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(6bS*,14aS*)-2-methyl-14,14adihydrochromeno
[3',4':5,6]pyrano[3,4-c]quinolone-1,7(2H,6bH)-
Yellow solid, mp 191-193 °C, yield dione (11a):
92%. 'HNMR (300 MHz, CDCls): § 3.20-3.29 (1H,
m, Hp), 3.42 (3H, s, NCHa), 4.13 (1H, m, Ha), 4.55
(1H, d, J = 4.3 Hz, H,), 4.54-4.60 (1H, m, Hg?), 7.01-
7.04 (1H, m, Ar-H), 7.09 (1H, dd, J = 7.5, 0.9 Hz, Ar-
H), 7.16-7.39 (4H, m, Ar-H), 7.58 (1H, td, J = 8.5,
1.5 Hz, Ar-H), 7.79 (1H, dd, J = 8.0, 1.5 Hz, Ar-H);
BCNMR (75 MHz, CDCls): & 30.1 (NCH3), 30.9
(CH), 40.2 (CH), 63.8 (OCHy), 99.8 (C), 114.4 (C),
115.1 (CH), 116.7 (CH), 122.8 (CH), 122.9 (CH),
124.1 (CH), 125.3 (C), 128.2 (CH), 129.6 (CH),
132.4 (CH), 137.0 (C), 152.8 (C), 160.5 (C), 163.0
(CO0), 166.9 (CON). HRMS (ESI): calcd for
C2oH1sNO4 (M™) 333.0996, found 333.0992.
(6bS*,14R*,14a5*)-2,14-dimethyl-14,14a-
dihydrochromeno [3',4":5,6]pyrano[3,4-c]quinoline-
1,7(2H,6bH)-dione (11b): Yellow solid, mp 199-201
°C, yield 95%. *HNMR (250 MHz, CDCly): & 1.57
(3H, d, J =6.3 Hz, CHs), 2.87 (1H, dd, J =10.4, 4.9
Hz, Hp), 3.44 (3H, s, NCHs3), 4.31 (1H, qd, J = 10.6,
6.3 Hz, H.), 4.57 (1H, d, J = 4.8 Hz, H.), 7.00-7.13
(2H, m, Ar-H), 7.21-7.36 (4H, m, Ar-H), 7.58 (1H,
td, J = 8.5, 1.5 Hz, Ar-H), 7.80 (1H, dd, J=7.9, 1.4
Hz, Ar-H); ®CNMR (62.5 MHz, CDCl3): & 19.0
(CHs), 30.1 (NCHs), 31.7 (CH), 46.2 (CH), 70.6
(OCH), 99.6 (C), 115.2 (CH), 115.9 (C), 116.7 (CH),
122.8 (CH), 124.0 (CH), 124.1 (CH), 126.4 (C),
128.1 (CH), 129.0 (CH), 132.3 (CH), 138.1 (C),
153.0 (C), 160.4 (C), 163.0 (COO), 166.8 (CON).
HRMS (ESI): calcd for C21H17NO4 (M¥) 347.1152,
found 347.1151.
