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I. General Information

Chemicals were used as received without special purification unless stated
otherwise. 'H and *C NMR were recorded at ambient temperature on a 400 or
300 MHz NMR spectrometer (100 or 75 MHz for *C NMR). NMR experiments
are reported in 6 units, parts per million (ppm), and were referenced to CDCls
(07.26 or 77.0 ppm) as the internal standard. NMR analysis was carried out at
298 K unless noted otherwise. HRMS was obtained on an ESI-LC-MS/MS

spectrometer.

Figure S1 Photoreactor used in this research (6 W blue LEDs, Anay = 450 nm)1
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'Sun, S; Zhou, C.; Yu, J.-T.; Cheng, ]. Visible-Light-Driven Palladium-Catalyzed
Oxy-Alkylation of 2-(1-Arylvinyl)anilines by Unactivated Alkyl Bromides and CO:2:
Multicomponent Reactions toward 1,4-Dihydro-2H-3,1-benzoxazin-2-ones, Org. Lett. 2019,
21, 6579-6583.
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Figure S2 The inside structure of photoreactor?

> Wei, Y; Liu, S; Li M.-M, Li Y; Lan, Y, Lu, L.-Q. Xiao, W.J.
Enantioselective Trapping of Pd-Containing 1,5-Dipoles by Photogenerated
Ketenes: Access to 7-Membered Lactones Bearing Chiral Quaternary
Stereocenters. |. Am. Chem. Soc. 2019, 141, 133-137.
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II. Synthesis of azidated pyrrolo[1,2-alindoles

General Procedure A

R
X / R?
M N\ N 2 x3 W blue LEDs
R—+ RZ *+ o] SO N
Z N DCE, Ny, 1t, 12 h 4 N 3
1N Y
\\$ 0 R f

1 2 3

Under air, to an over-dried 20 mL Schlenk tube equipped with a Teflon cap
was added N-alkene-linked indole 1 (0.2 mmol), Togni-Ns 2 (0.3 mmol, 86.4
mg) and DCE (2.0 mL). The reaction vessel was evacuated and backfilled with
Nz in three times. Then, the Schlenk tube was stirred at room temperature
under 2 x 3 W blue LEDs irradiation for 12 h. Then, the mixture was
concentrated in vacuo. The residue was purified by silica gel flash
chromatography (eluent: ethyl acetate-petroleum ether, 1:5 or 1:3) to give the

pure desired product 3.

N
3a
1-(1-(Azidomethyl)-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)ethan-1-one

(3a) was prepared as a brown oil from
1-(1-(but-3-en-1-yl)-1H-indol-3-yl)ethan-1-one 1a (42.6 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 74% yield (37.8 mg).
'H NMR (400 MHz, CDCls) & 7.97 — 7.92 (m, 1H), 7.33 — 7.23 (m, 3H +
overlapped with CDCls), 4.23 — 4.12 (m, 2H), 3.93 - 3.82 (m, 3H), 2.89 - 2.79 (m,
1H), 2.68 (s, 3H), 2.63 -2.56 (m, 1H).
3C NMR (101 MHz, CDClIs) & 193.5, 152.0, 132.7, 130.0, 122.2 (2C), 121.0, 110.6,
110.6, 53.1, 43.8, 39.5, 31.0, 30.5.
HRMS (ESI-TOF) m/z [M + HJ*" calcd. for [CisHisNsO]* 255.1240, found

255.1234.
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N
3b
1-(1-(Azidomethyl)-7-methyl-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)etha
n-1-one (3b) was prepared as a  brown oil from
1-(1-(but-3-en-1-yl)-5-methyl-1H-indol-3-yl)ethan-1-one 1b (45.4 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 65% yield (34.8 mg).
'H NMR (400 MHz, CDCls) & 7.72 (s, 1H), 7.20 (d, ] = 8.2 Hz, 1H), 7.08 (dd, ] =
8.2, 1.6 Hz, 1H), 4.21 — 4.10 (m, 2H), 3.92 - 3.81 (m, 3H), 2.88 — 2.79 (m, 1H),
2.67 (s, 3H), 2.62 - 2.55 (m, 1H), 2.51 (s, 3H).
BC NMR (101 MHz, CDCls) & 193.4, 151.9, 131.7, 131.0, 130.2, 123.6, 121.0,

110.3, 110.2, 53.1, 43.8, 39.6, 31.0, 30.5, 21.9.
HRMS (ESI-TOF) m/z [M + HJ* calcd. for [CisHi7NsO]* 269.1397, found

269.1392.
Ac
N3
Bno\@j\
N
3c

1-(1-(Azidomethyl)-7-(benzyloxy)-2,3-dihydro-1H-pyrrolo[1,2-alind 0l-9-yl
)Jethan-1-one  (3c) was prepared as a brown oil from
1-(5-(benzyloxy)-1-(but-3-en-1-yl)-1H-indol-3-yl)ethan-1-one 1c (62.8 mg, 0.2
mmol) according to the General Procedure A (eluent: diethyl ether-petroleum
ether, 1:2) in 51% yield (36.7 mg).
'H NMR (400 MHz, CDCls) ® 7.51 — 7.48 (m, 3H), 7.42 — 7.31 (m, 2H), 7.35 -
7.31 (m, 1H), 7.20 (d, ] = 8.8 Hz, 1H), 6.97 (dd, | = 8.8, 2.4 Hz, 1H), 5.15 (s, 2H),
4.21 - 4.09 (m, 2H), 3.89 — 3.82 (m, 3H), 2.89 - 2.79 (m, 1H), 2.62 — 2.55 (m, 4H).
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13C NMR (101 MHz, CDCls) & 193.1, 155.1, 152.1, 137.3, 130.8, 128.6, 128.0,
127.9,127.6,112.2,111.1, 110.6, 105.8, 70.9, 53.2, 43.9, 39.7, 31.0, 30.3.
HRMS (ESI-TOF) m/z [M + H]* calcd. for [CaH2N4O:2]* 361.1659, found

