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Scheme 1  Synthesis of dimethyl 2-[ (indol-3-yl) -methyl ] malomate derivatives
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1.2 FRagEwn
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2-[ (3-m|mest) 2- Y 3L HI ] 9 2 WK (4a) : (A& {A, IR(KBr) ,o/cm ™" :3401,3048,2950,
1725;'H NMR (400 MHz,CDCl,) ,5:0.88(d,J=6.8 Hz,3H),0.90(d,J=6.8 Hz,3H),2.08 (m,1H),
3.36(s,3H),3.72(s,3H),3.80(dd,J =11.0,4.8 Hz,1H),3.92(d,J=11.0 Hz,1H),7.03(d,1H),
7.12(m,2H),7.36 (d,J =7.4 Hz,1H),7.66 (d,J =7.6 Hz,1H),8.10 (brs, 1H, NH) ;" C NMR
(100 MHz, CDCl, ), 6:17.9,21.8,30.2,42.0,52.2,52.6,56.1,110.8,112.5,119.0,119.3,121.7,
122.5,128.3,135.5,168.4,169.2

2-[ (3-MIWERt) 2-Z P FH 3L ] 9 R W R (4b) : I [E f&, TR (KBr), o/em ™' :3412,3052,
1717;'H NMR (400 MHz, CDCL, ) ,8:0.76(t,J =7.0 Hz,3H),1.01(t,J =7.0 Hz,3H),1.07 (m,2H),
1.21 (m,2H),2.51(m,1H) ,3.35(s,3H) ,3.68(s,3H),3.80(dd,J=11.0,3.0 Hz,1H) ,4.02(d,J =
11.0 Hz,1H),7.01 ~7. 08(m,5H) ,8. 10(brs, 1 H,NH) ;°C NMR(100 MHz,CDCL, ) ,6:17.6,19.3,21.2,
21.8,30.4,42.1,52.4,52.8,56.3,110.9,111.7,119.1,119.6, 121.5, 122. 8, 128.4, 135.7, 169.0,
169. 8,

2-[ (3-WR| L) -FR O L H B | T e — F S (de) : I @[ A, TR (KBr) ,o/cm ™" ;3414 ,3048 1721 ;
'"H NMR (400 MHz,CDCl,),8:1. 10 ~1.42(m,5H) ,1. 61 ~2.03(m,5H),2.44(m,1H),3.36(s,3H),
3.72(s,3H),3.88(dd,J=11.2,3.6 Hz,1H) ,4.02(d,J =11.2 Hz,1H),7.08 ~7. 19(m,3H),7.32(d,
J=8.4 Hz,1H) ,7.72(d,J =8.4 Hz,1H) ,8. 15(brs,1H,NH) ;>C NMR(100 MHz,CDCI,) ,8:25.6,26.0,
27.2,27.6,31.7,36.8,43.1,52.1,52.6,57. 1,110.8,114.5,119. 1,119. 3,121.7,122.6,127.9,135. 3
168.6,169. 3,

2-[ (3-MIWEt) B H L ) T R W R (4d) 3R ¥ @ [E &, IR (KBr) , o/cm ™' ;3405 ,3056,
1712;'H NMR (400 MHz,CDCL, ) ,8:0. 86(t,J =7.7 Hz,3H) ,1. 11 ~ 1. 42(m,8H) ,3. 42(s,3H) ,3. 46 (s,
3H),3.88(dt,/=10.2 Hz,J =3.2 Hz,1H) ,4.94(d,J =10.2 Hz,1H) ,7.02 ~7.86(m,5H) ,8. 15 (brs,
1H,NH) ;" C NMR (100 MHz,CDCL,),8:14.3,22.5,33.0,33.6,35.6,38.9,52.2,57.8,110. 8, 111. 2,
118.7,119.5,121.7,124.2,129.1,137.2,169.2,170. 0,

2-[ (3-M| W3t ) -2 JE FF O ] I R — W i (de) : (A8 [ 44, IR (KBr) , o/em ™' :3412,3049,1717;
'"H NMR (400 MHz,CDCL, ) ,8.3. 64(s,3H) ,3.68(s,3H) ,4.32(d,J=11.6 Hz,1H) ,5. 14(d,J =11. 6 Hz
1H),6.96(t,] =8.2 Hz, 1H),7.12 (1, ] = 8.2Hz, 1H) ,7. 12 ~7.56 (m,8H) , 8. 17 (brs, IH, NH) ;
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"C NMR(100 MHz,CDCl,) ,5:41.2,51.8,52.4,57.6,110.2,111.4,118.7,119. 1,121.3,124.2,126. 3,
127.9,128.6,129.2,136.0,137.2,168. 8,169. 4,

