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NIS Promoted Synthesis of 3-Substituted Indole Derivatives

Cunwei Qian*®  RongHan®*  Zhixing Shen®  QianLi®  Xuanrong Chen*?®
(% School of Chemical & Environmental Engineering, Yancheng Teachers College, Yancheng 224007)
(* Instumental Analysis Center, Yancheng Teachers College, Yancheng, 224051, Jiangsu, China)

Abstract In this study, using N-halosuccinimide as catalyst, the Michael reaction of indole and its derivatives and o, B-
unsaturated ketones can proceed smoothly to synthesize 3-substituted indoles. Firstly, the Michael addition reaction of indole
with chalcone was used as the template reaction, and the optimal conditions of the reaction were explored. The experimental
results show that the isolated yield of this reaction could reach 90% with 10 mol% NIS as catalyst and CH;CN as solvent at
room temperature for 18 hours. Under this optimized conditions, the reaction of chalcone and its derivatives with various o, -
unsaturated ketone can proceed smoothly to obtain aimed product. The yields of these reactions ranged from 51% to 89%. The
reaction conditions are mild and the reaction operation is simple.
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Figure 1 Some N-Nalosuccinimide Promoted Organic Synthesis
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Table 1 Optimization of reaction conditions

; )
Catalyst
©\/\> + — O Solvent T O O
N
y O

H
N
/ O

la 2a 3a

Entry Catalyst Temperature/C Solvent Yield®/%
1 NCS 60 CH;CN 26
2 NBS 60 CH;CN 43
3 NIS 60 CH;CN 91
4 / 60 CH;CN 0
5 NIS 60 CH;0H 80
6 NIS 60 THF 60
7 NIS 60 H,0 55
8 NIS 60 Hexane 0
9 NIS 60 Toluene 0
10 NIS r.t. CH;CN 76
11 NIS 80 CH;CN 95
12¢ NIS 80 CH;CN 73
13¢ NIS 80 CH,CN 82
14° NIS rt. CH4;CN 70
15 NIS r.t. CHsCN 84
16° NIS r.t. CH;CN 90

 Unless otherwise stated, general reaction conditions: indole (1.0 mmol), chalcone (1.0 mmol), catalyst (0.1 mmol) and solvent (5 mL) stirred at reaction temperature
for 6 hours.  Isolated yield. ¢ 0.02 mmol NIS were used as catalyst.  0.05 mmol NIS were used as catalyst. ® Reaction time was changed to 3 h. ' Reaction time was
changed to 10 h. 9 Reaction time was changed to 18 h.
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(\:H3 H
N
O N/ )i " O { 3 CH
8 1-Me CgHs Me o5 16 6-Me p-O,NCeH, Me ® T 62
§
3
3i a

& Unless otherwise stated, general reaction conditions: indole (1.0 mmol), chalcone (1.0 mmol), NIS (0.1 mmol) and CH;CN
(5 mL) stirred at r.t. for 18 hours. ® Isolated yield.

1.3 TFIREMI R MIHL I8

AR SCHRH 2527, NIS () 1 776 S RO A v S R SR AR AR A AR AR AT BB B D, AR R e 7
RE /IS o, BEMAEFRAL AR 0 1L s MESE N, S IRHEAE A, AEBIE B~ C AL s A BIE I, AR T A A M5 a,
B-ANVELATER (418 T /R A RE S L. B AR A S BEALEE WL Figure 2.
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Figure 2 Possible reaction mechanism
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ARCEIRIRIE T N-f T B e b R maI et o, B-ANVELRITER (0030 50 SR I B, FRE T 1% N AR 25 1
SE AR TR, DL 10 mol% NIS Afifb7], DL CHCN fE NI, fEZIR FHHE N 18 h, B /R EH 505k nT DURH]
RARRBL, 3R1G EARFEY, 7 BUCRAIE 90 %. R TR, KRR TIZRMNIRPER Y, SRR IZR A& AF AT
DAL | R AT A= 5 22 Bl o, B- ANV RN A3 5 ZR ISR R, S ISR AE 51%-90% 2 [1].

