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Abstract A nickel-catalyzed intramolecular Grignard-type addition of aryl bromides to C=O0O was developed. By using
Ni(dppe)Br, as a catalyst and zinc powder as a reducing agent, the reactions of 2-((2-bromophenyl)amino)-1-arylethanones
proceeded smoothly in 1,2-dimethoxyethane solvent to afford 3-hydroxyindolines as intermediates, which underwent dehydra-

ARTICLE

tion reaction to furnish a range of indole derivatives in moderate to excellent yields (up to 90%).
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i FE k5 711) 7 YRR A 6] R 1) 43 - N R
RERBITRI AL, THF=4) 3-F2FE | WA TE [ N 4614 5 &
A AAE F AR i — 2R 41 3-HUA RIS AT A4, AT R B 2L
(2 LA P R R A T 37 k.
1 GHR5TR
1.1 RNEHMHK

Y, BATLMLEY) 1a NbrEEYINT I N 4% 1k
A, Wk 1 FR, YDA REMW: Bl 10 mol%
Ni(dppe)Br, AMEF, 2.5 equiv ey NIEEFA, 7EIIE
BRIV 100 °C R 48 h J&, RALL 62%MIU %
13224 N-H 5:-3- 2K JEI5| Wk (2a, 3K 1, Entry 1). B )5 1)
TSI R FEMRIEIE T MG N,N-Z 2 A e e
HE S 1,4- 5N, N BRITR 2 A= AH =il R 1)
KT 60%, TIAEAEMR LT R AR LR B S22 =4
2a(3% 1, Entries 2~8); 2L 4 1 — HBEOE AN,
YR STE DY AR A (3K 1, Entry 7); AR, OB
TEVU AR 5 25 BT & 6 77 B ok R 3RS B8 4 45
J(F 1, Entry 8). 4 LLRILER S5 HEMENE (48 &1 AL
FURF, SNAE F IR AR 771 DU SR FH 2, — e — P gk e
BIR1E AR UCR (E 1, Entries 9~10). 4 ANFEXMHIE,
AR I BORHE RN 1.5 equiv. b, S 7E P S0k
ISR IS B B2, AT L 75%MICR 3RS B AR =4
2a (Entry 11), TM7E 2 BRI 71 R SSCR Bt e
84% (K 1, Entry 13). T LLESEE, AT ERMLT

R1 B
Table 1 Optimization of the reaction conditions
@EBF 10 mmol% Cat. i
Zn powder @\)\»
Ph ———
'i‘A[r solvent, 100 °C, 48 h N
(6]
1a 2a
Entry Cat. Zn/equiv. Solvent Yield”/%
1 Ni(dppe)Br, 2.5 THF 62
2 Ni(dppe)Br, 2.5 CH;CN 57
3 Ni(dppe)Br, 2.5 Toluene Trace
4 Ni(dppe)Br, 2.5 DMF 26
5 Ni(dppe)Br, 2.5 MeOH 31
6 Ni(dppe)Br, 2.5 Dioxane 51
7 Ni(dppe)Br, 2.5 DME 61
. THF/CH;CN
B 2.
8 Ni(dppe)Br, 5 Viv=1:1) 59
9 Ni(bpy)Br, 2.5 THF 32
10 Ni(bpy)Br, 2.5 DME 36
11 Ni(dppe)Br, 1.5 THF 75
12 Ni(dppe)Br, 1.5 Dioxane 76
13 Ni(dppe)Br, 1.5 DME 84

A4 LL 10 mol% Ni(dppe)Br, NHEALF. 1.5 equiv. BEH
RIBJEF, 752 "B BRI 100 CEE T RN
1.2 AR RS R4DPR R

1E_ERBA S F (1, Entry 13), AT SR
WIREAT TR, e, KT ERIEANE I 57 R BRI AT
TR, RIRMN AR — RIBUREE. R 2 Fir,
T A2 i A7 At H 7 3 08 FE W HE T 1 SR M R BE IR

