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(A) Typical experimental procedure
To a Schlenk tube were added alkenes 1 (0.2 mmol), ethers 2 (2 mL), indole 3 (0.4
mmol), Cu(MeCN)4PFs (10 mol%; 0.02 mmol), TBPB (3 equiv; 0.6 mmol). Then the
tube was charged with argon, and was stirred at 110 °C for 16 h until complete
consumption of starting material as monitored by TLC and/or GC-MS analysis. After
the reaction was finished, the concentrated in vacuum, and the resulting residue was
purified by silica gel column chromatography (hexane/ethyl acetate) to afford the
desired products 4.
(B) Analytical data
3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1-methyl-1H-indole (4aaa):
O N/ dr=1:1
PN |
o rown oil; 'H NMR (400 MHz, CDCls) &: 7.48-7.42

MeO 0 (m, 1H), 7.25-7.13 (m, 4H), 7.03-6.97 (m, 1H), 6.81-6.77
(m, 3H), 4.41-4.35 (m, 1H), 3.79-3.49 (m, 11.45H), 3.43-3.38 (m, 0.51H), 3.34-3.28
(m, 1H), 2.28-2.21 (m, 0.47H), 2.10-2.04 (m, 1H), 1.90-1.84 (m, 0.47H); *C NMR
(100 MHz, CDCl3) 6: 158.0, 157.9, 137.5, 137.3, 137.3, 136.5, 129.0, 128.6, 127.5,
127.3, 126.0, 125.6, 121.6, 119.8, 119.7, 119.2, 118.8, 118.7, 118.0, 113.9, 113.8,
109.2, 109.1, 73.5, 73.2, 71.5, 71.4, 66.8, 66.7, 66.6 (2C), 55.3, 38.6, 38.0, 37.3, 37.2,
32.8, 32.7; LRMS (EL, 70 eV) m/z (%): 351 (M", 18), 250 (100), 235 (9), 206 (29);

HRMS m/z (ESI) calcd for C22HagNO3 ([M+H]") 352.1907, found 352.1901.



/ 3-(2-(1,4-Dioxan-2-yl)-1-(p-tolyl)ethyl)-1-methyl-1H-

o/\ indole (4baa):

o

dr=1.2:1

Brown oil; 'H NMR (400 MHz, CDCl3) &: 7.49 (d, J = 8.0 Hz, 0.61H), 7.45 (d, J =
8.0 Hz, 0.52H), 7.26-7.13 (m, 4H), 7.09-6.97 (m, 3H), 6.82 (d, J = 6.0 Hz, 1H), 4.43-
437 (m, 1H), 3.79-3.27 (m, 13H), 2.12-2.08 (m, 3.66H), 2.10 (t, J = 7.2 Hz, 1H),
1.94-1.87 (m, 0.63H); '*C NMR (100 MHz, CDCls) &: 142.2, 141.2, 137.2, 137.2,
135.6, 135.4, 129.1, 129.1, 127.9, 127.5, 127.4, 127.2, 126.0, 125.6, 121.5, 119.6,
119.5,119.0, 118.7, 118.6, 117.8, 109.1, 109.0, 73.4, 73.1, 71.4, 71.3, 66.7, 66.6, 66.5,
66.5, 38.5, 37.9, 37.6, 37.4, 32.7, 32.6, 21.0, 20.9; LRMS (EI, 70 eV) m/z (%): 335
(M*, 26), 234 (100), 218 (11); HRMS m/z (ESI) calcd for C22H26NO2 ([M+H]")
336.1958, found 336.1966.
3-(2-(1,4-Dioxan-2-yl)-1-(3-methoxyphenyl)ethyl)-1-methyl-1H-indole (4daa):

/ dr=1.2:1

0/\0 Brown oil; "H NMR (400 MHz, CDCl3) &: 7.51 (d, J = 8.0 Hz,
1H), 7.46 (d, J = 8.0 Hz, 1H), 7.27-7.23 (m, 1H), 7.21-7.15 (m,
2H), 7.05-6.98 (m, 1H), 6.93-6.84 (m, 3H), 6.73-6.69 (m, 1H),

4.45-439 (m, 1H), 3.85-3.70 (m, 8H), 3.67-3.51 (m, 4H), 3.36-3.29 (m, 1H), 2.30-

2.21 (m, 0.61H), 2.12-2.09 (m, 1H), 1.96-1.89 (m, 0.55H); *C NMR (100 MHz,

CDCl3) 8: 159.6, 159.6, 147.1, 146.1, 137.2, 137.2, 129.3 (2C), 126.0, 125.6, 121.6,

121.6, 120.6, 120.1, 119.6, 119.5, 118.8, 118.7, 118.6, 117.5, 114.3, 113.7, 111.1,

111.0, 109.1, 109.0, 73.4, 73.1, 71.4 (2C), 66.7, 66.6, 66.5, 66.5, 55.1, 38.4, 38.1, 37.9,



37.8,32.7, 32.7,29.7; LRMS (EL 70 V) m/z (%): 351 (M, 24), 250 (100), 206 (18),
144 (16); HRMS m/z (ESI) caled for C22HasNO3 ([M+H]") 352.1907, found 352.1918.

