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W13 FE 50 mL BB A N, N- -2
-1, 1= 1( 1.0 mmol ) FI/K-A B = 2
(1.0 mmol) , F-INA 20 mL Z B 5 v ¥R 3o+
TN 50 °C 22 A, SOW 2 1 h, TLC Wil sz . 75 I
|7 0 = 2 o) AW o S I 15759 | VNG
Bk ), BTt R o [ A, 0, D8 TR 20 e 2R R Tk 4 &
BRSSPI A 2 f A i B AT AR B
U8 I 2 AR B B A SR HTN IR 58 2 1R £
R tEAT B4 A 1 ~2 Wk, (8 ] A5 21 (1 4 [ A 3a~ 3k,
FEHIR 929% ~98% , LN UL 2, 7= 3R L 1.
1.22 REfMAMELEN (LAY 3d B
SR E LI 3. L R R E R el LR A
3d &g 2 DR EAL TR, 2 A TP id 2 ok
(s,s).ﬁﬂﬁﬂ A AR FH 5 350N Al X B o
PEAR T, SO A W B 2 TR AL (R,

SYEL(S,R) = AL &Y 3d B cif S AF T
S ARBHRE . (CCDC 52 1555282).

2 ZIWHE

(3a$,8bS) -1-(4-ATFE) 2-((4-8FE)
SE)-3a 8b-—HE-3-fE-3a,8b-—§E¥H
[1,2-b]Mt&—-4-(1H)-FR (3a) HORAE, m.p.
190.6~192.6 C ;IR (KBr)v:3 420,3 082,1 724,
1641,1604,1557,1511,1434,1352,1290,1224,
1197,1 158,1 089,1 035,986,941,925,840,807,
785,758,714 ,646 cm™' ;'H NMR (600 MHz, DMSO
~dg)8:4.35~4.39 (m,2H,CH,) ,4.83~5.36 (m,
2H,CH,) ,6.61 (br,1H,0H),6.95 (d,J=7.2 Hz,
4H,ArH),7.22 (t,J=8.7 Hz,2H,ArH) ,7.43~7.46
(m,2H,AH) ,7.53(d,J=7.6Hz,1H,ArH) ,

Ho\él) n

_ EtOH, 501 _ oA
A l Jd\Ar : %—T

1

n=1,2
Ar=P-FCH,; P-C1CH,; P-BrCgH,;
P-CF,CH,; P-MeCH,; P-CICH,;etc

B2 AREFH[1,2-b]MIE-4(1H)-TRENLEW 3
Fig.2 Synthesis of indeno[ 1,2-b ] pyrrol-4( 1H) —one compounds 3
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Tab.1 Synthesis reaction time and yields of compounds 3

5 n Ar 1 2 SR ]/ B i/ B/ %
1 1 p-FC.H, la 2a 1 3a 96
2 1 p—CIC H, 1b 2h 1 3b 98
3 1 p—BrC.H, lc 2¢ 1 3¢ 94
4 1 p—CF,C.H, 1d 2d 1 3d 94
5 1 2,4~difluorophenyl le 2e 1 3e 92
6 1 2,4~dichlorophenyl 1f 2f 1 3f 9
7 1 furan—2-yl lg 2g 1 3g 94
8 2 CoH; 1h 2h 1 3h 96
9 2 p—MeC.H, 11 2i 1 3i 97

10 2 p-FCH, 1 2j 1 3j 93
11 2 m~-CIC.H, 1k 2k 1 3k 96

RO E R
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Fig.3 X-ray crystal structures of compound 3d

7.56~7.61 (m,2H,ArtH+OH) ,7.65 (t,J=7.3 Hz,
1H,ArH) ,7.73 (t,J=7.4 Hz,1H,ArH) ,9.84 (br,
1H,NH) ;”C NMR (150 MHz, DMSO-d,)8:45.2,
45.9,81.0,93.6,109.2,115.9 (d,J=21.0 Hz),
123.6,124.6,128.7 ~ 128.8 (m), 131.1,134.1 ~
134.3 (m),135.9,148.1,154.2,161.1 (d,J=18.0
Hz),162.7 (d,J=16.5 Hz),195.7; HRMS ( TOF
ES") m/z: Cps Hyy F,N;NaO, [ M + Na ]*, 31 B &
502.118 5, SZiMI{E 502.118 7.

