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Synthesis of Novel Bisindolylmaleimide Derivatives
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Lu, Xingping
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Abstract Four novel bisindolylmaleimides 9a, 9b, 9d, 9e containing different aminoalkyl side chains were derived from

methylsulfonylation, ammonolysis of the intermediate 7, which was prepared by reaction of methyl[1-(3-O"tetrahydro-

pyranepropyl)indolyl-3]-glyoxylate (5) with indole-3-acetamides (6) using +-BuOK in THF as catalyst and treatment using

concentrated hydrochloric acid subsequently. The structures of target products were also confirmed by 'H NMR, *C NMR,

MS and HRMS techniques.
Keywords bisindolylmaleimide; derivatives; synthesis
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TR A R R R R RY. R RIFSUR W, 7EMI A
SN 45 B T N BE RE S B SR PKC Rk 4%
PECL ST, T OS5, R 25 R B L Y 5 |
AR G S KB, s BRI, AR
AU L O B TN R IR SE R, A R — R R
WA 4 K BB SV T A= 4.

RUIS| e By ok BE W G R A G Tk £
Foft o7l T r A R0 1R T 9% S M WA 3 - 2 TS i P G RS
W3- Z WA +-BuOK () THE ¥ RV 4%, ASHITSY
225 S0, BL1-(3-4E AR DU U P )| -3- 2,
1 2 FH R (S) Fmg|Ik-3- Lk (6) 0 JeUk), FEfiefbim] 1.0
moleL ™" AU T BB (1 DY SRR v P AT I B S N,
N 25 B Jig 0 R 1 Ak R T il R 1 IV i 485 4 1 T) B G
[ o 25 DY S e R B A 2 o (Al 3-[1-(3-F2 4%
A3 -M5 [ ]-4-(3-M5|M%)- LH-, 42,5 —J(7), T4 %)
28 FAIEAL S Y S MR S N A 3 5 P HA AN ) e A )
Bl P0G | WA 5 K I N & 477 22 ) 9a~9e (Scheme 1), Jr
9a, 9b, 9d, 9e A ILHRIE. STk H 1) N-He AR 0] 0-3-
CWETR R JE LA N-GeEm el Jsokl, 80 55 B &)
P J52 7 AR5 PR P B A S I 1) 46179, AR B2 DA
WG|k -3- A IR IR O DRk, 5 IRAR e A R IR AT AE T
HEAT SEAZ B S N 15 (Scheme 2), 3#8F 4 14 FH 7K
TR AR R R SR . DRI, AN AT kLS
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1 RIS
1.1 BT

SEIGAXES: Varian Mercury-Plus 300 R R4 PR,
PL TMS A A bx, AR FOERC 7], MATISXP Y5
YR TR, X-4 H07 o 20 s e A LS T AR
K E).

SIS K Y U FRLRG 1) 7 2 BORt PRl R
NEIE £ (pyridinium p-toluenesulfonate, PPTS)I i 4 7 v2:
D225 SCHR8], S 56 FH sk 50 R J5URE 38 8 2 AT 4l 5 Ak
ali, TLC ¥ 22T RERA T B de T AR Pk
GF254, FE)JZATER N T B refl T A=k 220k
BTN Z).

1.2 HiERRIH &
1.2.1  3-i8-1-ABEv9 Sottvh B (3) 49 5] &

FIR T 3-IR-1-4 (1) (13.48 g, 97 mmol) 5 PPTS
(243 g, 9.7 mmol) I+ S 4100 mL)H, 30
min PIINSE “EMEI2) (12.22 g, 145.5 mmol). =i
kel [N 5 h, JNZK(100 mL)7e s8R, 43 AP, K
4 TR REAEIUATIR(S0 mLX2), &I HUAHE, ToK
DRIREN T, I8, TET, 1S tnriky 21.13 g, i
# 98%.

1.2.2  1-(3-AAAX W Svtbrd & 275k -3- TEAER F Bg
(5)89 % &

il N IV-3- LR T EE(4) (6.00 g, 30 mmol)
IIAE] DMF (50 mL), BFEE0o %05, i
(19.56 g, 60 mmol), FEif F4REHFEL 10 min, IKIA,
PR RILE R EE 0~5 °C, B8 b 3-0-1-P9 I DY S Atk
WEE3) (16.73 g ,75 mmol), FEiH4REER N 3 h, KMV
FIAK(50 mL)H, ZPR SEEAZIR(50 mLX2), &3
HHUH, SAE KR IXG0 mLX2), KR
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Tk, obuk, BET, Ry, SRR
EAAL[VCR R - M(CBR CHE)=2 © 1], el
RBAA 7.30 g, E 71%.

