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ABSTRACT

	 Reaction of sebacoyl isothiocyanate with cyanoacetic acid hydrazide afforded N1,N10-bis 
(1,3,4-thiadiazole) derivative which used as key precursor for the preparation of bis 
(1,3,4-thiadiazolo[3,2-a]pyridine, 4-thiazolidinone, chromene, and naphtho[1,2-b][1,4]oxazine) 
derivatives. The chemical structures of novel compounds were proven by spectroscopic analyses.

Keywords: Sebacoyl isothiocyanate, 1,3,4-thiadiazoles, 1,3,4-thiadiazolo[3,2-a]pyridines, 
4-thiazolidinone, Chromenes, Naphtho[1,2-b][1,4]oxazine.

INTRODUCTION

	 Acyl isothiocyanates are predominant 
bioactive compounds having many biological 
activities and are versatile precursors to the 
preparation of sulfur-containing heterocycles1-7. 

	 Among the wide range of heterocycles 
studied to develop pharmaceutically significant 
molecules, 1,3,4-thiadiazole has played a significant 
role in medicinal chemistry. Moreover, 1,3,4-thiadiazole 
nucleus has fascinated significance in medicinal 
chemistry, displaying pharmacological properties such 
as, antimicrobial8-10, anti-inflammatory11, antitumor12,13, 
anticonvulsant14,15, antioxidant16, antifungal17, 
antitubercular18, and antidepressant activities19. 

	 In view of these results and in extension 
of our work on bioactive heterocycles20-28, we 
report herein the efficient preparation of bis 
(1,3,4-thiadiazolo[3,2-a]pyridine, 4-thiazolidinone, 
chromenes, and naphtho[1,2-b][1,4]oxazine) 
derivatives containing 1,3,4-thiadiazole starting from 
sebacoyl isothiocyanate as a key precursor. 

MATERIALS AND METHODS

	 The melting point, (1H/13C)-NMR, and 
elemental analysis data was obtained by the 
techniques described in our earlier reports20. 

N1,N10-bis(5-(cyanomethylene)-4,5-dihydro-1,3,4-
thiadiazol-2-yl)decanediamide  (4)
	 NH4SCN (1.52 g, 0.02 mol) and sebacoyl 
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chloride (2.39 g, 0.01 mol) in dioxane (30 mL) was 
mixed, then the mixture was stirred for 30 min and 
the precipitate was filtered off. To the remainder 
filtrate 2-cyanoacetohydrazide (1.98 g, 0.02 mol) 
in dioxane (15 mL) was added then refluxed for  
5 hours. The reaction product was filtered, and left 
to dry, then crystallized to afford 4 (Table 1).

N1,N10-Bis(5-(1-cyano-2-methylprop-1-en-1-yl)-
1,3,4-thiadiazol-2-yl)decanediamide (5) 
	 NH4SCN (1.52 g, 0.02 mol) and sebacoyl 
chloride (2.39 g, 0.01 mol) in acetone (50 mL) 
was underwent stirring for thirty minutes at room 
temperature, and 2-cyanoacetohydrazide (1.98 
g, 0.02 mol) was added. The solution underwent 
refluxing for 6 hours., cooled at the room temp. The 
reaction product was filtered, and left to dry, then 
crystallized to afford 5 (Table 1). 

Synthesis of N1,N10-Bis(1,3,4-thiadiazol-2-yl)
decanediamide (7a-c)
	 General method: A mixture of 4 (0.01 
mol), aromatic aldehydes 6a-c (0.02 mol), and pip. 
(3 drops) in EtOH (25 mL) underwent refluxing for 
6 houres. The reaction product was filtered, and left 
to dry, then crystallized to afford 7a-c, (Table 1).

Synthesis of N1,N10-Bis(1,3,4-thiadiazolo(3,2-a)
pyridine-2-yl)-decanediamide (9a-c).
	 Method A: To compound 4 (0.01 mol) 
and requisite cinnamonitrile (0.02 mol) in EtOH  
(30 mL), two piperidine drops was mixed. The 
reaction mixture was refluxed for three hours. The 
solution was cooled, the solid mass was filtered, then 
purified to afford 9a–c. 

