide (0.3 mmol), AgF (76.1 mg, 0.6 mmol), and t-AmylOH (2.0 mL). The Schlenk
flask was charged with N2. The mixture was stirred at 85 °C for 12 hours. After cooling to room
temperature, the reaction was diluted with dichloromethane (5 mL), then filtered through a pad of
Celite and washed by dichloromethane (20 mL). Evaporation of organic solvent and purification by

column chromatography gave the corresponding product.

Scope of alkyl iodides:
| | | | | | |
» L o, o™
OMe
OMe ‘Bu
2b 2c 2d 2e 2f 2g 2h
| | | | |
F cl Br Ac NO, CN CFs
2i 2j 2k 2] 2m 2n 20
| | | |
i OMe OAc NO, (0]
CO,Me OMe OMe OBn O\)
2p 2q 2r 2s 2t 2u
| | OBn
(/ :s % O
= N .
Ts BnO OBn I
OH OBn
2v 2w 2x 2y

(8)-2-Methoxy-3-phenyl-/NV-(quinolin-8-yl)propanamide (3b)

o

o’
Ho N
N
(0]

The compound 3b was prepared according to the GP and purified by column chromatography in
toluene: ethyl acetate = 12:1. 3b was obtained as a light yellow solid (45.5 mg, 74%). '"H NMR (400



MHz, CDCl3) 6 10.81 (s, 1H), 8.89 — 8.79 (m, 2H), 8.13 (dd, J = 8.3, 1.3 Hz, 1H), 7.59 — 7.50 (m,
2H), 7.43 (dd, J = 8.3, 4.2 Hz, 1H), 7.39 — 7.34 (m, 2H), 7.33 — 7.27 (m, 2H), 7.25 — 7.19 (m, 1H),
4.09 (dd, J =8.7, 3.5 Hz, 1H), 3.49 (s, 2H), 3.33 (dd, J = 14.2, 3.4 Hz, 1H), 3.08 (dd, J = 14.2, 8.7
Hz, 1H); 1*C NMR (101 MHz, CDCls) & 170.89, 148.63, 138.92, 137.77, 136.20, 133.95, 129.51,
128.38, 128.03, 127.27, 126.60, 122.06, 121.69, 116.63, 84.55, 59.32, 39.58; HRMS (EI) m/z:
306.1368 (M"); calc. for C1oH1sN202: 306.1368.
(8)-2-Methoxy-/V-(quinolin-8-yl)-3-(p-tolyl)propanamide (3c)
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N
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The compound 3¢ was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3¢ was obtained as a colorless oil (45.8 mg, 72%). '"H NMR
(400 MHz, CDCI3) & 10.77 (s, 1H), 8.93 — 8.73 (m, 2H), 8.13 (dd, J = 8.2, 1.3 Hz, 1H), 7.60 — 7.48
(m, 2H), 7.42 (dd, J = 8.2, 4.2 Hz, 1H), 7.22 (d, J = 7.8 Hz, 2H), 7.08 (d, J = 7.7 Hz, 2H), 4.04 (dd,
J=28.6,3.5 Hz, 1H), 3.48 (s, 3H), 3.26 (dd, J = 14.2, 3.3 Hz, 1H), 3.03 (dd, J = 14.2, 8.6 Hz, 1H),
2.28 (s, 3H); '*C NMR (101 MHz, CDCl3) § 171.02, 148.63, 139.01, 136.21, 136.07, 134.68, 134.06,
129.39, 129.11, 128.08, 127.31, 122.03, 121.68, 116.71, 84.73, 59.29, 39.20, 21.13; HRMS (EI) m/z:
320.1523 (M"); calc. for C20H20N202: 320.1525.
(8)-2-Methoxy-N-(quinolin-8-yl)-3-(m-tolyl)propanamide (3d)
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o’
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N
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The compound 3d was prepared according to the GP and purified by column chromatography in
toluene: ethyl acetate = 20:1. 3d was obtained as a colorless oil (46.3 mg, 72%). '"H NMR (400 MHz,
CDCl) 6 10.77 (s, 1H), 8.97 — 8.67 (m, 2H), 8.14 (dd, J = 8.2, 1.4 Hz, 1H), 7.63 — 7.48 (m, 2H),
7.43 (dd, J =8.2, 4.2 Hz, 1H), 7.22 — 7.09 (m, 3H), 7.01 (d, J = 6.8 Hz, 1H), 4.06 (dd, J = 8.8, 3.4
Hz, 1H), 3.48 (s, 3H), 3.27 (dd, J = 14.2, 3.2 Hz, 1H), 3.01 (dd, J = 14.2, 8.8 Hz, 1H), 2.29 (s, 3H);
B3C NMR (101 MHz, CDCI3) & 171.06, 148.66, 139.07, 137.95, 137.78, 136.24, 134.10, 130.35,
128.31, 128.12, 127.39, 127.35, 126.53, 122.05, 121.71, 116.74, 84.77, 59.37, 39.71, 21.46; HRMS
(EI) m/z: 320.1520 (M"); calc. for C20H20N202: 320.1525.
(8)-2-Methoxy-3-(4-methoxyphenyl)-V-(quinolin-8-yl)propanamide (3e)

H
N
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The compound 3e was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3e was obtained as a colorless oil (36.8 mg, 55%). 'H NMR
(400 MHz, CDCls) & 10.76 (s, 1H), 8.99 — 8.76 (m, 2H), 8.16 (d, J = 8.2 Hz, 1H), 7.61 — 7.51 (m,
2H), 7.45 (dd, J = 8.2, 4.2 Hz, 1H), 7.27 (d, J = 7.9 Hz, 2H), 6.83 (d, J = 8.0 Hz, 2H), 4.05 (dd, J =
8.1, 3.1 Hz, 1H), 3.77 (s, 3H), 3.51 (s, 3H), 3.26 (dd, J = 14.3, 3.1 Hz, 1H), 3.04 (dd, J = 14.3, 8.4
Hz, 1H); *C NMR (101 MHz, CDCls) & 170.98, 158.36, 148.63, 138.95, 136.20, 133.99, 130.51,
129.73, 128.05, 127.28, 122.04, 121.68, 116.65, 113.78, 84.72, 59.28, 55.23, 38.65; HRMS (EI) m/z:
336.1479 (M"); calc. for C20H20N203: 336.1474.
(8)-2-Methoxy-3-(3-methoxyphenyl)-NV-(quinolin-8-yl)propanamide (3f)
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N
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The compound 3f was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3f was obtained as a white solid (54.0 mg, 80%). '"H NMR (400
MHz, CDCl3) 6 10.78 (s, 1H), 8.98 — 8.71 (m, 2H), 8.15 (dd, J = 8.3, 1.5 Hz, 1H), 7.60 — 7.50 (m,
2H), 7.45 (dd, J = 8.2, 4.2 Hz, 1H), 7.20 (t, J = 7.8 Hz, 1H), 6.99 — 6.84 (m, 2H), 6.75 (dd, J = 8.2,
1.7 Hz, 1H), 4.08 (dd, J = 8.6, 3.4 Hz, 1H), 3.76 (s, 3H), 3.50 (s, 3H), 3.29 (dd, J = 14.2, 3.2 Hz,
1H), 3.04 (dd, J = 14.2, 8.7 Hz, 1H); '*C NMR (101 MHz, CDCls) § = 170.95, 159.70, 148.70,
139.42, 139.06, 136.27, 134.07, 129.37, 128.13, 127.35, 122.11, 121.99, 121.74, 116.74, 114.95,
112.41, 84.59, 59.40, 55.27, 39.73; HRMS (EI) m/z: 336.1476 (M"); calc. for C20H20N20s:
336.1474.

(8)-2-Methoxy-3-(2-methoxyphenyl)-NV-(quinolin-8-yl)propanamide (3g)
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The compound 3g was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3g was obtained as a colorless oil (27.7 mg, 41%). '"H NMR
(400 MHz, CDCI3) & 10.76 (s, 1H), 8.99 — 8.68 (m, 2H), 8.14 (dd, J = 8.2, 1.4 Hz, 1H), 7.58 — 7.49
(m, 2H), 7.44 (dd, J=8.2,4.2 Hz, 1H), 7.32 — 7.25 (m, 1H), 7.20 (td, J = 8.0, 1.4 Hz, 1H), 6.89 (t, J
= 7.4 Hz, 1H), 6.83 (d, J = 8.1 Hz, 1H), 4.19 (dd, J = 8.6, 4.3 Hz, 1H), 3.81 (s, 3H), 3.45 (s, 3H),
3.41 (dd, J = 14.0, 4.2 Hz, 1H), 3.02 (dd, J = 14.0, 8.6 Hz, 1H); '*C NMR (101 MHz, CDCl3) § =
171.43, 157.82, 148.61, 139.05, 136.25, 134.31, 131.48, 128.12, 128.00, 127.39, 126.08, 121.86,
121.69, 120.45, 116.69, 110.35, 83.15, 59.22, 55.45, 34.67; HRMS (EI) m/z: 336.1474 (M"); calc.
for C20H20N203: 336.1474.
(85)-3-(4-(tert-Butyl)phenyl)-2-methoxy-/N-(quinolin-8-yl)propanamide (3h)



The compound 3h was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3h was obtained as a colorless oil (50.5 mg, 70%). '"H NMR
(400 MHz, CDCI3) & 10.77 (s, 1H), 8.91 — 8.77 (m, 2H), 8.14 (dd, J = 8.3, 1.6 Hz, 1H), 7.59 — 7.50
(m, 2H), 7.43 (dd, J = 8.3, 4.2 Hz, 1H), 7.34 — 7.26 (m, 4H), 4.09 (dd, J = 8.6, 3.4 Hz, 1H), 3.51 (s,
3H), 3.29 (dd, J = 14.3, 3.4 Hz, 1H), 3.06 (dd, J = 14.3, 8.6 Hz, 1H), 1.28 (s, 9H); *C NMR
(100MHz, CDCls) 6 171.10, 149.33, 148.62, 138.95, 136.21, 134.69, 134.03, 129.14, 128.05, 127.30,
125.30, 122.02, 121.68, 116.63, 84.63, 59.29, 39.13, 34.44, 31.43; HRMS (EI) m/z: 362.1991 (M");
calc. for C23H26N202: 362.1994.
(5)-3-(4-Fluorophenyl)-2-methoxy-/N-(quinolin-8-yl)propanamide (3i)

The compound 3i was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3i was obtained as a white solid (51.1 mg, 79%). '"H NMR (400
MHz, CDCIs) 6 10.72 (s, 1H), 8.82 (dd, J=4.0, 1.2 Hz, 1H), 8.79 (dd, J=6.3, 2.5 Hz, 1H), 8.15 (dd,
J=28.2,1.0 Hz, 1H), 7.60 — 7.49 (m, 2H), 7.44 (dd, J = 8.2, 4.2 Hz, 1H), 7.32 — 7.23 (m, 2H), 6.95 (t,
J=8.7 Hz, 2H), 4.03 (dd, J = 8.2, 3.5 Hz, 1H), 3.50 (s, 3H), 3.26 (dd, J = 14.3, 3.4 Hz, 1H), 3.05
(dd, J = 14.3, 8.2 Hz, 1H); *C NMR (101 MHz, CDCls) § 170.68, 161.90(d, Jc.r = 242.8 Hz),
148.71, 139.01, 136.28, 133.95, 133.32(d, Jc-F = 3.2 Hz), 131.08(d, Jc-Fr = 7.8 Hz), 128.12, 127.32,
122.17, 121.76, 116.73, 115.19(d, Jc-r = 21.0 Hz), 84.47, 59.32, 38.63; HRMS (EI) m/z: 324.1271
(M™); calc. for C1oH17FN202: 324.1274.
(5)-3-(4-Chlorophenyl)-2-methoxy-/V-(quinolin-8-yl)propanamide (3j)

