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Characterization data for representative compounds

2’-Benzoyl-1’-phenyl-2’,5’,6’,10b’-tetrahydro-1’H,2H-
spiro[acenaphthylene-1,3’-pyrrolo[2,1-alisoquinolin]-2-one
(4a)

Yellow solid (0.366 g, 82%); m.p. 183-185 °C; IR
(KBr) v, /em' 1713, 1681; '"HNMR (400 MHz, CDCl,) 6
7.93-6.72 (m, 20H, Ar-H), 5.37 (d, 1H, J9.6 Hz, H ), 4.62
(d, 1H,J9.2Hz, H,),4.48 (t, 1H, /9.6 Hz, H,), 2.98-2.89
(m, 2H), 2.66-2.49 (m, 2H); *C NMR (100 MHz, CDCl,)
0 209.3, 197.3, 142.5, 140.3, 138.2, 137.2, 136.9, 134.7,
132.0, 131.9, 131.7, 129.8, 129.1, 129.1, 128.8, 128.7,
127.8, 127.4, 127.2, 126.9, 126.3, 125.5, 125.1, 124.7,
123.5, 120.7, 74.7 (C-Spiro), 64.3, 63.8, 50.9, 42.5, 30.4;
anal. calcd. for C,H,,NO,: C, 85.52; H, 5.38; N, 2.77;
found: C, 85.1; H, 5.05; N, 2.35; MS (m/z): 505.

2’-Benzoyl-1’-(4-fluorophenyl)-2’,5’,6’,10b’-tetrahydro-
1’H,2H-spiro[acenaphthylene-1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (4b)

Orange solid (0.408 g, 78%); m.p. 230-232 °C; FT-IR
(KBr) v, /em™ 1708, 1681; '"H NMR (400 MHz, CDCl,)
0 8.132-6.61 (m, 19H, Ar-H), 5.43 (d, 1H, J 9.6 Hz, H),
4.62 (d, 1H, J 9.6 Hz, H)), 4.55 (t, 1H, J 10.8 Hz, H,),
2.96-2.89 (m, 2H), 2.67-2.62 (m, 1H), 2.56-2.48 (m, 1H);
BCNMR (100 MHz, CDCl,) 6 209.3, 196.7, 150.4, 147.1,
142.6, 137.4, 136.6, 136.5, 134.8, 132.3, 132.2, 131.4,
130.0, 129.8, 129.1, 128.7, 127.9, 127.5, 127.1, 126.7,
125.6, 125.0, 124.7, 124.4, 123.4, 121.1, 74.7 (C-Spiro),
64.4, 63.6, 50.8, 42.5, 30.4; anal. caled. for C,H,,FNO,:
C, 82.58; H, 5.01; N, 2.68; found: C, 82.15; H, 4.85; N,
2.35; MS (m/z): 523.
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2’-Benzoyl-1’-(4-chlorophenyl)-2’,5’,6’,10b’-tetrahydro-
1’H,2H-spiro[acenaphthylene-1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (4c)

Yellow solid (0.463 g, 86%); m.p. 199-201°C; FT-IR
(KBr) v, /em™! 1708, 1682;'H NMR (400 MHz, CDCl,)
0 8.06-6.76 (m, 19H, Ar-H), 5.98 (d, 1H, J 8.8 Hz, H),
5.33(dd, 1H,J7.2,8.4 Hz,H,),4.42(d, 1H,J 7.2 Hz, H,),
3.20-3.12 (m, 1H), 2.81-2.72 (m, 2H), 2.64-2.60 (m, 1H);
3C NMR (100 MHz, CDCl,) 6 207.2,202.3, 142.7, 138.8,
138.4, 136.0, 135.0, 134.9, 133.0, 132.9, 132.3, 131.5,
130.3, 130.2, 129.2, 129.0, 128.6, 128.4, 128.3, 128.2,
127.4,127.1, 125.9, 125.2, 121.1, 120.4, 80.0 (C-Spiro),
64.5,59.9, 52.9, 43.1, 30.3; anal. calcd. for C,(H,,CINO,:
C, 80.06; H, 4.85; N, 2.59; found: C, 80.56; H, 5.24; N,
2.14; MS (m/z): 540.

2’-Benzoyl-1’-(4-bromophenyl)-2’,5’,6’,10b’-tetrahydro-
1’H,2H-spiro[acenaphthylene-1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (4d)

Yellow solid (0.443 g, 76%); m.p. 194-196 °C; FT-IR
(KBr) v, /cm' 1705, 1684. "H NMR (400 MHz, DMSO-d,)
0 8.06-6.74 (m, 19H, Ar-H), 5.96 (d, 1H, J 8.4 Hz, H),
5.32(dd, 1H,J7.2,7.2 Hz,H,),4.38 (d, 1H,J 7.2 Hz, H,),
3.19-3.11 (m, 1H), 2.78-2.71 (m, 2H), 2.64-2.60 (m, 1H);
BCNMR (100 MHz, CDCl,) 6 207.2,202.3, 142.7, 138.8,
138.4, 136.0, 135.6, 135.4, 135.0, 132.9, 132.3, 131.5,
131.3, 130.5, 130.2, 129.2, 129.0, 128.6, 128.3, 128.2,
127.8, 125.9, 125.2, 121.2, 121.1, 120.5, 79.9 (C-Spiro),
64.5, 59.9, 52.8, 43.0, 30.3. anal. calcd. for C;;H,;BrNO,:
C, 73.98; H, 4.48; N, 2.40; found: C, 73.62; H, 4.73; N,
2.05; MS (m/z): 583.
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2’-Benzoyl-1’-(4-methylphenyl)-2’,5’,6’,10b’-tetrahydro-
1'H,2H-spiro[acenaphthylene -1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (4e)

Yellow solid (0.410 g, 79%); m.p. 191-193 °C; FT-
IR (KBr) v, /cm* 1700, 1682; 'H NMR (400 MHz,
DMSO-d,) ¢ 8.12-6.65 (m, 19H, Ar-H), 5.16 (d, 1H,
J8.0 Hz,H, ), 4.51 (d, 1H,J8.0H,),4.21 (t, IH, J 10 Hz,
H,), 2.75-2.69 (m, 2H), 2.61-2.58 (m, 1H), 2.35-2.33 (m,
1H),2.31 (s, 3H, Me); *CNMR (100 MHz, CDCl,) 6 208.8,
197.3, 142.4, 139.3, 138.2, 136.7, 136.6, 136.6, 135.9,
133.1, 132.9, 131.2, 130.3, 129.9, 129.4, 129.1, 128.8,
128.3, 127.24, 126.9, 125.8, 125.6, 124.8, 123.4, 121.6,
74.4 (C-Spiro), 64.3, 63.2, 50.9, 42.7, 30.2, 21.2; anal.
caled. for C;;H,)NO,: C, 85.52; H, 5.63; N, 2.70; found:
C, 85.24; H, 5.23; N, 2.35; MS (m/z): 519.

2’-Benzoyl-1’-(4-methoxyphenyl)-2’,5’,6’,10b’-tetrahydro-
1’H,2H-spiro[acenaphthylene-1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (4f)

Yellow solid (0.439 g, 82%); m.p. 192-194 °C; FT-IR
(KBr) v, /em! 1708, 1686; 'H NMR (400 MHz, CDCl,)
0 8.03-6.52 (m, 19H, Ar-H), 5.97 (d, 1H, J 8.4 Hz, H),
5.32(dd, 1H,J7.2,8.4 Hz,H,),4.38 (d, 1H,J 6.8 Hz,H,),
3.63 (s, 3H, OMe), 3.21-3.13 (m, 1H), 2.82-2.71 (m, 2H),
2.64-2.60 (m, 1H); 3C NMR (100 MHz, CDCl,) 6 207.7,
202.6, 158.5, 142.7, 139.0, 136.4, 135.0, 132.7, 132.5,
131.2, 130.2, 129.9, 129.2, 129.0, 128.5, 128.4, 128.2,
128.1, 125.9, 125.8, 125.2, 125.0, 121.0, 120.2, 113.5,
80.1(C-Spiro), 64.4,60.2,55.0,53.2,43.1, 30.3; anal. calcd.
for C;,H,()NO,: C, 82.97; H, 5.46; N, 2.61; found: C, 82.63;
H, 4.67; N, 2.85; MS (m/z): 536.

2’-Benzoyl-1’-(4-nitrophenyl)-2’,5’,6’,10b’-tetrahydro-
1’H,2H-spiro[acenaphthylene-1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (4g)

Yellow solid (0.440 g, 80%); m.p. 201-202 °C; FT-IR
(KBr) v, /em™! 1707, 1681, 1510 and 1374; 'H NMR
(400 MHz, CDCl,) 6 7.93-6.73 (m, 19H, Ar-H), 5.32 (d,
1H,J 10 Hz, H)), 4.55 (d, 1H, J9.6 Hz, H ), 4.46 (t, 1H,
J9.6 Hz, H,), 2.97-2.88 (m, 2H), 2.66-2.61 (m, 1H), 2.52-
2.48 (m, 1H); *C NMR (100 MHz, CDCl,) § 209.2, 197.2,
163.2, 160.7, 142.5, 136.8, 134.7, 132.1, 132.0, 131.6,
130.6, 130.5, 129.8, 128.9, 128.7, 127.8, 127.4, 127.1,
126.4, 125.5, 124.9, 124.8, 123.5, 120.8, 116.1, 115.8,
74.7 (C-Spiro), 64.4, 63.8,50.2,42.5, 30.4; anal. calcd. for
C,H,N,0,: C, 78.53; H, 4.76; N, 5.09; found: C, 78.77;
H, 4.35; N, 4.86; MS (m/z): 550.
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2'-(4-Methoxybenzoyl)-1'-phenyl-2',5',6',10b'-tetrahydro-
1'H,2H-spiro[acenaphthylene-1,3'-pyrrolo[2,1-alisoquinolin]-
2-one (4h)

Yellow solid (0.439 g, 82%); m.p. 197-199 °C; FT-IR
(KBr) v, /em' 1713, 1670; '"HNMR (400 MHz, CDCl,) 6
7.95-6.22 (m, 19H, Ar-H), 5.36 (d, 1H, J 10 Hz, H,), 4.57
(d, 1H,J9.2 Hz, H,), 448 (t, 1H, J 9.6 Hz, H,), 3.56 (s,
3H, OMe), 2.98-2.88 (m, 2H), 2.65-2.52 (m, 1H), 2.50-
2.47 (m, 1H); *C NMR (100 MHz, CDCl,) 0 209.7, 195.6,
162.5, 142.6, 142.5, 138.3, 137.3, 134.8, 131.9, 131.7,
130.2, 129.8, 129.5, 129.1, 129.0, 128.8, 128.7, 128.7,
126.9,126.3,125.5,125.1, 124.7, 123.6, 120.7, 112.6, 75.0
(C-Spiro), 64.3,63.4,55.2,51.1,42.6, 30.9; anal. calcd. for
C,,H,,)NO,: C, 82.97; H, 5.46; N, 2.61; found: C, 8§2.66; H,
5.01; N, 2.43; MS (m/z): 535.