Method B
	 To a mixture of the requisite arylidene 
derivatives 7a-c (0.01 mol) and CH2(CN)2 (0.02 mol) 
a few drops of piperidine in EtOH (30 mL) was added 
and refluxed for 4 hours. The formed precipitate was 
filtered, and then purified to afford 9a–c (Table 1). 

N1,N10-Bis(5-(cyano(2-oxoindolin-3-ylidene)
methylene)-1,3,4,thiadiazol-2-yl)-decanediamide (10)
	 To a compound 4 (0.446 g, 1 mmol) and 
isatin (0.294 g, 2 mmol) in EtOH (30 mL), three 
piperidine drops was added. The solution underwent 
refluxing for 2 hours. The solid mass on hot, was 
collected, dried, finally recrystallized to afford 10 
(Table 1).

N1,N10-Bis(5-(4-amino-3-phenyl-2-thioxo-2,3-
dihydrothiazol-5-yl)-1,3,4-thiadiazol-2-yl)
decanediamide (11)
	 A mixture of 4 (0.446 g, 1 mmol), phenyl 
isothiocyanate (0.27 g, 2 mmol) and elemental sulfur 
(0.064 g, 2 mmol) in dioxane (30 mL) having Et3N  

(1 mL) was allowed to reflux for 3 hours. The reaction 

product was filtered, then recrystallized to afford 11 

(Table 1). 

N1,N10-Bis(5-((4-oxo-4,5-dihydrothiazol-2-yl)

methylene)-1,3,4-thiadiazol-2-yl)decanediamide (12)

	 A solution of 4 (0.446 g, 1 mmol), and 

sulfanylacetic acid (0.184 g, 2 mmol) in AcOH  

(20 mL) underwent refluxing for 4 hours. The 
solid was collected and purified to afford 12 
(Table 1). 

Synthesis of bis-chromene derivatives (14), (16) and 
Bis(naphtho[2,1-b][1,4]oxazine derivative (17)
	 A mixture of 4 (0.446 g, 1 mmol), 
salicylaldehyde (0.244 g, 2 mmol); 2-hydroxy-
1 - n a p h t h a l d e hy d e  ( 0 . 3 4 4  g ,  2  m m o l ) ; 
1-nitrosonaphthalen-2-ol (0.345 g, 2 mmol) and 
AcONH4 (2 g) in EtOH (30 mL) underwent refluxing 
for two hours. The product mass was collected, 
washed with MeOH, dried, and finally purified to 
afford 14, 16 and 17 (Table 1). 

Synthesis of N1,N10-Bis(5-(2-oxo-2H-chromen-3-
yl)-1,3,4-thiadiazol-2-yl)-decane-diamide (15)
Method A
	 A mixture of 4 (0.446 g, 1 mmol), 
salicylaldehyde (0.244 g, 2 mmol) and 0.5 g of 

fused AcONa in AcOH (30 mL) underwent refluxing 

for 2 hours. The formed product mass on cooling 

was collected, dried, and finally purified to afford 15, 

(Table 1). 

Method B
	 To a refluxing solution of bis(iminochromene) 
derivative 14 (1.31 g, 2 mmol) in dioxane (30 mL) HCl 

(5 mL) was added. The refluxing was continuing for 2 
h and left to cool. The obtainable solid was collected, 
washed with cold H2O, dried, and finally crystallized 
to afford 15.  
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Table 1: Physical data of the compounds

Compd. No.	 M.P. (oC)	 Yield (%) Cryst. Solvent	 Formula (Mol. Wt.)                	Elemental Analyses Calcd. /Found %	
	