361.1654.
Ac
N3
Meo\@j\
N
3d

1-(1-(Azidomethyl)-7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-a]Jindol-9-yl)et
han-1-one  (3d) was prepared as a brown oil from
1-(1-(but-3-en-1-yl)-5-methyl-1H-indol-3-yl)ethan-1-one 1d (48.6 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 61% yield (34.7 mg).
'H NMR (400 MHz, CDCls) & 7.44 (d, ] = 2.4 Hz, 1H), 7.19 (d, ] = 8.8 Hz, 1H),
6.90 (dd, ] = 8.8, 2.4 Hz, 1H), 4.21 — 4.08 (m, 2H), 3.89 — 3.81 (m, 6H), 2.89 — 2.79
(m, 1H), 2.65 - 2.55 (m, 4H).
BC NMR (75 MHz, CDCls) 0 193.0, 156.0, 152.0, 130.9, 127.8, 111.4, 111.1, 110.5,
104.2, 55.9, 53.2, 43.9, 39.8, 31.0, 30.2.
HRMS (ESI-TOF) m/z [M + H]" calcd. for [CisHizN4O2]* 285.1346, found

285.1337.
Ac
N Na
N
F 3e

1-(1-(Azidomethyl)-6-fluoro-2,3-dihydro-1H-pyrrolo[1,2-a]Jindol-9-yl)etha
n-1-one (3e) was prepared as a brown oil from
1-(1-(but-3-en-1-yl)-6-fluoro-1H-indol-3-yl)ethan-1-one 1f (46.2 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 60% yield (32.7 mg).
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'H NMR (400 MHz, CDCL:) & 7.88 (dd, ] = 8.9, 5.0 Hz, 1H), 7.06 — 6.98 (m, 2H),
4.18 - 4.08 (m, 2H), 3.90 — 3.78 (m, 3H), 2.90 — 2.80 (m, 1H), 2.67 — 2.57 (m, 4H).
13C NMR (101 MHz, CDCL) & 193.2, 159.5 (] = 241.2 Hz), 152.3, 132.7, 1264,
121.9 (J = 9.7 Hz), 110.7, 110.5, 97.2 (] = 26.2 Hz), 53.2, 43.8, 39.5, 31.1, 30.4.
HRMS (ESI-TOF) m/z [M + HJ": caled. for [CuHuFN:O]* 273.1146, found

273.1140.
Ac
N Ns
N
Cl 3f

1-(1-(Azidomethyl)-6-chloro-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)etha
n-1-one (31) was prepared as a brown oil from
1-(1-(but-3-en-1-yl)-6-chloro-1H-indol-3-yl)ethan-1-one 1g (49.4 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 57% yield (32.9 mg).
'H NMR (400 MHz, CDCls) 6 7.85 (d, | = 8.7 Hz, 1H), 7.31 (d, ] = 1.9 Hz, 1H),
7.24 (dd, ] =8.6,1.9 Hz, 1H), 4.21 — 4.08 (m, 2H), 3.92 - 3.86 (m, 2H), 3.84 - 3.78
(m, 1H), 2.91 - 2.81 (m, 1H), 2.66 — 2.57 (m, 4H).
3C NMR (101 MHz, CDCls) & 193.1, 152.5, 133.0, 128.4, 128.2, 122.7, 121.9,
110.7, 110.6, 53.1, 43.9, 39.4, 31.1, 30.4.
HRMS (ESI-TOF) m/z [M + H]J*: calcd. for [CusHuCIN:OJ* 289.0851, found

289.0847.
Ac
N Ns
N
Br 3g
1-(1-(Azidomethyl)-6-bromo-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)ethan-
1-one (3g) was prepared as a brown oil from

1-(1-(but-3-en-1-yl)-6-chloro-1H-indol-3-yl)ethan-1-one 1g (49.4 mg, 0.2 mmol)
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according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 70% yield (46.5 mg).
'H NMR (400 MHz, CDCls) & 7.80 (d, ] = 8.7 Hz, 1H), 7.47 (d, ] = 1.8 Hz, 1H),

7.37 (dd, ] = 8.7, 1.8 Hz, 1H), 4.21 — 4.09 (m, 2H), 3.92 - 3.78 (m, 2H), 3.84 - 3.77
(m, 1H), 2.90 - 2.80 (m, 1H), 2.68 — 2.57 (m, 4H).

13C NMR (101 MHz, CDCL) d 193.1, 152.4, 133.4, 128.8, 125.3, 122.3, 115.6,
113.6, 110.7, 53.1, 43.9, 39.4, 31.1, 30.4.

