10

11

12

13

14

15

SUPPORTING INFORMATION TO

Glutamic acid as a green and bio-based a-amino acid catalyst promoted one-pot access to polyfunctionalized

dihydro-2-oxypyrroles via imin-based four condensation domino

acetylenedicarboxylaes and formaldehyde at room temperature

FARZANEH MOHAMADPOUR &*
2Young Researchers and Elite Club, Shiraz Branch, Islamic Azad University, Shiraz, Iran

* Corresponding author. mohamadpour.f.7@gmail.com

reaction of amines,

dialkyl



16

17

18

19

20

21

22

23

Methyl4-(4-ethylphenylamino)-1-(4-ethylphenyl)-2,5-dihydro-5-oxo-1H-pyrrole-3-carboxylate (5f) (Table Il, entry 6)

Et

O
-N
H
ToOre
H H
5f

Yield: 86%; M.p. 125-127 °C; 'H NMR (400 MHz, CDCls): 1.26 (6H, t, J=2.4 Hz, 2CH.CHs), 2.67 (4H, g, J=7.2 Hz, 2CH2CHj),
3.76 (3H, s, 20CHs), 4.53 (2H, s, CH-N),7.09 (2H, d, J=8.4 Hz, ArH), 7.17 (2H, d, J=8.4 Hz, ArH), 7.24 (2H, d, J=8.8 Hz,

ArH),7.70 (2H, d, J=8.8 Hz, ArH), 8.05( 1H, s, NH) ppm.

Ethyl4-(4-ethylphenylamino)-1-(4-ethylphenyl)-2,5-dihydro-5-oxo-1H-pyrrole-3-carboxylate (5g) (Table I, entry 7)
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Et

0
-N
H
EtO,C~ =
H H

59

Yield: 87%; M.p. 102-104 °C; *H NMR (400 MHz, CDCls): 1.24 (9H, m, 3 CH2CHs), 2.67 (4H, g, J=7.2 Hz, 2CH,CHs), 4.22 (2H, g,
J=7.2 Hz, CH,CHs), 4.54 (2H, s, CH2-N), 7.09 (2H, d, J=8.4 Hz, ArH), 7.16 (2H, d, J=8.4 Hz, ArH), 7.24 (2H, d, J=8.4 Hz, ArH),

7.71 (2H, d, J=8.8 Hz, ArH), 8.01 (1H, s, NH) ppm.

Ethyl 1-(4-bromophenyl)-3-(butylamino)-2,5-dihydro-2-oxo-1H-pyrrole-4-carboxylate (5k) (Table Il, entry 11)

Et0,C~ -

Ho o
I
—_~N
O
H‘ H

5k
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Yield: 85%; M.p. 96-98 °C; *H NMR (400 MHz, CDCls): 0.97 (3H, t, J = 7.2 Hz, CHs), 1.35 (3H, t, J = 7.2 Hz, OCH»CHs3), 1.43 (2H,
sextet, J = 7.6 Hz, CHy), 1.61 (2H, quintet, J = 7.6 Hz, CH>), 3.87 (2H, t, J = 7.2 Hz, CH,-NH), 4.28 (2H, q, J = 7.2 Hz, OCH>CH?3),

4.40 (2H, s, CH2-N), 6.72 (1H, br s, NH), 7.52 (2H, d, J = 8.8 Hz, ArH), 7.70 (2H, d, J = 8.8 Hz, ArH).

Methyl4-(4-fluoroyphenylamino)-1-(4-fluorophenyl)-2,5-dihydro-5-oxo-1H-pyrrole-3-carboxylate (51) (Table I, entry 12)

F

(@]
.N
H
ﬁN@F

MeO,C~ =
H H

5l

Yield: 94%; M.p. 161-163 °C; *H NMR (400 MHz, CDCls): 3.79 (3H, s, OCHs), 4.52 (2H, s, CH2-N), 7.04 (2H, t, J=8.4 Hz, ArH),

7.08-7.16 (4H, m, ArH), 7.73-7.76 (2H, m, ArH), 8.05 (1H, s, NH).