3-(2-(1,4-Dioxan-2-yl)-1-(2-methoxyphenyl)ethyl)-1-methyl-1H-indole (4eaa):
dr=1.1:1
Brown oil; '"H NMR (400 MHz, CDCls) &: 7.51 (t, J = 8.4 Hz,

O 1H), 7.24-7.10 (m, 4H), 7.03-6.98 (m, 1H), 6.87-6.80 (m, 3H),

OMe 4.89-4.82 (m, 1H), 3.87-3.45 (m, 12H), 3.35-3.29 (m, 1H), 2.28-

2.21 (m, 0.50H), 2.14 (t, J = 7.2 Hz, 1H), 2.04-1.97 (m, 1H); >*C NMR (100 MHz,
CDCl3) o: 157.0, 156.6, 137.1, 137.0, 133.3, 133.0, 128.3, 128.0, 127.7, 127.5, 127.0
(2C), 126.1, 126.0, 121.4, 120.6, 119.6, 119.6, 118.6, 118.5, 118.1, 118.0, 110.7,
110.5, 109.0, 108.9, 74.0, 73.6, 71.5, 71.4, 66.8, 66.7, 66.5, 55.5, 37.8, 37.6, 32.6,
30.8, 29.8; LRMS (EIL, 70 V) m/z (%): 351 (M", 24), 250 (73), 234 (22), 144 (100);
HRMS m/z (ESI) caled for C22H26NOs ([M+H]") 352.1907, found 352.1917.

/ 3-(2-(1,4-Dioxan-2-yl)-1-(naphthalen-1-yl)-1-phenylethyl)-

o 1-methyl-1H-indole (4faa):

dr=1.2:1

Light yellow oil; 1H NMR (400 MHz, CDCI3) &: 8.10 (s,
0.47H), 7.89 (s, 0.56H), 7.80-7.65 (m, 3H), 7.51-7.37 (m, 5H), 7.26-7.03 (m, 6H),
6.89-6.81 (m, 2H), 3.79-3.48 (m, 8H), 3.18 (d, J = 14.8 Hz, 1H), 2.91 (t, J = 10.8 Hz,
1H), 2.52-2.47 (m, 1H), 2.36 (t, J = 12.0 Hz, 1H); *C NMR (100 MHz, CDCI3) &:
146.5, 145.9, 144.2, 143.6, 137.6, 133.2, 133.1, 131.8, 131.7, 129.1, 128.8, 128.8,
128.7, 128.3, 128.3, 128.2, 128.0, 127.9, 127.6, 127.4, 127.3, 127.2, 126.8, 126.7,

126.1, 126.0, 125.8, 125.7, 125.7, 125.7, 125.6, 122.1, 121.4, 120.1, 119.6, 118.7,



109.4, 109.3, 74.3, 74.2, 71.8, 67.0, 66.0, 51.7, 43.2, 43.1, 32.8, 32.8; HRMS m/z

(ESI) caled for C31H30NO2 ([M+H]") 448.2271, found 448.2260.

N/ 3-(1-(1,4-Dioxan-2-yl)-2-(4-methoxyphenyl)propan-2-yl)-1-
I
methyl-1H-indole (4gaa):
O o dr=1.1:1
MeO 0

Brown oil; 'H NMR (400 MHz, CDCl3) &: 7.27-6.99 (m, SH),
6.93-6.74 (m, 4H), 3.78-3.45 (m, 11H), 3.19-3.06 (m, 1.69H), 2.92-2.89 (m, 0.42H),
2.34-2.26 (m, 1H), 2.19-2.14 (m, 0.42H), 2.03-1.98 (m, 0.59H), 1.82 (s, 1.70H), 1.71
(s, 1.49H); °C NMR (100 MHz, CDCl3) 8: 157.6, 157.4, 141.1, 139.5, 137.8, 137.6,
128.1, 127.6, 126.7, 126.3, 126.1, 125.2, 124.6, 121.4, 121.3, 121.3, 121.2, 118.4,
118.3, 113.3, 113.3, 109.2, 109.0, 73.8, 73.4, 71.7, 71.6, 66.6, 66.2, 66.2, 55.1, 44.8,
43.0, 412, 40.7, 32.7, 32.6, 29.6, 27.0; (EL 70 ¢V)) m/z (%): 365 (M", 15), 264 (100),
133 (23); HRMS m/z (ESI) caled for CasHasNO3 ([M+H]") 366.2064, found 366.2075.
3-(2-(1,4-Dioxan-2-yl)-1,1-diphenylethyl)-1-methyl-1H-indole (4haa):

N Brown oil; "H NMR (400 MHz, CDCL:) &: 7.48 (d, J = 8.0 Hz,
o

o 2H), 7.36 (d, J = 8.0 Hz, 2H), 7.27-7.11 (m, 8H), 7.01 (d, J =

Ph

Ph 8.0 Hz, 1H), 6.89-6.85 (m, 2H), 3.75-3.72 (m, 4H), 3.62-3.45

(m, 4H), 3.06 (d, J = 14.8 Hz, 1H), 2.88 (t, J = 10.4 Hz, 1H), 2.41-2.30 (m, 2H); 3C
NMR (100 MHz, CDCls) &: 146.8, 146.1, 137.6, 128.7, 128.7, 128.5, 127.9, 127.9,
126.7, 126.0, 125.9, 122.1, 121.4, 120.2, 118.6, 109.3, 74.2, 71.8, 67.0, 66.0, 51.5,
43.3,32.8; (EL 70 V) m/z (%): 397 (M", 8), 276 (100), 218 (7), 165 (8); HRMS m/z

(ESI) caled for C27HasNOz ([M+H]") 398.2115, found 398.2123.