(6bS*,14aS*)-2-ethyl-14,14a-dihydrochromeno
[3',4":5,6]pyrano[3,4-c]quinoline-1,7(2H,6bH)-
dione (11c): Yellow solid, mp 198-200 °C, yield
90%. *HNMR (300 MHz, CDCls): § 1.28 (3H,t, J =
7.1 Hz, CHa), 3.22 (1H, ddd, J = 11.6, 4.9, 4.3 Hz,
Hp), 3.97-4.15 (3H, m, NCH>, Ha), 4.53-4.59 (2H, m,
He, Hr?), 7.02-7.19 (3H, m, Ar-H), 7.26-7.32 (2H, m,
Ar-H), 7.38 (1H, d, J = 8.5 Hz, Ar-H), 7.58 (1H, td,
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(6R*,6aS*,12bS*)  -3,6,8- trimethyl -6,6a-
dihydropyrano  [3',4":5,6]pyrano[3,4-c]quinoline-
1,7(8H,12bH)-dione (11f): Yellow solid, mp 150—
152 °C, yield 95%. 'HNMR (300 MHz, CDCly): &
1.42 (3H, d, J = 6.3 Hz, CH3), 2.26 (3H, s, CH3), 2.74
(1H, dd, J = 10.3, 5.0 Hz, Hy), 3.40 (3H, s, NCHs3),
4.12 (1H, qd, J = 10.8, 6.3 Hz, H.), 4.38 (1H, d, J =
4.9Hz, Hc),5.81 (1H, s, Ar-H), 6.97-7.11 (3H, m, Ar-
H), 7.23-7.29 (1H, m, Ar-H); *CNMR (75 MHz,
CDCls): 8 18.9 (CHs), 19.9 (CHs), 30.1 (NCH3), 31.1
(CH), 46.2 (CH), 70.1 (OCH), 96.9 (C), 100.1 (CH),
115.2 (CH), 124.0 (CH), 126.4 (C), 128.0 (CH),
129.0 (CH), 138.1 (C), 161.9 (C), 164.9 (C), 165.2
(CO0), 167.0 (CON). HRMS (ESI): calcd for
CisH17NO4 (M*) 311.1152, found 311.1153.

(6aS*,12bS*) -8- ethyl -3- methyl -6,6a-
dihydropyrano  [3',4":5,6]pyrano[3,4-c]quinoline-
1,7(8H,12bH)-dione (11g): Yellow solid, mp 147—
179 °C, yield 85%. 'HNMR (300 MHz, CDCly): &
1.28 (3H, t, J = 7.1 Hz, CHs), 2.17 (3H, s, CH3), 3.22
(1H, m, Hp), 3.97-4.15 (3H, m, NCH>, Ha), 4.53-4.59
(2H, m, He, HR?), 5.18 (1H, s, Ar-H), 7.02-7.29 (4H,
m, Ar-H); *CNMR (75 MHz, CDCls): § 12.7 (CHa),
19.8 (CHs), 30.3 (CH), 37.5 (NCHy), 40.2 (CH), 63.3
(OCHy), 97.2 (C), 100.2 (CH), 115.0 (CH), 123.9
(CH), 126.8 (C), 128.1 (CH), 129.3 (CH), 136.9 (C),
161.9 (C), 165.0 (C), 165.2 (COO), 166.4 (CON).
HRMS (ESI): calcd for CigH17NO4 (M+) 311.1152,
found 311.1150.

(6R*,6aS*,12bS*) -8- ethyl -3,6- dimethyl-6,6a-
dihydropyrano [3',4':5,6]pyrano[3,4-c]quinolone-
1,7(8H,12bH)-dione (11h): Yellow solid, mp 159-
161 °C, yield 90%. *HNMR (300 MHz, CDCly): §
1.26 (3H, t, J=7.1 Hz, CHs), 1.42 (3H, d, J = 6.3 Hz,
CHs), 2.26 (3H, s, CHa3), 2.71 (1H, dd, J = 10.4, 4.9
Hz, Hp), 3.91-4.16 (3H, m, NCH,, H.), 4.37 (1H, d, J
= 4.7 Hz, H¢), 5.81 (1H, s, Ar-H), 7.00-7.10 (3H, m,
Ar-H), 7.22-7.27 (1H, m, Ar-H); 3CNMR (75 MHz,
CDCls): 6 12.8 (CHs3), 18.8 (CHs), 19.9 (CH3), 31.2
(CH), 37.7 (NCHy), 46.2 (CH), 70.1 (OCH), 97.1 (C),
100.1 (CH), 115.0 (CH), 123.9 (CH), 126.8 (C),
128.0 (CH), 129.3 (CH), 136.9 (C), 161.9 (C), 165.0 (C),
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J=8.8, 1.6 Hz, Ar-H), 7.79 (1H, dd, J = 7.9, 1.4 Hz,
Ar-H); ®CNMR (75 MHz, CDCls): § 12.7 (CHs),
30.9 (CH), 37.5 (NCH), 40.2 (CH), 63.8 (OCH>),
99.9 (C), 115.1 (C), 115.2 (CH), 116.7 (CH), 122.9
(CH), 124.0 (CH), 124.1 (CH), 125.7 (C), 128.2
(CH), 129.8 (CH), 132.4 (CH), 136.9 (C), 152.8 (C),
160.5 (C), 163.1 (COO0), 166.2 (CON). HRMS (ESI):
caled for CxHi7/NOs (M) 347.1152, found
347.1152.

