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I. General Information.

'H NMR and "*C NMR spectra were recorded on a JEOL ECS-400 spectrometer in CDCl; with
tetramethylsilane as the internal standard. Data are reported as follows: chemical shift in ppm (5),
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, bs = broad singlet, and m = multiplet),
coupling constant (Hz), and integration. Infrared spectra (IR) were obtained using a JASCO FT/IR-4200
spectrometer; absorptions are reported in reciprocal centimeters with the following relative intensities: s
(strong), m (medium), or w (weak). Mass spectra and high resolution mass spectra (HRMS) were
obtained using a JEOL JMS-700 spectrometer.

Analytical gas chromatography (GC) was carried out on a Shimadzu GC-2014 gas chromatograph,
equipped with a flame ionization detector. Melting points were determined using a Yamato melting point
apparatus. Column chromatography was performed with SiO, (Silicycle SiliaFlash F60 (230-400 mesh)).
Some compounds were purified by LC-908 HPLC (GPC).

I1. Materials.

Toluene (Kanto Chemical) was purified by passage through activated alumina using a GlassContour
Solvent Dispensing System. [RhCl(cod)], (CAS 12092-47-6) was purchased from Wako Pure Chemicals.
KOAc (CAS 127-08-2), K;HPO4 (CAS 7758-11-4), Na,COs (CAS 497-19-8), were purchased from
Nacalai Tesque. 2(5H)-Furanone (CAS 497-23-4), 3-methylfuran-2(5H)-one (CAS 22122-36-7), 2,3-
dihydrofuran (CAS 1191-99-7), 2,5-dihydrofuran (CAS 1708-29-8), 8-Aminoquinoline (CAS 578-66-5)
were purchased from Tokyo Chemical Industry Co., Ltd.

I11. Synthesis of Starting Materials.

All amides bearing an 8-aminoquinoline moiety were prepared by reacting the corresponding
acid chlorides with 8-aminoquinoline'.

General Procedure for the Preparation of Starting Amides.

Synthesis of amides from acid halides.

! (a) Y. Ano, M. Tobisu, N. Chatani, Org. Lett. 2012, 14, 354. (b) Y. Aihara, N. Chatani, Chem. Sci. 2012, 4, 664.
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The acid chloride (15 mmol) was dissolved in CH,Cl, (20 mL). After cooling the reaction mixture to 0 °C,
a solution of 8-Aminoquinoline (15 mmol) and triethylamine (36 mmol) in 10 mL of CH,Cl, was added
dropwise. The resulting mixture was allowed to warm to rt and was then stirred overnight. The crude
mixture was then washed with saturated aqueous NaHCO3 (20 mL), and CH,Cl, (3x20 mL). The
combined organic layers were washed with 1 M HCl aq. (20 mL). The organic phase was dried over
anhydrous Na,SO4 and the solution taken to dryness.The resulting crude amide was purified by flash
chromatography on silica gel (eluent: hexanes/EtOAc = 5/1).

Synthesis of amides from carboxylic acid.

To a stirred solution of carboxylic acid (15 mmol) in CH,Cl, (10 mL), (COCl),, (1.5 mL, 18 mmol) was
added dropwise. The solution was magnetically stirred at room temperature for 2 h. The solvent was then
eliminated under reduced pressure, and the resulting residue was dissolved in CH,Cl, (15 mL). After
cooling the reaction mixture to 0 °C, a solution of 8-Aminoquinoline (15 mmol) and triethylamine (36
mmol) in 10 mL of the same solvent were added dropwise. The resulting mixture was allowed to warm to
rt and stirred overnight. The crude product was washed with saturated aqueous NaHCO3 (20 mL), and
CH,Cl; (3x20 mL). The organic phase was washed with 1 M HCI aq. (20 mL).The organic phase was
dried over anhydrous Na,SO, and the solvent removed by evaporation of the solvent. The resulting crude
amide was purified by flash chromatography on silica gel (eluent: hexanes/EtOAc = 5/1).

All lactones except for the furan-2(5H)-one and 3-methylfuran-2(5H)-one were prepared according to
literature procedures”.

General Procedure for the Preparation of the Starting Lactones.

To a stirred solution of 3-bromo-2-triisopropylsilyloxyfuran (10 mmol) in THF (20 mL) at -78 °C, n-BuLi
(1.6 M in hexanes, 11 mmol) was added dropwise. After stirring for 2 h, the mixture was warmed to

-25 °C and, a solution of benzylbromide (13 mmol) was added dropwise. The temperature was kept at -
25 °C for 30 min, the mixture was then allowed to warm to room temperature and 1 M HCl aq. (25 mL)
was added. The solution was magnetically stirred at room temperature for 1 h. After separating the
organic phase, the aqueous phase was washed with Et,O (3x20 mL). The organic phase was dried over
MgSO;4 and the solvent removed by evaporation of the solvent. The resulting crude product was purified
by flash chromatography on silica gel (eluent: hexanes/EtOAc = 3/1).

3-phenyl-2,3-dihydrofuran was prepared accoding to literature procedure’. 2-phenyl-2,3-dihydrofuran
was prepared according to literature procedure”.

IV. Typical Procedures.

The Rh-Catalyzed Synthesis of 3aa.

To an oven-dried 5 mL screw-capped vial, 2-methyl-N-(8-quinolinyl)benzamide 1a (79 mg, 0.3 mmol),
furan-2(5H)-one (76 mg, 0.9 mmol), [RhCl(cod)], (7.4 mg, 0.015 mmol), K;HPO,4 (13 mg, 0.075 mmol)
and toluene (1.0 mL) were added. The mixture was stirred for 24 h at 160 °C followed by cooling. The
mixture was filtered through a celite pad and concentrated in vacuo. The residue was purified by column
chromatography on silica gel (eluent: hexane/EtOAc= 10/1) to afford the desired alkylated product 3aa
(85 mg, 82%) as a colorless oil.

The Rh-Catalyzed Synthesis of 6aa. (Method A)

To an oven-dried 5 mL screw-capped vial, 2-methyl-N-(8-quinolinyl)benzamide 1a (79 mg, 0.3 mmol),
2,3-dihydrofuran (42 mg, 0.6 mmol), [RhCl(cod)]; (3.7 mg, 0.0075 mmol), KOAc (7.4 mg, 0.075 mmol)
and toluene (1.0 mL) were added. The mixture was stirred for 12 h at 160 °C followed by cooling. The
mixture was filtered through a celite pad and concentrated in vacuo. The residue was purified by column

2. Boukouvalas, R. P. Loach, J. Org. Chem. 2008, 73, 8109.
> R. C. Larock, B. E. Baker, Tetrahedron Lett. 1988, 29, 905.
*T. Jeffery, M. David, Tetrahedron Lett. 1998, 39, 5751.
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chromatography on silica gel (eluent: hexane/EtOAc= 10/1) to afford the desired alkylated product 6aa
(69 mg, 69%) as a colorless oil.

The Rh-Catalyzed Synthesis of 6aa. (Method B)

To an oven-dried 5 mL screw-capped vial, 2-methyl-N-(8-quinolinyl)benzamide 1a (79 mg, 0.3 mmol),
2,3-dihydrofuran (42 mg, 0.6 mmol), [Rh(OAc)(cod)]> (4.1 mg, 0.0075 mmol), HOPiv (30.6 mg, 0.3
mmol) and toluene (1.0 mL) were added. The mixture was stirred for 12 h at 160 °C followed by cooling.
The crude product was washed with saturated aqueous Na,COs3 (2x3 mL), and EtOAc (2x3 mL). The
organic phase was washed with Brine (5 mL).The organic phase was dried over anhydrous Na,SO4 and
the solvent removed by evaporation of the solvent. The residue was purified by column chromatography
on silica gel (eluent: hexane/EtOAc= 10/1) to afford the desired alkylated product 6aa (79 mg, 80%) as a
colorless oil.

Removal of directing group (Scheme 5.).

Compound 3ha (0.2 mmol) and CF3SOsH (0.5 mL) were dissolved in a mixture of toluene (2.5 mL) and
water (0.5 mL) and the resulting solution was heated at 100 °C for 12 h. The reaction mixture was diluted
with EtOAc, and extracted with a saturated aqueous Na,COj solution. The combined aqueous layers were
then acidified to pH 2 with 1 N HCI. The aqueous layers were extracted with EtOAc, the combined
organic layers were dried over anhydrous Na,SO,4 and the solvent removed by evaporation to give the
carboxylic acid 8.

The structure of 8 was confirmed by an alternative synthesis, as shown below.

(0] 0 (0]
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—_— —_—T o
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o) 0 o) o
SM1 M2 IM3 IM4

6-Methyl-2-acetylbenzoic acid(IM2) was prepared as a minor product accoding to literature procedure’.

IM2(1 equiv.), K»CO3(2.4 equiv.) and Mel(1.2 equiv.) were dissolved in acetone and the resulting
solution was refluxed for 1 d. The reaction mixture was cooled to room temperature. The mixture was
diluted with ether, and washed with 1M HCI aq, Na,COs aq and Brine. The organic phase was dried over
Na,SOy4 and the solvent was removed by evaporation. The resulting crude product was purified by flash
chromatography on silica gel. (eluent: hexanes/EtOAc = 3/1, Rf=0.37(IM3 as a minor product),
0.29(major product))

IM4 was prepared accoding to a literature procedure’.

10 was prepared accoding to a literature procedure’.

SP.R. Jones, P. J. Desio. J. Org. Chem. 1965, 30, 4293.
® Eur. J. Org. Chem. 2014, 22, 4714.
7K. Inoue, Y. Shiobara, H. Inouye Chem. Pharm. Bull. 1977, 25, 1462.
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The Rh-Catalyzed alkylation of 3fa (Scheme 5.).

To an oven-dried 5 mL screw-capped vial, 3fa (0.15 mmol), methylacrylate (0.3 mmol), [RhCl(cod)],
(0.00375 mmol), K;HPO4 (0.00375 mmol) and toluene (1.0 mL) were added. The mixture was stirred for
24 h at 160 °C and then allowed to cool. The resulting mixture was filtered through a celite pad and the
filtrate concentrated in vacuo. The residue was purified by column chromatography on silica gel (eluent:
hexane/EtOAc= 3/1) to afford the desired alkylated product 8.

V. Spectroscopic Data.

2-methyl-6-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (3aa)
O

colorless oil. R; 0.09 (Hexane/EtOAc = 4/1). "H NMR (CDCls, 399.78 MHz) &: 2.21-2.28 (m, 1H), 2.48 (s, 3H), 2.53-
2.68 (m, 2H), 2.71-2.79 (m, 1H), 5.73 (dd, J = 8.0, 6.4 Hz, 1H), 7.28 (dd, J = 7.2, 1.2 Hz, 1H), 7.38-7.47 (m, 3H), 7.58-
7.63 (m, 2H), 8.19 (dd, J = 8.0, 1.6 Hz, 1H), 8.75 (dd, J = 4.0, 1.6 Hz, 1H), 8.93 (dd, J = 6.4, 2.8 Hz, 1H), 10.0 (bs, 1H).
13C NMR (CDCls, 100.53 MHz) &: 19.5, 29.0, 31.8, 79.3, 116.7, 121.8, 122.39, 122.43, 127.2, 127.9, 129.8, 130.4, 133.8,
134.7, 135.4, 136.3, 137.1, 138.3, 148.5, 167.3, 176.9. IR (ATR): 3339 w, 3013 w, 1777 m, 1737 w, 1669 m, 1596 w,
1578 w, 1519's, 1482 s, 1423 m, 1385 m, 1325 m, 1265 m, 1216 w, 1178 m, 1138 m, 1033 m, 986 w, 901 m, 827 m, 791
m, 753 s, 732 m, 690 m. MS, m/z (relative intensity, %): 346 (M, 44), 203 (11), 202 (45), 186 (13), 185 (14), 174 (13),
171 (35), 160 (14), 157 (18), 145 (14), 144 (100), 91 (10). Exact Mass (EI): Calcd for C, H sN,O;3 346.1317,
found 346.1319.