£2 MR BRI R ¢

Table 2 Substrate scope of the reaction

Br Ar
R2
©: Ar 10 mol% Ni(dppe)Br, N\ R?
'}l)\[f 1.5 equiv. Zn N
Rt O DME, 100 °C, 48 h R
1 2
2 Yield®/% 2 Yield®/%
7
o<l O
O 84 O 67
2a 2h
e e
o<, |~O<
O 79 O 67
2b 2i
s
O O
O 75 O 38
2c 2
O—r CO &
O 54 O 85
2d 2k
s S s
- O-CY |
‘D 90 70
2e 2|
MeO Bn
oo | O
& 9 oI
2f 2m
OMe P
of . | O
O S o
29 2n

“tbEY 1a (0.2 mmol). HALFI(10 mol%, 0.02 mmol). ££4(0.3~0.5
mmol). ¥7(2.0 mL); * 4B,
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‘LB 1 (0.2 mmol), fE4L7H Ni(dppe)Bra (10 mol%, 0.02 mmol), £k
(0.3 mmol), Z =& =FEHDME, 2.0 mL); * /> BicK.
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Scheme 1 Proposed mechanism
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WEFC T AT 207 P SR R EE (AR s Bz, )
Fi Ni(dppe)Br, AEALF, 782 —HEFER T, DUgE
W IE JEF, 38351 Grignard ZEB N R S B 3K AS 3-
2 SN Wk o PR A, 28 SR I K R A B — R 41 3-HUAR
W5\ AV B4, N ERARS R 1) A BRI T —Fol i 77 2%

3 LIRS
31 E5EHA

S It FH s 70058 FH I 350 e FR Ak 3LV 59 P b 4 7
#47. '"H NMR, “C NMR ¥J7E Bruker AVANCE III 500
MHz B REILHRAC B, iGN CDCL, A AR
TMS; HENER 200~300 HEER, FBEIFHI A4k
(60~90 C)HI LR LBg. P S5 25 5 ¥ i 8 4 #r
afiik i,
32 ZLWHE
3.2.1  2-(N-YP AR R e A -1-35 K T EA(1) 89 &%

LA 1a A OB, 78 100 mL B 0
N N-FIESIRZE%(2.8 g, 15 mmol). T/KBEREAN(1.3
g, 15 mmol). a-{RIXIK LHH(1.5 g, 7.5 mmol) LA f 2[5
720 mL), ZIRAVITE 80 C T [HIYL N 24 h. Bl J5¥
HE=R, REBEMAKIEREGEH R CBREER =K.
EIEHARIE, 2050 AR R AN A A B A& 2h K
ek =R, ToKBRBREAT 18 5 IR AR bR LV 7. HEET 6
Ay B VCATMER) @ LR LER)=100 @ 113K15 1.98 ¢
2-(N-F 3 SRR FR i - 1-2K 3 2. (1a), Y 87%. 'H
NMR (CDCls, 500 MHz) 6: 2.99 (s, 3H), 4.62 (s, 2H),
6.87~6.90 (m, 1H), 7.27 (d, J=4.5 Hz, 2H), 7.45 (t, J=
8.0 Hz, 2H), 7.52~7.58 (m, 2H), 7.95~7.97 (m, 2H); *C
NMR (CDCl,, 125 MHz) 6: 41.4, 61.7, 118.5, 122.4,
124.1, 128.0, 128.6, 133.3, 133.9, 135.7, 150.2, 196.7;
HRMS calcd for C;5H;sBrNO [M—l—H]+ 304.0332, found
304.0339.

2-(N- L) AR VR e k- 1-(4- FR L 38 2/ (1b): U
K 74%. "H NMR (CDCls, 500 MHz) 6: 2.40 (s, 3H), 2.98
(s, 3H), 4.58 (s, 2H), 6.86~6.89 (m, 1H), 7.23~7.27 (m,
4H), 7.52 (d, J=8.0 Hz, 1H), 7.87 (d, J=8.0 Hz, 2H); "*C
NMR (CDClLs, 125 MHz) 6: 21.7, 41.4, 61.6, 122.4, 124.0,
128.0, 128.1, 129.3, 133.2, 133.9, 150.3, 196.3; HRMS
caled for C;sH;;BrNO [M + H] © 318.0488, found
318.0476.

