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AVERSATILE NEW SYNTHESIS OF QUINOLINES AND RELATED FUSED PYRIDINES. 

PART 101. ROUTES TO QUINOLINES WITH FUSED AZACYCLES. 

By Roy Hayes and Otto Meth-Cohn*, Chemistry Department, University of 

Salford, Salford, M5 4WT, England. 

swrnnary: Three efficient routes to the title systems have been elaborated 

utilising 2-chloroquinoline-3-aldehyde acetals, 2-chloroquinoline-3- 

ketones or 2-aminoquinoline-3-aldehydes. 

2-Chloroquinoline-3-aldehydes (e.g.1: have been rendered readily available 

as described in earlier papers 
2 

and have been shown to be versatile intermediates 

for functional group interconversions and for the synthesis of fused quinolinesl. 

However, except for one or two special cases 1,3 , we have been frustrated in our 

attempts to fuse nitrogen heterocycles to the quinoline nucleus in this way. 

Thus hydrazones and oximes of these aldehydes exist in the E-form and resist 

cyclisation even under the most rigorous conditions. 
1 

We now describe three 

simple approaches which render such target molecules readily accessible and 

are generally the method of choice for their synthesis. 

Wthod 1. Use of 2-ChloroquirwZine-3-aZdehyde acetaZs (e.g. 21. - 

Whereas the aldehydes (e.g.1) are attacked first at the aldehyde function 

(3) 

by nitrogen nucleophiles, the corresponding acetals' undergo initial substitution 

at chlorine and the products (3) undergo spontaneous cyclisation on de- 

acetalisation with hot aqueous alcoholic mineral acid. By this means we have 

1613 
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prepared in excellent yields the fused pyrazoles (4) and (5) and the diazepine (6) 

by use of hydrazine, methylhydrazine, phenylhydrazine and ethylenediamine 

(4) (5) (6) 

a; R=H, m.p. 144-5' m.p. 235-6' (d) m.p. 169-72' 

b; R=Me, m.p. 225-7' 

respectively. Other routes to the pyrazoles (4 and 5) are multistage and 

give only complex substituted analogues4. The di-aaepinoquinoline (6) is a new 

system. Interestingly, the fused quinoline (6) on standing in chloroform 

solution was slowly transformed into the insoluble dimer (7a), a process which 

could be followed by Fourier transform 1 H n.m.r. and involved hydration at 

the C=N to a carbinolamine followed by ring-opening of the monomer. The similar 

action of 1,3-diaminopropane led to the 16-membered dimer (7) rather than the 

(7) 

expected diazocine, as evidenced by mass spectrcmetry. 

/&&zod 2. Use of %ChloroquinoZine3_ketones (8). - The action of a Grignard 

reagent on the aldehyde (1) followed by dichromate oxidation of the resulting 

secondary alcohols gave the ketones (8) in high yield. These with hydrazine 

cyclised rapidly and in good yield indicating that the substituent R favoured 

formation of the Z-hydrazone. Indeed small amounts of the uncyclised 
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H 

(8) (9) 

a; R=Me, m.p. 81-2' R=Ph, m.p. 258-60° 

b; R=Ph, m.p. 115-7' 

E-hydrazones could also be isolated i‘h these cases. 

&God 3. Use of %AminoquinoZine-3-aldehydes (e.g. 'LO). - 

(10) (11) (12) 

a; R=C02H, m.p. > 300' (d) a. 
, R=Me, m.p. 157-g' (d) 

b; R=C02Et, m.p. 206-8' 
b; R=OEt, m.p. 154-6' (d) 

c; R=CN, m.p. > 330' 

d; R=Ac, m.p. 270° (d) 

The acetal (2) on treatment with liquid ammonia and sodium iodide at 120' 

for 19 h efficiently yielded the corresponding 2-amino derivative (92%, 

m.p. 161-2') which easily hydrolysed to the 2-amino-3-aldehyde (10) with acid 

(100X, m.p. 194-6'). This stable versatile intermediate readily produced 

such systems as (lla, 85X), with malonic acid, (llb, 100%) with diethyl 

malonate and (llc, 95%) with ethyl cyanoacetate. With acetylacetone (12a, 

99%) was obtained while ethyl acetoacetate gave a mixture of (llb, 30%) and 

(12b, 13%). 

The full potential of these approaches is under active study. 
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