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Xanthones are a well-studied class of heterocyclic compounds [1] and over the years these
substances have been extensively studied due to their biological properties. Both natural and
synthetic derivatives have shown important anti-microbial, anti-tumour, anti-inflammatory as well
as antioxidant activities [2]. Several structure/activity studies of polyphenolic compounds revealed
that the presence of hydroxyl substituents in certain positions of their skeleton is of great
importance for a high antioxidant activity [3].

Taking this knowledge into consideration, we report the synthesis of new polyhydroxy-2,3-
diarylxanthones, starting from the 3-bromo-2-methylchromone 1. Aldol condensation of 1 with
benzaldehydes leads to the formation of 3-bromo-2-styrylchromones 2 followed by Heck reaction
with styrenes to give the 2,3-arylxanthones 3 [4]. The final step consists in the cleavage of
protective groups to obtain the desired polyhydroxy-2,3-diarylxanthones 4.

The preparation of 3-bromo-2-methylchromone (1) involves 3 steps: 

A) Acetylation of 2’-hydroxyacetophenone
B) Transposition of the acetyl group
C) Bromination and cyclization
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REACCIONAL SCHEME

STRUCTURAL ELUCIDATION OF 3’,4’,4’’-TRI-HYDROXY-2,3-DIPHENYLXANTHONE (4f)

The synthesis of polyhydroxy-2,3-diarylxanthones (4) involves also two steps: 

A) Heck reaction of 3-bromo-2-styrylchromone 2 with styrenes
B) Cleavage of the protective groups
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a) R1 = H

b) R1 = OBn

Base (eq.) Time (h) 2a (%) 2b (%)

4 2 55 52

4 12 56 52

4 24 61 53

4 48 87 68
4 72 49 49

The hydroxyl group of 4-hydroxybenzaldeyde 
must be protected. In this case, we used benzyl 
chloride, K2CO3, DMF.  

Compound Et3N  
(eq.)

PPh3 
(eq.)

Catalyst 
(eq.)

Styrene
(eq.) Conditions Yield 

(%)

3a 4 0.1 0.05 5 160ºC; 6h 56
3b 4 0.1 0.05 5 reflux; 3h 49
3c 1 0.1 0.05 2 160ºC; 12h 46
3d 1 0.1 0.05 5 reflux; 6h 51
3e 4 0.1 0.05 5 reflux; 6h 66
3f 1 0.1 0.05 5 reflux; 3h 20

Compound Time (h) Yield  (%)

4b 2 72

4c 4 80
4d 24 69
4e 24 82
4f 24 92
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a) R1 = R2 = R3 = H

b) R1 = H; R2 = OCH3; R3 = H

c) R1 = H; R2 = R3 = OCH3

d) R1 = OBn; R2 = R3 = H

e) R1 = OBn; R2 = OCH3; R3 = H

f) R1 = OBn; R2 = R3 = OCH3

    (4)

a) R4= R5 = R6= H

b) R4= H; R5 = OH; R6 = H

c) R4 = H; R5 = R6 = OH

d) R4= OH; R5 = R6 = H

e) R4= OH; R5 = OH; R6 = H

f) R4 = OH; R5= R6 = OH

1. BBR3, CH2Cl2,
 - 78 ºC, 5 min.
2. r.t.

After an extensive study of the reacion conditions
(base, phosphine, catalyst, solvent) we describe only
the best conditions/yields (B) in the Heck reaction:
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1. PREPARATION OF 3-BROMO-2-METHYLCHROMONE (1)

2. SYNTHESIS OF 3-BROMO-2-STYRYLCHROMONES (2)

3. SYNTHESIS OF POLYHYDROXY-2,3-DIARYLXANTHONES (4)
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