2-(N-F 36 SR IR IR e - 1-(3- 3L 33 2 (1¢): W
# 57%. "H NMR (CDCls, 500 MHz) 6: 2.39 (s, 3H), 2.98
(s, 3H), 4.59 (s, 2H), 6.86~6.90 (m, 1H), 7.25~7.29 (m,
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2H), 7.31~7.38 (m, 2H), 7.52~7.53 (m, 1H), 7.74~7.78
(m, 2H); *C NMR (CDCls, 125 MHz) ¢: 21.3, 41.3, 61.8,
118.5, 122.4, 124.0, 125.2, 128.0, 128.5, 128.6, 133.9,
134.1, 135.7, 1384, 150.3, 196.8. HRMS caled for
C6H7BrNO [M+H]" 318.0488, found 318.0481.

2-(N-F 36 AR VR Z i Fe-1-(2- 1 L 2K 38 4 (1d): Wi
# 54%. '"H NMR (CDCl;, 500 MHz) J: 2.46 (s, 3H), 2.98
(s, 3H), 4.46 (s, 2H), 6.85~6.89 (m, 1H), 7.20~7.27 (m,
4H), 7.34~7.37 (m, 1H), 7.51 (dd, J=1.5, 8.0 Hz, 1H),
7.59 (d, J=17.5 Hz, 1H); °C NMR (CDCl;, 125 MHz) o:
21.0, 41.3, 63.8, 118.4, 122.3, 124.0, 125.6, 128.0, 128.1,
131.4, 131.9, 133.9, 136.5, 138.1, 150.1, 201.0; HRMS
caled for C,¢H;BrNO [M + H] " 318.0488, found
318.0492.

2-(N- ) QIR A i JE - 1-(4- WA R R ) T (Te):
% 80%. "H NMR (CDCls, 500 MHz) d: 2.97 (s, 3H),
3.86 (s, 3H), 4.55 (s, 2H), 6.86~6.97 (m, 3H), 7.25~7.29
(m, 2H), 7.52~7.53 (m, 1H), 7.93~7.98 (m, 2H); "*C
NMR (CDCls, 125 MHz) d: 41.5, 55.5, 61.5, 113.7, 118.5,
122.4, 124.0, 128.0, 128.7, 130.3, 133.9, 150.3, 163.6,
195.2; HRMS calcd for C¢H;,BrNO, [M+H]" 334.0437,
found 334.0445.

2-(N-H 3 ) 410 YR 2 it B - 1-(3- F AR B A 9L ) 2L il (1F):
% 86%. "H NMR (CDCls, 500 MHz) d: 2.99 (s, 3H),
3.83 (s, 3H), 4.60 (s, 2H), 6.86~6.89 (m, 1H), 7.10 (ddd,
J=0.5, 3.25, 7.75 Hz, 1H), 7.25~7.26 (m, 2H), 7.34 (t,
J=8.0, 1H), 7.48~7.54 (m, 3H); *C NMR (CDCl,, 125
MHz) 0: 41.4, 55.4, 61.7, 112.1, 118.5, 120.0, 120.5, 122.5,
124.0, 128.0, 129.6, 133.9, 137.0, 159.9, 196.5; HRMS
caled for C,;¢H;7BrNO, [M—l—H]+ 334.0437, found
334.0428.