2'-(4-Chlorobenzoyl)-1'-phenyl-2',5',6',10b'-tetrahydro-
1'H,2H-spiro[acenaphthylene-1,3'-pyrrolo[2,1-alisoquinolin]-
2-one (4i)

Cream solid (0.447 g, 83%); m.p. 214-216 °C; FT-IR
(KBr)v, /cm! 1713, 1670; 'HNMR (400 MHz, CDCl,)
7.92-6.70 (m, 19H, Ar-H), 5.37 (d, 1H,J9.6 Hz, H ), 4.55
(d,1H,J9.6 Hz,H,),4.45 (t, 1H, J9.8 Hz, H,), 2.97-2.90
(m, 2H), 2.69-2.62 (m, 1H), 2.53-2.50 (m, 1H); *C NMR
(100 MHz, CDCl,) 6 209.4, 196.2 (C=0, chalcone), 142.5,
142.1, 138.3, 138.1, 137.0, 135.3, 134.7, 132.1, 131.5,
129.9, 129.1, 129.1, 128.8, 128.7, 128.5, 128.0, 127.6,
127.0, 126.3, 125.5, 125.1, 124.9, 123.5, 120.9, 74.8
(C-Spiro), 64.3, 64.0, 51.0, 42.5, 30.4; anal. calcd. for
C,H,.CINO,: C, 80.06; H, 4.85; N, 2.59; found: C, 79.65;
H, 4.56; N, 2.74; MS (m/z): 540.

2’-(3-Chlorobenzoyl)-1’-phenyl-2’,5’,6’,10b’-tetrahydro-
1’H,2H-spiro[acenaphthylene-1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (4j)

Orange solid (0.420 g, 78%); m.p. 212-214 °C; FT-IR
(KBr) v, /cm™ 1704, 1687; '"H NMR (400 MHz, CDCl,)
0 7.97-6.63 (m, 19H, Ar-H), 5.39 (d, 1H, J 10 Hz, H),
4.52 (d, 1H, J 9.2 Hz, H)), 445 (t, 1H, J 9.6 Hz, H,),
2.99-2.91 (m, 2H), 2.68-2.58 (m, 1H), 2.55-2.50 (m, 1H);
BCNMR (100 MHz, CDCl,) 6 209.4, 196.2, 142.4, 142.1,
138.4, 138.1, 137.0, 134.7, 133.8, 132.0, 131.8, 131.6,
129.8, 129.1, 129.1, 128.9, 128.7, 128.6, 128.0, 127.3,
127.1, 126.4, 125.5, 125.2, 125.1, 125.0, 123.4, 121.1,
74.7 (C-Spiro), 64.4, 63.6, 50.8, 42.5, 30.5; anal. calcd. for
C,H,,CINO,: C, 80.06; H, 4.85; N, 2.59; found: C, 79.76;
H, 4.50; N, 2.33; MS (m/z): 540
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2’-(4-Methoxybenzoyl)-1’-(4-methoxyphenyl)-2’,5’,6’,10b’-
tetrahydro-1’H,2H-spiro[acenaphthylene-1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (4k)

Orange solid (0.486 g, 86%); m.p. 163-165 °C; FT-IR
(KBr) v, /em' 1713, 1676; '"H NMR (400 MHz, CDCl,) 6
7.95-6.23(m, 18H, Ar-H), 5.30 (d, 1H, J 10 Hz, H,), 4.53
(d, 1H,J9.6 Hz,H,), 4,432 (t, IH, J 9.6 Hz, H,), 3.84 (s,
3H, OMe), 3.56 (s, 3H, OMe), 2.97-2.88 (m, 2H), 2.65-2.60
(m, 1H), 2.53-2.47 (m, 1H); *C NMR (100 MHz, CDCl,)
0 209.8, 195.8, 162.5, 158.5, 142.6, 138.4, 137.3, 134.8,
134.4, 131.9, 131.7, 130.3, 130.0, 129.8, 129.5, 128.8,
128.7, 127.7, 126.2, 125.5, 125.1, 124.7, 123.6, 120.7,
114.5, 112.6, 74.9 (C-Spiro), 64.2, 63.3, 55.3, 55.2, 50.4,
42.6, 30.5; anal. calcd. for C;;H, NO,: C, 80.69; H, 5.52;
N, 2.48; found: C, 80.84; H, 5.74; N, 2.83; MS (m/z): 565.

2’-(3-Chlorobenzoyl)-1’-(4-chlorophenyl)-2’,5°,6°,10b’-
tetrahydro-1’H,2H-spiro[acenaphthylene-1,3-pyrrolo[2,1-a]
isoquinolin]-2-one (4l)

Yellow solid (0.435 g, 76%); m.p. 205-207 °C; FT-IR
(KBr)v, /cm™ 1708, 1686; 'H NMR (400 MHz, DMSO-d,)
0 8.12-6.58 (m, 18H, Ar-H), 5.18 (d, 1H, J 10 Hz, H ), 4.54
(d,1H,J9.2 Hz,H,),4.92 (t, 1H,J9.6 Hz, H,), 2.78-2.71
(m, 2H), 2.61-2.58 (m, 1H), 2.39-2.35 (m, 1H); *C NMR
(100 MHz, CDCl,) 6 209.3, 196.0, 142.5, 140.7, 138.2,
137.8, 136.8, 134.7, 133.9, 132.9, 132.1, 131.9, 131.5,
130.4, 129.8, 129.3, 129.0, 128.7, 128.6, 128.1, 127.2,
126.5, 125.6, 125.1, 125.1, 124.9, 123.4, 121.1, 74.6
(C-Spiro), 64.3, 64.2, 50.2, 42.5, 30.4; anal. calcd. for
C,H,;,CLLNO,: C,75.26; H, 4.39; N, 2.44; found: C, 75.65;
H, 4.69; N, 2.80; MS (m/z): 573.

1’-Nitro-2’-phenyl-2’,5’,6’,10b’-tetrahydro-1'H,2H-
spiro[acenaphthylene-1,3’-pyrrolo[2,1-alisoquinolin]-2-one
(7a)

Yellow solid (0.370 g, 83%); m.p. 196-198 °C; FT-IR
(KBr) v, /em'! 1708, 1553, 1366; '"H NMR (400 MHz,
CDCl,) 0 8.13-7.13 (m, 15H, Ar-H), 6.27 (dd, 1H, J 4.8,
7 Hz,H,),5.99(d, 1H,J7 Hz,H ),4.78 (d, 1H, J 4.8 Hz,
H,), 3.15-3.06 (m, 1H), 2.80-2.67 (m, 2H), 2.64-2.60 (m,
1H); *C NMR (100 MHz, CDCl,) 6 206.3, 142.8, 137.7,
135.3, 134.1, 132.7, 132.0, 131.7, 130.3, 129.3, 129.2,
128.5, 128.4, 128.3, 127.8, 127.1, 126.1, 125.6, 124.7,
121.1, 120.7, 92.6 (CH-NO,), 79.0 (C-Spiro), 64.3, 60.4,
42.5, 30.0; anal. calcd. for C,,H,,N,O;: C, 78.01; H, 4.97,
N, 6.27; found: C, 77.74; H, 4.69; N, 6.67; MS (m/z): 447.

2’-(4-Fluorophenyl)-1’-nitro-2’,5’,6’,10b’-tetrahydro-1’H,2H-
spiro[acenaphthylene-1,3’-pyrrolo[2,1-alisoquinolin]-2-one
(7b)

Brown solid (0.376 g, 81%); m.p. 183-185 °C, FT-IR
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(KBr) v, /em'! 1704, 1551, 1305; '"H NMR (400 MHz,
CDCl,) 6 8.10-6.73 (m, 14H, Ar-H), 6.20 (dd, 1H, J 4.8,
7.2 Hz, H,), 5.96 (d, 1H, J 7.2 Hz, H ), 4.73 (d, 1H,
J4.8 Hz, H,), 3.14-3.06 (m, 1H), 2.79-2.67 (m, 2H), 2.64-
2.60 (m, 1H); *C NMR (100 MHz, CDCl,) 6 206.5, 162.2,
160.9, 142.8, 137.4, 135.2, 132.6, 131.8, 130.3, 130.2,
129.3, 129.2, 128.4, 127.1, 126.1, 125.7, 124.6, 121.1,
120.8, 115.3,92.8 (CH-NO,), 79.0 (C-Spiro), 64.2, 59.74,
42.5,30.0; anal. calcd. for C,,H,,FN,O,: C, 74.99; H, 4.56;
N, 6.03; found: C, 74.54; H, 4.14; N, 6.43; MS (m/z): 464.

2’-(4-Cholorophenyl)-1’-nitro-2’,5’,6’,10b’-tetrahydro-
1’H,2H-spiro[acenaphthylene-1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (7¢)

Cream solid (0.365 g, 76%); m.p. 190-192 °C; FT-IR
(KBr) v, /em! 1711, 1547, 1362; '"H NMR (400 MHz,
CDCl,) 6 8.11-6.88 (m, 14H, Ar-H), 6.2 (dd, 1H, J 4.8,
7.2 Hz, H,), 595 (d, 1H, J 7.2 Hz, H), 4.73 (d, 1H,
J4.8 Hz,H,), 3.10-3.05 (m, 1H), 2.78-2.65 (m, 2H), 2.64-
2.60 (m, 1H); *C NMR (100 MHz, CDCl,) 0 206.2, 142.8,
137.2, 135.2, 133.8, 132.6, 132.5, 131.9, 131.8, 130.3,
129.9, 129.3, 129.2, 128.7, 128.4, 127.2, 126.1, 125.8,
124.6,121.1, 120.9, 92.5, 78.9 (C-Spiro), 64.2, 59.7,42.5,
30.0; anal. calcd. for C,,H,,CIN,O,: C, 72.42; H, 4.40; N,
5.82; found: C, 72.76; H, 4.03; N, 5.53; MS (m/z): 480.

