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Part 1. Characterization of ionic monomer
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Figure S1. '"H NMR spectra of ionic monomer
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Figure S2. 3C NMR spectra of ionic monomer
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Part 2. EDX analysis and elemental mapping images
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Figure S3. EDX analysis and elemental mapping images of Co;0,@crosslinked p[AVIM]Br
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Part 2. VSM analysis
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Figure S4. VSM curve of sonocatalyst
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Part 3. Characterization of spiro-4-thiazolidinones
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Figure S5. '"H NMR spectrum of 3'-Phenyl-spiro[3H-indole-3,2"-thiazolidine]-2,4' (1H)-dione (4a)
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Figure S6. 3C NMR spectrum of 3'-Phenyl-spiro[3H-indole-3,2"-thiazolidine]-2,4' (1H)-dione (4a)
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Figure S7. '"H NMR spectrum of 3’-(4-Chlorophenyl)-spiro[3H-indole-3,2’-thiazolidine]-2,4'(1H)-dione
(4b)
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Figure S8. 13C NMR spectrum of 3’-(4-Chlorophenyl)-spiro[3H-indole-3,2’-thiazolidine]-2,4'(1H)-dione
(4b)
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New compound, Figure S9: FT-IR (KBr) spectrum of 3’-(4-Methoxyphenyl)-spiro[3H-indole-3,2’-

thiazolidine]-2,4'(1H)-dione (4¢)
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New compound, Figure S10: 'H NMR spectrum of 3’-(4-Methoxyphenyl)-spiro[3H-indole-3,2’-

thiazolidine]-2,4'(1H)-dione (4¢)
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Figure S12: '"H NMR spectrum of 3’-Benzyl-spiro[indoline-3,2 -thiazolidine]-2,4-dione (4d)
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Figure S13: 3C NMR spectrum of 3'-Benzyl-spiro[indoline-3,2-thiazolidine]-2,4-dione (4d)
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Figure S16: 'H NMR spectrum of 3'-(5-Trifluoromethyl-2-chlorophenyl)-spiro-[3H-indole3,2"-
thiazolidine]-2,4"(1H)-dione (4f)
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Figure S17: 3C NMR spectrum of 3'-(5-Trifluoromethyl-2-chlorophenyl)-spiro-[3H-indole3,2"-
thiazolidine]-2,4"(1H)-dione (4f)
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Figure S23: 3C NMR spectrum of 3’-(4-Methyl)- 5-chlorospiro[3H-indole-3,2’-thiazolidine]-

2,4'(1H)-dione (4i)
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Figure S24: 'H NMR spectrum of 3'-Benzyl-5-chlorospiro[indoline-3,2'-thiazolidine]-2,4"-dione
(4j)
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Figure S25: 3C NMR spectrum of 3'-Benzyl-5-chlorospiro[indoline-3,2"-thiazolidine]-2,4"-dione
(4)
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New compound, Figure S26: FT-IR (KBr) spectrum of 3’-(4-Methoxyphenyl)- 5-Chloro-3"-
phenylspiro[3H-indole-3,2’-thiazolidine]-2,4'(1H)-dione (4k)
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New compound, Figure S27: '"H NMR spectrum of 3’-(4-Methoxyphenyl)- 5-Chloro-3-phenylspiro[3H-
indole-3,2’-thiazolidine]-2,4'(1H)-dione (4Kk)
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New compound, Figure S28: '"H NMR spectrum of 3’-(4-Methoxyphenyl)- 5-Chloro-3-phenylspiro[3H-

indole-3,2’-thiazolidine]-2,4'(1H)-dione (4Kk)
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New compound, Figure S29: 3C NMR spectrum of 3’-(4-Methoxyphenyl)-

phenylspiro[3H-indole-3,2’-thiazolidine]-2,4'(1H)-dione (4k)
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Figure S30: 'H NMR spectrum of 5-Bromo-3'-phenylspiro[indoline-3,2"-thiazolidine]-2,4'-dione
(41)
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Figure S31: '*C NMR spectrum of 5-Bromo-3'-phenylspiro[indoline-3,2"-thiazolidine]-2,4-dione
(41)
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Figure S32: 'H NMR spectrum of 3'-Benzyl-5-bromospiro[indoline-3,2'-thiazolidine]-2,4'-dione (4m)
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Figure S33: 3C NMR spectrum of 3’-Benzyl-5-bromospiro[indoline-3,2 -thiazolidine]-2,4'-dione (4m)
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Figure S34: 'H NMR spectrum of 5-Methyl-3"-phenylspiro[indoline-3,2-thiazolidine]-2,4-dione

(4n)
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Figure S35: 3C NMR spectrum of 5-Methyl-3"-phenylspiro[indoline-3,2"-thiazolidine]-2,4"-dione

(4n)
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Figure S36: '"H NMR spectrum of 3’-(4-Methyl)- 5-methylspiro[3H-indole-3,2’-thiazolidine]-2,4'(1H)-

dione (40)
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Figure S37: BC NMR spectrum of 3’-(4-Methyl)- 5-methylspiro[3H-indole-3,2’-thiazolidine]-

