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Scheme 1 The N-alkylation reactions of two indole derivatives
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VarianMercury-Plus300 BUA%f53L9R{X ( 35 [F Varian 23 &] ) , TMS PN F5 ; Agilent 6330 B i 4% ( 3¢ [
Agilent 237 ) o 3-W5[Wk L Ji§ (15[ W-3- L WE R W IR 2-(2-VR 48U AE ) DY S(-2 H-Nk R\ 2-( 3-7 N 48 ) 1Y -
2H-ML R B Z bS5 0 E Aldrich 24 R 5 87 R — W g 34 o M afiaslon] o B PR R0 2 o 2 Al , — S e
FH4A 2 F i T8, DMF 28 S0 58 A0 B0 T8 5 IR 7518
1.2 N-FEB[E-3-Z8F (1) W&

FES B AFINA 1.0 g(6. 4 mmol) {bA34) 1 F1 50 mL DMF, $ii## 5 min J& , LA 2.5 mL(6. 4 mmol)
A Triton® B (40% KW ) , 15 SRR 78 S 25 A S oM R R B T ok b, B 1238 0 0.97 ¢
(7. 68 mmol ) AR — F Mg 1% i 5¢ B8 T 22 %8 i S Bz 30 min J5 J2 58 42, iNA 100 mL Z R Z R RE,
1 mol/L HCI ¥ pH {E i 2= Pk AR Er 3h /K UE B, oK B R BE T4, U 25 BRI 301 U A A £ it IR 4
HL 9 P R B 285 A A IR B A 1. 03 ¢, W38 95%

1.3 N-(2-(ME-2H-MiE-2-8E) 2E&) -1H-B|R-3-Z 8 (2) &K

TER B MA 1.0 g(6.4 mmol) £G4 1 #1 50 mL DMF, fii$f 5 min f5, 760K T 2212 15 fin
0.26 g(6.4 mmol) NaH(60% ™ )il 1R & ) 1) DMF %5 ¥k, % i T 4 30 min, 212N 1.6 ¢
(7. 68 mmol)2-(2-F4Z, M) DUEL-2H-IE . 202 6 b JG T A 100 mL 7, R 2, AR BE , 01 £ 6k Vi
TOKGRIREE T, R ZE R 20 0 o U™ W) &k AL 2 A 23 8, LA V&G ) - V(A lilg) s v
BE) =5:5:0. 1P/, 75 1. 25 g ZL# (HPIRY) 2, IR 69%

1.4 N-(3-(ME-2H-Mtig-2-FE) BE) -1H-B|%R-3-Z 85 (3) BIE R

IS 1 A0 2-(3-1R VAL ) U -2 H-nE i oy J5URE S 46590 2 196 I B 5 i, 15 1. 45 ¢ 2L4E 6
R 3,008 76%

1.5 N-ZERB|R-3-ZEEEE A EE (4) BIE R

TEHF A 1.0 g (5.0 mmol) fL& 49 11 1 50 mL Ay DMF, i 5 min J5IMA 1.7 g
(5.21 mmol) Cs, CO, , KZESFE 30 min, UK T ZA& AN 0. 936 (6 mmol) WL LK, i HE , ¥ S IR &
FEEZEFWRSON 2 ho A 100 mL LR ZFRHRE , MR A0 Bl /K P, F8 R SR AL BN AT MR U4 L B RR SN
W Ul 2R TR R 2V N S A (IR o M S RE AR JZ M 3 B, LA V(CH,CLL ) s V(EtOAe) =201
VR, 75 1. 06 g &t ik 4, 0505 92%

1.6 N-(2-(ME-2H-MtM-2-FE) Z2E) -1H-0|W-3- Z B R (5) A K

PIALE Y I 2-(2-1R C L) DU -2 H-RE R o J5ORE, 216540 4 196 G FE , ) 12 h, 45 1.42 ¢
LI IR 5,13 86%

1.7 N-(3-(MNS-2H-Mt-2-FE) RE) -1H-G|BR-3- 2B R A (6) &K

DI 1N 2-(3-VR N AL ) PU -2 H-E R A R, %465 4 18 St 72, SO 12 h, 45 1.61 ¢
LI CAPIRY) 6,13 93%
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Table 1 Characterization data for the as-synthesized compounds