HRMS (ESI-TOF) m/z [M + Na]": calcd. for [CisH14sBrN«O]* 333.0346, found
333.0346.

Ac

N
N 3

N

NC 3h

9-Acetyl-1-(azidomethyl)-2,3-dihydro-1H-pyrrolo[1,2-alindole-6-carbonitr
ile (3h) was prepared as a brown oil from
3-acetyl-1-(but-3-en-1-yl)-1H-indole-6-carbonitrile 1h (47.6 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:3) in 68% yield (38.0 mg).
'H NMR (400 MHz, CDCls) 6 8.02 (d, | = 8.4 Hz, 1H), 7.64 (d, ] = 1.7 Hz, 1H),
7.51 (dd, ] =8.4, 1.5 Hz, 1H), 4.30 — 4.17 (m, 2H), 4.00 — 3.91 (m, 2H), 3.82 (dd, ]
=11.3, 2.9 Hz, 1H), 2.96 — 2.86 (m, 1H), 2.67 — 2.61 (m, 4H).
BC NMR (101 MHz, CDCls) o 192.9, 155.2, 133.0, 131.6, 125.1, 121.7, 119.8,
115.1, 111.2, 104.9, 53.1, 44.3, 39.6, 31.1, 30.5.
HRMS (ESI-TOF) m/z [M + HJ]* caled. for [CisH1sNsOJ* 280.1193, found

280.1195.

Ac

prd

3i
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1-(1-(azidomethyl)-6-methyl-2,3-dihydro-1H-pyrrolo[1,2-a]lind0l-9-yl)ethan-
1-one (3i) was prepared as a brown oil from
1-(1-(but-3-en-1-yl)-6-methyl-1H-indol-3-yl)ethan-1-one 1i (45.4 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 66% yield (35.3 mg).

'H NMR (400 MHz, CDCls) 6 7.80 (d, ] = 8.6 Hz, 1H), 7.12 - 7.10 (m, 2H), 4.20 -
4.08 (m, 2H), 3.91 - 3.81 (m, 3H), 2.90 - 2.77 (m, 1H), 2.66 (s, 3H), 2.63 — 2.56 (m,
1H), 2.49 (s, 3H).

3C NMR (101 MHz, CDCls) d 193.4, 151.4, 133.0, 132.2, 127.8, 123.8, 120.7,
110.6, 110.5, 53.1, 43.6, 39.4, 31.0, 30.4, 21.5.

HRMS (ESI-TOF) m/z [M + HJ*" calcd. for [CisHi7NsO]" 269.1397, found
269.1394.

Ac
N3

A\
N
3
1-(1-(azidomethyl)-5-methyl-2,3-dihydro-1H-pyrrolo[1,2-a]lind0l-9-yl)ethan-
1-one (3j) was prepared as a brown oil from
1-(1-(but-3-en-1-yl)-7-methyl-1H-indol-3-yl)ethan-1-one 1j (45.4 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 70% yield (37.5 mg).
'H NMR (400 MHz, CDCL) d 7.77 (d, ] = 8.2 Hz, 1H), 7.15 (t, ] = 7.7 Hz, 1H),
6.98 (d, | =7.2 Hz, 1H), 4.50 — 4.46 (m, 2H), 3.88 — 3.80 (m, 3H), 2.83 - 2.78 (m,
2H), 2.68 — 2.66 (m, 6H).
BC NMR (101 MHz, CDCls) & 193.5, 152.2, 132.2, 130.2, 124.0, 122.3, 121.6,
118.8, 110.5, 53.1, 47.0, 38.7, 31.1, 30.6, 18.1.
HRMS (ESI-TOF) m/z [M + HJ* calcd. for [CisHi7Ns«O]* 269.1397, found

269.1393.
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N

3k
1-(1-(Azidomethyl)-8-methyl-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)ethan-
1-one (3k) was prepared as a brown oil from
1-(1-(but-3-en-1-yl)-4-methyl-1H-indol-3-yl)ethan-1-one 1k (45.4 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 45% yield (24.1 mg).
'H NMR (400 MHz, CDCls) 6 7.18 — 7.14 (m, 1H), 7.10 (d, ] = 7.9 Hz, 1H), 7.03
(d, J=7.1Hz, 1H), 417 - 4.13 (m, 2H), 3.83 — 3.74 (m, 2H), 3.63 — 3.58 (m, 1H),
2.89-2.79 (m, 1H), 2.70 (s, 3H), 2.62 — 2.56 (m, 4H).
BC NMR (75 MHz, CDCls) 0 194.2, 149.2, 133.2, 132.3, 128.9, 124.5, 122.9, 113 4,
107.6, 54.0, 43.4, 39.7, 31.2, 31.0, 22.9.
HRMS (ESI-TOF) m/z [M + H]J" calcd. for [CisHizN«OJ* 269.1397, found

269.1392.
Ac
N3
Cl b
N
Cl 3

1-(1-(Azidomethyl)-6,7-dichloro-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)eth
an-1-one (BD)  was  prepared as a brown oil from
1-(1-(but-3-en-1-yl)-5,6-dichloro-1H-indol-3-yl)ethan-1-one 11 (56.2 mg, 0.2
mmol) according to the General Procedure A (eluent: ethyl acetate-petroleum
ether, 1:5) in 73% yield (47.0 mg).

