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Figure S1: 1H-NMR (500 MHz, CDCl3) of Compound 4a.

Figure S2: 13C-NMR (125 MHz, CDCl3) of Compound 4a.
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Figure S3: 1H-NMR (500 MHz, CDCl3) of Compound 4b.

Figure S4: 13C-NMR (125 MHz, CDCl3) of Compound 4b.
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Figure S5: 1H-NMR (500 MHz, CDCl3) of Compound 4c.

Figure S6: 13C-NMR (125 MHz, CDCl3) of Compound 4c.
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Figure S7: 1H-NMR (500 MHz, CDCl3) of Compound 4d.

Figure S8: 13C-NMR (125 MHz, CDCl3) of Compound 4d.
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Figure S9: 1H-NMR (500 MHz, CDCl3) of Compound 4e.

Figure S10: 13C-NMR (125 MHz, CDCl3) of Compound 4e.
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Figure S11: 1H-NMR (500 MHz, CDCl3) of Compound 4f.

Figure S12: 13C-NMR (125 MHz, CDCl3) of Compound 4f.
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Figure S13: 1H-NMR (500 MHz, CDCl3) of Compound 4g.

Figure S14: 13C-NMR (125 MHz, CDCl3) of Compound 4g.
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Figure S15: 1H-NMR (500 MHz, CDCl3) of Compound 4h.

Figure S16: 13C-NMR (125 MHz, CDCl3) of Compound 4h.
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Figure S17: 1H-NMR (500 MHz, CDCl3) of Compound 4i.

Figure S18: 13C-NMR (125 MHz, CDCl3) of Compound 4i.
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Figure S19: 1H-NMR (500 MHz, CDCl3) of Compound 4j.

Figure S20: 13C-NMR (125 MHz, CDCl3) of Compound 4j.
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Figure S21: 1H-NMR (500 MHz, CDCl3 and DMSO-d6) of Compound 4k.

Figure S22: 13C-NMR (125 MHz, CDCl3 and DMSO-d6) of Compound 4k.
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Figure S23: 1H-NMR (500 MHz, CDCl3) of Compound 4l.

Figure S24: 13C-NMR (125 MHz, CDCl3) of Compound 4l.
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Figure S25: 1H-NMR (500 MHz, CDCl3) of Compound 4m.

Figure S26: 13C-NMR (125 MHz, CDCl3) of Compound 4m.
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Figure S27: 1H-NMR (500 MHz, CDCl3) of Compound 4n.

Figure S28: 13C-NMR (125 MHz, CDCl3) of Compound 4n.
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Figure S29: 1H-NMR (500 MHz, CDCl3) of Compound 4o.

Figure S30: 13C-NMR (125 MHz, CDCl3) of Compound 4o.
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Figure S31: 1H-NMR (500 MHz, CDCl3) of Compound 4p.

Figure S32: 13C-NMR (125 MHz, CDCl3) of Compound 4p.
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Figure S33: 1H-NMR (500 MHz, CDCl3) of Compound 4q.

Figure S34: 13C-NMR (125 MHz, CDCl3) of Compound 4q.
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Figure S35: 1H-NMR (500 MHz, CDCl3) of Compound 4r.

Figure S36: 13C-NMR (125 MHz, CDCl3) of Compound 4r.
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Figure S37: 1H-NMR (500 MHz, CDCl3) of Compound 4s.

Figure S38: 13C-NMR (125 MHz, CDCl3) of Compound 4s.
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Figure S39: 1H-NMR (500 MHz, CDCl3) of Compound 4t.

Figure S40: 13C-NMR (125 MHz, CDCl3) of Compound 4t.
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Figure S41: 1H-NMR (500 MHz, CDCl3) of Compound 4u.

Figure S42: 13C-NMR (125 MHz, CDCl3) of Compound 4u.
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Figure S43: 1H-NMR (500 MHz, CDCl3) of Compound 4v.

Figure S44: 13C-NMR (125 MHz, CDCl3) of Compound 4v.



S24

Figure S45: HRMS of Compound 4a.

Figure S46: LCMS of Compound 4b.
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Figure S47: HRMS of Compound 4c.

Figure S48: LCMS of Compound 4d.
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Figure S49: LCMS of Compound 4e.

Figure S50: LCMS of Compound 4f.

Figure S51: HRMS of Compound 4g.
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Figure S52: HRMS of Compound 4h.

Figure S53: HRMS of Compound 4i.
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Figure S54: HRMS of Compound 4j.

Figure S55: HRMS of Compound 4k.
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Figure S56: HRMS of Compound 4l.

Figure S57: HRMS of Compound 4m.
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Figure S58: HRMS of Compound 4n.

Figure S59: LCMS of Compound 4o.
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Figure S60: HRMS of Compound 4p.

Figure S61: HRMS of Compound 4q.



S32

Figure S62: HRMS of Compound 4r.

Figure S63: HRMS of Compound 4s.
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Figure S64: HRMS of Compound 4t.