(3a$,8bS) -1-(4-FFE)2-((4-8F %)
SE)-3a 8b-—HKE-3-fE-3a,8b-—§E¥H
[1,2-b]Mti&-4-(1H)-FR (3b) HEEA, m.p.
205.5~207.5 C ;IR (KBr)v:3 419,3 067,1 721,
1643,1557,1493,1426,1407,1366,1289,1232,
1198,1158,1093,1035,1012,987,946,925,835,
798,757,714 ,644 cm™ ;'"H NMR (600 MHz, DMSO
-d,)5:4.31~4.43 (m,2H,CH,) ,4.77~5.35 (m,
2H,CH,),6.60 (br,1H,0H),6.92 (d,/=8.3 Hz,
2H,ArH),7.15 (d,J=8.4 Hz,2H, ArH),7.40 ~
7.43 (m,4H,ArH),7.49 (d,J=7.4 Hz,1H,ArH) ,
7.59~7.65 (m,3H,ArtH+0H) ,7.73 (d,/=7.3 Hz,
1H,ArH) ,9.85 (br,1H,NH) ;"*C NMR (150 MHz,
DMSO-d, ) 5:45.2,45.9,81.0,93.6,109.3,123.6,
124.5,128.4,128.7,129.0, 129.0, 131.0, 132.5,
134.1,135.9, 136.9, 137.2, 148.0, 154.3, 195.7;
HRMS ( TOF ES") m/z: C,s Hy CI,N;NaO; [ M +
Na]®,iHE{E 534.059 4, S2ME 534.059 4.

(3aS,8bS) —1-(4—iRFE) 2-((4-RFE)

SE)-3a 8b-—HE-3-fE-3a,8b-—§E¥H
[1,2-b]MtA&—-4—(1H)-FR (3¢) HEAREK, m.p.
209.8~211.8 C ;IR (KBr)v:3 063, 1 722,1 643,
1603,1557,1489,1427,1403,1365,1289,1228,
1198,1180,1 157,1 091,1 072,1 035,1 008,986,
925,837,796,757 em™' ;'H NMR (600 MHz, DMSO
~d,)8:4.28~4.42 (m,2H,CH,) ,4.74~5.32 (m,
2H,CH,),6.59 (br,1H,0H) ,6.86 (d,/=8.2 Hz,
2H,ArH),7.28 (d,J=8.3 Hz,2H,ArH) ,7.34 (d,
J=8.2 Hz,2H, ArH),7.48 (d,J=7.5 Hz, 1H,
ArH) ,7.54 ~7.65 (m,5H, ArtH+O0H),7.73 (d,
J=7.3 Hz,1H,ArH),9.84 (br,1H,NH);"”C NMR
(150 MHz, DMSO -d, ) §:45.3,46.0,81.0,93.6,
109.3,121.0, 121.1, 123.6, 124.5, 128.7, 129.0,
131.0,131.7,131,9,131.9, 134.1, 135.9, 137. 3,
137.7,148.0,154.3 195.7; HRMS ( TOF ES")m/z:
C,sH,yBr,N;NaOs[ M+Na]*, 11518 621.958 4, 523
1 621.958 4.
(3aS,8bS)-1-(4- (=& BE)FTE)-2-((4
—-(ZEHRE)TE)SE)-3a,8b-"HE-3-HE
-3a,8b-—SEiFH[1,2-b | W& -4-(1H) -FR
(3d) H@E A, m.p.205.5~207.5 C ;IR (KBr)
v:3426,3079,1 728,1 637,1 620, 1 553, 1 468,
1419,1326,1291,1236,1161,1118,1067,1036,
1 016, 985, 929, 831, 816, 783, 760, 637 cm';'H
NMR (500 MHz, DMSO-d6)8;: =4.42~4.63 (m,
2H,CH,),4.91~5.47 (m,2H,CH,),6.63 (br,1H,
OH),7.10 (d,J=7.5 Hz,2H ,ArH) ,7.42 (d,J=8.0
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Hz,2H,ArH) ,7.54~7.67 (m,8H, ArH+OH) ,7.74
~7.75 (m,1H,ArH) ,9.97 (br,1H,NH) ;"”C NMR
(125 MHz, DMSO - d, ) §:45.6,46.1,81.1,93.6,
109.4,121.4 (d,J=20.0 Hz),123.4,123.6,124.5,
125.6 ~125.8 (m), 127.0,127.6,127.8 ~ 128.7
(m), 131.1,134.1,135.8, 142.5,143.1, 148.0,
154.4;HRMS (TOF ES")m/z:C,,H ,F,N;NaO,[ M+
Na]*, 848 602.112 1, SZE 602.112 2.
(3aS,8bS)-1-(2,4-Z&FTE)-2-((2,4-
“HETE)EE)-3a,8b-—FEH-3-74H-3a,8b-
“EEH[1,2-b | R—4-(1H)-FA (3e) M
[B{A, m.p.197.9 ~ 199.9 °C ; IR (KBr) v:3 420, 3
092,1726,1638,1604,1556,1 506,1 423,1 356,
1274,1231,1 194,1 158,1 141,1 101, 1 035,968,
920,873, 848, 835,787, 755 em™';'H NMR (500
MHz, DMSO —d, ) 8:4.46 ~4.49 (m,2H, CH,),
5.06~5.27 (m,2H, CH,),6.61 (br, 1H, OH),
6.79~6.83 (m, 1H, ArH),6.88 ~6.93 (m, 1H,
ArH),7.05~7.09 (m,1H,ArH),7.16~7.37 (m,
3H,ArH) ,7.58~7.75 (m,5H, ArtH+OH) ,9.94 (br,
1H,NH) ;*C NMR (125 MHz, DMSO-d,)8:40.1,
40.2,81.1,93.9,104.2~104.7 (m),109.1,112.0~
112.2 (m),121.0 (d,J=13.8 Hz),123.6,124.9,
129.8 ~130.0 (m), 131.2,134.3,136.0, 147.9,
154.2,158.8 (dd,J=61.3,12.5 Hz),160.8 (dd,J=
62.5,12.5 Hz),161.1~161.3 (m),163.1~163.2
(m), 195.6; HRMS ( TOF ES")
CysH,,F,N,NaO,[ M+Na] ", 1155 H 538.099 7, S
{H 538.099 7.
(3a$,8bS)-1-(2,4-—&FH)-2-((2,4-
“SFE)EE)-3a,8b-—FRE-3-75H-3a,8b-
“SEF[1,2-b ML -4—(1H) -FR (3f)
B, m.p.192.1 ~194.1 C; IR (KBr) v: 3 435,
3058,2970,1734,1619,1562,1469,1449,1407,
1387,1344,1307,1258,1221,1175,1110,1 045,
970,932, 866, 828, 771, 724 em™';'H NMR ( 600
MHz,DMSO-d,)8:4.36 ~4.46 (m,2H,CH,),5.00
~5.13 (m,2H,CH,),6.65 (br,1H,0H) ,6.85 (d,
J=8.3 Hz, 1H, ArH),7.14 (d,J=8.2 Hz, lH,
ArH),7.23 (d,J=8.0 Hz,1H,ArH) ,7.35 (d,J=
8.3 Hz,1H,ArH) ,7.55~7.60 (m,2H,ArH) ,7.63 ~
7.66 (m,2H,ArH) ,7.71~7.79 (m,3H,ArH+OH) ,
10.06 (br,1H,NH) ;" C NMR (150 MHz, DMSO -

