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Selected spectral data of the pyrido[2,3-d:6,5-d′]dipyrimidines 

Product 2. IR (KBr): 3448 (NH), 3105 (C-H, aromatic), 2980 (C-H, aliphatic), 1601 (C=O), 

1515 and 1435 (C=C), 1296 and 1106 (C=S) cm−1 (Fig. S2); 1H NMR (500 MHz, DMSO-d6): 

δ (ppm) 3.63 (s, 3H, CH3), 5.91 (s, 1H, methine CH), 6.49 (s, 1H, HAr), 6.57 (d, J =7.7 Hz, 

1H, HAr), 6.63 (dd, J =8.1, 2.3 Hz, HAr), 7.07 (a broad peak and a triplet, J = 7.9 Hz, 2H, HAr 

and NH), (br., 1H, NH), 11.54 (m, 4H, NH) (Fig. S3); 13C NMR (125 MHz, DMSO-d6): δ 

(ppm) 31.0, 55.4, 96.4, 109.9, 113.8, 119.8, 129.3, 145.4, 159.6, 163.3, 172.9, 173.4 (Fig. 

S4). 

Product 3. 1H NMR (500 MHz, DMSO-d6): δ (ppm) 3.60 (s, 3H, CH3), 5.83 (s, 1H, 

methine CH), 6.67 (d, J = 8.5 Hz, 2H, HAr), 6.83 (d, J = 8.4 Hz, 2H, HAr), 7.02 (br., 1H, NH), 

11.44-11.58 (br., 4H, NH) (Fig. S5); 13C NMR (125 MHz, DMSO-d6): δ (ppm) 30.3, 55.5, 

96.7, 113.7, 128.1, 135.3, 157.4, 163.2, 164.3, 173.3 (Fig. S6). 

Product 6. IR (KBr): 3451 (NH), 3123 (C-H, aromatic), 2888 (C-H, methine), 1616 

(C=O), 1547 and 1432 (C=C), 1401, 1305 and 1142 (C=S), 554 (C-Br) cm−1 (Fig. S7); 1H 

NMR (500 MHz, DMSO-d6):  δ (ppm) 5.63 (s, 1H, methine CH), 6.96 (t, J = 7.2 Hz, 1H, 

HAr), 7.12-7.17 (m, 2H, HAr), 7.37 (d, J = 7.6 Hz, 2H, HAr), 9.37 (br., 5H, NH) (Fig. S8); 13C 

NMR (125 MHz, DMSO-d6): δ (ppm) 33.6, 95.7, 123.8, 127.0, 127.9, 130.8, 133.4, 142.9, 

163.2, 164.5, 173.4 (Fig. S9); Mass: m/z 436 [M+], 438 [M+ + 2]. 

Product 7. IR (KBr): ν 3535 (NH), 3108 (CH, aromatic), 2972 (C-H, methine), 1614 

(C=O), 1554 and 1435 (C=C), 1303 and 1136 (C=S), 554 (C-Br) cm−1 (Fig. S10); 1H NMR 

(500 MHz, DMSO-d6):  δ (ppm) 5.90 (s, 1H, methine CH), 6.94 (d, J = 7.8 Hz, 1H, HAr), 7.02 

(s, 1H, HAr), 7.09 (t, J = 7.8 Hz, 1H, HAr), 7.21 (d, J = 7.8 Hz, 1H, HAr), 11.51 (s, 5H, NH) 

(Fig. S11); 13C NMR (125 MHz, DMSO-d6): δ (ppm) 31.0, 95.9, 121.9, 126.4, 128.5, 129.6, 

130.6, 146.9, 163.2,164.2, 173.5 (Fig. S12); Mass, m/z: 436 [M+]. 
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Product 9. IR (KBr):  3321 (NH), 3082 (C-H, aromatic), 2913 (CH, methine), 1626 

(C=O), 1596 (C=C, alkene), 1535 and 1434 (C=C, aromatic), 1358, 1303 and 1131 (C=S), 

659 (C-Cl) cm−1 (Fig. S13); 1H NMR (500 MHz, DMSO-d6):  δ (ppm) 5.91 (s, 1H, methine 

CH), 6.98 (d, J =7.9 Hz, 2H, HAr), 7.19 (d, J = 8.5 Hz, 2H, HAr), 11.53 (br., 5H) (Fig. S14); 

13C NMR (125 MHz, DMSO-d6): δ (ppm) 30.7, 96.1, 128.2, 129.1, 129.96, 142.8, 163.2, 

164.2, 173.5 (Fig. S15). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 



4 

 

 

  

  
 

Fig. S1 The SEM micrographs of nano-[DMSPDE][Cl]. 
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Fig. S2 The structure and FT-IR spectrum of product 2. 
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Fig. S3 The structure and 1H NMR spectrum of product 2. 
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Fig. S4 The structure and 13C NMR spectrum of product 2. 

 
 
 
 
 
 
 
 
 
 



8 

 

 

 

 
 

HN

N
H

N
H

N
H

NH

O O

S S

OMe

 

Fig. S5 The structure and 1H NMR spectrum of product 3. 
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Fig. S6 The structure and 13C NMR spectrum of product 3. 
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Fig. S7 The structure and FT-IR spectrum of product 6. 
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Fig. S8 The structure and 1H NMR spectrum of product 6. 

 
 
 
 
 
 
 
 
 
 



12 

 

 

 

 

HN

N
H

N
H

N
H

NH

O O

S S

Br

 

Fig. S9 The structure and 13C NMR spectrum of product 6. 
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Fig. S10 The structure and FT-IR spectrum of product 7. 
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Fig. S11 The structure and 1H NMR spectrum of product 7. 
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Fig. S12 The structure and 13C NMR spectrum of product 7. 
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Fig. S13 The structure and FT-IR spectrum of product 9. 
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Fig. S14 The structure and 1H NMR spectrum of product 9. 
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Fig. S15 The structure and 13C NMR spectrum of product 9. 

 
 
 




