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Fig.4 Rearrangement of hetero[3, 2-b]indoles
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Crystal data and structure refinement for 3a(CCDC NO.2124765)

Item

Value

Empirical formula
Formula weight
Temperature/K
Wavelength/nm

Crystal system,space group

Unit cell dimensions

Volume/nm?

Z ,Calculated density/(g * ecm ™)
Absorption coefficient/(p + mm™!)
F(000)

Theta range for data collection/ (")
Limiting indices

Reflections collected/unique
Absorption correction

Refinement method
Data/restraints/parameters
Goodness-of-fit on F?

Final R indices[ I >2sigma(I)]

R indices(all data)

CiiHi3NO;

191.09

293(2)

0.710 73
Orthorhombic/Pbca

a=0.912 46(5) nm

«=190.00° £=190.00°

2.029 6(2)

1,1.338
0.086
836.0

7.5 to 28.4

—10<h<<11,—11<<p =<6, —29=<"/=<"27

56=0.928 33(7) nm

¢=2.396 02(16) nm
¥=190.00°.

5300/2 071[Rint=0.036 2,Rsigma=0.048 6]
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1.2 XWFHZE

0] T 45 A BRI V8 BE 2% (40 em ) BY RIS B3 (25 mL) ol A ki3, 2-6 19 1a(108 mg,0.50 mmol) ,
KOH(59 mg,1.05 mmoD MZ ZEEMK(V,, + V, =1: 13 mLIES , K5 K TR A W Ae s b Il 3 7 4 B
F 6 h, B &G RS Y P AIK (15 mL) , FIE T EEA B CRRR 4 mL, ZH 3 YO 98 % B 2538 75 GH L) , 5%
A0 3 R R RE A Al Ak A5 FIE A Y 3a(68 mg, 710D IR B R GBI Ve P Visow * Vi =
10:6: 1),

1.3 FYIRIEHE

4-(FRH L) -4-F BE-3, 4- A M -2 (1HDO-fill (3a-3e) : % # (4 & &, m. p. 151 ~ 152 C;'H NMR
(400 MHz,CDCL))6 8.72(s,1H),7.28(d, ] =7.6 Hz,1H).7.20(t,J =7.3 Hz,1H),7.06(t,J] =7.4 Hz,
1H),6.83(d,J =7.8 Hz,1H),3.70(dd,J =10.9,4.2 Hz,1H),3.53(dd.J =10.8,5.0 Hz,1H),2.76(d, ] =
16.4 Hz,1H),2.48(d.J =16.4 Hz,1H),2.03(s,1H),1.34(s,3H)." C NMR (100 MHz,CDCl;)& 170.93,
136.68,128.14,128.02,125.68.,123.67,115.96,68.66,40.17,39.48,22.57. HRMS(ESD) caled for C,, H,, NO,
[M+H]" 192.101 9.found 192.101 4.

6-J5-4- (2 F 3 ) -4-F 3-3, 4- A s k-2 (1 HD -l (3£-3h) < ¥R 8 €0 [ 4K . m. p. 249 ~ 250 °C;'H NMR
(400 MHz,DMSO-d ;)8 10.18(s,1H).7.39(S,1H),7.32(d,J =8.2 Hz,1H),6.80(d,J =8.3 Hz,1H),5.01
(d,J =4.5 Hz,1H),3.44(dd,J =10.7,5.4 Hz,1H).3.29(dd,J =10.5,5.0 Hz,1H),2.50(d.J =15.9 Hz,
1H),2.27(d,J =16.1 Hz,1H),1.15(s,3H).* C NMR(100 MHz,DMSO)¢ 169.56,137.67,131.94,130.40,
128.92,117.65,114.26,67.34,40.04,39.60,22.84. HRMS(ESD) caled for C,; H;; BrNO,[ [ M-+H]* 270.012 4,
found 270.012 3.

A- (R H ) -4-2K JE-3, 4- A ME Wk-2 (1H OB (3i-3j): ¥R % {4 & &, m. p. 204 ~ 205 C;'H NMR
(400 MHz,DMSO-d ;)8 10.01(s,1H),7.40(d,J =7.6 Hz,1H),7.21(m,6H),7.04(t,] =7.5 Hz,1H),6.89
(d,J =7.8 Hz,1H),5.15(t,] =4.7 Hz,1H),4.01(dd.J =10.9,5.1 Hz,1H),3.74(dd.J =11.0,4.9 Hz,
1H),2.93(s, 2H)."* C NMR (100 MHz,CDCl;)é 170.09,143.12,138.76,128.52,128.10,127.96,127.64,
127.47,126.95,122.41,116.17,107.03,66.57,47.75. HRMS(ESD calcd for C,s H;sNO, [M+H]" 254.117 6,
found 254.116 8.