2,4'(1H)-dione (40)
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Figure S38: 'H NMR spectrum of 3’-(4-Fluorophenyl)-
thiazolidine]-2,4'(1H)-dione (4p)
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Figure S39: C NMR spectrum of 3’-(4-Fluorophenyl)-
thiazolidine]-2,4'(1H)-dione (4p)
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Figure S41: BC NMR spectrum of 3'-(2,3-dihydro-1,5-dimethyl-3-0x0-2-phenyl-1Hpyrazol-4-yl)-

spiro[3H-indole-3,2 -thiazolidine]-2,4*(1H) dione (4q)

S23



643
245
132
971
659
366
333
307
272
199
171
136
056

A

EXPNO
PROCNG

7

7

7

7
———— 4.343

\3.457
T—12.837
T~ 12.478
TN 2.149

y PROBHD
/ PULEROG

NUC1
Pl
PL1
SFO1

sI
SF
Wow

J ’ \ =

-

2x
S
-
w
£
Y
-
=
-
o
©
@
-
)
@
&~
w
[N}
-
)

¥
1.00
Ll o

4 \ Lo f | |
L |
-

-|e(o
=SS
Slv

Co<)
BRUKER
L)

Current Data Parameters
NAME

Ghem
200
1

F2 - Acquisition Parameters

20180708
12.43
spect

5 mm Multinucl

zd
156184

oMS0

20

0

6265.664
0.382426
1.3074932
32

79.800
6.00

300.0
2.00000000

CHANNEL f1 ====

250.1322512

F2 - Processing parameters

32768
250.1300000
EM

o
1.00
0
1.00

Hz
Hz
sec
usec
usec
K

sec

MHz

MHz

Hz

Figure S42: "H NMR spectrum of 5-Bromo-3"-(2,3-dihydro-1,5-dimethyl-3-oxo-2-phenyl-1Hpyrazol-4-
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Figure S43: 3C NMR spectrum of 5-Bromo-3"-(2,3-dihydro-1,5-dimethyl-3-0x0-2-phenyl-1Hpyrazol-4-

yl)-spiro[3H-indole-3,2"-thiazolidine]-2,4"(1H) dione (4r)
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Figure S44: 1H NMR spectrum of 5-Methyl-3"-(2,3-dihydro-1,5-dimethyl-3-oxo0-2-phenyl-1Hpyrazol-4-

yl)-spiro[3H-indole-3,2"-thiazolidine]-2,4" (1H) dione (4s)
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Figure S45: 3C NMR spectrum of 5-Methyl-3"-(2,3-dihydro-1,5-dimethyl-3-0x0-2-phenyl-1Hpyrazol-4-

yl)-spiro[3H-indole-3,2"-thiazolidine]-2,4"(1H) dione (4s)
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Figure S46:
2,4°(1H)-dione (4t)

Figure S47:
2,4°(1H)-dione (4t)
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BC NMR spectrum of 3'-(1H-benzimidazol-2-yl)-spiro-[3H-indole-3,2 thiazolidine]-
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Figure S48: '"H NMR spectrum of 5-Chloro-3"-(1H-benzimidazol-2-yl)-spiro-[3H-indole

3,2 thiazolidine]-2,4" (1H)-dione (4u)
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Figure S49: 3C NMR spectrum of 5-Chloro-3"-(1H-benzimidazol-2-yl)-spiro-[ 3H-indole

3,2 thiazolidine]-2,4" (1H)-dione (4u)
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Figure S50: '"H NMR spectrum of 5-Methyl-3"-(1H-benzimidazol-2-yl)-spiro-[3H-

indole3,2 thiazolidine]-2,4" (1H)-dione (4v)
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Figure S52: '"H NMR spectrum of 3'-(1,3-Benzothiazol-2-yl)-spiro-[3H-indole-3,2 thiazolidine]2,4' (1H)-

dione (4w)

177.40
172.46

.MMHMMMML& Lkl

114 .79
109.47

72.88

bbb bl i i

Mo HH®m o
HH oA o
cooaa® o
Mmoo m N

| Current Data Parameters

NAME Ghom

EXENO 35

BROCHO 1

F2 - Acquisition Parameters

Date 20151107
Time 11.08
INSTRUM spect
PROBHD 5 mm Multinuel
PULPROG zgpa
TD 65536
SOLVENT cpels
Hg 3373
D8 0
SWH 15060,241 Hz
FIDRES ©.229801 Hz
AQ 2.175B451 sec
RG 162365
DW 33.200 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec
d12 0.00002000 =sec
CEANNEL f1 =
10.00 usee
0.00 dB
£2.9015280 MEz

CERNNEL £2 =
waltzle
1E

80.00 usec
3.00 dB
21.50 4B
23.00 4B
250.1310005 MEz

parameters
32768

T T T T
200 180 160 140

T
120

T
100

80

60 40 20

ppm

Figure S53: 13C NMR spectrum of 3'-(1,3-Benzothiazol-2-yl)-spiro-[ 3H-indole-

3,2 thiazolidine]2,4’ (1H)-dione (4w)
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Figure S54: 'H NMR spectrum of 5-Chloro-3'-(1,3-benzothiazol-2-yl)-spiro-[3H-indole-
3,2 thiazolidine]-2,4"(1H)-dione (4x)
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Figure S55: 3C NMR spectrum of 5-Chloro-3"-(1,3-benzothiazol-2-yl)-spiro-[3H-indole-
3,2 thiazolidine]-2,4"(1H)-dione (4x)
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