3 SEIEES

31 U&FE5EH

'H NMR #1 ®°C NMR i#: Mercury Plus 400 BAZHIEARIN(GEE Varian A#]), CDCly AT, TMS HNHHR;
T RE R AB SCIEX Triple 5600+ i i % FAX (3 [E AB SCIEX A +]); WIS A X-5 BN H SAUE
WA AT R A AHIRAF]), TR IE.
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3.2 SLFE

3.2.1 JEEHAE R

o, B-NHLANEHZE AL A 5 I SCERPE A R

3.2.2 3-HUARM W I 1k

FE— AT B R, RIS R T W51 DR BT AE Y (LmmoDD. o, B-ANHEFIER (1 mmol). 0.1 mmol
NIS Fil 5 mL CHsCN, K[ B AWITEZEIBA: 18 h, RNEERIG, BEEERERFERE, @A VOHME) @ V(LR L)
=10 : 1 TNk, Sk ZMraith, B3 s,

1, 3- T HEHE-3-(1H-15| Wk-3-%)-1- P9 (3a) "™ 293 mg, ¥ 8 ol /&, m.p.138~140 C (lit.[10]138~139 C). 'H
NMR (CDCls, 400 MHz) (8, ppm): 7.95 (s, 1H), 7.76 (d, J=8.4 Hz, 2H), 7.55 (d, J=7.6 Hz, 2H), 7.43 (d, J=8.0 Hz, 1H),
7.34~7.32 (m, 3H), 7.25 (t, J=7.4 Hz, 2H), 7.17~7.12 (m, 2H), 7.01 (t, J=7.2 Hz, 1H), 6.96 (s, 1H), 5.03 (t, J=8.0 Hz, 1H),
3.79~3.64 (m, 2H).

1-HE 330 SR HE-3-(1H-M9] e-3-35) - 1-PIA(3b)P): 306 mg, (ol AK. m.p.117~119 ‘C(lit.[29] 118~121 C).
'H NMR (CDCl,, 400 MHz) (5, ppm): 7.98 (s, 1H), 7.92 (d, J=8.4 Hz, 2H), 7.55 (t, J=7.2 Hz, 1H), 7.45~7.38 (m, 3H), 7.33
(d, J=8.0 Hz, 1H), 7.29~7.25 (m, 2H), 7.21 (d, J=8.4 Hz, 2H), 7.16 (t, J=7.2 Hz, 1H), 7.02 (t, J=7.2 Hz, 1H), 6.99 (s, 1H),
5.04 (t, J=7.2 Hz, 1H), 3.83~3.42 (m, 2H).

-2 -3 [ S 2K - 3-(1H-15] e-3-32) - 1-P i (3c)®): 309 mg, it ii#A. 'H NMR (CDCls, 400 MHz) (5, ppm): 8.02
(s, 1H), 7.92 (d, J=7.27 Hz, 2H), 7.56~7.52 (m, 1H), 7.44~7.41 (m, 3H), 7.31 (d, J=7.2 Hz, 2H), 7.25 (d, J=7.2 Hz, 1H),
7.19~7.11 (m, 3H), 7.02 (t, J=8.0 Hz, 1H), 6.97 (s, 1H), 5.04 (t, J=7.2 Hz, 1H), 3.83~3.63 (M, 2H).

12 JE-3-(1H P3| W3- FE) -3 %of A 2 -1 - P 1 (31)2): 285 mg, B¢ (o [Fl 445, m.p.129~131 C (lit.[29] 130~131 C).
'H NMR (CDCls, 400 MHz) (8, ppm): 7.95 (s, 1H), 7.92~7.89 (m, 2H), 7.52~7.48 (m, 1H), 7.44~7.37 (m, 3H), 7.24~7.21
(m, 3H), 7.13~7.09 (m, 1H), 7.04 (d, J=8.0 Hz, 2H), 7.01~6.97 (m, 1H), 6.89 (s, 1H), 5.01 (t, J=7.2 Hz, 1H), 3.81~3.65 (m,
2H), 2.25 (s, 3H).

4-FE I -4-(1H-15) W -3- 3 )-2- T i (3e)®: 187 mg, % € [# 1A, m.p.106~108 ‘C (lit.[29]108~109 C). 'H NMR
(CDCl3, 400 MHz) (3, ppm): 8.03 (s, 1H), 7.42 (d, J=8.0 Hz, 1H), 7.33~7.30 (m, 3H), 7.27~7.24 (m, 2H), 7.19~7.13 (m,
2H), 7.04~7.00 (m, 1H), 6.98 (d, J=1.76 Hz, 1H), 4.83 (t, J=7.6 Hz, 1H), 3.28~3.13 (m, 2H), 2.07 (s, 3H).

