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Table S1. Attempts toward the Synthesis of Uhle’s Ketone 1¢ by Intramolecular Cross-

electrophile Coupling *

NHB ;
CHO H o : gHo
(@)
Br BocN
NHBoc catalyst (xx equiv) '
N\ additivg (\yy equiv) N\ : N\
N solvent N i N
H temperature H i H
time '
3 1c 1 4
catalyst additive 3 4
entry (equiv) (equiv) solvent recovered®  yield®
PdCIy(PPhs), Cs2COs 0 9%
1 (0.1) 3) toluene 0% 0
TBAB (1)
2 P%Ooé?z pyrrolidine (2)  DMF 10% 10%
’ MS 4A
3 (0.05) A0 (1.2) H:0 0% °
Pd,dbas Xantphos (0.10) dioxane 13% 0%

# (0.05) NaOr-Bu (1.3)

“Reaction conditions: 3 (0.1 mmol), heated at 110 °C for 20 h. ®Yields were determined by 'H NMR with 1,3,5-
trimethoxybenzene as internal standard. No formation of 1¢ was observed. ¢ N-tert-Butylhydrazones, obtained from 3
(0.19 mmol), N-tert-butyl hydrazine hydrochloride (0.21 mmol), DIPEA (0.21 mmol) in DCM (2 mL) a RT for 4 h, was
used. TBAB = fetra-n-butylammonium bromide; TBHP = fert-butyl hydroperoxide; Xantphos = 4,5-
bis(diphenylphosphino)-9,9-dimethylxanthene; DIPEA = N,N-diisopropylethylamine.
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Table S2. Reaction Optimization for Intramolecular Cyclization of 8*

NHBoc NHBoc
cHO oL ho.
Bpin .,
"NHBoc catalyst (xx equiv)
A additive (yy equiv) &g N &\g
N solvent N N
temperature H H
8 time 1c 9a, cis
9b, trans
ent catalyst additive solvent 8 9a,b
v (equiv) (equiv) recovered® yield
Rh2(OAc)4 P(z-Bu)3 (0.06)
1 H. 92 0
(0.03) K>COs (1) 0
2 [RhCl(cod)]2 CsF (2) dioxaneltO 0 2
3 [Rh(OH)cod]> CsF (3) dioxane/acetone 0 29
(0.1) 4:1
[Rh(OH)cod]2 K2COs(2) .
4 (0.1) Cyclohexanone (5) dioxane 0 33
[Rh(OH)cod]2 K2COs(2) .
> (0.1) 3-pentanone (5) dioxane 0 %
6° [Rh(OH)cod]2 - dioxane 21 38
(0.05)
7¢ [Rh(OH)cod]2 - dioxane 95 0
(0.05)
8¢ [Rh(OH)cod]2 - xylene 0 10
(0.05)
9¢ [Rh(OH)cod]> - dioxane/H20 18 19
(0.05) 10:1
104 [Rh(OH)cod]2 - THEF/H.O 0 47
(0.1) 7:1
11 [Rh(OH)cod]2 - H2O/THF (15%v/v) 0 9
(0.05)
12 Rh(OH)cod]2 dppe (0.01) dioxane/H,O 0 32
(0.05) 3:2
13 Ni(cod)2 (0.1) Ipr-HC1 (0.1) toluene/dioxane 95 0
CsF (3) 1:1
clorobenzene (1.2)
14¢ Ni(PPhs)4(0.05) deype (0.06) DMSO 94 0
acetone (5)
15 [Ru(cymene)Clz]2 (Cy);P-HBF4(0.1) K5PO4-3H,0 toluene/H20 0 0
(0.025) ?2) 10:1
3,3-dimetil-2-butanone (2)
16 [Pd(allyl)Cl]2 (0.05) Ipr-HC1 (0.075) dioxane 0 10
Cs2COs (2.5)
2-iodotoluene (2)
17 CoCl, dppe (0.05) THF/CH;CN 95 0
(0.05) 1:1