				    C 	 H 	 N 

       4	 220-22	 (80)	                         C18H22N8O2S2                 48.42	 4.97	 25.09
		  (A)	 (446.55)	 48.27	 4.74	 25.16
       5	 232-34	 (68)	  C24H30N8O2S2 	 54.73	 5.74	 21.28
		  (B)	 -526.68	 54.52	 5.49	 21.10
      7a	 245-47	 (66)	  C32H30N8O2S2 	 61.72	 4.86	 17.99
		  (B)	 -622.77	 61.53	 4.70	 17.76
      7b	 256-58	 (71)	  C34H34N8O4S2 	 59.81	 5.02	 16.41
		  (B)	 -682.82	 59.65	 4.89	 16.28
      7c	 264-66	 (80)	 C32H28Cl2N8O2S2	 55.57	 4.08	 16.20
		  (B)	 -691.65	 55.42	 3.84	 15.93
      9a	 279-81	 (55/53)	 C38H34N12O2S2	 60.46	 4.54	 22.27
		  (B)	 -754.89	 60.31	 4.40	 22.08
      9b	 284-86	 (80/74)	 C40H38N12O4S2	 58.95	 4.70	 20.63
		  (B)	 -814.94	 58.70	 4.49	 20.48
      9c	 290-92	 (88/85)	 C38H32Cl2N12O2S2	 55.41	 3.92	 20.40
		  (B)	 -823.78	 55.25	 3.71	 20.25
      10	 275-77	 (81)	 C34H28N10O4S2	 57.94	 4.00	 19.87
		  (B)	 -704.78	 57.76	 3.83	 19.64
      11	 240-42	 (77)	 C32H32N10O2S6	 49.21	 4.13	 17.93
		  (B)	 -781.04	 49.10	 3.96	 17.71
      12	 263-65	 (74)	 C22H26N8O4S4	 44.43	 4.41	 18.84
		  (B)	 -594.74	 44.27	 4.22	 18.70
      14	 251-53	 (83)	 C32H30N8O4S2	 58.70	 4.62	 17.11
		  (B)	 -654.76	 58.52	 4.45	 16.89
      15	 285-87	 (75/60)	 C32H28N6O6S2	 58.52	 4.30	 12.80
		  (B)	 -656.73	 58.36	 4.17	 12.63
      16	 268-70	 (77)	 C40H34N8O4S2	 63.64	 4.54	 14.84
		  (B)	 -754.88	 63.51	 4.39	 14.67
      17	 289-91	 (80)	 C38H32N10O4S2	 60.30	 4.26	 18.51
		  (B)	 -756.86	 60.18	 4.11	 18.32

A = EtOH, B = dioxane						    

Table 2:  The characteristic spectroscopic data of 4, 5, 7a-c, 9a-c, 10-12, and 14-17

