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dearomative cyclization of Heck/carbonylative
cyclopropanol onto indole lactamization cascade
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a) CuCly, air

CHCl3, 60 °C 0
©©)<] 30 min, 80% conditions
-~ \
PMP 1) 5, CH3CN s R W PMP

60 °C, 6 h, 82% (X-ray)
Conditions yield (4a)
1) CuCl, (0.2 eq)/CHCI»/60 °C/18 h/air 65%

o . . I1) CuCl, (0.2 eq)/CHCI3/60 °C/18 h/Ar  64%

IIl) CuCl (0.2 eq)/CH,CI»/18 h/Ar 0%
O x-ray of 6a .
CCDC 1888964 IV) BF3 OEt, or TiCl, (2 eq)/CH,ClL/rt/Ar 0%
5 OAc V) CuCl, (0.2 eq)/TEMPO/CHCI4/60 °C/Ar 0%

b. Proposed reaction mechanism
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coupling of a variety of heterocycles and cyclopropanols
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Table 1. Substrate Scope of the Dearomative Cyclization”
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15a, 67% 15b, 65% 15¢, 83% 15d, 68% 15e, 61%
X-ray
Br
- L] < % Br = = - L]
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15f, 60% 159, 85% 15h, 77% 151, 80% 15], 63%
EDC\QBDG EDL—:@BUG Eoc\a—cm Eoc\aﬂc
O 0 O
15k, 76% 151, 50% 15m, 57% 15n, 64% 150, 42%
X-ray

“Reaction conditions: 13 (0.3 mmol), Fe(NO;);-9H,0 (0.9 mmol), 4 A MS (0.6 g), DMF (8 mL), 0 °C or rt, 10 min to 3 h; for 15n, dioxane was
used as the solvent; for 150, 2.4 mmol of Fe(NO;);9H,0 was used.
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“Reaction conditions: 16a (5 mg), [Pd] (0.5 equiv), PPh; (1 equiv),
base (2 equiv) and/or additive (1 equiv), CO balloon or its substitute
(2 equiv), and solvent (2 mL), 100 °C, with full consumption of 16a.
®Heat at 100 °C for 20 min before exposure to CO (balloon).
“Pd(OAc), (1 equiv), PPh; (2 equiv), and "Bu,NBr (1 equiv).

Pd

CcO

Migratory insertion gg CO insertion g Lactamization

conditions yield (%)
Pd(OAc),/PPh;/CO/NaOAc/DMSO ~5
Pd(OAc),/PPh;/CO/NaOAc/DMSO/EtOH 12
Pd(PPh;),/N -formylsaccharin/Et;N/KF/dioxane 0
Pd(PPh,),/Mo(CO)./Et;N/DBU/dioxane 0
Pd(OAc),/PPh,;/CO/NaOAc/toluene 20
Pd(OAc),/PPh;/CO/Et,NCl/toluene 40
Pd(OAc),/PPh;/CO/"Bu,NCl/toluene 45
Pd(OAc),/PPh;/CO/"Bu,NBr/toluene 53
Pd(OAc),/PPh;/CO/"Bu,NBr/toluene 61
Pd(OAc),/PPh;/CO/"Bu,NBr/toluene 56

Reaction was conducted on a 100 mg (0.25 mmol) scale.

N-formylsaccharin
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