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Numbering of All THIQ Substrates Used in this Study
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Table S1. Optimization of the Iminium Formation Reaction with Tropylium Salt’

Slse
~N<

X
©Q\I\R

MeCN, reflux, 3 h

3 Ox 4
entry’ R X conversion” (%)
1 Ph (11) BF, <1
2 H (1m) BF,4 n.r.
3 Cbz (1n) BF,4 n.r.
4 Me (1b) BF, ~90
5 'Pr (10) BF, <10
6 "CoH1s (1p) BF, <5
7 -CH,Cy (1g) BF, 100
8° -CH,Ph (Bn, 1a) BF, 100
9 -CH,CH,Ph (1c) BF, 100
10 -CH,CH,CH,Ph (1d) BF, 100
11 -CH,Naphthyl (1k) BF, 100
12 -CHPh, (1f) BF, 100
13 Bn (1a) Br ~45
14 Bn (1a) BPh, 100
157 Bn (1a) PhsC*BF4 ~70
16¢ Bn (1a) NO'BF, ~80
17°¢ Bn on 6,7-(OMe),THIQ (1e) BF,4 100
18’ Isochroman (1q) BF,4 n.r.

? Reaction conditions: THIQ precursor (0.5 mmol) and tropylium salt (0.65 mmol) in

acetonitrile at reflux for 3 h (optimized conditions for entry 8).  Conversion of 1 by *H NMR.

‘ Solvent, temperature and reaction time were optimized for this substrate. d Tritylium or

nitrosonium tetrafluoroborate were used as the oxidant instead of tropylium salt. ¢ N-Benzyl-

6,7-dimethoxy THIQ was used as substrate.” Isochroman was used as substrate.
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'H NMR Studies of Iminium Formation Step for Substrates in Table 1

Iminium signals
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Confirmation of 6aa-6ac Structures by HMBC NMR
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HMBC Spectra of 6aa
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HMBC Spectra of 6ab
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HMBC Spectra of 6ac
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NMR Spectra
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2-benzyl-1,2,3,4-tetrahydroisoquinoline (1a); 1TH NMR (400 MHz, CDCI13), 13C NMR (100

MHz, CDCI3).

1a

8¢
s8¢
182~ —_— 06'L
66'C—F —

_
00°€
e0e
Ve~ 681

43 R::a

202
80°L
6L
6L
0z L
A S — 26
N _ = w0l
65 LF —_— = —_— mmo.m
L 00
L
9L
052
5L

4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.C

45
f1 (ppm)

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

9.0

9.5

€2'6c—

o005’
1195—
N

L9'Gel
0c'oct
092t

€'l —

-10

10

20

T
30

40

50

60

70

T
80

:
100 90
1 (ppm)

S10

110

120

or'8el
6,821

Le6e _‘\
SY'vel
S6'vEL

[ 4

'““

140

T T T T T
190 180 170 160 150

210 200




2-methyl-1,2,3,4-tetrahydroisoquinoline (1b); "H NMR (400 MHz, CDCl;), *C NMR (100
MHz, CDCly).
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2-phenethyl-1,2,3,4-tetrahydroisoquinoline (1c); 1H NMR (400 MHz, CDCls), 13C NMR (100
MHz, CDCI3).
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2-(3-phenylpropyl)-1,2,3,4-tetrahydroisoquinoline (1d); TH NMR (400 MHz, CDCl3), 13C

NMR (100 MHz, CDCl3).
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2-benzyl-2,6-dimethoxy-1,2,3,4-tetrahydroisoquinoline (1e); "H NMR (300 MHz, CDCl3), *C

NMR (76 MHz, CDCl).
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2-benzhydryl-1,2,3,4-tetrahydroisoquinoline (1f)

MHz, CDCls).
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2-(cyclohexylmethyl)-1,2,3,4-tetrahydroisoquinoline (1g): "H NMR (400 MHz, CDCls), *C
NMR (100 MHz, CDCly).
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2-(4-methoxybenzyl)-1,2,3,4-tetrahydroisoquinoline (1h); "H NMR (400 MHz, CDCl3), *C
NMR (100 MHz, CDCly).
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2-(4-bromobenzyl)-1,2,3,4-tetrahydroisoquinoline (1i); "H NMR (400 MHz, CDCls), *C NMR
(100 MHz, CDCly).
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"H NMR (400 MHz, CDCls), *C NMR

D:

2-(4-nitrobenzyl)-1,2,3,4-tetrahydroisoquinoline (1

(100 MHz, CDCL3).
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2-(naphthalen-2-ylmethyl)-1,2,3,4-tetrahydroisoquinoline (1k); 1H NMR (400 MHz, CDCl3),

13C NMR (100 MHz, CDCl3).
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2-phenyl-1,2,3,4-tetrahydroisoquinoline (11); *"H NMR (400 MHz, CDCl;), *C NMR (100 MHz,

CDCls).

e
no.mw
so'e

mm.m/

19€—7
No.m\

oy —

189

NNNW
NNN\

gL

1l

i

i

.

