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SUPPORTING INFORMATION

Synthesis of o-Nitrophenylphenyliodonium fluoride (NPIF, 1):

(a) o-Nitrophenylphenyliodonium iodide-To a sﬁrred solution of o-iodonitrobenzene 5.0 g, 20
mmol) in H,SO, (100 mL) was added K,S,0, (6.0 g, 22 mmol) in small portions followed by
benzene (25 mL) at room terhﬁerature, and the mixture was stirred vigorously for 1.5 h. The
reaction mixture was poured iﬂto ice (total volume 300 mL), and the insoluble material was
removed by filtration. The filtrate was treated with aqueous KI (5 g/20 mL of H,0), giving an
orange precipitate that was filtered and washed thoroughly with H,O (250 mL) follow§d by a small
amount of acetone. The collected solid was dried over P,O, under reduced pressure tb gi've 795 ¢
(87%) of o-nitrophenylphenyl-iodonium iodide. This procedure was developed from the method of
Beringer et al. (ref 13a in the text of the paper. Note the typographical error in their original
procedure:v o-iodosonitrobenzene should be replaced with o—iodonitrobenzene).. (b) o-
Nitrophenylphenyliodonium fluoride-To a vigorously stirred solution of AgF (1.0 g, 7.9 mmol) in
H,0 (30 mL) was added the iodonium iodide (3.6 g, 7.9 mmol) and the mixture was stirred for
several hours. After removal of the insoluble material by filtration, the solution was concentrated
below 30 °C under reduced pressure (< 5 torr). The residue was diluted with 8 mL of MeCN and
crystallized at 0 °C to give NPIF (1,1.80 g first crop, 0.33 g second crop; total 2.13 g, 78%).

1: '"H NMR (DMSO-d,) &: 7.54 (2H, t, J = 7.5 Hz), 7.66-7.78 (4H, m), 7.13 (2H, d, J= 7.5
Hz), 829 (1H,d, J=17.5 Hz),; 13C NMR (DMSO-d,) &: 116.2, 120.0, 126.2, 131.6, 131.7,
131.8, 135.0, 136.2, 136.3, 148.0.

General Procedure for o-Nitrophenylation Reaction:
General procedure for arylation reaction: To a stirred solution of NPIF 1 (345 mg, 1 mmol) in dry
DMSO-CH,C], (1.4 mL-2.1 mL) was added a TMS ether 2 (1 mmol) dropwise at ca. 40 C

(CO, MeCN) under nitrogen. The mixture was stirred for 2 h at this temperature, and allowed to

warm up to room temperature gradually over 2-3 h. The reaction mixture was poured into H,O (10
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mL), and the whole was extracted with ether (10 mL x 3). The extracts were washed with brine,
dried over MgSO,, and concentrated. The residue was purified by> flash éolumn chromatography
on silica gel (EtOAc:hexane = 1:30 — 1:5) to give the aryl ketone (3). Aryl ketones 3 were
charaéterized from 'H, ®C NMR, and IR spectra. See supporting information for the spectral data
as well as copie§ of actual spectra.

3a: 'H NMR (CDCL,) &: 1.75-1.89 (2H', m), 2.01-2.12 (Z2H, m), 2.15-2.18 (1H, m), 2.33-2.38
(1H, m), 2.50-2.53 (2H, m), 4.28 (1H, dd, J = 5.5, 12.5 Hz), 7.34 (1H, d, J = 8 Hz), 7.39
(1H, vt, J=8Hz),7.57 (1H, t,J = 8 Hz), 7.95 (1H, d,vJ = 8 Hz). C NMR (CDCl,) &: 25.2,
26.9, 334, 41.9, 53.2, 124.6, 127.5, 130.1, 133.0, 133.8, 149.0, 207.9.

3b: Major isomer; 'H NMR (CDC13)‘8: 1.36 3H, d, J = 7), 1.86-1.90 (2H, m), 2.01-2.12 (3H, -
m), 2.30-2.39 (1H, m), 2.67-2.75 (1H, m), 4.52 (1H, dd, J=5, 13 Hz), 7.33 (1H, d, J= 8
Hz), 7.40 (1H, dt, J = 1, 8 Hz), 7.58 (1H, dt, /= 1, 8 Hz), 7.97 (1H, dd, J =1, 8 Hz). BC
NMR (CDC},) &: 17.0, 20.3, 32.7, 33.0, 44.8, 49.2, 124.9, 127.7, 130.1, 133.1, 134.2, 149.3,
211.8. Assignable peaks of minor isomer; 'H NMR (CDCL,) 8: 1.07 3H, d, J = 6.5), 4.35 (1H,
dd, J =5, 13 Hz). “C NMR (CDCL,) &: 14.6, 25.5, 34.2, 36.7, 45.8, 53.1, 124.8, 129.9,
133.0, 210.0.

