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SYNTHETIC COMMUNICATIONS, 22(12), 1713-1722 ( 1 9 9 2 )  

SYNTHESIS OF 3-(2H-INDAZOL-2-YL)-2H[ lI-BENZOPYRAN-2-ONES 

* 
K. Rajendra Prasad and Mal leshwar Darbarwar 

Department of Chemistry 
Osmania Un ive rs i t y  

Hyderabad 500 007, Ind ia  

ABSTRACT : H i the r to  unknown 3-(2H-Indazol-2-y1)-2H[ l lbenzo-  
pyran-2-ones (4a-f) have been synthesized under the  t r i e t h y l  
phosph i te  (TEP) mediated react ion condit ions o f  3-[ [ (2-ni t ro-  
pheny 1 ) -methy lene]amino] -2H-1-benzopyran-2-ones (3a-f) , obtalned 
b y  the condensation o f  3-amino coumarins ( la- f )  wi th  2-ni t ro-  
benzaldehyde ( 2 ) .  

Ccurnarins are w ide ly  d i s t r i b u t e d  i n  na ture '  and e x h i b i t  var ious 

phys io log ica l   effect^^-^. Many na tura l  and syn the t ic  coumarin 

de r i va t i ves  have found wide app l i ca t i on  in  therapy  as an t i -  

c o a g l ~ l a n t s ~  and an t ib io t i cs6 .  Amino coumarins a re  of in te res t  not 

only because of t h e i r  b io log ica l  a c t i v i t i e s  such as hypotens ive  , 7 

11 '"O and an t ia l l e rg i c  , but also spasmolyt ic , an t i bac te r ia l  

because of t h e i r  use as op t i ca l  br ighteners12 and laser dyes . 

8 

13 

Recently interest  on these compounds has been r e v i v e d  because 

of t h e i r  use as f luorescent markers  in  f luorogenic substances 

for the  more sens i t i ve  biochemical  determination o f  enzymes , 

On the  o ther  hand indazole d e r i v a t i v e s  have pharmacological 

14 

c 
To whom correspondence should be  addressed. 
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1714 PRASAD AND DARBARWAR 

R' 

5 a-1 
2' 1' 

4a-f 

R1 H OMe H OMe Br H 
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3-(2H-INDAZOL-2-YL)-2H[l]-BENZOPYRAN-Z-ONES 1715 

importance possessing an t i in f  lammator y , ant iconvulsant , an t i -  

sparnodic, sedat ive,  analgesic 1 5 ’  ’‘ and a n t i b a ~ t e r i a l ’ ~  a c t i v i t y  

and a lso  used as a bronchodi lator18. I t  i s  interest ing t o  evaluate 

phys io log ica l  a c t i v i t y  when two  r ings  a re  fused. Therefore, i n  

t h i s  communication a fac i l e  synthesis o f  h i t h e r t o  unknown 

3-(2H-indazol-2-y1)-2H-[ 11 -benzopyran-2-ones from 3-amino 

( la - f )  and 2-nitrobenzaldehyde (2 )  (Scheme) has 
19,20 

coumar ins  

been repor ted .  

I n  a t y p i c a l  experiment, 8-methoxy-3-amino coumarin ( l b )  and 

2-nitrobenzaldehyde (2) were heated i n  g lac ia l  acet ic ac id  f o r  

6 hours.  A systematic work up  gave a crude compound which 

was chromatographed over a neut ra l  alumina using benzene - 

ethylacetate (3:7) m ix tu re  as an eluent t o  obtain ye l low c r y s -  

t a l l i ne  compound w i t h  a melt ing po in t  172-173OC (3b) .  

The UV spectrum (MeOH) o f  the  compound (3b) showed Xmax 

222 nm, 250 nm and 330 nm. The I R  spectrum (KBr) o f  3b showed 

charac ter is t i c  bands a t  1725 cm- l ,  1605 cm , 1510 cm and 

1320 cm- l .  These absorptions may be assigned t o  lactonic 

carbony l ,  -C=N and -NO2 functions respec t ive ly .  I t s  ’H NMR 

spectrum (CDCI ) d isp layed signals a t  6 8.66 ( s ,  1H) assigned 

fo r  C4-H o f  2H-1-benzopyran-2-one ring, 6 7.71 ( 5 ,  lH ,  azo- 

methyne, -N=CH), 66.9-7.5 (m, 7H, aromatic) and a t  6 3 .1  ( s ,  

3H) due t o  -OCH3 group. The mass spectrum of the  cornpound 

revealed the  molecular ion a t  m/z 324. Based on the  spec t ra l  

data and elemental analysis,  t he  compound has been assigned 

-1 -1 
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1718 PRASAD AND DARBARWAR 

8-methox y-3-[ [ (2-nitropheny1)methylenel -amino] -2H-1 -benzopyran- 

2-one (3b). The fragmentation pa t te rn  o f  the  compound i s  

consistant w i t h  the assigned structure.  