3-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)-[1,1'-biphenyl]-2-carboxamide (3ba)
Ph O

colorless oil. Ry 0.37 (Hexane/EtOAc = 1/1). 'H NMR (CDCls, 399.78 MHz) &: 2.23-2.33 (m, 1H), 2.63-2.68 (m, 2H),
2.85-2.93 (m, 1H), 5.90 (dd, J = 8.4, 6.8 Hz, 1H), 7.03-7.07 (m, 1H), 7.20 (t, J= 8.0 Hz, 2H), 7.32-7.35 (m, 1H), 7.44-
7.52 (m, 5H), 7.56-7.61 (m, 2H), 8.05 (dd, J = 8.4, 1.6 Hz, 1H), 8.55 (dd, J=4.0, 1.6 Hz, 1H), 8.69 (dd, J=7.6, 1.6 Hz,
1H), 9.61 (bs, 1H). BC NMR (CDCl;, 100.53 MHz) &: 29.1, 31.9, 79.5, 116.2, 121.5, 122.1, 124.0, 127.0, 127.56,
127.61, 128.3, 128.5, 130.1, 130.1, 133.9, 134.2, 136.0, 138.1, 138.6, 139.5, 139.9, 148.0, 167.0, 177.1. IR (ATR): 3331
w, 3017 w, 1775 m, 1666 m, 1595 w, 1521 s, 1483 m, 1460 w, 1424 m, 1387 w, 1326 m, 1294 w, 1266 w, 1218 w, 1183
m, 1139 m, 1029 w, 985 w, 948 w, 905 w, 826 w, 792 w, 755 s, 733 m, 699 m. MS, m/z (relative intensity, %): 408 (M+,
62), 265 (25), 264 (35), 247 (11), 237 (15), 236 (12), 222 (27), 221 (42), 219 (20), 203 (18), 191 (19), 186 (15), 181 (15),
178 (31), 171 (38), 165 (22), 153 (19), 152 (42), 151 (10), 145 (13), 144 (100), 116 (11). Exact Mass (EI): Calcd for
Co6Ho0N-O3 408.1474, found 408.1472.

2-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)-6-(trifluoromethyl)benzamide (3ca)
CF; O

colorless oil. Ry 0.06 (Hexane/EtOAc = 3/2). "H NMR (CDCls, 399.78 MHz) &: 2.14-2.25 (m, 1H), 2.63 (bd, J = 8.4 Hz,
2H), 2.81 (bs, 1H), 5.74 (bs, 1H), 7.44-7.47 (m, 1H), 7.58-7.68 (m, 3H), 7.76-7.82 (m, 1H), 8.75 (dd, J = 4.0, 1.6 Hz,
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1H), 8.87-8.2 (m, 1H), 10.2 (bs, 1H). BC NMR (CDCl;, 100.53 MHz) 6: 29.0, 32.2,78.4, 117.0, 121.9, 122.8, 123.8 (q,
J=272.7Hz), 126.2 (d,J=4.7 Hz), 127.2, 127.3 (q, J = 34.3 Hz), 127.9, 128.9, 130.3, 133.2, 133.6, 136.4, 138.2, 139.2,
148.5,164.2,176.4. IR (ATR): 3330 w, 3017 w, 1778 m, 1674 m, 1523 s, 1485 m, 1424 m, 1388 w, 1317 s, 1264 w,
1217 w, 1171's, 1128 s, 1107 m, 1086 m, 1029 w, 901 m, 826 m, 792 m, 756 s, 733 m, 678 w, 665 m. MS, m/z (relative
intensity, %): 400 (M", 43), 371 (22), 272 (18), 228 (12), 214 (12), 201 (13), 173 (13), 171 (60), 145 (23), 144 (100), 143
(10), 116 (15). Exact Mass (EI): Calcd for C;1H5F3N,03 400.1035, found 400.1037.

2-fluoro-6-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (3da)
F O

colorless oil. R 0.10 (Hexane/EtOAc = 3/1). "H NMR (CDCls, 399.78 MHz) &: 2.17-2.27 (m, 1H), 2.63-2.67(m, 2H),
2.88-2.97 (m, 1H), 5.95 (t,J="7.6 Hz, 1H), 7.20 (td, J = 8.8, 0.8 Hz, 1H), 7.41 (d, J = 8.0 Hz, 1H), 7.47-7.56 (m, 2H),
7.59-7.61 (m, 2H), 8.20 (dd, J = 8.0, 2.0 Hz, 1H), 8.81 (dd, J = 4.0, 1.6 Hz, 1H), 8.87-8.91 (m, 1H), 10.43 (bs, 1H). °C
NMR (CDCl;, 100.53 MHz) 5: 28.8,31.7,78.9 (d,J=1.9 Hz), 115.9 (d, J = 22.9 Hz), 116.9, 121.2 (d, J=2.9 Hz),
121.8, 122.55 (d, J = 17.1 Hz), 122.57, 127.2, 128.0, 132.1 (d, J = 8.5 Hz), 134.0, 136.4, 138.3, 141.8, 148.5, 159.3 (d, J
=246.9 Hz), 162.1, 177.0. IR (ATR): 3344 w, 2950 w, 1776 m, 1735 m, 1671 m, 1614 w, 1579 w, 1522 s, 1483 m, 1459
m, 1425 m, 1385 m, 1326 m, 1269 m, 1175 m, 1142 m, 1090 w, 1042 w, 979 w, 915 m, 826 m, 792 m, 756 m, 686 w.
MS, m/z (relative intensity, %): 350 (M", 43), 321 (15), 222 (22), 206 (20), 178 (18), 171 (38), 164 (20), 151 (13), 145
(17), 144 (100), 133 (14), 123 (13), 116 (11), 115 (13), 95 (11). Exact Mass (EI): Calcd for C,0H;sFN,0; 350.1067,
found 350.1065.

2-fluoro-4-methoxy-6-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (3ea)
F O

MeO
(@)

pale yellow oil. R¢ 0.10 (Hexane/EtOAc = 3/1). "H NMR (CDCls, 399.78 MHz) &: 2.14-2.22 (m, 1H), 2.62- 2.66 (m, 2H),
2.94-3.02 (m, 1H), 3.87 (s, 3H), 6.06 (t, J="7.2 Hz, 1H), 6.71 (dd, J = 12.0, 2.0 Hz, 1H), 6.95 (s, 1H), 7.47 (dd, J = 8.0,
4.0 Hz, 1H), 7.56-7.61 (m, 2H), 8.18 (d, J = 8.4 Hz, 1H), 8.81 (dd, J=4.0, 1.6 Hz, 1H), 8.87 (dd, J=6.0, 3.6 Hz, H),
10.47 (bs, 1H). °C NMR (CDCls, 100.53 MHz) 8: 28.7, 31.6, 55.9, 79.0 (d, J = 3.8 Hz), 101.3 (d, J = 27.7 Hz), 107.3 (d,
J=19Hz), 1144 (d,J=16.2 Hz), 116.6, 121.8, 122.2, 127.2, 127.9, 134.2, 136.3, 138.4, 143.7 (d, J = 3.8 Hz), 148 .4,
160.9 (d, J=273.7 Hz), 162.0, 162.4, 177.0. IR (ATR): 3346 w, 3012 w, 1776 m, 1665 m, 1620 m, 1577 w, 1526 s,

1484 m, 1425 m, 1386 w, 1325 m, 1266 m, 1217 w, 1178 m, 1152 s, 1076 w, 1040 w, 982 w, 963 w, 914 w, 854 w, 827
m, 792 w, 756 m, 733 m, 699 w. MS, m/z (relative intensity, %): 380 (M, 70), 351 (10), 252 (13), 237 (23), 236 (67),
219 (12), 209 (15), 208 (39), 194 (23), 193 (18), 191 (20), 181 (23), 175 (11), 171 (44), 163 (18), 153 (22), 145 (33), 144
(100), 129 (11), 116 (14). Exact Mass (EI): Calcd for C,;H;7FN,0,4 380.1172, found 380.1170.

5-methyl-2-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (3fa)
O

colorless oil. R; 0.09 (Hexane/EtOAc = 4/1). "H NMR (CDCls, 399.78 MHz) &: 2.13-2.22 (m, 1H), 2.48 (s, 3H), 2.63-
2.67 (m, 2H), 2.93-3.01 (m, 1H), 6.09 (t, J = 7.6 Hz, 1H), 7.40 (d, J = 8.4 Hz, 1H), 7.45-7.53 (m, 2H), 7.57-7.62 (m, 3H),
8.20 (dd, J = 8.0, 1.6 Hz, 1H), 8.82-8.86 (m, 2H), 10.37 (bs, 1H). '>*C NMR (CDCls, 100.53 MHz) 5: 21.1, 29.0, 31.9,
79.4,116.5, 121.8, 122.2, 125.8, 127.3, 127.6, 128.0, 132.0, 134.0, 134.4, 136.4, 136.8, 138.3, 138.5, 148.4, 166.9, 177.5.
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IR (ATR): 3344 w, 2925 w, 1774 m, 1668 m, 1596 w, 1577 w, 1520 s, 1481 s, 1423 m, 1385 m, 1325 m, 1293 w, 1263
m, 1173 m, 1135 m, 1024 m, 988 w, 938 m, 910 w, 826 m, 791 m, 755 m, 731 m, 687 m. MS, m/z (relative

intensity, %): 346 (M", 67), 317 (22), 287 (12), 218 (11), 203 (11), 202 (63), 185 (20), 175 (12), 174 (38), 171 (33), 160
(56), 157 (13), 147 (10), 145 (17), 144 (100), 129 (13), 119 (12), 116 (11), 91 (13). Exact Mass (EI): Calcd for
C21H18N203 3461317, found 346.1316.

5-methoxy-2-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (3ga)
@)
MeO

pale yellow oil. R;0.07 (Hexane/EtOAc = 3/1). 'H NMR (CDCls, 399.78 MHz) §: 2.13-2.24 (m, 1H), 2.65 (dd, J = 9.6,
7.2 Hz, 2H), 2.90- 2.98 (m, 1H),3.90 (s, 3H), 6.04 (dd, J = 8.4, 6.8 Hz, 1H), 7.10 (dd, J = 8.8, 2.8 Hz, 1H), 7.31 (d, J =
2.8 Hz, 1H), 7.49 (dd, J = 8.4, 4.0 Hz, 1H), 7.55 (d, J = 8.4 Hz, 1H), 7.58-7.62 (m, 2H), 8.20 (dd, J = 8.0, 1.6 Hz, 1H),
8.81 (dd, J=4.0, 1.6 Hz, 1H), 8.84 (dd, J = 6.0, 3.2 Hz, 1H), 10.38 (bs, 1H). >C NMR (CDCls, 100.53 MHz) &: 29.2,
32.0,55.6,79.3, 113.1, 116.1, 116.5, 121.8, 122.3, 127.2, 127.4, 128.0, 131.4, 134.2, 135.5, 136.4, 138.5, 148.4, 159.2,
166.5, 177.4. IR (ATR): 3343 w, 2934 w, 1773 m, 1671 m, 1607 w, 1579 w, 1522 s, 1482 s, 1424 m, 1385 m, 1326 m,
1293 w, 1266 m, 1210 w, 1173 m, 1135 w, 1099 w, 1039 w, 985 w, 940 w, 911 w, 892 w, 857 w, 825 m, 791 m, 753 m,
732 m, 684 w. MS, m/z (relative intensity, %): 362 (M, 56), 333 (25), 303 (16), 234 (11), 218 (40), 201 (13), 191 (13),
190 (39), 177 (11), 176 (100), 173 (10), 171 (30), 163 (11), 145 (20), 144 (100), 135 (20), 129 (11). Exact Mass (EI):
Calcd for Cy;H sN,0; 362.1267, found 362.1265.

