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Figure 1: SEM image of Fe;0.@SiO,@ECH@Thiocarbazide@Au(ll)@Chitosan
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Figure 2: SEM image of Fes0,@SiO.@ECH@Thiocarbazide@Au(ll1)@Chitosan
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Figure 3: FT-IR spectrum of 2-amino-7,7-dimethyl-5-0xo0-4-phenyl-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile
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Figure 4:'THNMR (CDCI3, 400 MHz) spectrum of 2-amino-7,7-dimethyl-5-oxo-4-phenyl-5,6,7,8-
tetrahydro-4H-chromene-3-carbonitrile
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Figure 5: FT-IR spectrum of 2-amino-7,7-dimethyl-4-(3-nitrophenyl)-5-o0x0-5,6,7,8-tetrahydro-
4Hchromene-3-carbonitrile
FoSIaREES g B S s
B = - = e - R R R b il an BT B - R I — R B = = ]

T .

s T s
SR B EEEEs

Figure 6: 'THNMR (CDCI3, 400 MHz) spectrum of 2-amino-7,7-dimethyl-4-(3-nitrophenyl)-5-0x05,6,7,8-
tetrahydro-4H-chromene-3-carbonitrile
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Figure 7: FT-IR spectrum of 2-amino-7,7-dimethyl-4-(4-nitrophenyl)-5-o0x0-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile
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Figure 8: IHNMR (CDCI3, 400 MHz) spectrum of 2-amino-7,7-dimethyl-4-(4-nitrophenyl)-5-oxo-

5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile

S6



100 |‘ |
. | \\ | n f
: ‘I II I_-Jrl'll' | l|1||f"| I|II
6 |'-| A i
: i \ ( |1 f JIJI | | I(
o ( N i b
‘ A {K RV
o | |i| i \ ® ‘s
. ( } |II ‘ | 2
- =
: '\n I
: S [JE 3 VR s
. 3l =z B
. =

Figure 9: FT-IR spectrum of 2-amino-4-(3-methoxyphenyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile
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Figure 10: 'tHNMR (CDCI3, 400 MHz) spectrum of 2-amino-4-(3-methoxyphenyl)-7,7-dimethyl-5-oxo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
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Figure 11: FTIR spectrum of 2-amino-4-(2-methoxyphenyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile

u-d'u'lu'lr—uﬂr‘-um

Tl
7.148
7.129
.9E8
.70
947
02
0%
.62
A
5
e
.5
.5

2 45'1'

2,413

mmmmmﬂuummmmm

NH2

T T T
1@ 17 16 15 14 12 12 11 10 =]

B 7 & 5 4 23 =

Figure 12: THNMR (CDCI3, 400 MHz) spectrum of 2-amino-4-(2-methoxyphenyl)-7,7-dimethyl-5-oxo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
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Figure 13: FT-IR spectrum of 2-amino-4-(4-chlorophenyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile

T 0o s of o3 00 = oF —3 =F ol
Moum S o ol [T == A e

= = O~ = O b AN = Bt o R R 5 B B ]

N\ \%\\M/ =

mamaraam Pmeds HdHEdssaHFadmmodHm midda

|

T T T T T T T T T T T T T T T 1
1B 47 18 15 14 13 12 11 10 ] a T [+ 5 4 a ppm
] 3 “Jf F&I

Figure 14: THNMR (CDCI3, 400 MHz) spectrum of 2-amino-4-(4-chlorophenyl)-7,7-dimethyl-5-0xo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
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Figure 15: FT-IR spectrum of 2-amino-4-(4-chloro-3-nitrophenyl)-7,7-dimethyl-5-0x0-5,6,7,8-
tetrahydro-4H-chromene-3-carbonitrile
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Figure S16: *HNMR (CDCI3, 400 MHz) spectrum of 2-amino-4-(4-chloro-3-nitrophenyl)-7,7-dimethyl-5-
0x0-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
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Figure 17: FT-IR spectrum of 2-amino-4-(3,4-dichlorophenyl)-7,7-dimethyl-5-o0x0-5,6,7,8-tetrahydro-4H-

chromene-3-carbonitrile
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Figure S18: *HNMR (CDCI3, 400 MHz) spectrum of 2-amino-4-(3,4-dichlorophenyl)-7,7-dimethyl-5-

0x0-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile

S11



% TramenBarce

|:- .,-f'\f‘q \ ! I|'I-'IJ'r .
I V) 7 AW
- \ M | oy P
= fo ﬁ'.l' i \ AT Ny '

L | |{J (|r|,I [ lah,,.ll
o T ML
30 i

5 i !| | | |I |

‘ | ||/ . ‘ i ]\| | | |P./l|u_| L

. | S |3 | L E

. | l :

. i ‘ o TSN 'lg l;

= ",-’F -

Figure 19: FT-IR spectrum of 2-amino-4-(4-hydroxy-3-methoxyphenyl)-7,7-dimethyl-5-0x0-5,6,7,8-
tetrahydro-4H-chromene-3-carbonitrile
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Figure 20: THNMR (CDCI3, 400 MHz) spectrum of 2-amino-4-(4-hydroxy-3-methoxyphenyl)-7,7-
dimethyl-5-ox0-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
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Figure 21: FT-IR spectrum of 2-amino-4-(3-hydroxy-4-methoxyphenyl)-7,7-dimethyl-5-oxo0-5,6,7,8-
tetrahydro-4H-chromene-3-carbonitrile
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Figure 22: THNMR (CDCI3, 400 MHz) spectrum of 2-amino-4-(3-hydroxy-4-methoxyphenyl)-7,7-
dimethyl-5-ox0-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
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Figure 23: FT-IR spectrum of 2-Amino-4-(4-chlorobenzoyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-4H-

chromene-3-carbonitrile
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Figure 24: THNMR (DMSO-d6, 300 MHz) spectrum of 2-Amino-4-(4-chlorobenzoyl)-7,7-dimethyl-5-

0x0-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
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Figure 25: FT-IR spectrum of 2-Amino-4-(4-fluorobenzoyl)-5-0x0-5,6,7,8-tetrahydro-4H-chromene-3-

carbonitrile
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Figure 26: tTHNMR (DMSO-ds, 300 MHz) spectrum of 2-Amino-4-(4-fluorobenzoyl)-5-o0x0-5,6,7,8-

tetrahydro-4H-chromene-3-carbonitrile
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Figure 27: FT-IR spectrum of 2-Amino-4-(4-fluorobenzoyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile
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Figure 28: 'THNMR (DMSO-d6 300 MHz) spectrum of 2-Amino-4-(4-fluorobenzoyl)-7,7-dimethyl-5-0xo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
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Figure 29: FT-IR spectrum of 2-Amino-4-(4-methoxybenzoyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-

4H-chromene-3-carbonitrile
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Figure 30: tHNMR (DMSO-ds 300 MHz) spectrum of 2-Amino-4-(4-methoxybenzoyl
0X0-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
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