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SYNTHETIC COMMUNICATIONS, 21(5) , 661-668 (1991) 

SYNTHESIS OF 9,lO-DIHYDRO-9-HYDROXY-2H,8_H-BENZO- 

[ 1,2-!:3,4-b'] DIPYRAN-2-ONES 

V. Sa tyanarayana ,  Ch. Prasad  Rao, G.L. David Krupadanam and 
G. Srirnannarayana* 

Depar tmen t  of Chemis t ry ,  Osmania  University,  
Hyderabad 500 007, India 

ABSTRACT Oxidation of o-allyl-7-hydroxycoumarins wi th  rn-CPBA 
gave  t h e  corresponding 9,10-dihydr0-9-hydroxy-2H,- 
8l j -benzo  [ 1 ,2-b:3,4-k1] dipyran-2-ones. 

1 

we repor ted  ear l ie r  t h e  synthes is  of seve ra l  new pyrano and furano- 

coumar ins  by adopting new  route^^-^. In th i s  pape r  we  r e p o r t  t h e  

resu l t s  of t h e  reac t ion  of o-;;lyl-7-hydroxy-4-methylcournarins (3a-e) 

with rn-chloroperoxybenzoic ac id  (rn-CPBA) t o  g ive  t h e  exc lus ive ly  

9,10-dihydro-9-hydrqxy-4-rnethyl-2H,8H-benzo [ 1,2-b:3,4-b1 ] dipyran- 

2-ones (4a-d & f). However,  Murray e t  al.5 r epor t ed  t h a t  ox ida t ion  

of os thenol  (8- y , y -dimethylallyl-7-hydroxycoumarin) with  m-CPBA 

furnished d ihydrofuranocoumar in  [ (z) colurnbianetin ] under  neu t r a l  

conditions a n d  dihydropyranocournarin [ (z) l o m a t i n ]  under  ac id i c  

conditions.  

* To whom correspondence  should be  addressed. 

In view of t h e  in te res t ing  physiological pi-operties of cournar ins  

661 

Copyright 0 1991 by Marcel Dekker, Inc. 
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662 SATYANARAYANA ET AL. 

N,N-Die thy l -  
oniline,220°C 

H o b  

CH2 =CH-CH2 B r  

A c e t o n e / K ~  C03 

R1 

1 o - e  2 a - e  3 e:R2=CH3 

N .N- D I Q 1 hy I- 
oni l ine ,220  O C  

L 3 a-d  

m - C P B A  

L h r s .  
D r y  CgH6 

PothA Path B 

L 0 -  d 5 0 - d  

S C H E M E - I  

7-Hydroxycoumar ins  ( l a - e )  w e r e  a l l y l a t e d  w i t h  ally1 b r o m i d e  

t o  g ive  c o r r e s p o n d i n g  7-a l ly loxycournar ins  (2a-e)  in a b o u t  97Y0 yield.  

T h e s e  compounds ,  2a-e  on C l a i s e n  r e a r r a n g e m e n t  in N,N-die thyl -  

an i l ine  a f f o r d  o-allyl-7-hydroxycoumarins (3a-e) in good y ie lds  (96Vo). 

‘The m e l t i n g  p o i n t s  a n d  s p e c t r a l  d a t a  of 2a-e  and 3a-e a r e  in a g r e e -  
2 m e n t  wi th  e a r l i e r  r e p o r t e d  d a t a  . 
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OXIDATION OF 0-ALLYL-7-HYDROXYCOUMARINS WITH m-CPBA 665 

Equimolar amoun t s  of 8-allyl-7-hydroxy-4-methyl-3-phenyl- 

coumarin (3a)  and rn-chloroperoxybenzoic ac id  w e r e  dissolved in 

dry benzene and refluxed for 4 hrs. Work up of t h e  react ion mixture  

gave a semi-solid, which w a s  chromatographed ove r  a column of 

sil ica gel  using benzene:chloroform (1: 1 v/v) to give 9,lO-dihydro- 

9-hydroxy-4-methyl-3-phenyl-2H,8H-benzo [ 1,2-k3,4-b' 1 dipyran-2-one 

(4a) ,  m.p. 206OC; IR(KBr) 3500 cm- '  (OH), I t s  

PMR (300 MHz, DMSO-d6) spec t rum showed a signal p a t t e r n  cha rac -  

t e r i s t i c  of -0-CH2-CHOH-CH2- as a p a r t  of a ring system. T h e  

C8-axial and C8-equitorial  protons resonated a t  6 3.63 ( J  - 
8Hax8Heq- 

11.44 Hz; J 9H= 6.61 Hz)  and 3.79 (J8H = 1L44 Hz; 
8Hax, eq '  8Hax 

J8H 9H = 3.32 Hz) ,  respectively,  as two double doublets.  T h e  

C-9 proton resonated at  65.23 as a complex mult iplet  and the  Cg-OH 

resonated as a broad singlet  a t  6 2.02. The  C -axial  and CI0-equi-  

- 15.94 Hz; tor ia l  protons resonated a t  6 3.16 ( J  

= 15.94 Hz; 
JIOHax, 9H loHax 

IOHeq, 

1710 c m - l  (C=O).  

eq' 

10 

10Hax, IOHeq - 

= 6.96 Hz)  and 3.39 ( J IOHeq ,  

9H = 9.63 Hz) ,  respectively,  as two double doublets. The  

resonances due t o  t h e  coumarin ring appea red  a t  the i r  expec ted  

positions (Table  2). 

