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Abstract - The synthesis of 2.3-diphenyl-4H-henzofuro c3.2-g] furo [3,2-c] 111 - 
henzopyran-4-ones (k.5.2) and 2.3-diphenyl-4H-benzofuro [3.2-g] pyrroloj3.2-c]il]- 

benzopyran-4-ones (lJ. 5 )  i s  described. 

In continuation of our  synthetic workl-3 on hydroxycoumarin derivatives, we now report a 

facile synthesis of 2,3-diphenyl-4H-benzofuro L3, 2-g] furo L3.2-c] L11 benzopyran-4-ones and 

2.3-diphenyl-4H-benzafuro [3, 2-g] pyrrolo 13.2-c] [I] b e n z o ~ y r a n - P o n e s .  Although these 

heterocyclic sys tems have not been reported in the l i terature s o  f a r  but the i r  potentiality 

as phy?iolagically active compounds cannot be ruled out in view of the  various s imi l a r  

4 5 
activities associated with henzofurocoumarins and 2.3-diphenylfurocoumarins . 
First ly,  synthesis of 2, 3-diphenyl-4H-benzofuroC3, 2-gIfuroL3, 2-c][1] benzopyran-4-one (1) 

was ca r r i ed  out in the fallowing way. Condensation of  7-acetyl-2.3,4, S-tetrahydro-8- 

hydroxydihenzofuran6 (2) with diethyl carbonate in the presence of sodium gave 2.3.4.5- 

tetrahydro-7-hydroxy-SH-henzofuro h.2-g]  [I] benzapyran-9-one (2) .  The s t ruc ture  of 3 was 

established on the basis  of i t s  elemental analysis ,  IR and 'H NMR spec t ra l  data. In the 

IR spectrum, two hands at  1660 and 1610 cm-I confirmed the presence of coumarin moiety. 

Compound _3 when condensed with benzoin in d ry  xylene in the presence of p-toluene 

sulphonic acid monohydrate (PTS) furnished only one product, CZ9HZOO4. Its IR spectrum 

showed absorption at1740 and 1615 cm-I and 'H NMR spectrum, besides o ther  signals, 

showed the disappearance o f  the signal  due to C-8 proton. Therefore, it was assigned the 

s t ruc ture  of 8,9,10.Il-tetrahydro-2.3-diphenyl-4H-benzofura [3, z - ~ ]  fu ro  [3, 2-c][l]benzopyran- 

4-one (2) .  Dehydrogenation of 4 with 2.3-dichloro-5.6-dicyano-p-benzoquinone (DDQ) in 

anhydrous benzene afforded the desired 1. The s t ruc ture  of 2 was established an  the  basis 

1 
of i t s  elemental analysis, IR and H NMR spec t ra l  data (Table-I) .  Using the above method 



syntheses of  12-methy1-2,3-diphenyl-4H-benzofum L3.2-g]furo[S, 2-cI[l]benzopyran-4-one (2) 

and 6-methy1-2,3-diphenyl-4H-henzofuro [3, 2-glfuro 13. 2-c][l] benzopyran-4-one (5) were  

6 also effected. Thus, I-acetyl-2,3,4,5-tetrahydro-8-hydroxy- 6-methyldibenzofuran (I-) when 

reacted with diethyl carbonate/sodium yielded _8 which was condensed with benzoin/PTS 

to fo rm 9 and 7-acetyl-2.3.4, 5-tetrahydro-8-hydmxy-9-methyldibenzofuran6 (10) yielded 1_1 - 
which in turn was condensed with benzoin to give 1_2. Dehydrogenation of 9 and 12 with 

DDQ afforded 5 and 6 respectively. All these products were charac ter i sed  on the bas is  of 

elemental analysis ,  IR and 'H NMR spec t ra l  data (Table-I) .  

% '6 H5 
., - 5.7,_8,9 1.2.3.4, R1 R1 = = R2 H: R2 = H = CH 3 

R 2  0 
6 ,1_0 ,5 ,@ R1 = CH3: R2 = H - 

499.12 'GH5 - 
2,3-Diphenyl-4H-benzofuroI3,2-g] pyrrolo [3,2-c] [I] benzopyran-4-one (13) has been 

synthesised a s  follows : The hydraxy compound (2) when condensed with anhydrous ammon- 

ium acetate in dry xylene, gave 7-amino-2,3,4,5-tetrahydro-9H-benzofum [3,2-g][l] benzo- 

pyran-9-one (E). Its s t ruc ture  was established on the basis  of i t s  elemental analysis. IR 

[3350, 3230 (NH2), 1630 (C=O) and 1555 cm-I (C=C)]  and'^ NMR spec t ra l  data. Condensation 

of 13 with benzoin in dry xylene in presence of PTS furnished a single product v i z . ,  

8,9,10,11-tetrahydro-2,3-diphenyl4H-benzofuro 13.2-g] pyrrolo[3,2-c][l] henzopyran-4-one 