@ Reaction conditions: 8 (0.1 mmol), heated at 80 °C for 20 h. “Yields were determined by 'H NMR with 1,3,5-
trimethoxybenzene as internal standard. No formation of 1c¢ was observed. “Reaction performed at 50 °C. ‘Reaction
performed at 30 °C. “Reaction performed at 120 °C. dcype = 1,2-bis(dicyclohexylphosphino)ethane; dppe = 1,2-

bis(diphenylphosphino)ethane; Ipr-HC1 = N,N'-(2,6-diisopropylphenyl)dihydroimidazolium chloride
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Scheme S1. Synthesis of enantiomer of 4-amino-Uhle’s ketone ent-1
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Copies of '"H NMR and *C NMR spectra

tert-Butyl (R)-(1-(4-bromo-1H-indol-3-yl)-3-oxopropan-2-yl)carbamate (5)
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tert-Butyl 4-formyl-3,4-dihydropyrrolo[4,3,2-de]quinoline-5(1 H)-carboxylate (4)
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(R)-2-((tert-butoxycarbonyl)amino)-3-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-

Methyl

indol-3-yl)propanoate (7)

Y6921~
9y T—

£962°€
€20€°¢
(13333
6EVEE
PISSE
mwNm.m/
L18S '€~
mvﬁw.m\
01SZ°€E
€0EV ¥
Yivy v
€0SY v
0LSt'v
ST9v ¥
629tV
TLLvY
88v v

662E°9~
200v°97

0¥9T 2
on:/
020224

0L
€8S/

vwmv.\.
moon.n
64122

yyey'8—

CO,Me

Bpin

NHBoc

96
Fogzt

F vot
v 680
T 662

K pet
T £01
v 860

F s60

f1ppm)

vNNm.vN
Nmomfmy
6798'L2—F
Nonﬁwm\

8696 15—
181025 —

Nmoﬁwm
Smo.ky

092227
amwm.nm\
:Ndﬁ\

0ETT ¥8

€SCTETT—
v189v11/
2626021 —
YyvL vZT—
LLTY 62T~
€Y19°0€T
6966 SET~

T221°98T—

9164 €LT—

10

20

30

40

50

70

90

f1ppm,

S7



(R)-(1-0x0-3-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1 H-indol-3-yl)propan-2-

yDcarbamate (8)
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tert-Butyl ((4R,55)-5-hydroxy-1,3,4,5-tetrahydrobenzo|cd]indol-4-yl)carbamate (9a)
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tert-Butyl (R)-(5-0x0-1,3,4,5-tetrahydrobenzo|cd]indol-4-yl)carbamate (1c)
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(R)-4-Amino-3,4-dihydrobenzo|cd]indol-5(1H)-one hydrochloride (-)-1

000€ '€
2voe'e
roze €
Zree e
£82¢ ¢
veee e
S98E°E
L0v8°6
mwom,m)ﬁ
52/8°€
6L1L°€
£9€2°€~\
iﬁ.m%
1210°€
8905 ¥
2525 7~\
mwmﬁ\
0/55%

18587

8yie’L
LPEe L
vvee'L
16SE L
6€8S LT
mmow.m\
S069°L
N0LLL

NH, - HCI

J

G660

Fvo'r

.60

161
960
£G6'0

1 (ppm)

09ty ¥ —

V.9V GY
N_.ww.mv%

0£68 G

2901°9v]
981E'9v
22es 9
m¢¢h.m¢\

9890 S

csly'eol—

mowfv——/
0206°GHA-
Nmmw.omv/
1600 Let

mm_.m._.m_.N

2SS 0eL—
9G/9°€EL—

6v€L 061 —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm,

)0

S13



Copies of HPLC spectra

HPLC chromatogram ((%)-1¢): racemic mixture

HPLC chromatogram of enantiomer 1¢

HPLC chromatogram of enantiomer ent-1c¢
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