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Fig. S1. Structure of selected examples of biologically- and pharmacologically-active dihydropyrano [2,3-c] pyrazole and 4H-pyran derivatives.
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Fig. S2. Schematic representation for the preparation of CS-g-PAN/Fe3O4 nanoparticles (1).


















Fig. S3. One-pot three-component synthesis of highly substituted dihydropyrano [2,3-c] pyrazole (DHPPs) and 4H-pyrans derivatives catalyzed by the magnetic CS-g-PAN/Fe3O4 nanoparticles.
a)
b)



















Fig. S4. FTIR spectra of (a) PAN, (b) CS, (c) CS-g-PAN and (d) the CS-g-PAN/Fe3O4.
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	Fig. S5. FESEM images of the CS-g-PAN (a-b) and CS-g-PAN/Fe3O4 (c-d)  nanoparticles (1).



Fig. S6. XRD patterns of the CS-g-PAN/Fe3O4 nanoparticles (1), CS-g-PAN and CS.

Fig. S7. EDX spectra of the CS-g-PAN/Fe3O4 nanoparticles (1), along with its elemental mapping for a fresh sample.
a
b












Fig. S8. Hysteresis diagram of the CS-g-PAN/Fe3O4 nanoparticles (1).
















Fig. S10. TGA patterns of the CS-g-PAN/Fe3O4 nanoparticles (1).
Fig. S9. (a) The N2 adsorption–desorption isotherm of CS-g-PAN catalyst (1) and (b) its pore width.
a
b
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Fig. S11. FTIR spectra of the recycled CS-g-PAN/Fe3O4 MNPs (1) after the first run (Down, blue curve); and five run (Top, red curve) in the model reaction for the synthesis of 6k.
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Fig. S12. 1H NMR spectrum of compound (6a).
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Fig. S13. 1H NMR spectrum of compound (6k).
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Fig. S14. 1H NMR spectroscopy of the 4H-pyran (7a).
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Fig. S15. 1H NMR spectroscopy of the 4H-pyran (7j).
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Fig. S16. 1H NMR spectroscopy of the 4H-pyran (7i).
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