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Abstract - A novel and efficient method is described for one-step conversion of 

dihydrofuroquinolones to dihydropymoloquinolones in high yields under mild 

conditions. 

,2-c]quinolines (1) were known to be K'-competitive inhibitors of the 

gastric (H+/K')-ATP~S~.'.' These compounds have therapeutic potential in the treatment of disorders 

such as peptic ulcer and gastroesophageal reflux disease, particularly if they could he shown to avoid the 

sustained hypergastrinemia observed after chronic exposure to omcprazole.' A convergent synthesis of 

pyrroloquinoline ( I )  from the dihydropyrroloquinolones (2) was reported (eq. I).' 
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The key intermediates (2) were prepared via a sequence involving chlorination of 4-0x0-2,3- 

dihydrofuro[3,2-c]quinolones (3), acid hydrolysis, and cyclization with anilines in about 20 % overall 

yield (eq. 2). Thus, this method had limitations, such as three step sequence in low yields and limited 

variation of the anilines. 

In connection with our research program toward the developmcnt of new drug for peptic ulcers,3 we have 

had occasion to study pyrroloquinoline ( I ) .  I1 was desired a more efficient synthesis of intermediate (2) 

that would supply pyrroloquinoline (1) in a fewer steps. We rcport here a convenient and versatile 

synthcsis of dihydropyrroloquinolones (2) by direct conversion from dihydrofuroquinolones (3) (eq. 3). 

It was postulated that the conversion could be accomplished in one-pot process. Initial reaction of 

dihydrofuroquinolone (3a) (RI= OCHx). which was readily prepared by the reported method.' with 2.5 

equiv. of aniline in phenol at I90 "C for 48 h gave 2a (RF OCH?, RF Ph) in 40 % yield along with air 

oxidation product (4a) in 32 % yield (Table 1). Encouraged with this result, we investigated the present 

reaction in detail. We examined a number of solvents and temperature to optimize the reaction 
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conditions and the results were summarized in Table 1 

Table 1. Effects of Solvent on the Reaction 

fi0 + Ph-NH* - fl \ N 0 + fl0 N 

1 1  OCH? OCI 1) I I 
OCH) 

3a l a  4a 

solvent reaction condition' isolated yield (%) 
("C I h) 2a 4a 3a 

phenol 190148 40 32 16 

1.4-dioxane 110124 - 87 

DMF 1601,15 - 85 

ethylene glycol 205 I15  37 5 45 

di(ethylene glycol) 250115 83 5 - 

poly(ethylene glycol) 2201 15 63 10 7 

"All reactions were carried out using 2.5 equiv. of aniline. 

Among the solvents en~ployed, di(ethy1ene glycol) was found to be the most effective and the reaction 

was completed within 15 h at 250 "C. Tri(ethylene glycol) and poly(ethy1ene glycol) were also effective, 

while the reaction did not proceed in DMF and 1.4-dioxane. We also examined various amines under 

the standard reaction conditions. Table 2 shows experimental results and illustrates the efficiency, the 

applicability, and the scope of the present method. In general, the reaction was carried out with a 2.5 

equiv. of amincs in di(ethylene glycol) at 250 "C for 15 h.6 Air ox~dation was possibly blocked by using 

pressure bottle under nitrogen atmosphere. The reaction of 3 with aromatic amines proceeded smoothly 

to afford the corresponding 2 in high yields. For example, the reaction with o-toluidine gave 2b in 82 % 

yield with no detectable side products. Employment of electron-donating groups at para-position of 

aromatic amine accelerated the reaction, 
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Table 2. Direct Conversion of Dihydrofuroquinolones (3) to Dihydropyrroloquinolones (2). 

No. R, R2 yield (%)u I No. R,  R2 yield (%P 

- 

T h e  numbers in parentheses indicate the recovered starting material (3a) or (3b) 

while electron-withdrawing groups at para-position slowed the reaction. The reaction with 4-amino-m- 

cresol gave the corresponding dihydropyrroloquinolone (2k) in 86 % yield after 10 h. In case of 4- 

fluorotoluidine, 2c was obtained in 57 % yield along with the 20% recovery of 3a. With p-nitroaniline, 

the starting material ( 3 4  was recovered in 80 % yield even after 24 h. The reaction of aliphatic amines 

such as benzylamine or isobutylamine with 3 gave no good results after 24 h, yielding in below 40 %. 

Although clear conclusions regarding the reaction mechanism await further study. the reaction may 

proceed via the intermediacy of 5 and 6 as shown in Scheme. Further study on this mechanism is in 

progress in our laboratory. 

In conclus~on, a novel one-step synthesis of dihydropyrroloquinolones (2) from dihydrofuroquinolones 

(3) has been developed.' We believe that this could be a powerful method for the synthesis of diverse 
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pyrrolo[3,2-clquinoline derivatives which are useful as (H'1K')-ATPase inhibitors. 

Scheme. Proposed Mechanism for Conversion of 3 to 2 
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