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Synthesis of 1-indole substituted B- carboline alkaloid and its
derivatives and evaluation of their preliminary antitumor activities

DONG Xiao chun, WEN Ren  , ZHENG Jiam bin

( Departnent of Medicinal Chemistry , College of Pharmacy , Fudan University , Shanghai 200032 , China)

Abstract: Aim To synthesize eudistomin U and its 6- OCH;/Br derivatives and 5'-Br derivatives as
antitumor agents . Methods Using tryptamine and indole-3-aldehyde as starting materials, through
condensation , Pictet- Spengler cyclization and dehydrogenation three steps , the alkaloids and its derivatives were
prepared. Results The structures of the compounds were determined by "HNMR, MS and HRMS . Antitumor
activity in vitro was tested . Conclwsion Eudistomin U and its derivatives were synthesized . The results showed
that they all showed antitumor activities against mouse P388 strain.
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Scheme 1  Structure of eudistomin U
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Scheme 2 Route of synthesis of the compounds 3a- 3e
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Table 1 Structure, physical and spectra data and biological activities of compounds 2a - 2e

Inhibition to P388

No. Structure MP/ C  Yield % " HNMR( 8) strain in
10° mol* L'/ %
2a R =H 142-144 58 (CDCly) 8.46(s,1H,PhrNH) ,7.86(s,1 H,Phr NH) ,7.59 - 7.01( m ,9H, Ar H) ,5.50 17.8
R, = H (s, JH,G-H) ,3.39(m,1H,C-H) ,3.10( m,1 H,C-H) ,2.88( m,2H,C,-H) ,2.54
(brs T H, N~ H)
2b R =O0OCH; 202-204 42 (CDCl;) 8.93(s,1H,Pr NH) ,7.73(s,1 H,Phr NH) ,7.28 - 6.80( m,8H,Ar H) ,5.72 37.4
R, = (s,1H,G-H) ,3.92(s,3H,CH;0) ,3.35(m,l H,C;-H) ,3.26( m,l H,C;-H) ,3.11
(m,lH,CyH) ,2.89(m,1 H,Cp H)
2 R, =Br 196- 197 70 (DMSO dg) 10.98(s,1 H,Ph NH) ,10.59(s ,1 H,Ph- NH) ,7.58 - 6.84( m,8H,Ar H) , 92.2
R, =H 5.40(s ,1H,CG-H) ,3.18( m,1H,G-H) ,2.95( m,l H,C;-H) ,2.85(m,2H,C,;-H) ,
1.86(brs,1 H,N,- H)
2d R = 206 - 208 63.4 (DMSOdg) 11.78(s,l H P NH) ,10.88(s .1 H,PrNH) ,7.64 - 7.01( m,8H,Ar H) , 94.4
R, = Br 6.20(s,1 H,C-H) ,3.48 - 3.37(m ,2H,C;-H) ,3.12 - 2.98( m,2H,C,- H)

2 R =OCH, 172-174 30

R, = Br

( DMSO dg) 11.28(s,1 H,Ph NH) ,10.32(s,1 H,Pr NH) ,7.58 - 6.64( m,7H, Ar H) , 92.0
5.58(s,l H,G-H) ,3.75(s,3H,CH; ) ,3.20( m,1 H,Cy- H) ,3.05( m,1 H, Cy- H) ,

2.85-2.70(m,2H,C;- H) ,1.89(brs ,1 H,N,- H)
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Table 2 Structure, physical and spectra data and biological activities of compounds 3a - 3e