Cl ~

The compound 3j was prepared according to the GP and purified by column chromatography in
toluene: ethyl acetate = 12:1. 3j was obtained as a yellow solid (56.1 mg, 83%). '"H NMR (400 MHz,
CDCl) 6 10.72 (s, 1H), 8.81 (dd, J =4.2, 1.6 Hz, 1H), 8.79 (dd, J = 6.6, 2.4 Hz, 1H), 8.13 (dd, J =
8.2, 1.3 Hz, 1H), 7.59 — 7.48 (m, 2H), 7.43 (dd, J = 8.2, 4.2 Hz, 1H), 7.24 (q, J = 8.4 Hz, 4H), 4.03
(dd, J = 8.2, 3.5 Hz, 1H), 3.49 (s, 3H), 3.25 (dd, J = 14.2, 3.4 Hz, 1H), 3.04 (dd, J = 14.2, 8.2 Hz,
1H); 3C NMR (101 MHz, CDCl3) & 170.51, 148.70, 138.97, 136.25, 136.13, 133.89, 132.51, 130.98,



128.50, 128.09, 127.28, 122.18, 121.74, 116.72, 84.26, 59.31, 38.74; HRMS (EI) m/z: 340.0976
(M™); calc. for C19H17CIN202: 340.0979.
(5)-3-(4-Bromophenyl)-2-methoxy-/N-(quinolin-8-yl)propanamide (3k)
Br ~
S u V7
N
O

The compound 3k was prepared according to the GP and purified by column chromatography in
touene: ethyl acetate = 20:1. 3k was obtained as a light yellow oil (53.5 mg, 70%). 'H NMR (400
MHz, CDCI3) 6 10.72 (s, 1H), 8.82 (dd, J=4.1, 1.6 Hz, 1H), 8.79 (dd, J= 6.4, 2.5 Hz, 1H), 8.14 (dd,
J=28.3, 1.5 Hz, 1H), 7.59 — 7.49 (m, 2H), 7.44 (dd, J = 8.2, 4.2 Hz, 1H), 7.38 (d, J = 8.3 Hz, 2H),
7.20 (d, J=8.2 Hz, 2H), 4.03 (dd, J = 8.2, 3.6 Hz, 1H), 3.50 (s, 3H), 3.24 (dd, J=14.2, 3.4 Hz, 1H),
3.03 (dd, J = 14.2, 8.2 Hz, 1H); 3C NMR (101 MHz, CDCls) & 170.48, 148.70, 138.98, 136.65,
136.24, 133.90, 131.45, 131.38, 128.09, 127.28, 122.18, 121.74, 120.64, 116.74, 84.19, 59.31, 38.81;
HRMS (EI) m/z: 384.0477 (M"); calc. for C19H17BrN202: 384.0473.
(5)-3-(4-Acetylphenyl)-2-methoxy-/V-(quinolin-8-yl)propanamide (3I)

@)
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The compound 31 was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 31 was obtained as a white solid (48.3 mg, 69%). '"H NMR (400
MHz, CDCl3) 6 10.73 (s, 1H), 8.85 — 8.74 (m, 2H), 8.14 (dd, J = 8.3, 1.5 Hz, 1H), 7.86 (d, J = 8.2
Hz, 2H), 7.58 — 7.50 (m, 2H), 7.46 — 7.38 (m, 3H), 4.09 (dd, J = 8.2, 3.6 Hz, 1H), 3.50 (s, 3H), 3.34
(dd, J = 14.1, 3.6 Hz, 1H), 3.14 (dd, J = 14.1, 8.2 Hz, 1H), 2.53 (s, 3H); *C NMR (101 MHz,
CDCl) 6 197.96, 170.35, 148.68, 143.39, 138.92, 136.26, 135.68, 133.81, 129.83, 128.49, 128.05,
127.27, 122.22, 121.75, 116.70, 84.00, 59.34, 39.33, 26.65; HRMS (EI) m/z: 348.1477 (M"); calc.
for C21H20N203: 348.1474.

(5)-2-Methoxy-3-(4-nitrophenyl)-N-(quinolin-8-yl)propanamide (3m)

UL 4 )

N
O

The compound 3m was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3m was obtained as a light yellow solid (39.5 mg, 56%). 'H
NMR (400 MHz, CDCI3) 6 10.68 (s, 1H), 8.80 (d, J =2.7 Hz, 1H), 8.78 — 8.65 (m, 1H), 8.15 (d, J =
8.2 Hz, 1H), 8.11 (d, J = 8.4 Hz, 2H), 7.55 (d, J=4.5 Hz, 2H), 7.51 — 7.39 (m, 3H), 4.11 (dd, J=7.5,



3.6 Hz, 1H), 3.54 (s, 3H), 3.38 (dd, J = 14.0, 3.3 Hz, 1H), 3.21 (dd, J = 14.0, 7.7 Hz, 1H); *C NMR
(101 MHz, CDCl3) 6 169.92, 148.75, 147.03, 145.32, 138.95, 136.35, 133.67, 130.61, 128.12,
127.29, 123.58, 122.42, 121.85, 116.81, 83.63, 59.36, 39.01; HRMS (EI) m/z: 351.1220 (M"); calc.
for C1oH17N304: 351.1219.

(5)-3-(4-Cyanophenyl)-2-methoxy-/N-(quinolin-8-yl)propanamide (3n)
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The compound 3n was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3n was obtained as a colorless oil (14.0 mg, 21% under
standard conditions; 32.4 mg, 49% under conditions of 2.0 equiv. Ag20 and 2.0 mL DMF). 'H
NMR (400 MHz, CDCIs) 6 10.67 (s, 1H), 8.82 (dd, J = 4.0, 1.2 Hz 1H), 8.76 (t, J = 4.4 Hz, 1H),
8.16 (dd, J = 8.0, 1.2 Hz, 1H), 7.55 — 7.53 (m, 4H), 7.48 — 7.42 (m, 3H), 4.08 (dd, J = 8.0, 4.0 Hz,
1H), 3.52 (s, 3H), 3.33 (dd, J = 14.0, 3.6 Hz, 1H), 3.16 (dd, J = 14.0, 8.0 Hz, 1H); '*C NMR (101
MHz, CDCl3) 6 170.03, 148.77, 143.22, 138.98, 136.36, 133.74, 132.18, 130.54, 128.15, 127.32,
122.39, 121.87, 119.09, 116.80, 110.69, 83.74, 59.36, 39.35; HRMS (EI) m/z: 331.1319 (M"); calc.
for C20H17N302: 331.1321.
(8)-2-Methoxy-N-(quinolin-8-yl)-3-(4-(trifluoromethyl)phenyl)propanamide (30)
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The compound 30 was prepared according to the GP and purified by column chromatography in
toluene: ethyl acetate = 12:1. 30 was obtained as a white solid (48.3 mg, 65%). 'H NMR (400 MHz,
CDCl) 6 10.72 (s, 1H), 8.86 — 8.70 (m, 2H), 8.15 (dd, J = 8.2, 1.0 Hz, 1H), 7.59 — 7.48 (m, 4H),
7.47 — 7.40 (m, 3H), 4.08 (dd, J = 8.1, 3.5 Hz, 1H), 3.51 (s, 3H), 3.34 (dd, J = 14.2, 3.3 Hz, 1H),
3.14 (dd, J = 14.1, 8.2 Hz, 1H); 3C NMR (101 MHz, CDCls) & 170.37, 148.74, 141.81, 138.98,
136.29, 133.85, 131.14, 129.99, 129.48, 129.16, 129.00 (q, Jc-F = 32.1 Hz), 128.12, 127.30, 125.30
(q, Je-r=3.6 Hz), 124.41 (q, Jc-Fr=270.2 Hz),122.28, 121.79, 116.76, 84.06, 59.36, 39.22; HRMS
(ET) m/z: 374.1241 (M"); calc. for C20H17F3N202: 374.1242.

(S)-Methyl 4-(2-methoxy-3-0x0-3-(quinolin-8-ylamino)propyl)benzoate (3p)




The compound 3p was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3p was obtained as a white solid (48.2 mg, 66%). 'H NMR
(400 MHz, CDCI3) 6 10.74 (s, 1H), 8.94 — 8.62 (m, 2H), 8.13 (dd, J =8.2, 1.1 Hz, 1H), 7.94 (d, J =
8.1 Hz, 2H), 7.62 — 7.48 (m, 2H), 7.47 — 7.33 (m, 3H), 4.08 (dd, J = 8.3, 3.5 Hz, 1H), 3.87 (s, 3H),
3.49 (s, 3H), 3.34 (dd, J = 14.1, 3.3 Hz, 1H), 3.12 (dd, J = 14.1, 8.4 Hz, 1H); >*CNMR (101 MHz,
CDCl) 6 170.40, 167.14, 148.68, 143.18, 138.98, 136.24, 133.87, 129.70, 129.65, 128.63, 128.09,
127.27, 122.19, 121.71, 116.73, 84.11, 59.34, 52.05, 39.43; HRMS (EI) m/z: 364.1419 (M"); calc.
for C21H20N204: 364.1423.
(8)-3-(3,4-Dimethylphenyl)-2-methoxy-/N-(quinolin-8-yl)propanamide (3q)
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The compound 3q was prepared according to the GP and purified by column chromatography in
toluene: ethyl acetate = 20:1. 3q was obtained as a colorless oil (50.5 mg, 76%). 'H NMR (400 MHz,
CDCl) 6 10.76 (s, 1H), 9.00 — 8.67 (m, 2H), 8.15 (dd, J = 8.2, 1.4 Hz, 1H), 7.62 — 7.50 (m, 2H),
7.45 (dd, J=28.2,4.2 Hz, 1H), 7.17 — 6.96 (m, 3H), 4.06 (dd, J = 8.7, 3.4 Hz, 1H), 3.49 (s, 3H), 3.24
(dd, J=14.2, 3.3 Hz, 1H), 3.00 (dd, J = 14.2, 8.7 Hz, 1H), 2.20 (s, 6H); '*C NMR (101 MHz, CDCls)
0 171.20, 148.65, 139.08, 136.49, 136.25, 135.20, 134.74, 134.15, 130.86, 129.71, 128.13, 127.37,
126.85, 122.03, 121.71, 116.77, 84.88, 59.35, 39.34, 19.79, 19.44; HRMS (EI) m/z: 334.1685 (M");
calc. for C21H22N202: 334.1681.
(8)-3-(3,4-Dimethoxyphenyl)-2-methoxy-/V-(quinolin-8-yl)propanamide (3r)
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The compound 3r was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3r was obtained as a colorless oil (52.2 mg, 71%). '"H NMR
(400 MHz, CDCI3) & 10.72 (s, 1H), 9.00 — 8.63 (m, 2H), 8.14 (dd, J = 8.2, 1.4 Hz, 1H), 7.62 — 7.48
(m, 2H), 7.44 (dd, J = 8.2, 4.2 Hz, 1H), 6.95 — 6.80 (m, 2H), 6.76 (d, J = 8.6 Hz, 1H), 4.04 (dd, J =
8.1, 3.5 Hz, 1H), 3.81 (s, 3H), 3.79 (s, 3H), 3.51 (s, 3H), 3.24 (dd, J = 14.3, 3.4 Hz, 1H), 3.03 (dd, J
=14.3, 8.1 Hz, 1H); *C NMR (101 MHz, CDCls) § 170.98, 148.81, 148.66, 147.81, 138.99, 136.25,
134.03, 130.22, 128.11, 127.29, 122.11, 121.74, 121.69, 116.66, 112.69, 111.14, 84.71, 59.32, 55.91,
55.88, 39.14; HRMS (EI) m/z: 366.1577 (M"); calc. for C21H22N204: 366.1580.
(8)-2-Methoxy-5-(2-methoxy-3-0x0-3-(quinolin-8-ylamino)propyl)phenyl acetate (3s)