2-[ (3-MIWERt ) A-SEAR I HI L T R R (4f) By [ &, IR(KBr) ,0/cm ™' :3404,3061,
1715,1556,1352;'"H NMR (400 MHz, CDCl,) ,8:3.66(s,3H) ,3.72(s,3H) ,4.30(d,J =12.0 Hz,1H) ,
5.16(d,J=12.0 Hz,1H) ,7.12 ~7.26(t,J =8.0 Hz,1H, indole-CH) ,7.76 ~8.21(m,8H),8.26 (brs,
1H,NH) ;" C NMR (100 MHz, CDCL,),8:38.6,52.3,57.5,110.2,111.6,119.6,120.1,120.6,121.7,
123.5,125.8,127.2,128.8,132.5,138. 4,144.7,150. 3,169. 0,169. 4,

2-[ (3-M|WRt ) 4- RSB HIIE | 9 R W R (4g) IR B A {4, TR (KBr) ,0/cm ™" ;3600 (br) ,
1711;'H NMR (400 MHz,CDCL,) ,8:3. 62(s,3H) ,3.65(s,3H) ,4.28(d,J = 11.6 Hz,1H),5.08(d,J =
11.6 Hz,1H) ,6.64 ~7.52(m,9H),7.94 (brs, IH, OH),8.17 (brs, IH, NH) ;" C NMR ( 100 MHz,
CDCL,),8:38.6,52.3,57.5,110.2,111.6,119.6,120. 1, 120.6, 121.7,123.5,125.8,127.2,128. 8,
132.5,138.4,144.7,150.3,169.0,169. 4,

2-[ (3-M|IIt ) 4-FUARSEF 3L | 79 2 — W g (4h) : IR ¥ (4 [ &, IR (KBr),0/cm ™' :3404,3052,
1711;'H NMR (400 MHz,CDCl,) ,5:3. 62(s,3H) ,3.66(s,3H) ,4.22(d,J=11.8 Hz,1H) ,5.12(d,J =
11.8 Hz),7.08 ~7.67 (m,9H) ,8.20 (brs, 1H,NH) ;” C NMR (100 MHz, CDCl,),5:38.3,52.3,57.9,
110.3,111.1,117.6,118.3,120.2, 121.5,125.5,128.6, 128.7,129.4, 138.2, 142.0, 142. 1, 155.5,
162.0,168.6,169. 5,

2-[ (3-MyIWid ) A4-G R I H 2L ] R —F R (4i) : A @ &, IR (KBr),o/cm™':3410,3 046,
1713 ;'H NMR (400 MHz,CDCl,;) ,5:3. 65(s,3H) ,3.68(s,3H),4.28(d,J= 11.7 Hz,1H) ,5.18(d,J =
11.7 Hz,1H) ,7.02 ~7.62(m,9H) ,8. 15 (brs, IH,NH) ;" C NMR (100 MHz, CDCI3),8:38.2,52. 1,
57.6,110.3,111.4,119.1,120.2,121.7,122.7,122.8,125.6,129.0,129. 6,130.2,130.3,137. 8,144.9,
168.9,169. 4,

2-[ (3-M| W3t ) -3- A FEORFE 3L | T R — W IR (4)) - IR (& {4, IR (KBr) ,o/cm ™" :3404,3056,
1715,1556,1361 ;'H NMR (400 MHz,CDCl,) ,5:3.66(s,3H),3.69(s,3H) ,4.27(d,J = 11.9 Hz,1H),
5.16(d,J =11.9 Hz,1H),7.16 ~8.20 (m,9H) ,8.29 (brs, IH,NH) ;" C NMR (100 MHz, CDCL, ), §:
38.5,52.6,57.5,110.3,111.8,119.9,120.4,120.9,121.3,123.6,125.8,127.2,128.8,132.8,138. 3,
144.9,150.4,169.0,169. 2,
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F1 2-[(3-BIWRE)-FEFE R (de) WA FHMRIL
Table 1 Optimization of reaction conditions for synthesizing dimethyl 2-[ (indol-3-yl) -phenylmethyl ] malonate (4e)