3¢c: '"H NMR (CDCl,) 3: 0.87 (3H, d, J = 6), 1.60 (1H, dq, J = 3, 13 Hz), 1.87 (1H, tq, J = 4,
13.5 Hz), 2.03-2.06 (1H, m), 2.11-2.15 (1H, m), 2.26-2.31 (1H, m), 2.47 (1H, dt, J = 6, 14
Hz), 2.55-2.58 (1H, m), 3.82 (1H, br s), 7.28 (1H, d, /= 8 Hz), 7.40 (1H, t, J = 18 Hz), 7.58
(1H,t,J =8 Hz), 7.92 (1H, d, J = 8 Hz). ”C NMR (CDCl,) & 20.9, 25.2, 34.1, 394, 41.3,
60.7, 124.7, 127.7, 131.8, 132.6, 132.8, 150.1, 207.8.

3d: Major isomer; 'H NMR (CDC13‘) d: 1.10 (3H, d,“J = 6.5 Hz), 1.54-1.63 (1H, m), 1.84 (1H,
br q, J = 12.5 Hz), 2.11-2.19 (2H, m), 2.28-2.33 (1H, m), 2.50-2.55 (1H, m), 2.56 (1H, br dt,
J =6, 14 Hz), 4.36 (1H, dd; J ='5’ 13 Hz), 7.35(1H, d, J =8 Hz), 7.42 (1H, t, J = 8 Hz), 7.60
(1H, t, J = 8 Hz), 7.99 (1H, dd, J =1, 8 Hz). “C NMR (CDCl,) &: 21.3, 32.2, 35.1, 41.3,
41.7, 52.4, 124.8, 127.8, 130.3, 133.1, 133.9, 149.2, 208.3. Assignable peaks of minor

isomer; "H NMR (CDCl,) §: 1.32 (3H, d, J = 7), 1.92-1.95 (1H, m), 2.40-2.45 (1H, m), 2.26-
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272 (1H, m), 445 (1H, dd, J = 5.5, 12.5 Hz). "C NMR (CDCl,) &: 17.6, 27.2, 32.1, 37.5,
39.2, 48.2, 130.6.

3e: Less polar isomer; '"H NMR (CDCL,) &: 1.74-1.84 (2H, m), 2.03 (1H, dq, J = 3, 12.5 Hz),
2.13-2.22 (1H, m), 2.27-2.34 (2H, m), 3.43 (3H, s), 3.66 (1H, br t, J = 3 Hz), 4.85 (1H, dd, J
=5, 12.5 Hz), 7.39-7.45 (2H, m), 7.59 (1H, dt, J = 1, 8 Hz), 7.91 (1H, dd, J = 1, 8 Hz). °C
NMR (CDCl,) §: 19.9, 33.8, 34.4, 48.4, 57.7, 84.1, 124.5, 127.8, 130.3, 132.8, 133.0, 149.6,
208.9. More polar isomer; "H NMR (CDCl,) &: 1.73 (1H, dq, J = 3, 12.5 Hz), 1.90-20.5 (2H,
m), 2.08-2.12 (1H, m), 2.34-2.38 (1H, m), 2.46-2.51 (1H, m), 3.47 (3H, s), 4.11 (1H, dd, J =
6, 11.5 Hz), 440 (1H, dd, J =5, 13 Hz), 7.39 (1H, d, /= 7 Hz), 7.43 (1H, t, J = 7.5 Hz),
7.62 (1H, t, J = 7.5 Hz), 8.03 (1H, dd, J=1, 8 Hz). “C NMR (CDCl,) &: 23.4, 33.3, 35.1,
51.7, 58.0, 84.6, 125.0, 127.9, 129.6, 132.9, 133.3, 148.7, 2(56;5.

3f: '"H NMR (CDCl,) 6: 1.93-2.02 (1H, m), 2.13-2.22 (2H, m), 2.33-2.40 (1H, m), 2.44-2.56
(2H, m), 3.89 (1H, dd, J = 8.5, 11.5 Hz), 7.24 (1H, d, J = 8 Hz), 7.38 (1H, dt, J = 1, 7.5 Hz),
7.53 (1H, dt, J= 1, 7.5 Hz), 7.95 (1H, dd, /=1, 8 Hz). C NMR (CDCl,) &: 20.8, 31.2,
37.8, 53.8, 125.2, 127.9, 131.4, 133.3, 133.4, 149.1, 2154. |