(5) which on dehydrogenation with DDQ in anhydrous benzene resulted in the formation of 

15. s imilarly,  reacted with anhydrous ammonium acetate to give 16 which on condensation - 
with benzoin/PTS and subsequent dehydrogenation of the intermediate I'J with DDQ afforded 

2 .  The proposed s t ruc tures  of the above compounds were in agreement with their  

elemental analysis, IR and IH NMR qpectral  data (Table-I). 
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EXPERIMENTAL 

All melting points a r e  uncorrected and in degree centigrade. Light petroleum had boiling 

0 
range 60-80 C and si l ica ge l  were used  f o r  column chromatography and TLC. IR spec t ra  

were recorded on a Shimadzu IR-435 using Nujol. 'H NMH spec t ra  were recorded on a Perkin 

E lmer  R-32 (90 MHz) spec t rometer  and Jeol JNM FX-200 MHz F T  NMR spectrometer .  

Table-I summar izes  the yield, mp and spectral  data for a l l  the new compounds. 

2.3.4.5-Tetrahydro-I-hydroxy-9H-benzofum [3,2-gILl] benzopyran-9-one (2) : 

General  Procedure  

A solution of 2 (2.0 g, 8. 6 mM) in  diethyl carbonate was added to a suspension of pulve- 

r i sed  sodium (1.0 g)  and the  reaction mixture was heated on a boiling water  bath for 4 h and 

water  (25 ml )  was added to the cooled reaction mixture. The aqueous layer wa; extracted 

with ether  to remove an excess of diethyl carbonate and the c l ea r  alkaline solution on 

acidification gave a sol id product (2) which crystallised from ethanol a s  colourless flakes 

(0.84 g), mp 214 .275~~ .  

8.9,lO.ll-Tetrahydro-2.3-diphenyl-4H-benzofuro [3,2-g] fum[3,2-clIl1 benzopyran-4-one ($) : 

General Procedure 

A mixture of 3 (1.0 g, 3.9 mM), benzoin (0.83 g, 3.9 mM) and PTS (0.78 g, 4.5 m M )  i n  

xylene (50 ml)  was refluxed f o r  24 h while collecting the water formed as an azeotrope by  

Dean-Stark apparatus. It was allowed to cool overnight and the separated crystal l ine 

mat te r  f i l tered off. Removal of  xylene f rom the f i l t ra te  gave a st icky mass  which was 

purified by  column chromatography to give 4. It crystal l ised f rom benzene-petroleum ether 

as colourless prismatic c rys ta l s  (0.9 g), mp 194-195OC. 



2.3-Diphenyl-4H-henzoforo t 3 . 2 - a  f u r 0  C3, 2-d[1] benzapyran-4-one (1) : 

G e n e r a l  P m c e d u r e  

A mlx tu re  of 4 (0.2 g, 0 .46  m M )  and DDQ (0.77 g, 0.92 m M )  in  anhydrous  benzene  

(25 m l )  w a s  ref luxed f o r  3 6  I-. The  reac t ion  m i x t u r e  w a s  f i l t e r e d  and  the  f i l t r a t e  was  

washed s u c c e s s i v e l y  with aqueous Na7C03 (10%). wa te r ,  d r i e d  and dis t i l led  of t h e  solvent .  

T h e  re s idue  w a s  sub jec ted  to column chromatography  whi le  elution of column with benzene-  

pe t ro leum e t h e r  (1 : l )  gave  ,$,. It  c r y s t a l l i s e d  f m m  benzene-oe t ro leum e t h e r  as c o l o u r l e s s  

shining need les  (0.15 g) .  m p  2 0 4 - 2 0 5 ~ ~ .  

7-Amino-2.3.4.5-tetrahydro-9H-benzofuro [3,2-d)[l] benzopyran-%one (13J : 

G e n e r a l  P r o c e d u r e  

A m i x t u r e  of 3 (1.0 g ,  3.9 mM),  anhydrous  a m m o n i u m  a c e t a t e  (0.65 g, 8 . 4  m M )  and  d r y  

xylene (80 m l )  waq refluxed for 48 h. A f t e r  r e m o v a l  of xylene t h e  s t i c k y  mass  w a s  t r e a t e d  

with crushed ice to  give  a ~ o l i d  which was  f i l t e red ,  washed  with aqueous Na C O  (5%) and 2 3 

then ,vater .  It c rys ta l l i zed  f r o m  ethanol a s  yellow f l akes  o f  !;? (0.65 g) ,  m p  7 3 4 - 2 3 5 O ~ .  

Tab le  - I : Compounds p r e p a r e d  

1. 67-1.88(m.4H), 2.36-2. 68(m, 7H), 
7 .05-7.44(m,  lOH), 7. 6S(s, 1H)  

contd..  
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Table-I contd.. 

a Satisfactory microanalysis  obtained for  a l l  the  products 
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