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Abstract- 13H-Benzimidazo[?', l':2,3][1,3]thiazino[6,5-blquinolinehasbeen 

synthesised from 2-chloroqninoline-3-carboxaldehydes (1) and 2-mercapto- 

benzimidazole (2). Subsequent transformations of the corresponding 

13-hydroxy derivatives are described. 

2-~hloro-3-~uinolinecarboxaldeh~des~ (1) are useful intermediates in the syntheses ofvarious condensed 

h e t e r ~ c ~ c l e s . ~ - ~  These new heterocyclic compounds are of biological interest because of their defmite 

affinity to the benzodiazepine r e ~ e ~ t o r . ~ , ~  In continuation of our studies in this f i e ~ d , ~ , ~  the reaction of 2- 

chloro-3-quinolinecarboxaldehydes (I) and carboxaldehyde acetals (4,5) with 2-mercaptobenzirnidazole 

(2) was investigated. 

Reaction of 2-chloro-3-quinolinecarboxaldehydes (1) with 2-mercaptobenzimidazole (2) in dry 

dimethylformamide (DMF) at 50 OC led to the formation of 13-hydroxy-13H-benzirnidazo- 

[2', 1':2,3][1,3]thiazino[6,5-blquinolines (3) in good yield (Scheme 1, Table 1). 
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Table 1. Yieldsandmeltingpointsof 13-hydroxy-13H-benzimidazo[2',1':2,3][1,3]thiazino[6,5-b]quinolines 
(3a-f). 

Compound R Reaction time (h) yield (%) mP ma 
3a H 5 86 254-257 

3b 8-Me 22 69 272-274 

3c 9-Me 7 66 249-252 

3d 9-OMe 15 90 266-268 

3e 9-C1 4 88 276-279 

3f 10-Me 8 80 284-286 

a DMSO-ethanol. All the compounds melt with decomposition. 

Similar cyclocondensation was observed when the diethyl- or ethylideneacetals of the 2-chloro-3- 

quinolinecarboxaldehydesg~10 (4,s) were keated with 2-mercaptobenzimidazole (2) in dry DMF at 80 "C 

(Scheme 2, Table 2). 
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The first step of the reaction presumably is the substitution of the 2-chloro group of 1,4, or 5 by the thiol 

group of 2 followed by a cyclization similarly to that was observed in the formation of 

[1,2,4]!iazolo[S, 1':2,3][1,3]thiazin0[6,5-b]~uinoIines.~ 

To investigate the reactivityofthe 13-hydroxy group, transformation reactions ofthe 9-cbloro- 13-bydroxy- 

13H-benzimidazo[2',1':2,3][1,3]thiazino[6,5-b]quinoline (3e) have also been canied out (Scheme 3). 
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Acetylation of 3e with acetic anhydride (acetic acid, 100 "C) gave the 13-acetoxy derivative (7) in 73 % 

yield. Reaction of 3e with ethyl bromide (DMF, room temperature) yielded 6a. The 13-chloro derivative 

(8) was readily produced by the action of thionyl chloride on 3e. Compound (8) was prepared as its 

hydrochloride salt. It was used in the next steps without purification. The 13-chloro group was replaced by 

n-butylamine, 2-mercaptoethanol, ethanol and ethylene glycol giving 9a, 9b, 6a, and 6b, respectively. 

These reactions were carried out without solvent at 25 "C. Compounds (6a) and (6b) were identical with 

that obtained by reaction of compounds 4 and 5 with 2. (Tables 2-4). 

Table 2. Yields and melting points of compounds (6a - 9b) 

Compound yield (%) mp PC) (solvent) 

a From the reaction of compound (8) with ethanol. From the reaction of compound (8) with ethylene 

glycol. Decomposition without melting. 

EXPERIMENTAL 

Melting points were determined in open capillary tubes on a Buchi apparatus and are uncorrected. The 

' H - ~ m r  spectra were recorded on a Varian Gemini-200 instrument at 200 MHz using TMS as internal 

standard and chemical shifts are expressed in ppm. DMSO-d6 was used as solvent in every case. Mass 

specwa were scanned on a VG TRIO-, spectrometer in El mode at 70 eV. 



Table 3. ' H - N ~  and mass spectral data of compounds (3-9) 

Compound ' ~ - N m r  S (ppm), J (Hz) Ms d z  (%) 

7.35(m, 3H); 7.62(m, 3H); 7.83(m, 2H); 8.00(d, J=8, 1H); 
8.12(d, J=8, 1H); 8.69(s, 1H) 

2.71(s, 3H); 7.35(m, 3H); 7.54(m, 2H); 7.68(m, 2H); 
7.83(m, 1H); 7.95(d, J=8, 1H); 8.64(s, 1H) 

2.53(s, 3H); 7.32(m, 3 ~ ) :  7.52(m, 2H); 7.63(m, IH); 
7.81(m, 2H); 8.01(d, J=7.5, 1H); 8.61(s, 1H) 

3.93(s, 3H); 7.31(m, 5H); 7.50(m, 1H); 7.63(m, IH); 
7.82(m, 1H); 8.02(d, J=8, 1H); 8.58(s, 1H) 

7.35(m, 3H); 7.65(m, 3H); 7.82(m, 1H); 8.08(d, J=1.5, 1H); 
8.20(d, J=8.5, 1H); 8.72(s, 1H) 

2.52(s, 3H); 7.32(m, 3H); 7.53(m, 1H); 7.65(m, 2H); 
7.87(m, 3H); 8.58(s, 1H) 