Inhibition to
P388 strain

No. Structure MP/ C  Yield % " HNMR( 6) MY % HRMS in10-5
mol* L'/ %
3a R =H 217-219 355 (CDCly) 8.88(brs,1 H,NH) ,8.55(d,1H,G-H,J =5.1 Hz) , 284, 283, 282 - 37.6
R, =H 8.43(brs ,1 H,NH) ,8.16(d,1H,Cs-H, ] =8.0 Hz) ,7.94(s, (100) ,255,254,
1H,Cy-H) ,7.90(d 1 H,Cy-H, ] =5.1 Hz) ,7.72(d,1 H,G-H, 253,141,127
] =8.6 Hz) ,7.46 - 7,54( m 3H) ,7.22- 7.32( m 3H)
38b R, =OCH; 226- 228 50.2  (CDCl;) 8.28(d,IH,] =5.6 Hz) ,7.84(d,1H,J =5.6 Hz), 313(100),312, 313.121 36 94.7
R, =H 7.74(d,2H,] =7.0 Hz) ,7.51(d,1 H,] =2.5 Hz) ,7.45- 7.39 298, 269, 268, (CyH;sN;0)
(m,2H) ,7.20 - 7.15( m,2H) ,7.10( m,1H) ,3.95(s,3H, 134,43 41
CH; 0)
3¢ R =Br 255-256 40.6 (DMSOdg) 11.74(s,1H,PhrNH) ,11.43(s,I H,PrNH) ,8.50 363,362 (100),  361.019 34 87.9
R, =H (d,0H,]=7.4 Hz) 8.44(d,1H,]=5.2 Hz) 8.25(d,1H,J= 361, 360, 281, (CH,NBr)
2.8 Hz) 8.0(d,1H,]=5.2 Hz) ,7.63( m,2H) ,7.50(d,1 H,] 280,141,127
=7.9 Hz) ,7.34(s,1 H) ,7.20 - 7.10( m ,2H)
8d R =H  258-260 50.6 (DMSOds) 11.95(s,1H,PhrNH) ,11.37(s,1H,PhrNH) ,8.78 363, 362, 361  361.02287 79.6
R, = Br (s,1H) ,8.46(d,1H,]=5.2 Hz) ,8.38(s,1 H) ,8.22(d,1H,] (100),360,282, (C;yH;,N;Br)
=7.7 Hz) ,7.98(d,1H,] =5.2 Hz) ,7.68(d,1 H,]=8.2 Hz) , 281,141 127
7.56(m,1H) ,7.48(d,1H,] =8.8 Hz) ,7.33(d,1H, ] =8.8
Hz) ,7.25( m,1 H)
3e R, = OCH; 236- 238 67 (DMSO dg) 11.92(s,1H,Phr NH) ,11.18(s,1 H,Phr NH) ,8.77 393,391 (100) ,  391.032 46 70.1
R, = Br (s,1H) 8.41(d,1H,]=5.5 Hz) ,8.35(s,1H) ,7.96(d,1H,] 378, 376, 297, (CyHy4N; OBr)
=5.2 Hz) ,7.78(d,1H,] =2.4 Hz) ,7.58(d,1 H,]=8.8 Hz) , 2683483
7.48(d,1H,]=8.6 Hz) ,7.33(dd,1H,] =8.7,2.0 Hz) ,7.18
(dd,1H,]=8.8,2.7 Hz) ,3.85(s ,3H,CH; O)
le s
, . "HNMR 87.9 % ,mp 141 ~143 T,
AM 400 MHz HP5989 A 2 @& >-1234  -f (2a)
\5- OCH, [8] 50 mL 1la 0.7 g(2.4 mmol) .
. x [9] 5 Br > mL,
[10] 5Br -3 [11.12] (1.96 mL TFA 4 mL CHCL,) ,
22 h. , 15 mL ;o1
1 NG )- (1a) mole L™ pH9 ~10, R
100 mL 1.1 g(6.8 > )
mmol) . -3- 0.9 g(6.2 mmol) 60 mL, 0.66 g.
2 h, , 0.4¢g.
, , , 2b,2d ,2e ,
, 1.7 ¢, , - (10:1)
94.8 % ,mp 146 ~148 C . 3 & )6 -1,2,3 .4 -p (2¢)
1b )
91.3 % ,mp 145 ~147 T, 50 mL Ic1.3 g(3.1 mmol) .
1c s 6 mL,
88.9 % ,mp 144 ~146 C. (TFA 6.8 mL CHC, 5 mL) ,
1d , 48 h. , 30 mL
89.2 9% ,mp 140 ~142 C, 10 % pHO9 ~10, ,
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1.3 ¢g.
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