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S1. SEM, EDAX and elemental mapping images of Fe;O4
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Figure 1: (a, b) SEM images, and (c-¢) elemental mapping of Fe;04 NPs, (f) EDAX images
of Fe and O of Fe;O4 NPs.



S2. EDAX of Fe;0,@Fe-BTC NC
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Figure 2: EDAX of Fe;04@Fe-BTC NC.



S3: FT-IR, 'H NMR, 3C NMR and mass spectra of (5a): 6-amino-1, 4-dihydro-3-methyl-
4-phenylpyrano [2, 3-c] pyrazole-5-carbonitrile.
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Figure 3: (5a) FT-IR of 6-amino-1, 4-dihydro-3-methyl-4-phenylpyrano [2, 3-c] pyrazole-5-

carbonitrile
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Figure 4: (5a) '"H NMR of 6-amino-1, 4-dihydro-3-methyl-4-phenylpyrano [2, 3-c] pyrazole-

5-carbonitrile.



04-13C-NMR_CARBON_20240630501

—13560
12846
Elr
12676
— 12084
— 9766

LAY
—36.25

T T T T T T T T T T T T T T T

170 160 150 140 130 120 110 100 90
f1 (ppm)

Figure 5: (5a) 3C NMR of 6-amino-1, 4-dihydro-3-methyl-4-phenylpyrano [2, 3-c] pyrazole-

5-carbonitrile.
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Figure 6: (5a) EIS-Mass of 6-amino-1, 4-dihydro-3-methyl-4-phenylpyrano [2, 3-c] pyrazole-

5-carbonitrile



S2. FT-IR, 'H NMR, and 3C NMR of (5j): 6-amino-4-(2-chlorophenyl)-3-methyl-1,4-
dihydropyrano|2,3-c]pyrazole-5-carbonitrile.
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Figure 7: (5¢) FT-IR of 6-amino-4-(2-chlorophenyl)-3-methyl-1,4-dihydropyrano[2,3-c]

pyrazole-5-carbonitrile.
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Figure 8: (5¢) 'H-NMR of 6-amino-4-(2-chlorophenyl)-3-methyl-1,4-dihydropyrano[2,3-

c]pyrazole-5-carbonitrile
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Figure 9: (5¢) *C-NMR of 6-amino-4-(2-chlorophenyl)-3-methyl-1,4-dihydropyrano[2,3-

c]pyrazole-5-carbonitrile.



S3. FT-IR, '"H NMR, and 3C NMR of (5j): 6-amino-4-(4-methoxyphenyl)-3-methyl-1,4-
dihydropyrano|2,3-c]pyrazole-5-carbonitrile.
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Figure 10: (5j5) FT-IR of 6-amino-4-(4-methoxyphenyl)-3-methyl-1,4-dihydropyrano[2,3-

c]pyrazole-5-carbonitrile
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Figure 11: (5j) '"H NMR of 6-amino-4-(4-methoxyphenyl)-3-methyl-1,4-dihydropyrano[2,3-

c]pyrazole-5-carbonitrile
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Figure 12: (5j) 13C NMR of 6-amino-4-(4-methoxyphenyl)-3-methyl-1,4-dihydropyrano[2,3-

c]pyrazole-5-carbonitrile.