4-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)-[1,1'-biphenyl]-3-carboxamide (3ha)

Ph

colorless oil. R;0.11 (Hexane/EtOAc = 3/1). "H NMR (CDCls, 399.78 MHz) &: 2.19-2.29 (m, 1H), 2.67 (dd, J = 9.6, 6.8
Hz, 2H), 2.97- 3.06 (m, 1H), 6.14 (t, = 7.2 Hz, 1H), 7.40 (t, J = 6.8 Hz, 1H), 7.45-7.50 (m, 3H), 7.57-7.66 (m, 4H),
7.71(d, J = 8.4 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H), 7.99 (d, J = 1.2 Hz, 1H), 8.18 (d, J = 8.4 Hz, 1H), 8.79 (d, J = 4.0 Hz,
1H), 8.87 (dd, J = 6.8, 2.0 Hz, 1H), 10.46 (bs, 1H). 3C NMR (CDCL, 100.53 MHz) &: 29.0, 31.8, 79.2, 116.5, 121.8,
122.3,125.6, 126.3, 127.1, 127.2, 127.9, 128.0, 129.0, 130.0, 134.2, 134.7, 136.4, 138.45, 138.55, 139.4, 141.3, 148.4,
166.7, 177.3. IR (ATR): 3340 w, 3030 w, 1774 m, 1668 m, 1597 w, 1522’5, 1482 w, 1424 m, 1386 w, 1326 m, 1262 w,
1213 w, 1174 m, 1137 m, 1105 w, 1019 w, 990 w, 938 w, 910 m, 826 m, 791 m, 757 s, 731 s, 697 m. MS, m/z (relative
intensity, %): 408 (M, 46), 264 (34), 247 (15), 237 (11), 236 (33), 223 (16), 222 (100), 219 (12), 191 (12), 181 (12), 178
(17), 171 (26), 165 (10), 153 (10), 152 (22), 145 (13), 144 (85). Exact Mass (EI): Calcd for C>HaoN,0; 408.1474, found
408.1471.

2-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)-5-(trifluoromethyl)benzamide (3ia)

FsC

colorless oil. R;0.11 (Hexane/EtOAc = 3/1). "H NMR (CDCls, 399.78 MHz) &: 2.13-2.23 (m, 1H), 2.62- 2.74 (m, 2H),
2.99-3.07 (m, 1H), 6.11 (t, J = 7.6 Hz, 1H), 7.51 (dd, J = 7.6, 4.0 Hz, 1H), 7.59-7.62 (m, 2H), 7.79-7.86 (m, 2H), 8.03 (s,
1H), 8.22 (d, J = 8.4 Hz, 1H), 8.82-8.83 (m, 2H), 10.43 (bs, 1H). ’C NMR (CDCls, 100.53 MHz) &: 28.8, 31.6, 78.7,
116.8,121.9,122.7,123.4 (q, J=271.1 Hz), 124.0 (d, J = 3.7 Hz), 126.5, 127.2, 127.9, 128.0 (d, J = 3.9 Hz), 130.6 (q, J
=33.1 Hz), 133.9, 134.7, 136.5, 138.4, 143.7, 148.6, 165.3, 176.8. IR (ATR): 3334 w, 3014 w, 1779 m, 1737 w, 1672 m,
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1619 w, 1596 w, 1579 w, 1523 s, 1484 m, 1460 w, 1424 m, 1387 m, 1326 s, 1297 w, 1251 m, 1231 w, 1213 m, 1172 s,
1127 s, 1083 m, 1025 m, 994 w, 939 w, 912 m, 850 w, 827 m, 792 m, 759 m, 732 m, 691 w. MS, m/z (relative

intensity, %): 400 (M", 40), 371 (22), 315 (13), 272 (25), 256 (11), 228 (22), 214 (26), 171 (35), 145 (26), 144 (100), 116
(14). Exact Mass (EI): Calcd for C;1H;5F3N,03 400.1035, found 400.1037.

5-acetyl-2-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (3ja)
O
Ac

pale yellow oil. Ry 0.06 (Hexane/EtOAc = 3/1). '"H NMR (CDCls, 399.78 MHz) &: 2.13-2.23 (m, 1H), 2.65-2.72 (m, 5H),
2.99-3.08 (m, 1H), 6.14 (t, J = 8.0 Hz, 1H), 7.50 (dd, J = 8.0, 4.4 Hz, 1H), 7.61 (d, J =4.0 Hz, 2H), 7.76 (d, J = 8.0 Hz,
1H), 8.40 (d, J = 8.4 Hz, 1H), 8.22 (d, J = 8.4 Hz, 1H), 8.40 (d, J = 1.6 Hz, 1H), 8.81-8.84 (m, 2H), 10.46 (bs, 1H). °C
NMR (CDCl;, 100.53 MHz) &: 26.7, 28.8, 31.6, 78.9, 116.7, 121.9, 122.5, 126.1, 126.8, 127.2, 127.9, 131.1, 134.0,
134.4,136.4, 136.7, 138.4, 144.7, 148.5, 165.9, 177.0, 196.6. IR (ATR): 3338 w, 3011 w, 1776 m, 1670 s, 1600 w, 1576
w, 1523 s, 1483 m, 1424 m, 1386 m, 1358 w, 1326 m, 1291 w, 1261 w, 1227 m, 1173 m, 1137 m, 1025 m, 984 w, 938 w,
914 w, 827 m, 792 m, 753 m, 732 m, 688 w, 667 w. MS, m/z (relative intensity, %): 374 (M, 49), 246 (14), 230 (27),
202 (26), 188 (32), 187 (11), 171 (43), 145 (24), 144 (100), 143 (10), 129 (11), 117 (12), 116 (11), 115 (12). Exact Mass
(EI): Calcd for Cp,H gN,0O4 374.1267, found 374.1266.

4-fluoro-2-methyl-6-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (3ka)

pale yellow oil. R¢0.10 (Hexane/EtOAc = 3/1). "H NMR (CDCls, 399.78 MHz) 6: 2.17-2.28 (m, 1H), 2.48 (s, 3H), 2.55-
2.68 (m, 2H), 2.73-2.81 (m, 1H), 5.72 (dd, J = 8.8, 6.8 Hz, 1H), 6.98 (dd, J = 8.8, 2.4 Hz, 1H), 7.11 (dd, J = 9.6, 2.4 Hz,
1H), 7.48 (dd, J= 8.0, 4.0 Hz, 1H), 7.59-7.64 (m, 2H), 8.21 (dd, J= 8.0, 1.6 Hz, 1H), 8.77 (dd, J=4.0, 2.0 Hz, 1H),
8.88-8.92 (m, 1H), 10.04 (bs, 1H). BC NMR (CDCl;, 100.53 MHz) &: 19.7, 28.9, 31.7, 78.6, 109.7 (d, J = 22.9 Hz),
116.8,117.1 (d, J=21.0 Hz), 121.9, 122.6, 127.2, 128.0, 131.5 (d, J = 3.8 Hz), 133.7, 136.4, 138.0 (d, J = 8.6 Hz), 138.3,
140.2 (d, J=7.6 Hz), 148.5, 163.0 (d, J = 247.9 Hz), 166.6, 176.5. IR (ATR): 3338 w, 2956 w, 1779 m, 1668 m, 1602 m,
1521's, 1482 m, 1423 m, 1385 m, 1325 m, 1305 m, 1264 w, 1216 w, 1177 m, 1139 m, 1036 m, 977 w, 912 m, 892 w,

866 w, 827 w, 792 m, 756 m, 730 s, 699 m. MS, m/z (relative intensity, %): 364 (M", 32), 220 (37), 203 (10), 192 (13),
186 (10), 178 (14), 175 (21), 171 (35), 165 (12), 145 (15), 144 (100), 109 (12). Exact Mass (EI): Caled for C;;H7FN,03
364.1223, found 364.1222.

2-methyl-4-(5-oxotetrahydrofuran-2-yl)-3-(quinolin-8-ylcarbamoyl)phenyl acetate (31a)
O
AcO

white solid. mp = 129 °C. R;0.06 (Hexane/EtOAc = 3/1). 'H NMR (CDCls, 399.78 MHz) &: 2.18-2.26 (m, 1H), 2.29 (s,
3H), 2.37 (s, 3H), 2.52-2.76 (m, 3H), 5.70 (dd, J = 8.0, 1.2 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H), 7.44 (d, J = 8.8 Hz, 1H),
7.48 (dd, J = 8.0, 4.0 Hz, 1H), 7.61 (dd, J = 8.8, 4.0 Hz, 2H), 8.20 (dd, J = 8.4, 1.2 Hz, 1H), 8.77 (dd, J = 4.0, 1.6 Hz,
1H), 8.89-8.93 (m, 1H), 10.07 (bs, 1H). *C NMR (CDCls, 100.53 MHz) &: 13.3, 20.8, 29.0, 31.7, 79.0, 116.9, 121.9,
122.6, 123.6, 123.8, 127.2, 127.4, 127.9, 133.7, 134.8, 136.4, 137.1, 138.3, 148.5, 149.2, 166.3, 169.1, 176.8. IR (ATR):
3336 w, 3015 w, 2360 w, 1767 m, 1671 m, 159 w, 1521 s, 1483 m, 1424 m, 1385 w, 1370 w, 1325 m, 1268 w, 1202 s,
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1175 s, 1139 m, 1084 w, 1033 m, 979 w, 905 m, 867 w, 827 m, 792 m, 753 , 701 w. MS, m/z (relative intensity, %): 404
(M", 27), 260 (23), 219 (10), 218 (15), 201 (15), 190 (14), 186 (13), 176 (17), 173 (10), 171 (32), 145 (19), 144 (100).
Exact Mass (EI): Calcd for C,3H0N,05 404.1372, found 404.1375.

2-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)-1-naphthamide (3ma)

pale yellow oil. R¢0.09 (Hexane/EtOAc = 3/1). 'H NMR (CDCls, 399.78 MHz) 6: 2.27-2.35 (m, 1H), 2.61- 2.74 (m,
2H), 2.78-2.89 (m, 1H), 5.73 (dd, J = 8.4, 6.8 Hz, 1H), 7.43 (dd, J = 8.4, 4.8 Hz, 1H), 7.50-7.57 (m, 2H), 7.61-7.68 (m,
3H), 7.92 (dd, J=6.8, 2.0 Hz, 1H), 8.01-8.07 (m, 2H), 8.19 (d, J= 8.4 Hz, 1H), 8.66 (dd, J =4.0, 1.6 Hz, 1H), 9.07 (dd,
J=6.8, 1.2 Hz, 1H), 10.26 (bs, 1H). BC NMR (CDCl3, 100.53 MHz) &: 29.3, 31.8, 79.5, 116.9, 121.8, 122.0, 122.6,
125.1, 126.9, 127.2, 127.6, 128.0, 128.2, 129.5,130.5, 132.9, 133.1, 134.0, 134.2, 136.3, 138.3,148.5, 166.8, 176.9. IR
(ATR): 3331 w, 3014 w, 1777 m, 1668 m, 1597 w, 1576 w, 1520 s, 1482 m, 1460 w, 1424 m, 1388 w, 1324 m, 1258 w,
1216 w, 1177 m, 1135 m, 1028 w, 986 w, 910 m, 825 m, 792 m, 750 s, 731 s, 698 w. MS, m/z (relative intensity, %):
382 (M7, 28), 239 (13), 238 (41), 221 (20), 196 (28), 195 (10), 193 (12), 186 (17), 183 (11), 177 (11), 171 (31), 167 (15),
165 (27), 155 (12), 15 (13), 145 (13), 144 (100), 127 (25). Exact Mass (EI): Calcd for C,4H;gN,05 382.1317, found
382.1316.