3-(1,1-bis(4-chlorophenyl)-2-(1,4-Dioxan-2-yl)ethyl)-1-methyl-1H-indole (4iaa):

CI o//\o

o O 4 O 3.71 (m, 4H), 3.58-3.43 (m, 4H), 2.98-2.88 (m, 2H), 2.43-2.32

N
/

Brown oil; 'TH NMR (400 MHz, CDCl3) &: 7.39 (d, J = 8.4 Hz,

2H), 7.28-7.14 (m, 8H), 6.97-6.90 (m, 2H), 6.79 (s, 1H), 3.73-

(m, 2H); 3C NMR (100 MHz, CDCl3) &: 144.9, 144.5, 137.6,
132.1, 131.9, 129.9, 129.9, 128.8, 128.2, 128.1, 126.3, 121.7, 119.2, 118.9, 109.6,
73.9, 71.6, 67.0, 66.0, 50.9, 42.9, 32.8; (EL, 70 eV) m/z (%): 467 (M'+2, 2), 465 (M,
7), 364 (100), 146 (13); HRMS m/z (ESI) caled for C27H26*CLLNO: ([M+H])
466.1335, found 466.1346.

3-(2-(1,4-Dioxan-2-yl)-1-(3-methylthiophen-2-yl)ethyl)-1-methyl-1H-indole (4jaa):

N dr=1.3:1

O/j) Brown oil; 'TH NMR (400 MHz, CDCl3) &: 7.61 (d, J = 8.0 Hz,
S 0.58H), 7.51 (d, J = 8.0 Hz, 0.44H), 7.26-7.16 (m, 2H), 7.08-
6.99 (m, 2H), 6.85 (s, 1H), 6.77-6.73 (m, 1H), 4.85-4.75 (m, 1H), 3.80-3.44 (m, 9H),
3.34-3.28 (m, 1H), 2.27-2.08 (m, 4.59H), 1.95-1.89 (t, J = 12.4 Hz, 0.52H); *C NMR
(100 MHz, CDCls) o: 143.1, 142.1, 137.1, 136.9, 133.2, 132.1, 130.0, 129.7, 127.4,
127.0, 126.2, 125.6, 121.8, 121.6, 121.6, 120.9, 119.3, 119.2, 118.8, 118.8, 117.3,
109.2, 109.1, 73.2, 73.1, 71.3, 71.2, 66.6 (2C), 66.5, 39.7, 39.5, 32.7, 32.6, 31.1, 31.1,
13.9, 13.7: LRMS (EL 70 eV) m/z (%): 341 (M, 21), 240 (100), 224 (13), 207 (14);

HRMS m/z (ESI) caled for C20H24NO»S ([M+H]") 342.1522, found 342.1510.



/ 3-(2-(1,4-Dioxan-2-yl)-1-(3-fluoro-4-

0/\0 methoxyphenyl)ethyl)-1-methyl-1H-indole (4kaa):

dr=1.1:1

Brown oil; '"H NMR (400 MHz, CDCl3) §: 7.45-7.39(m,
1H), 7.26-7.15 (m, 2H), 7.04-6.98 (m, 3H), 6.89-6.82 (m, 2H), 4.42-4.36 (m, 1H),
3.85-3.51 (m, 12H), 3.38-3.29 (m, 1H), 2.26-2.19 (m, 0.41H), 2.06 (t, J = 6.8 Hz, 1H),
1.89-1.82 (m, 1H); '3C NMR (100 MHz, CDCl3) 8: 153.66, 151.1, 145.9, 145.8, 145.7,
145.6, 138.7, 138.7, 137.7, 137.6, 137.2, 137.2, 127.3, 127.0, 125.9, 125.5, 123.6,
123.6, 123.0 (2C), 121.7,119.5, 119.4, 118.8, 118.7, 118.4, 117.2, 115.6, 115.5, 115.3,
115.1, 113.3, 109.2, 109.1, 73.3, 72.9, 71.4, 71.3, 66.7, 66.6, 66.5, 66.5, 56.3, 38.3,
37.7, 37.1, 37.0, 32.7, 32.6; 'F NMR (376 MHz, CDCI3) § -135.23; LRMS (EIL, 70
eV) m/z (%): 369 (M™, 21), 269 (100), 253 (18), 224 (24); HRMS m/z (ESI) calcd for
C22H2sFNOs ([M+H]") 370.1813, found 370.1821.
3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxy-2-methylphenyl)ethyl)-1-methyl-1H-indole
(4laa):
dr=1.2:1