2-(N- ) AR R 7 e - 1-(2- FR AR L 2R 38 2B (1)
% 40%. '"H NMR (CDCls, 500 MHz) d: 2.97 (s, 3H),
3.82 (s, 3H), 4.60 (s, 2H), 6.83 (td, J=2.0, 7.5 Hz, 1H),
6.91 (d, J=8.5 Hz, 1H), 6.98~7.01 (m, 1H), 7.18~7.25
(m, 2H), 7.44~7.51 (m, 2H), 7.77 (dd, J=2.0, 6.0 Hz,
1H); “C NMR (CDCl;, 125 MHz) 6: 41.1, 55.4, 65.7,
111.4, 118.1, 120.8, 122.3, 123.4, 126.8, 127.8, 130.5,
133.7, 133.8, 150.4, 158.8, 199.1; HRMS caled for
Ci6H7;BINO, [M+H]" 334.0437, found 334.0433.

2-(N-F ) SRR HE e - 1-(4- 5 RL) 2 (1h): Ui
61%. '"H NMR (CDCls, 500 MHz) §: 2.96 (s, 3H), 4.54 (s,
2H), 6.88~6.91 (m, 1H), 7.24~7.29 (m, 2H), 7.40~7.45
(m, 2H), 7.53 (dd, J=1.0, 7.0 Hz, 1H), 7.91~7.94 (m,
2H); *C NMR (CDCls, 125 MHz) o: 41.6, 61.9, 118.7,
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122.4, 124.3, 128.1, 128.9, 129.6, 133.9, 139.8, 150.0,
195.6; HRMS caled for C;sH;;BrCINO [M + H] *
337.9942, found 337.9946.

2-(N- FP ) AT R R e JE - 1 -(4- B R 38 Z B (1) Y%
61%. '"H NMR (CDCls, 500 MHz) 6: 2.96 (s, 3H), 4.55 (s,
2H), 6.88~6.91 (m, 1H), 7.09~7.14 (m, 2H), 7.25~7.30
(m, 2H), 7.53 (dd, J=1.0, 7.0 Hz, 1H), 8.00~8.04 (m,
2H); *C NMR (CDCls, 125 MHz) : 41.5, 61.8, 155.7 (d,
J=21.8 Hz), 118.6, 122.4, 124.3, 128.1, 130.8 (d, J=9.4
Hz), 132.0 (d, J=3.1 Hz), 133.9, 150.0 165.8 (d, J=253.8
Hz), 195.1; HRMS caled for C;sH,BrFFNO [M+H]"
322.0237, found 322.0230.

2-(N-FF 2 ) A1 5 R i B -1-(4- = 0 H B K L) 4 T
(1j): Y= 61%. 'H NMR (CDCl;, 500 MHz) d: 2.97 (s,
3H), 4.59 (s, 2H), 6.89~6.93 (m, 1H), 7.25~7.30 (m,
2H), 7.53 (dd, J=1.0, 8.0 Hz, 1H), 7.71 (d, J=8.5 Hz,
2H), 8.09 (d, J=8.0 Hz, 2H); C NMR (CDCl;, 125 MHz)
5: 41.6, 62.1, 118.7, 122.5, 123.6 (q, J=270.9 Hz), 124.5,
125.7 (q, J=3.5 Hz), 126.8, 128.1, 128.5, 134.0, 134.6 (q,
J=132.5 Hz), 1383, 149.9, 195.9; HRMS calcd for
C1H,4BrFsNO [M+H]" 372.0205, found 372.0217.

2-(N-FF 35 ) 408 R 25 i i -1-(2- 25 38 2B (1K) Wi
58%. '"H NMR (CDCls, 500 MHz) d: 3.00 (s, 3H), 4.71 (s,
2H), 6.88~6.91 (m, 1H), 7.26~7.30 (m, 2H), 7.52~7.61
(m, 3H), 7.85~7.94 (m, 3H), 8.02 (dd, J=1.5, 7.0 Hz,
1H), 8.56 (s, 1H); °*C NMR (CDCls, 125 MHz) §: 41.6,
62.1, 118.7, 122.5, 123.8, 124.2, 126.8, 127.8, 128.1,
128.4, 128.5, 129.6, 129.9, 133.9, 125.7, 150.3, 196.6;
HRMS caled for C;oH;BrNO [M—l-H]+ 354.0488, found
354.0472.

