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Materials.

Unless otherwise noted, commercially available materials were purchased from Tokyo Kasei
Co., Aldrich Inc., and other commercial suppliers and were used after appropriate purification
(distillation and recrystallization). Flash column chromatography was performed with Kanto
silica gel 60 N (spherical, neutral, 63-210 mesh). Reactions were monitored by thin-layer

chromatography on precoated plates of silica gel (Merck Silica gel 60 F254).

2-(2-iodophenyl)acetonitrile (1a)

Br CN
ag. KCN
EtOH, reflux
| |

To 1-(bromomethyl)-2-iodobenzene (2.97 g, 10 mmol) in EtOH (20 mL) was added a solution

of KCN (782 mg, 12 mmol) in water (0.1 mL) at room temperature. The reaction mixture was
stirred for 2 hour at 80 °C and it was partitioned between Et,O and water. The aqueous layer
was extracted three times with E2O. The combined organic layers were washed with brine, dried
over MgSO., filtered and concentrated under a reduced pressure. Purification by column
chromatography afforded 2-(2-iodophenyl)acetonitrile (2.19 g, 9.0 mmol) as yellow oil.

Obtained as yellow oil. *H NMR (400 MHz, CDCIs/TMS) & (ppm): 3.82 (1H, s), 7.04-7.06 (m,
1H), 7.39-7.42 (m, 1H), 7.53-7.55 (m, 1H), 7.87-7.89 (m, 1H). BC{*H} NMR (100 MHz,
CDCls) § (ppm): 30.1, 99.2, 117.3, 129.1, 129.2, 130.0, 133.4, 139.9. LRMS (EI) m/z: 243 (M"),
116 (M*—127). HRMS: Calcd. for CgHsIN: 242.9545. Found: 242.9559. IR (neat, cm™): 3055,

2978, 2920, 2246, 1465, 1437, 1410 1017, 745 cm™,

tert-butyl 2-(2-iodophenyl)acetate (1b)



COxH Boc,0 (2.1 eq.) CO,'Bu
DMAP (30 mol%)

tBuOH, 30 °C
| |

DMAP (184 mg, 1.5 mmol) was added to a solution of 2-(2-iodophenyl)acetic acid (1.31 g, 5
mmol), BocO (2.3 g, 10.5 mmol) in tert-butanol (15 mL). The reation mixture was stirred at
30 °C for 3 h. The solvent was evaporated and the residue was dissolved in Et,O and washed
with brine, the organic layer was then dried over Mg.SO.. The solvent was evaporated under
reduced pressure. Purification by column chromatography afforded the tert-butyl
2-(2-iodophenyl)acetate as colorless oil (1.46 g, 4.6 mmol).

Obtained as colorless oil. *H NMR (400 MHz, CDCIs/TMS) & (ppm): 1.46 (s, 9H), 3.69 (s, 2H),
6.90-6.95 (m, 1H), 7.24-7.31 (m, 2H), 7.81-7.83 (m, 1H). *C{*H} NMR (100 MHz, CDCls) &
(ppm): 28.2, 47.5, 81.2, 101.2, 128.4, 128.7, 130.7, 138.5, 139.5, 169.8. LRMS (EI) m/z: 318
(M%), 217 (M*-101). HRMS: Calcd. for C1:H1502l: 318.01167. Found: 317.01062. IR (neat,
cmt): 3064, 2978, 2930, 1729, 1588, 1565, 1467, 1456, 1437, 1415, 1393, 1368, 1337, 1275,

1257, 1225, 1142, 1107, 1047, 1014, 954, 939, 926, 880, 855, 828, 746, 735 cm™.

ethyl 2-(2-iodophenyl)acetate (1c)

CO,H CO,Et
SOCl, (1.6 eq.)