Brown oil; 'H NMR (400 MHz, CDCl3) §:7.54 (d, J = 8.0

MeO Hz, 1H), 7.44 (d, J = 8.0 Hz, 1H), 7.27-7.11 (m, 3H),
7.07-6.99 (m, 1H), 6.72-6.67 (m, 3H), 4.67-4.59 (m, 1H), 3.78-3.53 (m, 11.62H),
3.44-3.27 (m, 1.54H), 2.41 (s, 1H), 2.31-2.22 (m, 2.17H), 2.07-1.95 (m, 1H), 1.92-
1.85 (m, 1H); '*C NMR (100 MHz, CDCls) &: 157.5, 137.6, 137.2, 137.0, 135.8,

134.4, 128.0, 127.9, 127.2, 127.1, 126.5, 126.0, 121.5, 119.5, 119.3, 118.7, 118.6,



118.0, 116.0, 115.7, 111.4, 110.9, 109.1, 109.0, 73.3, 73.3, 71.5, 71.5, 66.7, 66.6, 66.5,
66.5, 55.1, 38.5, 38.2, 32.7, 32.6, 32.5, 32.4, 19.9, 19.9; LRMS (EI, 70 eV) m/z (%):
365 (M", 22), 264 (100), 248 (5), 220 (8); HRMS m/z (ESI) calcd for C23H2sNOs3
([M+H]") 366.2064, found 366.2074.
3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1H-indole (4aba):
O NH dr=1.1:1

7 O/\O Brown oil; 'H NMR (400 MHz, CDCl3) &: 8.04 (s,
MeO O 0.50H), 7.98 (s, 0.50H), 7.47-7.41 (m, 1H), 7.30 (t, J =
8.0 Hz, 1H), 7.24-7.20 (m, 2H), 7.16-7.10 (m, 1H), 7.03-6.96 (m, 2H), 6.80 (t, J = 8.4
Hz, 2H), 4.43-4.36 (m, 1H), 3.81-3.71 (m, 5H), 3.67-3.51 (m, 3.51H), 3.41-3.29 (m,
1.53H), 2.25 (m, 0.52H), 2.13-2.07 (m, 1H), 1.94-1.83 (m, 0.51H); *C NMR (100
MHz, CDCls) 8:158.0, 157.8, 137.2, 136.6, 136.5, 136.3, 129.0, 128.5, 127.0, 126.8,
122.0 (2C), 121.1, 120.6, 120.6, 119.6, 119.5, 119.4, 119.3, 119.2, 113.8 (2C), 111.1,
110.9, 73.5, 73.1, 71.4, 71.3, 66.7, 66.6, 66.5, 55.2, 38.4, 37.8, 37.2, 37.1; LRMS (EI,
70 eV) m/z (%): 337 (M", 17), 236 (100), 207 (26), 192 (24); HRMS m/z (ESI) calcd
for C21H24NO;3 ([M+H]") 338.1751, found 338.1760.

O N,Bn 3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1-
7 O/E benzyl-1H-indole (4aca):
0 dr=1:1
MeO

Brown oil; 'H NMR (400 MHz, CDCl3) &: 7.47-7.40 (m, 1H), 7.27-7.17 (m, 6H),
7.12-6.92 (m, 5H), 6.82-6.77 (m, 2H), 5.24 (d, J = 5.2 Hz, 2H), 4.44-4.36 (m, 1H),

3.79-3.50 (m, 7.63H), 3.42-3.27 (m, 1.67H), 2.26-2.21 (m, 0.51H), 2.11-2.07 (m, 1H),



1.89-1.83 (m, 0.58H); 13C NMR (100 MHz, CDCLs) &: 1157.9, 157.8, 137.8, 137.6,
137.2, 136.9, 136.3, 128.9, 128.7, 128.7, 128.5, 127.6, 127.5, 127.4, 126.6, 126.6,
125.4, 124.9, 121.8, 121.7, 119.8, 119.8, 119.7, 119.0, 118.9, 118.5, 113.8, 113.7,
109.6, 109.5, 73.4, 73.0, 71.4, 71.2, 66.7, 66.6, 66.5, 5.1, 49.8, 49.8, 38.4, 37.9, 37.2,
37.1; LRMS (EL 70 eV) m/z (%): 427 (M*, 5), 326 (100), 91 (89); HRMS m/z (ESI)
caled for CasHzoNOs ([M+H]") 428.2220, found 428.2228.

/ 3-(1-(4-methoxyphenyl)-2-(tetrahydrofuran-2-

O/\O yl)ethyl)-1,5-dimethyl-1H-indole (4ada):
MeO
Brown oil; 'H NMR (400 MHz, CDCl3) &: 7.27-7.20 (m, 3H), 7.13 (t, J = 8.0 Hz,
1H), 6.99 (t, J = 8.0 Hz, 1H), 6.83-6.76 (m, 3H), 4.38-4.33 (m, 1H), 3.80-3.52 (m,
11.56H), 3.43-3.28 (m, 1.58H), 2.39 (s, 3H), 2.24-2.19 (m, 0.56H), 2.07 (t, J = 7.2 Hz,
1H), 1.91-1.84 (m, 0.56H); '*C NMR (100 MHz, CDCls) 8: 157.9, 157.8, 137.6, 136.5,
135.7, 135.6, 128.9, 128.4, 127.9, 127.8, 127.7, 127.3, 126.0, 125.7, 123.2, 119.2,
119.1,118.4,117.4,113.8, 113.7, 108.8, 108.7, 73.5, 73.2, 71.4, 71.3, 66.7, 66.6, 66.5
(20), 55.2,38.7, 38.1, 37.1, 37.0, 32.7, 32.7, 21.5 (2C); (EI, 70 eV) m/z (%): 365 (M",
78), 264 (100), 207 (38); HRMS m/z (ESI) caled for Ca3H2sNOs3 ([M+H]") 366.2064,
found 366.2075.