Entry Solvent Catalyst Molar fraction of catalyst/% Temperature/ °C Time/h Yield"/%
1 DMF D, L-Proline 10 100 6 63
2 DMF Cu(0AC),/KH, PO, 10 100 6 54
3 DMF Yb(OTf) 5 10 100 6 62
4 DMF SnO 10 100 6 68
5 DMSO SnO 10 100 8 65
6 DMAC SnO 10 100 8 60
7 CH;CN SnO 10 Reflux 8 51
8 THF Sn0O 10 Reflux 8 46
9 1,4-Dioxane SnO 10 Reflux 10 42
10 None SnO 10 100 6 71
11 None SnO 6 100 8 59
12 None SnO 8 80 8 64
13 None SnO 12 80 7 71
14 None SnO 10 80 6 74
15 None Sn0O 10 60 8 70
Reaction conditions : benzaldhyde (5 mmol) , indole (5 mmol), dimethyl malonate (5 mmol), solvent(15 mL) or solvent-free conditions;

a. isolated yield.

2.2 RERWHERE

FH AR A R JE S 25, XSS RE I T 1 40, G aed i A [m] 8 5 s 10 P — R — FP g A 7 =
AR OV, AT 10 Fifr 2-[ (3-M5[edt ) -FH 6L | 79 R — W BT A (da ~4j) (3R2) o R 2 Hidlanl
B USRS A AL TR, 76 T0 I R 25 1F T, JCe Je iR 05 T 3 i 57 A 18 e 1z 4% ] LU A 164, 9 LA
58% ~TA% WYL R SCRAFRIAR I Y 2-[ (3-5| Wtk ) - 5 | T e W AT AR o 57 8 I 1) S L 3 4 A
FONE3E R T AR IRNE o BN - 5 T RESONE 8 h oy 63% , AR FHRE SN 6 h RN T4% o I35 Y
B S B SR Bx b LT 2 B AT BR USRI AL A 5C, Y0530 A W BUER A AT
JOLARREAT 5 25 0 2 P O RBRE IS, AN T SR AR A T, a0 25 S LR 49 o ot PR AU R R i Y, V- R RO
e B Knoevenagel 4453 X o

F2 2-[(3-BIRE)-FE]R B _RBERITEWHEK
Table 2 Synthesis of dimethyl 2-[ (indol-3-yl) -methyl ] malonate derivatives

Product R Yield®/% Time/h mp’/C

4a (CH;),CH 63 8 127 ~128(128 ~12918))
4b (CH,CH, ),CH 59 8 141 ~143

4c Cyclohexyl 61 8 144 ~ 146

4d CH,; (CH,), 60 8 139 ~141(138 ~14012))
4e CgHs 74 6 152 ~154(150 ~15112))
af 4-NO,-C¢H, 71 5 146 ~ 148 (146 ~ 14821
4g 4-HO-C4H, 58 7 171 ~173(172 ~ 174121
4h 4-F-C4H, 62 4 158 ~160( 158 ~159[2))
4 4-Cl-C4H, 68 6 162 ~163(162 ~ 16481
4j 3-NO,-C4H, 66 7 148 ~ 151 (147 ~149[%))

Reaction conditions ; benzaldhyde (5 mmol) , indole (5 mmol), dimethyl malonate (5 mmol), SnO 10% ( molar fraction), solvent-free

conditions; a. isolated yield; b. melting points are uncorrected.

2.3 fEAFIBEKFA

TEBA I SN 2AE TR, LA R 15 R R — R A S AR R, 58 1 A3 i o 2 (P 1 i
[ A AL R o] ISR 6 Wk, HLHAB AL TG M I A 8 35 B AIK AKCh 74% \73% [ T1% [ 10% 66%
H163% .
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HA LA SGA U B AT, SnO 8 1Y) Pauling FE kD 1.7, X Fi ik vl 7 BAT B I 5 1 11
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Scheme 2 Possible mechanism for the synthesis of dimethyl 2-[ (indol-3-yl) -methyl ] malomate derivatives
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SnO Catalyzed Solvent-Free Synthesis of
Dimethyl 2-[( Indol-3-yl) -methyl | malonate Derivatives

XU Zhaohui
( Chemistry and Chemical Engineering Department , Jiangxi Normal University , Nanchang 330027 , China)

Abstract Ten dimethyl 2-[ (indol-3-yl)-methyl ] malomate derivatives were synthesized by three-component
one-pot reaction of indole with aldehydes and dimethyl malonate under solvent-free condition in the presence of
SnO as the catalyst. The yields ranged from 58% to 74% . The advantages of this method are no solvent
pollution and mild reaction conditions. Furthermore, a mechanism for this condensation reaction was proposed
and the relationship between reaction rate and substituent groups was also studied. All the compounds
synthesized were confirmed by '"H NMR, “C NMR and IR.
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