EtOH, rt, overnight'

To a 0 °C solution of (2-iodophenyl) acetic acid (1.31 g, 5 mmol) in ethanol (30 mL) was added
thionyl chloride (0.58 mL, 8 mmol). The reaction mixture was allowed to warm up to room
temperature and was stirred for 15 h. The solvent was evaporated under reduced pressure.
Purification by column chromatography afforded ethyl 2-(2-iodophenyl)acetate (1.30 g, 99 %).

Obtained as colorless prisms (mp. 44-45 °C). 'H NMR (400 MHz, CDCI3/TMS) & (ppm): 1.27

(t, 3= 7.3 Hz, 3H), 3.78 (s, 2H), 4.18 (q, J = 7.3 Hz, 2H), 6.93-6.97 (m, 1H), 7.26-7.33 (m, 2H),



7.84 (d, J = 8.3 Hz, 1H). BC{*H} NMR (100 MHz, CDCls) & (ppm): 14.3, 46.4, 61.1, 101.1,
128.5, 128.9, 130.7, 138.0, 139.6, 170.5. LRMS (EI) m/z; 290 (M*), 217 (M*-73). HRMS:
Calcd. for CioH11Ol: 357.9804. Found: 289.9810. IR (neat, cm™): 3060, 2980, 2935, 2905,
1730, 1587, 1565, 1466, 1437, 1413, 1368, 1334, 1293, 1275, 1244, 1214, 1156, 1107, 1096,

1047, 1028, 1014, 925, 884, 860, 829, 756, 732 cm™.

1-iodo-2-((phenylsulfonyl)methyl)benzene (1d)

Br SO,Ph

NaSO,Ph
DMF, 80 °C, 4 h
! |

A DMF solution (10 mL) of 2-idobenzyl bromide (1.48 g, 5 mmol) and PhSO;Na (1.5 g, 9.1

mmol) was heated at 80 °C for 2 h. The mixture was poured on ice-water and stirred vigorously.
The precipitate was filtered, washed with water and dried. in vacuo. The crude was
recrystallized from CH.Cl, and hexane and 1-iodo-2-((phenylsulfonyl)methyl)benzene was
obtained as colorless crystals (1.24g, 3.47 mmol).

Obtained as colorless prisms (Recrystallized from CH.Clz/hexane, mp. 133-134 °C). 'H NMR
(400 MHz, CDCIa/TMS) & (ppm): 4.59 (s, 2H), 6.98-7.03 (m, 1H), 7.33-7.37 (m, 1H), 7.44—
7.51 (m, 3H), 7.61-7.66 (m, 3H), 7.72-7.75 (m, 1H). “*C{*H} NMR (100 MHz, CDCls) &
(ppm): 66.2, 102.4, 128.6, 129.1, 129.2, 130.5, 131.9, 132.3, 134.1, 138.3, 139.9. LRMS (El)
m/z: 358 (M*), 217 (M*-141). HRMS: Calcd. for C13H110,SI: 357.9525. Found: 357.9518. IR
(neat, cm™): 2977, 2929, 1582, 1562, 1471, 1449, 1435, 1414, 1308, 1292, 1286, 1242, 1166,

1147, 1096, 1084, 1071, 1046, 1026, 1011, 997, 949, 931, 823, 777, 757, 728 cm™.

tert-butyl 2-(2-chloro-6-iodophenyl)acetate (1e)
Cl CO.H Cl CO.H Cl CO,Bu

Pd(OAc), (5 mol%) Boc,0 (2.1 eq.)
IOAC @5 DMAP (30 mol%) @5
DMF | tBuOH, 30 °C, 2 h |