1.2.3  3-[1-(3-# 3k A A )-3-73] %k 1-4-(3- 73| & )- 1 H-wtk
42,5 —BF(7) 44 ] &

¥ 1-3-ZE AR DY S A 55 )19 [ D-3- Z I 1R HH i ()
(2.74 g, 7.9 mmol)F1H5|Wk-3- Z [ [%(6) (1.15 g, 6.6 mmol)
INNFITE K USRI (25 mL)H. 0K, Rk RS E
0 ‘CHF, 1M 1.0 moleL ™ BT BEAH 1 PU S W
(19.80 mL, 19.8 mmol), FEIAE M 3 h, A, A
WAL (37%, 25 mL). RN A, A LR LS50
mL), £/K¥EQ25 mL), HATEEHKPEQR0 mLX2), JK
DR, I8, e, R Rk, 2k
JRRE JZ AT 43 B Al [V g - M(Z IR R =1 1],
B 2.01 g, WK 79%. '"H NMR (DMSO-dg, 300
MHz) 6: 1.80~1.92 (m, 2H), 3.32~3.42 (m, 2H), 4.29 (t,
J=6.55 Hz, 2H), 4.60 (t, J=4.94 Hz, 1H), 6.53~6.69 (m,
2 H), 6.73 (d, J=7.94 Hz, 1H), 6.82 (d, J=8.05 Hz, 1H),
6.91~7.06 (m, 2H), 7.34 (d, J=8.16 Hz, 1H), 7.44 (d, J=
8.21 Hz, 1H), 7.71 (s, 1H), 7.74 (d, J=2.65 Hz, 1H), 10.86
(s, 1H), 11.62 (bs, 1H); MS m/z: 408 [M+Na]".

1.2.4  3-[1-(3-F #5BR 7 3K )-3-"5] %k ]-4-(3-73| & )- 1 H-vtk
w4--2,5- —BF(8) 4% 5| &

FHAERE(1.23 mL, 15 mmol) A1 F e RT(1.92 g, 11
mmol)INIAZE] 7 (1.94 g, 5.04 mmol)[) 5 FLEIA (50
mL)H, S NP, 1R I 0.1 moleL ™!
HCI (150 mL), A PUZ, LKIES0 mL), HFfrh
JKPEQRS mLX2), Jo/AKGREREE T, I8, e T, R4
1k 1.98 g, WK 85%. FMIAGLib HIH T F—
RN
1.3 BirLEMRIEl&

] 8 (0.12 g, 0.25 mmol) ) DMF (5 mL)# ¥ A
T ZJH#(0.65 mL, 6.25 mmol), VG 24 h, S AN
MR ZWE(25 mL), /K(10 mL), 2> A HLZE, P&
T ERKPE(10 mL X 2), Jo/KRIREE T, vk, e+, 45
LRI, SRR ZT V(I © & H k)=
1:9~1: 4], 131k 9a. [FikiI1E 9b~9e , HIx Wiy
11 65 CHAF FIEAT.

3-[1-(3- - £ J1 F TA) F )-3- 15| Wpe 1-4-(3- 1| e )- 1 - it
0%-2,5-"Md(9a): ZLEKARIEA, WF 75%. mp. 242~
244 °C; '"H NMR (DMSO-ds, 300 MHz) d: 0.92 (t, J=
7.03 Hz, 6H), 1.76~1.91 (m, 2H), 2.35 (t, J=6.16 Hz,
2H), 2.39~2.48 (m, 4H), 4.23 (t, J=6.62 Hz, 2H), 6.51~
6.75 (m, 3H), 6.84 (d, J=8.04 Hz, 1H), 6.91~7.06 (m,
2H), 7.35 (d, J=8.11 Hz, 1H), 7.44 (d, J=8.33 Hz, 1H),
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7.71 (s, 1H), 7.76 (d, J=2.63 Hz, 1H), 10.89 (s, 1H), 11.67
(brs, 1H); “C NMR (DMSO-ds, 300 MHz) §: 172.53,
135.66, 135.41, 131.56, 128.86, 127.52, 126.77, 125.73,
124.95, 121.31, 121.26, 120.92, 120.57, 119.16, 118.87,
111.47, 109.80, 105.27, 104.71, 48.90, 45.95, 43.57, 26.79,
11.26; MS m/z: 441 [M+ H] . HRMS caled for
C,7HsN40, 440.2207, found 440.2213.