'H NMR (400 MHz, CDCls)  8.01 (s, 1H), 7.39 (s, 1H), 4.21 — 4.08 (m, 2H), 3.94
-3.77 (m, 3H), 2.92 - 2.82 (m, 1H), 2.62 — 2.58 (m, 4H).
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3C NMR (101 MHz, CDCls) o 192.6, 153.6, 131.4, 129.4, 126.5, 126.2, 122.2,
111.9, 110.2, 53.2, 44.1, 39.5, 31.2, 30.3.

HRMS (ESI-TOF) m/z [M + HJ*: caled. for [CisHisCl2NsOJ* 323.0461, found
323.0458.

3m
1-(1-(Azidomethyl)-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-2,2-dimethylpr
opan-l-one  (3m) was prepared as a brown oil from
1-(1-(but-3-en-1-yl)-1H-indol-3-yl)-2,2-dimethylpropan-1-one 1m (51.0 mg, 0.2
mmol) according to the General Procedure A (eluent: ethyl acetate-petroleum
ether, 1:5) in 83% yield (49.1 mg).
'H NMR (400 MHz, CDCls) d 7.99 — 7.97 (m, 1H), 7.31 — 7.23 (m, 3H), 4.22 -
4.11 (m, 2H), 3.97 - 3.92 (m, 1H), 3.81 - 3.80 (m, 2H), 2.86 — 2.76 (m, 1H), 2.61 -
2.54 (m, 1H), 1.48 (s, 9H).
BC NMR (101 MHz, CDCls) & 202.7, 154.4, 132.7, 128.0, 123.3, 121.7, 1214,
110.5, 109.6, 53.2, 43.6, 43.0, 40.3, 30.9, 26.8.
HRMS (ESI-TOF) m/z [M + H]J" calcd. for [CizH2N«OJ]* 297.1710, found
297.1707.

Methyl 1-(azidomethyl)-2,3-dihydro-1H-pyrrolo[1,2-alindole-9-carboxylate
(3n) was prepared as a  brown oil from methyl

1-(but-3-en-1-yl)-1H-indole-3-carboxylate 1n (45.8 mg, 0.2 mmol) according to
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the General Procedure A (eluent: ethyl acetate-petroleum ether, 1:5) in 84%
yield (45.4 mg).

'H NMR (400 MHz, CDCls) & 8.11 - 8.09 (m, 1H), 7.28 — 7.22 (m, 3H +
overlapped with CDCls), 4.23 — 4.10 (m, 2H), 3.93 (s, 3H), 3.89 — 3.77 (m, 2H),
2.89 —2.80 (m, 1H), 2.63 - 2.56 (m, 1H).

BC NMR (101 MHz, CDCls) 6 165.6, 151.4, 132.5, 130.6, 122.3, 121.9, 121.,
110.0, 99.9, 53.4, 50.9, 43.8, 39.0, 31.1.

HRMS (ESI-TOF) m/z [M + H]* calcd. for [CisHisN4O2]* 271.1190, found
271.1199.

30
1-(1-(Azidomethyl)-2,3-dihydro-1H-pyrrolo[1,2-a]lindol-9-yl)pentan-1-one
(30) was prepared as a brown oil from methyl
1-(1-(but-3-en-1-yl)-1H-indol-3-yl)pentan-1-one 1o (51.0 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 65% yield (38.5 mg).

'H NMR (400 MHz, CDCls) & 793 - 7.90 (m, 1H), 7.36 — 7.23 (m, 3H +
overlapped with CDCls), 4.22 — 4.11 (m, 2H), 3.93 - 3.85 (m, 3H), 3.01 (td, | =
7.2, 1.4 Hz, 2H), 2.89 — 2.79 (m, 1H), 2.63 — 2.56 (m, 1H), 1.82 - 1.75 (m, 2H),
1.53 - 1.43 (m, 2H), 0.99 (t, ] = 7.3 Hz, 3H).

3C NMR (101 MHz, CDCls) & 196.3, 152.0, 132.6, 129.6, 122.1, 122.1, 121.2,
110.5, 110.4, 53.0, 43.7, 42.0, 39.6, 31.0, 26.2, 22.6, 14.0.

HRMS (ESI-TOF) m/z [M + H]* calcd. for [CiyH21N:O]* 297.1710, found
297.1705.
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3p
Benzyl 1-(azidomethyl)-2,3-dihydro-1H-pyrrolo[1,2-alindole-9-carboxylate
Bp) was prepared as a brown oil from methyl benzyl
1-(but-3-en-1-yl)-1H-indole-3-carboxylate 1p (61.0 mg, 0.2 mmol) according to
the General Procedure A (eluent: ethyl acetate-petroleum ether, 1:5) in 72%
yield (49.8 mg).
'H NMR (400 MHz, CDCls) 6 8.12 (dd, ] = 6.4, 2.8 Hz, 1H), 7.49 — 7.47 (m, 2H),
7.42 -7.32 (m, 3H), 7.27 - 7.21 (m, 3H + overlapped with CDCls), 5.45 — 5.33 (m,
2H), 4.20 — 4.08 (m, 2H), 3.85 - 3.79 (m, 2H), 3.72 - 3.67 (m, 1H), 2.87 - 2.77 (m,
1H), 2.60 — 2.53 (m, 1H).
BC NMR (101 MHz, CDCls) 6 164.8, 151.5, 136.6, 132.5, 130.7, 128.6, 128.1 (2C),
122.3, 122.0, 121.8, 110.0, 99.8, 65.5, 53.2, 43.8, 39.0, 31.1.
HRMS (ESI-TOF) m/z [M + H]* calcd. for [C0H1sN4O:2]* 347.1503, found
347.1502.