3-(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)-2-naphthamide (3na)

white solid. mp = 114 °C. R;0.13 (Hexane/EtOAc = 3/1). "H NMR (CDCls, 399.78 MHz) &: 2.21-2.30 (m, 1H), 2.64-
2.68 (m, 2H), 2.98-3.07 (m, 1H), 6.31 (t, J="7.2 Hz, 1H), 7.47 (dd, J = 8.0, 4.0 Hz, 1H), 7.56-7.63 (m, 4H), 7.90 (d, J =
8.0 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H), 8.07 (s, 1H), 8.19 (dd, J = 8.4, 1.6 Hz, 1H), 8.31 (s, 1H), 8.81 (dd, J=4.0, 1.2 Hz,
1H), 8.89 (dd, J = 7.2, 1.6 Hz, 1H), 10.55 (bs, 1H). *C NMR (CDCls, 100.53 MHz) 8: 28.7, 31.6, 79.4, 116.5, 121.8,
122.2,124.9, 127.16, 127.25, 127.8, 127.96, 128.02, 128.19, 128.24, 131.8, 131.9,134.0, 134.4, 136.3, 136.4, 138.5,
148.4, 166.9, 177.5. IR (ATR): 3342 w, 3014 w, 1774 m, 1668 m, 1596 w, 1577 w, 1522 s, 1483 m, 1458 w, 1423 m,
1385 m, 1325 m, 1267 w, 1217 w, 1179 m, 1136 m, 1025 w, 991 w, 941 w, 909 m, 826 m, 791 m, 750 s, 731 m, 666 w.
MS, m/z (relative intensity, %): 382 (M", 74), 354 (15), 353 (37), 323 (12), 254 (10), 238 (23), 221 (16), 211 (17), 210
(51), 197 (13), 196 (85), 194 (10), 193 (32), 183 (13), 171 (27), 167 (16), 166 (11), 165 (32), 155 (23), 154 (10), 152
(13), 145 (14), 144 (100), 127 (25). Exact Mass (EI): Calcd for C4H;§N,03 382.1317, found 382.1318.

2,6-bis(5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (30a)
o

o)

dr = 1:1.1. white solid. mp = 128 °C. R;0.17 (Hexane/EtOAc = 1/1). "H NMR (CDCls, 399.78 MHz) &: 2.20-2.32 (m,
4.3H), 2.52- 2.78 (m, 12.9H), 5.71-5.75 (m, 4.3 H), 7.47-7.51 (m, 2.2H), 7.55-7.65 (m, 10.8H), 8.21 (dd, J= 8.0, 2.0 Hz,
2.2H), 8.76-8.78 (m, 2.2H), 8.86-8.91 (m, 2.2H), 10.09 (bs, 1.2H), 10.16 (bs, 1H). *C NMR (CDCls, 100.53 MHz) &:
28.91, 28.97, 31.62(two overlaping peaks), 78.74, 78.75, 116.98, 117.08, 121.99, 122.02, 122.97(two overlaping peaks),
125.27, 125.40, 127.08, 127.18, 127.97, 127.99, 130.62, 130.68, 133.36, 133.42, 133.49(two overlaping peaks), 136.41,

S8



136.51, 137.24, 137.30, 138.24, 138.29, 148.67, 148.74, 165.88, 166.02, 176.47(two overlaping peaks). IR (ATR):3329
w, 3017 w, 1771 s, 1668 m, 1597 w, 1520 m, 1483 m, 1423 w, 1387 w, 1325 m, 1299 w, 1267 w, 1217 w, 1181 m, 1137
m, 1028 m, 905 m, 827 w, 793 m, 747 s, 698 m, 665 m. MS, m/z (relative intensity, %): 417 (15), 416 (M+, 52), 387 (25),
357 (18), 301 (13), 272 (18), 216 (24), 171 (52), 145 (17), 144 (100), 143 (12), 115 (12). Exact Mass (EI): Calcd for
Co4Hy0N>O5 416.1372, found 416.1371.

2-methyl-6-(4-methyl-5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (3ab)
0]

dr =1:1.6. colorless oil. R 0.27 (Hexane/EtOAc = 4/1). 'H NMR (CDCl;, 399.78 MHz) 6: 1.25 (d, J =7.6 Hz, 3H), 1.28
(d, J=17.6 Hz, 4.8H), 1.88 (ddd, J=12.0, 12.0, 12.0 Hz, 1.6H), 2.34-2.41 (m, 1H), 2.47-2.57 (m, 8.8H), 2.68 (m, 2.6H),
2.90-2.97 (m, 1.6H), 5.58 (dd, J=10.4, 5.6 Hz, 1.6H), 5.84 (dd, J= 8.4, 5.6 Hz, 1H), 7.28-7.32 (m, 3.6H), 7.38 (d, J =
7.6 Hz, 1.0H), 7.42 (d, J = 5.6 Hz, 3.2H), 7.46 (dd, J = 8.0, 4.8 Hz, 2.6H), 7.59-7.64 (m, 5.2H), 8.19 (dd, J=8.0, 1.6 Hz,
2.6H), 8.75 (dd, J=4.0, 1.6 Hz, 2.6H), 8.93 (dd, J=6.0, 2.4 Hz, 2.6H), 10.04 (bs, 2.6H). BC NMR (CDCl3, 100.53
MHz) 6: 14.82, 15.45, 19.48, 19.54, 33.48, 36.25, 38.70, 40.94, 76.56, 116.75, 121.80, 121.99, 122.39, 122.64, 127.18,
127.93, 129.61, 129.81, 130.29, 130.37, 133.83, 133.86, 134.58, 135.00, 135.18, 135.66, 136.33, 136.88, 137.53, 138.37,
148.45, 167.29, 167.42, 179.08, 180.09. IR (ATR): 3340 w, 2956 w, 2930 w, 2861 w, 1772 m, 1671 m, 1597 w, 1579 w,
1520 s, 1482 m, 1424 m, 1386 m, 1325 m, 1262 w, 1213 w, 1158 m, 1130 w, 1107 w, 1033 w, 956 w, 900 w, 849 w, 827
m, 791 m, 755 m, 731 s, 694 m. MS, m/z (relative intensity, %): 361 (11), 360 (M", 52), 217 (16), 216 (48), 200 (13),
189 (11), 188 (31), 172 (12), 171 (93), 147 (100), 145 (16), 144 (74), 91 (13). Exact Mass (EI): Calcd for C,,H,0N,O;
360.1474, found 360.1475.

2-(4-butyl-5-oxotetrahydrofuran-2-yl)-6-methyl-N-(quinolin-8-yl)benzamide (3ac)
0]

dr=1:1.5. colorless oil. R¢0.17 (Hexane/EtOAc = 3/1). 'H NMR (CDCl;, 399.78 MHz) 6: 0.81 (t, J= 6.0 Hz, 3H), 0.87
(t,J=6.4 Hz, 4.5H), 1.20-1.30 (m, 10H), 1.39-1.48 (m, 2.5H), 1.76-1.95 (m, 4.0H), 2.39-2.52 (m, 9.5H), 2.60-2.71 (m,
2.5H), 2.88-2.95 (m, 1.5H), 5.56 (dd, J=10.4, 5.6 Hz, 1.5H), 5.80 (m, 1.0H), 7.27-7.31 (m, 3.5H), 7.38-7.42 (m, 4.0H),
7.45-7.48 (m, 2.5H), 7.59-7.64 (m, 5.0H), 8.19 (dd, J = 8.0, 1.2 Hz, 2.5H), 8.75 (dd, J=4.0, 1.2 Hz, 2.5H), 8.93 (dd, J =
6.0, 2.0 Hz, 2.5H), 10.04 (bs, 2.5H). *C NMR (CDCls, 100.53 MHz) &: 13.72, 13.80, 19.47, 19.51, 22.25, 22.31, 29.24,
29.29,29.79, 30.14, 36.91, 38.69, 39.11, 41.24, 76.91,121.79, 121.98, 122.39, 122.63, 127.18, 127.94, 129.63, 129.82,
130.26, 130.34, 133.83, 133.86, 134.57, 134.98, 135.18, 135.64, 136.33, 137.07, 137.69, 138.37, 148.43, 167.33, 167.44,
178.61, 179.55. IR (ATR): 3339 w, 2973 w, 1772 m, 1670 m, 1597 w, 1578 w, 1519 s, 1482 m, 1457 m, 1424 m, 1385
m, 1325 m, 1264 w, 1186 m, 1159 m, 1129 w, 1082 w, 1011 w, 900 w, 827 m, 791 m, 755 m, 731 m, 696 m. MS, m/z
(relative intensity, %): 403 (16), 402 (M", 57), 259 (12), 258 (46), 230 (17), 213 (11), 199 (39), 172 (12), 171 (100), 161
(18), 160 (20), 147 (61), 145 (25), 144 (97), 129 (10), 91 (14). Exact Mass (EI): Calcd for C,sH,6N,0; 402.1943, found
382.1318.

2-(4-benzyl-5-oxotetrahydrofuran-2-yl)-6-methyl-N-(quinolin-8-yl)benzamide (3ad)

dr = 1:1.5. colorless oil. R 0.20 (Hexane/EtOAc = 3/1). 'H NMR (CDCls, 399.78 MHz) &: 1.92-2.01 (m, 1.5H), 2.30-
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2.37 (m, 1H), 2.88 (s, 3H), 2.45 (s, 3H), 2.48-2.53 (m, 1H), 2.75-2.84 (m, 4H), 2.91-3.09 (m, 3.5H), 3.28 (dd, J=13.6,
4.0 Hz, 1.5H), 5.5 (dd, J=6.8, 6.8 Hz, 1H), 5.51 (dd, J=10.8, 6.0 Hz, 1.5H), 6.91-6.94 (m, 1H), 6.99-7.05 (m, 4H),
7.13 (d, J=8.0 Hz, 3H), 7.17-7.29 (m, 9.5H), 7.35-7.40 (m, 2.5H), 7.42-7.48 (m, 2.5H), 7.57-7.67 (m, 5H), 8.17 (d, J =
8.0 Hz, 1.5H), 8.21 (d, J= 8.0 Hz, 1H), 8.66 (d, J =4.0 Hz, 1.5H), 8.70 (d, J = 4.0 Hz, 1H), 8.85-8.89 (m, 1.5H), 8.93
(dd, J=6.8,2.0 Hz, 1H), 9.93 (bs, 1H), 9.99 (bs, 1.5H). BC NMR (CDCl;, 100.53 MHz) 6: 19.42, 19.46, 36.10, 36.17,
38.69,41.01,43.18, 77.51, 116.86, 121.77, 121.91, 122.38, 122.39, 122.77, 126.54, 127.18, 127.24, 127.92, 128.45,
128.54, 128.78, 129.62, 129.85, 130.23, 130.41, 133.76, 133.86, 134.59, 134.95, 135.16, 135.67, 136.35, 136.82, 137.28,
137.55, 138.30, 148.40, 167.19, 167.34, 177.70, 178.78. IR (ATR): 3338 w, 3026 w, 2925 w, 1771 m, 1670 m, 1597 w,
1520 s, 1483 m, 1455 w, 1424 w, 1386 w, 1325 m, 1266 w, 1205 w, 1162 m, 1129 w, 1087 w, 1037 w, 1007 w, 963 w,
907 m, 826 w, 791 m, 750 s, 729 s, 699 s. MS, m/z (relative intensity, %): 437 (19), 436(M", 60), 292 (22), 276 (13), 275
(33),229 (17), 173 (40), 172 (10), 171 (84), 161 (15), 149 (10), 147 (64), 145 (21), 144 (100), 132 (24), 104 (10), 91
(59). Exact Mass (EI): Calcd for C,gHp4N,05 436.1787, found 436.1780.