m/z:

dy)6:43.6,44.0,81.1,94.1,108.8,123.8,125.0,
127.9,128.0, 129.3,129.3,129.4, 129.8, 131. 4,
132.0,132.5, 133.4, 133.4, 134.0, 134.2, 134. 4,
136.1,147.7,154.4,195.5; HRMS (TOF ES*)m/z;
C,sH,,CI,N;NaO; [ M+Na]*, 315 {H 601.981 5, 5
{E 601.981 5.

(3aS,8bS) —1-( Bk —2-EHE)-2-( (K
2-ERE)SE)-3a,8b-"_KE-3-THE-3a,
Sb-—SEiF([1,2-b MM —4-(1H) - (3g)
F A, m.p.197.3~199.3 °C ;IR (KBr)v:3 415,
3126,1719,1618,1544,1500,1427,1338,1289,
1246,1209,1 149, 1 089, 1 030, 1 010,990,937,
925,830, 788,760, 746 cm™';'H NMR (600 MHz,
DMSO-d,)5:4.69~4.77 (m,2H,CH,),5.11~5.24
(m,2H,CH,),6.25 (d,J=3.1 Hz,1H,ArH),6.36
~6.37 (m,1H,ArH),6.51 (d,J=3.0 Hz, 1H,
ArH) ,6.55 (1,J=4.9 Hz,1H,ArH) ,6.59 (br,1H,
OH),7.25 (d,J=7.7 Hz,1H,ArH) ,7.41 (br,1H,
OH),7.54 (d,J=0.9 Hz,1H,ArH) ,7.58 (t,/=7.4
Hz,1H,ArH),7.66~7.71 (m,2H,ArH),7.74 (d,
J=0.7 Hz,1H,ArH) ,9.89 (br,1H,NH) ;" C NMR
(150 MHz, DMSO -d, ) 8:40.3,40.4,81.3,94.1,
108.5,109.1,109.3, 111.1, 111.5, 123.5, 125. 1,
131.2,134.3,136.0, 143.5, 143.7, 147.9, 150. 4,
150.5, 154.8, 195.6; HRMS ( TOF ES*) m/z:
C, H;N;NaO, [ M+Na]*, 318 AH 449.095 9, S {H
449.096 0.