Comp.	 IR 	 1H-NMR 	 13C-NMR 

   4	 3205, 2927,	 1.26 (brs, 8H.), 1.57)	 18.73 (1C.), 25.06 (1C.), 28.93 (1C.), 29.04 (1C.), 34.10 (1C.), 116.94
	 2851, 2263, 	  (m, 4H.), 2.36 (t, 4H.), 	 (C≡N), 154.07, 167.32 (C=N), 172.20 (C=O)
	 1685, 1609	 3.74 (s, 2H), 10.13
		  (s, 2H, 2NH
   5	 3209, 2926, 	 1.26 (brs, 8H.), 1.56	 23.56 (1C), 24.03 (1C), 25.40 (1C.), 28.88 (1C.), 29.28 (1C.),  39.56 (1C.), 
	 2851, 2252,	 (m, 4H), 2.37 (t, 4H.),  	 116.11 (C≡N), 158.49, 164.36 (C=N), 171.41 (C=O)
	 1691, 1609	 2.23 (s, 3H), 2.39 (s, 
		  3H), 10.16 (s, 2H, 2NH)
   7a	 3190, 3017, 	 1.28 (brs, 8H.), 1.56 (m, 	 24.93 (1C.), 28.83 (1C.), 29.28 (1C.), 34.56 (1C.), 98.58 (C2), 116.11 (C≡N),
	 2939, 2853, 	 4H.), 2.36 (t, 4H.), 7.04-	 146.15 (benzylidene’C), 127.55,128.05, 131.11, 136.42 (Ar’C), 158.49, 
	 2215, 1687,	 7.35 (m, 10H, Ar-H), 8.45	 164.36 (C=N), 171.41 (C=O)
	 1587	 (s, 2H, benzylidene-H),
		  10.12 (s, 2H, 2NH)
    7b	 3209, 3050, 	 1.29 (brs, 8H.), 1.54	 24.68 (1C), 28.89 (1C.), 29.32 (1C.), 34.35 (1C.), 56.06 (1C), 116.54 (C≡N), 
	 2925, 2851, 	 (m, 4H.), 2.38 (t, 4H.), 	 99.64 (C2), 125.67, 129.77,135.52, 142.16 (Ar’C), 147.60 (benzylidene’C), 
	 2205, 1682,	 3.83 (s, 3H), 7.13-7.26	 158.70, 162.71 (C=N), 172.30 (C=O)
	 1610	 (m, 8H, Ar-H), 7.97 (s, 
		  2H, benzylidene-H), 
		  9.85 (s, 2H, 2NH)
    7c	 3307, 3093, 	 1.28 (brs, 8H), 1.60	 22.09 (1C.), 28.65 (1C.), 29.15 (1C.), 34.34 (1C.), 115.41 (C≡N), 94.06 (C2),
	 2939, 2860, 	 (m, 4H), 2.38 (t, 4H), 	 126.79, 127.43, 130.42, 133.48,137.25 (Ar’C), 147.78 (benzylidene’C), 
	 2206, 1680,	 7.38-7.46 (m, 8H), 8.44	 155.48, 163.56 (C=N), 173.21 (C=O)
	 1601	 (s, 2H, benzylidene-H), 
		  s 9.95 (s, 2H, 2NH)	
    9a	 3327, 3201,	 1.26 (brs, 8H), 1.57	 24.94 (1C.), 27.82 (1C.), 29.00 (1C.), 34.33 (1C.), 45.31 (C-7), 63.21 (C-6), 
	 2931, 2865, 	 (m, 4H), 2.37 (t, 4H), 	 101.15 (C-8), 115.81, 116.30 (C≡N), 155.98 (C-5), 126.55, 128.62,131.11, 
	 2210, 1682, 	 5.76 (s, 2H, pyridine H-4),	 136.42 (Ar’C), 151.49 (C-8a), 161.90 (C-2), 171.41 (C=O) 	
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Comp.	 IR 	 1H-NMR 	 13C-NMR

   9b	 3364, 3214, 	 1.26 (brs, 8H), 1.56 (m, 4H), 2.38	 25.02 (1C.), 27.65 (1C.), 28.45 (1C.), 34.16 (1C.), 46.71
	 2926, 2853, 	 (t, 4H), 3.78 (s, 3H), 5.83 (s, 2H, 	 (C-7), 64.58 (C-6), 100.83 (C-8), 115.20, 117.11 (C≡N), 
	 2216, 1677, 	 pyridine H-4), 6.31 (br.s, 4H, 2NH2), 	 156.44 (C-5), 126.49, 128.75, 131.28, 137.23 (Ar’C), 
	 1612	 7.19-7.32 (m, 8H, Ar-H), 10.05 (s, 2H, 2NH)	 152.51 (C-8a), 160.82 (C-2), 172.34 (C=O)
  9c	 3331, 3256, 	 1.27 (brs, 8H), 1.56 (m, 4H), 2.37	 25.15 (1C.), 27.41 (1C.), 28.90 (1C.), 33.89 (1C.), 47.25
	 2918, 2847, 	 (t, 4H), 5.79 (s, 2H, pyridine H-4), 	 (C-7), 65.18 (C-6), 99.74 (C-8), 115.55, 116.28 (C≡N), 
	 2224, 1680, 	 6.20 (brs, 4H, 2NH2), 7.25-7.41	 155.21 (C-5), 127.35, 128.86, 130.26, 137.06 (Ar’C), 
	 1605	 (m, 8H, Ar-H), 10.16 (s, 2H, 2NH)	 153.59 (C-8a), 161.15 (C-2), 171.37 (C=O)
  10	 3208, 3173, 	 1.28 (brs, 8H), 1.61 (m, 4H), 2.37	 23.86 (1C.), 26.45 (1C.), 27.35 (1C.), 34.22 (1C.), 114.75
	 3053, 2925, 	 (t, 4H), 7.10-8.11 (m, 8H, Ar-H), 	 (C-C≡N), 117.21 (C≡N), 112.95, 124.36, 125.37, 126.24, 
	 2852, 1700, 	 10.35, 11.51 (brs, 4H, 4NH)	 128.61, 142.74 (Ar’C), 154.65 (indoline-C3), 155.32, 
	 1676, 1609		  162.44 (C-2, C-5), 169.81, 173.37 (C=O)
  11	 3350, 3240, 	 1.26 (brs, 8H), 1.55 (m, 4H), 2.39	 24.92 (1C.), 25.38 (1C.), 28.67 (1C.), 34.19 (1C.), 83.35
	 3161, 3061, 	 (t, 4H), 6.58 (s, 4H, 2NH2), 	 (thiazolidine’C), 129.33, 129.40, 130.591605, 130.63, 
	 2925, 2853, 	 7.34-7.63 (m, 10H, ArH), 10.10	 135.60 (Ar’C), 146.05 (thiazolidine’C), 154.86, 154.96
	 1690, 1619	 (s, 2H, 2NH)	 (C=N), 171.84 (C=O), 185.70 (C=S)
  12	 3209, 3051, 	 1.27 (brs, 8H), 1.59 (m, 4H), 2.38	 24.14 (1C.), 25.40 (1C.), 28.89 (1C.), 34.33 (1C.), 39.96
	 2923, 2851, 	 (t, 4H), 3.84 (s, 2H), 4.13 (s, 2H), 	 (1C.), 45.63 (1C), 161.64, 163.02, 167.32 (3C=N), 
	 1732, 1681, 	 10.15 (s, 2H, 2NH)		