In MS, in addition t o  the  peaks cha rac t e r i s t i c  of t h e  coumarin 

ring system, 4a also showed M-1-18 [ M-(H+H20) 1 (pyrelium ion), 

M-44 [ M-C2H40 1, M-28-44 [ M-(CO+C2H40) ] . These  peaks a r e  

cha rac t e r i s t i c  of t he  newly formed 9, IO-dihydro-9-hydroxy-4-methyl- 

3-phenyl-2Ij,8H-benzo [ 1,2-k3,4-b' ] dipyran-2-one (4a)  system. The  

completely decoupled 13C-NMR spec t rum of 4a,  also suppor t s  t he  

s t ruc tu re  assigned t o  4a. The carbon resonances due t o  t h e  hydroxy 

D
ow

nl
oa

de
d 

by
 [

M
os

ko
w

 S
ta

te
 U

ni
v 

B
ib

lio
te

] 
at

 0
8:

49
 0

6 
Se

pt
em

be
r 

20
13

 



666 SATYANARAYANA ET A L .  

dihydropyran unit ,  -0-CH2-CHOH-CH2- appeared a t  62.17, 84.85 

and 26.95 ppm respectively.  In the off resonance decoupled spec t rum 

the  C-8 appeared as a t r iplet ,  C-9 as a doublet  and C-10 as a triplet .  

Similarly, compounds 3b-d w e r e  subjected to m-CPBA oxidation t o  

yield angularly fused dihydropyranocoumarins,  4b-d and their  cha rac -  

ter isat ion da ta  a r e  given in Tables  1 & 2. In the  m-CPBA oxidation 

of 3e, the product of the react ion was identified a s  7,8-dihydro- 

4, IO-dimethyl-2-0~0-2lj,6tJ-benzo [ 1,2-k5,4-!' 3 dipyran-7-yl-3-chloro- 

benzoate  (4f),  instead of (4e).  

The regioselect ive formation of 9,1O-dihydro-9-hydroxy-2H,8!- 

benzo [ 1,2-b:3,4-b' - ] dipyran-2-ones (4a-d) is explained by considering 

initial formation of an  epoxide. Intramolecular  a t t a c k  of the  

epoxide by t h e  adjacent  phenolic OH may be  e i t h e r  a t  C-3' t o  give 

4a-d or  a t  C-2'  t o  give (5a-d). Since the  C-3' position is 

s ter ical ly  less hindered than C-2', the phenolic OH a t t a c k s  C-3' 

of the epoxide t o  give 4a-d exclusively6 (Scheme 1). 

EXPERIMENTAL 

7 8 The compounds l a  , lb7,  l c  , ld9 and le"  were prepared 

a s  per the procedures reported in l i terature .  These  compounds were  
7 2 successively al lylated t o  give 2a , 2b7, 2c1' ,  2d and 2e12. T h e  

Claisen r ea r r angemen t  of 2a-e furnished 3a , 3b, 3 c l 1 ,  3d2 and 

3e12, respectively.  

2 
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OXIDATION OF 0-ALLYL-7-HYDROXYCOUMARINS WITH m-CPBA 66 7 

Typical procedure for 9,1O-dihydro-9-hydroxy-4-1nethyl-3-phenyl-2H,8_H- 
benzo [1,2-b:3,4-b'] dipyran-2-one (4a) 

8-Allyl-7-hydroxy-4-methyl-3-phenylcournarin (3a) ( I mmol )  

and m-chloroperoxybenzoic acid ( 1  mmol)  were dissolved i n  dry 

benzene (100 ml)  and refluxed for 4 hrs on a water bath. A f t e r  

cooling to room ternperatire. the separated m-chlorobenzoic acid 

was removed by filtration and the benzene solution was washed 

with 2% aq.sodiurn bicarbonate (2 x 50 ml, to remove traces of acid), 

with water, and dried over anhydrous sodium sulphate. The solvent 

was removed under reduced pressure and the product thus obtained 

was subjected to column chromatography over silica gel (30 g, ACME, 

200 mesh). Elution with benzene-chloroform ( I : ]  v/v) (200 ml)  gave 

4a which was crystallised from methanol as colourless crystals (0.45 g, 

75@/0 yield), m.p. 206OC. 13C-NMR (DMSO-d6; 22.63 MHz; f u l l y  

decoulpled): 6 162.45 (C-2), 121.64 (c-3), 147.63 (c-4),  112.28 (C-4a), 

129.44 (C-5), 112.86 (C-6), 159.14 (C-6a), 105.39 (C-lOa), 148.67 

(C-8a), 134.18 (C-l '),  127.23 (C-2' & C-6'), 126.77 (C-3' & C-5'), 

125.60 (C-4'). 15.57 (C4-CH3), 62.17 (C-8), 84.85 (C-9), 26.95 (C-10). 

Compounds 4b-d and 4f were prepared similarly by t h e  above 

procedure and their characterisation data are given i n  Tables I & 2. 
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