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late (2b) which function a s 1  A-dipole equivalents, with G n e s  is reported 

v 
1,4-Dipolar cycloaddition reactions have atuacted much attention since they provide convergent approaches for the 

construction of polycyclic systems under mild conditions.'-* Several reagents such as &-phenyl substituted 

diesters,' phthalide su l fone~ ,~  phthalides,3cyanophthalides.4 and &-tolyl carboxylates5 have been used as 1,4- 

dipole synthons. Using 1,4-dipolar-qne cycloadditions we have developed convergent routes to anthra- 

quinones? azaanthraquinones.7 and anthracyclinone intermediates.8 

Watanabe and co-workers have done pioneering work in using methyl N-lithiated anthranilates in 1.4-dipolar- 

aryne cycloadditions which proceed under mild conditions to yield acrid one^.^ These reagen!s correspond to 

formal "1.4-dipole equivalents". Based on this approach a novel synthesis of arconycine was reported.9 Here 

U~C repon the synthesis of novel azaacridones by similar methodology. The general strategy is outlined below. 
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The starting materials methyl 2-(aminommethylsilyl)niwnnate (Za) and methyl 3-(aminommethylsilyl)pyrazine- 

2-carboxylate (2b) can be readily prepared10 from the wresponding amino methyl esters (la-b) by metalation 

(n-BuLi) followed by quenching with uimethylsilyl chloride. We investigated initially, the cycloaddition of the 

N-silyl derivative (Za) with benzyne (3a) g e n e r a t e d k h f m m  bromobenzene (4a) and found that 1- - 

azaacridone (5a) could be obtained in 19% yield after aqueous work-up. The uimethylsilyl group was lost 

during the aqueous workup. 

I N-Li 

S iMe3  S iMe3  4a 

la ,  X = CH Za, X = CH 
l b ,  X = N Zb, X = N 

0 

Later, we found that unsymmemc 3-methoxybenzyne (3b) generated from 3-bromoanisole (4b) reacted with 2b 

to givr the corresponding 6-methoxy-I-azaacridone (5b) in 46 % yields as the exclusive aryne product (eq. 1). 

The high degree of regioselectivity observed in this reaction indicates that the reaction involves a concerted, non- 

synchronous cycloaddition of 2a onto the polarized 3-aryne (3b). Several investigators have recently observed 

similar unexpected regioselectivity in aryne cycloadditions with polarized arynes.ll 

2a 5b 

Under similar conditions 2,6-dimethoxy-3,4-didehydropyridyne (3c) generated from 3-bromo-2.6- 

dimethoxypyridine (4c) gave 5,7-dimethoxy-1,6-diazaacridone (5c) in 21 % yield (eq. 2). Later we studied the 

reactions of 2 b  with haloarenes 4b  and 4c to prepare 1,4-diaza- and 1,4,6-mazaacridones. The results are 

summerized in the Table. 

Thus, we have developed a general and simple approach to substituted azaacridones and diazaacridones from 

readily-available methyl 2-(aminotrimethylsilyl)nicotinate (Za) and methyl 3-(minommethy1silyl)pyradne-2- 

carboxylate (Zb), and haloarenes (4a-c). 
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Table, yields of azaacridones 

Sa, X = CH, R = H  
Sb, X = CH, R = OCH 3 
Sd,X = N ,  R = 0 C H 3  

Entry N-silyl compound Haloarene Azaacridone Yield (70) 

1 2a Bromobenzene (4a) 5a 19 
2 2a 3-Bromoanisole (4b) 5 b  4 6  
3 2a 3-Bromo-2,6-di- 5 c 2 1 

methoxypyridine (4c) 
4 2b 4b 5 d 3 1 
5 2b 4c 5 e 2 7 

EXPERIMENTAL 

In a typical procedure, LDA (5 mmol prepared in 15 ml of THF) was added dropwise over 10 min to a solution 

of the N-uimethylsilyl derivative (2) (5 mmol in 20 ml of THF) at -78 OC. The solution was warmed to -20 OC 

over 1 h to yield an orange solution of the anion. The solution was cooled to -40 OC and bromobenzene (7 mmol 

in 15 ml of THF) was added rapidly. Then LDA (10 mmol in 20 ml of THF) was added dropwise, and the 

resulting solution was kept at -40 OC for 10 min, allowed to warm to room temperature, and quenched with 

aqueous saturated ammonium chloride solution. The THF was evaporated under reduced pressure, and the 

residue was extracted with methylene chloride (2 x 50 ml). The combined extracts were washed with brine, 

dried (Na2S04). and concentrated (rotaq evaporator) to provide an oil which was treated with ether, the pure 

product was precipitated out as yellow needles, which was filtered off and washed with ether. All the 

azaacridones were obtained in pure form by treating the crude reaction mixture with ether and filtering the pure 

pralucts obtained. 
1-Azaacridone (5a): Yellow needles; mp 174-180 OC (decamp.) (ether); 1H nmr (CDC13) 6 3.84 (s, 3H), 

6.73 (d, J =  8.1 Hz, 1HL7.17 (d, J =  8.4Hz, lH),7.25 (m, IH), 7.59 (I, J = 7 8  Hz, IH),8.44(d, J = 7 . 9  

Hz, lH), 8.67 (m, IH), 11.91 (br s, IH); hms, m 1 z observed (Mf) 196.0635, CnH8N20 requires 

196.0635. 
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5-Methoxy-l-azaacridone (5b): Yellow needles; mp 207-210 OC (decomp.) (ether); 'H nmr (CDC13) 6 3.84 

(s, 3H), 6.73 (d, J =  8.1 Hz, IH),7.17 (d, J =  8.4Hz, 1H),7.25 (m, 1H),7.59 (I, J = 7 . 8  Hz, IH), 8.44 (d, 

J = 7.9 Hz, IH), 8.67 (m, IH), 11.91 (br s, 1H); hrms, m /  z observed (Mf) 226.0742, C I ~ H ~ ~ N ~ O ~  requires 

226.0742. 

5,7-Dimethoxy-1,6-diazaacridone (5c): Yellow needles; mp 189-197 OC (decon~p.) (cther); 1H nmr 
(CDCI;) 6 3.90 (s, 3H), 3.96 (s, 3H),7.58 (m, IH), 8.58-8.68 (m, 2H), 11.92 (br s, 1H); hrms, m /  z 

observed (M+) 257.0796, C13H11N303 requires 257.0796. 
5-Methoxy-1,4-diazaacridone (5d): Yellow needles; mp 152.155 OC (decamp.) (ether); 1H nmr (CDCI3) 6 
3.84 (s, 3H), 6.72 (d, J = 8.2 Hz, IH), 7.23 (rn, 2H), 7.59 (m, IH), 8.42 (d, J = 7.6 Hz, IH), 11.99 (br s, 

IH); ms, m / z observed (M+) 227.0692, CIZH~NJOZ requires 227.0694. 

5,7-Dimethoxy-l,4-diazaacridone ( 5 ~ ) :  Yellow needles; mp 198-205 OC (decornp.) (ether); 'H nmr 
(CDC13) 6 3.90 (s, 3H), 3.96 (s, 3H), 6.37 (s, IH), 7.59 (m, IH), 11.99 (br s, IH); ms, m /  z 257 (M+). 
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