Comp.	 IR 	 1H-NMR 	 13C-NMR

	 1609		  171.98,178.21(2C=O)

  14	 3283, 3135, 	 1.29 (brs, 8H), 1.57 (m, 4H), 	 25.31 (1C.), 26.21 (1C.), 28.63 (1C.), 34.51 (1C.), 116.41, 

	 3021, 2928, 	 2.37 (t, 4H), 7.40-8.13 (m, 8H,	 118.71, 120.08, 127.64, 129.82, 130.93, 132.87, 153.45

	 2854, 1678, 	 Ar-H), 8.50 (s, 2H, chromene-H4), 	 (Ar’C), 155.67, 158.16 (C=N), 168.68 (C=NH), 

	 1637	 9.16 (s, 2H, 2NH), 10.35 (s, 2H, 2NH)	 171.94 (C=O)

  15	 3225, 3133, 	 1.28 (brs, 8H), 1.55 (m, 4H), 2.38 (t, 4H), 	 25.36 (1C.), 26.55 (1C.), 29.23 (1C.), 34.68 (1C.), 115.89, 

	 3042, 2944, 	 7.28-8.23 (brs, 8H, Ar-H), 8.63 (s, 2H, 	 119.28, 121.43, 127.82, 129.56, 130.14, 131.74, 153.
	 2861, 1740, 	 chromene-H4), 10.40 (s, 2H, 2NH)	 63 (Ar’C), 156.31, 159.24 (C=N), 163.26, 169.57 (C=O)
	 1694, 1616

   16	 3277, 3158, 	 1.28 (brs, 8H), 1.55(m, 4H), 2.37 (t, 4H),	 25.51 (1C.), 27.33 (1C.), 28.69 (1C.), 34.62 (1C.), 119.28, 

	 3044, 2921, 	 7.24-8.16 (m, 12H, Ar-H), 8.84 (s, 2H, 	 121.08, 122.43, 123.08, 126.13, 129.60, 132.87, 133.48,

	 2835, 1682,	 benzochromene-H4), 9.65 (s, 2H, 2NH), 	 145.23, 153.79 (Ar'C), 154.80, 158.25 (C=N), 167.33

	 1614	 10.49 (s, 2H, 2NH)	 (C=NH), 174.83 (C=O)	