2-(4-(3-methoxybenzyl)-5-oxotetrahydrofuran-2-yl)-6-methyl-N-(quinolin-8-yl)benzamide (3ae)

dr =1:1.6. colorless oil R¢0.16 (Hexane/EtOAc = 3/1). 'H NMR (CDCl;, 399.78 MHz) 6: 1.96 (ddd, J =12.0, 12.0, 12.0
Hz, 1.6H), 2.32-2.39 (m, 1H), 2.44- 2.54 (m, 8.8H), 2.71-2.83 (m, 4.2H), 2.91-3.04 (m, 2.6H), 3.06-3.11 (m, 1H), 3.27
(dd, J=13.6,4.0 Hz, 1.6H), 3.68 (s, 3H), 3.75 (s, 4.8H), 5.49-5.55 (m, 2.6H), 6.54 (dd, J = 8.0, 2.4 Hz, 1H), 6.62-6.76
(m, 6.8H), 6.92 (t, J=8.0 Hz, 1H), 7.15 (t, J = 8.0 Hz, 1.6H), 7.26-7.30 (m, 4.8H), 7.35-7.48 (m, 5.6H), 7.58-7.66 (m,
5.2H), 8.16-8.22 (m, 2.6H), 8.67 (d, J=4.0 Hz, 1.6H), 8.70 (d, J=4.0 Hz, 1.0H), 8.85-8.90 (m, 1.6H), 8.92 (dd, J=7.2,
2.0 Hz, 1H), 9.94 (bs, 1H), 9.98 (bs, 1.6H). *C NMR (CDCl;, 100.53 MHz) &: 19.49, 36.12, 36.20, 36.24, 38.82, 40.84,
43.19, 54.99, 55.07, 77.55,111.99, 112.18, 114.22, 114.33, 116.82, 121.08, 121.12, 121.78, 121.94, 122.37, 122.40,
122.80, 127.18, 127.24, 127.92, 129.46, 129.56, 129.64, 129.87, 130.28, 130.44, 133.79, 133.86, 134.61, 134.98, 135.18,
135.69, 136.31, 136.81, 137.33, 138.35, 139.23, 139.91, 148.44, 159.57, 159.67, 167.20, 167.33, 177.74, 178.85. IR
(ATR): 3339 w, 3011 w, 2938 w, 1769 m, 1670 m, 1597 w, 1520 's, 1483 s, 1424 m, 1386 w, 1325 m, 1263 m, 1205 w,
1156 m, 1129 w, 1091 w, 1039 m, 1008 w, 907 w, 827 m, 790 m, 754 s, 732 m, 697 m. MS, m/z (relative intensity, %):
467 (20), 466 (M", 63), 305 (23), 259 (21), 173 (12), 171 (54), 163 (11), 162 (100), 147 (36), 145 (17), 144 (83), 121
(22), 91 (14). Exact Mass (EI): Calcd for C9Hp¢N,O4 466.1893, found 466.1891.

2-(4-(4-bromobenzyl)-5-oxotetrahydrofuran-2-yl)-6-methyl-N-(quinolin-8-yl)benzamide (3af)

A
N~

Ir=z

Br
dr = 1:1.5. white solid. mp = 84 °C. R;0.20 (Hexane/EtOAc = 3/1). '"H NMR (CDCls, 399.78 MHz) §: 1.92 (m, 1.5H),
2.30-2.37 (m, 1H), 2.45-2.53 (m, 8.5H), 2.71-2.80 (m, 4H), 2.88-3.05 (m, 3.5H), 3.21 (dd, J = 14.0, 4.0 Hz, 1.5H), 5.48-
5.54 (m, 2.5H), 6.91 (d, J= 8.4 Hz, 2H), 7.00 (d, J = 8.0 Hz, 3H), 7.12 (d, J = 8.8 Hz, 2H), 7.24-7.29 (m, 5H), 7.33-7.41
(m, 5.5H), 7.45-7.50 (m, 2.5H), 7.59 (d, J=4.4 Hz, 3H ), 7.63-7.68 (m, 2H), 8.19 (dd, J=8.4, 1.6 Hz, 1.5H), 8.22 (dd,
J=28.4,1.6 Hz, 1H), 8.65 (dd, J=4.0, 1.6 Hz, 1.5H), 8.69 (dd, J =4.0, 1.6 Hz, 1H), 8.85-8.89 (m, 1.5H), 8.94 (dd, J =
6.4,2.8 Hz, 1H), 9.94 (bs, 1H), 9.97 (bs, 1.5H). BC NMR (CDCls, 100.53 MHz) &: 19.46, 19.49, 35.44, 35.49, 36.06,
38.54,40.74, 42.95, 77.54, 116.77, 116.85, 120.50, 120.62, 121.80, 121.83, 121.88, 122.46, 122.49, 122.66, 127.21,
127.28, 127.96, 128.03, 129.68, 129.90, 130.31, 130.49, 130.55, 130.59, 131.59, 131.64, 133.77, 133.86, 134.69, 135.03,
135.11, 135.59, 136.38, 136.43, 16.55, 136.72, 137.18, 137.26, 138.32, 138.34, 148.45, 148.50, 167.21, 167.33, 177.35,
178.39. IR (ATR): 3339 w, 2930 w, 2361 w, 1773 m, 1671 m, 1596 w, 1521 s, 1483 m, 1424 w, 1386 w, 1325 m, 1264
w, 1216 w, 1162 w, 1072 w, 1011 w, 963 w, 898 w, 827 w, 792 m, 754 m, 697 w. MS, m/z (relative intensity, %): 517
(12), 516 (40), 515 (13), 514 (M", 39), 372 (22), 370 (22), 355 (13), 353 (13), 287 (11), 245 (10), 173 (61), 172 (10), 171
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(80), 169 (28), 161 (25), 147 (67), 145 (21), 144 (100), 116 (11), 91 (14). Exact Mass (EI): Caled for CosH,3BrN,O;
514.0892, found 514.0890.

2-(4-([1,1'-biphenyl]-4-ylmethyl)-5-oxotetrahydrofuran-2-yl)-6-methyl-N-(quinolin-8-yl)benzamide (3ag)

N
N~

Iz

Ph
dr = 1:1.5. white solid. mp = 95 °C. R;0.07 (Hexane/EtOAc = 3/1). 'H NMR (CDCls, 399.78 MHz) 6: 2.00 (ddd, J =
12.4,12.0, 10.8 Hz, 1.5H), 2.34-2.41 (m, 1H), 2.43 (s, 3.0H), 2.45 (s, 4.5H), 2.54-2.61 (m, 1H), 2.79-2.90 (m, 4H), 2.94-
3.14 (m, 3.5H), 3.32 (dd, J = 13.6, 4.0 Hz, 1.5H), 5.45-5.55 (m, 2.5H), 7.12 (d, J = 8.4 Hz, 2H), 7.19-7.24 (m, 6H), 7.26-
7.39 (m, 15H), 7.42-7.60 (m, 6H), 7.54-7.62 (m, 8.5H), 8.13 (td, J = 8.0, 1.6 Hz,2.5H), 8.63 (td, J = 4.0, 1.6 Hz,2.5H),
8.87 (dd, J=6.4,2.4 Hz, 1.5H), 8.94 (dd, J= 6.4, 2.0 Hz, 1.0H), 9.93 (bs, 1H), 9.98 (bs, 1.5H). BC NMR (CDCl;,
100.53 MHz) &: 19.46, 19.49, 35.77, 35.85, 36.31, 38.72, 41.09, 43.19,77.55, 116.74, 116.85, 121.77, 121.85, 122.40,
122.42, 122.76, 126.85, 126.93, 127.04, 127.19, 127.22, 127.27, 127.91, 127.93, 128.57, 128.74, 129.28, 128.69, 129.89,
130.24, 130.44, 133.79, 133.88, 134.64, 134.94, 135.13, 135.65, 136.29, 136.32, 136.6, 136.88, 137.38, 138.28, 138.37,
139.50, 139.56, 140.53, 140.71, 148.40, 148.44, 167.24, 167.37, 177.71, 178.76 IR (ATR): 3338 w, 3027 w, 2925 w,
2251 w, 1770 m, 1670 m, 1597 w, 1520 s, 1483 m, 1424 m, 1386 m, 1325 m, 1265 w, 1202 w, 1161 m, 1129 m, 1039 w,
1008 w, 963 w, 907 m, 858 w, 826 m, 791 m, 757 s, 729 s, 696 s. MS, m/z (relative intensity, %): 513 (28), 512 (M+, 73),
351 (21),305 (11), 287 (10), 209 (11), 208 (70), 207 (18), 171 (39), 168 (14), 167 (100), 165 (14), 147 (33), 145 (17),
144 (88). Exact Mass (EI): Calcd for C34H,5N,05 512.2100, found 512.2101.

2-methyl-6-(4-(naphthalen-2-ylmethyl)-5-oxotetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (3ah)

dr = 1:1.5. white solid. mp = 108 °C. R¢0.17 (Hexane/EtOAc = 3/1). 'H NMR (CDCl3, 399.78 MHz) 6: 1.97-2.06 (m,
1.5H), 2.33- 2.40 (m, 1H), 2.42 (s, 3H), 2.43 (m, 4.5H), 2.51-2.58 (m, 1H), 2.79 (ddd, J=13.6, 8.0, 5.2 Hz, 1.5H), 2.89-
3.16 (m, 5H), 3.29 (dd, J = 13.6, 4.0 Hz, 1H), 3.46 (dd, J = 13.6, 4.0 Hz, 1.5H), 5.51 (dd, J=10.4, 6.0 Hz, 1.5H), 5.58
(dd, J=8.0, 6.0 Hz, 1H), 7.19-7.39 (m, 14H), 7.42-7.47 (m, 3H), 7.52-7.65 (m, 11H), 7.71 (d, J= 8.0 Hz, 3H), 7.77-7.81
(m, 1.5H), 8.12 (dd, J=8.0, 1.6 Hz, 1.5H), 8.16 (dd, J=38.0, 1.6 Hz, 1H), 8.45 (dd, J=4.0, 1.2 Hz, 1.5H), 8.54 (dd, J=
4.0, 1.6 Hz, 1H), 8.84 (dd, J = 5.2, 4.0 Hz, 1.5H), 8.89 (dd, J = 6.4, 2.0 Hz, 1H), 9.89 (bs, 1H), 9.93 (bs, 1.5H). BC NMR
(CDCls, 100.53 MHz) &: 19.46, 36.13, 36.31, 36.36, 38.88, 40.81, 43.22, 77.17,77.59, 116.80, 116.85, 121.71, 121.75,
121.89, 122.37, 122.75, 125.46, 125.54, 125.98, 126.08, 126.98, 127.02, 127.16, 127.28, 127.41, 127.43, 127.50, 127.56,
127.89, 127.94, 128.24, 128.29, 129.63, 129.85, 130.28, 130.42, 132.14, 132.22, 133.30, 133.44, 133.76, 133.86, 134.66,
135.03, 135.13, 135.26, 135.62, 135.85, 136.25, 136.79, 137.36, 138.30, 148.35, 167.20, 167.29, 177.69, 178.76. IR
(ATR): 3339 w, 3015 w, 2361 w, 1771 s, 1670 m, 1597 w, 1520 s, 1482 m, 1424 m, 1385 m, 1325 m, 1265 w, 1217 m,
1163 m, 1039 w, 964 w, 898 w, 859 w, 826 w, 791 m, 751 s, 696 w, 667 w. MS, m/z (relative intensity, %): 487 (30),
486 (M", 84), 325 (24), 287 (13), 279 (18), 183 (14), 182 (100), 181 (20), 173 (12), 171 (45), 167 (10), 147 (33), 145
(20), 144 (99), 142 (11), 141 (78), 115 (12). Exact Mass (EI): Calcd for C3,HpN,O3 486.1943, found 486.1946.

3-([1,1'-biphenyl]-4-ylmethyl)furan-2(5H)-one (3g)
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white solid. mp = 110 °C. R;0.20 (Hexane/EtOAc = 2/1). 'H NMR (CDCls, 399.78 MHz) &: 3.65 (d, J = 2.0 Hz, 2H),
4.78 (d, J=2.4 Hz, 2H), 7.00 (t, J =1.6 Hz, 1H), 7.31-7.36 (m, 3H), 7.44 (dd, J = 8.0, 8.0 Hz, 1H), 7.57 (m, 4H). Bc
NMR (CDCl3, 100.53 MHz) 6: 31.45, 70.25, 126.99, 127.28, 127.46, 128.77, 129.33, 134.20, 136.38, 139.80, 140.67,
145.56, 173.91. IR (ATR): 3029 w, 2926 w, 1751 s, 1631 w, 1602 w, 1521 w, 1487 m, 1446 w, 1410 w, 1348 w, 1269 w,
1208 w, 1114 w, 1066 m, 1043 m, 1007 w, 948 w, 913 w, 832 w, 760 m, 731 w, 698 m. MS, m/z (relative intensity, %):
250 (M", 48), 206 (18), 205 (100), 204 (16), 203 (11), 165 (11). Exact Mass (EI): Calcd for C;;H;40, 250.0994, found
250.0992.