2-(N- ) AT VR 2 g - 1-(2-ME Wy 35 ZL i (10): Wi
80%. '"H NMR (CDCls, 500 MHz) d: 2.99 (s, 3H), 4.49 (s,
2H), 6.87~6.91 (m, 1H), 7.10~7.12 (m, 1H), 7.25~7.29
(m, 2H), 7.52~7.54 (m, 1H), 7.63 (dd, J=1.0, 4.0 Hz,
1H), 7.86 (dd, J=1.0, 3.0 Hz, 1H); *C NMR (CDCl;, 125
MHz) o: 41.6, 62.1, 118.6, 122.5, 124.3, 128.1, 132.3,
133.7, 133.9, 142.1, 150.0, 190.0; HRMS calcd for
CsH;3BrNOS [M+H]" 309.9896, found 309.9909.

2-(N-"F 38 AT IR IR e 5 - 1- 2K 2 2 (1m): IR 32%.
'H NMR (CDCls, 500 MHz) d: 4.58 (s, 2H), 4.61 (s, 2H),
6.90 (td, J=1.5, 7.5 Hz, 2H), 7.23~7.27 (m, 2H), 7.32 (t,
J=17.5 Hz, 2H), 7.40~7.45 (m, 5H), 7.52~7.56 (m, 2H),
7.86~7.87 (m, 2H); °C NMR (CDCls, 125 MHz) 6: 57.1,
57.4, 120.5, 124.7, 125.7, 127.3, 127.8, 127.9, 128.4,
128.5, 128.7, 133.2, 133.6, 135.7, 137.9, 148.7 197.7;
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HRMS caled for CoH;sBrNO [M+H]" 380.0645, found
380.0660.

2-(N-FF ) AT I 8 g k-2 F 6 - 1- 2K 3 2 W (Im): U
# 20%. '"H NMR (CDCls, 500 MHz) &: 1.51 (d, J=7.0
Hz, 3H), 2.77 (s, 3H), 5.07 (dd, J=6.5, 7.0 Hz, 1H),
6.79~6.86 (m, 2H), 7.03~7.06 (m, 1H), 7.28 (t, J=15
Hz, 2H), 7.42 (t, J=7.0 Hz, 1H), 7.54 (dd, J=1.0, 6.5 Hz,
1H), 7.73 (d, J=7.0 Hz, 2H); *C NMR (CDCl;, 125 MHz)
5 143, 35.1, 60.8, 199.3, 123.5, 124.0, 127.8, 128.2,
128.4, 132.7, 133.8, 136.6, 150.0, 199.5; HRMS calcd for
C16H7sBrNO [M+H]" 318.0488, found 318.0507.

3.2.2 AR B 6GARAE T ik

DMEEYD 2a BIE BB, TETHRER B RN
2-(N- F 3 ) 41 v % i FE - 1- 4 5 2 F (1a, 61 mg, 0.2
mmol). Ni(dppe)Br, (12.4 mg, 10 mol%), ZiGALHIEE;
(19 mg, 0.3 mmol). AREHREAE, HIENHBIIAL
TIET IS 2.0 mL, A NN 100 CRPL 48 h. %
IO 45 o JE VA H IR 4 bk 22U, P AR E BT (5 4y B R
J&E, VCAEE) @ (LR ZER)=100 : 11153 3-2KFE-N-F
FL5) W (22), I51% 84%. '"H NMR (CDCls, 500 MHz) o:
3.81 (s, 3H), 7.17~7.22 (m, 2H), 7.24~7.29 (m, 2H),
7.35 (d, J=8.0 Hz, 1H), 7.41~7.44 (m, 2H), 7.65 (dd, J=
1.0, 7.5 Hz, 2H), 7.94 (d, J=8.5 Hz, 1H).