(3aS,8bS) - 1-KZE-2-(XZEEE) -
3a,8b-—RE-3-HE-3a,8b-—_SEH[1,2-b]
Mrg—-4-(1H) -8 (3h) OB, m.p.195.6 ~
197.6 °C ;IR (KBr)w:3 425,3 200,1 724,1 621,
1569,1478,1407,1344,1289,1237,1211,1182,
1146,1090,1 030,973,875 ,844 784,766,745 ,703
em™';'H NMR (600 MHz, DMSO-d, )8:2.73 ~2.85
(m,2H,CH,),2.88~3.14 (m,2H,CH,),3.73 ~
3.82 (m,2H,CH,),3.89~4.22 (m,2H,CH,) ,6.54
(br,1H,0H),7.05 (d,J=6.8 Hz,2H,ArH) ,7.12~
7.18 (m,3H,ArH),7.27~7.30 (m,1H,ArH),7.34
~7.38 (m,5H,ArH+0H) ,7.62 (t,/=7.4 Hz,1H,
ArH),7.73 (d,J=7.6 Hz,1H,ArH) ,7.79 (t,J=
7.5 Hz,1H,ArH) ,7.88 (d,J=7.8 Hz, 1H,ArH) ,
9.57 (br,1H,NH) ;"*C NMR (150 MHz, DMSO-d, )
5:35.7,36.2,44.4,45.0,81.1,94.0,108.7,123.6,
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124.9,127.0,127.2,128.8,129.1, 129.1, 129. 3,
131.2,134.3,136.3,138.1, 138.4, 148.4, 154.1,
195.8; HRMS (TOF ES*)m/z: C,, H,s N;NaO, [ M+
Na]*,i18B 14 494.168 6, Sl {# 494.169 0.

(3a$,8bS) -1-(4-FAEFXZE)-2-((4-F
ERXZHE)SE)-3a,8b-—RE-3-f5E-3a,8b-
“SEH[1,2-b | MIR-4-(1H)-FR (3i)
[, m.p.184.1 ~ 186.1 C; IR (KBr) v:3 524,
3423,1739,1625,1555,1514,1437,1398,1369,
1347,1263,1201,1176,1 158,1 129,1 096,996,
958,887, 852, 810, 774, 641 cm™';'H NMR ( 600
MHz,DMSO-d,)8:2.21 (s,3H,CH,),2.30 (s,3H,
CH,),2.68~2.79 (m,2H,CH,),2.83~3.08 (m,
2H,CH,),3.70~3.77 (m,2H,CH,),3.86 ~4.18
(m,2H,CH,),6.54 (br,1H,0H),6.93 (d,/=7.9
Hz,2H,ArH),6.98 (d,/=7.9 Hz,2H,ArH),7.17
(d,/=7.8 Hz,2H,ArH) ,7.23 (d,J=7.9 Hz,2H,
ArH),7.35 (br,1H,0H),7.62 (t,J=7.4 Hz,1H,
ArH),7.73 (d,J=7.6 Hz,1H,ArH),7.78 (t,J=
7.5 Hz,1H,ArH) ,7.88 (d,J=7.8 Hz, 1H,ArH) ,
9.56 (br,1H,NH) ;"*C NMR (150 MHz, DMSO-d, )
5:21.1,21.2,35.3,35.9,44.5,45.1,81.1,94.0,
108.7,123.6, 124.8,129.0, 129. 1, 129.3, 129. 4,
129.7,131.1, 134.3, 134.9,135.2,136.0, 136. 2,
148.4, 154. 2, 195. 8; HRMS ( TOF ES*) m/z:
CyHy,N;NaOg [ M+Na]*, 71546 522.199 9, SEE
522.200 1.