3-(naphthalen-2-ylmethyl)furan-2(5H)-one (3h)
O

(I T

white solid. mp = 62 °C. R¢0.20 (Hexane/EtOAc = 2/1). "H NMR (CDCl;, 399.78 MHz) &: 3.73 (s, 2H), 4.69 (s, 2H),
6.89 (t,J=1.2 Hz, 1H), 7.32 (dd, J= 8.4, 1.6 Hz, 1H), 7.42-7.48 (m, 2H), 7.67 (s, 1H), 7.76-7.81 (m, 3H). BC NMR
(CDCls, 100.53 MHz) 6: 31.8, 10.19, 125.65, 126.14, 127.04, 127.28, 127.43, 127.55, 128.33, 132.18, 133.43, 133.93,
134.73, 145.79, 173.86. IR (ATR): 2970 w, 2361 w, 1747 s, 1651 w, 1558 w, 1523 w, 1509 w, 1366 m, 1218 m, 1065 w,
1043 w, 772 s, 670 w. MS, m/z (relative intensity, %): 224 (M, 25), 180 (11), 179 (100), 178 (33), 82 (13). Exact Mass
(EI): Calcd for C1sH,0, 224.0837, found 224.0837.

2-methyl-N-(quinolin-8-yl)-6-(tetrahydrofuran-2-yl)benzamide (6aa)

colorless oil. R¢ 0.34 (Hexane/EtOAc = 3/1). 'H NMR (CDCls, 399.78 MHz) 6: 1.81-1.93 (m, 2H), 1.95-2.04 (m, 1H),
2.34-2.40 (m, 1H), 2.44 (s, 3H), 3.80-3.85 (m, 1H), 4.05 (dd, J = 14.8, 7.2 Hz, 1H), 5.08 (t, J=7.2 Hz, 1H), 7.18 (d, J =
7.6 Hz, 1H), 7.35 (d, J=7.6 Hz, 1H), 7.41-7.44 (m, 2H), 7.54-7.62 (m, 2H), 8.16 (dd, J = 8.4, 2.0 Hz, 1H), 8.73 (dd, J =
44,1.6 Hz, 1H), 8.97 (dd, J=17.6, 1.6 Hz, 1H), 9.98 (bs, 1H). BC NMR (CDCls, 100.53 MHz) 6: 19.34, 26.27, 35.31,
68.82, 78.67,116.58, 121.64, 121.90, 123.02, 127.30, 127.95, 129.12, 129.29, 134.28, 134.38, 135.87, 136.21, 138.44,
140.73, 148.30, 168.36. IR (ATR): 3343 w, 2976 w, 2871 w, 1672 m, 1596 w, 1578 w, 1519 s, 1481 s, 1424 m, 1385 m,
1325 m, 1263 m, 1127 w, 1063 m, 903 m, 826 m, 791 m, 754 s, 730 , 693 m, 667 m. MS, m/z (relative intensity, %): 332
(M", 7), 190 (13), 189 (100), 188 (45), 160 (14), 147 (66), 145 (13), 144 (17), 91 (12). Exact Mass (EI): Calcd for
C,1HoN,0O; 332.1525, found 332.1519.

2-methyl-6-(S5-phenyltetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (6ac)

Ph

dr = 1:1.3. white solid. mp = 54 °C. R; 0.43 (Hexane/EtOAc = 3/1). "H NMR (CDCls, 399.78 MHz) &: 1.84-2.15 (m,
4.6H), 2.28- 2.36 (m, 1.3H), 2.40-2.56 (m, 10.2H), 4.88 (t, J = 7.6 Hz, 1.3H), 5.20-5.26 (m, 2.3H), 5.45 (dd, J=8.8, 6.4
Hz, 1H), 7.12-7.42 (m, 16.1H), 7.51-7.64 (m, 6.9H), 8.14 (d, J = 8.4 Hz, 2.3H), 8.66-8.69 (m, 2.3H), 8.98 (dd, J=7.2,
6.0 Hz, 2.3H), 10.04 (bs, 2.3H). °C NMR (CDCls, 100.53 MHz) &: 19.36, 19.41, 34.09, 34.88, 35.90, 36.17, 78.74,
79.51, 80.96, 81.66, 116.62, 121.62, 121.64, 121.95, 121.97, 123.17, 123.30, 125.38, 125.93, 126.90, 127.18, 127.26,
127.92, 128.03, 128.20,129.27, 129.31, 129.34, 129.42, 134.26, 134.31, 134.46, 135.92, 136.04, 136.17, 138.40, 139.92,
140.59, 142.45, 143.22, 148.29, 168.28, 168.41. IR (ATR): 3343 w, 2952 w, 2908 w,2874 w, 2361 w, 2340 w, 1675 m,
1587 w, 1519 s, 1482 s, 1423 m, 1385 m, 1325 m, 1263 w, 1127 w, 1057 m, 943 w, 899 w, 827 m, 788 m, 744 s, 699 s.
MS, m/z (relative intensity, %): 408 (M, 7), 304 (10), 286 (14), 247 (15), 233 (41), 229 (18), 207 (18), 147 (34), 145
(14), 144 (100), 104 (14), 91 (17). Exact Mass (EI): Calcd for Cy7H»4N,0, 408.1838, found 408.1831.
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2-methyl-6-(4-phenyltetrahydrofuran-2-yl)-N-(quinolin-8-yl)benzamide (6ad)

Ph
dr = 1:1.1. white solid. mp = 68 °C. R;0.57 (Hexane/EtOAc = 3/1). "H NMR (CDCls, 399.78 MHz) &: 2.08-2.16 (m,
1.1H), 2.40-2.55 (m, 8.3H), 2.79-2.86 (m, 1.1H), 3.47-3.57 (m, 2.1H), 3.78 (t, J = 8.0 Hz, 1H), 3.97 (t, J = 8.4 Hz, 1.1H),
4.24 (t,J=8.4 Hz, 1.1H), 4.42 (t, J = 8.0 Hz, 1H), 5.29 (dd, J = 10.8, 6.0 Hz, 1H), 5.46 (t, J = 6.0 Hz, 1H), 7.09-7.27
(m,10.5H), 7.36-7.41 (m, 4.2H), 7.47-7.60 (m, 6.3H), 8.12 (dd, J= 8.4, 1.6 Hz, 2.1H), 8.70 (m, 2.1H), 8.98 (ddd, J =
10.8, 7.6, 1.6 Hz, 2.1H), 10.01 (bs, 2.1H). >C NMR (CDCls, 100.53 MHz) 8:19.33, 19.35, 42.58, 44.20, 44.25, 46.00,
75.12,75.26,78.71, 80.02, 116.57, 116.61, 121.62, 121.94, 123.09, 123.14, 126.34, 126.47, 127.15, 127.19, 127.25,
127.91, 128.34, 128.42, 129.26, 129.34, 129.41,134.24, 134.29, 134.39, 134.52, 135.60, 135.89, 136.20, 138.36, 139.97,
140.71, 141.22, 141.49, 148.25, 148.27, 168.22, 168.32. IR (ATR): 3342 w, 3026 w, 2940 w, 2869 w, 1671 m, 1596 w,
1579 w, 1517 s, 1481 s, 1423 m, 1384 m, 1324 m, 1263 w, 1172 w, 1127 w, 1069 w, 1045 w, 990 w, 900 w, 826 m, 790
m, 754 s, 732 m, 698 s. MS, m/z (relative intensity, %): 408 (M", 7), 265 (33), 264 (43), 247 (16), 229 (15), 148 (10),
147 (100), 144 (17), 104 (15), 91 (21). Exact Mass (EI): Calcd for C,7H,4N,0, 408.1838, found 408.1838.

5-methyl-N-(quinolin-8-yl)-2-(tetrahydrofuran-2-yl)benzamide (6fa)
0]

Me N
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white solid. mp =201 °C. R;0.40 (Hexane/EtOAc = 3/1). "H NMR (CDCls, 399.78 MHz) &: 1.79-1.88 (m, 1H), 1.91-
2.01 (m, 2H), 2.41 (s, 3H), 2.48-2.56 (m, 1H), 3.87 (dd, J=14.4, 7.6 Hz, 1H), 4.08 (dd, J=14.4, 7.6 Hz, 1H), 5.38 (t, J
=7.2Hz, 1H), 7.31 (d, J=8.0 Hz, 1H), 7.41-7.44 (m, 1H), 7.47 (s, 1H), 7.52-7.60 (m, 3H), 8.15 (d, J=8.2 Hz, 1H),

8.77 (d, = 4.0 Hz, 1H), 8.91 (d, J = 7.6 Hz, 1H), 10.26 (bs, 1H). *C NMR (CDCls, 100.53 MHz) 8: 20.97, 26.12, 34.96,
68.67,78.13,116.44, 121.58, 121.75, 126.27, 127.26, 127.43, 127.91, 131.26, 134.68, 134.99, 136.22, 136.87, 138.52,
139.46, 148.20, 167.99. IR (ATR): 3347 w, 2971 w, 2868 w, 2360 w, 1736 w, 1670 m, 1597 w, 1574 w, 1519 s, 1481 m,
1423 m, 1383 m, 1324 m, 1261 w, 1196 w, 1172 w, 1106 w, 1057 m, 940 w, 914 w, 825 m, 790 m, 754 m, 695 w. MS,
m/z (relative intensity, %): 332 (M", 16), 190 (12), 189 (81), 188 (100), 171 (12), 161 (14), 160 (59), 159 (12), 147 (84),
145 (25), 144 (67), 143 (27), 130 (13), 129 (17), 128 (19), 119 (42), 117 (10), 116 (1), 115 (17), 105 (11), 91 (31), 89
(11), 71 (12), 65 (10). Exact Mass (EI): Calcd for C;;Hy0N,0O; 332.1525, found 332.1522.

5-methoxy-N-(quinolin-8-yl)-2-(tetrahydrofuran-2-yl)benzamide (6ga)

MeO

white solid. mp = 101 °C. R;0.31 (Hexane/EtOAc = 3/1). 'H NMR (CDCls, 399.78 MHz) &: 1.80-1.89 (m, 1H), 1.92-
2.02 (m, 2H), 2.45-2.52 (m, 1H), 3.83-3.88 (m, 4H), 4.08 (dd, J = 14.4, 7.6 Hz, 1H), 5.28 (t, J = 7.2 Hz, 1H), 7.05 (dd, J
=8.8,2.8 Hz, 1H), 7.20 (d, J = 2.8 Hz, 1H), 7.4 (dd, J = 8.0, 4.0 Hz, 1H), 7.53-7.61 (m, 3H), 8.16 (dd, J = 8.0, 1.6 Hz,
1H), 8.77 (dd, J = 4.0, 1.6 Hz, 1H), 8.91 (d, J = 6.8 Hz, 1H), 10.31 (bs, 1H). *C NMR (CDCls, 100.53 MHz) 5: 26.15,
34.83, 55.46, 68.59, 78.00, 112.46, 116.04, 116.55, 121.64, 121.89, 127.27, 127.84, 127.94, 134.04, 134.63, 136.25,
136.30, 138.55, 148.28, 158.47, 167.58. IR (ATR): 3344 w, 2946 w, 2868 w, 2361 w, 1671 m, 1606 w, 1574 w, 1520 s,
1481 m, 1423 m, 1383 m, 1324 m, 1285 m, 1262 m, 1239 w, 1220 w, 1173 w, 1133 w, 1100 w, 1055 m, 1042 m, 914 w,
825 m, 790 m, 755 m, 732 m, 695 w. MS, m/z (relative intensity, %): 348 (M", 30), 303 (12), 205 (70), 204 (100), 177
(17), 176 (85), 163 (53), 145 (13), 144 (88), 135 (35). Exact Mass (EI): Calcd for Co;HyoN>O5 348.1474, found 348.1477.