/ 3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-5-

O/\O bromo-1-methyl-1H-indole (4aea):

dr=1.2:1



Brown oil; '"H NMR (400 MHz, CDCl3) 8: 7.63 (s, 0.54H), 7.54 (s, 0.45H), 7.24-7.17
(m, 3H), 7.08 (t, J = 8.8 Hz, 1H), 6.83-6.79 (m, 3H), 4.35-4.32 (m, 1H), 3.84-3.27 (m,
13H), 2.20-2.01 (m, 1.56H), 1.89-1.82 (m, 0.55H); *C NMR (100 MHz, CDCls) §:
158.0, 157.9, 136.9, 135.9, 135.7, 129.1, 128.8, 128.3, 127.1, 126.7, 124.4, 122.0 (2C),
118.8, 117.8, 113.8, 113.8, 112.2, 112.1, 110.6, 110.5, 73.2, 72.9, 71.3, 71.3, 66.6,
66.6, 66.5, 55.2, 38.5, 37.9, 36.9, 36.6, 32.8, 32.8; LRMS (EI, 70 eV) m/z (%): 431
(M'+2, 18), 429 (M, 19), 330 (100), 249 (11), 207 (23); HRMS m/z (ESI) calcd for

C22HasBrNO3 ([M+H]") 430.1012, found 430.1019.

N/ 3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-5-
O/j) chloro-1-methyl-1H-indole (4afa):

MeO dr=1.1:1

Brown oil; '"H NMR (500 MHz, CDCl3) 8: 7.46 (s, 0.45H), 7.38 (s, 0.49H), 7.21-7.09
(m, 4H), 6.85-6.80 (m, 3H), 4.36-4.32 (m, 1H), 3.82-3.76 (m, 4H), 3.72-3 (m, 3H),
3.68-3.56 (m, 4H), 3.49-3.45 (m, 0.51H), 3.40-3.29 (m, 1.46H), 2.18 (m, 0.52H),
2.07-2.02 (m, 1H), 1.89-1.83 (m, 0.53H); *C NMR (125 MHz, CDCls) &: 158.01,
157.9, 137.0, 135.9, 135.6, 135.5, 128.8, 128.4, 128.3, 128.1, 127.3, 126.8, 124.6,
1245, 121.9, 119.0, 118.9, 118.9, 117.8, 113.9, 113.8, 110.2, 110.1, 73.2, 72.9, 71.4,
71.3,66.7, 66.6, 66.5, 66.5, 55.2, 38.5,37.9, 37.0, 36.7, 32.9, 32.9; LRMS (EI, 70 eV)
m/z (%): 387 (M'+2, 8), 385 (M", 21), 284 (100), 206 (7); HRMS m/z (ESI) calcd for

C2:Has3CINOs ([M+H]") 386.1517, found 386.1528.

O N/ 3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1-
NC

Y
O/\ methyl-1H-indole-5-carbonitrile (4aga):
0]

MeO



dr =1:1

Brown oil; 'H NMR (400 MHz, CDCl3) 8:1H N7.83 (s, 0.52H), 7.73 (s, 0.52H), 7.37
(t, J=8.8 Hz, 1H), 7.30-7.24 (m, 1H), 7.18 (t, J = 7.2 Hz, 2H), 6.96 (s, 1H), 6.83 (t, J
= 7.6 Hz, 2H), 4.42-4.36 (m, 1H), 3.82-3.56 (m, 11H), 3.46-3.30 (m, 2H), 2.20-2.00
(m, 1.54H), 1.90-1.83 (m, 0.59H); *C NMR (100 MHz, CDCl3) &: 158.2, 158.0,
138.7, 138.5, 136.4, 135.3, 128.8, 128.3, 128.1, 127.6, 127.2, 126.9, 125.3, 125.2,
124.5, 120.9, 120.8, 120.5, 119.4, 114.0, 113.9, 110.0, 109.9, 101.8, 101.6, 73.1, 72.7,
71.3,71.2, 66.6 (2C), 66.6, 66.5, 66.4, 55.2, 38.3, 37.7, 36.8, 36.5, 32.9, 32.8; LRMS
(EI, 70 eV) m/z (%):376 (M", 17), 275 (100), 231 (16), 206 (26); HRMS m/z (ESI)

caled for C23HasN2Os ([M+H]") 377.1860, found 377.1869.