Compd. "H NMR, s MS(EI) ,m/z(%)
1 (CDCly/TMS) :3.789(s,3H,CH; ) ,3.834(s,2H,CH,CN) ,7.087 (s, 1H,ArH) ,7.181(t,] = 193(M + Na) *,100%
12 Hz,1H,ArH) ,7.254 ~7.328(m,2H,ArH) ,7.572(d,J =12 Hz,1H,ArH)

Continued on next page.
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Compd. "H NMR,$ MS(EI) ,m/z(% )

2 (DMSO-dg ) :1.251 ~1.686(m,6H) ,3.207 ~3.261 (m,1H) ,3.307 ~3.383(m,1H) ,3.602 ~  307(M* +Na) *,100%
3.670(m,1H) ,3.808 ~3.880(m,1H) ,4.042(s,2H) ,4.334(t,J =5.4 Hz,2H) ,4.479(1,] =
3.3 Hz,1H),7.055(t,J=7.8 Hz,1H) ,7.160(t,J=7.8 Hz,1H) ,7.368(s,1H) ,7.503(d,J =
7.8Hz,1H),7.553(d,J =7.8Hz,1H)

3 (DMSO-dg) :1.367 ~1.674(m,8H) ,1.942 ~2.029(m,2H) ,3.190 ~3.265 (m,1H),3.339 ~ 321 (M* +Na) *,100%
3.408(m,1H) ,3.544 ~3.651 (m 1H) ,3.651 ~3.724(m,1H) ,4.037(s,2H) ,4.225(1,] =
3.6 Hz,2H) ,4.468(t,] =6.6 Hz,1H) ,7.066(t,J=7.5 Hz,1H) ,7.174(t,J =7.5 Hz,1H) ,
7.358(s,1H),7.459(d,J=7.8 Hz,1H) ,7.571(d,J=7.8 Hz,1H)

4 (DMSO-d¢ ) :1.420(t,/=6.9 Hz,3H) ,3.894(s,3H) ,4.358(q,/=6.9 Hz,2H) ,7.274 ~ 254(M* +Na) *,100%
7.364(m,2H),7.564(d,J=8.1 Hz,1H) ,8.175(d,J=6.9 Hz,1H) ,8.513(s,1H)
5 (DMSO-dg ) :1.245 ~1.634(m,6H) ,3.195 ~3.372(m,2H) ,3.425(s,1H) ,3.680 ~3.748(m, 354(M* +Na) *,100%

1H),3.897(s,3H) ,4.480(t,J =4.8 Hz,1H) ,4.496(t,J =4.8 Hz,2H) ,7.268 ~7.343(m,
2H),7.658(d,J=8.1 Hz,1H) ,8.223(d,J=6.3 Hz,1H) ,8.499(s,1H)

6 (DMSO-dg ) :1.328 ~1.640(m,6H) ,2.002 ~2.102(m,2H) ,3.228 ~3.449(m,2H) ,3.547 ~  368(M* +Na,100% )
3.750(m,2H) ,3.892(s,3H) ,4.393(t,J =6.9 Hz,2H) ,4.462(t,J =3.6 Hz,1H),7.268 ~
7.362(m,2H),7.652(d,J=7.9 Hz,1H) ,8.173(d,J =7.2 Hz,1H) ,8.487(s,1H)
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N-Alkylations of Two Indole Derivatives

MA Wenkang, LU Xingping, HUANG Yan" , LUO Jiandong "
( Department of Foundation , Guangzhou Medical College ,Guangzhou 510182)

Abstract The N-alkylations of methyl 3-indoleglyoxylate and indole-3-acetonitrile were carried out using
alkyl halides or sulfonates as electrophiles in the presence of bases and six new N-alkylation products of indole
derivatives were prepared. The influences of the structures of indole derivatives and electrophiles, the solvents
and bases on the alkylations have been studied. The N-alkylation of methyl 3-indoleglyoxylate with a strong
electron-withdrawing group could be conducted using weak base Cs,CO; in mild reaction condition and in 93%
yields while a strong base such as NaH must be used when indole-3-acetonitrile with a weak electron-
withdrawing group was used as reactant in the N-alkylation.

Keywords indole derivatives, N-alkylation , synthesis
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