8-Methoxy-3-[ [ (2-nitrophenyl)methylene]amino] -2H-1-benzopyran- 

2-one (3b) and t r i e thy lphosph i te  (TEP) were a l lowed to  reac t  

i n  nitrogen atmosphere fo r  14 hours a t  160OC. A f te r  the  comple- 

t ion  of t he  reaction, t he  excess of TEP and t r i e thy lphospha te  

formed dur ing t h e  react ion were d i s t i l l e d  o f f  under vaccum. 

The crude product obtained was p u r i f i e d  by  chromatography 

over a column o f  neut ra l  alumina. Elut ion w i t h  benzene-ethyl 

acetate ( 1 :  1) mix tu re  a f fo rded a c rys ta l l i ne  colourless compound, 

m.p. 249-50°C (4b) .  

The UV spectrum (MeOH) o f  4b showed 1 max a t  267 nm, 

285 nm and 320 nm, ind ica t ing  t h e  presence o f  indazole and 

2H-1-benzopyran-2-one r i n g  systems. The I R  spectrum (KBr )  o f  

compound showed absorpt ion a t  1715 cm-' charac ter is t i c  of 

lactonic carbonyl  group and a t  1600 cm- l  wh ich  may be  assigned 

t o  -C=N. 'H NMR spectrum (CDCI ) e x h i b i t e d  s ignals a t  6 8.5 

( s ,  lH ,  C4-H o f  2H-l-benzopyran-2-one), 6 7 . 9  ( 5 ,  lH ,  N-CH, 

Ci-H o f  indazole r i n g ) ,  6 6.9-7.7 (m, 7H, aromat ic)  and 

a t  63.8 (5,  3H, -0Me). In the  mass spectrum t h e  molecular ion 

was present a t  m/z 292. Based on t h e  spec t ra l  data and elemen- 

t a l  analysis,  the  compound i s  assigned as 8-methoxy-3-(2H-inda- 

zol-2-yl)-2H-l-benzopyran-2-one (4b) . The fragmentation pa t te rn  

i s  i n  accordance w i t h  4b. The TEP mediated cyc l i sa t ion  of 3b 

3 
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3-(2H-INDAZOL-2-YL)-2H[l]-BENZOPYRAN-2-0NES 1719 

to 4 proceeds through the ni t rene intermediate. The other 

possible structure benzopyran[3,4-b] [ 1,4] benzodiazepinone 

( 5 )  during TEP mediated cycl isat ion of 3b has been ru led out 

by spectroscopic evidences ( I R ,  'H NMR) . 

Adopting th i s  procedure f i v e  other substituted 3-amino coumarins 

(la, c-f) and 2-nitrobenzaldehyde (2)  were reacted to  g i ve  

corresponding 3a, c-f and 4a, c-f i n  good y ie lds.  Their  phys ica l  

data i s  presented in the Table. 

EXPERIMENTAL 

General procedure f o r  3-(2H-indazol-2-yl) -2H-1-benzopyran-2-ones 

(4a-f) 

a)  Reaction of l a - f  w i th  2 

A mixture of  appropr iate 3-amino coumarin ( l a - f )  (0.002 mol) and 

2-nitrobenzaldehyde ( 2 ,  0.002 mol) were heated i n  glacial  acetic 

ac id  (10 ml)  on a steam bath.  The reaction was monitored b y  TLC. 

The so l i d  that separated was f i l t e red ,  washed w i t h  petroleum 

ether, d r i e d  and chromatographed over a column of neutral alumina 

using benzene-eth ylacetate as an eluent to y i e l d  corresponding 

3-[ [ (2-ni t rophenyl  )-methylene]amino]-2H-l-benzopyran-2-ones (3a-f) . 

The data is Dresented i n  the Table. 

b )  Cyclisation of 3a-f t o  4a-f 

3-[ [ (2-ni t ro phenyl)  meth ylenelamino] -2H-1-benzopyran-2-ones (0.002 

mol) and t r ie thy lphosphi te  ( 6  ml)  were ref luxed a t  16OOC on o i l  
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1720 PRASAD AND DARBARWAR 

bath under nitrogen atmosphere. Excess of t r ie thy lphosphi te  and 

tr i iethylphosphate formed during the reaction were d i s t i l l e d  of f  

under vacuum and the resulting residue was subjected to  chromato- 

graphy over a column of neutral alumina. Elut ion w i t h  benzene-ethyl 

acetate mixture y ie lded corresponding 3-(2H-indazol-2-yl)-2H-l- 

benzopyran-2-one as crystal l ine compound. The data i s  given i n  

the Table. 

Biological ac t i v i t y  

Antibacterial propert ies : Ant ibacter ia l  efficacy was tested by 

observing the zone of inh ib i t ion on f i l t e r  d iscs wi th  compound i n  

dimethyl  sulfoxide (DMSO) at  d i f ferent  concentrations. The discs 

were placed on the overnight cultures of Escherichia c o l i  and 

Staphylococus aureus. Compounds 3 c ,  e, f showed moderate a c t i v i t y  

against E.col i .  Whereas compounds 4c and 4f showed moderate 

ac t i v i t y  against both the organisms. The ac t i v i t y  of other com- 

pounds was not significant. 
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