2'-(4-Boromophenyl)-1'-nitro-2',5',6',10b'-tetrahydro-1'H,2H-
spiro[acenaphthylene-O3'-pyrrolo[2,1-alisoquinolin]-2-one
(7d)

Cream solid (0.409 g, 78%); m.p. 186-188 °C; FT-IR
(KBr) v, /em! 1711, 1557, 1362; '"H NMR (400 MHz,
CDCl,) 0 8.12-6.82 (m, 14H, Ar-H), 6.19 (dd, 1H, J 4.8,
7.2 Hz, H,), 594 (d, 1H, J 7.2 Hz, H), 4.72 (d, 1H,
J4.8 Hz,H,), 3.12-3.05 (m, 1H), 2.76-2.64 (m, 2H), 2.63-
2.59 (m, 1H); *C NMR (100 MHz, CDCl,) 6 206.2, 142.8,
137.2, 135.2, 133.1, 132.5, 131.9, 131.8, 131.6, 130.3,
129.3, 129.2, 128.4, 127.2, 126.1, 125.8, 125.7, 124.6,
122.0, 121.1, 121.0, 92.5 (CH-NO,), 78.8 (C-Spiro), 64.2,
59.7, 42.5, 30.0; anal. calcd. for C,,H,,BrN,O;: C, 66.30;
H, 4.03; N, 5.33; found: C, 66.53; H, 3.81; N, 5.64; MS
(m/z): 524.

2>-(4-Methylophenyl)-1>-nitro-2>,5>,6>,10b>-tetrahydro-
1>H,2H-spiro[acenaphthylene-1,3>-pyrrolo[2,1-a]
isoquinolin]-2-one (7e)

Yellow solid (0.359 g, 78%); m.p. 195-197 °C; FT-IR
(KBr) v, /em'! 1712, 1549, 1360; 'H NMR (400 MHz,
CDCl,) 6 8.09-6.82 (m, 14H, Ar-H), 6.25 (dd, 1H, J 5.2,
7.2 Hz, H,), 596 (d, 1H, J 7.2 Hz, H), 4.75 (d, 1H,
J4.8 Hz, H), 3.13-3.05 (m, 1H), 2.78-2.59 (m, 3H), 2.16
(s, 3H, Me); *C NMR (100 MHz, CDCL,) 6 206.4 (C=0),
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142.8, 137.8, 137.5, 135.3, 132.8, 132.0, 131.6, 131.0,
130.3, 129.3, 129.1, 128.4, 128.2, 127.1, 126.1, 125.5,
124.7,121.1, 120.7, 92.8 (CH-NO,), 78.9 (C-Spiro), 64.3,
60.1,42.5,30.0,20.9; anal. calcd. for C,H,,N,0O;: C, 78.24;
H, 5.25; N, 6.06; found: C, 77.91; H, 5.62; N, 5.73; MS
(m/z): 460.

2'-(4-Methoxyphenyl)-1'-nitro-2',5',6',10b'-tetrahydro-
1'H,2H-spiro[acenaphthylene-1,3'-pyrrolo[2,1-alisoquinolin]-
2-one (7f)

Yellow solid (0.385 g, 81%); m.p. 194-196 °C, FT-IR
(KBr) v, /em?! 1705, 1569, 1367; '"H NMR (400 MHz,
CDCl,) 6 8.08-6.57 (m, 14H, Ar-H), 6.22 (dd, 1H, J 5.2,
7.2 Hz, H,), 5.97(d, 1H, J 7.2 Hz, H), 4.72 (d, 1H,
J4.8 Hz, H,), 3.65 (s, 3H, OMe), 3.12-3.06 (m, 1H), 2.79-
2.67 (m, 2H), 2.66-2.63 (m, 1H); *C NMR (100 MHz,
CDCl,) 6 206.6 (C=0), 159.0, 142.8, 137.8, 135.3, 132.8,
132.0, 131.7, 130.3, 129.7, 129.3, 129.1, 128.3, 127.1,
126.1, 126.0, 125.5, 124.6, 121.1, 120.7, 113.8, 93.0 (CH-
NO,), 79.0 (C-Spiro), 64.2, 59.9, 55.1, 42.5, 30.0; anal.
caled. for C, H,,N,O,: C, 75.61; H, 5.08; N, 5.88; found:
C,75.11; H, 4.73; N, 5.42; MS (m/z): 476.

2’-(3-Methoxyphenyl)-1’-nitro-2’,5°,6’,10b’-tetrahydro-
1’H,2H-spiro[acenaphthylene-1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (79g)

Brown solid (0.371 g, 78%); m.p. 180-182 °C; FT-IR
(KBr) v, /em! 1711, 1558, 1366; '"H NMR (400 MHz,
CDCl,) 6 8.11-6.39 (m, 14H, Ar-H), 6.25 (dd, 1H, J 4.8,
7.2 Hz, H,), 595 (d, 1H, J 6.8 Hz, H), 4.73 (d, 1H,
J4.8 Hz,H,),3.51 (s, 3H, OMe), 3.14-3.05 (m, 1H), 2.75-
2.68 (m, 2H), 2.63-2.59 (m, 1H); '3*C NMR (100 MHz,
CDCl,) 6 206.2 (C=0), 159.2, 142.8, 137.8, 135.5, 135.2,
132.7, 132.0, 131.6, 130.3, 129.5, 129.3, 129.2, 128.3,
127.1, 126.1, 125.6, 124.7, 121.1, 120.7, 120.7, 114.1,
113.4, 92.4 (CH-NO,), 78.9 (C-Spiro), 64.2, 60.3, 55.0,
42.4,30.0; anal. calcd. for C;;H,,N,O,: C, 75.61; H, 5.08;
N, 5.88; found: C, 75.92; H, 5.43; N, 5.51; MS (m/z): 476.

2'-(4-(Dimethylamino)phenyl)-1'-nitro-2',5',6',10b'-
tetrahydro-1'H,2H-spiro[acenaphthylene-1,3'-pyrrolo[2,1-a]
isoquinolin]-2-one (7h)

Yellow solid (0.396 g, 81%); m.p. 114-116°C; FT-IR
(KBr) v, /em™! 1708, 1547, 1360; 'H NMR (400 MHz,
CDCl,) 6 8.07-6.38 (m, 14H, Ar-H), 6.19 (dd, 1H, J 4.8,
6.8 Hz, H,), 595 (d, 1H, J 7.2 Hz, H)), 4.67 (d, 1H,
J 4.8 Hz, H), 3.13-3.05 (m, 1H), 2.8 (s, 6H, NMe,),
2.78-2.72 (m, 1H), 2.69-2.66 (m, 1H), 2.62-2.58 (m, 1H);
BCNMR (100 MHz, CDCl,) 6 206.8 (C=0), 149.7, 142.8,
138.1, 135.3, 133.0, 132.2, 131.5, 130.2, 129.4, 129.3,
129.1, 128.2, 127.0, 126.0, 125.3, 124.6, 121.3, 121.0,
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120.6, 112.2, 93.2 (CH-NO,), 79.0 (C-Spiro), 64.2, 60.0,
42.5, 40.3, 30.0; anal. caled. for C, H,;N,O;: C, 76.05;
H, 5.56; N, 8.58; found: C, 75.74; H, 5.87; N 8.84; MS
(m/z): 489.

2'-(4-Nitrophenyl)-1'-nitro-2',5',6',10b'-tetrahydro-1'H,2H-
spiro[acenaphthylene-1,3'-pyrrolo[2,1-alisoquinolin]-2-one
(7i)

Yellow solid (0.383 g, 78%); m.p. 185-187 °C; FI-IR
(KBr) v, /fem! 1705, 1552, 1515, 1346, 1330; 'H NMR
(400 MHz, CDCl,) 6 8.13-7.13 (m, 14H, Ar-H), 6.26 (dd,
1H,J/ 438,72 Hz,H,),598 (d, 1H, /7.2 Hz, H ), 4.88 (d,
1H, J 4.8 Hz, H), 3.12-3.05 (m, 1H), 2.78-2.67 (m, 2H),
2.65-2.61 (m, 1H); *C NMR (100 MHz, CDCl,) 6 205.7,
147.3,142.7,141.5,136.6,135.1, 132.2,132.1, 131.4, 130.3,
129.5,129.4,129.2,128.6,127.3,126.2, 126.1, 124.7, 123.6,
121.3, 121.2, 92.0 (CH-NO,), 79.0 (C-Spiro), 64.2, 59.6,
424, 29.9; anal. calcd. for C,jH, N,O.: C, 70.87; H, 4.31;
N, 8.55; found: C, 71.11; H, 4.73; N, 8.93; MS (m/z): 492.

2’-(4-Cyanophenyl)-1’-nitro-2’,5’,6’,10b’-tetrahydro-1’H,2H-
spiro[acenaphthylene-1,3’-pyrrolo[2,1-alisoquinolin]-2-one
(i)

Yellow solid (0.386 g, 82%); m.p. 114-116 °C; FT-IR
(KBr) v, /fem™ 2228 (C=N, str.), 1708 (C=0, str.), 1552 and
1343 (NO,, str.); 'H NMR (400 MHz, CDCl,) 6 8.13-7.06
(m, 14H, Ar-H), 6.24 (dd, 1H, J 4.8, 7.2 Hz, H,), 5.61 (d,
1H, J 6.8 Hz, H), 4.81 (d, 1H, J5.2 Hz, H,), 3.13-3.05
(m, 1H), 2.78-2.66 (m, 2H), 2.64-2.60 (m, 1H); 3C NMR
(100 MHz, CDCl,) 6 205.9, 142.7, 139.5, 136.8, 135.2,
132.2, 132.2, 131.5, 130.3, 129.4, 129.3, 129.2, 128.6,
127.3,126.2,126.1,124.7,121.3,121.1,118.2,111.9,91.9
(CH-NO,), 79.0 (C-Spiro), 64.2, 59.9, 42.4, 30.0; anal.
caled. for C, H, N,O,: C, 76.42; H, 4.49; N, 8.91; found:
C,76.81; H, 4.79; N, 9.22; MS (m/z): 471.