N-(quinolin-8-yl)-4-(tetrahydrofuran-2-yl)-[1,1'-biphenyl]-3-carboxamide (6ha)
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white solid. mp = 73 °C. R¢ 0.54 (Hexane/EtOAc = 3/1). 'H NMR (CDCls, 399.78 MHz) 3: 1.86-1.95 (m, 1H), 1.96-

2.04 (m, 2H), 2.54-2.60 (m, 1H), 3.91 (dd, J = 14.6, 7.2 Hz, 1H), 4.13 (dd, J = 14.6, 7.2 Hz, 1H), 5.39-5.43 (m, 1H),
7.34-7.38 (m, 1H), 7.40-7.47 (m, 3H), 7.53-7.65 (m, 4H), 7.75 (dd, J=11.2, 8.0 Hz, 2H), 7.89 (d, J = 2.0 Hz, 1H), 8.14
(d, J=8.4 Hz, 1H), 8.75 (d, J = 4.0 Hz, 1H), 8.93-8.94 (m, 1H), 10.34 (bs, 1H). 3C NMR (CDCl;, 100.53 MHz) 5:
26.22,35.06, 68.83, 78.13, 116.53, 121.64, 121.91, 125.52, 126.88, 127.05, 127.27, 127.57, 127.92, 128.84, 129.15,
134.63, 135.58, 136.25, 138.51, 140.02, 140.10, 141.56, 148.30, 167.8. IR (ATR): 3343 w, 2972 w, 2869 w, 1671 m,
1596 w, 1578 w, 1520 s, 1481 m, 1424 m, 1383 m, 1325 m, 1260 w, 1243 w, 1228 w, 1177 w, 1147 w, 1108 w, 1057 m,
1024 w, 912 w, 825 m, 790 m, 756 s, 697 m. MS, m/z (relative intensity, %): 394 (M", 16), 252 (11), 251 (67), 250 (100),
223 (16), 222 (70), 209 (49), 205 (14), 181 (24), 178 (14), 167 (13), 165 (13), 153 (14), 152 (29), 144 (49). Exact Mass
(EI): Calcd for C6H2oN>0, 394.1681, found 394.1683.

N-(quinolin-8-yl)-2-(tetrahydrofuran-2-yl)-5-(trifluoromethyl)benzamide (6ia)
0]
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white solid. mp = 70 °C. R;0.40 (Hexane/EtOAc = 3/1). 'H NMR (CDCls, 399.78 MHz) &: 1.80-1.89 (m, 1H), 1.96-
2.03 (m, 2H), 2.54-2.62 (m, 1H), 3.92 (dd, J = 15.2, 8.4 Hz, 1H), 4.12 (dd, J = 15.2, 8.4 Hz, 1H), 5.40 (t, J = 7.6 Hz,
1H), 7.46 (dd, J = 8.0, 4.0 Hz, 1H), 7.58-7.63 (m, 2H), 7.76 (d, J = 8.4 Hz, 1H), 7.83 (d, J = 8.0 Hz, 1H), 7.91 (s, 1H),
8.19 (dd, J = 8.0, 1.6 Hz, 1H), 8.80 (dd, J = 4.0, 1.6 Hz, 1H), 8.88 (dd, J = 6.0, 2.4 Hz, 1H), 10.28 (bs, 1H). *C NMR
(CDCls, 100.53 MHz) 8: 26.19, 35.10, 69.05, 77.95, 116.74, 121.81, 122.31, 123.77 (d, J = 3.9 Hz), 123.88 (q, J = 270.8
Hz), 127.00, 127.22, 127.26, 127.97, 129.48 (q, J = 32.4 Hz), 134.29, 135.47, 136.36, 138.51, 146.88, 148.48, 166.43. IR
(ATR): 3340 w, 2973 w, 2872 w, 2361 w, 1734 w, 1674 m, 1617 w, 1596 w, 1578 w, 1522 s, 1482 m, 1424 m, 1385 m,
1324's, 1248 m, 1231 w, 1167 m, 1123 s, 1077 m, 1059 s, 915 w, 826 m, 790 m, 756 m, 699 w. MS, m/z (relative
intensity, %): 386 (M, 30), 341 (10), 330 (17), 243 (34), 342 (89), 215 (16), 214 (96), 202 (10), 201 (100), 197 (10), 173
(47), 172 (12), 171 (10), 145 (29), 144 (96), 130 (11), 129 (10), 116 (12), 115 (10). Exact Mass (EI): Calcd for
C,1H,,F3N,0, 386.1242, found 386.1244.

5-acetyl-N-(quinolin-8-yl)-2-(tetrahydrofuran-2-yl)benzamide (6ja)

Ac

white solid. mp = 125 °C. R;0.23 (Hexane/EtOAc = 3/1). "H NMR (CDCl3, 399.78 MHz) &: 1.82-1.89 (m, 1H), 1.96-
2.03 (m, 2H), 2.55- 2.63 (m, 1H), 2.66 (s, 3H), 3.93 (dd, J = 15.2, 6.8 Hz, 1H), 4.13 (dd, J=15.2, 6.8 Hz, 1H), 5.41 (t, J
=7.2 Hz, 1H), 7.48 (dd, J = 8.0, 4.0 Hz, 1H), 7.58-7.63 (m, 2H), 7.81 (d, J= 8.4 Hz, 1H), 8.09 (dd, J = 8.0, 1.6 Hz, 1H),
8.20 (dd, J=8.0, 1.6 Hz, 1H), 8.26 (d, J=1.2 Hz, 1H), 8.79 (dd, J=4.0, 2.0 Hz, 1H), 8.89 (dd, J=6.4, 2.0 Hz, 1H),
10.30 (bs, 1H). *C NMR (CDCls, 100.53 MHz) 8: 26.20, 26.65, 35.11, 69.04, 78.12, 116.65, 121.75, 122.18, 126.67,
126.84,127.25,127.96, 130.32, 134.37, 135.24, 135.89, 136.34, 138.48, 148.17, 148.40, 166.95, 197.03. IR (ATR):
3342 w, 2971 w, 2870 w, 2361 w, 1734 w, 1672 s, 1599 w, 1573 w, 1520 s, 1482 m, 1424 m, 1384 m, 1356 w, 1325 m,
1286 w, 1240 m, 1225w, 1173 w, 1131 w, 1058 m, 972 w, 915 w, 826 m, 790 m, 756 m, 731 m, 690 w, 667 w. MS, m/z
(relative intensity, %): 360 (M, 26), 217 (53), 216 (100), 189 (11), 188 (62), 175 (71), 173 (21), 171 (12), 147 (23), 145
(11), 144 (55), 129 (10), 115 (10). Exact Mass (EI): Calcd for C;,H,0N,05 360.1474, found 360.1477.

3-(3-ox0-5-phenyl-1,3-dihydroisobenzofuran-1-yl)propanoic acid (7)
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O
Ph

O o
OH

pale yellow solid. mp = 175 °C. R¢ 0.06 (Hexane/EtOAc = 3/1). 'H NMR (CDCl;, 399.78 MHz) 6: 1.99-2.08 (m, 1H),
2.47-2.59 (m, 2H), 2.63-2.72 (m, 1H), 5.62 (dd, J = 8.8, 4.8 Hz, 1H), 7.38-7.44 (m,1H), 7.47-7.51 (m, 2H), 7.55 (d, J =
8.0 Hz, 1H), 7.61-7.62 (m, 2H), 7.92 (dd, J=8.0, 1.6 Hz, 1H), 8.11 (s, 1H). BC NMR (CDCl;, 100.53 MHz) 6: 29.03,
29.65,79.78,122.18, 124.1, 126.80, 127.24, 128.23, 129.10, 133.36, 139.28, 143.10, 147.75, 170.17, 177.15. IR (ATR):
3370 w, 2976 w, 1720 m, 1579 w, 1523 s, 1484 m, 1456 w, 1424 w, 1385 w, 1367 w, 1327 w, 1289 w, 1246 m, 1218 m,
1155s, 1090 w, 1069 w, 1030 w, 1001 m, 913 w, 866 w, 850 w, 825 w, 789 w, 753 s, 699 w, 664 w. MS, m/z (relative
intensity, %): 283 (14), 282 (M, 58), 236 (31), 223 (50), 222 (100), 210 (11), 209 (70), 182 (10), 181 (52), 153 (23), 152
(54), 151 (12). Exact Mass (EI): Calcd for C,7H 404 282.0892, found 282.0894.

methyl 3-(4-(5-oxotetrahydrofuran-2-yl)-3-(quinolin-8-ylcarbamoyl)-[1,1'-biphenyl]-2-yl)propanoate (8)
COOMe

0

colorless oil. R;0.27 (Hexane/EtOAc = 1/1). "H NMR (CDCls, 399.78 MHz) &: 2.17-2.27 (m, 1H), 2.41 (s, 3H), 2.50-
2.72 (m, SH), 3.06 (t, J = 8.4 Hz, 2H), 3.54 (s, 3H), 5.66 (dd, J = 8.8, 6.4 Hz, 1H), 7.34 (s, 3H), 7.47 (dd, J = 8.4, 4.0 Hz,
1H), 7.60-7.64 (m, 2H), 8.20 (dd, J = 8.0, 2.0 Hz, 1H), 8.75 (dd, J = 4.4, 1.6 Hz, 1H), 8.89-8.93 (m, 1H), 10.01 (bs, 1H).
13C NMR (CDCls, 100.53 MHz) &: 19.34, 26.05, 29.16, 31.83, 34.33, 51.57, 79.19, 117.01, 121.84, 122.55, 123.26,
127.25, 127.97, 132.02, 133.78, 134.56, 135.51, 136.21, 136.40, 137.36, 138.36, 48.50, 167.47, 172.93, 176.87. IR
(ATR): 3337 w, 2952 w, 1776 m, 1733 m, 1669 m, 1595 w, 1577 w, 1518 s, 1482 m, 1458 m, 1424 m, 1386 w, 1324 m,
1294 w, 1268 w, 1176 m, 1139 m, 1081 w, 1031 w, 985 w, 913 w, 866 w, 828 m, 809 w, 792 w, 755 m, 731 m. MS, m/z
(relative intensity, %): 433 (15), 432 (M", 49), 401 (17), 373 (29), 289 (12), 288 (21), 257 (46), 246 (10), 186 (22), 173
(15), 171 (39), 145 (21), 144 (100), 143 (13). Exact Mass (EI): Caled for CosHsN>Os 432.1685, found 432.1688.
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VI. Optimization of the Rh-Catalyzed Alkylation of 1b

Table S1. Optimazation of the Rh-Catalyzed Alkylation of 1b witha,B-unsaturated y-lactone *

Ph O Q [RhCl(cod)], 2.5 mol% Ph O
N N+ E‘éo base 25 mol% Q
H | toluene 1.0 mL
KIH N~ ¥ 160 °C, 24 h
1b ]
3ba ©
NMR yields
entry base 1b 3ba
1 KOAc 69% 33%
2 KoHPO4 55% <46%
3 NaOAc 33% 74%
4 Na,CO3 24% 76%
5b Na,CO; 8%(7%)  84%(73%)
6 NaHCO; 24% 74%
7 Nas;PO, 26% 67%
8 NaOPiv 61% 33%
9° - 33% 59%

The number in parentheses is the isolated yields.
*Reaction conditions, unless otherwise specified: benzamide 1b (0.3 mmol), lactone (0.6 mmol), catalyst

(0.0075 mmol), base (0.075 mmol), solvent (1.0 mL), 160 °C, 24 h.®

catalyst (0.015 mmol), lactone (0.9

mmol) ¢ [Rh(OAc)(cod)], (0.0075 mmol) was used in place of [RhCl(cod)],.