Methyl4-(4-methoxyphenylamino)-1-(4-methoxyphenyl)-2,5-dihydro-5-oxo-1H-pyrrole-3-carboxylate (50) (Table I, entry 15)
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OMe

Yield: 87%; M.p. 171-173 °C; *H NMR (400 MHz, CDCls): 3.77 (3H, s, CHs), 3.83 (6H, s, 20CHs3), 4.50 (2H, s, CH2-N), 6.89 (4H,

<

)
.N
H
H H

MeO,C

50

d, J=17.6 Hz, ArH), 7.13 (1H, s, ArH) ,7.68 (1H, s, ArH), 8.03 (1H, s, NH).

Ethyl4-(4-methoxyphenylamino)-1-(4-methoxyphenyl)-2,5-dihydro-5-oxo-1H-pyrrole-3-carboxylate (5p) (Table II, entry 16)

0]

-N
H

Et0,C

Me

0

oo
H H

5p
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Yield: 86%; M.p. 153-155 °C; *H NMR (400 MHz, CDCls): 1.26 (3H, t, J=7.2Hz, CH2CHs), 3.83 (6H, s, 20CHs3), 4.23 (2H, g, J=7.2
Hz, CHoCHs3), 4.50 (2H, s, CHo-N), 6.87 (2H, d, J=8.8 Hz, ArH), 6.93 (2H, d, J=8.8 Hz, ArH), 7.12 (2H, d, J=8.8 Hz, ArH), 7.69 (2H,

d, J=8.8 Hz, ArH), 8.02 (1H, s, NH).

Methyl4-(4-methylphenylamino)-1-(4-methylphenyl)-2,5-dihydro-5-oxo-1H-pyrrole-3-carboxylate (5r) (Table |1, entry 18)

Me

0
_N
H
Lo
M902C S
H H
5r
Yield: 90%; M.p. 175-176 °C; *H NMR (400 MHz, CDCls): 2.36 (6H, s, 2CH3), 3.77 (3H, s, OCH3), 4.52( 2H, s, CH2-N), 7.06 (2H,

d, J=8.4 Hz, ArH), 7.14 (2H, d, J=8.4 Hz, ArH), 7.21(2H, d, J=8.4 Hz, ArH), 7.68 (2H, d, J=8.8 Hz, ArH), 8.03 (1H, s, NH).

Ethyl4-(4-methylphenylamino)-1-(4-methylphenyl)-2,5-dihydro-5-oxo-1H-pyrrole-3-carboxylate (5s) (Table 11, entry 19)
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Me

O
N

»
o
H H

EtO,C
5s
Yield: 88%; M.p. 131-133 °C; *H NMR (400 MHz, CDCls): 1.25 (3H, t, J=7.2 Hz, CH2CHj3), 2.37 (6H, s, 2CH3), 4.23 (2H, q, J=7.2

Hz, 2CH2CH3), 4.53 (2H, s, CH2-N),7.06 (2H, d, J=8.4 Hz, ArH), 7.14 (2H, d, J=8.4 Hz, ArH), 7.21 (2H, d, J=8.4 Hz, ArH), 7.68

(2H, d, J=8.4 Hz, ArH), 8.01 (1H, s, NH).
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80



8.054
7.767
7.755
1.150
7.744
7,138
7,132
7.294
1.167
7.155
7.145
7.133
7,111
7.089
7.062
7.041
7.019
—~—4.526
3,953
=3.797

anser Sistan ow
e et ol A
FROCNO 1
Date_ 20150€12
Time 8.56
INSTRUM spact
ROBHD 5 == PARBO BB-
PULPROG zg30
€5536
sSoLvENT cocis
ns 16
os [
=en 2012.820 u=
FIDRES 0.122266 ==z
a0 4.0838966 =ac
RG 25
T 62.200 usec
DE 6. sec
= 296.5
D1 £.00000000 zac
00 1
==——=== CHANNEL f1 ==—=—
nuc1 18
F1 14.00 usec
PL1 -2.00 dn
PLIW 11.86359406 w
sroi €00.2236020 =z
f s1 32768
S =7 £00.2200000 iz
wow =
BSB o
s 0.30 uzx
0
PC 1.00