2’-(2-Chloro-5-nitrophenyl)-1’-nitro-2’,5’,6’,10b’-tetrahydro-
1'H,2H-spiro[acenaphthylene-1,3’-pyrrolo[2,1-a]
isoquinolin]-2-one (7k)

Brown solid (0.420 g, 80%); m.p. 186-188 °C, FT-IR
(KBr) v, Jem™! 1704, 1555, 1528, 1370, 1353; '"H NMR
(400 MHz, DMSO-d,) 6 8.57-7.14 (m, 13H, Ar-H), 6.35
(dd, 1H,J 4,8 Hz, H,),591(d, 1H,J4 Hz,H ), 5.37 (d,
1H, J 4 Hz, H,)), 2.88-2.85 (m, 1H), 2.62-2.54 (m, 3H);
3C NMR (100 MHz, DMSO-d,) 6 206.0, 146.7, 142.5,
140.7, 137.8, 135.7, 135.5, 133.0, 132.4, 131.2, 130.7,
130.3, 130.0, 129.4, 129.1, 127.5, 127.2, 126.9, 126.2,
126.0, 124.5,122.0, 121.3,92.5 (CH-NO,), 78.1 (C-Spiro),
65.3, 55.0, 42.3, 30.0; anal. calcd. for C,,H,,CIN,O,: C,
66.23; H, 3.83; N, 7.99; found: C, 66.84; H, 4.11; N, 7.53;
MS (m/z): 525.
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1>-Methyl-1>-nitro-2>-phenyl-2>,5>,6>,10b>-tetrahydro-
1>H,2H-spiro[acenaphthylene-1,3>-pyrrolo[2,1-a]
isoquinolin]-2-one (71)

Brown solid (0.368 g, 80%); m.p. 190-192 °C, FT-IR
(KBr) v, /em™ 1708, 1537, 1340; '"H NMR (400 MHz,
CDCl,) 4 8.60-7.00 (m, 15H, Ar-H), 5.52 (s, 1H, H,), 5.15
(s, 1H, H), 3.12-3.05 (m, 1H), 2.72-2.56 (m, 3H), 2.06
(s, 3H, Me); *C NMR (100 MHz, CDCl,) 6 208.1, 142.9,
137.5, 134.9, 134.3, 132.7, 132.4, 132.0, 130.4, 129.5,
129.1, 128.7, 128.4, 128.3, 128.0, 126.6, 126.0, 125.5,
122.5, 120.9, 120.8, 98.0 (CH-NO,), 77.3 (C-Spiro), 70.0,
65.9,42.1,30.1,24.2; anal. calcd. for C,)H,,N,0,: C, 78.24;
H, 5.25; N, 6.08; found: C, 78.63; H, 5.76; N, 6.51; MS
(m/z): 460.

Table S1. Bond lengths (A) for compound 4i

C(1)-C(2)
C(1)-H(1)
C(2)-C3)
C(2)-H2)
C(3)-C(4)
Cc@3)-Cll
C(4)-C(5)
C(4)-H4)
C(5)-C(6)
C(5)-H(5)
C(6)-C(7)
C(7)-0(1)
C(7)-C(8)
C(8)-C(25)
C(8)-C(9)
C(8)-H(®)
C(9)-C(10)
C(9)-C(16)
C(9)-H(©9)
C(10)-C(11)
C(10)-C(15)
C(11)-C(12)
C(11)-H(11)
C(12)-C(13)
C(12)-H(12)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-H(15)
C(16)-N(1)
C(16)-C(17)
C(16)-H(16)
C(17)-C(22)
C(17)-C(18)
C(18)-C(19)

1.390(8)
0.9300
1.3709)
0.9300
1.375(8)
1.749(6)
1.389(7)
0.9300
1.371(8)
0.9300
1.502(7)
1.209(7)
1.531(7)
1.553(7)
1.563(6)
0.9800
1.510(7)
1.534(7)
0.9800
1.369(8)
1.401(8)
1.392(9)
0.9300
1.349(9)
0.9300
1.345(10)
0.9300
1.396(8)
0.9300
0.9300
1.463(6)
1.524(7)
0.9800
1.384(7)
1.398(7)
1.376(8)

C(18)-H(18)
C(19)-C(20)
C(19)-H(19)
C(20)-C21)
C(20)-H(20)
C(21)-C(22)
C(21)-H21)
C(22)-C(23)
C(23)-C(24)
C(23)-H(23A)
C(23)-H(23B)
C(24)-N(1)
C(24)-H(24A)
C(24)-H(24B)
C(25)-N(1)
C(25)-C(35)
C(25)-C(26)
C(26)-0(2)
C(26)-C(27)
C(27)-C(28)
C(27)-C(36)
C(28)-C(29)
C(28)-H(28)
C(29)-C(30)
C(29)-H(29)
C(30)-C(31)
C(30)-H(30)
C(31)-C(32)
C(31)-C(36)
C(32)-C(33)
C(32)-H(32)
C(33)-C(34)
C(33)-H33)
C(34)-C(35)
C(34)-H(34)
C(35)-C(36)

0.9300
1.365(9)
0.9300
1.383(8)
0.9300
1.382(7)
0.9300
1.532(8)
1.505(8)
0.9700
0.9700
1.473(7)
0.9700
0.9700
1.483(7)
1.512(7)
1.580(8)
1.205(7)
1.463(8)
1.367(10)
1.4(15)-(10)
1.412(13)
0.9300
1.355((15)-)
0.9300
1.426((15)-)
0.9300
1.423(12)
1.4349)
1.354(12)
0.9300
1.416(8)
0.9300
1.368(8)
0.9300
1.400(9)
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Table S2. Bond angles (degree) for 4i
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C(2)-C(1)-C(6)
C(2)-C(D)-H(1)
C(6)-C(1)-H(1)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2)
C(1)-C(2)-H(2)
C(2)-C(3)-C(4)
C(2)-C(3)-C(11)
C(4)-C(3)-C(11)
C(3)-C(4)-C(5)
C(3)-C(4)-H4)
C(5)-C(4)-H4)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5)
C(4)-C(5)-H(5)
C(5)-C(6)-C(1)
C(5)-C(6)-C(7)
C(1)-C(6)-C(7)
O(1)-C(7)-C(6)
O(1)-C(7)-C(8)
C(6)-C(7)-C(8)
C(7)-C(8)-C(25)
C(7)-C(8)-C(9)
C(25)-C(8)-C(9)
C(7)-C(8)-H(8)
C(25)-C(8)-H(8)
C(9)-C(8)-H(8)
C(10)-C(9)-C(16)
C(10)-C(9)-C(8)
C(16)-C(9)-C(8)
C(10)-C(9)-H(9)
C(16)-C(9)-H(9)
C(8)-C(9)-H(9)

120.0(6)
120.0
120.0
119.1(6)
120.4
120.4
122.4(5)
118.3(5)
119.3(5)
117.8(6)
121.1
121.1
122.1(5)
119.0
119.0
118.7(5)
125.3(5)
116.0(5)
120.2(5)
121.7(5)
118.1(5)
114.3(4)
111.8(4)
106.4(4)
108.0
108.0
108.0
117.3(4)
110.0(4)
103.6(4)
108.6
108.6
108.6

C(16)-N(1)-C(24)
C(16)-N(1)-C(25)
C(24)-N(1)-C(25)
C(18)-C(19)-H(19
C(19)-C(20)-C(21)
C(19)-C(20)-H(20)
C(21)-C(20)-H(20)
C(22)-C(21)-C(20)
C(22)-C2D)-H(21)
C(20)-C21)-H(21)
C(21)-C(22)-C(17)
C(21)-C(22)-C(23)
C(17)-C(22)-C(23)
C(24)-C(23)-C(22)
C(24)-C(23)-H(23A)
C(22)-C(23)-H(23A)
C(24)-C(23)-H(23B)
C(22)-C(23)-H(23B)
H(23A)-C(23)-(23B)
N(1)-C(24)-C(23)
N(1)-C(24)-H(24A)
C(23)-C(24)-H(24A)
N(1)-C(24)-H(24B)
C(23)-C(24)-H(24B)
H(24A)-C24-H(24B)
N()-C(25)-C(35)
N(1)-C(25)-C(8)
C(35)-C(25)-C(8)
N(D)-C(25)-C(26)
C(35)-C(25)-C(26)
C(8)-C(25)-C(26)
0(2)-C(26)-C(27)
0(2)-C(26)-C(25)

110.6(4)
109.2(4)
116.6(4)
119.8
119.1(5)
120.4
120.4
121.6(6)
119.2
119.2
119.1(5)
119.7(5)
121.1(5)
113.8(5)
108.8
108.8
108.8
108.8
107.7
107.7(5)
110.2
110.2
110.2
110.2
108.5
110.5(4)
101.9(4)
118.4(4)
114.7(4)
103.2(4)
108.7(5)
128.5(7)
124.2(5)

C(11)-C(10)-C(15)
C(11)-C(10)-C(9)
C(15)-C(10)-C(9)
C(10)-C(11)-C(12)
C(10)-C(11)-H(11)
C(12)-C(11)-H(11)
C(13)-C(12)-C(11)
C(13)-C(12)-H(12)
C(11)-C(12)-H(12)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13)
C(12)-C(13)-H(13)
C(13)-C(14)-C(15)
C(13)-C(14)-H(14)
C(15)-C(14)-H(14)
C(14)-C(15)-C(10)
C(14)-C(15)-H(15)
C(10)-C(15)-H(15)
N(1)-C(16)-C(17)
N()-C(16)-C(9)
C(17)-C(16)-C(9)
N(1)-C(16)-H(16)
C(17)-C(16)-H(16)
C(9)-C(16)-H(16)
C(22)-C(17)-C(18)
C(22)-C(17)-C(16)
C(18)-C(17)-C(16)
C(19)-C(18)-C(17)
C(19)-C(18)-H(18)
C(17)-C(18)-H(18)
C(20)-C(19)-C(18)
C(20)-C(19)-H(19)

