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Table

S1.

Intramolecular Heck reaction of 19 to induce a 6-endo-trig ring closure®

Pd source
OMe 0 ligand OMe o OMe OMe o
Oo )kR additive, base N)kR O XN
< LI O~ O
Br = Argon = R =
OMe A OMe OMe OMe o
19aR=H (see table) 20aR=H 24aR=H 21 5
19b R = CH;, 20b R = CHj 24b R = CH;,
Entry R Pd source Ligand Base Additive Solvent T, t 20 24 21 5 Rec. 19
(eq.) (eq.) (eq.) (eq.) (°C, h) (%)° (%) (%) (%) (%)°
1 H Pd(OAc), P(o-Tol)s iPrNEt, / ACN 90, 24 4f of of of of
(0.05) (0.1) (1.5) then
105, 24
2 H Pd(OAc), TPP K,CO3 TBAB DMF 100, 6 15f 6f of of of
(0.2) (0.3) (2.0) (2.0)
3 H Pd(OAc), / NaOAc / NMP 135,19  0f of of of of
(0.00025) (1.2)
4 H Pd(OAc), / NaOAc / NMP 135,19 of of of of of
(0.0005) (1.2)
5 H Pd(OAc), / NaOAc / NMP 135,19 0 of of of of
(0.001) (1.2)
6 H Pd(OAc), TPP K,CO3 TBAB DMA 100, 16 10f 8f of of of
(0.2) (0.3) (2.0) (2.0)
7 H Pd(OAc), TPP K,CO3 TBAB EtOH 100, 16 5f 2f of of of
(0.2) (0.3) (2.0) (2.0
8 H Pd(OAc), / KOACc TBAC DMF 100, 16 5f 4f of of of
(0.1) (5.5) (2.0)
9 H Pd(OAc), / KOAc TBAC Toluene 100,16  5f 6' of of of
(0.1) (5.5) (2.0)
10 H Pd(OAc), TPP K,CO3 TBAB DMF 100, 15 <6 0 0 0
(0.2) (0.3) (2.0) (2.0) 6
11 H Pd(OAc), rac-BINAP K,CO3 TBAB DMF 100, 15 <20 0 0 0
(0.2) (0.3) (2.0) (2.0) 16
12 H Pd(OAc), tBuCy,P.HBF, Cs,CO; / DMF 130, 10 0 4 11 0
(0.1) (0.2) (5.0) 22.5
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14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31¢

32

33

CH,

CHs

CH,3

CH;

CHs

CH,3

CH,

CHs

CH,3

CH;

CHs

CH,3

CH,

CHs

CH,3

CH;

CHs

CH,3

CH,

CHs

CH,

Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd(OAc),
(0.1)
Pd,dbas
(0.05)

tBuCy,P.HBF,
(0.2)
‘BuCy,P.HBF,
(0.2)
tBuCy,P.HBF,
(0.2)
tBuCy,P.HBF,
(0.2)
‘BuCy,P.HBF,
(0.2)
tBuCy,P.HBF,
(0.2)
CysP.HBF,
(0.2)
‘BusP.HBF,
(0.2)

TPP

(0.2)
JohnPhos
(0.2)

DPPP

(0.1)

DPPF

(0.1)

DPPE

(0.1)
Xantphos
(0.1)
rac-BINAP
(0.1)
rac-BINAP
(0.1)

rac-BINAP-Pd-G3
Buchwald precat. (0.1)
rac-BINAP-Pd-G3
Buchwald precat. (0.1)
rac-BINAP-Pd-G3
Buchwald precat. (0.1)
rac-BINAP-Pd-G3
Buchwald precat. (0.1)
rac-BINAP-Pd-G3

Cs,C0O3
(5.0)
Cs,COs
(4.0)
Cs,CO3
(3.0)
Cs,C0O3
(2.0)
Cs,COs
(1.2)
Cs,CO3
(1.2)
Cs,C0O3
(1.2)
Cs,CO3
(1.2)
Cs,CO3
(1.2)
Cs,C0O3
(1.2)
Cs,CO3
(1.2)
Cs,CO3
(1.2)
Cs,CO3
(1.2)
Cs,CO3
(1.2)
Cs,CO3
(1.2)
Cs,C0O3
(1.2)
Cs,CO3
(1.1)
EtsN
(2.0)
KsPO,
(1.1)
Na,CO3
(1.1)
K,CO3