3-[1-[3-(4- TP LR 1 ) P 5k 1-3- M| Pk ]-4-(3- Mg A )- 1 -
nE i -2,5- — i (9b): 20 Aok R [ A, WEE 50%. m.p.
150~152 °C; '"H NMR (DMSO-dq, 300 MHz) o: 1.76~
1.91 (m, 2H), 2.10 (t, J=6.49 Hz, 2H), 2.16 (s, 3H),
2.21~2.43 (m, 8H), 4.23 (t, J=4.74 Hz, 2H), 6.56 (d, J=
7.77 Hz, 1H), 6.60~6.75 (m, 2H), 6.84 (d, J=7.84 Hz,
1H), 6.88~7.05 (m, 2 H), 7.34 (d, J=6.84 Hz, 1H), 7.45
(d, J=7.94 Hz, 1H), 7.69 (s, 1H), 7.76 (s, 1H), 10.89 (s,
1H), 11.66 (brs, 1H); *C NMR (DMSO-d,, 300 MHz) J:
172.57, 135.69, 135.49, 131.70, 128.89, 127.61, 126.83,
125.73, 124.95, 121.30, 120.89, 120.58, 119.17, 118.90,
111.50, 109.88, 105.27, 104.76, 54.53, 53.74, 52.17, 45.45,
43.26, 26.48; MS m/z: 468 [M+H] . HRMS calcd for
C,5HoN50O, 467.2316, found 467.2 324.

3-[1-(3- el Wl Wbk P i )-3- W] W 1-4-(3- M| Wk )-1H- 1t
W% -2,5- i (9¢): A L1 €Ky R WA, W 46%. mup.
269~271 °C; 'H NMR (DMSO-dg, 300 MHz) §: 1.79~
1.90 (m, 2H), 2.106 (t, J=7.18 Hz, 2H), 2.23 (t, J=4.21
Hz, 4H), 3.54 (t, J=4.42 Hz, 4H), 4.23 (t, J=6.50 Hz,
2H), 6.56 (t, J=7.11 Hz, 1H), 6.59~6.70 (m, 2H), 6.83
(d, J=7.97 Hz, 1H), 6.89~7.01 (m, 2H), 7.32 (d, J=8.10
Hz, 1H), 7.44 (d, J=8.15 Hz, 1H), 7.68 (s, 1H), 7.73 (d,
J=2.67 Hz, 1H), 10.83 (s, 1H), 11.61 (brs, 1H); *C NMR
(DMSO-ds, 300 MHz) §: 172.58, 135.68, 135.48, 131.72,
128.9 0, 127.58, 126.83, 125.72, 124.95, 121.30, 120.90,
120.58, 119.18, 118.92, 111.51, 109.92, 105.26, 104.75,
66.05, 54.26, 52.98, 43.26, 26.11; MS m/z: 455 [M+H]";
HRMS calcd for C,7H6N405454.1999, found 454.2006.

3-[1-[3-(4- 1 HE Bk DR B2 ) P 3 1-3- 1] I 1-4-(3- 5]
Wie)-LH-ME % -2,5- i (9d): £1 ok R [EAA, R 69%.
m.p. 133~135 C; '"H NMR (DMSO-ds, 300 MHz) J:
1.41~1.52 (m, 2H), 1.74~1.83 (m, 2H), 1.87~1.95 (m,
3H), 2.07~2.27 (m, 4H), 2.50 (t, J=4.23 Hz, 4H), 2.80~
2.90 (m, 2H), 3.613 (t, J=4.30 Hz, 4H), 4.30 (t, J=5.97
Hz , 2H), 6.62 (t, J=7.35 Hz , 1H), 6.67~6.79 (m, 2H),
6.91 (d, J=8.34 Hz, 1H), 6.96~7.10 (m, 2H), 7.40 (d, J=
8.09 Hz, 1H), 7.51 (d, J=8.18 Hz, 1H), 7.75 (s, 1H), 7.81
(d, J=2.52 Hz, 1H), 10.92 (s, 1H), 11.70 (brs, 1H); "*C

http://sioc-journal.cn/ 1305
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NMR (DMSO-ds, 300 MHz) J: 172.56, 172.54, 135.68,
135.49, 131.67, 128.87, 127.57, 126.82, 125.71, 124.95,
121.29, 120.88, 120.58, 119.16, 118.89, 111.49, 109.86,
105.26, 104.76, 66.36, 61.13, 53.79, 52.12, 49.35, 43.33,
27.69, 26.67; MS m/z: 538 [M+H]". HRMS calcd for
C3,H35N505 537.2734, found 537.2739.

