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SYNTHESIS OF POLYHYDROXY-2,3-DIARYLXANTHONES WITH
POTENCIAL ANTIOXIDANT ACTIVITY
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*Department of Agro-Industries, Escola Superior Agroria de Braganna,
5301-855 Braganna, Portugal; clems@dq.ua.pt
*Department of Chemistry, University of Aveiro, 3810-193 Aveiro, Portugal,
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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 1s
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 of 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 experimental procedures and the characterization of
the new compounds will be presented and discussed.
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A: Benzaldehydes, MeOH, r.t.. 48 h.
B: Et;N, Pd(PPh;),. PPhy, NMP, styrenes
C: BBry. CH,Cly, ~78°C

R'= 4, OBn RY«=H, OH
R? R*= H, OCH, R®, R®=H, OH
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<= |NTRODUCTIDN 3. SYNTHESIS OF POLYHYDROXY-2,3-DIARYLXANTHONES (4)
Xanthones are a well-studied class of heterocyclic compounds (1] and over the years these The synthesis of polyhydroxy-2,3-diarylxanthones (4) invalves also two steps:
substances have been extensively studied due to their biological properties. Both natural anc A) Heck reaction of 3-broma-2-styrylchromane 2 with styrenes
synthetic derivatives have shown important anti-microbial, anti-tumour, anti-intlammataory as wel B) Cleavage of the protective groups o o
as antioxidant activities [Z). Several structure/activity studies of polyphenolic compounds revealec : : O
that the presence of hydroxyl substituents in certain positions of their skeleton is of great (Zab) - t@/\_B, O O 3 Lt E
importance for a high antioxidant activity [3). R? O R R
Taking this knowledge into considerati t the synthesis of yhydroxy-2.3- b @ g il 0@ P
aking this knowledge into consideration, we report the synthesis of new polyhydroxy-Z, 785 5 min

diarylxanthones, starting from the 3-bromo-Z-methylchromone 1. Aldol condensation of 1 with (3) L.rt (4)

a) R =RE=R=H a) R*=R° = R5=
benzaldehydes leads to the formation of 3-bromo-Z-styrylchromones 2 followed by Heck reaction , _ - ) B = H R = OCHe: 75 = H o) R= H RS = OH: RS =
, , _ L Mter an extensive study of the reacion conditions o pl ol —BDEH O R = He 78 = B = OH

with styrenes to give the Z23-arylxanthones 3 [4]. The final step consists in the cleavage of (base, phosphine, catalyst, solvent) we descrbe anly | %ok oF =0 =R =
ot o ahtain the desived nalvhvdeay-7 2-diarvianthanes & I, bl , _ d) R = OBn; RZ=R3= d) Ré= DH; R = RE =
Protective groups to obtain the desired polynydroxy-Z,o-aiarylxantnones 4. the best conditions/yields (B) in the Heck reaction: o) R = 0Bn: B2 = OCHs: 75 = 2) = OH: R = DK R = H
| f) R = OBn; R” = R% = OCH; f) R* = OH; R*= R® = OH
@:E?E%ﬁﬁ@ REAEEIUNAI— SEHEME E [l EtBN PPh Eata yst S’[ypene [: [l _ YlEld . . ]
ompound | (gq ) (qu (eq) | (eq) |“™" itions (34) Compound | Time (h) | Yield (%)
3a | 4 | 01| 005 | 5 |IGO°C;Bh| &A 4b ; /2
D 3 | 4 105 | 5 |reflocah | 49 b 4 ol
‘ 3c | 105 | 7 |IB0°C:17h| 46 i 24 b
3 | 105 | 5 | reflxBh | 4 ‘;ﬁ 52 gg
1 (1) 0 (2) 0 (3) O ) 0 (%) O : g‘; lll :':g g PE:;UXE? gg
A: Benzaldehydes, MeOH, .t 48 h R R Peflux; i

B: EtsN, Pd(PPhs);, PPhs, NMP. styrenes R'=H, DBn R*=H, OH
C: BBrs, CHCly, -78°C RZ RS = H, OCH, R° RE=H, OH

7. STRUCTURAL ELUCIDATION OF 3'4' 4" -TRI-HYDROXY-2.3-DIPHENYLXANTHONE (4f)

H-I H-4 H-z','E,,
H-a'

“:= GENERAL PROCEDURE
|. PREPARATION OF 3-BROMO-2-METHYLCHROMONE (1)

H-5
H-8 -7 e DMSI
The preparation of 3-bromo-2-methylchromone (1) involves 3 steps: | M MM uu ] LJUIL | Hyl
A) Acetylation of 2'-hydroxyacetophenone T T e T T
B) Transpaosition of the acetyl group i ~
L) Bromination and cyclization 3| 4 -0
0
‘ L | LIl A
| N l . v :
e Y - —_— | L [.3
3% B or 34 % N 0% i -
Br -8 . i,
OH [ 0H [ 0 O0H [ OH 0
[ () C-4a
l: CHCOCI, Py, rt. 15h IV: 1. Bro, ethanal, r.t., Zh

NaH ar KO'Bu. THE. reflux 2. HCI, reflux, Zh
et
2. K0®Bu, reflux, Zh -
. H-4 2", -
2. SYNTHESIS OF 3-BROMO-2-STYRYLCHROMONES (2) " ” 26" i Lﬂ\m JCf M; | | MMEJM”;E

H-5'
H-8 H-a | 7 H-6'
[.5' L oo H - @ i
: | EHB LR A oy :é::g:::::::::::::;:::::::::::::::::@z ..... é B
‘ LI Q £ L T L HHE 4 g : ;
(1) a) R'=H I [-7 ., ............................ i
b) R = OBr \225) -8—3 ] '
r base (eq.) | Time(h) | ZaCh) | Zh(h) Ll g { fffffffffffffffff%@f@gﬁffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffgg“::“:“"“:“::“:@% """"
“*The hydroxyl group of 4-hydroxybenzaldeyde i 7 oo 07
must be protected. In this case. we used benzyl 4 12 i i e s I SN - (I (I Bl ;
chloride, K;C0,, DMF. : 24 bl 03 e iy 9
4 48 87 B8 .
, Q,g\ " 4 T2 49 49 AP - T
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