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 1H NMR of 4a in D2O 

 

 

 
 

 13C NMR of 4a in D2O 

 

 

 

 

 

 

  

 

 

 

 

 

  



 

Synthesis of N1-(7-Chloroquinolin-4-yl)-propane-1,3-diamine hydrochloride 4b   

 

An excessive amount of 1,3 diamino propane 2b was added to 4,7-dichloroquinoline 1a under reflux condition for 2 hrs. to obtain 

free amine product 3 with good yield. The mixture was poured into ice water, filtered off and dried to afford the free amine 3b. In 

the next step 1M of hydrochloric acid was added to the ethanolic solution of free amine 3b and the pH was adjusted till the formation 

of the hydrochloride salt of free amine 4b 

 

N1-(7-Chloroquinolin-4-yl)-propane-1,3-diamine hydrochloride 4b: Yellowish white solid, yield:  86% 1H NMR (D2O, 

400 MHz) δ (ppm): 8.47 (m,1H, CHAr), 7.92 (m, 1H, CHAr), 7.71 (m, 1H, CHAr), 7.37 (1H, br s, NH), 7.28 (m,1H, CHAr), 6.34 (m, 

1H, CHAr), 3.47–3.28 (m, 2H, CH2), 3.11–3.02 (m, 2H CH2), 2.74 (2H, br s, NH2), 1.97–1.93 (2H, m, CH2); 13C NMR (D2O, 

100 MHz,) δ (ppm): 155.9, 144.4, 140.3, 138.2, 127.2, 126.4, 120.4, 117.3, 98.7, 42.2, 40.6, 30.6.  

 

Synthesis of aminoalkylamino acridine hydrochloride (4c,d) 

 

To 9-chloroacridine 1b (0.12 g, 1 mmol) was added an excess amount of ethylene diamine 2a or 1,3 di amino propane 2b (3 mmol); 

then, the reaction mixture was refluxed for 1–2 h, until the complete consumption of the starting materials occurred as monitored 

by TLC. The mixture was cooled and poured into ice water, filtered off and dried to yield the desired products 3c, d. further addition 

of 1M hydrochloric acid to ethanolic solution of free amine 3c, d with adjustment of pH till the formation of the hydrochloride salt 

of free amines 4c, d. 

 

N1-(acridin-9-yl)ethane-1,2-diamine hydrochloride 4c: Yellow solid, yield: 63%, 1H NMR (D2O, 400 MHz) δ: 8.40–7.18 (m, 8H, 

CHAr), 3.97 (br.s, 2H,CH2), 3.02 (m, 2H, CH2). 13C NMR (D2O,100 MHz) δ: 153.3, 149.2, 131.6, 130.0, 126.5, 123.8, 121.6, 46.2, 

40.5. 

 

N1‑(acridin‑9‑yl)propane‑1,3‑diamine hydrochloride 4d: Yellow solid, yield: 60%, 1H NMR (D2O, 400 MHz), δ ppm: 11.62(s, 1H, 

NH), 11.45 (s, 2H, NH2), 8.00–7.42 (m, 8H, CHAr), 3.64 (br.s, 2H, CH2), 2.42 (m, 2H, CH2), 1.61 (m, 2H, CH2). 13C NMR (D2O,100 

MHz) δ:161.5,142.3, 129.7, 127.8, 126.3, 120.8, 114.8, 41.3, 39.4, 31.5. 

 

The general procedure for the synthesis of 11-aminoalkylamino neocryptolepine hydrochloride 7a,b   

 

To 11-chloroneocryptolepine 5 (1 g, 3.75 mmol) was added in excess amount ethylene diamine 2a or 1.3-diaminopropane 2b (11.26 

mmol) in DMF (1 mL) and (1.57 mL,11.26 mmol) of triethylamine as a base. The mixture was refluxed for 2 h. and cooled to room 

temperature, then poured into ice water; the precipitated products 6a, b were filtered off, washed with water, In the next step 1M of 

hydrochloric acid was added to the ethanolic solution of free amines with adjustment of pH till the formation of the hydrochloride 

salt of free amines 7a, b 

 

N1-(5-methyl-5H-indolo[2,3-b]quinolin-11-yl)ethane-1,2-diamine hydrochloride7a: Yellowish-orange solids; yield: 76%; 1H-

NMR (D2O, 400 MHz) δ: 8.10 (d, J = 2.2 Hz, CHAr), 8.08–8.05 (m, 1H, CHAr), 7.77–7.74 (m, 1H, CHAr), 7.60 (m, 1H, CHAr), 7.53 

(m, 1H, CHAr), 7.45 (m, 1H, CHAr), 7.22–7.18 (m, 1H, CHAr), 6.35 (s, 1H, CHAr), 4.18 (s, 3H, N-CH3), 3.74 (m, 2H, CH2), 2.98–

2.95 (m, 2H, CH2), 1.51 (s, 2H, CH2). 

 

N1-(5-Methyl-5H-indolo[2,3-b]quinolin-11-yl)propane-1,3-diamine hydrochloride 7b: Yellow solid yield: 70%, 1H-NMR (D2O, 

400 MHz) ppm δ: 7.15–7.98 (m, 8H, CHAr) , 4.24 (s, 3H, N-CH3), 4.07 (m, 2H, CH2) , 3.06 (t, 2H, CH2, J = 8 Hz), 1.85 (t, 2H, 

CH2, J = 8 Hz). 

 

 

 

 13C NMR (D2O, 100 MHz) ppm δ: 152.1, 136.1, 130.4, 125.7, 124.1, 121.4, 120.3, 114.7, 49.4, 41.5, 32.9, 29.1.  

 

 

 