=

i

\uw

€0

v0'c

c0e

060
L0¢
66'€
loe

3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

4.0

6.0 55 5.0

6.5

7.5 7.0

8.0

8.5

9.0

9.5

f1 (ppm)

vI'6c—

Sgov—
90—

OLGHL—
89'8LL—
¥0'9Ct

vm.omrv.

§g'9ck
¥5'8¢ _v\
ccect
8y'velL
68'vEL

9505 —

I 1

T T T T T T T
80 70 60 50 40 30 20

T T T T T T T T T
190 180 170 160 150 140 130 120 110

210 200

-10

10

100 90
1 (ppm)

S21



2-carboxybenzyl-1,2,3,4-tetrahydroisoquinoline (1n); '"H NMR (400 MHz, CDCl;), *C NMR
(100 MHz, CDCly).
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2-isopropyl-1,2,3,4-tetrahydroisoquinoline (10); "H NMR (400 MHz, CDCls), *C NMR (100

MHz, CDCl5).
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2-nonyl-1,2,3,4-tetrahydroisoquinoline (1p); "H NMR (400 MHz, CD;CN), *C NMR (100

MHz, CD;CN).
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Methyl 2-(2-benzyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-2-methylpropanoate (6aa); 'H NMR
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Methyl 2-(2-benzyl-1,2,3,4-tetrahydroisoquinolin-1-yl)acetate (6ab); 1H NMR (400
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2-benzyl-1-(nitromethyl)-1,2,3,4-tetrahydroisoquinoline (6ac); 1TH NMR (400 MHz, CDCls),

13C NMR (100 MHz, CDCl3), HMBC (300 MHz, CDCl5).
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enzyl-1-ethyl-1,2,3,4-tetrahydroisoquinoline (6af); tH NMR (400 MHz, CDCl3),13C NMR

f1 (ppm)
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2-benzyl-1-(4-methoxyphenyl)-1,2,3,4-tetrahydroisoquinoline (6ag); 1H NMR (400
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2-benzyl-1-(3-methoxyphenyl)-1,2,3,4-tetrahydroisoquinoline (6ah); 1TH NMR (400 MHz,
CDCl3),13C NMR (100 MHz, CDCI3).
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Methyl 2-(1,2,3,4-tetrahydroisoquinolin-1-yl)-2-methylpropanoate (6ba); 1H NMR (400 MHz,
CDCl3),13C NMR (100 MHz, CDCI3).
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Methyl 2-(1,2,3,4-tetrahydroisoquinolin-1-yl)acetate (6bb) ; 1H NMR (400 MHz, CDCl3), 13C
NMR (100 MHz, CDCls).
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1-(3-methoxyphenyl)-2-methyl-1,2,3,4-tetrahydroisoquinoline (6bh); 1TH NMR (400 MHz,
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Methyl 2-methyl-2-(2-phenethyl-1,2,3,4-tetrahydroisoquinolin-1-yl)propanoate (6ca); 1H
NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3).
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Methyl 2-(2-phenethyl-1,2,3,4-tetrahydroisoquinolin-1-yl)acetate (6¢cb); TH NMR (400
MHz, CDCI3),13C NMR (100 MHz, CDCI3).
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1-ethyl-2-phenylethyl-1,2,3,4-tetrahydroisoquinoline (6cf); 1H NMR (400 MHz, CDCl3), 13C
NMR (100 MHz, CDCI3).
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Methyl 2-methyl-2-(2-(3-phenylpropyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)propanoate (6da); 1H

NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3).
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Methyl 2-(2-(3-phenylpropyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)acetate (6db); 1TH NMR

(400 MHz, CDCl3), 3C NMR (100 MHz, CDCl3).
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1-ethyl-2-(3-phenylpropyl)-1,2,3,4-tetrahydroisoquinoline (6df); 1H NMR (400 MHz,