no light




2-(2-chloro-6-iodophenyl)acetic acid was obtained as reference!. 2-(2-chlorophenyl)acetic acid
(1.7 g, 10 mmol), Pd(OAc) (113 mg, 5 mol%), PhlI(OAc). (2.4 g, 7.5 mmol) and 1>(1.9 g, 7.5
mmol) were dissolved in 30 mL anhydrous DMF under air. The mixture was stirred at 60 °C for
12 h in the dark. After the reaction mixture cooled to room temperature, another batch of
PhI(OACc)2 (2.4 g, 7.5 mmol) and 1, (1.9 g, 7.5 mmol) was added under air. And then the reaction
mixture was stirred at 60 °C for another 12 h in the dark. To the reaction mixture was added
third batch of PhI(OAc)2 (1.6 g, 5.0 mmol) and 1, (1.27 g, 0.5 mmol) under air after cooling to
room temperature, and stirred for another 12 h at in the dark. After cooling to room temperature,
the mixture was filtered through a pad of Celite®. The filtrate was extracted three times with
CH.CI; and washed with brine. The organic solvent was concentrated under reduced pressure
and the residue was subjected to column  chromatography to  give
2-(2-chloro-6-iodophenyl)acetic acid as a white solid.

DMAP (37 mg, 0.3 mmol) was added to a solution of 2-(2-chloro-6-iodophenyl)acetic acid.
(296 mg, 1 mmol), Boc,0 (458 mg, 2.1 mmol) in tert-butanol (5 mL). The reation mixture was
stirred at 30 °C for 3 h. The solvent was evaporated and the residue was dissolved in Et,O and
washed with brine, the organic layer was then dried over Mg,SOa4. The solvent was evaporated
under reduced pressure. Purification by column chromatography afforded the tert-butyl
2-(2-chloro-6-iodophenyl)acetate as colorless oil (277 mg, 0.78 mmol).

Obtained as colorless oil. *H NMR (400 MHz, CDCIs/TMS) & (ppm): 1.46 (s, 9H), 4.00 (s, 2H),
6.87 (t, J = 5.5 Hz), 7.36 (d, J = 5.5 Hz, 1H), 7.74 (d, J = 5.5 Hz, 1H). 3C{*H} NMR (100 MHz,
CDCls) & (ppm): 28.14, 45.9, 81.5, 102.3, 123.0 (2C), 134.7, 136.6, 138.2, 168.5. LRMS (EI)
m/z: 352 (M*). HRMS: Calcd. for C1oH11**Cl10,: 351.97270. Found: 351.96939. IR (neat, cm™):
2978, 2931, 1733, 1576, 1554, 1477, 1456, 1430, 1417, 1393, 1368, 1331, 1280, 1255, 1226

1148, 1055, 929, 871, 828, 773, 747, 721 cm™.



tert-butyl 2-(2-iodo-4,5-dimethoxyphenyl)acetate (1f)

CO,H COH  Boc,0 (2.1 eq.) CO,'Bu

MeO ICI(1.36eq) _ MeO DMAP (30 mol%) _ MeO
AcOH,1t,2h tBUOH, 30°C,2h
MeO MeO | MeO |

lodine monochloride (2.2 g, 13.6 mmol) was dissolved in AcOH (50 mL) and added to a stirred

solution of 2-(3,4-dimethoxyphenyl)acetic acid (1.96 g, 10 mmol) in AcOH (50 mL), keeping
stirring at room temperature for 2h. The reaction was poured into 10 % Na.S;0saqg. until the
purple color was discharged to yellow. Vigorous stirring and slow addition H.O led to the
precipitation of a white solid, that was collected by filtration and thoroughly washed with H,O.
The filter cake was recrystallized from MeOH/H20 and dried in vacuo (2.3 g, 7.1 mmol).
DMAP (73 mg, 0.6 mmol) was added to a solution of 2-(2-chloro-6-iodophenyl)acetic acid.
(644 mg, 2 mmol), Boc,O (917 mg, 4.2 mmol) in tert-butanol (10 mL). The reation mixture was
stirred at 30 °C for 3 h. The solvent was evaporated and the residue was dissolved in Et,O and
washed with brine, the organic layer was then dried over Mg,SOa4. The solvent was evaporated
under reduced pressure. Purification by column chromatography afforded the tert-butyl
2-(2-iodo-4,5-dimethoxyphenyl)acetate as yellow oil (277 mg, 0.78 mmol).