|
o) . p
P S L
O
O

The compound 3s was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3s was obtained as a colorless oil (54.1 mg, 69%). '"H NMR
(400 MHz, CDCIs) 6 10.76 (s, 1H), 8.84 (dd, J = 4.0, 1.4 Hz, 1H), 8.80 (dd, J = 6.4, 2.3 Hz, 1H),
8.15(dd, J=28.2, 1.4 Hz, 1H), 7.58 — 7.51 (m, 2H), 7.45 (dd, J = 8.2, 4.2 Hz, 1H), 7.16 (dd, J = 8.3,
1.4 Hz, 1H), 7.06 (s, 1H), 6.86 (d, J = 8.3 Hz, 1H), 4.00 (dd, J = 8.6, 3.1 Hz, 1H), 3.78 (s, 3H), 3.49
(s, 3H), 3.23 (dd, J = 14.3, 2.8 Hz, 1H), 2.98 (dd, J = 14.3, 8.7 Hz, 1H), 2.29 (s, 3H); *C NMR (101
MHz, CDCl3) 6 = 170.84, 169.14, 149.94, 148.71, 139.60, 139.06, 136.26, 134.03, 130.50, 128.13,
127.82, 127.33, 124.09, 122.12, 121.74, 116.76, 112.37, 84.61, 59.45, 56.01, 38.69, 20.79; HRMS
(EI) m/z: 394.1526 (M"); calc. for C22H22N20s: 394.1529.
(5)-3-(4-(Benzyloxy)-3-nitrophenyl)-2-methoxy-/N-(quinolin-8-yl)propanamide (3t)
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The compound 3t was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3t was obtained as a colorless oil (57.5 mg, 63%). 'H NMR
(400 MHz, CDCIs) 6 10.66 (s, 1H), 8.81 (dd, J = 4.0, 1.1 Hz, 1H), 8.76 (dd, J = 5.3, 3.6 Hz, 1H),
8.14 (d, J=8.2 Hz, 1H), 7.87 (s, 1H), 7.58 — 7.49 (m, 2H), 7.46 — 7.28 (m, 7H), 6.95 (d, J = 8.5 Hz,
1H), 5.17 - 5.02 (m, 2H), 4.04 (dd, J = 7.3, 3.4 Hz, 1H), 3.54 (s, 3H), 3.25 (dd, J = 14.3, 3.3 Hz, 1H),
3.08 (dd, J = 14.3, 7.6 Hz, 1H); 3C NMR (101 MHz, CDCls) & 170.11, 150.82, 148.76, 140.02,
138.95, 136.24, 135.79, 135.21, 133.75, 130.34, 128.74, 128.24, 128.08, 127.26, 127.04, 126.78,
122.27, 121.78, 116.78, 115.15, 83.78, 71.31, 59.24, 37.90; HRMS (EI) m/z: 457.1639 (M"); calc.
for C26H23N30s: 457.1638.
(5)-3-(2,3-Dihydrobenzo[b][1,4]dioxin-6-yl)-2-methoxy-/N-(quinolin-8-yl)propanamide (3u)
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The compound 3u was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3u was obtained as a colorless oil (46.8 mg, 64%). '"H NMR
(400 MHz, CDCI3) & 10.75 (s, 1H), 8.95 — 8.70 (m, 2H), 8.14 (dd, J = 8.2, 1.3 Hz, 1H), 7.60 — 7.49
(m, 2H), 7.44 (dd, J = 8.2, 4.2 Hz, 1H), 6.86 (s, 1H), 6.83 — 6.67 (m, 2H), 4.20 (s, 4H), 4.02 (dd, J =
8.5, 3.4 Hz, 1H), 3.50 (s, 3H), 3.19 (dd, J = 14.3, 3.2 Hz, 1H), 2.96 (dd, J = 14.3, 8.5 Hz, 1H); 1*C



NMR (101 MHz, CDCI3) 8 170.99, 148.66, 143.34, 142.35, 139.03, 136.25, 134.05, 131.02, 128.10,
127.34, 122.52, 122.05, 121.70, 118.24, 117.09, 116.75, 84.62, 64.43, 64.40, 59.32, 38.86; HRMS
(EI) m/z: 364.1427 (M"); calc. for C21H20N204: 364.1423.
(5)-3-(4-(Hydroxymethyl)phenyl)-2-methoxy-/V-(quinolin-8-yl)propanamide (3v)
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The compound 3v was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 2:1. 3v was obtained as a light yellow solid (39.6 mg, 59%). 'H
NMR (400 MHz, CDCls) 6 10.75 (s, 1H), 8.96 — 8.63 (m, 2H), 8.15 (dd, J = 8.2, 1.0 Hz, 1H), 7.59 —
7.49 (m, 2H), 7.44 (dd, J=8.2,4.2 Hz, 1H), 7.32 (d, J = 7.9 Hz, 2H), 7.27 (d, J = 8.6 Hz, 2H), 4.63
(s, 2H), 4.05 (dd, J = 8.4, 3.5 Hz, 1H), 3.49 (s, 3H), 3.29 (dd, J = 14.2, 3.3 Hz, 1H), 3.07 (dd, J =
14.2, 8.5 Hz, 1H), 1.78 (brs, 1H); *C NMR (101 MHz, CDCls) & 170.90, 148.69, 139.29, 139.04,
137.23, 136.29, 134.01, 129.79, 128.12, 127.36, 127.19, 122.14, 121.74, 116.78, 84.55, 65.29, 59.32,
39.24; HRMS (EI) m/z: 336.1475 (M ¥); calc. for C20H20N203: 336.1474.

(85)-2-Methoxy-N-(quinolin-8-yl)-3-(thiophen-2-yl)propanamide (3w)
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The compound 3w was prepared according to the GP and purified by column chromatography in
toluene: ethyl acetate = 20:1. 3w was obtained as a light yellow oil (37.4 mg, 60%). '"H NMR (400
MHz, CDCl3) 6 10.82 (s, 1H), 8.84 (d, J = 3.9 Hz, 1H), 8.81 (dd, J = 6.2, 2.4 Hz, 1H), 8.15 (d, J =
8.2 Hz, 1H), 7.61 — 7.50 (m, 2H), 7.45 (dd, J = 8.2, 4.2 Hz, 1H), 7.15 (d, J = 5.0 Hz, 1H), 7.03 —
6.93 (m, 1H), 6.94 — 6.82 (m, 1H), 4.06 (dd, J = 8.2, 3.2 Hz, 1H), 3.60 (s, 3H), 3.53 (dd, J = 15.3,
3.0 Hz, 1H), 3.32 (dd, J = 15.2, 8.3 Hz, 1H); *C NMR (101 MHz, CDCls) & 170.29, 148.73, 139.48,
139.05, 136.27, 133.98, 128.12, 127.34, 126.74, 126.41, 124.54, 122.19, 121.76, 116.79, 84.03,
59.34, 33.65; HRMS (EI) m/z: 312.0929 (M"); calc. for C17H16N202S: 312.0932.

(85)-2-Methoxy-N-(quinolin-8-yl)-3-(1-tosyl-1H-indol-3-yl)propanamide (3x)



The compound 3x was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3x was obtained as a colorless oil (58.6 mg, 59%). '"H NMR
(400 MHz, CDCIs3) 6 10.79 (s, 1H), 8.83 (dd, J = 4.1, 1.6 Hz, 1H), 8.77 (dd, J = 4.9, 4.0 Hz, 1H),
8.14 (dd, J =8.3, 1.5 Hz, 1H), 7.91 (d, J = 7.9 Hz, 1H), 7.67 — 7.56 (m, 4H), 7.56 — 7.49 (m, 2H),
7.44 (dd, J =8.2, 4.2 Hz, 1H), 7.28 — 7.16 (m, 2H), 6.90 (d, J = 8.1 Hz, 2H), 4.13 (dd, J =73, 3.7
Hz, 1H), 3.52 (s, 3H), 3.35 (dd, J = 15.2, 3.5 Hz, 1H), 3.20 (dd, J = 15.2, 7.3 Hz, 1H), 2.17 (s, 3H);
3C NMR (101 MHz, CDCls) § = 170.50, 148.80, 144.61, 138.99, 136.22, 135.36, 135.12, 133.94,
131.27, 129.69, 128.09, 127.31, 126.71, 124.79, 124.65, 123.19, 122.15, 121.79, 119.81, 118.46,
116.77, 113.67, 82.89, 59.15, 28.33, 21.49; HRMS (EI) m/z: 499.1570 (M"); calc. for C2sH25N304S:
499.1566.
(8)-2-Methoxy-N-(quinolin-8-yl)-3-(4-(((25,3R,4S.5R,6R)-3.4,5-tris(benzyloxy)-6-((benzyloxy)m
ethyl)tetrahydro-2H-pyran-2-yl)oxy)phenyl)propanamide (3y)
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The compound 3y was prepared according to the GP and purified by column chromatography in
petroleum ether: ethyl acetate = 4:1. 3y was obtained as a white solid (117.0 mg, 67%). '"H NMR
(400 MHz, CDCI3) & 10.78 (s, 1H), 8.84 — 8.81 (m, 2H), 8.14 (dd, J = 8.4, 1.2 Hz, 1H), 7.58 — 7.52
(m, 2H), 7.43 (dd, J = 8.0, 4.0 Hz, 1H), 7.31 — 7.25 (m, 21H), 7.20 — 7.18 (m, 2H), 7.01 (d, J = 8.4
Hz, 2 H), 5.02 (d, J = 10.8 Hz, 1H), 4.96 — 4.93 (m, 2H), 4.86 — 4.79 (m, 3H), 4.60 — 4.50 (m, 3H),
4.03 (dd, J = 8.8, 3.6 Hz, 1H), 3.78 (d, J = 10.4 Hz, 1H), 3.73 — 3.64 (m, 4H), 3.59 (dd, J = 8.0, 4.0
Hz, 1H), 3.49 (s, 3H), 3.27 (dd, J = 14.0, 2.8 Hz, 1H), 3.03 (dd, J = 14.3, 8.4 Hz, 1H); 3*C NMR
(101 MHz, CDCIl3) 6 170.94, 156.32, 148.69, 139.04, 138.65, 138.37, 138.26, 138.17, 136.26,
134.05, 132.05, 130.63, 128.53, 128.51, 128.49, 128.47, 128.33, 128.12, 128.07, 127.99, 127.92,
127.86, 127.76, 127.72, 127.34, 122.09, 121.74, 116.99, 116.91, 116.72, 102.01, 84.79, 84.71, 82.14,
77.85, 75.86, 75.23, 75.16, 75.11, 73.61, 68.98, 59.38, 38.84; HRMS (ESI) m/z: 867.3567 (MNa");
calc. for Cs3Hs2N2Os: 867.3616.
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(S)-tert-Butyl(2-methoxy-3-(4-methoxy-3-nitrophenyl)propanoyl)(quinolin-8-yl)carbamate (5a)
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To a solution of 3a (152.6 mg, 0.4 mmol) in dry MeCN (4 mL) were added di-tert-butyl dicarbonate
(Boc20, 261.9 mg, 1.2 mmol) and N,N-dimethylpyridin-4-amine (DMAP, 97.7 mg, 0.8 mmol). The
mixture was stirred at room temperature for 4 hours. Then the reaction was diluted with
dichloromethane (15 mL), washed by water (15 mL), brine (20 mL), and dried over anhydrous
MgSOs. Evaporation of organic solvent and purification by column chromatography in petroleum
ether: ethyl acetate = 2:1 gave the product 5a as a white solid (146.3 mg, 76%). '"H NMR (400 MHz,
CDCIl3) & 8.86 (dd, J = 4.0, 1.5 Hz, 1H), 8.17 (dd, J = 8.3, 1.4 Hz, 1H), 7.92 (d, J = 1.7 Hz, 1H),
7.83 (dd, J=8.1, 1.1 Hz, 1H), 7.61 (dd, J = 8.6, 1.9 Hz, 1H), 7.56 (t, J = 7.7 Hz, 1H), 7.50 (dd, J =
7.2, 1.0 Hz, 1H), 7.42 (dd, J = 8.3, 4.2 Hz, 1H), 7.02 (d, J = 8.6 Hz, 1H), 5.21 (dd, J = 8.5, 2.6 Hz,
1H), 3.94 (s, 3H), 3.46 (dd, J = 13.4, 2.2 Hz, 1H), 3.38 (s, 3H), 3.01 (dd, J=14.2, 8.6 Hz, 1H), 1.22
(s, 9H); *C NMR (101 MHz, CDCl3) § 175.11, 152.98, 151.73, 150.54, 144.15, 139.53, 136.41,
136.07, 135.84, 131.32, 129.05, 128.39, 126.74, 126.17, 121.72, 113.39, 83.26, 82.51, 58.27, 56.66,
38.21, 27.72.