6df
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Methyl 2-(2benzyl-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolin-1-yl)-2-methylpropanoate
(6ea); TH NMR (400 MHz, CDCl3),
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Methyl 2-(2-benzhydryl-1,2,3,4-tetrahydroisoquinolin-1-yl)-2-methylpropanoate (6fa); 1H
NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3).
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Methyl 2-(2-benzhydryl-1,2,3,4-tetrahydroisoquinolin-1-yl)acetate (6fb); TH NMR (400
MHz, CDCI3), 13C NMR (75 MHz, CDCls).
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2-benzhydryl-1-(nitromethyl)-1,2,3,4-tetrahydroisoquinoline (6fc); TH NMR (400 MHz, CDCI3),
13C NMR (100 MHz, CDCI3).
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2-benzhydryl-1-ethyl-1,2,3,4-tetrahydroisoquinoline (6ff); 1H NMR (400 MHz, CDCls), 13C
NMR (100 MHz, CDCI3).
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2-benzhydryl-1-(4-methoxyphenyl)-1,2,3,4-tetrahydroisoquinoline (6fg); 1H NMR (400
MHz, CDCI3), 13C NMR (100 MHz, CDC13)
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2-benzhydryl-1-(3-methoxyphenyl)-1,2,3,4-tetrahydroisoquinoline (6fh); tH NMR (400

MHz, CDCl3

6fh
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Methyl 2-(2-(cyclohexylmethyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2-methylpropanoate (6ga);

1H NMR (400 MHz, CDCls), 13C NMR (100 MHz, CDCls).
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Methyl 2-(2-(cyclohexylmethyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)acetate (6gb); TH NMR (400
MHz, CDCI3),13C NMR (100 MHz, CDCI3).
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2-(cyclohexylmethyl)-1-ethyl-1,2,3,4-tetrahydroisoquinoline (6gf); 1H NMR (400 MHz,
CDCls), 13C NMR (100 MHz, CDCl3).
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Methyl 2-(2-(4-methoxybenzyl)-1,2,3,4-tetrahydroisoquinolin- 1-yl)-2-methylpropanoate (6ha);
1TH NMR (400 MHz, CDCl3),13C NMR (100 MHz, CDCl3).
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TH NMR (400

.
)

Methyl 2-(2-(4-methoxybenzyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)acetate (6hb)

MHz, CDCl3), 13C NMR (100 MHz, CDCls).
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1-ethyl-2-(4-methoxybenzyl)-1,2,3,4-tetrahydroisoquinoline (6hf); 1TH NMR (400 MHz,
CDC13) 13C NMR (100 MHz, CDCI3).
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Methyl 2-(2-(4-bromobenzyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2-methylpropanoate (6ia); 1H
NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3).
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Methyl 2-(2-(4-bromobenzyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)acetate (6ib); 1TH NMR (400
MHz, CDCl3),13C NMR (100 MHz, CDCls).
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Methyl 2-(2-(4-nitrobenzyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2-methylpropanoate (6ja); 1H
NMR (400 MHz, CDCl3), 13C NMR (100 MHz, CDCl3).

—

LA AR VA A B T
oY o T o oo}
Qooan O o Qo Q
— =0 — o~ - el
T T T T T T T T T T T T T T T T T T
115 11.0 10.5 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0
f1 (ppm)
m no
o 0O
a aa
0 S Nwagwwmowm o Vo
2 a8 oXakmaini Ly no 9 < o ©am
~ NN N ™Moo m mNen o o ~na ©une
[N Y modAISIAN KNNKS & = Soe S¥
5 LI 223338838 RRIRR 3 el LAV LR
NSNS A Fo Vo I
|
|
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0 10

100
f1 (ppm)

S59



TH NMR (400

.
)

Methyl 2-(2-(4-nitrobenzyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)acetate (6jb)

MHz, CDCls), 13C NMR (100 MHz, CDCls).
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1-ethyl-2-(4-nitrobenzyl)-1,2,3,4-tetrahydroisoquinoline (6jf); 1H NMR (400 MHz, CDCls),
13C NMR (100 MHz, CDCI3).
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Methyl 2-methyl-2-(2-(naphthalen-2-ylmethyl)-1,2,3,4-tetrahydroisoquinolin-1-
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Methyl (2-(naphthalen-2-ylmethyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)acetate (6kb); 1H
NMR (400 MHz, CDCl3), 3C NMR (100 MHz, CDCl3).
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