3g: Major isomer; 'H NMR (CDCl,) 6: 1.18 3H, d, J = 6.5 Hz), 1.54-1.62 (1H, m), 2.03-2.10
(1H, m), 2.33-2.41 (2H, m), 2.46-2.51 (1H, m), 3.84 (1H, dd, J = 8.5, 12.5 Hz), 7.22 (1H, d,
J=8Hz), 738 (1H,t,J =8 Hz), 7.54 (1H,t, J = 7.5 Hz), 7.94 (1H, d, J = 8 Hz). ""C NMR-
(CDCl,) 6: 14.7, 29.7, 30.1, 44.3, 53.3, 125.2, 127.9, 131.3, 133.3, 133.9, 149.2, 217.2.
Assignable peaks of minor isomer; 'H NMR (CDC13) S: 1.56-1.67 (1H, m), 1.78-1.83 (1H, m),
2.10-2.17 (1H, m), 2.24-2.30 (1H, m), 2.49-2.56 (1H, m), 4.16 (1H, br t, J = 10 Hz), 7.17
(1H, d, J = 8Hz). “C NMR (CDCl,) é: 15.3, 28.6, 41.6, 52.0, 125.0, 127.7, 130.4, 133.1,
217.6.

General Procedure for TiCl; Reduction:

Aqueous TiCl, can be purchased from Aldrich. Alternatively, it can be prepared inexpensively by

dissolving TiCl,*1/3 AICI, (available from Strem Chemicals, Inc.) in water (CAUTION! Stfong
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exotherm!), filtering off the precipitate. The concentration of the purple solution can be determined
by titrating with 0.1 M KBrO,, wherein disappearance of the purple color indicates the endpoint.
To a purple solution of 1.44 M TiC.l3 in H,0 (0.56 mL, 0.8 mmol of TiCl,) was added 2.5 M
NH,OAc in H,O (1 mL) followed by acetone (1 mL) at room temperature. The purple color turned
dark brown, and the mixture formed a two—phase system. A solution of a nitro ketone 3 (0.1
mmol) in acetone (1 mL) was added dropwise at room temperature with vigorous stirring. After
15 min, the reaction mixture was diluted with H,O (10 mL), and extracted with EtOAc (10 mL x
3). The extracts were washed with NaHCO, aqueous sblution followed by NaCl aqueous
solution, then dried over Na,SO, and concentrated. The residue was purified by flash column
chromatography on silica gel (EtOAc:hexane = 1:60 — 1:50, containing a small amount of Et,N) to
give the indole product (4). Indoles 4a,’ bid, 'e’f? g’ were identified with reported 'H NMR
spectra. The known indole 4¢' was characterized from 'H spectrum.

4c: 'H NMR (CDCL,) &: 1.37 3H, d, J = 7 Hz), 1.55-1.59 (1H, m), 1.79-1.83 (1H, m), 1.95-
2.00 (2H, m), 2.69-2.71 (2H, m), 3.11-3.13 (1H, m), 7.06-7.11 (2H, m), 7.28 (1H, d, J="17.5
Hz), 7.57 (1H, d, J = 7.5 Hz), 7.64 (1H, br s)..

4h: '"H NMR (CDCl,) &: 0.69 (3H, s), 0.83 (3H, s), 0.87 (3H, d, J = 6.5 Hz), 0.87 (3H, d, J =
7 Hz), 0.92 (3H. d, J = 6.5 Hz), 0.69-1.65 (25H, m), 1.84-1.86 (1H, m), 2.00-2.04 (1H, m),
2.67-2.78 (2H, m), 6.99 (1H, t, J = 8 Hz), 7.04 (1H, t,J = 8 Hz), 7.25 (1H, d, J = 8 Hz), 7.67
(1H, brs), 7.70 (1H, d, J = 8 Hz). “°C NMR (CDCly) &: 12.1, 12.2, 18.7, 20.6, 21.8, 22.6,
22.8, 23.9, 24.2, 25.0, 28.0, 28.3, 31.9, 3_4.1, 35.2, 35.8, 36.2, 37.0, 39.5, 40.2, 42.6, 46.1,
52.7, 56.3, 56.6, 110.4, 112.3, 118.8, 119.9, 120.2, 128.0, 132.9, 136.2.

(1) Stoermer, D.; Heathcock, C. H. J. Org. Chem. 1993, 58, 564-568.

_(2) Wender, P. A.; Cooper, C. B. Tetrahedron 1986, 42, 2985-2991.

€)) Naruse, Y.; Ito, Y.; Inagaki, S. J. Org. Cﬁem. 1991, 56, 2256-2258.

4)  Owellen, R. . J. Org. Chem. 1974, 39, 69-72.
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