1-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-
5,6-dihydro-4H-pyrrolo[3,2,1-ij|quinoline (4aha):

dr=1.1:1

Brown oil; 'H NMR (400 MHz, CDCl3) &: 7.28-7.21 (m,
3H), 6.93-6.78 (m, 5H), 4.40-4.33 (m, 1H), 4.10-4.06 (m, 2H), 3.79-3.70 (m, SH),
3.65-3.54 (m, 3.58H), 3.42-3.39 (m, 0.54H), 3.34-3.28 (m, 1H), 2.97-2.92 (m, 2H),
2.31-2.15 (m, 2.59H), 2.13-2.05 (m, 1H), 1.94-1.87 (m, 0.59H); '3C NMR (100 MHz,
CDCl) o: 157.9, 157.8, 137.6, 136.7, 134.7 (2C), 129.0, 128.5, 124.8, 124.6, 123.3,
122.9, 121.6, 121.5, 119.2, 119.1, 119.0, 118.4, 118.0, 117.3, 117.2, 113.8, 113.7,

73.5,73.2, 71.5, 71.3, 66.7, 66.6, 66.5 (2C), 55.2, 43.9, 43.9, 38.5, 38.0, 37.7, 37.6,



24.7,22.8 (2C); LRMS (EL, 70 eV) m/z (%): 377 (M*, 23), 276 (100), 232 (6), 204 (9);

HRMS m/z (ESI) calcd for C24HasNO3 ([M+H]") 378.2064, found 378.2074.

3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1,2-dimethyl-1H-indole
(4aia):

Brown oil; 'H NMR (400 MHz, CDCI3) &: 7.34 (d, J=7.6

Hz, 1H), 7.25-7.23 (m, 3H), 7.10 (t, J = 7.6 Hz, 1H), 6.93
(t, J = 7.6 Hz, 1H), 6.77 (d, J = 8.0 Hz, 2H), 4.53-4.49 (m, 1H), 3.79-3.74 (m, 4H),
3.67 (s, 3H), 3.63-3.49 (m, 4H), 3.34-3.27 (m, 2H), 2.38 (s, 3H), 2.18-2.17 (m, 2H);
3C NMR (100 MHz, CDCl3) &: 157.5, 137.2, 137.0, 133.8, 128.5, 126.6, 120.3, 119.4,
118.5,113.4,112.5, 108.6, 73.6, 71.5, 66.6, 66.5, 55.2, 36.0, 35.8, 29.5, 10.3;
Brown oil; 'TH NMR (400 MHz, CDCl3) &: 7.60 (d, J = 7.6 Hz, 1H), 7.23 (d, J = 6.8
Hz, 2H), 7.12 (t, J = 7.6 Hz, 1H), 7.02 (t, J = 7.6 Hz, 1H), 6.77 (d, J = 8.4 Hz, 2H),
4.32 (t, J = 8.0 Hz, 1H), 3.76-3.74 (m, 5H), 3.65-3.47 (m, 7H), 3.36-3.31 (m, 1H),
2.36-2.31 (m, 5H); 1*C NMR (100 MHz, CDCls) &: 157.7, 137.1, 136.9, 132.7, 128.5,
126.8, 120.3, 119.4, 118.8, 113.7, 108.7, 73.6, 71.4, 66.7, 66.6, 55.2, 37.1, 36.9, 29.5,
10.7;
(EL, 70 eV) m/z (%): 365 (M", 24), 264 (100), 220 (16), 145 (15); HRMS m/z (ESI)
calcd for C23H2sNO3 ([M+H]") 366.2064, found 366.2072.

O 2-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1,3-
N/
— dimethyl-1H-indole (4aja):

O g o dr=12:1
N



Brown oil; 'H NMR (400 MHz, CDCl3) &: 7.56-7.53 (m, 1H), 7.24-7.07 (m, 5H),
6.82-6.78 (m, 2H), 4.77-4.73 (m, 0.51H), 4.53 (t, J = 7.6 Hz, 0.43H), 3.76-3.34 (m,
13H), 2.38 (s, 1.38H), 2.30-2.23 (m, 3H), 2.06 (t, J = 12.8 Hz, 0.62H); '*C NMR (100
MHz, CDCl3) 6: 158.1, 157.9, 137.6, 136.9, 136.7, 136.7, 134.3, 133.9, 128.7, 128.6,
128.5, 128.3,121.0 (2C), 118.6, 118.6, 118.2, 118.2, 113.9, 113.7, 108.6, 108.5, 107.9,
107.3, 73.2, 73.0, 71.4, 71.3, 66.7, 66.6, 66.5, 66.5, 55.2, 36.4, 35.9, 35.4, 34.5, 30.4,
30.2,29.7,9.7,9.2; (EL 70 V) m/z (%): 365 (M", 66), 250 (23), 217 (18), 158 (100);
HRMS m/z (ESI) caled for C23H2sNO3 ([M+H]") 366.2064, found 366.2075.
1-(5-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-
1,2,4-trimethyl-1H-pyrrol-3-yl)ethan-1-one (4aka):

dr=1.8:1

Brown oil; 'H NMR (400 MHz, CDCl3) &: 7.07 (d, J = 8.0

MeO

Hz, 2H), 6.84-6.80 (m, 2H), 4.59-4.55 (m, 0.61H), 4.36 (t, J
= 7.6 Hz, 0.34H), 3.78-3.58 (m, 9H), 3.40-3.14 (m, 4H), 2.45-2.40 (m, 5H), 2.30-2.01
(m, 4H), 2.07-1.83 (m, 2H); 3C NMR (100 MHz, CDCls) &: 196.1 (2C), 158.0, 157.8,
135.2, 134.9, 134.5, 134.0, 130.7, 129.5, 128.3, 128.0, 121.6, 121.6, 116.9, 115.6,
113.9, 113.8, 73.3, 73.2, 71.4, 71.2, 66.7, 66.6, 66.5, 5.2, 35.5, 34.9, 34.3, 34.0, 31.5,
31.4,31.1,29.7, 12.6, 12.4, 12.4, 12.3; (EL 70 eV) m/z (%): 371 (M*, 33), 270 (100),
228 (14), 152 (24); HRMS m/z (ESI) caled for C22H30NO4 ([M+H]") 372.2169, found

372.2179.