2 HR5WR

2.1 RMEMHHL

WS Y 1a m HERALA Y 3a e A0 SO AE M A Ak 5 L 2% 1 A B By (T 4 Ca)) SE 860 26 B L AT = 1
AR TR H IR & 2 B2 (GlycoD) MUKAE N R IER ()t nyoy =1 2.1 BIF I 6 h LU, 7287 3a Bk
AT LLIKE] 71 % (5 2, 9250 1) Bl A5 SR R4 Bt 0 R B R I I ) 2% 35 A G, P2 ) 3a 1 R A 2 B b
TSR 2,525 2 F1 3) B H B (S , SCER A R £ TR A OK #R R X — i B e b R AT A B R (R 2, S0 4
F15) A A A B, A3 45 F AR AL AT (NaOHD L E B 81 (BaOHD FIE A LR (LIOHD 55, ¥ AN g 2 & H Ar ™
W 3a (7= (54 %0 .58 % M 53 %) (& 2, 5550 6~8). 53 #h . 7E 80 “C T SNt ) L i HUBE 45 1 24 %611 3a (3 2,5
5 90 H A A IS L A 45 H B (MeOHD | 4B (EtOH) | 1E T % (" BuOH) AR T B ( BuOH) 78 5 7K %5 L 4
TRAE YA RERE 55 SR BOR L 72 3a MOICRER A I 46 %0 (36 2, 5236 10~ 13) 97 e S2 36 26 W L Bt 9 2 17
SARAF A (¢ gy =11 2.1).3 mLARFE R 15 1 12— BERKIR-A AT I (3 2, 5286 1.
22 REEYMTE

WiE TR PEIY OB S5 DU (3R 2,558 1), Wy F N EHEY I 3, 4- A WEk-2 (1 H DR 3 S )
(038 P BRI R AT T #R 3R, A5 A T3 3. 5050 R A, X TR 3R R A AT A AR 3 R C7 A3 7 A5 76 B AR 3
IR [3 5 2-6 1M 3SR 1 Ca-e) FT 1(E-h) , 5O XF 25 Ff ik S R 40 2k 46 . S Wbk . — S SO Wk 3k . — S 2 Tk
BE R R SE RN R DGR L AR SR T R AP T RN BITE 6 h N SE IR L 68 %6 ~75 Y6 [ R AE WL
3Ca-h). 23 [R5 B 5% ) S L (808, B 8b A B A AR SR IS 1 A0 1§ 23 S DL 71 %6 A 69 Y6 Wik Ak
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BT H AR 8 31 0 354K 10, Xt T AR BR Al A b S R B4R S 1k A 1L B AR R T R 2R A5 4. C8b Aif
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Tab. 2 Survey of reaction conditions®

Entry Solvent My, b N t/h Yield of 3a/ %" || Entry Solvent Ny, N t/h  Yield of 3a/ %>

1 Glycol+H; 0 1: 2.1(KOH) 6 71 8 Glycol+H,0O 1: 2. 1(LIOH) 24 53¢

2 Glycol+H; O 1: 1.1(KOH) 11 38 9 Glycol+ H; O 1: 2.1(KOH) 36 249

3 Glycol+H. O 1+ 0.5(KOH) 24 Trace® 10 MeOH-+H,0 1: 2. 1(KOH) 72 Trace

4 Glycol 1:2.1(KOH) 24 Trace 11 EtOH+H;0 1:2.1(KOH) 48 460

5 H;O 1:2.1(KOH) 24 Trace 12 "BuOH-+H, 0O 1: 2.1(KOH) 72 35

6 Glycol+H. 0O 1:2.1(NaOH) 18 540 13 ‘BuOH-+H, 0O 1: 2.1(KOH) 40 260

7 Glycol+H; 0 1:2.1(BaOH) 7 58

TE - BRARDS A LT, B RO AR VE N 1a€0.50 mmoD) , B 32 23 B © [T 87 069 1as @ LT 6001y 1a;° BT 632K 1a,
SR EE 80 °C 3P I T 22960 K9 La;® BT 2520 A9 Las® WIILT 4020 H9 1a.
x3 RKUTRY

Tab. 3 Reaction extension®

Substrates 1 Products 3

0] N
| la:R® = Me ol 32:6.0 h,71%
. 1b:R3=CICH, 3b:1.0 h,68%
N
H

. 1e:RP=Cl,C 0 3¢:1.0 h.69%
0 .

1d:R*=Ph 3d:2.5 h,73%
le:R*=C(CH;); 3e:5.0 h.70%

- (0] oll
Br7 I 1f:R* =CICH; Br 3f:2.0 h,71%
\ 1g:R*=Ph 3g:3.0 h.68%

. A [¢]
())\Rs 1h:R? =C(CH;)5 3h:2.5 h.75%

i
O, | 2w
&b | 1i:R* =Me 3i:6.0 h,71%
O \ 1j:R*=CICH; O 3j:1.5 h,69%
O]
0 ol
/():@f@ /Ojcfi
1k 3k:0%c)
~o N ) N
0 ol
0 \ 0
( 1 < 31.0%°
0 N 0 N 0

1m 3m. 0%

(0] | OH
©\>§j In @6& 30:0%
I

TE 0 BRAE S A7 BB L T AT ISR AR 210,50 mmoD) , A AL HF (1,05 mmoD) , Z ZFEMIK (3 mL,V, _p + V, =1+ D, ;Y 40 Bk
O TLC MMIBE T RMMEZRE ;O BT 9021 1n.
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Ring expansion and rearrangement of furo[ 3.,2-b Jindoles under basic conditions

Zhang Zhiguo, Cao Xiyang, Wang Gang, Fang Shiliang, Wu Hao, Zhang Guisheng

(School of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: The rearrangement and ring expansion reactions of indoles are commonly achieved under acidic conditions. We

have realized the ring expansion and rearrangement reaction under alkaline conditions. A range of substituted quinolinones were

obtained in moderate to good yields by refluxing the mixture of furo[ 3,2-6]indoles and KOH in a 1:1(volume ratio) mixed sol-

vent of ethylene glycol and water.

Keywords: furan[ 3, 2-b Jindoles; 2-quinolinones; ring expansion; indoles rearrangement; rearrangement under basic

conditions
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