(8)-2-Methoxy-3-(4-methoxy-3-nitrophenyl)propanoic acid (4a)
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To a solution of 5a (48.1 mg, 0.1 mmol) in THF/H20 (3:1, 0.5 mL) were added LiOH (4.8 mg, 0.2

mmol) and H202 (30%, 50 pL, 0.5 mmol). The mixture was stirred at room temperature for 4 hours.
Then the reaction was acidified by HCI (0.5 M, 12 mL), diluted with ethyl acetate (15 mL), washed by

water (15 mL), brine (20 mL), and dried over anhydrous MgSOa. Evaporation of organic solvent and



purification by column chromatography in petroleum ether: ethyl acetate = 1:1 gave the product 4a as
a light yellow oil (25.5 mg, 100%) with 4b (24.1 mg, 100%) isolated. 'H NMR (400 MHz, CDCl3) &
7.74 (d, J = 1.7 Hz, 1H), 7.44 (dd, J = 8.5, 1.8 Hz, 1H), 7.02 (d, J = 8.6 Hz, 1H), 3.99 (dd, J = 7.4,
4.2 Hz, 1H), 3.94 (s, 3H), 3.42 (s, 3H), 3.12 (dd, J = 14.3, 4.0 Hz, 1H), 3.01 (dd, J = 14.4, 7.5 Hz,
1H); 3C NMR (101 MHz, CDCl3) § 175.99, 152.13, 139.48, 135.54, 129.03, 126.57, 113.72, 80.63,
58.85, 56.68, 37.28; HRMS (EI) m/z: 255.0745 (M"); calc. for C11H13NOs: 255.0743.

tert-Butyl quinolin-8-ylcarbamate (4b)
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'H NMR (400 MHz, CDCl3) § 9.02 (s, 1H), 8.79 (dd, J = 4.1, 1.5 Hz, 1H), 8.42 (d, J = 7.4 Hz, 1H),
8.13 (dd, J = 8.2, 1.4 Hz, 1H), 7.51 (t, J = 8.0 Hz, 1H), 7.46 — 7.35 (m, 2H), 1.58 (s, 9H); 1*C NMR
(101 MHz, CDCIl3) 6 153.05, 148.09, 138.41, 136.37, 135.35, 128.21, 127.49, 121.63, 120.28,
114.59, 80.54, 28.55; HRMS (EI) m/z: 244.1210 (M"); calc. for C1aH16N202: 244.1212.
1-Iodo-4-(3-(4-phenoxyphenoxy)propoxy)benzene (2z)
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To a solution of 4-phenoxyphenol (1.86 g, 10 mmol) and 1,3-dibromopropane (10.09 g, 50 mmol) in
anhydrous DMF (50 mL) was slowly added cesium carbonate (4.24 g, 13 mmol). The resulting
suspension was heated at 65 °C overnight. After being allowed to cool to the room temperature, the
reaction mixture was diluted with water (50 mL). Then the aqueous layer was extracted with Et20O (3 x
50 mL). The organic layer was washed by brine (2 x 40 mL), and dried over anhydrous MgSOu.
Evaporation of organic solvent and purification by column chromatography in petroleum ether: ethyl
acetate = 50:1 gave the product 1-(3-bromopropoxy)-4-phenoxybenzene as a yellow liquid.

To a solution of 4-iodophenol (1.32 g, 6 mmol) and 1-(3-bromopropoxy)-4-phenoxybenzene (2.03 g,
6.6 mmol) in anhydrous DMF (30 mL) was slowly added cesium carbonate (2.35 g, 7.2 mmol). The
resulting suspension was heated at 65 °C overnight. After being allowed to cool to the room
temperature, the reaction mixture was diluted with water (30 mL). Then the aqueous layer was
extracted with Et2O (3 x 40 mL). The organic layer was washed by brine (2 x 20 mL), and dried over
anhydrous MgSOa4. Evaporation of organic solvent and purification by column chromatography in
petroleum ether: ethyl acetate = 50:1 gave the product 2z as a white solid. 'H NMR (400 MHz,
CDCl3) 6 7.56 (d, J = 8.5 Hz, 2H), 7.31 (t, J = 7.7 Hz, 2H), 7.05 (t, J = 7.0 Hz, 2H), 7.00 — 6.93 (m,
4H), 6.90 (d, J = 8.9 Hz, 2H), 6.71 (d, J = 8.5 Hz, 2H), 4.14 (t, J = 6.0 Hz, 4H), 2.31 — 2.21 (m, 2H);
B3C NMR (101 MHz, CDCl3) & 158.88, 158.58, 155.22, 150.39, 138.35, 129.74, 122.59, 120.94,
117.75, 117.06, 115.65, 82.90, 77.48, 77.16, 76.84, 64.87, 64.67, 29.38; HRMS (EI) m/z: 446.0381
(M™); calc. for C21H19103: 446.0379.



(8)-2-Methoxy-3-(4-(3-(4-phenoxyphenoxy)propoxy)phenyl)-NV-(quinolin-8-yl)propanamide
(3z)

The compound 3z was prepared according to the GP (using 1a and 2z as substrates) and purified by
column chromatography in petroleum ether: ethyl acetate = 2:1. 3z was obtained as a light yellow oil
(72.5 mg, 66%). 'H NMR (400 MHz, CDCI3) & 10.74 (s, 1H), 8.91 — 8.71 (m, 2H), 8.15 (d, J = 7.6
Hz, 1H), 7.63 — 7.49 (m, 2H), 7.44 (dd, J = 8.2, 4.2 Hz, 1H), 7.29 (t, J = 7.9 Hz, 2H), 7.25 (d, J =
9.8 Hz, 2H), 7.04 (t, J = 7.4 Hz, 1H), 7.01 — 6.91 (m, 4H), 6.88 (d, J = 8.9 Hz, 2H), 6.83 (d, J = 8.4
Hz, 2H), 4.12 (dd, J = 11.0, 5.6 Hz, 4H), 4.02 (dd, J = 8.3, 3.5 Hz, 1H), 3.49 (s, 3H), 3.24 (dd, J =
14.3, 3.3 Hz, 1H), 3.02 (dd, J = 14.3, 8.4 Hz, 1H), 2.23 (dt, J = 11.8, 5.8 Hz, 2H); *C NMR (101
MHz, CDCl3) 6 170.97, 158.59, 157.68, 155.28, 150.26, 148.62, 138.98, 136.21, 134.03, 130.55,
129.87, 129.69, 128.07, 127.30, 122.51, 122.03, 121.67, 120.90, 117.68, 116.68, 115.62, 114.44,
84.73, 65.03, 64.40, 59.26, 38.65, 29.45; HRMS (EI) m/z: 548.2310 (M"); calc. for C34H32N20s:
548.2311.
(S)-tert-Butyl-(2-methoxy-3-(4-(3-(4-phenoxyphenoxy)propoxy)phenyl)propanoyl)(quinolin-8-

yl)carbamate (5b)

0O
O \©\qu
(@)

To a solution of 3z (53.5 mg, 0.1 mmol) in dry MeCN (1 mL) were added di-tert-butyl dicarbonate
(Boc20, 65.5 mg, 0.3 mmol) and N,N-dimethylpyridin-4-amine (DMAP, 24.4 mg, 0.2 mmol). The

mixture was stirred at room temperature for 8 hours. Then the reaction was diluted with

dichloromethane (10 mL), washed by water (10 mL), brine (10 mL), and dried over anhydrous
MgSOs. Evaporation of organic solvent and purification by column chromatography in petroleum
ether: ethyl acetate = 2:1 gave the product 5b as light yellow oil (53.2 mg, 82%). 'H NMR (400
MHz, CDCI3) 6 8.86 (s, 1H), 8.14 (d, J = 8.1 Hz, 1H), 7.80 (d, J = 8.1 Hz, 1H), 7.53 (t, J = 7.7 Hz,
1H), 7.43 (d, J = 7.2 Hz, 1H), 7.39 (dd, J = 7.9, 4.0 Hz, 1H), 7.36 — 7.22 (m, 4H), 7.14 — 6.72 (m,
9H), 5.25 (d, J = 7.2 Hz, 1H), 4.15 (dd, J = 11.7, 5.7 Hz, 4H), 3.57 — 3.16 (m, 4H), 2.96 (dd, J =
13.9, 9.0 Hz, 1H), 2.40 — 2.12 (m, 2H), 1.22 (s, 9H); 3C NMR (101 MHz, CDCl3) § 175.86, 158.63,
157.60, 155.33, 152.90, 150.44, 150.23, 144.22, 136.63, 136.00, 130.85, 130.73, 129.70, 128.98,
128.21, 126.14, 122.51, 121.63, 120.94, 117.68, 115.64, 114.35, 82.90, 65.08, 64.44, 58.30, 38.80,
29.51,27.70.

(8)-2-Methoxy-3-(4-(3-(4-phenoxyphenoxy)propoxy)phenyl)propanoic acid (4¢)
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To a solution of 5b (45.1 mg, 0.07 mmol) in THF/H20 (3:1, 0.5 mL) were added LiOH (3.4 mg, 0.14
mmol) and H202 (30%, 35 pL, 0.35 mmol). The mixture was stirred at room temperature for 4 hours.
Then the reaction was acidified by HCI (0.5 M, 10 mL), diluted with ethyl acetate (10 mL), washed by
water (10 mL), brine (10 mL), and dried over anhydrous MgSOa. Evaporation of organic solvent and
purification by column chromatography in petroleum ether: ethyl acetate = 1:1 gave the product 4¢ as
a light yellow oil (30.5 mg, 100%) with 4b (17.0 mg, 100%) isolated. 'H NMR (400 MHz, CDCl3) &
7.30 (t, J=7.9 Hz, 2H), 7.17 (d, J = 8.3 Hz, 2H), 7.04 (t, J = 7.3 Hz, 1H), 7.00 — 6.91 (m, 4H), 6.91
— 6.81 (m, 4H), 4.14 (t, J = 5.1 Hz, 4H), 3.98 (dd, J = 6.9, 4.1 Hz, 1H), 3.40 (s, 3H), 3.09 (dd, J =
14.2, 3.8 Hz, 1H), 2.97 (dd, J = 14.2, 7.6 Hz, 1H), 2.30 — 2.20 (m, 2H); '*C NMR (101 MHz, CDCl3)
0 176.02, 158.62, 157.96, 155.30, 150.30, 130.57, 129.73, 128.75, 122.56, 120.95, 117.72, 115.65,
114.56, 81.56, 65.03, 64.47, 58.76, 37.83, 29.50; HRMS (ESI) m/z: 421.4 ([M-HJ); calc. for
C25H2s5067: 421.2.

4-(2-(4-lodophenoxy)ethyl)phenyl methanesulfonate (2aa)

Qo |
/S\\ \O\/\ ©/
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A mixture of 4-hydroxyphenethyl alcohol (2.76 g, 20 mmol) and triethylamine (8.8 mL, 63 mmol) in
anhydrous dichloromethane (40 mL) was stirred at 0 °C. Then methane sulfonic chloride (4.0 ml, 50
mmol) was slowly added to the solution. After stirring for 30 minutes, the reaction was diluted with
ethyl acetate (20 mL), washed by aqueous NH4Cl (40 mL), brine (20 mL), and dried over anhydrous
MgSOas. After evaporation of organic solvent, the crude product was directly used for the next step
without any purification.