117.0(5)
120.2(5)
122.6(5)
121.6(6)
119.2
119.2
120.7(7)
119.7
119.7
119.2(6)
120.4
120.4
121.7(7)
119.2
119.2
119.7(6)
120.1
120.1
109.0(4)
101.0(4)
117.1(4)
109.8
109.8
109.8
118.9(5)
119.2(4)
121.8(5)
120.9(6)
119.6
119.6
120.3(6)
119.8

C(27)-C(26)-C(25)
C(28)-C(27)-C(36)
C(28)-C(27)-C(26)
C(36)-C(27)-C(26)
C(27)-C(28)-C(29)
C(27)-C(28)-H(28)
C(29)-C(28)-H(28)
C(30)-C(29)-C(28)
C(30)-C(29)-H(29)
C(28)-C(29)-H(29)
C(29)-C(30)-C(31)
C(29)-C(30)-H(30)
C(31)-C(30)-H(30)
C(32)-C(31)-C(30)
C(32)-C(31)-C(36)
C(30)-C(31)-C(36)
C(33)-C(32)-C(31)
C(33)-C(32)-H(32)
C(31)-C(32)-H(32)
C(32)-C(33)-C(34)
C(32)-C(33)-H(33)
C(34)-C(33)-H33)
C(35)-C(34)-C(33)
C(35)-C(34)-H(34)
C(33)-C(34)-H(34)
C(34)-C(35)-C(36)
C(34)-C(35)-C(25)
C(36)-C(35)-C(25)
C(35)-C(36)-C(27)
C(35)-C(36)-C(31)
C(27)-C(36)-C(31)

107.3(5)
119.9(7)
133.0(8)
107.2(6)
117.8(9)
121.1
121.1
122.3(10)
118.8
118.8
123.5(10)
1182
1182
131.7(9)
1(15)-.9(8)
112.4(10)
121.4(7)
119.3
119.3
121.7(8)
119.2
119.2
119.2(7)
1204
120.4
120.0(6)
132.0(6)
108.0(6)
114.2(5)
121.8(8)
124.0(8)
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A 4i
i i s (A? x 10) for compound
i dinate: (X 10 ) and equi alent isot op1C d; sp. acement parameters (
Table S3. Atomic coor S \% S rameter 2

z U(eq)
.0666(17
N N 1219(4) -0.0957(4) 0 Ogo (17)
) o 8.1068 -0.1408 O.O74 )
e -0.0201(4) 0.074(
o 0.1038(4) oo
0.3857(6) o
e iace 0.0642(17)
a0 0.0457(4)
e e 0.0640(17)
a0 0.0398(4)
o 0.1661(4) oo
0.2023(6) oo
s o500 0.0530(14)
1091 -0.0361(3)
o 0.1842(3) 0o
o o 0.2117 -0.0412 )
os0n —-0.1038(3) 0.04
cw 1o 0.0480(13)
06 -0.1878(3)
cn o oain 0.0433(12)
Py -0.2002(3)
o 0.2342(3) 0o
-0.0216(5) a0
s 02006 0.0420(12)
on100 -0.2866(3)
o 0.2296(3) oo
—0.1109(5) s
o i 0.0459(13)
o oo 1736(3) -0.2887(3) -
oot o -0.2982(4) 0.0683(
can 0.0984(4) oo
-0.2099(6) e
) ooutr 0.078(2)
s -0.2932(4)
o 0.0447(4) o
C(12) -0.3175(8) e o ;
s oo (2)653(4) —0.2793(4) 0.079( )
i o 0.0290 -0.2746 0.085 )
i oo 0-1388(4) -0.2723(4) 0.070( )
s it 0.1531 -0.2650 0.0974 .
ot Ny -0.2756(4) 0.0674(
o 0.1942(4) 007
o o 2447 -0.2692 o
oo iy -0.3075(3) 0.0420(
o 0.3118(3) oo
-0.(15)-22(5) Poa
s o 0.0425(12)
i -0.3956(3)
e s 0.0521(14)
a0 -0.4541(3)
s 0.2861(3) oo
ws o 2383 -0.4397 .
o ot 0.3090(4) -0.5326(4) 0.067 (
o o 0.2767 -0.5708 0.0745 .
oo iy -0.5547(3) 0.0645(
oo 0.3790(4) oo
—0.2443(6) Py
) o 0.0621(16)
oo -0.4971(4)
con 0.4265(4) ooz
-0.1714(6) o
o oa0ts 0.0522(14)
Con -0.4181(3)
e ot 0.0673(18)
-0.1361(6) i
o 0.4572(3) o
—0.0475(7) o
o 0.4599 oo
0.0517 B
e Domt o -0.2719(4) 0.0650(18)
con o 332(3 .
s e -0.2376 0.078
o 0.4585 oS
ot -0.2545
e oo a1 -0.1865(3) 0.0464(13)
e’ s 0.0606(16)
Py -0.1204(4)
oo 0.3511(3) e
—0.0598(7) oo
o 0.3788(4) B,
0.0512(9) sty
o) 0.4093(5) o
0.0438(11) o
oo 0.4155 i)
ot 0.0655(6)
oo, 0.4310(8) o
0.1760(16) 0058
e a0 0.154(5)
0 0.0413(7)
oo, 0.3068(16) 0.4239(8)
C(30) .

0.4410 0.0749 0.185
H(30) 0.3896
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Table S3. continuation
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X y z U(eq)
Cc@31) 0.3246(11) 0.3916(5) —0.0331(5) 0.097(3)
C(32) 0.4511(9) 0.3779(5) —0.0677(6) 0.106(3)
H(32) 0.5424 0.3902 -0.0392 0.127
H(32) 0.5424 0.3902 —-0.0392 0.127
C(33) 0.4414(7) 0.3473(4) —0.1412(6) 0.089(3)
H(33) 0.5259 0.3411 -0.1629 0.107
C(34) 0.3058(6) 0.3247(4) —0.1857(4) 0.0675(18)
H(34) 0.3017 0.3022 —-0.2353 0.081
C(@35) 0.1809(6) 0.3364(3) -0.1550(3) 0.0531(14)
C(36) 0.1883(8) 0.3690(4) -0.0797(4) 0.074(2)
N(1) -0.0219(5) 0.3510(2) -0.2673(3) 0.0504(11)
o(1) 0.1498(4) 0.1498(3) —0.2434(3) 0.0731(13)
0o©2) -0.1907(5) 0.3535(3) -0.1261(3) 0.0834(14)
CI(1) 0.4243(2) 0.10107(15) 0.14009(11) 0.1071(8)
Table S4. Anisotropic displacement parameters (A2x 10%) for 4i.

Ull UZZ U33 U23 U13 U12

C(1) 0.063(4) 0.070(4) 0.067(4) 0.026(3) 0.015(3) 0.015(3)
C(2) 0.082(5) 0.049(3) 0.090(5) 0.032(4) 0.009(3) 0.014(3)
C@3) 0.053(3) 0.076(5) 0.059(4) 0.029(3) —-0.001(3) 0.002(3)
C4) 0.062(4) 0.067(4) 0.061(4) 0.010(3) 0.005(3) 0.002(3)
C(5) 0.045(3) 0.054(4) 0.056(3) 0.010(3) -0.001(3) 0.001(3)
C(6) 0.042(3) 0.037(3) 0.059(3) 0.011(3) 0.003(2) —-0.002(2)
C(7) 0.048(3) 0.039(3) 0.056(3) 0.005(3) 0.004(3) -0.001(2)
C(8) 0.042(3) 0.038(3) 0.049(3) 0.008(2) 0.004(2) -0.002(2)
C©) 0.044(3) 0.040(3) 0.042(3) 0.003(2) 0.006(2) 0.006(2)
C(10) 0.054(3) 0.042(3) 0.038(3) -0.002(2) 0.003(2) —-0.003(2)
C(11) 0.053(3) 0.054(4) 0.093(5) -0.002(4) -0.001(3) —-0.001(3)
C(12) 0.082(5) 0.046(4) 0.097(5) 0.001(4) -0.010(4) -0.010(3)
C(13) 0.072(5) 0.059(4) 0.082(5) 0.021(4) -0.013(4) -0.021(3)
C(14) 0.046(3) 0.094(6) 0.084(5) 0.010(4) 0.009(3) -0.021(4)
C(15) 0.062(4) 0.059(4) 0.082(4) -0.001(3) 0.014(3) -0.003(3)
C(16) 0.033(2) 0.045(3) 0.045(3) —-0.001(2) —-0.001(2) —-0.006(2)
Cc(17) 0.040(3) 0.038(3) 0.048(3) 0.001(2) 0.005(2) 0.003(2)
C(18) 0.057(3) 0.049(3) 0.049(3) -0.001(3) 0.003(3) -0.007(3)
C(19) 0.063(4) 0.071(5) 0.054(4) -0.006(3) -0.004(3) —0.002(3)
C(20) 0.062(4) 0.089(5) 0.041(3) 0.011(3) 0.003(3) 0.013(3)
C(21) 0.063(4) 0.056(4) 0.066(4) 0.018(3) 0.008(3) 0.001(3)
C(22) 0.050(3) 0.050(4) 0.055(3) 0.005(3) 0.004(2) 0.007(3)
C(23) 0.093(5) 0.039(3) 0.066(4) 0.007(3) 0.003(3) —0.006(3)
C(24) 0.071(4) 0.039(3) 0.077(4) —0.004(3) —-0.010(3) —0.005(3)
C(25) 0.043(3) 0.044(3) 0.051(3) -0.003(2) 0.003(2) 0.001(2)
C(26) 0.062(4) 0.049(4) 0.069(4) —-0.001(3) 0.004(3) 0.002(3)
C(27) 0.114(6) 0.060(4) 0.042(3) 0.001(3) -0.002(3) 0.008(4)
C(28) 0.153(8) 0.116(8) 0.062(5) -0.014(5) 0.007(5) -0.004(6)
C(29) 0.229(14) 0.149(10) 0.055(5) -0.038(6) -0.010(8) -0.011(11)
C(30) 0.194(13) 0.143(11) 0.096(9) -0.009(8) -0.059(9) —0.030(11)
C(31) 0.121(7) 0.074(5) 0.076(5) 0.007(4) —0.039(5) —0.006(5)
C(32) 0.071(5) 0.095(6) 0.129(8) 0.026(6) —0.048(5) —0.014(5)
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Table S4. continuation