1-(Azidomethyl)-N,N-dimethyl-2,3-dihydro-1H-pyrrolo[1,2-a]lindole-9-carbo
xamide (Bq) was prepared as a brown oil from
1-(but-3-en-1-yl)-N,N-dimethyl-1H-indole-3-carboxamide 1q (48.4 mg, 0.2
mmol) according to the General Procedure A (eluent: ethyl acetate-petroleum
ether, 1:5) in 42% yield (23.8 mg).

'H NMR (400 MHz, CDCls) & 7.50 — 7.48 (m, 1H), 7.28 — 7.15 (m, 3H +
overlapped with CDCls), 4.23 — 4.16 (m, 1H), 4.12 — 4.05 (m, 1H), 3.95 - 3.77 (m,
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3H), 3.13 (s, 6H), 2.86 — 2.78 (m, 1H), 2.58 — 2.50 (m, 1H).

3C NMR (101 MHz, CDCls) o 168.0, 147.1, 131.9, 129.7, 121.4, 120.7, 120.6,
110.1, 103.8, 53.6 (2C), 43.4, 38.2, 31.6.

HRMS (ESI-TOF) m/z [M + H]* calcd. for [CisHisNsO]* 284.1506, found
284.1503.

3r
(1-(Azidomethyl)-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)(phenyl)methano
ne (3r) was prepared as a brown oil from
(1-(but-3-en-1-yl)-1H-indol-3-yl)(phenyl)methanone 1r (55.1 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 55% yield (34.8 mg).
'H NMR (400 MHz, CDCls) d 7.78 — 7.76 (m, 2H), 7.60 — 7.55 (m, 1H), 7.52 -
7.47 (m, 3H), 7.31 (d, ] = 8.1 Hz, 1H), 7.25 - 7.21 (m, 1H), 7.13 (ddd, ] =8.2, 7.0,
1.2 Hz, 1H), 4.27 — 4.16 (m, 2H), 3.85 - 3.79 (m, 1H), 3.58 — 3.56 (m, 2H), 2.93 -
2.83 (m, 1H), 2.62 — 2.54 (m, 1H).
BC NMR (101 MHz, CDCls) o 191.6, 152.0, 141.2, 132.7, 131.4, 130.9, 1284,
128.3, 122.5, 122.0, 121.9, 110.2, 109.6, 53.3, 43.8, 39.5, 31.1.
HRMS (ESI-TOF) m/z [M + H]J" calcd. for [CioHirN«OJ]* 317.1397, found
317.1390.

N
N 3
N
3s

1-(Azidomethyl)-2,3-dihydro-1H-pyrrolo[1,2-a]Jindole-9-carbonitrile (3s) was

prepared as a brown oil from 1-(but-3-en-1-yl)-1H-indole-3-carbonitrile 1s
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(39.2 mg, 0.2 mmol) according to the General Procedure A (eluent: ethyl
acetate-petroleum ether, 1:5) in 71% yield (33.7 mg).

'H NMR (400 MHz, CDCls) 6 7.70 — 7.68 (m, 1H), 7.32 — 7.23 (m, 3H +
overlapped with CDCls), 4.27 — 4.21 (m, 1H), 4.16 — 4.10 (m, 1H), 3.91 - 3.85 (m,
1H), 3.79 - 3.71 (m, 2H), 2.9 - 2.85 (m, 1H), 2.60 — 2.52 (m, 1H).

BC NMR (101 MHz, CDCls) 6 151.4, 132.0, 131.9, 123.2, 122.1, 119.8, 1153,
110.6, 78.2, 53.0, 44.2, 38.3, 31.4.

HRMS (ESI-TOF) m/z [M + H]* calcd. for [CisHi2Ns]* 238.1087, found
238.1084.

N

3t
1-(1-(azidomethyl)-1-methyl-2,3-dihydro-1H-pyrrolo[1,2-a]lind0l-9-yl)ethan-
1-one (3t) was prepared as a brown oil from
1-(1-(3-methylbut-3-en-1-yl)-1H-indol-3-yl)ethan-1-one 1t (45.4 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 81% yield (43.4 mg).
'H NMR (400 MHz, CDCls) & 790 — 7.88 (m, 1H), 7.38 — 7.23 (m, 3H +
overlapped with CDCls), 4.40 (d, ] = 11.8 Hz, 1H), 4.24 - 4.11 (m, 2H), 3.59 (d, |
=11.8 Hz, 1H), 2.83 - 2.76 (m, 1H), 2.71 (s, 3H), 2.42 - 2.36 (m, 1H), 1.51 (s, 3H).
3C NMR (101 MHz, CDCls) d 193.7, 155.0, 132.2, 130.2, 122.1, 122.0, 120.9,
110.6, 110.4, 57.4, 46.1, 43.4, 39.0, 31.3, 21.9.
HRMS (ESI-TOF) m/z [M + H]*" calcd. for [CisHi7NsO]" 269.1397, found
269.1395.
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Ac
Ph