4%} Tl 3 2 F -4-(1H-15] Wk -3-3)-2- T B (3F): 185 mg, & (L kiA /A, '"H NMR (CDCls, 400 MHz) (3, ppm):
8.13~8.10 (m, 3H), 7.48 (d, J=8.8 Hz, 2H), 7.35 (t, J=8.4 Hz, 2H), 7.18 (d, J=8.0 Hz, 1H), 7.05~7.02 (m, 2H), 4.96 (t, J=7.2
Hz, 1H), 3.35~3.17 (m, 2H), 2.13 (s, 3H); **C NMR (CDCl;, 100 MHz) (8, ppm): 206.3, 151.9, 146.6, 136.6, 128.7, 126.1,
123.8, 122.7, 121.4, 119.9, 119.0, 117.5, 111.4, 49.5, 37.8, 30.4; HRMS (ESI) calcd for C;gH;sN,O5" [M+H] 309.1239,
found 309.1234.

1, 3- T FE-3-(1-F LN ML-3-3E)- 1-P(3g)®): 265 mg, v ([E A, mp. 119-120 ‘C. *H NMR (CDCls, 400
MHz) (8, ppm): 7.93~7.81 (m, 2H), 7.55~7.51 (m, 1H), 7.45~7.40 (m, 3H), 7.36~7.34 (m, 2H), 7.27~7.23 (m, 3H),
7.19~7.13 (m, 2H), 7.02~6.98 (m, 1H), 6.82 (s, 1H), 5.06 (t, J=8.4 Hz, 1H), 3.83~3.74 (m, 2H), 3.74 (s, 3H).

- -3 [ S K - 3-(1- H KL M| W -3-35)-1- TN A (3h)12%): 314 mg, B kGAH#A. "H NMR (CDCls, 400 MHz) (3,
ppm): 7.94(d, J=7.6 Hz, 2H), 7.57~7.53 (m, 1H); 7.46~7.42 (m, 3H); 7.34(s, 1H); 7.29~7.25 (m, 2H); 7.22~7.13 (m, 3H);
7.04 (t, J=7.2 Hz, 1H); 6.85 (s, 1H); 5.05 (t, J=7.6 Hz, 1H); 3.84~3.70 (m, 5H).

4-FEHE-A-(1- I FE NG| W-3-3)-2- T A (30)%°): 141 mg, ¥ tafiil &, m.p. 48~50 “C. 'H NMR (CDCls, 400 MHz2) (3,
ppm): 7.42 (d, J=8.0 Hz, 1H), 7.32~7.24 (m, 5H), 7.20~7.15 (m, 2H), 7.03~6.99 (m, 1H), 6.83 (s, 1H), 4.82 (t, J=8.4 Hz,
1H), 3.73 (s, 3H), 3.27~3.12 (m, 2H), 2.08 (s, 3H).

4-(1- P FE G| W -3-32) -4- S i 2K FE-2- T (3j): 168 mg, ¥k (L[E 44, m.p. 87~89 C. '*H NMR (CDCls, 400 MHz)
(5, ppm): 8.11 (d, J= 8.8 Hz, 2H), 7.48 (d, J=8.8 Hz, 2H), 7.33 (d, J=8.0 Hz, 1H), 7.28 (t, J=8.4 Hz, 1H), 7.21 (t, J=8.0 Hz,
1H), 7.03 (t, J=8.0 Hz, 1H), 6.87 (s, 1H), 4.94 (t, J=8.4 Hz, 1H), 3.76 (s, 1H), 3.34~3.16 (m, 2H), 2.12 (s, 3H); *C NMR
(CDCls, 100 MHz) (5, ppm): 206.3, 152.1, 146.5, 137.4, 128.7, 126.5, 126.2, 123.8, 122.2, 119.3, 119.1, 115.9, 109.5, 49.7,
37.8,32.8, 30.4; HRMS (ESI) calcd for CgH;9N,O5* [M+H] 323.1396, found 323.1391.

