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2-Styrylchromones constitute a small group of natural heterocyclic compounds with
significant biological properties. Certain natural and synthetic hydroxyl derivatives
have shown important pharmacological and mainly antioxidant activities [1,2].

We are interested in the design of new 2-styrylchromones analogues containing
hydroxyl groups at C-3 and in the Ca=C[3 systems because they could increase the
antioxidation activity of these type of compounds [2]. Our first approach is the
preparation of epoxy systems and then we will try to open the epoxy ring to give the
desired hydroxyl derivatives. We studied the epoxidation of 2-styryl-chromones 1
with hydrogen peroxide and iodosylbenzene using [salen Mn(lll)] as catalyst, and
the epoxy products 2 were obtained in moderate yields. Since the best results were
obtained with iodosylbenzene, we applied oxidant to compounds 3 in order to prepare
4. In this communication, we will report the synthetic details and the structural
characterisation of the epoxides 3 and 4.
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Salen Mn(lll)

-l

——— 1,3 R =H;
H,O, or PhIO R® = H, Cl, Me, NO,
R' O R O 2.4 R' = OH
1,2 3.4 R® = H, Cl, Me, NO,
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Introduction

# 2-Styrylchromones constitute a small group of natural
heterocyclic compounds with significant biological properties
such as pharmacological and antioxidant activities [1,2].

% We are interested in the design of new 2-styrylchromone
analogues containing hydroxy groups because they could
increase the antioxidation activity of this type of compounds [2].

# Our first approach is the preparation of epoxy systems and
then we will try to open the epoxy ring to give the desired

hydroxy derivatives.

# In this communication, we will report the synthetic details
and the structural characterisation of the epoxides 3 and 4.



Epoxidation studies of 2-styrylchromones

% In order to prepare epoxides 3 and 4, we started our study
with the epoxidation of 2-styrylchromone 1la (R=H) with
different experimental conditions.

% We have wused hydrogen peroxide (method A) and
iodosylbenzene (method B) as oxidants and [salen Mn(III)] as
catalyst.

Reaccional scheme R’ R’

1,3 Rl=H

2,4 R'=0OH

a)R?=H, b) R? =},

12 34 ¢) R? = CHs, d) R =NO,



Yields obtained in the epoxidation of 2-styrylchromone la in

different experimental conditions:
P Method A
Exp. Catal. Ligand Oxidant Solvent Conditions n (%) Efec.
(equiv) (equiv) (equiv) n (%)
1A 0.05 1-Melm H,0, aq 30% CH,(Cl,/CH,OH 40 C; N, No reac. 0.0
0.7 30 3.0 ml 19h
2A 0.05 1-Melm | H,0,aq30% | CH,CL/CH,OH | 40C;N, | 3a 267 70.9
0.7 60 4.0 ml 2 days la 62.4
3A 0.05 1-Melm H,0, aq 30% CH,CN 60 C; N, 3a 5.1 13.9
0.7 60 4.0 ml 20h la 63.4
4 A 0.05 PyNO H,0, aq 30% CH,Cl,/CH,OH 40 C; N, No reac. 0.0
0.7 60 4.0 ml 15h
5A 0.05 NH,OAc H,0, aq 30% CH,ClL,/CH,OH r.t.; N, No reac. 0.0
0.4 60 4.0 ml 8h
6A 0.05 1-Melm H,0, aq 30% CH,CL,/CH,OH 40 C; N, No reac. 0.0
0.3 60 4.0ml 2 days
7A 0.05 1-Melm | H,0,aq30% | CH,CL/CH,OH | 40 C;N, 3a 6.0 10.3
(4x) 0.7 (4x) 60 (4x) 4.0 ml (4x) 2 days la 41.9
Legend:
Salen: N, N-bis(3,5-di-zert-butylsalicylidine) NH,OAc: ammonium acetate
-1,2-cyclohexanediaminomanganese (III) chloride r.t.. room temperature

1-MeIm: 1-methylimidazol



Method B

Exp. Catalis. Ligand Oxidant Solvent Conditions N (%) Efec.
(equiv.) (equiv.) (equiv.) N (%)
1B 0.05 PyNO PhIO CH,CN r.t.; N, 3a 15.6 36.2
0.5 2 4.0 ml 4 days la 40.1
2B 0.05 PyNO PhIO CH,CN 60 C; N, 3a 21.2 39.5
0.5 2 4.0 ml 16h la 46.3
3B 0.05 PyNO PhIO CH,CN 0 280 C;N, 3a 11.6 15.3
0.5 2 4.0 ml 2 days la 44.0
4B 0.1 --- PhIO CH,CI, r.t.2>reflux; N, 3a 3.8 19.4
1+1 5.0ml 3 days la 80.2
5B 0.05 PyNO PhIO CH,CN 60 C; N, 3a 9.8 13.2
(4x) 0.5 (4x) 1 (4x) 4.0 ml 3 days la 25.7
6B 0.05 PyNO PhIO Py r.t.2reflux; N, No reac. 0.0
0.5 2 4.0ml 2 days
7B 0.05 PyNO PhIO CH,CN r.t.; N, 3a 14.6 29.8
0.5 2 4.0 ml 4h la 47.9
8B 0.05 PyNO PhIO; 2 CH,CN r.t.; N, 3a 22.9 30.6
0.5 (4x0.5 eq.) 4.0 ml 4h la 25.1
Legend:

. PyNO: pyridine N-oxide

PhIO: iodosylbenzene




The best conditions obtained in the two methods are
marked in grey.

Taking into consideration the best yields obtained, we applied
the conditions to the other 2-styrylchromones and the epoxy

products 3 and 4 were obtained in moderate yields.
H,0, aq. 30% / 1-MeIm PhIO / PyNO
Products
Yield (%) | Efec.Yield (%) | Yield (%) | Efec. Yield (%)
a) R2=H 26.7 70.9 21.2 39.5
b) R?2=Cl 4.0 32.3 9.7 36.2
) c) R? = CH, 7.6 34.7 15.3 27.0
d) R%= NO, 2.7 37.2 4.4 13.1
a) R2=H 2.9 13.5 22.2 39.3
4 b) R?2=Cl 3.4 38.0 11.8 21.8
c) R?=CH, 3.3 26.6 3.8 16.2
d) R?=NO, 2.6 4.3 7.3 20.1




Structural elucidation

WWWWWWWWWWWWWWW
@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@

hhhhhhhhhhhhhhh

H-3,5

CHCI,

H-3

HHHHHHHHHH

HHHHHHHHHH

4.378
3.848
3.800

H—ﬁ H-x

o,B-epoxy-4’-nitro-2-styrylchromone
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Conclusion

% The most appropriated ligant for the epoxidation with hydrogen
peroxide is 1-methylimidazol while with iodosylbenzene is pyridine
N-oxide.

% With hydrogen peroxide we used a biphasic system as solvent
while with iodosylbenzene we used an organic system.

% In general, the best yields for the epoxidation of 2-
styrylchromones are obtained using iodosylbenzene as oxidant but
the more effective in the conversion of the substracts are the method

using hydrogen peroxide.
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