3-(4- F1 3 2 5 )-N- 1 BE M5 W (2b)): i 79%. 'H
NMR (CDCls, 500 MHz) d: 2.39 (s, 3H), 3.81 (s, 3H),
7.16~7.18 (m, 2H), 7.26~7.28 (m, 3H), 7.34 (d, J=8.0
Hz, 1H), 7.55 (d, J=8.0 Hz, 2H), 7.92 (d, J=8.0 Hz, 1H).

3-(3- F 3k 2% 6 )-N- BR8] Ik (20): YR 75%. 'H
NMR (CDCl;, 500 MHz) 8: 2.42 (s, 3H), 3.83 (s, 3H), 7.09
(d, J=7.5 Hz, 1H), 7.17~7.22 (m, 2H), 7.26~7.36 (m,
3H), 7.46 (d, J=8.5 Hz, 2H), 7.95 (d, J=8.0 Hz, 1H); °C
NMR (CDCl;, 125 MHz) &: 21.6, 32.9, 109.5, 116.8,
119.8, 120.0, 121.9, 124.5, 126.2, 126.5, 128.1, 128.7,
135.6, 137.5, 138.3; HRMS caled for C¢H;sN [M+H]"
222.1280, found 222.1267.

3-(2- I 8 0k )-N- 05| Wk (2d): IR 54%. 'H
NMR (CDCl;, 500 MHz) 8: 2.33 (s, 3H), 3.84 (s, 3H), 7.04
(s, 1H), 7.11~7.14 (m, 1H), 7.23~7.33 (m, 4H), 7.36~
7.43 (m, 2H), 7.52 (d, J=8.0 Hz, 1H); *C NMR (CDCl;,
125 MHz) 6: 20.8, 32.8, 109.3, 116.0, 119.4, 120.2, 121.7,
125.6, 126.5, 127.5, 127.6, 130.3, 130.9, 134.5, 136.7;
HRMS caled for C¢H;(N [M+H]" 222.1277, found
222.1269.

3-(4-FHAR BE I )- V- F 5] W (2e)1°): i 90%. 'H
NMR (CDCl;, 500 MHz) 8: 3.81 (s, 3H), 3.85 (s, 3H), 6.99
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(dt, J=2.5, 9.0 Hz, 2H), 7.15~7.19 (m, 2H), 7.25~7.28
(m, 1H), 7.35 (d, J=8.0 Hz, 1H), 7.56 (dt, J=2.5, 9.0 Hz,
2H), 7.89 (d, J=8.0 Hz, 1H).

3-(3- FH AR L SR 5 )- V- LM Wk (2f): R 69%. 'H
NMR (CDCls, 500 MHz) J: 3.81 (s, 3H), 3.86 (s, 3H), 6.82
(dd, J=2.0, 6.0 Hz, 1H), 7.17~7.29 (m, 5H), 7.34 (t, J=
7.5 Hz, 2H), 7.95 (d, J=8.0 Hz, 1H); *C NMR (CDCl,
125 MHz) 6: 32.9, 55.3, 109.5, 111.2, 113.0, 116.7, 119.9,
120.0, 122.0, 126.2, 126.7, 129.7, 137.1, 137.5, 160.0;
HRMS caled for C;4H(NO [M—|—H]+ 238.1226, found
238.1224.

3-(2- AR ZR 3L )-N- F L 0G| Wk (2g): IR 70%. 'H
NMR (CDCl;, 500 MHz) d: 3.83 (s, 3H), 3.86 (s, 3H),
7.01~7.07 (m, 2H), 7.13~7.16 (m, 1H), 7.25~7.29 (m,
2H), 7.34~7.37 (m, 2H), 7.63 (dd, J=1.5, 6.0 Hz, 1H),
7.78 (d, J=8.0 Hz, 1H); HRMS calcd for C;sH;(NO [M+
H]" 238.1226, found 238.1236.