   17	 3324, 3170, 	 1.29 (brs, 8H), 1.56 (m, 4H), 2.39 (t, 4H), 	 26.12 (1C.), 27.68 (1C.), 29.08 (1C.), 34.15 (1C.), 118.35, 

	 3022, 2942, 	 7.12-8.34 (m, 12H, Ar-H), 8.97 (s, 2H, 2NH.),	 123.62, 125.53, 126.42, 127.74, 128.36, 130.25, 132.10,

	 2853, 1673, 	 10.26 (s, 2H, 2NH)	 144.61, 154.52 (Ar'C), 155.75, 157.32 (C=N), 162.49
	 1608		  (C=NH), 172.78 (C=O)

  RESULTS AND DISCUSSION

	 The star ting material, N1,N10-bis(5-
(cyanomethyl)-1,3,4-thiadiazol-2-yl)decane-diamide 
4 was obtained via one-pot sequential reaction of 
sebacoyl chloride 1 with ammonium thiocyanate 
and cyanoacetic acid hydrazide 2 upon refluxing 
in dioxane. It is assumed that 1 reacts initially 
with sebacoyl isothiocyanate to yield the bis-
(thiosemicarbazide) derivative 3 as intermediate 
which experienced cyclization to yield the bis(1,3,4-
thiadiazole) 4 (Scheme 1). 

	 Repeating the reaction in acetone as 
a solvent, the bis(1,3,4-thiadiazole) derivative 5 

was obtained. IR spectrum (cm-1) of 4 revealed 
3205 (NH), 2927, 2851 (aliphatic-H), 2263 (C≡N), 
1685 (C=O). Its 1H-NMR spectrum (DMSO-d6, 
δ ppm) revealed a broad singlet signal at 1.26 
corresponding to four methylene groups, a multiplet 
at 1.57 corresponding to two methylene groups, 
triplet at 2.36 corresponding to two CH2CO, 3.74 
corresponding to CH2CN, and singlet at 10.13 
attributed to imino group. 13C-NMR spectrum of 
4 exhibited signals at 18.73, 25.06, 28.93, 29.04, 
34.10 and 46.22 for the methylene carbons, a signal 
at 116.94 due to the cyano carbons, two signals 
at 154.07, 167.32 related to the C=N carbons, a 
signal at 172.20 ascribed to carbonyl carbons.  
1H-NMR spectrum of 5 displayed signals at 2.23 and 
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2.41 corresponding to 2CH3 groups with a singlet at 
10.16 attributed to NH group in addition to protons 
of sebacoyl moiety.

Scheme 1. Preparation of Compounds 4 and 5

O

O
Cl

Cl NH4SCN CN+ +

4 (80%)                                                                            4'

5 (68%)

Reflux

acetone

O

N
H

H2N

1 : 2 : 2
molar ratio

N

S

N
CN

N
H

(CH2)8

ON

S

N
NC

N
H

O

N

S

N
CN

N
H

(CH2)8

ON

S

N
NC

N
H

O

CH3H3C H3C CH3

dioxane
Reflux

1 2

3

N
H

S
H
N

NC N
H

(CH2)8

O

N
H

S
H
N

CNN
H

O

O O

-2H2O

N

S

NH
CN

N
H

(CH2)8

ON

S

HN
NC

N
H

O

	 Knoevenagel condensation of bis(1,3,4-
thiadiazole) derivative 4 with aromatic aldehydes 6a-c 
afforded bis(arylidenes) 7a-c (Scheme 2). IR spectrum 
(cm-1) of 7a revealed 1687, 2215, 2853, 2939, 3017, 
3190 attributed to C=O, C≡N, aliphatic, aromatic 
and imino functional groups. Its 1H-NMR spectrum 
exhibited signals at 8.45 & 10.12 due to benzylidene-H 
and imino protons together with aromatic protons at 
7.04-7.35 in addition to the sebacoyl hydrogen’s.
	
