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Summary: Annulation reaction of lactam acetals la and b with primary amides proviaed a facile 
synthesis of di(l-methyZazacycloaIkeno)[2,3-b:2’,3’-d~yridines 6(a-i). Dehydrogenation of Ga,b,d 
formed dipyrrold2,3-b:2’,3Wpyridines la,b,d. 

Lactam acetals belong to a unique class of reactive intermediates which exist in equili- 

brium with highly reactive immonium species 2, a counterpart methoxide ion, and enamine 3 

(Scheme I)3. This property confers on them the ability to react with. nucleophiles, electrophiles 

la,n=l 
b, n = 2 

2 3 

Scheme 1 

and bifunctional species to yield 2- and 3-substituted and 2,3-annulated products4 and thus provides 

a useful platform for the construction of a variety of heterocycles. In our continuing study of 

the synthetic utility 5,b of lactam acetals, it has been observed that their reaction with primary 

amides provides a facile synthesis of dill-methylazacycloalkeno)[2,3-I&?’,3 ‘-dlpyridines 6a-i; 

the ring systems dipy?roloP,3-b:2 ‘,3 ‘-d]pyridine[5,6,5] and pyrrolo[3,2-cj-l,8-naphthyridine~5,6,61 

are hitherto not known in literature while the formation of the parent pyridoC2,3-h&l,b-naphthyri- 

dine[6,6,61 is reported’ 

dicarboxamide. 

only as a bye product in the Hofmann reaction of 2,3’-bipyridine-2’,3- 
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Reaction of la & b with equimolar amounts of benzamide and p-substituted benzamides 

at room temperature in THF yielded B-acylcyclicamidines Qa-d in 74-84% yield. Keeping in 

view, the low nucleophilicity of amides, it appears that the methoxide ion available in the equili- 

brium mixture of lactam acetals, abstracts a proton from the amide nitrogen and thus generates 

corresponding anion which readily condenses with the immonium species 2 leading to the formation 

of 4. Amidines 4a,b (1 g) possessing an activated 3-CH2 group, reacted with E-methyl-2-pyrroli- 

done acetal la (5 ml) at 150” for 3 h to furnish 2-acylimino-3-(I-methyl-Z-pyrrolidinylidene)-l- 

methylpyrrolidines 5a and b which were cyclized in refluxing POCI 

dihydropyrrolo)[2,3-b:2’,3’-dlpyridines 6a, b in fair yield B 
(3 h) to give di(l-methyl-3,4- 

(43-55%) . In an one-pot synthesis, a 

mixture of arylamide (I g) and la (5 ml) was heated at 150” for 3 h and the resulting mixture 

was refluxed in POC13 (I 0 ml) for 3 h to yield the cyclized products 6a-d in 3 5-bl% yield which 

were crystallized from acetone. Structure 6 for the compounds was further supported by dehydro- 

genation of 6a,b,d with Pd-C in refluxing diphenyl ether (b h) to give aromatized dipyrrolo[2,3-b: 

2 ‘,3 ‘-dlpyridines9 7a,b,d (7b-81%) (Table I). 
. 

Condensation of six membered acetal I b with arylamides was found to be more facile. 

Thus heating a mixture of arylamides (1 g) and lb (5 ml) at 150” for 3 h yielded directly the 

cyclized products be-.g (53-59%), while reaction of 2-benzoylimino-I-methylpiperidine 4d with 

&methyl-2-pyrrolidone acetal la furnished the cyclized product bh demonstrating a greater 
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synthetic flexibility of E-acylamidines 4 in the development of various di(l -methylazacycloalkeno)- 

[2,3-bz’,3 ‘-dlpyridines, depending upon their reaction with lactam acetals of various ring sizes. 

These observations indicate an ease of formation of Ct+,bl and [6,6,5] ring systems compared 

to [5,6,51. 

T&e 1: Phj&ol constants of compounds 4-?* 

Compound 
No. 

n1 “2 R m.p. OC % Yield 

4a I 

Qb 1 

4c 1 

4d 2 

5a I 

5b I 

6a I 

6b I 

bC 1 

bd 1 

6e 2 

bf 2 

6g 2 

6h 2 

6i 1 

7a 1 

7b 1 

7d 1 

1 

1 

I 

1 

I 

I 

2 

2 

2 

1 

1 

I 

1 

1 

‘bH5 

@C6H4 

J?N02C6H4 

C6H5 

‘bH5 

p-ClC,H, 

C6H5 

@lC,H, 

PN02C6H4 

3-C5H4N 

‘bH5 

p-CIC,H4 

3-C5H4N 

C6H5 

H 

C6H5 

p-CIC6H4 

3-C5H4N 

Oil 

124-25 

153-54 

139-40 

124-25 

102-03 

141-42 

132-33 

151-52 

155-56 

Oil 

147-48 

Oil 

104-05 

Oil 

144-46 

117-18 

156-57 

80 

83 

76 

84 

50 

56 

46 

56 

35 

61 

53 

59 

54 

38 

32 

81 

78 

76 

*Compounds were characterized by their IR, 1 
H NMR and MS data and satisfactory 

elemental analysis 

This reaction was also studied with aliphatic amides. Reactions with formamide, yielded 

the expected cyclized product 6i in 32% while reaction with acetamide and propionamide resulted 

in the formaiion of intractable mixture. 
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Spectral data of ba: ‘H NMR (CDC13, 6 ppm): 2.85 (s, bH, 2xN-CH.+), 2.8G3.45 (m, 8H, 

ZXC~), 7.OG7.40 (m, 3H, 3’-, 4’- and 5’-ArH) and 7.50-7.80 (m, 2H, 2’- and d-ArE). MS: 

m/z 265 (M+). -- 
Spectral data of 7a: ‘H NMR (CDC13, 6 ppm): 3.94 and 3.99 (2s, 6H, 2xN-CH+), 6.62 and 

6.72 (2d, 3- and 8-A@ J = 4.OHz1, 6.88 and 7.Go (2d, 2- and 7-Ar& J = 4.OHz), 7.25-7.60 

(m, 3H, 3’-, 4’- and 5’-ArH) and 7.80-8.10 (m, 2H, 2’- and b’-Ar-H). MS: m/z 261 (M+). -- 
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