3-(4-F IR 3E)-N-F 5| Wk (2h): K 67%. '"H NMR
(CDCls, 500 MHz) ¢: 3.82 (s, 3H), 7.18~7.21 (m, 2H),
7.27~7.30 (m, 1H), 7.35~7.39 (m, 3H), 7.57 (d, J=8.5
Hz, 2H), 7.88 (d, J=8.0 Hz, 1H); *C NMR (CDCl;, 125
MHz) &: 32.9, 109.7, 115.6, 119.7, 120.1, 122.1, 126.0,
126.6, 128.4, 128.9, 131.3, 134.2, 137.5; HRMS calcd for
CsH;CIN [M+H]" 242.0731, found 242.0728.

3-(4-F 2K B )-N- B BRI g 2D IR 67%. 'H
NMR (CDCls, 500 MHz) &: 3.82 (s, 3H), 7.18~7.21 (m,
2H), 7.29 (td, J=0.5, 8.0 Hz, 2H), 7.35~7.40 (m, 3H),
7.56 (dt, J=2.5, 8.5 Hz, 2H), 7.88 (d, J=8.0 Hz, 1H).

3-(4- =5 BE I )- V- F LI (2): WAL 38%. 'H
NMR (CDCls, 500 MHz) &: 3.86 (s, 3H), 7.10~7.20 (m,
4H), 7.28 (td, J=0.5, 8.0 Hz, 1H), 7.36 (d, J=8.0 Hz,
1H), 7.56~7.60 (m, 2H), 7.87 (d, J=8.0 Hz, 1H); °C
NMR (CDCls, 125 MHz) ¢: 32.9, 109.6, 115.6 (t, J=21.6
Hz), 119.6, 119.9, 122.1, 126.1, 126.3, 128.7 (d, J=7.0
Hz), 131.7 (d, J=3.3 Hz), 137.4; HRMS calcd for
CH3F3N [M+H]" 276.0995, found 276.0996.

3-(2-ZE HE)-N-H JE 15 4 (2K): UL 85%. 'H NMR
(CDCls, 500 MHz) &: 3.84 (s, 3H), 7.22~7.25 (m, 1H),
7.29~7.33 (m, 2H), 7.37~7.49 (m, 3H), 7.78~7.89 (m,
4H), 8.05~8.11 (m, 2H); *C NMR (CDCls, 125 MHz) J:
32.9, 109.6, 116.6, 120.0, 120.1, 122.1, 124.9, 125.1,
126.1, 126.3, 126.4, 127.0, 127.7, 128.2, 131.9, 133.2,
134.1, 137.6; HRMS caled for C,,HN [M + H] "
258.1277, found 258.1276.

3-(2-MENY 3E)-N-F LRG| 2D): USSR 70%. 'H NMR
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(CDCls, 500 MHz) J: 3.76 (s, 3H), 7.08~7.10 (m, 1H),
7.18~7.32 (m, 6H), 7.96 (d, J=8.0 Hz, 1H); *C NMR
(CDCls, 125 MHz) §: 32.8, 109.5, 110.3, 120.0, 120.1,
122.1, 122.2, 125.9, 126.5, 127.5, 137.3, 137.9; HRMS
caled for C3H,NS [M+H]" 214.0685, found 214.0668.

3-ZEFEN-FE R 2m)): I FE 75%. '"H NMR
(CDCls, 500 MHz) 6: 5.34 (s, 2H), 7.15~7.33 (m, 10H),
7.41~7.44 (m, 2H), 7.67 (dd, J=1.0, 8.0 Hz, 2H), 7.97 (d,
J=17.5 Hz, 1H).

1,2- — F L3-S L0 e 2n) ) Y 84%. 'H NMR
(CDCls, 500 MHz) J: 2.48 (s, 3H), 3.73 (s, 3H), 7.09~
7.12 (m, 1H), 7.19~7.23 (m, 1H), 7.27~7.32 (m, 2H),
7.34~7.50 (m, 4H), 7.66 (d, J=8.0 Hz, 1H).

# Bh#f L (Supporting Information) 7=#[f] NMR &3
X LG L T] B 2 AT ) 328 (http://sioc-journal.cn/) |
Tk
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