1, 3- A HE-3-(6- H HE-1H-1| k-3-E)-1- I B (3K)PY: 275 mg, ¥ # 4%, m.p. 161~163 ‘C. *H NMR (CDCl,, 400
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MHz) (8, ppm): 7.92 (d, J=7.2 Hz, 2H), 7.82 (s, 1H), 7.55~7.52 (m, 1H), 7.44~7.40 (m, 2H), 7.34 (d, J=7.6 Hz, 2H), 7.30
(d, J=8.0 Hz, 1H), 7.23 (d, J=8.0Hz, 2H), 7.17~7.12 (m, 2H), 6.93 (s, 1H), 6.85 (d, J=9.2 Hz, 1H), 5.04 (t, J=8.8 Hz, 1H),
3.83~3.68 (m, 2H), 2.41 (s, 3H).

1-FE-3-%6f F L e L -3-(6- Y k-1 H-15| We-3-38) - 1-PA R (31): 300 mg, kA&, 'H NMR (CDCls, 400 MHz)
(8, ppm): 7.91 (d, J=7.2 Hz, 2H), 7.82 (s, 1H), 7.53~7.50 (m, 1H), 7.42~7.39 (m, 2H), 7.30 (d, J=8.0 Hz, 1H), 7.21 (d, J=8.0
Hz, 2H), 7.07~7.03 (m, 3H), 6.86~6.82 (m, 2H), 4.99 (t, J=7.2 Hz, 1H), 3.80~3.64 (m, 2H), 2.39 (s, 3H), 2.26 (s, 3H); °C
NMR (CDCls, 100 MHz) (5, ppm): 198.8, 141.3, 137.2, 137.1, 135.7, 133.0, 131.9, 129.1, 128.6, 128.2, 127.7, 124.5, 121.4,
120.8, 119.3, 119.2, 111.1, 45.3, 37.9, 21.7, 21.0. HRMS (ESI) calcd for C,sH,,NO* [M+H] 354.1858, found 354.1852.

1- 2 JE -3 H) G 2 HE-3-(6- Y k-1 H-15| e-3-%E)- 1-P i (3m): 333 mg, 4 (KB4, "H NMR (CDCls, 400 MHz) (8,
ppm): 7.92 (d, J=7.2 Hz, 2H), 7.87(s, 1H), 7.56~7.52(m, 1H), 7.43 (t, J=8.0 Hz, 2H), 7.31~7.23 (m, 3H), 7.18~7.11 (m,
3H), 6.91 (s, 1H), 6.86 (d, J=8.0 Hz, 1H), 5.01 (t, J=7.2 Hz, 1H), 3.81~3.66 (m, 2H), 2.41 (s, 3H); *C NMR (CDCls, 100
MHz) (8, ppm): 198.1, 146.5, 137.1, 137.0, 134.2, 133.1, 132.2, 129.7, 128.6, 128.1, 128.0, 126.5, 126.2, 124.3, 121.4,
120.8, 119.0, 118.6, 111.2, 44.9, 37.9, 21.6; HRMS (ESI) calcd for C,sH»; CINO* [M+H] 374.1306, found 374.1310.

1-E FE-3-(6-F1 3L -1H-5| e -3-3E)- 3-41 FH 48 L 2K L -1- P9 (3n): 303 mg, #EAEFWAR. '"H NMR (CDCl;, 400
MHz) (8, ppm): 7.99~7.97 (m, 2H), 7.82 (s, 1H), 7.54~7.50 (m, 1H), 7.44~7.40 (m, 2H), 7.27~7.25 (m, 1H), 7.15 (t, J=8.0
Hz, 1H), 7.10 (d, J=7.2 Hz, 2H), 7.01 (s, 1H), 6.88 (d, J=8.0 Hz, 1H), 6.82~6.77 (m, 2H), 5.40 (t, J=7.6 Hz, 1H), 3.85 (s,
3H), 3.68~3.64 (m, 2H), 2.39 (s, 3H); *C NMR (CDCl,, 100 MHz) (8, ppm): 199.1, 156.7, 137.1, 137.0, 132.7, 132.6,
131.8,128.5, 128.4, 128.2, 127.3, 124.9, 121.5, 121.0, 120.6, 119.3, 118.2, 110.9, 110.5, 55.4, 44.6, 32.2, 21.6; HRMS (ESI)
caled for CpsH,,NO," [M+H] 370.1802, found 370.1801.

