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Spectral data 

1-(4-methoxyphenyl)-2-oxopyrrolidine-3-carboxylic acid (3a). 

 

 

Figure S1 
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2-oxo-1-(p-tolyl)pyrrolidine-3-carboxylic acid (3b) 

 

 

Figure S3 
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Figure S4 
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2-oxo-1-(m-tolyl)pyrrolidine-3-carboxylic acid (3c) 

 

 

Figure S5 
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Figure S6 

 

  



 

 

S8

1-(4-chlorophenyl)-2-oxopyrrolidine-3-carboxylic acid (3d) 
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Figure S8 
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1-(3-chloro-4-fluorophenyl)-2-oxopyrrolidine-3-carboxylic acid (3e) 

 

 

Figure S9 
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Figure S10 
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(3S*,3'S*)-1',1''-bis(4-methoxyphenyl)dispiro[indoline-3,2'-azetidine-3',3''-pyrrolidine]-2,2'',4'-trione 

(5a) 

 

 

Figure S11 
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Figure S13: (a) gCOSY; (b)ROESYAD) 
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Figure S14: (a) gHSQCAD; (b)gHMBCAD 
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Figure S16 
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(3S,3'S)-1',1''-bis(4-methoxyphenyl)-1-tosyldispiro[indoline-3,2'-azetidine-3',3''-pyrrolidine]-2,2'',4'-

trione (6) 
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Figure S18: (a) gCOSY; (b)ROESYAD) 
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Figure S19: (a) gHSQCAD; (b)gHMBCAD 
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Figure S20 
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N,1-bis(4-methoxyphenyl)-2-oxopyrrolidine-3-carboxamide (7) 
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Figure S21 
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(3S,3'S)-1'-(4-methoxyphenyl)-1''-(p-tolyl)dispiro[indoline-3,2'-azetidine-3',3''-pyrrolidine]-2,2'',4'-

trione (5b) 
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Figure S24 
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(3S,3'S)-1''-(4-chlorophenyl)-1'-(4-methoxyphenyl)dispiro[indoline-3,2'-azetidine-3',3''-pyrrolidine]-

2,2'',4'-trione (5c) 

 

 

Figure S25 

N
H

O

N

N
O

O

Cl

OMe



 

 

S27

 

 

Figure S26 
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Figure S27 
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(3S,3'S)-1',1''-di-m-tolyldispiro[indoline-3,2'-azetidine-3',3''-pyrrolidine]-2,2'',4'-trione (5d) 

 

 

Figure S28 

  



 

 

S30

 

 
Figure S29 

 



 

 

S31

5d IR.esp

3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600
Wavenumber (cm-1)

0.05

0.10

0.15

0.20

0.25

0.30

0.35

A
b
so

rb
a
n
ce

6
8
4
.1

2

7
5
8
.8

5

1
2
0
8
.6

7
1
2
3
7
.1

1

1
3
5
7
.1

6

1
6
8
3
.5

5
1
7
1
6
.3

4
1
7
6
6
.9

6

3
2
0
6
.0

8

 

Figure S30 
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(3S,3'S)-1''-(4-chlorophenyl)-1'-(m-tolyl)dispiro[indoline-3,2'-azetidine-3',3''-pyrrolidine]-2,2'',4'-

trione (5e) 

 

 

Figure S31 
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Figure S32 
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Figure S33 
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(3S,3'S)-1''-(3-chloro-4-fluorophenyl)-1'-(m-tolyl)dispiro[indoline-3,2'-azetidine-3',3''-pyrrolidine]-

2,2'',4'-trione (5f) 

 

 

Figure S34 
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Figure S36 
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X-Ray 

5a (CCDC-2171648) 

 

6 (CCDC-2172682) 

 

 

Figure S37 
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Table S1.  Crystal data and structure refinement for compound 5a. 

Identification code  fve 4985 

Empirical formula  C27 H23 N3 O5 

Formula weight  469.48 

Temperature  295(2) K 

Wavelength  1.54186 Å 

Crystal system  Monoclinic 

Space group  P 21/n 

Unit cell dimensions a = 10.2318(2) Å = 90°. 

 b = 14.1437(3) Å = 102.589(3)°. 

 c = 16.3407(4) Å  = 90°. 

Volume 2307.90(9) Å 3 

Z 4 

Density (calculated) 1.351 Mg/m3 

Absorption coefficient 0.777 mm-1 

F(000) 984 

Theta range for data collection 4.178 to 68.269°. 

Index ranges -12<=h<=8, -13<=k<=17, -16<=l<=19 

Reflections collected 17339 

Independent reflections 4170 [R(int) = 0.1830] 

Completeness to theta = 67.686° 99.4 %  

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4170 / 0 / 322 

Goodness-of-fit on F2 0.893 

Final R indices [I>2sigma(I)] R1 = 0.0632, wR2 = 0.1619 

R indices (all data) R1 = 0.0925, wR2 = 0.1766 

Largest diff. peak and hole 0.308 and -0.311 e. Å -3 
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Table S2.  Crystal data and structure refinement for compound 6. 

Identification code  fve498_3 

Empirical formula  C34 H29 N3 O7 S 

Formula weight  623.66 

Temperature  295(2) K 

Wavelength  1.54186 Å 

Crystal system  Monoclinic 

Space group  P 21/c 

Unit cell dimensions a = 17.7403(4) Å = 90°. 

 b = 9.93690(10) Å = 116.337(2)°. 

 c = 18.9331(5) Å  = 90°. 

Volume 2991.15(12) Å 3 

Z 4 

Density (calculated) 1.385 Mg/m3 

Absorption coefficient 1.430 mm-1 

F(000) 1304 

Theta range for data collection 4.695 to 68.608°. 

Index ranges -18<=h<=21, -11<=k<=6, -22<=l<=21 

Reflections collected 22548 

Independent reflections 5436 [R(int) = 0.0676] 

Completeness to theta = 67.686° 99.1 %  

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 5436 / 0 / 410 

Goodness-of-fit on F2 0.914 

Final R indices [I>2sigma(I)] R1 = 0.0501, wR2 = 0.1264 

R indices (all data) R1 = 0.0818, wR2 = 0.1376 

Extinction coefficient 0.0017(2) 

Largest diff. peak and hole 0.902 and -0.287 e. Å -3 

  

 