Figure S65: HRMS of Compound 4u.
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Figure S66: HRMS of Compound 4v.



S35

Crystal X-ray report of compound 4f [CCDC: 2157101].
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Crystal X-ray report of compound 4o [CCDC: 2149724].
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 4. Green chemistry metrics analysis

The following formulae were used for calculating Atom Economy (AE), Atom Efficiency (AEf),
Carbon Efficiency (CE), Reaction Mass Efficiency (RME), Optimum Efficiency (OE), Mass
Productivity (MP), Mass Intensity (MI) and Process Mass Intensity (PMI), E factor, Solvent 
and Water Intensity (SI and WI).

𝐴𝐸 =
𝑀𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝑇𝑜𝑡𝑎𝑙 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠
 × 100

𝐴𝐸𝑓 = 𝐴𝐸 × %𝑦𝑖𝑒𝑙𝑑

𝐶𝐸 =
𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑐𝑎𝑟𝑏𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝑇𝑜𝑡𝑎𝑙 𝑐𝑎𝑟𝑏𝑜𝑛 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡
 × 100

𝑅𝑀𝐸 =
𝑀𝑎𝑠𝑠 𝑜𝑓 𝑖𝑠𝑜𝑙𝑎𝑡𝑒𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡
× 100

𝑂𝐸 =
𝑅𝑀𝐸
𝐴𝐸

× 100

𝑃𝑀𝐼 =
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑖𝑛𝑝𝑢𝑡 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑖𝑛 𝑡ℎ𝑒 𝑤ℎ𝑜𝑙𝑒 𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝑀𝑃 =
1

𝑃𝑀𝐼
× 100

𝐸 𝐹𝑎𝑐𝑡𝑜𝑟 = 𝑃𝑀𝐼 ‒ 1

𝑆𝐼 =
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑣𝑒𝑛𝑡𝑠 𝑒𝑥𝑐𝑙𝑢𝑑𝑖𝑛𝑔 𝑤𝑎𝑡𝑒𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑤ℎ𝑜𝑙𝑒 𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝑊𝐼 =
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑤ℎ𝑜𝑙𝑒 𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡
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4.1. Green chemistry metrics analysis for conventional method

Materials used for metrics calculations:4-Chlorobenzaldehyde 1a (140 mg, 1 mmol), 
Dimedone 2 (140 mg, 1 mmol), 6-amino-2,4-dimethoxypyrimidine 3 (155 mg, 1 mmol), 
Product 4a (290 mg, 0.73 mmol), Acetic acid (3.147 g, 3 mL), water (20 g, 20 mL), diethyl ether 
(3.57 g, 5 mL), petroleum ether (3.35 g, 5 mL).

𝐴𝐸 =
399.88

140.57 + 140.18 + 155.15
 × 100 =

399.88
435.9

× 100 = 91.74

𝐴𝐸𝑓 = 91.74 × 73% = 66.97

𝐶𝐸 =
21 × 0.0007252

7 × 0.001 + 8 × 0.001 + 6 × 0.001
 × 100 = 72.52

𝑅𝑀𝐸 =
290
435

× 100 = 66.67

𝑂𝐸 =
66.67
91.74

× 100 = 72.67

𝑃𝑀𝐼 =
30.50
0.290

= 105.17

𝑀𝑃 =
1

105.17
× 100 = 0.95

𝐸 𝐹𝑎𝑐𝑡𝑜𝑟 = 105.17 ‒ 1 = 104.17

𝑆𝐼 =
3.147 + 3.57 + 3.35

0.290
= 34.71

𝑊𝐼 =
20

0.290
= 68.97
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4.2. Green chemistry metrics analysis for microwave method

Materials used for metrics calculations: 4-Chlorobenzaldehyde 1a (140 mg, 1 mmol), 
Dimedone 2 (140 mg, 1 mmol), 6-amino-2,4-dimethoxypyrimidine 3 (155 mg, 1 mmol), 
Product 4a (333 mg, 0.83 mmol), Acetic acid (3.147 g, 3 mL), water (20 g, 20 mL), diethyl ether 
(3.57 g, 5 mL), petroleum ether (3.35 g, 5 mL).

𝐴𝐸 =
399.88

140.57 + 140.18 + 155.15
 × 100 =

399.88
435.9

× 100 = 91.74

𝐴𝐸𝑓 = 91.74 × 84% = 77.06

𝐶𝐸 =
21 × 0.0008328

7 × 0.001 + 8 × 0.001 + 6 × 0.001
 × 100 = 83.28

𝑅𝑀𝐸 =
333
435

× 100 = 76.55

𝑂𝐸 =
76.55
91.74

× 100 = 83.44

𝑃𝑀𝐼 =
30.50
0.333

= 91.59

𝑀𝑃 =
1

91.59
× 100 = 1.09

𝐸 𝐹𝑎𝑐𝑡𝑜𝑟 = 91.59 ‒ 1 = 90.59

𝑆𝐼 =
3.147 + 3.57 + 3.35

0.333
= 30.23

𝑊𝐼 =
20

0.333
= 60.06