- o PR 3 -3 [ G T FiE-3-(6- FF L 15| -1 H-3-3)-1- i i (30): 362 mg, ¥k ¥ (kS B4R, 'TH NMR (CDCls, 400
MHz) (8, ppm): 7.88 (s, 1H), 7.76 (d, J=7.2 Hz, 2H), 7.55 (d, J=6.8 Hz, 2H), 7.29~7.10 (m, 6H), 6.89~6.85 (m, 2H), 4.97 (t,
J=7.2 Hz, 1H), 3.77~3.59 (m, 2H), 2.41 (s, 3H); *C NMR (CDCl,, 100 MHz) (5, ppm): 197.2, 146.3, 137.1, 135.7, 134.3,
132.3, 132.0, 129.7, 129.6, 128.4, 127.9, 126.6, 126.1, 124.2, 121.4, 120.8, 119.0, 118.3, 111.2, 44.8, 38.0, 21.7; HRMS
(ESI) calcd for CpyH»BrCINO* [M+H] 452.0411, found 452.0411.

4-Z5E-4-(1H-6- F 30| Wk-3-35)-2- T i (3p): 203 mg, % 3% a4, m.p. 53~54 ‘C. 'H NMR (CDCls, 400 MHz) (3,
ppm): 7.88 (s, 1H), 7.31~7.23 (m, 5H), 7.18~7.14 (m, 1H), 7.11 (s, 1H), 6.91 (s, 1H), 6.85 (d, J=8.0 Hz, 1H), 4.80 (t, J=8.0
Hz, 1H), 3.26~3.11 (m, 2H), 2.41 (s, 3H), 2.07 (s, 3H); *C NMR (CDCls, 100 MHz) (8, ppm): 207.7, 144.1, 137.1, 132.1,
128.5,127.7, 126.4, 124.4,121.2, 120.7, 119.1, 118.7, 111.1, 50.4, 38.5, 30.4, 21.7; HRMS (ESI) calcd for C15H,,NO* [M+
H] 278.1539, found 278.1538.

A-Xo] Tl o 8 KL -4-(6- F HE-1H-15| W-3-355)-2- T i (3): 200 mg, ¥ & 7 [# 445, m.p. 108~109 C. *H NMR (CDCls, 400
MHz) (3, ppm): 8.10 (d, J=8.8 Hz, 2H), 8.02 (s, 1H), 7.46 (d, J=8.8 Hz, 2H), 7.19 (d, J=8.0 Hz, 1H), 7.14(s, 1H), 6.96 (s,
1H), 6.86 (d, J=8.0 Hz, 1H), 4.92 (t, J=7.2 Hz, 1H), 3.34~3.15 (m, 2H), 2.12 (s, 3H), 2.05 (s, 3H): **C NMR (CDCls, 100
MHz) (5, ppm): 206.4, 152.0, 146.5, 137.1, 132.5, 128.7, 124.0, 123.8, 121.6, 120.7, 118.7, 117.3, 111.3, 60.4, 49.5, 37.9,
30.4; HRMS (ESI) calcd for C19H0N,05" [M~+H] 323.1390, found 323.1390.

¥ Bh 1B (Supporting Information) & A= 41H) *H NMR Al 3C NMR 3% &, 3% 24 b 1T DL G 2% M AS 1) R 3
(http://sioc-journal.cn/) b R %,

References

[1] (a) Shiri, M. Chem. Rev. 2012, 112, 3508.
(b) Yamashita, T.; Kawai, N.; Tokuyama, H.; Fukuyama, T. J. Am. Chem. Soc. 2005, 127, 15038.
(c) Baran, P. S.; Guerrero, C. A.; Hafensteiner, B. D.; Ambhaikar,N. B. Angew. Chem. Int. Ed. 2005, 44, 3892.
(d) Zeni, G;; Larock, R. C. Chem. Rev. 2006, 106, 4644.
(e) Humphrey, G. R.; Kuethe, J. T. Chem. Rev. 2006, 106, 2875.
(f) Cacchi, S.; Fabrizi, G. Chem. Rev. 2005, 105, 2873.
(g) Alonso, F.; Beletskaya, I. P.; Yus, M. Chem. Rev. 2004, 104, 3079.
(h) Horton, D. A.; Bourne,G. T.; Smythe, M. L. Chem. Rev. 2003, 103, 893.
[2] Vitaku,E.; Smith, D. T.; Njardarson, J. T. J. Med. Chem. 2014, 57, 10257.
[3] Yu,R.; Fang, X. Chin. J. Org. Chem. 2021, 41, 2532 (in Chinese).