Obtained as yellow oil. *tH NMR (400 MHz, CDCIs/TMS) & (ppm): 1.47 (s, 9H), 3.63 (s, 2H),
3.848 (s, 3H), 3.853 (s, 3H), 6.80 (s, 1H), 7.23 (s, 1H). B¥C{*H} NMR (100 MHz, CDCls) &
(ppm): 28.2, 47.0, 56.0, 56.2, 81.2, 89.0, 113.4, 121.8, 130.9, 148.5, 149.3, 170.2. LRMS (EI)
miz; 378 (M"), 322 (M*-56), 277 (M*-101). HRMS: Calcd. for C1H1slO4: 378.0328. Found:
378.0327. IR (neat, cm™):3003, 2975, 2934, 2839, 1727, 1597, 1506, 1464, 1456, 1440, 1417,
1392, 1379, 1368, 1327, 1304, 1274, 1256, 1214, 1162, 1142, 1028, 969, 951, 930, 863, 849,

780, 753, 733, 703 cm™,



2-(2-bromopyridin-3-yl)acetonitrile (1h)

OH MsCI (3 eq.) Cl CN
NEt; (4 eq. .KCN
N 3(4eq )= N aq N
| o°Ctort, | EtOH, reflux |
— — b
N~ Br 24 h N~ Br N~ OBr

Methanesulfonyl chloride (1.1 mL, 14.1 mmol) was added dropwise to a solution of
(2-bromopyridin-3-yl) methanol (886 mg, 4.7 mmol) and triethylamine (2.62 mL, 18.8 mmol) in
dichloromethane (20 mL) under argon at 0 °C. The solution was stirred for 24 h. The mixture
was concentrated then extracted three times with diethylether. The organic layer was
concentrated under reduced pressure. Purification by column  chromatography
2-bromo-3-(chloromethyl)pyridine (884 mg, 4.28 mmol).

To 2-bromo-3-(chloromethyl)pyridine (826 mg, 4 mmol) in EtOH (10 mL) was added a solution
of KCN (320 mg, 4.9 mmol) in water at room temperature. The reaction mixture was stirred for
2 hour at 80 °C and it was partitioned between Et,O and water. The aqueous layer was extracted
with E2O (3 x 50 mL). The combined organic layers were washed with brine, dried over MgSOa,
filtered and concentrated under a reduced pressure. Purification by column chromatography
afforded 2-(2-bromopyridin-3-yl)acetonitrile (556 mg, 2.87 mmol).

Obtained as colorless prisms (Recrystallized from AcOEt/hexane, mp. 88-89 °C). *H NMR (400
MHz, CDCIs/TMS) & (ppm): 3.87 (s, 2H), 7.35-7.38 (m, 1H), 7.87 (d, J = 7.8 Hz, 1H), 8.38 (d,
J = 4 Hz, 1H). 3C{*H} NMR (100 MHz, CDCls) & (ppm): 24.3, 116.0, 123.4, 127.9, 137.8,
143.2, 149.8. LRMS (EI) m/z; 196 (M%), 117 (M*-79). HRMS: Calcd. for C;Hs™*BrN:
195.96361. Found: 195.96384. IR (neat, cm™): 2944, 2917, 2257, 2238, 1574, 1563, 1419, 1404,

1180, 1121, 1071, 1054, 961, 926, 909, 837, 802, 742 cm™™.