AN
N

3u
1-(1-(azidomethyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-alind0l-9-yl)ethan-
1-one (Bu) was prepared as a brown oil from
1-(1-(3-methylbut-3-en-1-yl)-1H-indol-3-yl)ethan-1-one 1u (57.8 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 35% yield (22.9 mg).
'H NMR (400 MHz, CDCls) d 8.36 — 8.32 (m, 1H), 7.51 (s, 1H), 7.47 — 7.40 (m,
4H), 7.29 - 7.27 (m, 2H), 7.17 - 7.13 (m, 1H), 4.26 — 4.18 (m, 1H), 3.99 - 3.92 (m,
1H), 3.79 - 3.71 (m, 2H), 2.67 — 2.59 (m, 1H), 2.49 — 2.38 (m, 4H).
BC NMR (101 MHz, CDCls) & 192.9, 137.7, 136.2, 134.5, 129.3, 128.8, 1264,
125.6, 123.5, 122.8, 122.6, 117.4, 109.3, 59.8, 42.2, 36.8, 27.6.
HRMS (ESI-TOF) m/z [M + HJ*: caled. for [C20H1sN4OJ* 331.1553, found
331.1564.

Ac N

AN
N

3v
1-(9-(azidomethyl)-6,7,8,9-tetrahydropyrido[1,2-alindol-10-yl)ethan-1-one
(3v) was prepared as a brown oil from
1-(1-(pent-4-en-1-yl)-1H-indol-3-yl)ethan-1-one 1v (454 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 71% yield (38.1 mg).
'H NMR (400 MHz, CDCls) & 792 - 7.89 (m, 1H), 7.37 — 7.25 (m, 3H +
overlapped with CDCls), 4.336 — 4.28 (m, 1H), 4.09 - 4.04 (m, 1H), 3.92 — 3.85
(m, 2H), 3.30 — 3.25 (m, 1H), 2.72 (s, 3H), 2.29 — 2.07 (m, 3H), 1.92 — 1.83 (m,
1H).
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3C NMR (101 MHz, CDCls) o 193.8, 145.3, 136.2, 126.1, 122.5, 122.2, 1204,
113.0, 109.8, 52.6, 42.5, 33.7, 31.7, 21.8, 17.8.

HRMS (ESI-TOF) m/z [M + HJ* calcd. for [CisHi7Ns«O]* 269.1397, found
269.1390.

3w
1-(10-(azidomethyl)-7,8,9,10-tetrahydro-6H-azepinol[1,2-alindol-11-yl)ethan-
1-one (Bw) was prepared as a brown oil from
1-(1-(hex-5-en-1-yl)-1H-indol-3-yl)ethan-1-one 1w (48.2 mg, 0.2 mmol)
according to the General Procedure A (eluent: ethyl acetate-petroleum ether,
1:5) in 49% yield (27.6 mg).
'H NMR (400 MHz, CDCls) d 7.91 - 7.89 (m, 1H), 7.39 — 7.37 (m, 1H), 7.31 -
7.25 (m, 2H), 491 — 4.86 (m, 1H), 4.57 (dt, ] = 14.8, 3.7 Hz, 1H), 4.11 — 4.04 (m,
1H), 3.74 - 3.64 (m, 2H), 2.74 (s, 3H), 2.23 — 2.16 (m, 1H), 2.09 - 2.03 (m, 1H),
1.92 -1.67 (m, 4H).
BC NMR (101 MHz, CDCls) & 195.3, 148.3, 136.3, 126.0, 122.3, 121.8, 120.5,
114.8,109.7, 52.4, 44.3, 35.4, 32.2,27.7, 27.1, 23 4.
HRMS (ESI-TOF) m/z [M + H]* calcd. for [CisH1oN:O]* 283.1553, found
283.1556.

3x
1-(1-(Azidomethyl)-2,3-dihydro-1H-pyrrolizin-7-yl)ethan-1-one  (3x) was
prepared as a brown oil from 1-(1-(but-3-en-1-yl)-1H-pyrrol-3-yl)ethan-1-one

1x (32.6 mg, 0.2 mmol) according to the General Procedure A (eluent: ethyl
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acetate-petroleum ether, 1:5) in 55% yield (22.5 mg).

"H NMR (300 MHz, CDCls) d 6.59 — 6.55 (m, 2H), 4.12 — 3.92 (m, 2H), 3.85 -
3.63 (m, 3H), 2.80 — 3.67 (m, 1H), 2.50 — 2.39 (m, 4H).

BC NMR (75 MHz, CDCl) d 194.1, 142.3, 117.8, 114.9, 114.6, 53.2, 46.2, 38.8,
31.5,27.4.

HRMS (ESI-TOF) m/z [M + HJ*" calcd. for [CioH1sNsO]* 205.1084, found
205.1090.