The crude product 4-(2-((methylsulfonyl)oxy)ethyl)phenyl methanesulfonate (20 mmol) was
dissolved in acetonitrile (30 mL). The resulting solution was then slowly added to a mixture of
4-iodophenol (11.0 g, 50 mmol) and potassium carbonate (8.29¢g, 60.0 mmol) in acetonitrile (50 mL).
The reaction was heated at a refluxing temperature for 3.0 h. After being allowed to cool to room
temperature, the reaction mixture was filtered through a pad of Celite. After the evaporation of the
solvent, the mixture was diluted with dichloromethane (50 mL), washed by water (40 mL), brine (20
mL), and dried over anhydrous MgSO4. Evaporation of the solvent and purification by column
chromatography in petroleum ether: ethyl acetate = 3:1 gave the product 2aa as a white solid. 'H
NMR (400 MHz, CDCl3) 8 7.54 (d, J = 8.8 Hz, 2H), 7.32 (d, J=8.4 Hz, 2H), 7.23 (d, J = 8.8 Hz, 2H),
6.66 (d, J = 8.8 Hz, 2H), 4.13 (t, J = 6.8 Hz, 1H), 3.13 (s, 2H), 3.09 (t, J = 6.8 Hz, 1H);'*C NMR (101
MHz, CDCI3) 6 158.65, 148.05, 138.40, 137.80, 130.67, 122.18, 117.08, 83.09, 68.45, 37.48, 35.15;
HRMS (EI) m/z: 417.9738 (M ¥); calc. for C1sHi1s104S: 417.9736.
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methanesulfonate (3aa)

The compound 3aa was prepared according to the GP (using 1b and 2aa as substrates) and purified by
column chromatography in petroleum ether: ethyl acetate = 2:1. 3aa was obtained as a light yellow oil
(56.5 mg, 53%). '"H NMR (400 MHz, CDCl3) § 10.92 (s, 1H), 8.91 — 8.70 (m, 2H), 8.13 (dd, J = 8.2,
1.0 Hz, 1H), 7.59 — 7.48 (m, 2H), 7.42 (dd, J = 8.2, 4.2 Hz, 1H), 7.31 (d, J = 8.4 Hz, 2H), 7.27 —
7.24 (m, 2H), 7.21 (d, J = 8.5 Hz, 2H), 6.80 (d, J = 8.4 Hz, 2H), 4.12 (t, J = 6.7 Hz, 2H), 4.05 (dd, J

=8.9,3.1 Hz, 1H), 3.64 (tt, J = 14.0, 7.0 Hz, 1H), 3.49 (dq, J=14.1, 7.0 Hz, 1H), 3.23 (dd, J = 14.2,
3.0 Hz, 1H), 3.12 (s, 3H), 3.06 (t, J = 6.7 Hz, 2H), 2.97 (dd, J = 14.2, 9.0 Hz, 1H), 1.29 (t, J = 7.0
Hz, 3H); 1*C NMR (101 MHz, CDCls) § 171.47, 157.40, 148.61, 147.96, 139.02, 138.13, 136.24,
134.15, 130.66, 130.64, 130.49, 128.10, 127.34, 122.04, 121.99, 121.72, 116.56, 114.42, 82.93, 68.25,
67.38,39.04, 37.38, 35.24, 15.37; HRMS (EI) m/z: 534.1829 (M"); calc. for C20H30N206S: 534.1825.

(5)-4-(2-(4-(3-((tert-Butoxycarbonyl)(quinolin-8-yl)amino)-2-ethoxy-3-oxopropyl)phenoxy)ethy

I)phenyl methanesulfonate (5¢)
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To a solution of 3aa (53.5 mg, 0.1 mmol) in dry MeCN (1 mL) were added di-tert-butyl dicarbonate
(Boc20, 65.5 mg, 0.3 mmol) and N,N-dimethylpyridin-4-amine (DMAP, 24.4 mg, 0.2 mmol). The

mixture was stirred at room temperature for 8 hours. Then the reaction was diluted with

dichloromethane (10 mL), washed by water (10 mL), brine (10 mL), and dried over anhydrous
MgSOs. Evaporation of organic solvent and purification by column chromatography in petroleum
ether: ethyl acetate = 2:1 gave the product 5¢ as light yellow oil (44.0 mg, 69%). 'H NMR (400 MHz,
CDCIl3) ¢ 8.86 (dd, J = 4.1, 1.5 Hz, 1H), 8.16 (dd, J = 8.2, 1.4 Hz, 1H), 7.81 (d, J = 8.2 Hz, 1H),
7.53 (t,J=7.8 Hz, 1H), 7.46 — 7.37 (m, 2H), 7.36 — 7.31 (m, 3H), 7.23 (d, J = 8.6 Hz, 2H), 6.84 (d,
J=28.5Hz, 2H), 5.34 - 5.21 (m, 1H), 4.18 (t, J = 6.7 Hz, 2H), 3.66 (dq, J = 14.0, 7.0 Hz, 1H), 3.44 —
3.30 (m, 2H), 3.24 — 2.99 (m, 5H), 2.96 (dd, J = 14.0, 9.1 Hz, 1H), 1.22 (s, 9H), 1.11 (t, J = 7.0 Hz,
3H); 3C NMR (101 MHz, CDCl3) § 176.34, 157.33, 152.99, 150.45, 148.02, 144.30, 138.26, 136.78,
136.01, 130.85, 130.73, 129.00, 128.19, 126.17, 122.08, 121.64, 114.33, 100.13, 82.86, 81.35, 68.34,
66.13, 38.90, 37.40, 35.34, 27.75, 15.34.
(8)-2-Ethoxy-3-(4-(4-((methylsulfonyl)oxy)phenethoxy)phenyl)propanoic acid (4d)
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To a solution of 5¢ (38.1 mg, 0.06 mmol) in THF/H20 (3:1, 0.5 mL) were added LiOH (2.9 mg, 0.12
mmol) and H202 (30%, 30 pL, 0.3 mmol). The mixture was stirred at room temperature for 4 hours.
Then the reaction was acidified by HCI (0.5 M, 8 mL), diluted with ethyl acetate (10 mL), washed by
water (10 mL), brine (10 mL), and dried over anhydrous MgSOa. Evaporation of organic solvent and
purification by column chromatography in petroleum ether: ethyl acetate = 1:1 gave the product 4d as
a light yellow oil (25.7 mg, 100%) with 4b (14.8 mg, 100%) isolated. 'H NMR (400 MHz, CDCl3) &
7.33 (d, J=8.4 Hz, 2H), 7.22 (d, J = 8.5 Hz, 2H), 7.15 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H),
4.14 (t, J = 6.7 Hz, 2H), 4.04 (dd, J = 7.3, 4.2 Hz, 1H), 3.60 (dt, J = 14.0, 7.0 Hz, 1H), 3.49 — 3.37
(m, 1H), 3.13 (s, 3H), 3.11 — 3.02 (m, 3H), 2.94 (dd, J = 14.1, 7.7 Hz, 1H), 1.17 (t, J = 6.9 Hz, 3H);
B3C NMR (101 MHz, CDCl3) & 175.13, 157.71, 147.98, 138.10, 130.70, 130.68, 128.98, 122.10,
114.54, 79.89, 68.30, 66.97, 37.87, 37.42, 35.28, 15.18; HRMS (ESI) m/z: 407.5 ([M-HJ"); calc. for
C20H2307S7: 407.2.

-21-



References
1. Barrett, A. G. M.; Braddock, D. C.; Christian, P. W. N.; Pilipauskas, D.; White, A. J. P.; Williams,
D. J. Journal of Organic Chemistry, 1998, 63, 5818 — 5823.

-22 -



10,8032

[l e =T B Y 00 090 — €4 SF [~ Ov 0N 0N [~ S
[ =R N RS Rt L AR I L o s R =1
Lo NN — O oh 0 VI SRO S0 00— [~ D W D
0O 00 00 GO 00 0D [~ [~ — 40 W W W Y ST ST ST ST 09
OO G0 00 0O OO 00 00 OO ro;;gcr-r—-r—-r—-r—-r—-r-r*r—-r-

'H NMR (400 MEz, CDCL) & 10.80 (s, 1H), 8.86 (dd, J=4.2,
1.6 Hz, 15), 8.80 (dd, J=6.4, 2.6 Hz, 1ED), 8.16 (dd, /=353, 1.6
Hz, 1H), 738 — 7.4 (m, 2H), 746 (dd, /= 8.3, 42 Hz, 1H),3.99

4,0165
3.9995

:

3.9826
3.9656
3.5812
1.5592
1.5423

e

" ...O/
3\

;3800
:3600
3400
;3200
;3000
:2800
2600
;2400
:2200
2000
llSDO
;1600
:1400
1200
;1000
1800
:600
;400
1200

(g, 7= 6.8 Hz. 1H), 3.58 (s. 30, 1.55 (d. /= 6.8 Hz. 3H). 0
B (dd) E (m)
8.80 7.54
A(dd)| |C(dd)| | D (dd)
8.86 8.16 7.46
HH H -
I
[
5 - [
S
— gl = = o W = o
= o O = — o = o™
3 2% & =8 3 g =)
= oo — o — o (a2} o
10.5 95 90 g5 B8O 75 70 65 60 55 350 45 40 35 30 25 20 15 10 05 00
1 (ppm)
O [ 0Nt O WD D —
= = — == 3D W o o < —
— o3 oo 0N o— W00 NN O — — [=9
= o S MN— O N Ch DD ™ (=) =
] ) o6 S o 08 [ o NS ™ It =
& ¥ ®BEISRALE 2 & =
N1A NS N/
H MNH
B0 NMR (101 MEz CDCL) & 172.02, 148.63, /Y
138.98, 136.23, 134.12, 128.06, 12728, 121.94, 0
12166, 116.60, 7922, 57.00, 18.43.
I
|
I
1 I
1
|
I !
I
il |
180 170 160 150 140 130 120 110 100 90 g0 70 60 50 40 30 20 10 0
1 (ppm)

-23-

F-200

85000
80000
;75000
70000
;65000
60000
;55000
50000
;45000
:40000
;35000
:30000
:25000
;20000
:15000
:10000
5000
o

F-5000




1.003
1 002—[L
2.000

1 oosj

2.009-]

1.001
3.023
3.035

% MNO = 0O MNTONEENNA N~ Oy CcCoO oo YUl — >~ v I Ch OO0 — OO0 <&
on NN MooV OO SESESE MOy T OMEEOy T 00 MU0 00 — — 0N O
(= Vit st OO0~ O O N— O WS MMn 00N W 0N D S ST O — O [ W wo=f 00— Oh
S BRBEEEE AR Nnh T ST 3 SSosorrrEiblbs  MAaTTH
— o wwoww -~~~ = =F SF s 0000 0N 00t onon o0 — o
B L B e e |t b et
'H NMR (400 MHz, CDCL) & 10.93 (s, 1H), 8.85 (dd, J= 4.0, Lr:_: NF
1.1 Hz, 1H), 8.79 (dd, J= 6.6, 1.9 Hz, 16, 8.16 (dd, /=82, 1.1 H
Hz, 1H). 7.71 = 7.50 (m. 2H), 745 (dd, J= 8.2, 4.2 Hz, 1H). 4.06 : NH
(q.J7= 6.8 Hz, 1H), 3.84 — 3.60 (m, 26, 1.55 (4, /=68 Hz, /Y
3H), 141 {t, /= 7.0 Hz, 3H) o
C(dd) E (m) H(m) Ji(t)
879 7.54 372 1141
A(s) B (dd) || D (dd) || F (dd) G(g I
10.93 885 8.16 745 4.06 1|55
— —— = — i

N » e ’ )L UL

1 0958-]}: - \H
41000
: T

40 35 30 25 20 15

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

0

+-3500

7000
6500
:6000
5500
5000
4500
:4000
;3500
3000
2500
;2000
:1500
;1000

500

+--500

115 10.5 95 90 85 BO 75 70 65 60 535 50 45 10 05 00
f1 (ppm})
= = Vi en SO0 ST 00 O =t
o — O~ O — oa =T = —
g T £REIZSEZ g g 23
oi o6 e e el il e o o
= =x JStRERAR S B B = ] oo
VLS NS N |
LO N
1 NMR (101 MEz, CDCL) § 172,67, 143.64, 139.00, :
13629, 13428, 128.14, 12740, 121.93, 121.74, 116.59, 7761, : NH
6628, 1924, 15.54. /\“/
0
1 I |
|
l |
I AP —— ,‘L b , ' L— v -
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

