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INTRODUCTION

Coumarins, in particular pyranocoumarins, are
known as potent inhibitors of acetylcholinesterase
enzyme primarily responsible for neurodegenerative
disorders such as Alzheimer's disease.! Rueping et
al. reported the asymmetric synthesis of
pyranocoumarins using the Jgrgensen—Hayashi
organocatalyst (20 mol%) in dichloromethane at 10
°C for 48-96 h.?2 The study and development of new
methodologies for faster, greener, and more
selective synthesis of bioactive compounds is of
great interest. This study aims to explore the
asymmetric synthesis of pyranocoumarins under
eco-friendly reaction conditions.

RESULTS AND DISCUSSION

Initially, we have study the reaction of «,B-
unsaturated aldehydes with 4-hydroxycoumarin (1),
which was obtained from o-hydroxyacetophenone
and diethyl carbonate in 83% yield.3 The synthesis of
pyranocoumarins started with the reaction of 4-
hydroxycoumarin (1) with trans-2-decenal (2) using
the organocatalysts newly developed by our
research group, that allow the use of alternative
solvents* (Table 1).

Table 1. Asymmetric organocatalytic synthesis of
pyranocumarins - scope of the organocatalysts?
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Entry Catalyst (R1) Yield (%) P ee’
1 SCeH13 90 83
2d SCeHi3 91 87
3 SC2Hs 93 81
4 SCi2Hz2s 89 85
5 OCsH13 83 81
2 Reactions were performed with 4-hydroxycoumarin (1) (1.0

equiv.), trans- 2-decenal (2) (1.3 equiv.), 10 mol% of the catalyst
and 10 mol% of co-catalyst benzoic acid. ® Yields after isolation
by flash chromatography. ¢ Determined by chiral-phase HPLC. ¢
Reaction with 20 mol% of catalyst.

Having established the optimal catalyst for the
reaction (Entry 2), we explored the influence of the

solvent, temperature and presence of the co-catalyst
(Table 2).

Table 2.Asymmetric organocatalytic pyranocumarins
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Entry Solvent Yield (%) P ee’
1 EtOH/NaClag) (2:1) 91 87
2 EtOH 74 86
3 NaClag/ EtOH (3:1) 40 84
4 H20/EtOH (3:1) 53 83
5 Glycerol/EtOH (3:1) 68 82
64 EtOH/NaClag) (3:1) 74 89
7¢ EtOH/NaClag) (3:1) 85 88
8f EtOH/NaClag) (3:1) 81 88
gde EtOH/NaCl@q) (2:1) 87 91

@ Reactions were performed with 4-hydroxycoumarin (1) (1.0
equiv.), trans- 2-decenal (2) (1.3 equiv.), 20 mol% of the catalyst,
10 mol% of co-catalyst benzoic acid and at 10°C. ° Yields after
isolation by flash chromatography. ¢ Determined by chiral-phase
HPLC. ¢ Reaction without co-catalyst. © Reaction was performed
at -10°C. " Reaction was performed at 20°C.

The best reaction conditions for the formation of
pyranocoumarin 3 are described in Entry 9.

CONCLUSION

The methodology tested was effective in the
synthesis of pyranocoumarins using green solvents
in short reaction times. The study of the scope of the
reaction by using aliphatic and aromatic a,B-
unsaturated aldehydes is under investigation. The
pyranocoumarins  will be evaluated against
acetylcholinesterase enzyme.
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