0.97(t, J=7, 3H); 3.48(m, 2H); 7.35(m, 2H); 7.47(s, 1H); 
7.69(m, 2H); 7.93(m, IH); 8.10(d, J=1.5, IH); 8.22(d, 
J=8.5, 1H); 8.79(s, IH) 

3.45(m, 4H); 3.9-4.2(broad, 1H); 7.33(m, 2H); 7.48(s 
1H); 7.69(m, 2H); 7.93(m, IH); 8.08(d, J=1.5, 1H); 
8.20(d, J=8.5, 1H); 8.78(s, 1H) 

1.96(s, 3H); 7.37(m, 2H); 7.72(m, 3H); 8.12(m, 1H); 
8.22(m, 1H); 8.63(s, 1H); 8.84(s, 1H) 

7.42(m, 3H); 7.71(m, 2H); 7.98(m, 1H); 8.1l(d, J=1.5, IH); 
8.23(d, J=8.5, 1H); 8.79(s, 1H); 10.0-10.5(broad) 

0.62(t, J=7, 3H); 1.13(m, 4H); 2.29(m, 2H); 3.48(m, 1H); 
6.97(d, J=7, 1H); 7.30(m, 2H); 7.64(m, 2H); 7.91(m, 1H); 
8.06(d, J=1.5, 1H); 8.18(d, J=8.5, 1H); 8.65(s, 1H) 

2.63(m, 2H); 3.42(t, 1=7, 2H); 4.82-S.Og(broad, 1H); 
7.35(m, 2H); 7.69(m, 2H); 7.80(s, IH); 7.90(m, 1H); 
8.10(d, J=1.5, IH); 8.20(d, J=8.5, 1H); 8.65(s, 1H) 
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13-Hydmxy-13H-benzimidazo[2: 1':2,3][1,3]~hiazin0[6,5-b]quinoIines (3a-f). General procedure. 

The mixture of the corresponding 2-chloro-3-quinolinecarboxaldehyde (1) (10 mmol) and 2- 

mercaptobenzimidazole (2) (1.65 g, 11 mmol) in DMF (20 ml) was stirred at 50 "C. The reaction times are 

given in the Table 1. The reaction mixture was diluted with water (50 ml), the product was filtered off, 

washed with water, dried, and crystallized from DMSO-ethanol mixture. 

Reaction of2-chlora-3-quinolinecarboxaldehyde acetals (4, 5) with 2-mercaptabenzimidazole (2). 

The corresponding acetal(4 or 5) (5 mmol) and 2-mercaptobenzimidazole (2) (0.825 g, 5.5 mmol) was 

dissolved in dry DMF (15 ml) and the solution was stirred at 80 OC for 14 h. The mixture was poured into 

water (30 ml), the precipitated product was collected, washed with water, dried, and crystallized kom 

DMSO-ethanol and DMSO-acetone mixture, respectively, to give 6a (1.2 g, 65 %)and 6b (1.3 g, 68 %). 

Alkylation of 9-ch1om-13-hydroxy-13H-benzimidazo[21':2,3][1,3]thiazino[6,-b]quino/ine (3e) with 

ethyl bmmide. 

Compound(3e) (1.12 g, 3.3 mmol), ethyl bromide (0.72 g, 6.6mmol) and K2C03 (0.46 g, 3.3 mmol) were 

suspended in DMF (15 rnl). The suspension was stirred at room temperature for 6 h. The reaction mixture 

was worked up in a manner similar to that described for the preparation of compounds (3a-f). The yield of 

6a was 0.64 g, 53 %. 

13-Acetoxy-9-chloro-13H-benzimidazo[2: 1':2,3][1,3]1hiarino[6,5-bJqurnoline (7). 

Compound (3e) (1.12 g, 3.3 mmol) was suspended in glacial acetic acid (10 ml). Acetic anhydride (5 ml, 

53 mmol) was addedand the suspension was heated at 100 "C for2 h. The solidmaterial has goneto solution. 

The reaction mixture was cooled to room temperahlre and diluted with water (30 rnl). The crude product 

was filtered off, washed with water, dried and crystallized from DMSO-ethanol. Yield: 0.92 g, 73 %. 

9,13-Dichlom-I 3H-benzinzidazo[2: 1':2,3][1,3]thiazino[6,5-b]qtrinoline hydmchloride (8). 

Compound(3e) (3.39g, lOmmol) wastreatedwiththionyl chloride(30ml, 413 mmol)atrefluxtemperature 

for 3 h. After cooling to room temperature, the solution was diluted with chloroform (30 ml), the crystalline 

hydrochloride salt was filtered off, washed with chloroform and dried. It was used without further 

purification. Yield: 3.79 g, 96 %. 
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Transjbrmatiom of 9,13-dichloro-13H-benzimida2o[2: l':2,3][1,3]thia~in0[6,5-b]quinoline hydmchlo- 

ride (8). General procedure. 

Hydrochloride salt (8) (0.99 g, 2.5 mmol) was stined in 15 ml of the corresponding nucleophile 

(butylamine: 151 mmol; ethanol: 258 mmol; ethylene glycol: 269 mmol; 2-mercaptoethanol: 214 mmol) 

at room temperature for 5 h. Work-up: 

9a: The reaction mixture was evaporated and the residue was crystallized from DMSO-ethanol mixture. 

6a: The solution was poured into water (30 ml), neutralized with 15 % aq. ammonia solution, the solid 

material was collected, washed with water, dlied and crystallized from DMSO-ethanol mixture. 

6b, 9b: The reaction mixture was worked up in a manner similar to that described for the preparation of 

3a-f. 

Table 4. Analytical data for compounds (3-9) synthesised. 

Compound Formula Elemental Analysis (%) 

Calculated Found 

C H N C H N 
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