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nbstract : Amentoflavone derivatives wrre prepared by catalytic couphng of 8-Flavone- 

horonic acids with iodoflavones, J-Ar,y~flavtm~.s, HS hlflavonoid synthon, are accessible 

hy the method. 

The synthesis of amentoflavone (1, R'to R6 = H) and derivatives, a biflavonoid 

family with a dissymetrical I-3', II-S connectionl, has not been widely explored'. 

Nakarawa3 has described the formation of dioonflavone la and ginkgetin le by Ullmann 

coupling of 3 '-and &iodoflavones. However this methodology gave a mixture of isomers the 

separation of which proved to be difficult, while yields were not very attractive. 

1 R' R2 R3 R4 R5 I+ 

a 1 Me Me Me Me Me Me 

b 1 Me Me iPr iPr iPr iPr 

ct H Me H H H H 

d I Me Me Me iPr iPr iPr 

el H Me Me H H H 

f ( Me Me Me iPr iPr Me 

g 1 H Me Me H H Me 

More recently Susuki4 and others5 have recommended the use of arylboronic acids 

for aryl-aryl bond formation taking advantage of the following catalytic process : 

Ar-B(OHj2 + Ar'-J Pd (TPP14 + Ar-Ar' 
toluene,Na$03?M 
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We have applied this strategy to the synthesis of amentoflavone ethers and have 

explored two pathways : 

- synthesis of 3'- or 8-flavoneboronic acids followed by their catalytic coupling 

with a suitable iodotlavone ; 

- synthesis, using boronic acids methodology, of 3'-arylflavones and subsequent 

building of the second flavone ring. 

The problem of access to flavoneboronic acids was in part resolved via lithiation 

(n-BuLi/THF, -78") of 8-iodoflavones Za and 2b6 followed by addition of trimethylborate. 

This procedure provided boronic acids 3 in high yields, as crystalline solids, very stable 
7 

under anhydrous conditions . A very low temperature was required during the lithiation 

procedure to avoid side reactions occurring on the heterocyclic portion of the flavone. 

Therefore, the iodofiavone Zc, only partially soluble at -78", could not be lithiated. 

Application of this procedure to 3'-iodoflavones 4 also failed due to isomerisatiwn of 

lithiated species. 

The catalytic coupling reaction of horonic acids 3 with 3'-iodoflavones 4 

(refluxing dioxane, K2C03 2M, Pd (TPP)4) is in competition with the protodeboronation of the 

boronic entity. Consequently an excess of boronic acid was necessary to achieve the complete 

reaction of the iodoflavone. Under these conditions, protected biflavones lb, Id and If are 

obtained in nearly 90 % yields (based on iodoflavones). Selective deprotection at the 5- 

methoxy- or isopropoxy group and -4' or -7 position (for isopropoxy groups only) occurs 

under mild conditions and leads in excellent yields to sequoiaflavon lb, ginkgetin le and 

sciadopytissin lg. 

Aryl-aryl connection via boronic acids has also been tested in the second proto- 

col : 2,4,6-trimethoxyphenylboronic acid 7. readily available from l,3,6-trimethoxybenzene9 

leads with high yield to the 3'-arylflavone 5". This compound can be acylated with 

p-methoxy-cinnamic acid employing BF3 as catalyst. During this procedure a regio selective 

demethylation of the diorthosubstitutcd methoxy group lo occurs leading to the chalcone 6. 

Construction of the second flavone ring is achieved by Oxiddtive cyclisation (12, H2504, 

DMSO) and gives the dioonflavone la. 

The structures of boronic acids 3, intermediates 5, 6 and protected biflavones lb, 

Id and If have been established by elementary analysis and NMR spectroscopy. For the 

protected biflavones the non equivalence (NMR, 500 MHz) of the methyls ot the isopropoxy 

groups in 4'(R3, , R6) 5(R4) and 7(R5)17 IS noteworthy and fndicates a restricted rotation 

around the aryl-aryl bond. The deprotected biflavones lc, le and If possess the same 

properties (UV, IR, NMR) as the natural products or synthetic material described in the 

literature.'3,14,15 

These results indicate the utility of the boronic acrd strategy in the synthesis of 

polysubstituted heterocyclic systems. Isopropyl protection is also very useful, as it 

improves the organic solubility of substrate and is easily introduced and removed. 
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