(6bS*,14R*,14aS*) -2- ethyl -14- methyl-14,14a-
dihydrochromeno [3',4":5,6]pyrano[3,4-c]quinoline-
1,7(2H,6bH)-dione (11d): Yellow solid, mp 206-208
°C, yield 88%. 'HNMR (300 MHz, CDCls): § 1.28
(3H, t, J = 7.1 Hz, CH3), 1.56 (3H, d, J = 6.3 Hz,
CHs), 2.83 (1H, dd, J = 10.5, 4.8 Hz, Hb), 3.94-4.17
(2H, m, NCHy), 4.30 (1H, qd, J = 10.3, 6.3 Hz, Hy),
455 (1H, d, J = 4.5 Hz, H.), 6.99-7.39 (6H, m, Ar-
H), 7.58 (1H, td, J = 8.5, 1.3 Hz, Ar-H), 7.80 (1H, dd,
J=17.8, 1.3 Hz, Ar-H); *CNMR (75 MHz, CDCly): &
12.8 (CHs), 18.9 (CHs), 31.8 (CH), 37.7 (NCHy>),
46.2 (CH), 70.6 (OCH), 99.8 (C), 115.1 (C), 115.2
(CH), 116.8 (CH), 122.8 (CH), 123.9 (CH), 124.1
(CH), 126.8 (C), 128.2 (CH), 129.3 (CH), 132.3
(CH), 137.0 (C), 153.0 (C), 160.5 (C), 163.2 (COO0),
166.3 (CON). HRMS (ESI): calcd for CxH19NO4
(M+H) 362.1387, found 362.1387.

(6aS*,12bS*)-3,8-dimethyl-6,6a-dihydropyrano
[3',4":5,6]pyrano[3,4-c]quinoline-1,7(8H,12bH)-
dione (11e): Yellow solid, mp 144-146 °C, yield
93%. 'HNMR (300 MHz, CDCls): & 2.26 (3H, s,
CHs), 3.12 (1H, ddd, J = 11.4, 5.1, 4.2 Hz, Hy), 3.33
(3H, s, NCHs3), 3.95 (1H, m, H,), 4.29-4.33 (2H, m,
He, Hr?), 5.82 (1H, s, Ar-H), 6.98 (1H, dd, J = 8.1,
0.6 Hz, Ar-H), 7.07 (1H, dt, J = 7.5, 0.9 Hz, Ar-H),
7.15-7.18 (1H, m, Ar-H), 7.26-7.30 (1H, m, Ar-H);
BCNMR (75 MHz, CDCl3): & 30.0 (CHs), 30.3
(NCHs), 38.0 (CH), 40.2 (CH), 60.5 (OCHy), 97.1
(C), 100.1 (CH), 115.0 (CH), 124.1 (CH), 125.3 (C),
128.1 (CH), 129.3 (CH), 135.8 (C), 161.9 (C),
163.8 (C), 164.8 (COO0), 169.2 (CON). HRMS (ESI):
calcd for Ci7HisNO, (M¥) 297.0996, found
297.0993.
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165.2 (COO0), 166.4 (CON). HRMS (ESI): calcd for
Ci19H1sNO4 (M+H) 326.1387, found 326.1385.
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