_24 -



[=1 [=] [=] [=1 [=1 [=] [=] [=1 [=1 [=) [=1 [=1 [=] [=] [=1 [=] [=] [=1 [=1 [=] [=] [=1 [=] [=] =3
[=1 wy [=] wy [=1 Wy [= wy [=1 [=] -+ [3a] =] — [=] [=} [=1 [= [= [=] = [= [= [= —
¥ ¥ 38 3 & § T T T 2 .7 5 7 5 . 3 % & 3. 9 F. 5 8 7 i
[=]
=}
L
o
— Lo
\ . =
1 Lo !
6570°€ [ o
6P90°€ “ e
JL80'E a blel'Le
8001°¢ -
lglze — L2
(702 e+ — =g
0652°€ _ |-
Nmnw.m* N Wf?oo.m o 990p 05—
_ _ Lrso0's $z6l 65—
£9c5 €7 et o
sez8'e - — =
0510 .
PPC0y L
LpE0Y
BEEQ 6, -
Z116'91 = | 9sves—
951b'L] &
LSTP LA g ‘
£8Th'L1 [ " :
29Eh L e
Q%.L . 6S9£ €11
SE1S L GYSul L 2959911
| e sad SepLLCL Sy
PEES L Tgene o 6052221 S8g
6Les'c] g mmmn, |- FosL DEl et
M@E_m._ﬁ SEELT - pLoL LTl Ep
FOLL &Y o EHED M= 8LRG'LTL kel
AL SR - .
0zLs EYLEE LLLL'GZLAE =ER
el sy, gt Lo 6729°€E Ly S8E
mmmi o * $S0PSEL-S o5 ) ‘
: S el EE —
sZHn= POz 9€1 mll
mmwm; s K £018'8€1 mma .
spre 5| R o - €692 661 Gadd
sesL'g] 3 SaE3 o £969°8P1— zden
= " en ' Tood fard
L59L'8 R . SS8L'IS1— g843
8£8L 8] 2L Egy L R
088L'8 Rt A POy
préL S| EER m “ i
S86L'S LT E
9290°0L1—
Wy
=]
06F9'0l— r|IJ - 0660 ~
ﬁ <

10

20

30

40

50

60

70

80
_25-

170 160 150 140 130 120 110 100 90
f1 (ppm)

180




ﬁ 9 09 00~ S M o0 — — OO OV O oo Oh OO~ TN~ O SOy O S — 5O 00
oo el s s g B o B ] = ™ VIS (O s N — [~ — h [~ O OO [~Ch VS — O o— Oh [ V)
= WXL e MMNNTITIOOOANNNESSSTMaMmE =00 L
e F r— e S hNe——— L6300
L6000
NZ 5500
'H NMRE (400 MHz, CDCE) & 10.81 (s, 1H), 8.89 —8.79 (m, 2H). 8.13 L
(dd, /=83, 1.3 Hz, 1H). 7.59 — 7.50 fm, 2H), 743 (dd, J=83,42
Hz, H), 739 — 7.34 (m, 2H), 7.33 - 727 (m, 2H), 7.25— 7.19 (m, 1E), 3000
4.09(dd, J=8.7,3.5 Hz, 1H), 340 (s,2H), 3.33 (dd, /= 142, 34 Hz,
1) 30R(dd .7=142 RTHs 1THY L4500
4000
G (m) I
730 3500
E (dd) K (dd) 3000
7.43 3.33 I
Afs) B(m)| |C(dd)|D (m) I(dd)| |T|(s) 12500
10.81 8.84 4.09 | |3/49
— =] H ]
12000
L (dd) I
3.08
1500
500
| l oy L
it . S S )
L £ L B
h [ = o — o [
()] (=) (=] oo o
= — — = — --500
115 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)
o0 T OO N O W VS O W oo (=R I s (= L]
oo MM NND O S— 000N O D ND 00 N vy oo o™ o —
oo =Rl aulil o B N Vg B o g Blen i o Bt B e Ve Vs A Sl L) —
=3 o0 0 [~ 5 0f o 00 00 s O o — g Yoo 1 1
—~ wOON LN 0N 00 04 04 09 0 04 04 01— b N e [=a) o 6000
— — o o o [+ 4 el el it v (8]
| =N N———— [ S L
5500
5000
BCNMR (101 MHz, CDCL) 8 = 170.89, 148.63, NZ L4500
138.92, 137.77.136.20, 133.95, 129.51, 128.38,
128.03, 12727, 126,60, 122.06, 121.69, 116,63, i
84.55,77.48, 77.16, 76.84, 50.32, 30.58. L4000
3500
3000
2500
2000
1500
! | T ! ! 1000
]
1 I 1500
n \ L — Lo
F-500
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

{1 (ppm)

-26 -



=l = SN bl L B Bl el el = Bt T o o 0O Oh o oS0 D [~ O
[t S M=o g NN oM N O M O [ el s sl | [~ OO0 =I = Y (700
S 0XHWH CEANMNNAITIITINASS SOSS TAAAT I
— 00 00 00 GO wog~-r~ -~ A S s (oo ool oo lNasi oy o |
= e ———— e — ! R O W 13000
112000
11000
'H NMR (400 MHz, CDCL) § 10.77 (s, 1H), 8.93 - 8.73 (m, N
2H), 8.13 (dd, J=8.2, 1.3 Hz, 1H), 7.60 — 7.48 (m, 2H), 7.42
(dd,J=82,42 He, 1H), 7.22 (d,J=7.8 Hz, 2H), 7.08 (d, J 110000
=7.7Hz, 2H), 4.04 (dd, J= 8.6, 3.5 Hz. 1H), 3.48 (s, 3H),
326 (dd, J= 142,33 Hz, 1H), 303 (dd, J= 142, 86 Hz,
11 228 7= ED 9000
@) 2000
7.08 |
D (ddy T (dd) 7000
742 3.26 L
G(s) B m)| |A (dd)|C (m) H (dd) | 1(cs) L(9) 6000
10.77 832 || 8.13 | 7.53 4.04 | 348 2,28 H
— — =] [l =1=] — HH e H ES000
E (d) K (dd) L
722 3.03 L4000
13000
, 11000
N ) R | b o VMAL U Ju_ L
T T A 0
= = sl o = = O D — i (=23 L
W = (=3 — = o 5 = el e | =
(=2 (= o oo oo o oo o (=]
=1 o — Py ] — o — — s --1000
115 105 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm}
) |l =R g W g B N B e B o oy W}
L] W o O M0 00 00D O Wy on = = uy r
L] NS - oD D MO = Loy ] vy (=23
=} oMoV omMme— OMmC WD o o =) 1 16000
— 06 N MDD ST SF o O 00 [ O MO L ™ . —
= Ioooafaananns ¥ 2 2 & [
| =N e i i I 15000
114000
113000
112000
]HNN[R(:I-O'DNE-ILCDCIE}EIO.??.E.EZ 8.82. 881,881, N/ L
8.14,8.14, 8.12, 8.11, 7.56, 7.54, 7.52, 7.52, 7.50, 7.4, 7.43, L 11000
742,741,723, 721, 7.09, 7.07, 4.06, 405, 4.04, 403, 348,
328.328,325,324,5.06,3.04,3.02,5.00, 228
110000
L9000
18000
L7000
6000
L5000
14000
13000
[ | | P! ' | [ L
' 12000
| 1 | r
J Al 1000
L - | ol A 0 ;0
--1000

180 170 160 150 140 130 120 110 100 _ 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

-27 -



% oMo >~ O (=1 g S MWy NS Oy 00 Oy — N 00 OO0 0N O F o[~ N — 0 tND
=l -t oo — O — DN — oS OhOh 0D MM SN0 D e B el g e v}
= BEEmxE —— AnnnTyscsa—crsisEEd TALATES
a2 HFE e ©¥ CrrrCECE S C S Sy T oy o oo e ed e 10000
I S P L =
9000
H NMR (400 MHz, CDCL) & 10.77 (s, 1H). 8.97 — 8.67 (m, 2H), el [
8.14 (dd, J=82, 1.4 Hz, 1H), 7.63 — 7.48 (m, 2H), 743 (dd, J=82, L2000
42Hz, 1H), 722 - 7.09 (m, 3H), 7.01 (d, /= 6.8 Hz, 1H), 4.06 (dd,
J=28 34 Hz, 1H), 348 (s, 3H), 3.27 (dd, J=14.2, 32 Hz, 1H), L
3.01 (dd, J=14.2, 8.8 Hz, 1H), 2.29 (s. 3H).
7000
6000
D (ddy J(dd)
743 3.27 5000
G (s) B (m) | |A (dd) | C (m) | F (d) H (dd) || I{(s) Li(s) I
10.77 8.82 || 8.14 || 7.54 [ 7.01 4.06 |[3}48 229 L4000
— — — [y — [ === ==
Ejm) K (dd) L
717 3.01 3000
J [ ) IS -
1000
| ‘JV‘ H | i
! | L
|
j L L L Ul _ . _)JuM e ) .
e — — e ST — — o o~ SUEE— ]
[l Lagd = oh O WD OO Ll oh W o
= Il — [l e = = — o [ L
@ S = 29S9g = 2SS =
= (o] — o — 0N o— — o o— — o
10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
[y OO O OO0 — h\D O~
(= OO WO Mnu N O O O n o un o o0 (=] (=,
oh Wi Ch OO WO — Oh 0 — S M S Oh Yo A | w oo =TI
S o6 o8 [ 8 01 S 06 0 N S S o man o i “
o~ OO0 0N 0N 0000 00 00 00— = O[O o oh — b
— — o = o o oo~~~ v (34} (]
I | ==/ N | L 10000
9000
'H NMR. (400 MHz, CDCly) & 10.77,8.83, 2.92, 882, N
§.82,8.81.8.81.8.15,8.15,8.13.8.13, 7.57,7.33, 7.33, 28000
753, 751,745,744, 743,742, 725,719, 7.17, 7.15,
7.01, 7.00, 4.08, 4.07, 4.05, 4.05, 3.48, 3.29, 3.28, 3.26, 3
3.25,3.04.302,3.01,2.98, 229 L7000
6000
5000
4000
3000
] |
! | I 2000
|
| L
[ . 1000
1
I A L R
F-1000

180 170 160 150 140 130 120 110 100 _ 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

-28 -



10,7622
8. 8466
8.8415

és.gm
88251

B8.1679

81473
7.5893

47,5692

17,5499

L7 5307
17,4694
17,4590
17,4489
17,4385

/

17,2808
17,2610
L6.8443
Ls. 8242

' NME (400 MEz, CDCL)  10.76 (s, 1H), 8.99 — 8.76 (m, 25),
8.16 (d, J=8.2 Hz, 1H), 7.61 — 7.51 (m, 2H), 7.43 (dd, 7=82,42
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C(s)
10.72

—

8.8279
8.8249
8.8180
8.8052
8.7990
8.7893
8.7832
8.1582
8.1376
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'H NMR (400 MEz, CDCL) & 10.72 (s, 15), 8.82 (dd, J=
40,12 Hz, 1H), 8.79 (dd, /=63, 2.5 Hz, 1H), 8.13 (dd, /=
82, 1.0 Hz, 1E), 7.60 — 749 (m, 2H), 744 (dd. /=82, 42
Hz, 1H), 732 — 7.23 (m, 2H), 6.93 (t, J= 8.7 Hz, 2H), 4.03
(dd, J=82, 3.5 Hz, 1H), 3.50 (s, 3H), 3.26 (dd, = 143,34
Hz, 15, 3.05 (dd, J= 14.3, 82 Hz, 1E).
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BCNMR (101 MHz, CDCI:) & 170,68, 163 12, 16069,
148.71, 139.01, 136.28, 133,05, 13334, 13331, 131.12,
13104, 128.12, 12732, 122,17, 121.76, 116.73, 11529,
115.08, 8447, 3932, 38.63
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1.6Hz, 1H), 8.79(dd, /=64, 25 Hz, 1H), 8.14 (dd, /=83, N
1.3Hz, 1H), 759 - 740 (m, 2H), 744 (dd, /=52, 42 Hz, 1H),
738(d.J=83Hz 2H), 720(d./=82Hz 2H). 4.03 (dd /=
82, 36Hz 1H), 350 (s, 3H). 3.24 (dd, /=142, 34 Hz, 1H).
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50 NMR (101 Mz, CDCL) & 170.48, 148.70, 138.98,
136.63, 13624, 133.90, 131 43, 131.38, 128.09, 12728,
12218, 121.74, 120,64, 116.74, 84,19, 5031, 38.81.
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'H NMR (400 MEz, CDCI) 8 10.73 (s, 1H), 8.85 — 8.74 (m, 2], 8.14 NF
(dd,J=8.3, 13 Hz, 1H), 7.86 (d, /= 8.2 Hz, 2H). 7.8 — 7.30 (m, 2H),
7.46—7.38 (m, 3E), 409 (dd, J=82, 3.6 Hz. 1H), 3.50 (s, 3H), 334
(dd,J=14.1, 36 Hz, 1H), 3.14 (dd, /= 14.1, 82 Hz, 1H), 2.53 (s, 3H)
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0 NMR (101 Mz, CDCE) & 19796, 170 35,
148.68, 143,39, 138.92, 13626, 135.68, 13381,
120.83, 128,49, 128,05, 12727, 12222 121.75,
116.70, 84.00, 5934, 30.33, 26.63.
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10,6813
8.7995
87927
B.7717
R.7612
87501
81157
58548
7.5408
7.4898
74686
7.4505
7.4403
7.4300
7.2602
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'H NMR. (400 MHz. CDCL) 6 10.68 (s, 1H), 830 (d. J=2.7
Hz. 1H), 8.78 — .65 (m, 1H), .13 (d, J= 82 Hz, 1H), 8.11 (d,.J
= 8.4 Hz, JH), 7.55 (d, J= 4.3 Hz, 2H), 7.51 — 7.39 {m, 3H),
411(dd. J="7.5, 3.6 Hz 1H), 3.54 (s. 3H). 3.38 (dd, J= 140,
33 Hz, 1H), 321 (dd, 7= 14.0, 7.7 Hz, 1H).

