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catalyst for one-pot three-component synthesis of multisubstituted
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Supporting Information

General Information. All solvents and chemicals were obtained commercially and were used as
received. X-ray diffraction analysis was carried out using a PANalytical X’Pert Pro X-ray
diffractometer. Surface morphology and particle size were studied using a Hitachi S-4800 SEM
instrument. Transmission electron microscope (TEM) observation was performed using Hitachi H-
7650 microscope at 80 KV. Elemental compositions were determined with a Hitachi S-4800
scanning electron microscope equipped with an INCA 350 energy dispersive spectrometer (SEM-
EDS) presenting a 133 eV resolution at 5.9 keV. The ICP-MS analyses were carried out with an X
Series 2 spectometer. Melting points were measured on an X-4 digital melting point apparatus are
uncorrected. IR spectra were obtained as KBr pellets or as liquid films on KBr pellets with a
Bruker-TENSOR 27 spectrometer. 'H NMR (500 MHz) and '*C NMR (125 MHz) spectra were
recorded on Bruker DRX-500 spectrometer using CDCl; as the solvent and TMS as an internal

standard. Elemental analyses were determined on a Vario EL III CHNOS elemental analyzer.
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'H NMR and *C NMR of compound 4a
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'H NMR and 3C NMR of compound 4b
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'H NMR and 3C NMR of compound 4¢
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'"H NMR and 3C NMR of compound 4d
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'H NMR and 3C NMR of compound 4e
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'H NMR and *C NMR of compound 4g
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'"H NMR and 3C NMR of compound 4h
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'"H NMR and *C NMR of compound 4j
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'"H NMR and *C NMR of compound 41
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'H NMR and 3C NMR of compound 4m
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'"H NMR and 3C NMR of compound 4n
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'"H NMR and 3C NMR of compound 40
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'H NMR and 3C NMR of compound 4p
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'"H NMR and 3C NMR of compound 4q
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'H NMR and 3C NMR of compound 4s
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'"H NMR and 3C NMR of compound 4t
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'H NMR and 3C NMR of compound 4u
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'H NMR and *C NMR of compound 4v
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'H NMR and *C NMR of compound 4w

N

5000¢

S64°1
6L

6€CC

09Z'L
862'L
SLeL
0eg'L
eres
S9¢8°L
28e°L
16€°L
4343
09¥'L
SLY'L
06¥'L
0§.°L
99/ /

20

3.0

4.0

5.0

6.0

7.0

8.0
ppm (t1)

7000¢
6000¢
5000¢
4000¢
3000¢
2000¢
1000(¢
-1000

50

— o
8600 ——~
0c9gL —— =
601 —— - B
nm —
—
- L
-
il L

0LL'L2L
gLeeet

ore'ezl

0§¢°921 -
679921

161°821 L
€45°82C1 H/ i

\
100

€eeoel
rL5°0€1
6L9°0€L

89°¢Cl
8e8 el

g 9cl
FAYAVRA

\
150

8¢e' 26l ——— -

ppm (t1)

24



'H NMR and *C NMR of compound 4x
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'H NMR and *C NMR of compound 4y
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'H NMR and 3C NMR of compound 4z

— 1000¢

5000¢

—0

2081 ———_
ze6'L

¥62'C

092 L
S6¢'L
608

9z7¢'L
£peL uf
¥eeCs —— 7
0L L k
9zZ¥ 1

8611 ——
Gle'/ K

N
CF3

T

J T 2.99

W

Rl
o=
e

> 2.02

8.0 5.0 40 3.0 20

et

7.0

5000¢

4000¢
3000(¢
2000¢
1000¢

ppm (t1)

0L
S¢o'el

L66'0E

6¥P'0Z1

Leveet
§SL9'¢Z1L
S¥LECL
8L ¥e)
28e'9z!L
9,992l
€0L'921
leL9gl
[A:R:T4]
9¥6'9Z1
22¢€8Z1
811°8¢C1

revoel
el ogl
986°0¢)
Lreel

0es'¥el

0.¥'9¢1
€e8'0vl

28¢'/61

/

\
100

\
150

ppm (t1)

27



4000¢
3000¢
2000¢
1000¢

5000¢

"H NMR and '3C NMR of compound 4aa

4

682C

092’
C6T'L
S08°L
0ze'L

Se8L
—

Fog'L
28e’L
1821
cov'L
LIVL

OCF,

2

3 3.01

20

30

4.0

62e 111
<8e'6LL
Le¥'LEL
ovg’Lel
§21°2C)
15¥'221
68¥'€Z1
S459¢C1
€91°9¢21
682'821

917621
6t 0¢cl
6G.°¥El
090°9¢1
029'9¢1
6G0°6v1

5.0

8.0

et

7.0

ppm (t1)

VUL

SL6'CL

+S6°0¢€

7y
N
OCF,

50

28

100

L1€261

150

200

ppm (t1)



'H NMR and *C NMR of compound 4ab
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'H NMR and 3C NMR of compound 4ac
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'H NMR and 3C NMR of compound 4ae
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"H NMR and '3C NMR of compound 4af
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'"H NMR and '3C NMR of compound 4ag
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'"H NMR and '3C NMR of compound 4ah
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"H NMR and 3C NMR of compound 4aj
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"H NMR and '3C NMR of compound 4ak
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'"H NMR and '3C NMR of compound 4am
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'"H NMR and '3C NMR of compound 4an
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'"H NMR and *C NMR of compound 4a0
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"H NMR and '3C NMR of compound 4ap
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'H NMR and *C NMR of compound 4as

5000C

820's

960'9
LoL'9
11€9
12e9
¥Zeo
1229

VT L
092
1622
902

0zE L o
e
89¢'s
recs

N

|

3204

> 097

T+ 1.04

1.0

2.0

222

6.0

7.0

8000C
7000C
6000C
5000C
4000C
3000C
2000¢

1000C

ppm (t1)

oL ——

06€°GL ———— —
609°L) ——— -

oL —— -

289°0F —— -

oLL'20L
26¥'0L1L
628'LL
190221
F0L'9Z1
91’821
6.5°0€1

268'LEL

LLE¥FEL
S8l'igl
98¥'Trl
Sel'ost

8Lz 61

|
100

|
150

ppm (t1)

46



"H NMR and '3C NMR of compound 4at
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'H NMR and *C NMR of compound 4av
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