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Abstract : The syntheses of 7,12-Dioxa-benzo[a]anthracenes bearing in C6 a earboxymethyl group and 5- 
aza analogues are described. The key steps are intramoleeular cyclisations of 3-arylbenzo[ 1,4]dioxin-2- 
diethylcarboxamides and palladium catalysed methoxyearbonylation of aryl triflates. 
© 1998 Published by Elsevier Science Ltd. All fights reserved. 

In the course of a research program directed toward the design of anticancer agents we prepared polycyclic 
heterocyclic derivatives exhibiting in vitro and in vivo antitumoral activity I. These compounds contain a planar 
benzodioxinic chromophore, with four or five fused rings, bearing a flexible amino-side chain. 

With the intent of developing these promising series, we needed an easy procedure for the synthesis of 
benzodioxinic substructures 1 and 2 bearing a carboxymethyl group at C6 : 

R l R l O a: R 1 = H, R 2 = H 
b: R I=H, R 2=OMe 

~ , ) " ~ O ~  N c: R 1 =OMe, R 1 =H 

1 CO2Me 2 CO2Me 

We assumed that these derivatives could be obtained respectively from carboxamides 4 and 5 by cyclisation 
leading to a phenol 6 and a lactam 7, and then formation and alkoxycarbonylation of the corresponding aryl 
triflates (Scheme 1). 

We previously described 2 a general procedure for the preparation of 3-arylbenzo[1,4]dioxin-2- 
diethylcarboxamides via the palladium-cataiysed cross-coupling of organotin reagents with aryl halides. This 
method was used to obtain the required derivatives 4 and 5 by coupling the appropriate stannanes 3 respectively 
with 2-iodotoluene and N-(tert-butoxycarbonyl)-2-iodoaniline. 

The treatment of carboxamides 4 with lithium diisopropylamide (3eq.) at -78°C led to the desired 
tetracyclic derivatives 6 in good yields (Scheme 1). 

Moreover, a simple acidic treatment of compounds 5 allowed the deprotection of the N-(tert- 
butoxyearbonyl) aniline moiety and a spontaneous cyclisation leading to the formation of lactam 7 (Scheme 1). 

Palladium-catalysed alkoxycarbonylation involving triflates chemistry 3 was first realized on unsubstituted 
derivatives 6a and 7a.  

The aryltriflate 8a was obtained in 90% yield, at 0°C in dichloromethane by reaction of 6a with 
trifluoromethanesulfonic anhydride (1.2 eq.) in the presence of pyfidine (3 eq.) 3. The treatment of lactam 7 a  
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with sodium hydride (3 eq.) then N-phenyltr if luoromethanesulfonimide (2 eq.) in tetrahydrofuran and 
hexamethylphosphoramide afforded 9a  in 75% yield 4. 

The convers ion of  8a  and 9a  into the required methylesters l a  5 and 2a  6 was finally achieved in both cases 

in 70% yield in dimethylsulfoxide, at 70°C under  carbon monoxide ambient  pressure employing 

(dppp)Pd(OAc)2 as the catalyst (10%) in the presence of  triethyamine (2 eq.) and methanol 7. 

S c h e m e  1 

0 CON~t 2 - . i  -O -CONEt 2 
4 3 5 

Rl ~ :  80% 

6b: 95% ~ ' O  
6c: 72% 

6 OH 7 O 

RI~~~ ~O~ 
Y Y 

9 g=OTf 
8 Y=OTf g[ ) 2 Y=CO2Me g[ :- 1 Y=CO2Me 

7a: 73% 
7b: 85% 
7c: 78% 

a) 2-iodotoluene (1 eq.), Pd(PPh3) 4 (10% mol), Cul (10% mol), 1,4 -Dioxane, reflux; b) N-(tert-butoxycarbonyl)-2 -iodoaniline (I eq.), 
Pd(PPh3) 4 (5% tool), Cul (5% tool), 1,4-Dioxane, reflux; c) LDA (3 eq.), THF, -78°C; d) HCI (6N), 1,4-Dioxane, 70"C; e) Tf20 (2 eq.), 
Pyridine (3 eq.), CH2CI 2, 0*C; f) Nail (3 eq.), THF-HMPA, reflux, then PhNTf 2 (2 eq.); g) (dppp)Pd(OAc) 2 (10% tool), NEt 3 (2 eq.), 
MeOH, DMSO, CO, 70"C. 

W e  have developed a versatile method for the preparation of  new heterocyclic systems to be used in the 

elaboration of  anti tumoral compounds.  
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