3y
1-(1-(2-Azidopropan-2-yl)-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)ethan-1-o0
ne (3y) was prepared as a brown oil from
1-(1-(4-methylpent-3-en-1-yl)-1H-indol-3-yl)ethan-1-one 1y (482 mg, 0.2
mmol) according to the General Procedure A (eluent: ethyl acetate-petroleum
ether, 1:5) in 80% yield (45.1 mg).
'H NMR (400 MHz, CDCls) 6 7.86 — 7.82 (m, 1H), 7.34 — 7.25 (m, 3H +
overlapped with CDCls), 4.32 — 4.25 (m, 1H), 4.19 — 4.12 (m, 1H), 3.71 (dd, ] =
7.7,2.5 Hz, 1H), 2.73 (s, 3H), 2.50 — 2.32 (m, 2H), 1.65 (s, 3H), 1.63 (s, 3H).
BC NMR (101 MHz, CDCls) & 195.8, 148.2, 135.0, 126.8, 122.1, 122.0, 1204,
114.3,109.7, 67.3, 39.7, 39.1, 32.6, 25.9, 23.4, 21.9.
HRMS (ESI-TOF) m/z [M + H]J" calcd. for [CisHisN«OJ]* 283.1553, found

283.1550.
Ac
Ph
AN
N Ns
3z

1-(2-Azido-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)ethan-1-one
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(3z) was prepared as a brown oil from
1-(1-cinnamyl-1H-indol-3-yl)ethan-1-one 1z (55.0 mg, 0.2 mmol) according to
the General Procedure A (eluent: dichloromethane-petroleum ether, 3:1) in 28%
yield (17.7 mg).

"H NMR (400 MHz, CDCls) d 8.37 — 8.34 (m, 1H), 7.35 - 7.29 (m, 6H), 7.07 -
7.03 (m, 2H), 4.88 (d, ] = 1.6 Hz, 1H), 4.65 (dt, ] =5.5, 1.6 Hz, 1H), 4.45 (dd, | =
11.7,5.4 Hz, 1H), 4.18 (dd, ] = 11.8, 1.7 Hz, 1H), 2.28 (s, 3H).

BC NMR (101 MHz, CDCls) o 192.6, 149.2, 137.8, 132.5, 130.6, 129.4, 12811,
127.2,123.1,122.9, 122.8, 111.7, 109.9, 71.8, 53.1, 49.0, 29.6.

HRMS (ESI-TOF) m/z [M + Na]": calcd. for [CioHi7Ns«O]* 317.1397, found
317.1390.
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VI. The Control Experiment

The radical trapping experiment with TEMPO

/
A\ I\ Standard conditions
+ o] 3a
N TEMPO (5 equiv)

not detected

1a 2
Under air, to an over-dried 20 mL Schlenk tube equipped with a Teflon cap
was added N-alkene-linked indole 1a (0.1 mmol, 42.6 mg), Togni-Ns 2 (0.15
mmol, 43.2 mg), TEMPO (0.5 mmol, 78.1 mg) and DCE (1.0 mL). The reaction
vessel was evacuated and backfilled with N2 in three times. Then, the Schlenk
tube was stirred at room temperature under 16 W blue LEDs irradiation for 12
h. Then, the mixture was analyzed by TLC or GC-MS, it was found that none

of the desired product 3a could be detected.
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VII. I-mmol Scale Reaction and Derivation

(a) 1-mmol scale reaction of 1a and Togni-N3

Ac N
/ 3 Ac
N\ N 2x 3 W blue LEDs Ny
+ o) N
N DCE, Ny, rt, 12 h
N
\\/§ S
1a, 1 mmol 2 3a (177.8 mg, xx70% yield)

Under air, to an over-dried 20 mL Schlenk tube equipped with a Teflon cap
was added N-alkene-linked indole 1a (1 mmol, 213.1 mg), Togni-Ns 2 (1.5
mmol, 432.1 mg) and DCE (2.0 mL). The reaction vessel was evacuated and
backfilled with N2 in three times. Then, the Schlenk tube was stirred at room
temperature under 16 W blue LEDs irradiation for 12 h. Then, the mixture
was concentrated in vacuo. The residue was purified by silica gel flash
chromatography (eluent: ethyl acetate-petroleum ether, 1:5) to give the pure
desired product 3a in 70% yield (177.8 mg).

Figure S2 Photoreactor used for 1-mmol scale reaction

(b) Cul-promoted click reaction of 3a with phenylacetylene?

Ac . Ac N
N Cul (2 equiv) N/ N
R :
AN + ph—— DIPEA (3 equiv) AN \?k
MeCN, rt, 2 h
N N Ph
3a 4

An oven-dried sealed tube (20 mL) containing 3a (50.8 mg, 0.2 mmol), Cul

3 M.-Z. Lu, C.-Q. Wang and T.-P. Loh, Org. Lett., 2015, 17, 6110—6113.
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(76.0 mg, 0.40 mmol), was evacuated and purged with nitrogen gas three
times. Then, phenylacetylene (224 mg, 0.22 mmol),
N,N-diisopropylethylamine (77.6 mg, 0.6 mmol) and MeCN (2.0 mL) were
added via syringe. The reaction mixture was stirred at room temperature for 2
h. The reaction was quenched with NH4Cl (aq.), extracted with CH2Cl> (10x 3
mL), washed with brine, dried over anhydrous sodium sulfate. The solvent
was removed in vacuo and the residue was purified by flash chromatography
on silica gel (EA/PE=1:2) to give the desired product 4 in 90% yield (64.1 mg).
'H NMR (400 MHz, DMSO-ds)  8.40 (s, 1H), 8.05 (d, ] = 6.8 Hz, 1H), 7.73 (d, ]
=7.1 Hz, 2H), 7.41 - 7.37 (m, 3H), 7.31 - 7.27 (m, 1H), 7.21 - 7.18 (m, 2H), 4.92
—-4.89 (m, 1H), 4.76 — 4.70 (m, 1H), 4.23 - 4.13 (m, 2H), 3.84 - 3.77 (m, 1H), 2.76
-2.71 (m, 1H), 2.50 (s, 3H), 1.19 - 1.16 (m, 1H).