Chin. J. Org. Chem. 2022, 42, XXXX~XXXX © 2022 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 7



BHLE

[4]
[5]
6]
[7]
(8]
(9]
[10]
[11]
[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]
[20]
[21]
[22]
[23]

[24]
[25]
[26]
[27]
[28]
[29]

[30]
[31]

(&b, J7EA, BPULEE, 2021, 41, 253

2.)

Szmuszkovicz,J. J. Am. Chem. Soc. 1957, 79, 2819.
Zhang, X.; Jones-Mensah, E.; Deobald, J.; Magolan, J. Adv. Synth. Catal. 2019, 361, 5548.

Harrington, P. E.; Kerr, M. A. Synlett. 1996,

1047.

Yadav, J.; Abraham, S.; Reddy, B. S.; Sabitha, G. Synthesis 2001, 2001, 2165.
Srivastava, N.; Banik, B. K. J. Org. Chem. 2003, 68, 2109.

Banik, B. K.; Fernandez, M.; Alvarez, C. Tet

rahedron Lett. 2005, 46, 2479.

Liang, D.; Li, X.; Zhang, W.; Li, Y.; Zhang, M.; Cheng, P. Tetrahedron Lett. 2016, 57, 1027.
Zhan, Z.-P.; Yang, R.-F.; Lang, K. J. T. L. Tetrahedron Lett. 2005, 46, 3859.

(a) Komoto, I.; Kobayashi, S. J. Org. Chem.

2004, 69, 680.

(b) Azizi, N.; Arynasab, F.; Saidi, M. R. Org. Biomol. Chem. 2006, 4, 4275.
(c) Firouzabadi, H. Iranpoor,; N.; Jafari, A. A. J. Mol. Catal. A 2006, 244, 168.

(d) Li, D.-P,; Guo, Y.-C.; Ding, Y.; Xiao, W.-
(e) Xu, L. W,; Zhou, W,; Yang, L.; Xia, C. G

J. Chem. Commun. 2006, 799.
Synth. Commun. 2007, 37, 3095.

(a) Hassel, O.; Remming, C. Q. Q. Rev. Chem. Soc. 1962, 16, 1.

(b) Bent, H. A. Chem. Rev. 1968, 68, 587.

(c) Weiss, R.; Miess, G. E.; Haller, A.; Reinhardt, W. Angew. Chem., Int. Ed. Engl. 1986, 25, 103.

(d) Legon, A. C. Angew. Chem., Int. Ed. 1999, 38, 2686.
Anslyn, E. V.; Dougherty, D. A. Modern Physical Organic Chemistry; University Science Books: Sausalito, CA, 2004; p 162.

(a) Kilah, N. L.; Wise, M. D.; Serpell, C. J.; Thompson, A. L.; White, N. G; Christensen, K. E.; Beer, P. D. J. Am. Chem. Soc. 2010, 132, 11893.

(b) Jentzsch, A. V.; Emery, D.; Mareda, J.; Metrangolo, P.; Resnati, G.; Matile, S. Angew. Chem., Int. Ed. 2011, 50, 11675.

(c) Carlsson, A. -C. C.; Graefenstein, J.; Budnjo, A.; Laurila, J. L.; Bergquist, J.; Karim, A.; Kleinmaier, R.; Brath, U.; Erdelyi, M. J. Am. Chem. Soc.

2012, 134, 5706.
(d) Raatikainen, K.; Rissanen, K. Chem. Sci.

2012, 3, 1235.

(e) Cavallo, G.; Metrangolo, P.; Milani, R.; Pilati, T.; Priimagi, A.; Resnati, G.; Terraneo, G. Chem. Rev. 2016, 116, 2478.
(a) Schreiner, P. R.; Wittkopp, A. Org. Lett. 2002, 4, 217.

(b) Vachal, P.; Jacobsen, E. N. J. Am. Chem.

(c) Heinen, F.; Engelage, E.; Dreger, A.; Weiss, R.; Huber, S. M. Angew. Chem. Int. Ed. 2018, 57, 3830
(a) Metrangolo, P.; Meyer, F.; Pilati, T.; Resnati, G.; Terraneo, G. Angew. Chem., Int. Ed. 2008, 47, 6114.

(b) Fourmigue, M. Curr. Opin. Solid State M
(c) Legon, A. C. Phys. Chem. Chem. Phys. 2
(d) Lu, Y.; Wang, Y.; Zhu, W. Phys. Chem. C

(a) Walter, S. M.; Kniep, F.; Herdtweck, E.; Huber, S. M. Angew. Chem., Int. Ed. 2011, 50, 7187.