Km| [J(@]| D (m)
8.76 | |8.11| | 746

E(s) A | B |CD)
10.68 8.80 815 || 7.55
— ==} (== ==

—
I
_

4,1195
4,1103
4. 1006
4.0919
3.5370
3.3977
3.3893
3.3625
3.3544
3.2367
3.2175
3.2017
3.1824

%

H (dd)
3.38
F(dd)|| G (s)
4.11 || 3/54
= [= =y
T (dd)
321
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5C NMR (101 MHz, CDCL) & 169.92, 148.73, 147.03, N/
145.32, 138.95, 136.35, 133.67, 130.61, 128.12, 12728,
123.58, 12242, 121.85, 116.81, 83.63, 5936, 30.01.
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111 NMR. (400 MEHz, CDCL) & 10.67 (s, 1H), .81 (dd, J=4.1, 1.1 NF
Hz, 1H), 8.76 (¢, /=4.4 Hz, 1H), 8.16 (dd, /=82, 1.1 Hz, 1H), 7.52
— 751 (m, 4H), 746 (dd, J= 84,43 Hz, 1H), 743 (d, J=8.1Hz,
I, 4.08 (dd, J= 7.7, 3.7 Hz. 16, 3.32 (=, 3H). 3.33 (dd. J=14.1.
3.7 Hz, 1H), 316 (dd, J=141, T8 Hz, 1H)
Cit) F (dd) I(dd)
8.76 7.46 3.33
D(s) B (dd) || A(dd) | |E (m) G (dd) | Hf (s)
10.67 881 816 || 7.54 4.08 | 3|52
— —+ =1 S =] H e
G I (dd)
43 316
1
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EC NMR (101 MHz, CDCL;) § 170.03, 148.77, 14322,
138.98. 136,36, 133.74, 132.18, 130.54, 128.15, 127.32, 122.39,
121.87, 119.09, 116.80, 110.69, 83.74, 59.36, 39.35.
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H NMR (400 MHz, CDCL) & 10.72 (s, 15), 8.86 — 5.70 (m. 2H),
815 (dd, J=82, 10 Hz, 1H), 7.59 — 748 (m, 4H), 747 — 740 {m,
3H), 4.08(dd, J=8.1,3.5 Hz, 1H), 3.51 (s, 3H), 3.34 (dd, J= 14.2,
33Hz 1H). 3.14 (dd. /=141, 82 Hz, 1H).
D (m) H (dd)
7.44 3.34
E@) B (m)||A (dd) || C (m) F (dd) || G{(s)
10.72 8.80 815 || 7.54 4.08 | 3|51
— = = ==} — e
1 (ddy
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b A
| g ‘ | ]
1
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BCNMR (101 MHz, CDCLs) & 170.37, 148.74, 141.81, 138.98, N/
136.29, 133.85, 120.99. 120.48_ 120.16, 128.84, 128,52, 128.12,
127.30, 125.76, 125.36, 125.32, 125.28, 125.25, 123.06, 122.28,
121.79, 116.76, 84 06, 59.36, 3922
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'H NMR. (400 MHz, CDCE) & 10.74 (s, 1H), 8.94 — 8.62 (m, = r
2H), 8.13 (dd, /=82, 1.1 Hz, 1H), 7.94 (d,/= 8.1 Hz, 2H), N L8000
7.62—7.48 (m, 2H), 747 —7.33 (m, 3H), 4.08 (dd, J =83,
3.5 Hz, 1H), 3.87 (s, 3H), 3.49 (s, 3H), 3.34 (dd, J= 14.1,33 L
Hz, 1H). 312 (dd, /=141, 8 4 Hz. 1H)
7000
6000
D (d}|F (m} H(s)|f (ddy I
794|742 3187 [|3.34 L5000
Af(s) B (m)||C{dd)|E (m) G (dd) || I(s) L
10.74 879 813 | 7.53 4.08 ||349
— — = = [ = e ey S 4000
K (dd)
312
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B0 NMR (101 MHz, CDCls) 5 17040, 167.14, 148.68, 143.18, N/ b
138.98, 136.24. 135.87, 129.70, 129.65. 128.63, 128.09. 12727, ~12000
122,19, 121.71, 116.73, 84.11, 39.34, 52.05, 39.43. L
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NMR (400 MHz, CDCLe) & 10.76 (s, 1H), 9.00 - 867 {m,
2H), 8.5 (dd /=82, 1.4 Hz, 1H), 7,62 7.50 (m, 2H), 743
(dd,J=5.2, 42 Fz, 1K), 7.17— 6.96 (m, 3K), £06 (dd, /=8 7,
34 Hz, 1H), 349 (s, 3H), 324 (dd, /= 142, 33 Hz, 1H), 300
(dd, /=142, 8.7 Hz, 1H), 220 (s, 6H).
E (dd) I(dd)
7.45 3.24
C(s) B (m)| | A (dd) | D (m) G (dd) | H(s) K
10.76 §.82 8.15 || 7.55 406 | 349 220
— — = [ = — e ==
F(m) I (dd)
7.06 3.00
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C NMR (101 MHz, CDCE) § 17120, 148.65, 139.08, NZ
136.49, 136.23, 13320, 13474, 134.15, 130.86, 12971,
128113, 127,37, 12685, 122.03, 121,71, 116.77. 84.38,
59.33,39.34, 19.79, 19.44.
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'H NMR (400 MHz, CDCL) 8 10.72 (s, 1H), 9.00 — 8.63 (m, F
1H), 8.14 (dd, 7= 8.2, 1.4 Hz, 1H), 7.62— 748 (m, 2H), 7.44 N
(dd, =82, 42 Hz, 1H), 6.5 — 6.80 {m, 2H), 6.76 (4, J=8.6
Hz, 1H), 4.04 (dd, J=8.1, 3.5 Hz, 1H), 3.81 (s, 3H), 3.79 (s.
3H), 3.51 (s, 3H), 3.24 (dd, J= 14.3, 3.4 Hz, 1), 3.03 (dd, J=
143, 8.1 Hz, 1H).
E(dd| |G (@ 1) || K (dady
744 6.76 3181 324
C(s) B (m)| [A@®)||D @) |F(m) H dd) | Tl
10.72 g8.81 8.14 || 7.54 6.86 4.04] | 3151
— — — — —= P gy e
M) |L(dd)
3179 3.03
|
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10 NMR (101 MHz, CDCI) & 170.98, 148,81, 148.66, NZ
147.81, 138.99, 136.25, 134.03, 130.22, 128.11, 127.29,
122,11, 121.74, 121.69, 116.66, 112.69. 111.14, 8471,
39.32,33.91,55.88, 3014,
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'H NMR (400 MHz, CDCL;) & 10.76 (s, 1H), 8.84 (dd, /=4.0, | I
14 Hz, 1H). 8.80 (dd, J=64,2.3 Hz, 1H), 8.15(dd J=82, 0 / 10000
14 Hz, 1H), 7.58 - 7.51 (m, 2H), 745 (dd, /=82, 4 2 Hz, N |
1H), 7.16 (dd, J=8.3, 1 4 Hz, 1H), 7.06 (s, 1H), 6.86 (4, /=
8.3 Hz, 1H), 4.00 (dd, J=8.6, 3.1 Hz, 1H), 3.78 (s, 3H), 3.49 9000
(s, 3H),323 (dd.J= 143, 28 Hz, 1H), 298 (dd, J=143 87
Hz, 1H), 220 (s, 3H).
8000
M(s)
7.06 7000
O (ddy K (dd) F(dd) B (dd) I
3.80 745 4.00 298 L6000
G (s) H{dd) | |I(dd)| (T (m}| [N D|(s)| A (dd) o[@)] r
10.76 8.84 || 815 || 754| |6.86 378 3.23 2[29 5000
— = — T S = [y e L L
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7.16 3l49 4000
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L5500
'H NMR (400 MHz, CDCL:) & 10.76, 8.84, 8.84, 8.83, 881, r
8.80,8.79, 8.16, 8.14, 757,755, 7.55. 7.5, 746, 745, T44, N/ 5000
T743,717,7.15,706,687,683,402 401,400,399 378, L
349,325,325,3.22, 321, 3.01,2.99, 2.98, 2.95,2.29.
4500
14000
13500
13000
2500
12000
1500
\ | ! | | L1000
\ i d 1500
——— T g o Pl opsponi i k‘«n’. ey ) oy . Wi lo
L-500
180 170 160 150 140 130 120 110 100 90 20 70 60 50 10 30 20 10 0
1 (ppm}

_43 -



10,6561

F(s)
10.66

0.999

8.8189
8.8090
8.7692
8.7602
8.7481

81260
7.8666
7.5413
7.5366
7.5294
7.4325
7.4228
7.4119
7.3925
7.3724
7.3543
7.3357
6.9608
6 1333
5.1021
5.0908
5.0607
4.0554
4.0466
4.0369
4.0287
3.5402
3.2718

é

'H NME (400 MHz, CDCL;) & 10.66 (s, 1H), 8.81 (dd, J=4.0,
1.1 Hz, 1H), 8.76 (dd, J=5.3, 3.6 Hz, 1E]), .14 (d, J= 82 Flz,
1HD), 7.87 (s, 1H), 7.58 — 7.49 (m, 25), 7.46— 7.28 (m, TH), 6.9
(d,J= 8.5 Hz, 15, 517 — 5.02 {m, 2H), 4.04 (dd, =73, 3.4 Hz,
1ED), 3.54 (s, 3E0), 325 (dd, J= 143, 3.3 Elz, 1H), 3.08 (dd. /=
143, 7.6 Hz, 1H)

M (dd)
8.76

1(s)
7.87

K (m)
737

w

(s
54

G (dd)
8.81

Hd| |J@)| L@
814 || 754|695

E (m)
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C (dd)