T T
12 1 10 9 8 7 3 2 1 ppm

s &) ® @

Fig. S-4.*"H NMR Spectrum of compound (400 MHz, CDCls) of 5I



85

86

87

88

—4.501
_~3.839

3,773

14

13

12

1

10

R Sistan UN
EXFNO 3
PROCNO
Data_ 20150¢12
Tima 8.43
INSTRUM spect
5 mm PABBO BB-

PULPROG zg30
™ €5536
SOLVENT cocl3
®: 16
ns 3
=0 8012.820 u=x
FIDRES 0.122266 ux
AQ 4.0894966 sac
RG 142
oW 62.400 usec
DE €.50 usec
T= 296.6 x
D1 €.00000000 sac
00 1
===——=== CHANNEL fl =——==—=

1 18
Pl 14.00 usec
PLL -2.00 dn
PLIW 11.86359406 w
sro1l 400.2236020 iz
51 32768
BT £€00.2200000 iz
e =
ssB [
L8 0.30 =z
GB o
PC 1.00

Fig. S-5."H NMR Spectrum of compound (400 MHz, CDCls) of 50



89

90

91

92

93

AN TN DVOTCNTE CTAAMDAOO D O o B R
NODOIMHINTNDOE WarmMml oMo~ © W
SrRPN AN DON NNNNDORD® NN
ml‘"ﬁl‘l‘w@‘o\owﬂ' v"v-mﬂﬂﬂl"\ i ndband s <2
iszan
e\ W AT (T me
3 PROCNO 1
Data_ 20150¢12
Time 8.49
INSTRUM spact
PROBHD 5 mm PABBO BEE-
PULPROG zq
Y €5536
SOLVENT cocl3
ns 16
s
=.n 8012.820 u=
FIDRES 0.122266 ux
aQ 4.039¢966 sac
RG 1484
ow €2.400 usec
DE 6. usac
= 296.5 x
D1 €.00000000 sac
00 1
===——=== CHANNEL fl =———==—
. 4. 00
el 14. usec
o I .{J{ ; PLY -2.00 dn
PLIW 11.86359406 w
sroi 400.2236020 »mz
51 32768
57 400.2200000 seiz
wOw e
SsSB o
s 0.30 muz
cBa 0
PC 1.00
I ]

14

13

12 11 10 9

R )

Fig. S-6."H NMR Spectrum of compound (400 MHz, CDCls) of 5p



94

95

96

Oy 60 O = U = O O O G (T uy o
D IR - T - Sl " o [ Lr=
WO NN N SO O ur - o)
B e e N el - - o
1M ]
J
T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 1 ppm
L \
e -
S| — - L]

an
(<

HAME

Sistan UN
418
1
20150304
10,28
spect
5 m= PAHRO BE-
z2g30
5536
CDCL3
16
[
BC12. 820 Hz

0.12226E6 H=z
4.0894966 =ec

1El
E2.400 usmec

Fig. S-7.'H NMR Spectrum of compound (400 MHz, CDCls) of 5r

—-2.00 4B
11.BE350406 W
400.223E6020 M

32768
400 . 2200000 MMz

EM

o
0.30 Hz

o
1.00D



ooy 0 et e R B T - I Rl L =t - —
o oo e = e Ty G [ e o Lo — o
S - NN A0 0 oW N ™ 0 =
P B S e o = oo oy o 09 —

e T W 2 e

15 14 13 12 11 10 © 8 7 [ 5 a 3 2 1 ppm

foede a8

97

98 Fig. S-8.'"H NMR Spectrum of compound (400 MHz, CDCls) of 5s

99

1.269
w

m%g
A

CHANNEL £l

imtan UM
420

1
20150304
10.459

sp=ct

ED12.820 H=z
0.12226E Hx
4.0894966 sec

1Bl
E2. 400 usec
E.50 usec
204.4 K
4.00000000 sec
1

14.00 usec
—2.00 48
11.B6359406 W
4002236020 MHz
32768
4002200000 MH=x
EM

[
O.30 H=z

[+
1.00



