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The ring-opening reaction of indole-2, 3-epoxides with acid
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(National Demonstration Center for Experimental Chemical Engineering Comprehensive Education,

School of Chemistry and Chemical Engineering, North University of China, Taiyuan 030000, China)

Abstract: A series of dihydroindoles 3-ester substituted compounds can be obtained in high yield through

the acid ring-opening reaction of epoxy using indole-2, 3-epoxy compounds and commercial acids as the

main reactants. This method is simple and efficient, and it is the first time to realize the ring opening re-

action of indole-2, 3-epoxy compounds under acidic conditions, which provides a new synthesis method

for the synthesis of ester substituted indole compounds.
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Fig. 2 Reactions using indole-2, 3-epoxides
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Fig. 3 Synthesis of compound HITAB

2.2.2 b 1 agboR TEREARERREDN
&, A HITAB(46. 8 mg, 0. 1 mmol) F1
FIR (24, 4 mg, 0.2 mmoD) 5, FMMA 0.5 mL &
R LR H B I RO A3 80 °C, e i 8 h JHfs
IEMFGEA B ER. RIFZIRBEEET .
FIMA 3.0 mL R IR 240, KA H 2 R 2 TR

I mLX3 YO A IFA PRI I KRR T
PRERFSIK 3 o 2ok U8 B JS W R A » 76 e 7 25 AN bk
JEWRAR IS SRR HTAE [BEMER : A=V CaahiE «
V(LR =8 ¢ 1] gifb 5138 BRI 5
1,45 37, 6 mg, 4fifF 99. 2% W% 92%.
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Fig. 4 Synthesis of Compound 1

2.2.3 o 289b . TERA B EENIAE
IR INA HITAB(46. 8 mg, 0. 1 mmol) fl 2-Z%
FIR (34. 4 mg, 0.2 mmoD) J5, A 0.5 mL Z
TR LR B B BB AR 80 °C L Je i 8 h J5 45
IHMPIEEH R EE. R EEBEET . A
FIMA 3.0 mL {FIRER S 80, KA FH /R C T
ZH(GS mLX3 %) A IFA MU TCK B R 1 T
PRBR ISR 3 o 2o B R B PR AN« R TE e 25 A Lk
JEVR4E 5 SRR Z AT LBEMER : A=V Cahme)
V(LR =8 + 1] difb)5 15 A kL&
2,45 41,5 mg, 4l JF 99. 1%, 0% 90%.
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Fig. 5 Synthesis of Compound 2

2.2.3 Meodn 3ub R TERERARERRE DN
KA, m A HITAB(46. 8 mg, 0. 1 mmol) I 2-
IR R (22. 4 mg, 0. 2 mmoD) J5 , FRMIA 0. 5 mL
TR CBRBEFE G SOV #A 3] 80 °C, )i 8 h J5
IR IPIFA AR =R, RIEE R 0 &
TRZINA 3.0 mL HOFIBRR ZU4H . KA FH 2R 2
BEZEH (5 mL X3 YO » & A HUAHTT F I K Bt R 4
THRBR IRy 3o U R LB R M » 7 i i 7% &AL
RV 45 5 G RE 2 BT A LUEIBE R : A=V (i
i) : V(LR =8 = 1] glifb)5 5 ([ & ik
A 3,48 35,5 mg, 4l 9920, K 89%4.
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Tab. 1 Optimization of the Reaction conditions to prepare

compound 1?

Entry Additive Solvent T/°C Yield/ %
1 — EA 80 92
2 Et;N EA 80 89
3 — THF 80 64
4 — CH;CN 80 46
5 — EtOH 80 0
6 — EA 50 53
7 — EA rt 16

AT U B L 12 RN B4R A 2L B R - HITABC(O. 1
mmol) A7 2 (0. 2 mmoD) if A #¥EF) (0. 5 mL) H1, £
80 “C R 8 hyifid TLC Kl s B &5 o ° 4385 7= R
3.2 LEYMEHRIE

b&Y HITAB:'H NMR (600 MHz, DMSO—

ds) 68.02 (d, ] = 8.0 Hz, 2H), 7.88 (d, J =
6.9 Hz, 1H), 7. 55 (d, J = &8 1 Hz, 1H),

