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Table 1. Reaction of pyrrole derivatives with dimethyl
acethylenedicaroxylate(DMAD) under ultrasonic irra-
diation (AY in comparison with stirring (B)

Pyrrole  Condition® Products
derivatives (reaction ¥ qoocnj ¥ coocH,
time, hr) C‘}’&c‘ﬂooaq, (ﬁ’ H
run E z
1 H A@® 20 5
B(10¥ 8 6
2 CH. A® 11 40
B@©Y 17 13
3 CHCHCN A(3) 21 38
B(10) 3 2
4 Ph A(4) 41 53
B(24) 36 37

9110 volt and 1 ampere on the ultrasonic generator were
used during sonication. *Reaction condition: A; 0.01 mole
of pyrrole derivatives, (.01 mole of DMAD, 0.001 mole
of AICk were added in 10 m/ of dry benzene and the
mixture was irtadiated by Han's cup® under nitrogen,
B: Same reaction mixture was stirred under nitrogen.
‘Dimethyl 2.3-bis(pyrrol-2-yl)butanedioate was also for-
med in 6% yield. “Dimethyl {2,3-bis(1-methylypyrrol-2-
yllbutanedioate was also formed in 18% yield.
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cm) 22 10% Carbowax 20M{Chromosorb W-HP,
80/100, 2 mX1/8inchy& AH-&-sledchk Column ch-
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TH-NMR(CDCl,): & 6.8(m, 2H), 6.3(m, 2H), 4.3(t,
2H), 2.7(t, 2H).
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Dimethyl (E)-pyrrol-2-yl-2-butenediote. IR
(KBr) cm™': 3260(N-H), 2890(C-H), 1730 and 1695
(C=0), 1600(C=C), 1106(C-0); 'H-NMR(CDCly):
3 3.7(s, 3H), 3.9, 3H), 5.9, 1H), 6.3(m, 1H), 6.7
(m, 1H), 7.0(m, 1H), 12.7(broad s, 1H); GC-MS
m/z(relative intensity) 209(M*, 100), 177(47), 150
(13), 118(36), 91(66), 77(8), 63(13), 44(8).

Dimethyl (Z)-pyrrol-2-yl-2-buatenediote. IR
{KBr) cm™*: 3300(N-H), 2985(C-H), 1735 and 1695
(€C=0), 1600(C=0), 117(C-0); 'H-NMR(CDCly):
8 3.8(s. 3H), 4.0(s, 3H), 6.0(s, 1H), 6.2(m, 1H), 64
(m, 1H), 6.9(m, 1H), 10.0(broad s, 1H); GC-MS
m/z 209M™, 100), 177(47), 150(47), 118(38), 91(77),
77(11), 64(13), 44(23).

Dimethyl-2,3-bis(pyrrole-2-yDbutanedioate. IR
(KBr) cm"': 3260(N-H). 2975(C-H), 1750(C=0),
115K(C-0). 1130(C-N); 'H-NMR(CDCls): & 8.8(s,
2H), 6.8(m, 2H), 6.3~6.0{m, 4H), 3.8(s, 3H), 3.7(s,
3H), 3.4(s, 2H); MS m/z 276(M*, 26), 217(100),
185(38), 157(9), 143(20), 94(28), 65(6), 44(33).

Dimethyl (E)-[ 1-(methyl)pyrolle-2-yi]-2-bute-
nedioate, [R(KBr) cm™!: 2950(C-H), 1720 and
1690(C="0), 15%XC=C), 130(C-N), 115XC-0); H-
NMR(CDCly): § 7s, 1H), 6.7(m, 1H), 6.2(m, 2H),
3.8(s, 3H), 3.7(s, 3H), 3.5(s, 3H); MS m/z 223(M*,
100), 192(12), 164(87), 134(14), 108(29), 105(53), 75
(26), 59(13), 42(15)

Dimethyl (Z)-[ 1-(methyl)pyrolle-2-yl]-2-bute-
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nedicate, IR(KBr) cm "': 2950(C-H), 1720 and
1685(C=0), 1600(C=C), 1300(C-N), 1150(C-0}; 'H-
NMR(CDCl): 3 6.8(m, 1H), 6.4(m, 1H), 6.2(m, 1H),
6.0(s, 1H), 3.9(s, 3H), 3.8(s, 3H); MS m/z 223(M",
100}, 192(12), 164(46), 134(6), 108(13), 105(26), 75
(13), 59(13), 42(32)

Dimethyl- [ 2,3-bis(1-methylpyrrol-2-yl) Jbutane-
dioate. IR(KBr) cm™!: 2985(C-H), 1725(C=0),
1550(C=C), 1300(C-N), 115¢(C-0); 'H-NMR
{CDCly): & 6.5(m, 2H), 6.2~6.0(m, 4H}, 3.5(s, 3H),
3.7(s, 3H), 3.5(s, 2H), 3.0(s, 6H); MS m/z 304(M",
100), 273(15), 245(45), 213(15), 185(25), 171(14), 144
(13), 108:13), 77(13), 42(38).

Dimethy! (E)-[1-(B-cyanoethyDpyrrol-2-yl1]-2-
butenedioate. IR(KBr) em™': 2000(C-H), 2300(C
=N), 1720 and 1700(C=0), 1550(C=C), 1300(C-
N), 115(C-0); 'H-NMR(CDCY3): & 7.2(s, 1H), 6.8
(m, 1H), 6.3~6.1(m, 2H), 4.1(t, 2H), 3.8(s, 3H), 3.6
(s, 3H), 2.7(t, 2H); MS m/z 262(M ", 100), 203(74),
171(47), 151(22), 143(44), 119(24), 104(89), 78(28},
42(66)

Dimethyl (Z)-[ 1-(B-cyanoethy)pyrrol-2-yl}-2-
butenedicate, IR(KBr) em™': 2950(C-H), 2250(C
=N), 1715 and 1685(C=0), 1550C=C), 130(C-
N), 1150(C-0); 'H-NMR(CDCl;): & 6.9(m, 1H), 65
(m, 1H), 6.3(m, 1H), 6.0(s, 1H), 4.3(t. 2H), 3.8(s,
3H), 3.7(s, 3H), 2.7(¢t, 2H); MS m/z 262(M*, 100),
203(69), 171(48), 151(22), 143(45), 119(24), 104(52),
78(28), 42(66).

Dimethyl (E)-[1-(phenyl)pyrrol-2-yl]-2-butene-
dioate. IR(KBr) cm™': 2950(C-H), 1715 and 1690
({C=0), 1625, 1585(C=C), 130(C-N), 110KC-0O);
'H-NMR(CDCly): & 7.4(m, 5H), 7.1(m, 1H), 6.9(s,
1H), 6.4~65(m, 2H), 3.7(s, 3H), 3.5(s, 3H); MS
m/z 285(M", 25}, 254(6), 225(100), 194(51), 167(74),
13%(14), 115(8), 77(17), 51(13).

Dimethyl (Z)-[ 1-(phenyl)pyrrol-2-yi]-2-butene-
dioate. IR(KBr) cm™': 205((C-H), 1715 and 1695
(C=0), 1625, 1585(C=C), 130(C-N), 1100C-0O};
TH-NMR(CDCls): & 7.4~7.5(m, 5H), 7.0{m, 1H), 6.6
{m, 1H), 6.4(m, 1H), 5.3(s, 1H), 3.8(s, 3H), 3.6(s,
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3H); MS m/z 285(M*, 21), 254(8), 225(100), 194
(53). 194(53), 167(68), 139(13), 115(6), 77(14), 51
au.
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