2-(2-iodophenyl)acetonitrile (1a)
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tert-butyl 2-(2-iodophenyl)acetate (1b)
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ethyl 2-(2-iodophenyl)acetate (1c)

CO,Et
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1-iodo-2-((phenylsulfonyl)methyl)benzene (1d)

SO,Ph

PPM

11.0

-1.0

0.0

1.0

20

3.0

40

5.0

7.0 6.0

%@MX

9.0 8.0

10.0

=

00000

€88S'Y

99869
€686'9
1S00°L
8800°L
VEZo'L
€820°L
99T,
TeeeL
LSEEL
91S€E'L
ovSeL
669€'L
9ELE'L
0LEV'L
LISYV'L
ELLY'L
88Y°L
TE6b’L
8L0S'L
9CIS'L
0609°L
LTTI9°L
S8¢9°L
TLES'L
LOVS'L
89¥9°L
0659°L
szeL’L
19eLL
[A37A0A
LSYLL

PPM

180.0 170.0 160.0 150.0 1400 1300 120.0 110.0 100.0 90.0 80.0 70.0

190.0

210.0  200.0

220.0

SL6T'99

06€8'9L
009T'LL
018¥'LL

¥2seT0T

9/v9'8CT
BEBO'6CT
B8LST'6CT
£661°0ET
0788'TET
0LLTTET
6S60VET
TTSTBET
IYTE'6ET



tert-butyl 2-(2-chloro-6-iodophenyl)acetate (1e)

Cl  CO,Bu
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tert-butyl 2-(2-iodo-4,5-dimethoxyphenyl)acetate (1f)

CO,'Bu
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2-(2-bromopyridin-3-yl)acetonitrile (1h)
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2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carbonitrile (3aa)
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6,7,8,9-tetrahydropyrido[1,2-a]indole-10-carbonitrile (3ab)
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[1,2-a]indole-11-carbonitrile(3ac)
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1-methyl-indole-3-carbonitrile (3ad)

PPM
R R R R R R R R R R R R R R R R R R R R R R R R R R AR R RN AR AR

11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 1.0

NOLWOQ DTN W = © @ o

ERRARRBI NN o o = < S}

LoMaNBINO N D I @ 5 s}

KRS meammad~d @ 3 & 3

NN NN NN NN NN o I il S

35. 6286

TT T T TTT
136.0

2200 210.0 2000 1900 180.0 170.0 160.0 150.0 1400 1300 1200 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0.0 10.0

Ho oMoy -

a8 82383 8 5 o8e 2
28 INILY B 2 =85 2
de aaaad ¥ 3 2383 =
S8 RMdoS oS 2

m m NN A A u Ko @
— oo 0~~~ o



tert-butyl 2,3-dihydro-1H-pyrrolo[1,2-alindole-9-carboxylate (3ba)

COztBU

007

peT S L

S60 ™ =

PPM

11.0

-1.0

0.0

1.0

5.0

6.0

9.0

10.0

79291

|VAS w4
99L5°C
6V65C
CET9T
STE9T
860T°€
SOET'E
88YT'E

68001
ey
o'y

€6ET'L
wrT'L
T09T°L
JAZAwA
808T°L
SY8T’L
€68T'L
6L6T°L
8¢0T'L
680C°L
LETTL
981T'L
90vT'L
6890'8
97.0'8
€E60'8

£90°

beLT L

PPM

200.0 190.0 180.0 1700 160.0 150.0 140.0 130.0 1200 1100 100.0 90.0 80.0 70.0 60.0

210.0

220.

9€08'TC
T18CCT
696€ 7T

5686'6€

08TV'ZL
T6€LTL
6TS0°€L
S6T0'SL

L66€'96

086€'S0T

LEYOLTT

06LTLTT

817991
ET0E'8CT

€0ST'8YT

/484091



tert-butyl 1-methyl-1H-indole-3-carboxylate (3bd)
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ethyl 1-methyl-1H-indole-3-carboxylate (3ca)
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1-methyl-3-(phenylsulfonyl)-1H-indole (3dd)

SO,Ph
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tert-butyl 4-chloro-1-methyl-1H-indole-3-carboxylate (3ed)
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tert-butyl 5,6-dimethoxy-1-methyl-1H-indole-3-carboxylate (3fd)
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7,8-dihydro-6H-pyrido[3,2-blpyrrolizine-5-carbonitrile (8ha)
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2-(2-(2-oxopyrrolidin-1-yDphenylacetonitrile (4aa)
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