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Abstract - 1-Azabenzof~lcycl[3.2.2lazine (3) was synthesized by - 
the reaction sequence startlng from 2-[l-ethoxycarbonyl-2,2-bis- 

(methylthio)vinyllisoquinolinium iodide I ,  involving the cyclo- 

addition of 2-methylthioimidazo[2,1-~lisogu~noline (8) with 
dimethyl acetylenedicarboxylate as the key Step. It was found 

that L a n d  its 2-methylthio derivative (14) are typical aromatic - 
compounds. 

A variety of cyc1[3.2.21azine derivatives have been investigated chiefly because of 

theoretical interest regarding the relationship between the structure and the aroma- 

tic character. As for benzannelated cyc1[3.2.2lazines, only a few reports are 

available. 6r9'10 Recently, we prepared benzo[glcyc1[3.2.21azine - (2) and showed - 
that it is a stable aromatic system.'' As a continuation of our work on benz- 

annelated cyclazines, we carried out the synthetic study of 1-azabenzo[hlcYcl- 

13.2.21azine 1 3 ) ,  1-aza-analogue of 2. 
6 

we chose 2-methylthioimidazo[2,1-~lisoquinoline I&)" as the key intermediate, and 

its preparation was performed by the route shown in Chart 1. Thus, treatment of 

2-[l-ethoxycarb0nyl-2,2-bis(methylthiolvinyl]isoquinolinium iodide ( S 1 l  with 1- 

aminopyridinium mesitylenesulfonate (5113 in the presence of triethylamine in 

ethanol afforded 2-methylthioimidazo[2,1-~lisoquinoline-3-crboxylate (A).14 This 

process involves the initial displacement of a methylthio group of A w i t h  the amino 

group of A, followed by intramolecular cyclization and subsequent liberation of the 
prridinium moiety to give as illustrated in Chart 1. Hydrolysis of &with sodium 

hydroxide in methanol to the corresponding carboxylic acid (7) c and subsequent de- 

carboxylation of 7 by heating in poly phosphoric acid gave the desired compound&. - 
A solution o f A a n d  dimethy acetylenedicarboxylate in toluene was refluxed for 30 h 

using a 50% palladium-charcoal as dehydrogenation catalyst to give the expected 
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~roduct, dimethyl 2-methylthio-l-azabenzo[~]~y~ll3.2.2lazine-3,4-dicarboxylate 

(35?),15 though in a small yield of 6%, together with ethyl 3-1a.B-dimethoxycarbonyl- 

vinyl)imidazo12,1-~lisoquinoline-3carboxylt ( 11)16(4%), dimethyl pyrrolo[2,1-&I - - 
isoquinoline-2,3-dicarboxylate ( ~ ' ~ ( 3 3 % )  and some undefined compounds. Hydrolysis 

of 10 with 10% sodium hydroxide gave the corresponding diacid I almost quantita- - 
tively. Decarboxylation of %occurred smoothly on heating with copper chromite in 

diphenyl ether to produce 2-methylthio-l-azabenzo[~]~y~1[3.2.2lazine (%)I8 in 34% 

yield. Finally, the desulfurization of $was easily effected with Raney-nickel 

to afford the desired parent compound, 1-azabenzo[h]cycl[3.2.2lazine (3)" in ".- 
15% yield (Chart 1). 

Both the 1-azabenzo[~]cycl[3.2.2larines ( s a n d 2  are yellow crystalls and soluble 

in most organic solvents giving pale yellow solutions. They are stable to heat, 

light, and acids. 

The aromatic proton chemical shifts 17.40 - 9.04 ppm) of &in the 'H-NMR spectrum 

are similar to those of benzolglc~cl[3.2.2lazine (3 17.28 - 8.95 ppmll1 and of 
1 1-azacycl[3.2.2]azine (9 17.46 - 8.58 ppm) . The vicinal coupling constant for 

C3-H and C4-H (J3,4=5.0 Hz) is slightly larger than the corresponding value in 

compound 1 and 2 (1: JjP4=4.8 Hz; 2: J3,4=4.9 Hz). The methyl protons (2.94 
m 4 n  - 

ppm) of methylthio group of are strongly deshielded relative to those (2.03 - 

2.33 ppm) of the non aromatic model compounds such as ketene dithioacetals. 
20,21 

The above results show that l-azabenzo[~lcycl[3.2.2]azine derivatives (14, 31 are - * 
typical aromatic compounds. 
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