3.25
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10 NMR (101 MHz, CDCI;) & 170.11, 150.82, 14876,
140.02, 138.95, 13624, 135.79, 13321, 133.75, 130.34,
12874, 12824, 128.08, 12726, 127.04, 126.78, 12227,
12178, 116.78, 115.15, 83.78, 71.31, 59.24, 37.90.
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'H NMR (400 MEz, CDCL) 5 10.75 (s, 1), 8.95 — 8.70 (m, 2E), NF
8.14 (dd, =82, 1.3 Hz, 1H), 7.60 — 749 (m, JH), 744 (dd, J=82,
12 Hz, 1H), 6.86 (s, 1H), 6.83 — 6.67 (m, 2H), 420 (s, 4H), 102 (dd,
J=85,34 Hz, 1H), 3.50 (s, 3H). 3.1 (dd. J= 143, 32 Hz, 1H),
2096 (dd, J=143, 83 Hz, 1H).
E (dd)| |G (m) I(dd) K(dd)
744 || 6.78 4.02 3.19
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'H NMR. (400 MHz, CDCL) & 10.73 (s, 1H), 8.6 — 8.63 N
(m, 2H), 8.13 (dd, /= 8.2, 1.0 Hz, 1H), 7.50 — 749 (m, 2H),
TA44(dd, J=82 42Hz 1H), 732 (d, J=T79Hz 2H), 727
(d,7=8.6 Hz, 7H), 463 (s, 2H), 405 (dd, J= 84, 3.5 Hz,
1H), 3.49 (s, 3H), 329 (dd, J= 14.2, 3.3 Hz, 1H), 3.07 (dd,
J=142,8.5Hz, 1H), 1.78 (s, 1H).
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106 (dd, J= 82, 32 Hz, 1H), 3.60 (s, 3H), 3.53 (dd, J=
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'HNMR (400 MHz, CDCLs) & 10.79 (s, 1H). 8.83 (dd. J=
41, 16Hz 1H), 8.77(dd, /=49, 40Hz, 1H), 8.14 (dd. J= [
83.15Hz, 1H), 7.91 (d. /=79 Hz, 1H), 7.67 - 7.56 (m, 9000
4H). 7.56 — 7.4% (m, 2H), 744 (dd. /=82, 42 Hz 1H), 7.28 ¢O
—7.16 (m, 2H). 6.90 (d, /=8.1Hz, 2H), 4.13 (dd, /=73,3.7 %S
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'H NMR. (400 MHz, CDCl;) & 10.78 (s, 1H), 8.91 —8.72 (m, 2H), 8.14
(dd. J=82, 12 Hz 1H), 7.56 —7.50 (m, 2H), 743 (dd, /=82, 42 Hz, N
1H), 7.35 — 722 (m, 20H), 7.21 — 7.14 {m, 2H), 7.00 (d, /= 8.4 Hz, 2H),
5.01 (d,J=11.0Hz, 1H), 498 — 4.87 (m, 2H), 4.87 —4.74 (m, 3H), 4.63 —
443 (m, 3H), 4.02 (dd, J=8.6,3.3 Hz, 1H), 3.78 (d, J = 10.4 Hz, 1H),
3.75—3.61 (m, 4H), 3.59 (dd, J=8.6. 4.3 Hz, 1H). 348 (s, 3H). 3.26 (dd,
J=143,33Hz, 1H), 3.02(dd, J=143, 8.7 Hz, 1H)
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128.53, 128.51, 128.49, 128.47, 128.33, 128.12, 128.07, 127.99,
127.92.127.86. 127.76. 127.72, 127.34, 122.09, 121.74, 116.99,
116.91, 116.72, 102.01, 84.79, 84.71, 82.14, 77.85, 75.86, 73.23,
75.16.75.11. 73.61. 68.98. 50.38. 38.84
|
1
[ |
I
|
| | I L
‘ [ ii
L et omr——————
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)



— o 0 [ = R el o B e e o T T T e e T B e B [~ = O G Oy =F N e} F22000
= o~ 00 O N 00 O W o— S — O [~ 000N OO0 O 0000 ND O 5 — O g 0N [~ L
oMo W [~ v — — ST D OO s DM D O = [~ = o0 o0 o— o [ — [
9080 20 G0 o T 3 3 00 50 0000 M W o S S0 o o8 DT MO SN o 121000
o e B r 20000
19000
'H NMR (400 MHz, CDCL) & 8.86 (dd, J= 4.0, 1.5 Hz, 1H), 8.17 \~/ 18000
(dd, /=83, 1.4 Hz, 1H), 792 (d. J= 1.7 Hz, 1H), 7.83 (dd, J= 17000
8.1, 1.1 Hz, 1H), 7.61 (dd, J= 8.6, 1.9 Hz, 1H), 7.36 (t, /= 7.THz, L
1H), 750 (dd, J=72, 1.0 Hz, 1H), 7.42 (dd, /=83, 42 Hz, 1H), 16000
7.02 (d,7= 8.6 Hz, 1H), 521 (dd, J=8.5, 2.6 Hz, 1H), 3.94 (s, 3
3H), 346 (dd, J=134. 22 Hz, 1H), 338 (s, 3H), 3.01 (dd. J= 15000
142, 8.6 Hz, 1H). 122 (s. 9H).
. H). 122 (s. 9H). 114000
N® _—13000
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7.83 3.01 H
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H NME (400 MHz, CDCLy) 3 7.74 (d. J=1.7Hz, 1H), 744
(dd, J=8.5, 1.8 Hz, 1H). 7.02(d. J= 8.6 Hz. 1H). 3.99 (dd. J
=74 42Hz 1H), 394 (s, 3H), 342 (s, 3H), 312 (dd, J= 10000
143, 4.0 Hz, 1H), 3.01 (dd.J= 144, 7.5 Hz, 1H).
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H NMR (400 MHz, CDCL) & 9.02 (s, 1H), 8.79 (dd, J=
41,15 Hz, 1H), 842(d, J="74 Hz, 1H), 8.13 (dd, J= N
82,14 Hz, 1H), 751 (t. J= 8.0 Hz, 1H), 746 - 7.35 (m, =
IH), 1.58 (s, 9H)
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'H NMR. (400 MHz, CDCl;) & 9.02, 8.80, 8.79, 0 NH
879,878, 8.43, 8.41, 8.14, 8.14, 8.12, 8.11, 7.53,
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138.35, 129.74, 122,59, 120,94, 117.75, 117.06, 115.63, 82.90, 7748,
77.16, 76.84, 64.87, 64.67, 29.38.
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2H), 414 (t, J= 6.0 Hz, 4H), 2.31 - 221 (m, 2H). o
Co|EM@
7.31(| 6.90
B(d| |A®|F G (@) H(m)
7.56 7051671 4.14 226
[ Ry === =] =]
D (m)
6197
[ i t |
LA
I L—JLA, L W | -
W e X o
T o oD — o o0
oS oM™= ] —
SSSocoo =] =
(SR T s W = 3]
T T T T T T T T T T T T
75 7.0 6.5 6.0 55 50 45 0 35 20 15 1.0 05
f1 (ppm)
o~ — e (SR R
ooh oD w e R e T e Tl b AL B e — oo
= O =T = 00 = = v =t oo~ h ™ oo -
00 U o ] [ S ra R A S v OV b= W agv.l [
o0 00 vi O o0 [ =l o ] 0o o0 oo o
RN R ! Sl — o~ — oS < T =)
—_——— — — o — = — o0~ I~ - fr-Jv.} &
Vol | NN A t
3 O‘\v//h\\v/’o
5C NMR (101 MHz, CDCL) 6 138.88. 138.38. 155.22, 150,39,

:1?000
;16000
;15000
:14000
;13000
:12000
11000
:10000
;9000
;SDDD
;7000
;6000
5000
4000
:3000
;2000

1000

--1000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

F-1000

150 140 130 120 110 100 90 80 70

f1 (ppm)

-53-



=

=} COSE S MN MOMOoO oSO TN M0 — T D
Aol SV ol BT oUW —o W sh FN A Do
L [Sa N e v oon N Oy O 0N oW N Oy [~ S NSO M — O — g OV SN — O
= o0 00 OO — Vit NN OOy Oh OO GO 0D GO — e O OO0 O T NMNO ONON NN

'H NMR (400 MEHz, CDCE) & 10.74 (s, 1ED), 8.91 — 8.71 {m,

M), 8.15 (d. J= 7.6 Ha. 1H), 7.63 — 749 (m, 2H). 744 (dd. J= O _~_-O
82,42 Hz, 1H), 729 (t, J=7.9 Hz, JH), 725 (d, J=08 Hz,
JH), 7.04 (t, 7= 74 Hz, 1H), 7.01 — 6.91 (m_ 4H), 688 (d, /=89
Hz, 2H), 6.83 (d, 7= 8.4 Hz, 2H), 4.12 (dd, 7= 11.0, 5.6 Hz, 45).
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33 Hz, 1H), 3.02 (dd, J= 143, 8.4 Hz, 1), 223 (dt, /= 118,
5.8 Hz, 7H).
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Y NMR (400 MELz, CDCI) & 8.86 (s, 1H), 8.14 (d J=8.1 Hz,
1H). 7.80 (d. 7= 8.1 Hz, 1H). 7.53 (£ /="7.7 Hz. 1H), 7.43 (d.J

=72 Hz 1H), 739 (dd, 7= 7.9, 4.0 Hz, 1H), 736 — 722 (m, 0 0
1H), 7.14— 6.72 (m, 9H), 5.25 (d, 7= 72 Hz, 1H), 415 (dd_ J= SN
11.7,5.7 Hz, 4H), 3.37 —3.16 {m, 4H), 2.96 (dd, J=13.9,8.0

Hz, 1H), 240 - 2.12 {m, 2H), 122 (s, 0H). o
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B¢ NMR (101 MHz, CDCL) & 175.86, 158.63, 157.60,
155.33, 152,90, 150.44, 150.23, 144.22, 136.63, 136.00, N
130.85, 130.73, 129.70, 128.98, 12821, 126.14, 122.51,
121,63, 120.94, 117.68, 115.64, 114.35, 82.90, 63.08,
64.44, 78.30, 38.80, 29.51,27.70. 0
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'H NMR (400 MHz, CDCl;) & 7.30(t, /= 7.9 Hz, 2H),
7.17(d, J=83 Hz, 2H), 7.04 (. /=73 Hz, 1H), 7.00
—6.01 (m, 4H), 6.01 —6.81 (m, 4H), 4.14 (£, J=5.1 Hz,
4H), 3.98 (dd, J= 6.9, 4.1 Hz, 1H), 3.40 (s, 3H), 3.00
(dd, J=142 38Hz, 1H), 297 (dd, J=142, 76 Hz, 0
1H), 2.30 —2.20 (m, 2H).
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30 NMR (101 MHz, CDCL:) & 176.02, 158.62, 157.96, 15530,
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0
H NMR (400 MHz, CDCL) 8 7.54 (d, J= 8.9 Hz, 2H), 732 (d, /=83 0
Hz, 2H), 7.23 (d, J= 8.6 Hz, 2H), 6.66 (d, J=8.9 Hz, 2H), 4.13 (1, /= 6.7 ~ A
Hz, 2H), 313 (s, 3H), 3.00(t, /=67 Hz, 7H) S
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EC NMR (101 MHz, CDCL;) § 158.63, 148.05, 138.40, 137.80, 130.67, ~ ;}"O
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' NMR. (400 MEz, CDCL) § 10.92 (s, 1), .91 — 8.70 (m, 2H), I
813 (dd.J= 8.2, 1.0 Hz, 1H), 7.59— 7.48 (m, 2H), 742 (dd_J = 14000
$2,42Hz 1H). 731 (d.J= 8.4 Hz, 2H). 727 — 7.24 (m, 2H), 7.21 F
(d,J= 8.3 Hz, 2H), 6.80 (d, = 8.4 Hz, 2H), .12 (t, /= 6.7 Hz, 13000
2H), 405 (dd, J= 8.9, 3.1 Hz, 1H), 3.64 (tt, /= 14.0, 7.0 Hz, 1H),
348 (dg, J=14.1, 7.0 Hz, 1H), 3.23 (dd, J=142, 3.0 Hz, 1H), 3.12 L 12000
(s, 3H), 3.06 (t, /= 6.7 Hz, 2H), 2.87 (dd, J= 14.2, 8.0 Hz, 1H), I
129 (t, J= 7.0 Hz, 3H). L11000
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'H NMR (400 MHz, CDCL) § 7.33 (. 7= 8.4 Hz, 2H), 722 (d. /=
8.3 Hz, 2H), 7.15 (d, /= 8.4 Hz, 2H), 6.51 (d, /= 8.4 Hz, 25, 4.14
(t,J=6.7 Hz, 2H), 4.04 (dd, J= 7.3, 42 Hz, 1H), 3.60 (dt, /= 140, 0
7.0 Hz, 1H), 349 —3.37 (m, 1H), 3.13 (s, 35), 3.11— 3.02 (m, 3H), ~_ A
294(dd, J=14.1, 7.7 Hz, 1H), 1.17 {t, /= 6.9 Hz, 3H). //S\O
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%C NMR (101 MEz, CDCI) 8 175.13, 157,71, 147.98, 138.10, “ ,yo
130.70, 130.68, 128.98, 122.10, 114.54, 79.89, 68.30, 66.97, 37.87, S
3742, 3528, 15.18. OA” 0
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