U]l UZZ U33 U23 U13 U12
C(33) 0.052(4) 0.068(5) 0.135(7) 0.030(5) -0.019(4) -0.007(3)
C(34) 0.057(4) 0.048(4) 0.093(5) 0.013(3) 0.001(3) -0.002(3)
C(35) 0.057(3) 0.040(3) 0.057(3) 0.007(3) -0.003(3) -0.003(3)
C(36) 0.079(5) 0.058(4) 0.073(4) 0.012(3) -0.024(4) -0.003(3)
N(1) 0.059(3) 0.038(3) 0.050(3) -0.001(2) -0.002(2) -0.002(2)
O(1) 0.073(3) 0.085(3) 0.060(3) -0.010(2) 0.006(2) 0.027(2)
0(2) 0.067(3) 0.087(4) 0.099(4) -0.014(3) 0.024(3) 0.003(3)
C(11) 0.0880(13) 0.152(2) 0.0724(12) 0.0388(13) -0.0110(10) 0.0253(13)
Table S5. Torsion angles (degree) for compound 4i
C(9)-C(8)-C(25)-N(1) -8.6(5) C(26)-C(25)-C(35)-C(34) -177.8(6)
C(7)-C(8)-C(25)-C(35) -6.0(7) N(1)-C(25)-C(35)-C(36) 127.2(5)
C(9)-C(8)-C(25)-C(35) -130.0(5) C(8)-C(25)-C(35)-C(36) -116.0(6)
C(7)-C(8)-C(25)-C(26) -123.2(5) C(26)-C(25)-C(35)-C(36) 4.1(6)
C(9)-C(8)-C(25)-C(26) 112.8(5) C(34)-C(35)-C(36)-C(27) 179.2(6)
N(1)-C(25)-C(26)-0(2) 53.5(8) C(25)-C(35)-C(36)-C(27) -2.5(7)
C(35)-C(25)-C(26)-0(2) 173.8(6) C(34)-C(35)-C(36)-C(31) 0.5(9)
C(8)-C(25)-C(26)-0(2) -59.7(7) C(25)-C(35)-C(36)-C(31) 178.9(6)
N(1)-C(25)-C(26)-C(27) -124.7(5) C(28)-C(27)-C(36)-C(35) 179.1(7)
C(35)-C(25)-C(26)-C(27) —4.5(6) C(26)-C(27)-C(36)-C(35) -0.5(8)
C(8)-C(25)-C(26)-C(27) 122.0(5) C(28)-C(27)-C(36)-C(31) -2.3(11)
0(2)-C(26)-C(27)-C(28) 5.5(13) C(26)-C(27)-C(36)-C(31) 178.1(6)
C(25)-C(26)-C(27)-C(28) -176.4(8) C(32)-C(31)-C(36)-C(35) -0.8(10)
0(2)-C(26)-C(27)-C(36) -174.9(7) C(30)-C(31)-C(36)-C(35) 179.7(8)
C(25)-C(26)-C(27)-C(36) 3.2(7) C(32)-C(31)-C(36)-C(27) -179.3(7)
C(36)-C(27)-C(28)-C(29) 1.0(13) C(30)-C(31)-C(36)-C(27) 1.2(11)
C(26)-C(27)-C(28)-C(29) ~179.5(9) C(17)-C(16)-N(1)-C(24) 62.4(6)
C(27)-C(28)-C(29)-C(30) 1.3(19) C(9)-C(16)-N(1)-C(24) —-173.7(5)
C(28)-C(29)-C(30)-C(31) -2(2) C(17)-C(16)-N(1)-C(25) -168.0(4)
C(29)-C(30)-C(31)-C(32) -178.3(12) C(9)-C(16)-N(1)-C(25) —44.1(5)
C(29)-C(30)-C(31)-C(36) 1.1(17) C(23)-C(24)-N(1)-C(16) -69.6(6)
C(30)-C(31)-C(32)-C(33) -178.7(10) C(23)-C(24)-N(1)-C(25) 164.8(5)
C(36)-C(31)-C(32)-C(33) 1.9(12) C(35)-C(25)-N(1)-C(16) 159.9(4)
C(31)-C(32)-C(33)-C(34) -2.7(12) C(8)-C(25)-N(1)-C(16) 33.2(5)
C(32)-C(33)-C(34)-C(35) 2.3(10) C(26)-C(25)-N(1)-C(16) -84.1(5)
C(33)-C(34)-C(35)-C(36) -1.2(9) C(35)-C(25)-N(1)-C(24) ~73.9(6)
C(33)-C(34)-C(35)-C(25) -179.1(6) C(8)-C(25)-N(1)-C(24) 159.5(5)
N(1)-C(25)-C(35)-C(34) -54.8(8) C(26)-C(25)-N(1)-C(24) 42.2(7)
C(8)-C(25)-C(35)-C(34) 62.1(8)
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Table S6. Bond lengths (A) for compound 7f

C(1)-0(1) 1.210(3) C(17)-C(19) 1.381(4)
C(1)-C(2) 1.478(4) C(18)-0(2) 1.410(3)
C(1)-C(12) 1.579(3) C(18)-H(18A) 0.9600
C(2)-C(3) 1.372(4) C(18)-H(18B) 0.9600
C(2)-C(11) 1.405(4) C(18)-H(18C) 0.9600
C(3)-C(4) 1.416(5) C(19)-C(20) 1.370(4)
C(3)-H@3) 0.9300 C(19)-H(19) 0.9300
C(4)-C(5) 1.370(6) C(20)-H(20) 0.9300
C(4)-H(4) 0.9300 C(21)-NQ) 1.513(3)
C(5)-C(6) 1.409(6) C(21)-C(22) 1.533(3)
C(5)-H(5) 0.9300 C@1)-HQ21) 0.9800
C(6)-C(11) 1.410(4) C(22)-N(1) 1.457(3)
C(6)-C(7) 1.416(5) C(22)-C(23) 1.509(3)
C(7)-C(8) 1.361(5) C(22)-H(22) 0.9800
C(7)-H(7) 0.9300 C(23)-C(28) 1.389(4)
C(8)-C(9) 1.408(4) C(23)-C(24) 1.395(4)
C(8)-H(8) 0.9300 C(24)-C(25) 1.382(4)
C(9)-C(10) 1.362(4) C(24)-H(24) 0.9300
C(9)-H(9) 0.9300 C(25)-C(26) 1.374(5)
C(10)-C(11) 1.401(4) C(25)-H(25) 0.9300
C(10)-C(12) 1.513(3) C(26)-C(27) 1.368(5)
C(12)-N(1) 1.466(3) C(26)-H(26) 0.9300
C(12)-C(13) 1.566(3) C@27)-C(28) 1.396(4)
C(13)-C(14) 1.509(3) C(27)-H(27) 0.9300
C(13)-C21) 1.548(3) C(28)-C(29) 1.508(4)
C(13)-H(13) 0.9800 C(29)-C(30) 1.511(4)
C(14)-C(15) 1.386(3) C(29)-H(29A) 0.9700
C(14)-C(20) 1.389(3) C(29)-H(29B) 0.9700
C(15)-C(16) 1.390(4) C(30)-(N1) 1.457(3)
C(15)-H(15) 0.9300 C(30)-H(30A) 0.9700
C(16)-C(17) 1.378(3) C(30)-H(30B) 0.9700
C(16)-H(16) 0.9300 N(Q2)-0(4) 1.213(3)

C(17)-0(2) 1.363(3) N(2)-0(3) 1.223(3)
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Table S7. Bond angles (degree) for compound 7f

11

O(1)-C(1)-C(2)
O(1)-C(1)-C(12)
C(2)-C(1)-C(12)
C(3)-C(2)-C(11)
C(3)-C(2)-C(1)
C(11D)-C(2)-C(1)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3)
C(4)-C(3)-H(3)
C(5)-C(4)-C(3)
C(5)-C(4)-H(4)
C(3)-C(4)-H(4)
C(4)-C(5)-C(6)
C4)-C(5)-H(5)
C(6)-C(5)-H(5)
C(5)-C(6)-C(11)
C(5)-C(6)-C(7)
C(11)-C(6)-C(7)
C(8)-C(7)-C(6)
C(8)-C(7)-H(7)
C(6)-C(7)-H(7)
C(7)-C(8)-C(9)
C(7)-C(8)-H(8)
C(9)-C(8)-H(8)
C(10)-C(9)-C(8)
C(10)-C(9)-H(9)
C(8)-C(9)-H(9)
C(9)-C(10)-C(11)
C(9)-C(10)-C(12)
C(11)-C(10)-C(12)
C(10)-C(11)-C(2)
C(10)-C(11)-C(6)
C(2)-C(11)-C(6)
N(1)-C(12)-C(10)
N(1)-C(12)-C(13)
C(10)-C(12)-C(13)
N(1)-C(12)-C(1)
C(10)-C(12)-C(1)
C(13)-C(12)-C(1)
C(14)-C(13)-C(21)
C(14)-C(13)-C(12)
C21)-C(13)-C(12)
C(14)-C(13)-H(13)
C21)-C(13)-H(13)
C(12)-C(13)-H(13)
C(15)-C(14)-C(20)
C(15)-C(14)-C(13)
C(20)-C(14)-C(13)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(17)-C(16)-C(15)
C(17)-C(16)-H(16)
C(15)-C(16)-H(16)
0(2)-C(17)-C(16)
0(2)-C(17)-C(19)
C(16)-C(17)-C(19)
0(2)-C(18)-H(18A)
0(2)-C(18)-H(18B)

