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Abstract - The one-pot synthesis of quino/?,3-b-7/i,57benzoxazepines - 
3a-c from 2-chloroquinoline-3-carbaldehydes la-sand *-minophenol 
Y Y 

is described. Reduction of 3a+-zwith lithium aluminum hydride afforded 

11,12-dihydroquino/?,3-~-7/~,~7benzoxazepines - 4a-c in high yields. 
u w 

Although condensed seven membered heterocycles have been the subject of many 

synthetic studies in view of their pharmacological properties, little work has been 

carried out on the preparation of tetracyclic derivatives. Recently the formation 

of 6g-quino/?,3-~-7/i.57benzddiazepine - and its 11,12-dihydro derivative was ob- 

served by Bhanumathi and coworkers1, when a 2-chloroquinoline-3-carbaldehyde was 

treated with 2-phenylenediamine. However a benzimidazole derivative was the main 

reaction product. 

In this paper we report a facile one-pot synthesis of quin0~?,3-b_7/i,57benzox- 

azepines 3_a-> and the reduction to the corresponding 11.12-dihydro derivatives 

4a-c 
r d  
2-Chloro-3-formylquinolines la-c were condensed with 2-minophenol to give quan- 

N 4 

titatively the intermediate imines %a-2, which were then cyclized in high yields 

to 1,s-benzoxazepines %a-5, using anhydrous potassium carbonate under the condi- 
2 tions adopted by Nielsen and Pedersen . 

The structure of tetracyclic derivatives 3a-c was inferred from analytical and 
N 4 

S P ~ C ~ ~ ~ S C O P ~ C  data. A characteristic feature of the 'H nmr spectra of these 1.5- 

benzoxazepines is the higher field resonance of iminic and C-13 protons relative 

to that shown by the corresponding Schiff bases (CH=N and 4-H.in compounds %a-2). 

Compounds %a-5 were then smoothly reduced by lithium aluminum hydride to the 

11,12-dihydrobenzoxazepines 4a-c in high yields. 
C Z 



1 a-c 2 a - c  

In the 'H nmr spectra of $a-5 the presence of a singlet at 6 = 4.55 ppm assigned 

to CH -NH protons, together with the lack of iminic signal, provided evidence for 
-2 

the structure of these reduction products. 

Table 1. Physical and analytical data of aldimines 2a-c ,., .4 
- 

compound mp. T I;? formula analyses % 
crystallizZion calcd. /found 
solvent 167 -- C H C1 N 

2b 186-187 ' C H C1N20 68.80 4.42 11.95 9.44 
nl EA-E 

17 13 
68.84 4.48 12.10 9.29 

/a7 All the compounds melt with decomposition. /!7 EA = ethyl acetate: E = ether. -- 
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Table 2. Selected spectral data for aldimines 2;-5 

- - 

/a7 All the reported signals appear as singlets. -- 

Table 3. Physical and analytical data of quino!~,3-b-7/i,~7benzoxazepines %a-5 

and their 11.12-dihydro derivatives 4a-c .,, - 
compound yield % -- /a7 mP, O C  L i i  formula analyses % 

calcd./found 
C H N 

-- - - 

/;7 Yields from weights of homogeneous chromatographic fractions. 6 7  All the -- -- 
compounds were crystallized from ethyl acetate. 



Table 4. Selected spectral data for quino/?,3-~-7/i,57benzoxazepines - 3a-c and 
W N 

their 11,12-dihydro derivatives 45-5 

/a7 All the reported signals appear as singlets. 167 Superimposed on another -- -- 
aromatic. 

EXPERIMENTAL 

Melting points were determined with a BUchi oil bath apparatus and are uncorrected. 
1 

Ir spectra (KBr) were recorded with a Perkin-Elmer 983 spectrophotometer. The H 

nmr spectra were measured with a Varian EM-390 (90 MHz) spectrometer, using deuter- 

iochloroform as the solvent (tetramethylsilane as internal standard). Merok silica 

gel 60 (230-400 mesh) was used for column chromatography. The drying agent was 

sodium sulphate. Dry tetrahydrofuran (THF) and N,N-dimethylformamide (DMF) were 

used. 

General Procedure for the Synthesis of Quino/s,3-b 7/i,57benzoxazepines %-s 
A Solution of 2-chloroquinoline-3-carbaldehyde3 2-2 (0.5 mmol) and 2-aminophenol 
(0.5 mmol) in 2.5 ml of THF was stirred at room temperature for 2 h (3 h in the 

case of LC) and evaporated under vacuum. To the yellow homogeneous (nmr) residue 4 

DMF (5 ml) and dry potassium carbonate (0.25 g) were added. After stirring at 85- 

90 'C for 3 h, the mixture was cooled and partitioned between ethyl acetate and 

water. The organic phases were dried and evaporated to give a solid residue, which 

was chromatographed on a column of silica (1:40). Elution with dichloromethane and 

dichloromethane-ether (95:5)  afforded pure title compounds 32-3 

Reduction of ~:uino/s, 3-b 7/i,57benzo~a~epine~ %-% . 

To a stirred solution of 32-5 (0.5 mmol) in THF (5 ml), cooled at 0 O C ,  lithium 

aluminum hydride (1 mmol) was carefully added. After stirring at room temperature 

for 30 min the excess of hydride was decomposed with the minimum amount of ethyl 
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acetate and ice, cooling at 0 'C. The organic solution was separated by filtration. 

washing the solid residue with ethyl acetate. The filtered organic solution was 

washed with water, dried and evaporated. The residue was chromatographed on a sili- 

ca column (1:20), eluting with dichloromethane-n-hexane (9:l) and dichloromethane. 

to afford pure 11.12-dihydroquinol~. - 3-~-7/i .?7benzoxazepines 4a-c. 
u w 
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4. The intermediate imines were also isolated and characterized (Tables 1 and 2). 

Cyclization of pure imine 2_b afforded benzoxazepine 3b in higher yield (97%) 
n 

than that arising from one-pot procedure (93%). 
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