VII. Effect of Directing Group

Figure S1. Ineffective directing groups
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VI11. Deuterium Labeling Experiments (butenolide)

Representative procedure.
CD; O [RhCl(cod)], 2.5 mol%

CD3 CD3
KoHPO4 25 mol%
toluene 1.0 mL
160 °C, t (h)

To an oven-dried 5 mL screw-capped vial, 2-methyI-N-(8-qumoI|nyl)benzam|de la-d; (40 mg, 0.15
mmol), furan-2(5H)-one (25 mg, 0.3 mmol), [RhCl(cod)], (1.8 mg, 0.00375 mmol), K;HPO, (6.5 mg,
0.0375 mmol) and toluene (1.0 mL) were added. The mixture was stirred for the appropriate time at

160 °C followed by cooling. The mixture was filtered through a celite pad and concentrated in vacuo. The
residue was purified by column chromatography on silica gel (eluent: hexane/EtOAc= 10/1) to afford the
desired alkylated product and starting amide.

1a-d; 2a

Experiments wtihout 2a were conducted in a similar way.

(A) Estimation of deuterium and hydrogen incorporation. (30 min)
[RhCl(cod)], 2.5 mol%

CD; O _ CD; O CD; O
KQHPO4 25 mol%
* 0
toluene 1.0 mL
160 °C, 30 min 0 97+0.96H p

175 H D 066H

0.15 mmol 0.3 mmol 78%
0. 46 H

21%
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(B) Estimation of deuterium and hydrogen incorporation. (solvent: toluene-ds)

0 [RhCl(cod)l, 2.5 mol% 0 0
Q \ K,HPO, 25 mol%
+ ?
” | O toluene-dg 1.0 mL Q +
N~ O 160°C,24h
O trace
0.3 mmol 0.9 mmol (@]

No D was incorporated
82%
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(C) Estimation of H/D Exchange in the Product 3aa. (with Catalyst)
[RhCl(cod)], 2.5 mol%

O KoHPO,4 25 mol% O
D,0 5 equiv.
NS - N
H | toluene 1.0 mL H
N~ 160 °C, 12 h
O O
O O
0.15 mmol No D was incorporated

85%
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(D) Estimation of H/D Exchange in the Product 3aa. (without Catalyst)

O KoHPO,4 25 mol% O
D50 5 equiv.
N N > N/Q
H toluene 1.0 mL H
N~ 160 °C, 12 h
o o
O O
0.15 mmol No D was incorporated

92%
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IX. Deuterium Labeling Experiments (dihidrofuran)

Representative procedure.(Method A)

CD; O [RhCl(cod)], 2.5 mol% CD; O CD; O
KOAc 25 mol% . D D
K;E”\ O toluene 0. 75 mL o Q 4+ Q
160 °C, t (h D D D/
D O D

1a-d; 5a

To an oven-dried 5 mL screw-capped vial, 2-methyl-N-(8-quinolinyl)benzamide 1a-d; (40 mg, 0.15
mmol), 2,3-dihydrofuran (21 mg, 0.3 mmol), [RhCl(cod)]. (1.8 mg, 0.00375 mmol), KOAc (3.7 mg,
0.0375 mmol) and toluene (0.75 mL) were added. The mixture was stirred for the appropriate time at

160 °C followed by cooling. The mixture was filtered through a celite pad and concentrated in vacuo. The
residue was purified by column chromatography on silica gel (eluent: hexane/EtOAc= 10/1) to afford the
desired alkylated product and starting amide.

Experiments wtihout 2a were conducted in a similar way.

Representative procedure.(Method B)

CD; O [Rh(OAc)(cod)]; 2.5 mol% CD; O CDs O
D = PivOH 1 equiv. D D
X + >
N o O—/ toluene 0.75 mL Q .
b D N~ 160 °C, t (h) D D D/H
D D O
1a-d; 5a

To an oven-dried 5 mL screw-capped vial, 2-methyl-N-(8-quinolinyl)benzamide 1a-d; (40 mg, 0.15
mmol), 2,3-dihydrofuran (21 mg, 0.3 mmol), [Rh(OAc)(cod)]. (2.0 mg, 0.00375 mmol), PivOH (15.3 mg,
0.15 mmol) and toluene (0.75 mL) were added. The mixture was stirred for the appropriate time at 160 °C
followed by cooling. The mixture was filtered through a celite pad and concentrated in vacuo. The residue
was purified by column chromatography on silica gel (eluent: hexane/EtOAc= 10/1) to afford the desired
alkylated product and starting amide.

Experiments wtihout 2a were conducted in a similar way.

(A) Estimation of deuterium and hydrogen incorporation. (15 min, Method A)

CD; O CD; Q CD; O
[RhCl(cod)], 2.5 mol% D
KOAc 25 mol% Q
toluene 0.75 mL
Q 160 °C, 15 min -~ D D/H
D/ - >
0.15 mmol 0.3 mmol T
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(B) Estimation of deuterium and hydrogen incorporation. (15 min, Method B, Scheme 3)

CD; O CD; O CD; O
D Q [Rh(OAc)(cod)], 2.5 mol%  p Q 5 Q
” + O HOPiv 1 equiv. R H . N~
D D E} toluene 0.75 mL [e) H
160 °C, 15 min D - D D/H
D >/ \~/— czow °
- (~2.0H
0.15 mmol 0.3 mmol T 0.60 H
<73%

<36%
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(C) Estimation of deuterium and hydrogen incorporation. (15 min, Scheme 3)

CD; O CD; O
D Q [Rh(OAc)(cod)], 2.5 mol% D Q
H + 0 KOAc 25 mol% R H
D D E} toluene 0.75 mL [e)
160 °C, 15 min D -
° >/ \~/+ m
- (~2.0H
0.15 mmol 0.3 mmol T

7%
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(D) Estimation of deuterium and hydrogen incorporation. (2,5-dihydrofuran, 15 min, Method A)

CD3; O CD; O CD; O

D Q [RhCl(cod)]; 2.5 mol% D Q D Q
” + 0o KOAc 25 mol% R H . N~
D D L} toluene 0.75 mL 0] H
160 °C, 15 min D -~ D D/H
D >/~ 2w °
- |~2.0H
0.15 mmol 0.3 mmol 050 H T 055 H

95%

2%
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(E) Estimation of deuterium and hydrogen incorporation. (2,5-dihydrofuran, 15 min, Method B)

CD; O CD3 O CD3 O
D Q [Rh(OAc)(cod)], 2.5 mol% / D Q
H . O HOPiv 1 equiv. + N
D D Q toluene 0.75 mL H
160 °C, 15 min -— D D/H
b D/ <~ (~20H D
0.15 mmol 0.3 mmol }
84%

<19%
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(F) Estimation of H/D Exchange in the Product 6aa. (with Catalyst)

0 CDh; O
Q [Rh(OAc)(cod)], 2.5 mol% D Q
H HCD3OD 1 equiv. - ﬁ
(©) toluene 0.75 mL o)
160 °C, 12 h D
D

0.15 mmol .
No D was incorporated
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(G) Estimation of H/D Exchange in the Product 6aa. (with Catalyst)

0 CD; O
Q D .Q
N HCD50D 1 equiv. ”
O toluene 0.75 mL o)
160 °C, 12 h D
D
0.15 mmol

No D was incorporated
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(H) Estimation of H/D Exchange in the Product 6aa. (with Catalyst)
CD; O

CD; O
D Q [Rh(OAc)(cod)]5 2.5 mol% D Q
” HOPiv 1 equiv. H
D (@) toluene 0.75 mL D (o)
160 °C, 12 h
DH/D DH/D
0.63H 0.65H

No H/D exchange was observed
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X. Cleavage of the 8-Aminoquinoline Directing Group

Figure S1. 8-Aminoquinoline directing group is easily removed by several methods, as shown below.

Kathiravan, S.; Ghosh, S.; Hogarth, G.; Nicholls, lan A. Chem. Commun. 2015, 51, 4834.

Q 0
PN a) MeOTf, CHsCN, 0 °C, 15 min Pt
Pent ) b)NaBH,, MeOH, 0°C, 30 min  Pent” "NH
N~ -
45%

Parella R.; Babu, S. A. J. Org. Chem. 2015, 80, 2339.

CF3SO3H i
— 2. O~ oH
toluene/HZO
12 h, 100 °C Ph
95%

Zhang, S.-Y.; Li, Q.; He, G.; Nack, W. A_; Chen, G. J. Am. Chem. Soc. 2015, 137, 531.

0 0
BF5-Et,0
N" 1) Meon 100°C OMe
=S ’ Et

72%

Grigorjeva L.; Daugulis, O. Org. Lett. 2014, 16, 4688.

o
@ﬁ Ny 2MNHg
NH
MeOH
14 h, RT o)
73%

Grigorjeva L.; Daugulis, O. Angew. Chem. Int. Ed. 2014, 53, 10209.

0]
X CAN
CH3CN/H20 Ph
Ph

4h,25°C
49%

Kanyiva K. S.; Kuninobu, Y.; Kanai, M. Org. Lett. 2014, 16, 1968.

a) Boc,O, DMAP, CH,Cl,, 30 h, 80 °C 0
b) NHy4l, NH,NH,, EtOH, 80 °C, MW, 24 h
SIM Si N~

|Me3
71% 60%
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He, G.; Zhang S-Y.; Nack, W. A,; Li, Q.; Chen, G. Angew. Chem. Int. Ed. 2013, 52, 11124.

OMe
0]
CAN 3 equw NH
PhthN: CH3CN/H o PhthN"

5h, RT
65%

Tran, L. D.; Roane, J.; Daugulis, O. Angew. Chem. Int. Ed. 2013, 52, 6043.

0O 0O
jeg ee- T = e o
Bu NN N EIOH, 3days, 130°C N
) )
91%
Rouquet, G.; Chatani, N. Chem. Sci. 2013, 4, 2201.
o] Ethylene glycol 10 equiv. 0 . 0
cat. p-TsOH a) ZrHCICp; 2 equiv., THF, 1.5 h, RT
” o HC(OMe); 4 equiv. ” [ b) I, 10 mol%, acetone, 2 h, 65 °C H
N~ > N >
DCM, 15 h, RT 0
0] j )

80%

a) NaH, THF, 1 h, RT
b) Mel 5 equiv., THF, 4 h, RT

T a) NaOH 10 equiv.,EtOH, 15 h, 120 °C 1
N_ T b) 1, 10 mol%, acetone, 2 h, 65 °C OH
N~ >
0 83%
90%

Tran, L. D.; Popov, I.; Daugulis, O. J. Am. Chem. Soc. 2012, 134, 18237.
a) KHMDS, THF, 0 °C

SCF b) Mel, 0 °C SCF
¢) NaOH, EtOH,130 °C
H | N > OH
Bu SCF, "~ t-Bu SCF,

85% over 3 steps

Ano Y.: Tobisu, M.; Chatani, N. J. Am. Chem. Soc. 2011, 133, 12984.

0
oM
/d MeOH, reflux /< T HNTYS
24 h N

TIPS TIPS N~
77% 83%
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Shabashov, D. Daugulis, O. J. Am. Chem. Soc. 2010, 132, 3965.

T 40% H,SO 1
aqg.
N I X °° g. A2 4 oH
H N 120 °C, 24 h
Br Br

95%

Feng, Y.; Wang, Y.; Landgraf, B.; Liu, S.; Chen, G. Org. Lett. 2010, 12, 3414.

0 0
N% Boc,0, DMAP _ NBocQ LHMDS, EtSH_ SEt
H N~ chyon, 40°C THF, 0°C

92% 75%

Pd/C, HSIEt,
RT

0O
H

81%

XI. The Ratio of Cis and Trans Isomers

@)
N/Q
O o [RhCI(cod)s]> 5 mol% H
N/Q . KOACc 25 mol% .
H \E[fo toluene 1.0 mL 0
H 160 °C, t
O
0.15 mmol 0.45 mmol 3ab
NMR yield
entry t (h) SM(amide) 3ab dr
1 6 46% 26% 1:1.6
2 3 70% 10% 1:1.5
3 1 90% 3% 1:1.6

The ratio of cis and trans isomers was constant regardless of the reaction times.
X11. Copies of *H and **C NMR Spectra
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XI1. Copies of *H and **C NMR Spectra
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