127.7(3)
124.8(2)
107.3(2)
119.5(3)
132.9(3)
107.6(2)
117.6(4)
121.2
121.2
122.5(4)
118.7
118.7
121.5(4)
119.2
119.2
114.8(4)
128.7(4)
116.5(3)
120.1(3)
119.9
119.9
122.4(4)
118.8
118.8
119.03)
120.5
120.5
119.3(3)
131.4(3)
109.4(2)
113.3(2)
122.7(3)
124.0(3)
112.48(19)
102.57(19)
113.3(2)
112.6(2)
102.4(2)
113.91(19)
115.7(2)
115.14(19)
105.21(19)
106.7
106.7
106.7
117.3(2)
119.3(2)
123.3(2)
121.9(2)
119.1
119.1
119.4(2)
1203
1203
124.9(2)
115.7(2)
119.3(2)
109.5
109.5

H(18A)-C(18)-H(18B)
0(2)-C(18)-H(18C)
H(18A)-C(18)-H(18C)
H(18B)-C(18)-H(18C)
C(20)-C(19)-C(17)
C(20)-C(19)-H(19)
C(17)-C(19)-H(19)
C(19)-C(20)-C(14)
C(19)-C(20)-H(20)
C(14)-C(20)-H(20)
N(2)-C(21)-C(22)
N(2)-C21)-C(13)
C(22)-C(21)-C(13)
N(2)-C21)-H(21)
C(22)-C(21)-H(21)
C(13)-C21)-H(21)
N(1)-C(22)-C(23)
N(1)-C(22)-C(21)
C(23)-C(22)-C(21)
N(1)-C(22)-H(22)
C(23)-C(22)-H(22)
C(21)-C(22)-H(22)
C(28)-C(23)-C(24)
C(28)-C(23)-C(22)
C(24)-C(23)-C(22)
C(25)-C(24)-C(23)
C(25)-C(24)-H(24)
C(23)-C(24)-H(24)
C(26)-C(25)-C(24)
C(26)-C(25)-H(25)
C(24)-C(25)-H(25)
C(27)-C(26)-C(25)
C(27)-C(26)-H(26)
C(25)-C(26)-H(26)
C(26)-C(27)-C(28)
C(26)-C(27)-H(27)
C(28)-C(27)-H(27)
C(23)-C(28)-C(27)
C(23)-C(28)-C(29)
C(27)-C(28)-C(29)
C(28)-C(29)-C(30)
C(28)-C(29)-H(29A)
C(30)-C(29)-H(29A)
C(28)-C(29)-H(29B)
C(30)-C(29)-H(29B)
H(29A)-C(29)-H(29B)
N(1)-C(30)-C(29)
N(1)-C(30)-H(30A)
C(29)-C(30)-H(30A)
N(1)-C(30)-H(30B)
C(29)-C(30)-H(30B)
H(30A)-C(30)-H(30B)
C(30)-N(1)-C(22)
C(30)-N(1)-C(12)
C(22)-N(1)-C(12)
0(4)-N(2)-0(3)
0(4)-N(2)-C(21)
0(3)-N(2)-C(21)
C(17)-0(2)-C(18)

109.5
109.5
109.5
109.5
120.8(2)
119.6
119.6
121.3(2)
119.4
119.4
110.5(2)
110.6(2)
104.7(2)
1103
1103
1103
110.9(2)
102.31(19)
119.3(2)
107.9
107.9
107.9
119.8(2)
119.3(2)
120.9(2)
120.5(3)
119.8
119.8
119.7(3)
120.1
120.1
120.1(3)
119.9
119.9
121.5(3)
119.3
119.3
118.4(3)
121.7(2)
119.8(3)
113.7(2)
108.8
108.8
108.8
108.8
107.7
108.1(2)
110.1
110.1
110.1
110.1
108.4
112.3(2)
118.0(2)
107.51(19)
124.3(3)
118.7(3)
116.9(3)
118.1(2)
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Table S8. Atomic coordinates (x 10%) and equivalent isotropic displacement parameters (A2 x 10%) for compound 7f

x y z Uleq)
c) 0.82986(18) 0.47015(19) 0.9203(2) 0.0488(6)
CQ2) 0.8255(2) 0.37850(19) 0.9789(3) 0.0560(7)
c@3) 0.8623(2) 0.2922(2) 0.9717(3) 0.0759(10)
HQ3) 0.8977 0.2826 0.9215 0.091
C4) 0.8445(3) 0.2184(2) 1.0436(4) 0.0985(15)
H(4) 0.8684 0.1592 1.0392 0.118
c) 0.7932(3) 0.2307(3) 1.1192(4) 0.0963(14)
HG) 0.7846 0.1803 1.1660 0.116
C(6) 0.7533(2) 0.3179(2) 1.1278(3) 0.0731(10)
() 0.6991(3) 0.3423(3) 1.2008(3) 0.0891(13)
H() 0.6858 0.2975 1.2516 0.107
C@®) 0.6664(3) 0.4312(3) 1.1968(3) 0.0834(11)
H(8) 0.6302 0.4456 1.2445 0.100
C©) 0.6854(2) 0.5022(2) 1.1231(3) 0.0641(8)
H(9) 0.6623 0.5624 1.1224 0.077
C(10) 0.73825(19) 0.48147(19) 1.0528(2) 0.0493(6)
can 0.7718(2) 0.39013(19) 1.0551(3) 0.0547(7)
C(12) 0.76971(17) 0.54115(17) 0.9651(2) 0.0426(6)
c(3) 0.68977(16) 0.58509(17) 0.8560(2) 0.0411(6)
H(13) 0.6377 0.5889 0.8853 0.049
C(14) 0.65943(16) 0.52870(16) 0.7367(2) 0.0391(5)
CQ5s) 0.59195(18) 0.46183(19) 0.7190(2) 0.0485(6)
H(15) 0.5643 0.4551 0.7792 0.058
C(16) 0.56451(18) 0.40457(19) 0.6139(3) 0.0495(6)
H(16) 0.5190 0.3603 0.6040 0.059
camn 0.60534(17) 0.41409(18) 0.5244(2) 0.0450(6)
cas) 0.5253(2) 0.2852(2) 0.4043(3) 0.0751(9)
H(18A) 0.4680 0.3081 0.4055 0.090
H(18B) 0.5497 0.2414 0.4714 0.090
H(18C) 0.5171 0.2545 0.3261 0.090
C(19) 0.67109(18) 0.48204(18) 0.5394(2) 0.0485(6)
H(19) 0.6975 0.4900 0.4780 0.058
C(20) 0.69786(17) 0.53789(18) 0.6436(2) 0.0457(6)
H(20) 0.7426 0.5828 0.6521 0.055
cen 0.71952(17) 0.68721(17) 0.8439(2) 0.0436(6)
HQD 0.7150 0.7004 0.7574 0.052
Cc(2) 0.81870(16) 0.69174(17) 0.9300(2) 0.0408(6)
H(22) 0.8565 0.6671 0.8837 0.049
C@23) 0.85818(16) 0.78463(17) 0.9864(2) 0.0431(6)
C(24) 0.83907(18) 0.86683(18) 0.9156(3) 0.0509(7)
H(24) 0.8007 0.8648 0.8329 0.061
C(25) 0.8768(2) 0.9513(2) 0.9674(3) 0.0635(8)
H(25) 0.8638 1.0059 0.9198 0.076
C(26) 0.9334(2) 0.9543(2) 1.0896(4) 0.0718(9)
H(26) 0.9581 1.0113 1.1252 0.086
c@mn 0.9537(2) 0.8738(2) 1.1590(3) 0.0663(8)
HQ7) 0.9928 0.8766 1.2412 0.080
C(28) 0.91694(18) 0.7874(2) 1.1091(3) 0.0513(7)
C(29) 0.9412(2) 0.7001(2) 1.1886(3) 0.0654(8)
H(29A) 0.9132 0.7036 1.2527 0.079
H(29B) 1.0064 0.6984 1.2300 0.079
C(30) 0.91163(19) 0.6102(2) 1.1158(3) 0.0584(7)

H(30A) 0.9531 0.5945 1.0718 0.070
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Table S8. continuation
X y z Uleq)

H(30B) 09117 0.5591 1.1722 0.070
N(1) 0.82057(14) 0.62414(14) 1.02699(19) 0.0429(5)
N(2) 0.66230(16) 0.75600(17) 0.8864(3) 0.0593(6)
o(1) 0.87438(15) 0.49068(15) 0.8554(2) 0.0671(6)
0(2) 0.58586(14) 0.36100(15) 0.41888(19) 0.0657(6)
0(3) 0.63236(15) 0.82365(15) 0.8189(3) 0.0842(7)
04) 0.64971(17) 0.74155(18) 0.9845(3) 0.0889(8)
Table S9. Anisotropic displacement parameters (A2x 10%) for 7f