7.48 (t, ] =7.5 Hz, 1H), 7.40 (d, ] = 8.0
Hz, 2H), 7.37 (d, J = 8.0 Hz, 1H), 7. 14 (t,
J =7.5Hz, 1H), 6.35 (d, J] = 7.5 Hz, 1H),
4.82 (s, 1H), 3.30~3.46 (m, 6H), 2.33 (s,
3H), 1.01 (t, ] = 7.5 Hz, 9H); ®C NMR (150
MHz, DMSO—d;) & 145. 4, 142. 8, 136.1, 132.9,
130. 4, 130.4, 128.2, 124.0, 120.4, 113.8, 84. 8,
75.4, 53.3, 21.5, 8.8; HRMS (ESD: m/z i15&
B Coy Hyy N, O S {{M+HT" }389.1899, =zl
{H 389. 1891.

A 1.' H NMR (600 MHz, CDCLy) &
7.72 (d, J = 8.3 Hz, 2H), 7.66 (dd, J = 8.2,
1.1 Hz, 2H), 7.64 (d. J = 8.2 Hz, 1H), 7.54
(t, ] = 7.4 Hz, 1H), 7.47 (d, ] = 7.5 Haz,
1H), 7.41~ 7.37 (m, 1H), 7.35 (t, ] = 7.8
Hz, 2H), 7.18 (d, J = 8.1 Hz, 2H), 7.10 (t,
J =7.5Hz, 1H), 6.04 (s, 1H), 5.82 (d, J =
2.7 Hz, 1H), 3.62 (d. J = 3.2 Hz, 1H), 2.32
(s, 3H);"¥C NMR (150 MHz, CDCl;) & 165. 44,
144. 38, 141. 85, 135. 34, 133. 39, 131. 27, 129. 85,
129. 71, 129.08, 128.25, 127.78, 127. 14, 127.04,
124. 64, 115. 05, 90. 29, 78. 07, 21. 59; HRMS
(ESD: m/z 818 Cp, HyNO; S {{M+H]"}
410. 1057, SZE 410. 1059.

A 2" H NMR (600 MHz, CDCLy) &
8.30 (s, 1H), 7.88 (d, J = 8.9 Hz, 2H), 7. 80
(d, J = 8.6 Hz, 1H), 7.77 (d, J = 8. 3 Hz,
2H), 7.71 (dd, J = 8.6, 1.7 Hz, 1H), 7. 66
(d, ] = 8.2 Hz, 1H), 7. 62 (ddd, J = 8.1,
6.9, 1.2 Hz, 1H), 7.59~7.55 (m, 1H), 7. 54
(d. ] = 7.6 Hz, 1H), 7.45~ 7.40 (m, 1H),
7.17 (d, ] = 8.0 Hz, 2H), 7.14 (+d, J = 7.5,
0.8 Hz, 1H), 3.71 (d. J = 3.2 Hz, 1H), 2.22
(s, 3H);®C NMR (150 MHz, CDCl;) & 164. 68,
143. 39, 140. 90, 134. 61, 134. 38, 131. 23, 130. 39,
130. 26, 128.80, 128. 25, 127. 58, 127.02, 126. 80,
126. 76, 126.04, 125.79, 125.25, 124.01, 123.56,
113. 93, 89. 30, 77.29, 20.45; HRMS (ESD: m/z
FHEAE CyuHuNOsS ({M+H]" 1462, 1370, 32
{# 462.1374.

A% 3:' H NMR (600 MHz, CDCLy) &
7.74 (d, J = 7.9 Hz, 2H), 7. 58~7. 54 (m,
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2H), 7.46 (d, ] = 7.6 Hz, 1H), 7.37 (1, | =
7.9 Hz, 1H), 7.21 (d, J = 8.2 Hz, 2H), 7.08
(t, J = 7.5 Hz, 1H), 6.80 (d, J = 3.5 Hz,
1H), 6.47~6.43 (m, 1H), 6.02 (s, 1H), 5. 83
(d, J = 2.7 Hz, 1H), 3.71 (d, J = 3.1 Hz,
1H), 2. 35 (s, 3H);" C NMR (150 MHz,
CDCly) & 156. 46, 145, 87, 143, 35, 142. 64,
140. 81, 134. 33, 130. 31, 128. 81, 126. 85, 126. 14,
125. 66, 123.52, 117. 68, 113. 76, 110.79, 89. 18,
77.07, 20.53; HRMS (ESD . m/z 3EAH C Hs
NOsS {([M+HT" }400. 0849, SZii{E 400. 0844.
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