BC NMR (101 MHz, DMSO-ds) 6 1914, 150.1, 131.6, 129.0, 128.2, 127.2, 124.5,
121.4, 121.3, 120.5, 110.2, 109.4, 50.3, 42.3, 39.2, 39.0, 29.7, 29.0.

HRMS (ESI-TOF) m/z [M + HJ*" calcd. for [C22H21NsO]* 357.1710, found
357.1706.

(c) Reaction of 3a with 2-(trimethylsilyl)phenyl trifluoromethanesulfonate?

Ac Ac N~
N OTf ) N N
A 3 . CsF (2 equiv) A
MeCN, 90 °C, 24 h
N T™MS N
3a 5

An oven-dried sealed tube (20 mL) containing 3a (50.8 mg, 0.20 mmol),

CsF (60.8 mg, 0.40 mmol), was evacuated and purged with nitrogen gas three
times. Then, 2-(trimethylsilyl)phenyl trifluoromethanesulfonate (119.4 mg,
0.40 mmol) and MeCN (2.0 mL) were added via syringe. The reaction mixture
was stirred at 90 °C for 24 h. After cooling to ambient temperature, the
reaction was quenched with NHiCl (aq.), extracted with EA (3 x 10 mL), dried
over anhydrous sodium sulfate. The solvent was removed in vacuo and the

residue was purified by flash chromatography on silica gel (EA/PE=1:2) to
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give the desired product 5 in 50% yield (33.1 mg).

'"H NMR (400 MHz, CDCls) 6 8.03 — 7.97 (m, 2H), 7.90 (dt, ] = 8.0, 1.2 Hz, 1H),
7.48 (ddd, J=8.2,6.9,1.0 Hz, 1H), 7.36 — 7.24 (m, 4H + overlapped with CDCls),
5.31 (dd, ] =14.0, 3.2 Hz, 1H), 4.81 (dd, ] = 14.0, 9.6 Hz, 1H), 4.26 — 4.20 (m, 1H),
4.15-4.09 (m, 1H), 4.05 - 3.99 (m, 1H), 2.89 — 2.82 (m, 1H), 2.78 (s, 3H), 2.68 —
2.58 (m, 1H).

BC NMR (101 MHz, CDCls) 6 193.9, 151.3, 145.9, 133.0, 132.6, 129.6, 127.6,
124.1,122.3, 122.3, 120.7, 119.6, 110.8, 110.7, 110.1, 48.9, 43.2, 39.8, 30.6, 30.3.
HRMS (ESI-TOF) m/z [M + H]J" calcd. for [CHiN«OJ]* 331.1553, found
331.1547.

(d) Reduction of 3a*

Ac 1) PPh; (1.5 equiv) Ac

N3 THF, H,0, 50 °C to rt NHBoc
N N
2) Boc,O (1 equiv), rt, 2 h
N ) Boc,O (1 equiv) N

3a 6

In an oven-dried sealed tube (20 mL) was added 3a (50.8 mg, 0.2 mmol)
and triphenylphosphine (78.7 mg, 0.3 mmol). Then, to this mixture dry THF (1
mL) was added and the resulting solution was heated at 50 °C for 4 h. The
reaction mixture was cooled to room temperature and 2 mL of water was
added. The resulting solution was stirred at room temperature for 16 hours.
To the reaction mixture solution of di-tert-butyldicarbonate (43.6 mg, 0.2
mmol) in THF (1 mL) was added. Resulting mixture was stirred at room
temperature for 2 h. The reaction mixture was diluted with EA and washed
with H2O. Aqueous was extracted with EA. The combined organic phase was
dried over sodium sulfate and concentrated under reduced pressure. Then
the residue was purified by silica gel flash chromatography (eluent: ethyl
acetate-petroleum ether, 1:2) to give the pure desired product 6 in 72% yield
(47.2 mg).

4 L. Zhu, H. Yu, Z. Xu, X. Jiang, L. Lin and R. Wang, Org. Lett., 2014, 16, 562—1565.
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'H NMR (400 MHz, CDCL) & 798 — 7.96 (m, 1H), 729 — 7.23 (m, 3H +
overlapped with CDCls), 5.32 (brs, 1H), 4.15 — 4.08 (m, 2H), 3.83 — 3.77 (m, 1H),
3.61 - 3.48 (m, 2H), 2.78 — 2.72 (m, 1H), 2.64 — 2.57 (m, 4H), 1.40 (s, 9H).

13C NMR (101 MHz, CDCl) d 193.6, 156.4, 152.8, 132.6, 123.0, 122.1, 122.1,
121.1, 110.6, 110.3, 79.2, 43.3, 42.8, 40.4, 31.4, 30.1, 28.3.

HRMS (ESI-TOF) m/z [M + H]": calcd. for [CisH2sN20s]* 329.1860, found
329.1861.
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