Ull U22 U33 U23 U13 U12
C(1) 0.0507(15) 0.0498(16) 0.0432(15) —-0.0010(12) 0.0124(13) 0.0095(12)
C(2) 0.0614(18) 0.0434(16) 0.0479(16) —-0.0014(13) —0.0015(14) 0.0050(13)
C(Q3) 0.086(2) 0.0497(18) 0.068(2) —-0.0051(16) —0.0059(18) 0.0119(16)
C4) 0.115(4) 0.0370(19) 0.096(3) —-0.001(2) -0.027(3) 0.0048(19)
C() 0.110(3) 0.058(2) 0.080(3) 0.019(2) -0.022(2) -0.031(2)
C(6) 0.086(2) 0.052(2) 0.0552(19) 0.0114(15) -0.0102(18) -0.0279(17)
C(7) 0.097(3) 0.104(3) 0.052(2) 0.022(2) 0.006(2) -0.047(2)
C(8) 0.088(3) 0.113(3) 0.053(2) 0.005(2) 0.0278(19) -0.037(2)
C©Y) 0.074(2) 0.078(2) 0.0452(17) —0.0052(15) 0.0265(16) —0.0208(17)
C(10) 0.0599(17) 0.0483(16) 0.0381(14) —-0.0024(12) 0.0144(12) -0.0133(13)
C(11) 0.0630(18) 0.0470(17) 0.0420(15) 0.0015(12) 0.0017(13) —0.0136(13)
C(12) 0.0478(14) 0.0410(14) 0.0399(14) —-0.0006(11) 0.0159(12) —-0.0002(11)
C(13) 0.0383(13) 0.0427(14) 0.0453(14) -0.0013(11) 0.0181(12) 0.0013(10)
C(14) 0.0399(13) 0.0355(13) 0.0422(13) 0.0022(11) 0.0141(11) 0.0031(10)
C(15) 0.0492(15) 0.0528(16) 0.0500(15) —0.0006(13) 0.0252(13) —-0.0059(12)
C(16) 0.0434(14) 0.0504(16) 0.0554(16) —-0.0032(13) 0.0176(13) -0.0141(12)
Cc(17) 0.0421(14) 0.0451(14) 0.0457(15) —0.0044(12) 0.0119(12) —0.0005(11)
C(18) 0.066(2) 0.077(2) 0.073(2) —0.0281(18) 0.0126(17) —-0.0207(17)
C(19) 0.0525(16) 0.0554(17) 0.0444(15) —0.0017(13) 0.0251(13) —-0.0062(12)
C(20) 0.0467(14) 0.0424(14) 0.0517(15) —0.0008(12) 0.0212(13) —0.0079(11)
C(21) 0.0459(14) 0.0379(14) 0.0457(14) -0.0050(11) 0.0135(12) 0.0047(11)
C(22) 0.0404(13) 0.0402(14) 0.0456(14) 0.0010(11) 0.0194(11) 0.0022(10)
C(23) 0.0380(13) 0.0453(14) 0.0518(16) —-0.0045(12) 0.0226(12) —0.0029(11)
C(24) 0.0451(15) 0.0453(15) 0.0640(18) -0.0026(13) 0.0205(13) -0.0005(12)
C(25) 0.0572(19) 0.0452(17) 0.090(2) -0.0028(16) 0.0271(18) -0.0033(14)
C(26) 0.062(2) 0.055(2) 0.100(3) -0.0221(19) 0.028(2) —-0.0154(16)
C(@27) 0.0598(19) 0.071(2) 0.067(2) -0.0182(17) 0.0194(16) -0.0172(16)
C(28) 0.0471(15) 0.0596(17) 0.0521(17) —-0.0084(14) 0.0233(13) -0.0112(13)
C(29) 0.0584(18) 0.079(2) 0.0514(17) 0.0010(16) 0.0084(14) -0.0163(16)
C(@30) 0.0495(16) 0.0656(19) 0.0545(17) 0.0089(14) 0.0100(14) -0.0010(14)
c@31) 0.0402(11) 0.0439(12) 0.0432(12) 0.0015(10) 0.0121(9) -0.0016(9)
C(32) 0.0416(13) 0.0472(14) 0.0818(19) -0.0175(13) 0.0109(13) 0.0011(11)
C(33) 0.0694(14) 0.0739(14) 0.0694(14) 0.0114(11) 0.0383(12) 0.0246(11)
C(34) 0.0662(13) 0.0744(14) 0.0585(12) —0.0248(11) 0.0236(11) —0.0211(11)
C(@35) 0.0609(14) 0.0505(13) 0.123(2) —-0.0066(14) 0.0074(14) 0.0184(11)
C(36) 0.0887(18) 0.0922(18) 0.104(2) —-0.0220(15) 0.0563(17) 0.0118(14)
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Table S10. Torsion angles (degree) for compound 7f

O(1)-C(1)-C(2)-C(3) -5.2(5) C(14)-C(15)-C(16)-C(17) 0.14)
C(12)-C(1)-C(2)-C(3) 178.5(3) C(15)-C(16)-C(17)-0(2) 178.5(3)
O(1)-C(1)-C(2)-C(11) 174.5(3) C(15)-C(16)-C(17)-C(19) ~1.7(4)
C(12)-C(1)-C(2)-C(11) ~1.8(3) 0(2)-C(17)-C(19)-C(20) ~178.3(2)
C(11)-C(2)-C(3)-C(4) ~0.4(4) C(16)-C(17)-C(19)-C(20) 1.9(4)
C(1)-C(2)-C(3)-C(4) 179.2(3) C(17)-C(19)-C(20)-C(14) ~0.6(4)
C(2)-C(3)-C(4)-C(5) ~0.6(5) C(15)-C(14)-C(20)-C(19) ~1.0(4)
C(3)-C(4)-C(5)-C(6) 1.4(6) C(13)-C(14)-C(20)-C(19) 176.8(2)
C(4)-C(5)-C(6)-C(11) ~1.2(5) C(14)-C(13)-C(21)-N(2) 121.3(2)
C(4)-C(5)-C(6)-C(7) ~179.9(4) C(12)-C(13)-C(21)-N(2) ~110.4(2)
C(5)-C(6)-C(7)-C(8) 179.9(4) C(14)-C(13)-C(21)-C(22) ~119.6(2)
C(11)-C(6)-C(7)-C(8) 1.2(5) C(12)-C(13)-C(21)-C(22) 8.6(2)
C(6)-C(7)-C(8)-C(9) ~1.0(5) N(2)-C(21)-C(22)-N(1) 88.4(2)
C(7)-C(8)-C(9)-C(10) 0.2(5) C(13)-C(21)-C(22)-N(1) -30.7(2)
C(8)-C(9)-C(10)-C(11) 0.3(4) N(2)-C(21)-C(22)-C(23) -34.4(3)
C(8)-C(9)-C(10)-C(12) 179.6(3) C(13)-C(21)-C(22)-C(23) ~153.5(2)
C(9)-C(10)-C(11)-C(2) ~179.8(3) N(1)-C(22)-C(23)-C(28) 22.3(3)
C(12)-C(10)-C(11)-C(2) 0.8(3) C(21)-C(22)-C(23)-C(28) 140.7(2)
C(9)-C(10)-C(11)-C(6) 0.0(4) N(1)-C(22)-C(23)-C(24) ~160.1(2)
C(12)-C(10)-C(11)-C(6) ~179.5(2) C(21)-C(22)-C(23)-C(24) —41.7(3)
C(3)-C(2)-C(11)-C(10) ~179.6(3) C(28)-C(23)-C(24)-C(25) “1.3(4)
C(1)-C(2)-C(11)-C(10) 0.7(3) C(22)-C(23)-C(24)-C(25) ~178.9(2)
C(3)-C(2)-C(11)-C(6) 0.7(4) C(23)-C(24)-C(25)-C(26) 0.0(4)
C(1)-C(2)-C(11)-C(6) ~179.1(3) C(24)-C(25)-C(26)-C(27) L1(5)
C(5)-C(6)-C(11)-C(10) ~179.6(3) C(25)-C(26)-C(27)-C(28) ~0.9(5)
C(7)-C(6)-C(11)-C(10) ~0.7(4) C(24)-C(23)-C(28)-C(27) 1.5(4)
C(5)-C(6)-C(11)-C(2) 0.1(4) C(22)-C(23)-C(28)-C(27) 179.1(2)
C(7)-C(6)-C(11)-C(2) 179.0(3) C(24)-C(23)-C(28)-C(29) ~178.8(2)
C(9)-C(10)-C(12)-N(1) 57.7(4) C(22)-C(23)-C(28)-C(29) “1.1(4)
C(11)-C(10)-C(12)-N(1) ~122.9(2) C(26)-C(27)-C(28)-C(23) ~0.4(4)
C(9)-C(10)-C(12)-C(13) ~58.0(4) C(26)-C(27)-C(28)-C(29) 179.8(3)
C(11)-C(10)-C(12)-C(13) 121.3(2) C(23)-C(28)-C(29)-C(30) 11.6(4)
C(9)-C(10)-C(12)-C(1) 178.9(3) C(27)-C(28)-C(29)-C(30) ~168.6(3)
C(11)-C(10)-C(12)-C(1) ~1.8(3) C(28)-C(29)-C(30)-N(1) —42.4(3)
O(1)-C(1)-C(12)-N(1) -53.2(3) C(29)-C(30)-N(1)-C(22) 67.23)
C(2)-C(1)-C(12)-N(1) 123.2(2) C(29)-C(30)-N(1)-C(12) ~166.8(2)
O(1)-C(1)-C(12)-C(10) ~1743(3) C(23)-C(22)-N(1)-C(30) -56.6(3)
C(2)-C(1)-C(12)-C(10) 2.2(3) C(21)-C(22)-N(1)-C(30) 175.1(2)
O(1)-C(1)-C(12)-C(13) 63.1(3) C(23)-C(22)-N(1)-C(12) 172.00(19)
C(2)-C(1)-C(12)-C(13) ~120.5(2) C(21)-C(22)-N(1)-C(12) 43.7(2)
N(1)-C(12)-C(13)-C(14) 145.0(2) C(10)-C(12)-N(1)-C(30) 72.03)
C(10)-C(12)-C(13)-C(14) -93.5(2) C(13)-C(12)-N(1)-C(30) ~166.0(2)
C(1)-C(12)-C(13)-C(14) 23.0(3) C(1)-C(12)-N(1)-C(30) —43.13)
N(1)-C(12)-C(13)-C(21) 16.4(2) C(10)-C(12)-N(1)-C(22) ~159.8(2)
C(10)-C(12)-C(13)-C(21) 137.9(2) C(13)-C(12)-N(1)-C(22) -37.7(2)
C(1)-C(12)-C(13)-C(21) ~105.6(2) C(1)-C(12)-N(1)-C(22) 85.2(2)
C(21)-C(13)-C(14)-C(15) ~146.9(2) C(22)-C(21)-N(2)-0(4) -68.2(3)
C(12)-C(13)-C(14)-C(15) 89.93) C(13)-C(21)-N(2)-0(4) 47.2(3)
C(21)-C(13)-C(14)-C(20) 35.3(3) C(22)-C(21)-N(2)-0(3) 111.1(3)
C(12)-C(13)-C(14)-C(20) -87.9(3) C(13)-C(21)-N(2)-0(3) ~133.5(2)
C(20)-C(14)-C(15)-C(16) 1.2(4) C(16)-C(17)-0(2)-C(18) ~5.8(4)

C(13)-C(14)-C(15)-C(16) -176.7(2) C(19)-C(17)-0(2)-C(18) 174.4(3)
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Figure S18. *C NMR (100 MHz, CDCl,) of (4f).
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Figure S72. IR (KBr) of (7i).
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Figure S84. IR (KBr) of (7).
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