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

130,
17.5
130,
17.5
130,
16.5
130,
16.5
130,
19
130,
16
130,
16
130,
16
130,
16
130,
16
130,
16
130,
16
130,
16
130,
16
130,
16
130,
16
DMF

DMF

DMF

DMF

130,

49¢

584

574

634

754

714

744

159

484

294

454

494

414

174

264

364

31d

394

23d

314

31¢

1d

trace ¢

4d

69

119

8d

367

29¢

384

297

314

324

347

444

444

494

374

274

424

50¢

4¢

o9

2d

trace ¢

trace ¢

trace ¢

o9

Od

o9

o9

Od

o9

o9

Od

o9

o9

Od

o9

o9

od

24d

24

14d

trace ¢

trace ¢

trace ¢

09

Od

o9

o9

Od

o9

o9

Od

o9

o9

Od

09

09

od

0¢

o9

Od

od

od

1679

Od

od

o9

Od

od

1549

Od

od

o9

Od

8d

o9

Od
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Buchwald precat. (0.1) (1.1) 16

34 CH; rac-BINAP-Pd-G3 K,CO3 TBAC DMF 130, 254 454 o¢ od 0“
Buchwald precat. (0.1) (1.1) (1.0) 16

359 CH; Pd(OAc), ‘BuCy,P.HBF, Cs,CO; / DMF 130, 92 0 0 0 0
(0.05) (0.1) (1.1) 16.5

36+h CH;  Pd(OAc), CysP.HBF, Cs,CO; / DMF 130, 65 0 0 0 0
(0.1) (0.2) (1.2) 16

37 CH; Pd(OAc), ‘BuCy,P.HBF, EtsN / DMF 130, 67¢ 1249 o¢ od 0“
(0.1) (0.2) (2.0) 16

38 CH;  Pd(OAc), tBuCy,P.HBF,  KsPO, / DMF 130, 61¢ 154 o¢ 0¢ o¢
(0.1) (0.2) (1.2) 16

397 CH; Pd(OAc), tBuCy,P.HBF, Ag,CO; / DMF 130, trace ¢ od od od od
(0.1) (0.2) (1.2) 16

919 (0.28 mmol), Pd(OAc),, ligand, base and additive were dissolved in the suitable solvent (2.8 mL), stirred and heated to the indicated temperature during the indicated time
under Ar. lsolated yield. !H NMR yield, calculated with 1,4-diacetylbenzene as internal standard. 9®H NMR yield, calculated with dimethyl sulfon as internal standard. éAmong the
other products, C-N bond cleavage of the vinyl functionality of the starting material by presumably hydrolysis was also observed in 4% (NMR yield) (structure not depicted). 1H NMR
yield, calculated with 1,3,5-trimethoxybenzene as internal standard. 9Reaction performed on a 4.35 mmol scale. "Reaction performed on a 20.70 mmol scale. ' C-N bond cleavage of
the vinyl functionality of the starting material by presumably hydrolysis was observed in 60% (NMR yield) (structure not depicted).

1H, 13C & 2D NMR spectra of compounds
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Figure 1 'H NMR spectrum of benzo[g]isoquinoline-5,10-dione (5) (CDCls;, 400 MHz).
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Figure 2 'H NMR spectrum of 2-bromo-3-(2-bromomethyl)-1,4-dimethoxynaphthalene (17) (CDCl;, 400 MHz).
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Figure 3 'H NMR spectrum of N-((3-bromo-1,4-dimethoxynaphthalen-2-yl)methyl)-N-vinylformamide (19a) (CDCl;, 400 MHz).
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Figure 4 3C NMR spectrum of N-((3-bromo-1,4-dimethoxynaphthalen-2-yl)methyl)-N-vinylformamide (19a) (CDCl;, 100 MHz).
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S20



a® 20

f1 (ppm)