3-[1-[3-(4- 52 FEWR g ) T4 Ik 1-3- 15 Wk 1-4-(3- W[ e )- 1 H-
nE i -2,5- i (9e): ZL (K R [ AA, IR 57%. mop.
241~243 °C; 'H NMR (DMSO-d;, 300 MHz) &: 1.26~
1.60 (m, 2H), 1.70~1.84 (m, 2H), 1.86~1.97 (m, 2H),
2.09~2.29 (m, 2H), 2.62~2.80 (m, 4H), 3.44~3.53 (m,
1H), 4.30 (t, J=5.77 Hz, 2H), 4.57 (d, J=4.11 Hz, 1H),
6.62 (t,J=7.31 Hz, 1H), 6.67~6.81 (m, 2 H), 6.90 (d, J=
8.20 Hz, 1H), 6.96~7.10 (m, 2H), 7.40 (d, J=7.98 Hz,
1H), 7.51 (d, J=8.06 Hz, 1H), 7.75 (s, 1H), 7.82 (d, J=
2.47 Hz, 1H), 10.91 (s, 1H), 11.69 (bs, 1H); °C NMR
(DMSO-ds, 300 MHz) 6: 172.56, 172.53, 135.67, 135.48,
131.63, 128.89, 127.59, 126.79, 125.71, 124.95, 121.27,
120.86, 120.57, 119.16, 118.90, 111.48, 109.87, 105.26,
104.76, 53.77, 50.61, 50.55, 43.30, 34.17, 26.73; MS m/z:
469 [M+H]". HRMS caled for C,gH,sN,O5 468.2156,
found 468.2153.

2 ZR5iT1e
21 HEHR 7 BIERK

AR A 7 Bl A AL S 10 A1 11 AR L&)
5 71 6 4y )5 Bl(Scheme 3), {H& itk &4 11 LZiAd 5%
Bl NaH 7 e {15 W3- ZL R RN 3-78R-1- PR 1 DY S e i
KA SERZIAR R N AR 11, T A A S 5 ) g
55 BB PR e s IS A ] IR A T, 38 S T A 6 K AR
TR NaH, Atk 7 4 .

HCI

CH23OTHP

Scheme 3
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FE T SCHR AP ) = 2K R AR E TR 0 b e b =
2 FR Ll 5 FH (GRS, B O, R A
o Ja R, ARk & 7 tnl R LR
B S Sy JEORIT AR FASZARY K 3-358-1- A IR A0S
Wi-3- U 1 P R N A9 3 b RE R SR B2 AR 1 =)
5. DAL ARG (58RI b 7511,

22 BHRUEVHEK

22.1  BE &AM B E

] 9a LA, &AL 9b~9e T BLAE MK S0
T, EmERAILCEARN, X5 T A HURES 4
FIRRDG, MEARRERAG A T R, B s K 25 A
BH, 7 AMIEFR AL GBI E R — %S, Frbh
PR IR ZL I T VA RER A2, ARYE 9b~9e 1)
WCR, PR A5 MR A & S AZ A R /NI g - 4=y I RpR IR
W > 4-F2 FEWRIE > N-H LR > n bk, 1 L5 44 Jig R i
(R 53R 55 PP S A — B0 BR A 1A s P i o AR PRI P
TAE B 5 g, E L DU R ER I T, 4-ng gk
WRIE (1) - U T 1 A AR 7 i e 559,
WU 4-FRFEWRIE H (1)< 5 R 7, N-FRIEDRIE R 1) B-C
JRF, MR ) AR T, DRI e AT R PR R S AR
WU
222 ARIBLKIERTE

bR T Ol N-HIIENRE ST Ah, S8 bt 22
TAE ARG ST R A JsOR AT SN, AH 22 IR S50 A1
FITRHARI =4, Y SCHRHRE, A A BB AT S NI, 53
TR T RS A A AL AR R N A, ke Y &
SR AR IR N, A2 T i N-BAR 74, B

FE 3 P B e 1) = 9 TP R T A5 P IR, ) B G fS —
B A, 453U TU =4,
3 it

ARG PN 3 T A I B PR O W 5 ok
BEV A4, o 9a, 9b, 9d, 9e K WARE, ik
Hﬁ’*ﬁi‘i%@%ﬁﬁfﬂ%’ﬂ% S (SITEANDEL (SSprE (X
,,,,, TSI T 4- Ry ERRIR IE () KA ARG, B
%EETAﬁ/ZEﬁE%L PRI A ) A S TR AR
B, h R 22 UG W R AT R4, I 7
XPEAAT S AFREFEPER) PKC RIS AL T — A7 2401
‘@Az
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