3-(1-(4-methoxyphenyl)-2-(tetrahydrofuran-2-yl)ethyl)-1-methyl-1H-indole
/ (4aab):
I
7 dr=1.1:1
o :
O Yellow oil; 'H NMR (400 MHz, CDCl3) §: 7.50-7.45 (m,
MeO
1H), 7.25-7.22 (m, 3H), 7.15 (t, J = 7.6 Hz, 1H), 7.01-
6.99 (m, 1H), 6.85 (s, 1H), 6.81-6.78 (m, 2H), 4.38-4.34 (m, 0.48H), 4.29 (t, J = 7.6
Hz, 0.50H), 3.88-3.83 (m, 1H), 3.74-3.64 (m, 8H), 2.43-2.35 (m, 0.51H), 2.33-2.22
(m, 1.05H), 2.11-1.93 (m, 1.50H), 1.89-1.77(m, 2H), 1.54-1.43 (m, 1H); *C NMR
(100 MHz, CDCls) 6: 157.8, 157.7, 137.5, 137.2, 137.1, 128.9, 128.5, 127.3, 126.0,
125.5, 121.4, 121.4, 119.7, 119.6, 119.3, 118.6, 113.7, 113.6, 109.0 (2C), 67.4, 55.1,
55.1,42.5,42.2, 39.1, 39.0, 32.6, 31.6, 31.3, 25.7, 25.7; LRMS (EI, 70 eV) m/z (%):
335 (M7, 19), 250 (100), 205 (30), 145 (15); HRMS m/z (ESI) calcd for C22H26NO2

(IM+H]") 336.1958, found 336.1965.



(D) Spectra

3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1-methyl-1H-indole (4aaa)
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3-(2-(1,4-Dioxan-2-yl)-1-(p-tolyl)ethyl)-1-methyl-1H-indole (4baa)
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3-(2-(1,4-Dioxan-2-yl)-1-(3-methoxyphenyl)ethyl)-1-methyl-1H-indole (4daa)

ooo.o,_

LLOD
mvo.wgm

880°¢C
0Lz
£ZL'Z
667°¢
elee
82ee
geee
Z58°¢1
SzZ5°¢
PPSE
055°€
5.5€
LB5E
MERE
L89S
£59'¢1
0L9'EA
POLEA
0EL'E
vt e

19LE-
98.¢
LeLed
oLge
Z59e
80k

9zk b
069'9
04497
1eL9
L1219
65899
75897
z98°9
868 9|
GL6'9
1£6'9
£86'9
zoo' L4
5z0' L
SPOL
ol
S5LL
£9L'L
GLL'L
zal'L
FELL
eLzL
£eTL
8521
zizl
S50 L
SLbL
z05'L

LZ5'L

»550
80}
~Le0

oLl
prLe
828

Foo

80k
E60°E
i)

B0

80}
€50
‘Lgo

0.4

0.0

£1 (ppm)

61962
Lbgze
SEH%
BLE LE
868 LE

290'8¢g
86¢'8¢

m@mmm
Nmm.wmw
569'98

SPELLN
a5t eL—

Pquur
ooo.hh”\
LIELL

82160k
LBE OLL
Led'ellh
N\.\..m:;_
905611
609'6LL
820'0Z1
PIS L
cmméwvw
L9zl
mww.mw_.\
mom.mw_‘.

LSUapL~
Z90'LhL

PEIESL
mmm.mm_.v

10

20

40

200 190 180 17 180 150 140 0 120 110 100 90 B0
£1 (ppm)

210



10

60

70

3-(2-(1,4-Dioxan-2-yl)-1-(2-methoxyphenyl)ethyl)-1-methyl-1H-indole
(4eaa)
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3-(2-(1,4-Dioxan-2-yl)-1-(naphthalen-1-yl)-1-phenylethyl)-1-methyl-1H-indole (4faa)
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3-(1-(1,4-Dioxan-2-yl)-2-(4-methoxyphenyl)propan-2-yl)-1-methyl-1H-indole (4gaa)
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3-(2-(1,4-Dioxan-2-yl)-1,1-diphenylethyl)-1-methyl-1H-indole (4haa)