80

100

—= 120

140

ll

160

180

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
2 (ppm)
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Figure 38 COSY spectrum of 5,10-dioxo-5,10-dihydrobenzo[g]lisoquinoline 2-oxide (22) (CDCl;, 400 MHz).
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Figure 39 HSQC spectrum of 5,10-dioxo-5,10-dihydrobenzo[g]isoquinoline 2-oxide (22) (CDCl;, 400 MHz).
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Figure 46 HSQC spectrum of 1-chlorobenzo[g]lisoquinoline-5,10-dione (23a) (CDCl;, 400 MHz).
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Figure 47 HMBC spectrum of 1-chlorobenzo[glisoquinoline-5,10-dione (23a) (CDCl;, 400 MHz).
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Figure 48 NOESY spectrum of 1-chlorobenzo[glJisoquinoline-5,10-dione (23a) (CDCl;, 400 MHz).
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Figure 127 UPLC spectrum of benzo[g]isoquinoline-5,10-dione (5).
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Figure 129 UPLC spectrum of N-((3-bromo-1,4-dimethoxynaphthalen-2-yl)methyl)-N-vinylacetamide (19b).
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Figure 133 UPLC spectrum of 1-chlorobenzo[g]isoquinoline-5,10-dione (23a).
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Figure 136 UPLC spectrum of 1-phenylbenzo[g]isoquinoline-5,10-dione (25a).
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Figure 137 UPLC spectrum of 1-p-tolylbenzo[g]isoquinoline-5,10-dione (25b).
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Figure 138 UPLC spectrum of 1-o-tolylbenzo[g]isoquinoline-5,10-dione (25c).
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Figure 139 UPLC spectrum of 1-(p-(trifluoromethyl)phenyl)benzo[g]isoquinoline-5,10-dione (25d).
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Figure 140 UPLC spectrum of 1-(p-ethoxyphenyl)benzo[g]isoquinoline-5,10-dione (25e).
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Figure 141 UPLC spectrum of 1-(o-ethoxyphenyl)benzo[glisoquinoline-5,10-dione (25f).
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Figure 143 UPLC spectrum of 1-(p-nitrophenyl)benzo[glisoquinoline-5,10-dione (25h).
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Figure 144 UPLC spectrum of 1-(p-hydroxyphenyl)benzo[glisoquinoline-5,10-dione (25i).
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Figure 145 UPLC spectrum of 1-methoxybenzo[g]lisoquinoline-5,10-dione (26).
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Figure 146 UPLC spectrum of 3-(o-tolyl)benzo[g]isoquinoline-5,10-dione (27a).
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Figure 147 UPLC spectrum of 3-(p-ethoxyphenyl)benzo[g]isoquinoline-5,10-dione (27b).
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Figure 148 UPLC spectrum of (E)-3-styrylbenzo[g]isoquinoline-5,10-dione (27c).
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Figure 149 UPLC spectrum of 1-(p-tolylamino)benzo[glisoquinoline-5,10-dione (28a).
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Figure 150 UPLC spectrum of 1-((p-methoxyphenyl)amino)benzo[glisoquinoline-5,10-dione (28b).
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Figure 151 UPLC spectrum of 1-((p-(trifluoromethyl)phenyl)amino)benzo[glisoquinoline-5,10-dione (28c).
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Figure 152 UPLC spectrum of 1-((p-chlorophenyl)amino)benzo[g]isoquinoline-5,10-dione (28d).
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Figure 153 UPLC spectrum of 1-((p-nitrophenyl)amino)benzo[g]isoquinoline-5,10-dione (28e).

S157



30a PTLC 10-5
RS _20190107_009A

07-Jan-2019

8.5

8.4

7.57
E N N N~
7.5
E N
6.5

6.4

hE5
E 30a

2 50

4.5

4.0

3.5

3H

2.5

2.04

1.57

10 —————— i

531

340729 5|

30a PTLC 10-5
Diode Array
Range: 8.779)
Area|

150 200 250 300 350 400 450

Figure 154 UPLC spectrum of 3,3'-(p-tolylazanediyl)bis(benzo[glisoquinoline-5,10-dione) (30a).
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Figure 155 UPLC spectrum of 3,3'-(o-tolylazanediyl)bis(benzo[g]isoquinoline-5,10-dione) (30b).
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