(3a$,8bS) -1-(4-F|FEZE) -2-((4-8K
ZE)EE)-3a,8b-"HHE-3-HE-3a,8b-=§
BFE[1,2-b | MEM&—4—(1H)-BR (3j) 1A 1K,
m.p.147.2 ~149.2 °C; IR (KBr)v:3 388,1 731,
1608,1549,1509,1402,1363,1283,1220,1184,
1 156, 1 108, 985, 967, 928, 880, 832, 765, 642
em™' ;'"H NMR (600 MHz, DMSO-d, ) 6:2.72 ~2.83
(m,2H,CH,),2.90 ~3.11 (m,2H,CH,),3.74 ~
3.77 (m,2H,CH,) ,3.88~4.18 (m,2H,CH,) ,6.57
(br,1H,0H) ,6.94~6.95 (m,2H,ArH) ,7.04~7.05
(m,2H,ArH),7.19~7.20 (m,2H, ArH),7.35 ~
7.40 (m,3H,ArH+OH) ,7.62~7.63 (m,1H,ArH) ,
7.71~7.79 (m,2H,ArH),7.87 ~7.88 (m, 1H,
ArH) ,9.52 (br,1H,NH) ;*C NMR (150 MHz, DM-
SO-d,)6:34.8,35.2,44.4,44.9,81.1,94.0,108.7,
115.5 (d,J=21.0 Hz),115.8 (d,J=21.0 Hz),

123.6,124.8,130.9 (d,J=7.5 Hz),131.2 (d,J=
7.5 Hz),134.2 (d,J=12.0 Hz), 134.5,136.2,
148.3,154.2,160.7 (d,J=33.0 Hz),162.3 (d,J=
33.0 Hz), 195. 8; HRMS ( TOF ES') m/z:
C,,H,;F,N,NaO, [ M+Na]" J15(H 530.149 8, 5]
1#530.149 9.

(3aS,8bS) -1-(3-SEXZHE)-2-((3-8=F
ZE)EE)-3a,8b-"“EE-3-fE-3a,8b-"5
EiFF[1,2-b ] MLM&—-4-(1H)-FR (3k) @
A, m.p.164.8 ~166.8 C ;IR (KBr)v:3422,1 728,
1627,1598,1569,1505,1476,1428,1393,1362,
1317,1280,1244,1224,1 153,1087,1 034,987,
869,842,777,765 cm™ ;'H NMR (600 MHz, DMSO
~d,)6:2.73~2.87 (m,2H,CH,),2.92~3.12 (m,
2H,CH,),3.73~3.81 (m,2H,CH,),3.91 ~4.23
(m,2H,CH,),6.55 (br,1H,0H) ,6.96 (d,J=7.0
Hz,1H,ArH) ,7.13~7.17 (m,3H,ArH) ,7.33~7.40
(m,4H,ArH+OH) ,7.46 (s,1H,ArH),7.62 (t,J=
7.4 Hz,1H,ArH) ,7.72 (d,J=7.6 Hz,1H, ArH) ,
7.78 (t,J=7.4 Hz,1H,ArH) ,7.89 (d,J=7.8 Hz,
1H,ArH) ,9.51 (br,1H,NH) ;"”C NMR (150 MHz,
DMSO-d, ) 6:35.2,35.6,44.0,44.7,81.2,94.0,
108.8,123.6, 124.8,127.0, 127.2,127.8,128. 1,
129.0,129.1,130.5, 130.9, 131.2, 133.5, 133.7,
134.3,136.2, 140.7, 140.9, 148.3,154.1,195.7;
HRMS ( TOF ES*) m/z: C,, Hy, CI,N;NaO; [ M +
Na]*, 844 562.090 7, SZ{E 562.090 8.
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Synthesis of indeno[ 1,2-b | pyrrol-4( 1H) —one compounds

LUO Da-yun, YANG Chang-long, ZI Quan-xing, LIN Jun, YAN Sheng-jiao
(Key Laboratory of Medicinal Chemistry for Natural Resource ( Ministry of Education) ,
School of Chemical Science and Technology, Yunnan University , Kunming,650091 , China)

Abstract ; An efficient synthetic protocol for indeno[ 1,2—b]pyrrol-4(1H) —one (3) had been developed.
The methods used N, N'~dialkyl—2~-nitroethene—1, 1 —diamines (1) and ninhydrin hydrate (2) as raw materi-
als,which was heated at 50 C in ethanol medium and gave the target compounds 3a—3k with excellent yields
(92%—98% ) .This protocol possessed some advantages including simple operation,mild reaction conditions and
excellent yields and so on.

Key words:indeno[ 1,2-b | pyrrol-4 ( 1H) —one ; ninhydrin ; 1,1 —enediamines ; synthesis