	 Refluxing of compound 4 with arylidene-
malononitriles 8a-c in ethanol/piperidine gave 
bis(1,3,4-thiadiazolo[3,2-a]pyridines) 9a-c in good 
yields. Compounds 9a-c were also achieved via 
refluxing of the arylidenes 7a-c with malononitrile 
under the same conditions. Compound 4 react with 
two equivalents of isatin in refluxing ethanol/piperidine 
and afforded bis(indoline) derivative 10 (Scheme 2). 

Scheme 2. Preparation of compounds 7a-c, 9a-c and 10
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	 Ternary condensation of compound 4, 
elemental sulfur and phenyl isothiocyanate (in 1:2:2 
molar ratio) in dioxane containing triethylamine 
afforded 11 (Scheme 3). The construction of the 
product took place in parallel to the reported 
Hantzsch reaction reported reaction29. The infrared 
spectrum (cm-1) of 11 showed significant absorption 
bands for NH2 and NH groups at 3350, 3240, 3161, 
vC=O at 1690, and vC=N at 1619. 1H-NMR spectrum 
displayed signals characteristic for imino proton at 
10.10, aromatic protons as multiplet at 7.34-7.63, 
and singlet at 6.58 NH2 group disappeared with D2O, 
together with other signals which are regular with the 
suggested structure. Moreover, cyclocondensation 
of 4 with thioglycollic acid in acetic acid at reflux 
temperature gave bis(4-thiazolidinone) derivative 
12 in good yield (Scheme 3). IR spectrum (cm-1) 
displayed the lack of a carbonitrile band and presence 
of absorption bands at 3209, 3051, 2923, 2851, 
1732, 1681 corresponding to NH, aromatic, aliphatic, 
and carbonyl functional groups. 1H-NMR spectrum 
indicated the presence of two singlets of equal 
integrals at 3.84 and 4.13 which was corresponding 
for two different methylene groups with singlet at 
10.15 assigned for 2 NH beside presence of sebacoyl 
hydrogen’s. The construction of compound 12 may be 
supposed to form via primary addition of the mercapto 
group in the reagent to the cyano group in compound 
4 which undergo intramolecular cyclization by loss of 
two water molecules.

Scheme 3. Preparation of compounds 11,12
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	 Chromene derivatives were reported 
to have a widespread biological properties30. 
Thus, cyclocondensation of compound 4 with 
salicylaldehyde and/or 2-hydroxynaphthaldehyde in 
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ethanol/ammonium acetate gave bis(chromene) 14 
and bis(benzochromene) 16 (Scheme 4). Moreover, 
cyclocondensation of 4 with salicylaldehyde in acetic 
acid catalyzed with fused sodium acetate gave 
bis(coumarin) derivative 15. Compound 15 was also 
prepared via hydrolysis of 14 with HCl. IR spectrum 
(cm-1) of 14 displayed absorption bands at 3283, 
3135, 1678 assignable to NH & C=O functions. Its 
1H-NMR spectrum exhibited two signals at 9.16 and 
10.35 due to 2 NH protons, singlet at 8.50 due to 
chromene-H beside aromatic protons at 7.40-8.13 
beside the protons of sebacoyl moiety. 1H-NMR 
spectrum of 15 exhibited D2O-exchangeable signal 
at 10.20 two CONH protons, in addition to sebecoyl 
protons. Finally, cyclocondensation of compound 4 with 
1-nitroso- 2-naphthol in refluxing ethanol catalyzed 
with ammonium acetate gave bis(naphtho[2,1-b]
[1,4]oxazine) derivative 17 (Scheme 4). IR (cm-1) of 
17 showed bands at 3324, 3170 (NH). Its 1H-NMR 
spectrum exhibited a multiplet at 7.12–8.34, ascribed 
to aromatic protons, and two D2O-exchangeable 
singlet at 8.97, 10.26 for NH protons. Scheme 4. Preparation of compounds 14-17
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Conclusion 

	 A facile and appropriate synthesis of 
some unique bis (thiadiazoles, 4-thiazolidinone, 
chromenes, 1,3,4-thiadiazolo[3,2-a]pyridines and 
naphtho[2,1-b]oxazines) containing sebacoyl 
spacer has been described. The chemical structure 
interpretations of the titled compounds were attained 
using elemental analyses, 1H & 13C-NMR.
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