000'0— H\M F2 2
L TlTe— .
£0E T r _
e _ E
85877 L= seger—
PLET 3]
Mﬂmm = Fzoz| ., L6V 15— :
58 NW — F850] o mqo.wm/ G
Nom,m%n - F860[ « ch..__.m/..
oo 'e =T &
Li0Ele Lvov omN.EM
osp cf T z899.
zap ¢ Sth s
805 LLEil
955 ¢4 & i
985'€ o, e 7 e
RER ) < w
olie o il -
g5 ¢! H b Miag N ]
s Ay b g UE
88’9 b o <)o
1 AN t _,.mﬂ - == W4 | =
198'91 \ W mmm_m@f v 3
588'91 o ssizly
966 51 Fa LBBLZI |
o] PESEZ) =
Lo e G89'8ZIA
Lol i - “ 7698T) 5
A — v _
AU = FOOLES segiel— 5
B6L L T i [#
oz = FE0Cel e Jangpi~ -
%T L Fo szgoapl” L=
B L] = -
19214 e
p5e L] L2
IR o
Loy -
gy [ - L=
L .w [ =
£ g

£1 (ppm)



3-(1,1-bis(4-chlorophenyl)-2-(1,4-Dioxan-2-yl)ethyl)-1-methyl-1H-indole (4iaa)
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3-(2-(1,4-Dioxan-2-yl)-1-(3-methylthiophen-2-yl)ethyl)-1-methyl-1H-indole (4jaa)
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3-(2-(1,4-Dioxan-2-yl)-1-(3-fluoro-4-methoxyphenyl)ethyl)-1-methyl-1H-indole (4kaa)
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3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxy-2-methylphenyl)ethyl)-1-methyl-1H-indole (4laa)

0000
891
gasL |
600
2z0Z
PE0Z
brOz
€527
LOET
LOPT
z8z'e
067¢
80g'e ﬁ
gige
pECE #
ere e
£L8E
G6EC T
08561
Z55'€H W
065'€A
pLoeL
£89'e
Lroed
2994
€692
204
L e
@@nm%
i8Le
685
£09' 7
zLot
lzo
SPa'y
099 71
L9
5999
0699
zzLa
669
ZL0'L
620'L"
9v0'L
5904
pLLL
9el ]
arl]
=T
s8lL
207 L
1zZzL
PPz L
997 L
8zb'L
8yl L
8Z5'L
8vs L

i

bt

Hrikgt

0~ 0O
M an
~ v O

Fvsl
el

F oo

-

e

WD — OO
b A LS
(== R

£1 (ppm)

LLBBL
Nom.mrv.

hmw.wm
Nom.mmw
how.wm.\
L99'ZE
osL'ee
Osret

gL e
9759
8998
vl
mom.mhw
7o el
£89°9.
00022
gles

£P0'E0L
680601
0801k
SeT LLL
Q0L'GLL
mmm.m:‘k
zenall
9z9'8LL N
6Z.°8LL
89z'alL
wmv.m:L_
0LP'LZL
9e0'9zh r
LeP'9ZL
opl'iZh
cooezl
L0ZLEk

9P LGl —

180

60

120 110 100 50
£1 (ppm)

130

40

17

190

200



3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1H-indole (4aba)
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3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1-benzyl-1H-indole (4aca)

678 1
198l

622 1
107
R0
LU E
PlET

967 71
T

90z 21
612°€

167 ¢
FOE°E
1185
Leee]
8186
662 'E
care

LB £
105°E

16576
205
995£1
19

£F9°Er
769°6-E
0zL e

gL €

0]

s81g’

%m%
Z8e 7

90 7/

ok

672G
zre g’
PLLO

G649
91801
#T6°9
ar607
296°9
76697
SL04o
HOPE
G504
z30° L
L0} 4
6Ll 4
59174
63L°4
01z 41
Al
172 4]
5674
11T 4]
0k 41
]
LSt 4]
04!

FB0T

heoz
s
109
GO0l

@0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
A (ppm)

95

81 L8
A
L6 e
a.¢ gg”

P09 6
s eelry
9Lres"
95799,
115994
argag L
LT b
BOv LLf
zz0 s
lTreld
1899L
000221

di
bt
LGLELL
BFLLTLA
GeSazl
286971
ZIF LT
CiF il
R[S 8T
BFIQT
FEIRT LA
e 8Tl ~

TEEATLA
%@.@9\“
264 LEL
Pro el
LG ssL

S8/ 7/SLN
STELGLY

10

40 30

50

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 @0 80 70
A (ppm)

200




3-(1-(4-methoxyphenyl)-2-(tetrahydrofuran-2-yl)ethyl)-1,5-dimethyl-1H-indole (4ada)
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3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-5-bromo-1-methyl-1H-indole (4aea)
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3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-5-chloro-1-methyl-1H-indole (4afa)
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3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1-methyl-1H-indole-5-carbonitrile (4aga)
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1-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-5,6-dihydro-4H-pyrrolo[3,2,1-ij|quinoline

(4aha)
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3-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1,2-dimethyl-1H-indole (4aia)
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2-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1,3-dimethyl-1H-indole (4aja)
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1-(5-(2-(1,4-Dioxan-2-yl)-1-(4-methoxyphenyl)ethyl)-1,2,4-trimethyl-1H-pyrrol-3-yl)ethan-1-one

(4aka)
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3-(1-(4-methoxyphenyl)-2-(tetrahydrofuran-2-yl)ethyl)-1-methyl-1H-indole (4aab)
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