(b) Bulfield, D.; Huber, S. M. Chem. -Eur. J.

Soc. 2002, 124, 10012.

ater. Sci. 2009, 13, 36.
010, 12, 7736.
hem. Phys. 2010, 12, 4543.

2016, 22, 14434.

Gliese, J.-P.; Jungbauer, S. H.; Huber, S. M. Chem. Commun. 2017, 12052.
Takeda, Y.; Hisakuni, D.; Lin, C.-H.; Minakata, S. Org. Lett. 2015, 17, 318.
Kozak, J. A.; Wu, J.; Su, X.; Simeon, F.; Hatton, T. A.; Jamison, T. F. J. Am. Chem. Soc. 2013, 135, 18497.

Kiyani, H.; Kanaani, A.; Ajloo, D.; Ghorbani, F.; Vakili, M. Res. Chem. Intermed. 2015, 41, 7739.
Ruan, H.; Zhang, J.; Sun, S.; Yang, Y.; Zhu, X.; Lv, C. Chin. J. Org. Chem. 2017, 37, 2139(in Chinese).

(Bei 7y, skIGIE, #h38, M, H/hE, BRUE, BPLGEE, 2017, 37, 2139.)

Xu, L.; Ye, Q.; Cheng, D.; Li, X.; Xu, X. Chin. J. Org. Chem. 2019, 39, 2645 (in Chinese).
(FFEEiE, MHE%E, BEAM, 2/VE, TR, I, 2019, 39, 2645.)

Li, S. -S.; Lin, H.; Zhang, X. -M.; Dong, L. Org. Biomol. Chem. 2015, 13, 1254.

Yoshida, Y.; Ishikawa, S.; Mino, T.; Sakamoto, M. Chem. Commun. 2021, 57, 2519.

Gao, Z.; Wang, Y,; Song, H.; Xu, Z.; Jia, Y. Chin. J. Org. Chem. 2021, 41, 3126 (in Chinese).

(FriE, g, R RIEL, B, AP, 2021, 41, 3126.)
.Li, Z. G; Wang, Q. M.; Huang, J. M. Preparation of Organic Intermediates, 2nd ed., Chemical Industry Press, Beijing, 1996, p. 8 (in Chinese).

(AR, EFER, TR, AYLhEESS, 5 2 R, ATl A, Jbxt, 1996, p. 8.)

Zhang, Y.; Zhu, C. Chin. J. Org. Chem. 2012, 32, 2283 (in Chinese).

(7lHE, Ao, AL, 2012, 32, 2238.)

Maiti, G.; Kundu, P. Synthetic Commun. 2007, 37, 2309.
Liu, J.; Zhang, Y.; Yue, Y.; Wang, Z.; Shao, H.; Zhuo, K.; Lv, Q.; Zhang, Z. J. Org. Chem. 2019, 84, 12946.

http://sioc-journal.cn/

© 2022 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2022, 42, XXXX~XXXX



Chinese Journal of Organic Chemistry

B S AR AR
NIS Promoted Synthesis of 3-Substituted H
Indole Derivatives o ~ N
A NIS o]
R{I\> R, RY )~
Z =N CH4CN, r.t. R2
H R{ R
R1
R=H R1=p'C|C6H4 R2=C6H5 51%~90%
1-Me m-CICgH, Me
6-Me p-MEC6H4 p'BrC6H4
0-MeOCgH,
p-O2NCgHy

Cunwei Qian* Rong Han Zhixing Shen
Qian Li  Xuanrong Chen*
Chin. J. Org. Chem. 2022, 42(x), XXXX

In this study, using N-halosuccinimide as catalyst, the reaction of indole and its deriva-
tives and o, - unsaturated ketones can proceed smoothly to synthesize 3-substituted in-
doles. The experimental results show that the isolated yield of the reaction of Chalcone
with indole can reach 90% with 10 mol% NIS as catalyst and CH;CN as solvent at room
temperature for 18 hours. Under this optimized conditions, the reaction of chalcone and
its derivatives with a variety of o, B- unsaturated ketone can proceed smoothly to obtain
aimed products. The yields of these reactions ranged from 51% to 89%. The reaction
conditions are mild, the reaction operation is simple and the yield is high.mm
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