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Produc t s  of the a lkylat ion of compounds of the isoflavone type - 7-hydroxyisof lavone,  2-  
me thyI -7 -hydroxy i so f l avone ,  2 -e thoxycarbonyl -7-hydroxyisof lavone ,  2 -me thy l -5 ,7 -d ihy -  
droxyisof lavone,  2 - m e t h y I - 3 - f u r y l - 7 - h y d r o x y c h r o m o n e ,  and 2 - e t h o x y c a r b o n y I - 3 - f u r y l - 7 -  
hydroxychromone  - w e r e  obtmned by reac t ion  with ch loromethyl  der iva t ives  o fhe t e rocyc l e s .  

I n c r e a s e d  i n t e r e s t  in 7 -ca rbomethoxyisof lavone  der iva t ives  has  developed, inasmuch  as  they a r e  
analogs of the medic ina l  p r e p a r a t i o n  Recordi l  [1]. At tempts  [2-5] have been made to synthes ize  va r ious  
m~alogs of this p r epa ra t i on  in o r d e r  to i nc r ea se  the pharmaco log ica l  act ivi ty.  

The p r e s e n t  p a p e r  is  devoted to the synthes is  of he te rocyc l ic  de r iva t ives  of 7-hydroxyisof lavone,  2-  
me thy l -7 -hydroxy i so f l avone ,  2 -methy l -5 ,7 -d ihydroxyisof lavone ,  and 3 - fu ry l -7 -hyd roxych romone  contain-  
ing he t e rocyc l e s  - furan,  thiophene, thiazole,  and benzothiazole - in the 7 posi t ion.  Compounds with s t r u c -  
t u r e s  A and B (Tables  1 and 2) we re  obtained by alkylation of these  compounds with ch loromethyl  d e r i v a -  
rives of the heterocycles. 

' ~ . . .  [ 0 R" 

A B 

R ~ =H, CH 3, COOC2115. COOH; R~=H, O11; 

C sa R '  = i ; COOH 

By compar ing  the data in Tables  1 and 2 it m a y  be noted that  a longer  t ime  is  r equ i red  for  comple -  
tion of the reac t ions  leading to isof lavone der iva t ives  than for  the analogous compounds in the 3 - f u r y I -  
chromone  s e r i e s .  In m o s t  c a se s  the alkylat ions with chloromethyl  der iva t ives  of thiazole  and benzothi-  
azole p r o c e e d  with much g r e a t e r  difficulty than the alkylai ions with s i m i l a r  der iva t ives  of furan  and th io-  
phene.  The introduct ion of an e thoxycarbonyl  group into the 2 posi t ion of the compounds undergoing a I -  
kylat ion a c c e l e r a t e s  the reac t ion  cons iderably .  

Two compounds a r e  f o r m e d  as a r e s u l t  of some of the alkylation react ions:  one of them is  a c o m -  
pound with an e s t e r  g roup  (XVI), while the other  is  a compound with a carboxyl  gToup (XVII). 

EXPERIMENTAL 

The purity of the compounds and the course of the reactions were monitored by thin-layer chroma- 
tography on Merck  s i l ica  gel G with elution by d i e h l o r o e t h a n e - m e t h a n o l  (95 : 5). 
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T A B L E  2 
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XV 
XVI 

XVIt 
XVIII 

XIX 
XX 

XXI 
XXIi 

XXIII 

i L 

CHs H 2-Benzothiazolyl 
CHs t H 2-Methyl-4-thiazolyl 
CHs I I -I 2-Methyl-4-thiazolyl 

iCOOC2H~[ H 2-Benzothiazolyl 
EOOC~H~! H i2-Methyl-4-thiazolyl 

CHs i H i2-Thienyl 
CHs ,OH2 -Thienyl 
CHa H 5 -Methoxyearbonyl- 

L I 2-furyl-  - 
SOOC2H~ I H 5-Methoxycarbonyl- 

I 2-furyl 

R ~ -~ 

~E  

CHs]/8117 C24H,TNQS 
CHs 114~ C21HI~NO6S 

H r229 5 C2oHzsNO~S 
CHa/ 9 '209 I C2GHIgN08S 
CHa 12:151 I C2sHjgNOsS 
CHs[ 5 [162 I CzlHI606S 
CHs[17 140 ] C2~I~607S 
CI-I3' 10 182 ' C2sHi20r ~ 

CH< 7 ~162,5 ! C2sH2oOu~ 
IL i ! 

s.% 

7,3 7,2 
7.6 7,9 
7,7 8,1 
6,5 6,3 
7,1 6,8 
7,9 8,1 
7,3 7,~ 

* Found:  C 63.1; H 4.2%. Calcula ted :  .C 63.0; H 4.1%. 
Found:  C 61.0; H 4.2%. Calcula ted:  C 60.5; H 4.1%. 

53 
287 12 
290 29 
218 89 
287 86 

68 
31 

65 
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2 - M e t h y l - 7 - ( 2 - b e n z o t h i a z o l y l m e t h o x y ) i s o f i a v o n e  (I). A mix tu r e  of 1.25 g (5 mmole)  of 2 - m e t h y l - 7 -  
hyd roxy i so f l avone ,  1.83 g (10 mmole )  of  2 - c h l o r o m e t h y l b e n z o t h i a z o l e  [7], and 1.36 g (10 mmole)  of f r e s h l y  
ca l c ined  p o t a s s i u m  ca rbona te  in 90 ml  of  absolute  ace tone  was  s t i r r e d  and re i luxed  fo r  29 h. The hot  r e -  
ac t ion m i x t u r e  was  f i l t e red  and washed  with ace tone .  The so lvent  was  evapora ted ,  and the r e s idue  was  
washed  with e the r  to give 2.66 g of c rude  p roduc t .  C rys t a l l i z a t i on  f r o m  alcohol  gave 1.7 g of  shiny c o l o r -  
l e s s  p la tes .  

Compounds  I I -V,  VII - IX,  and XI -XI I I  w e r e  s i m i l a r l y  obtained. Compound IV was  c r y s t a l l i z e d  f r o m  
toluene,  while  the r e s t  w e r e  c r y s t a l l i z e d  f r o m  alcohol .  

2 - C a r b o x y - 7 - ( 2 - b e n z o t h i a z o l y l m e t h o x y ) i s o f l a v o n e  (VI). A 1-g  (2.2 mmole)  sample  of V was  d i s -  
so lved  in the m i n i m u m  amoun t  of  ace tone  by heat ing,  and 1.76 ml of 5% sodium hydroxide  solut ion was  
added. The solut ion was  boi led  fo r  a few seconds ,  d i luted to twice i ts  o r ig ina l  vo lume with wa te r ,  and r e -  
f luxed fo r  3-5  rain.  I t  was  then ac id i f ied  to pH 3 to give 0.7 g of p roduc t .  

2 - M e t h y l - 7 - [ ( 5 - c a r b o x y - 2 - f u r y l ) m e t h o x y ] i s o f l a v o n e  (X). A total  of 9.2 mI  of  5% sodium hydroxide  
solut ion was  added d ropwise  to a hot  a lcohol  solut ion of 2 g (5.1 mmole )  of IX. Af te r  a few minu tes  the 
ye l low solut ion was  di luted with 25 ml  of w a t e r  and ac id i f ied  to pH 3 with dilute h y d r o c h l o r i c  ac id  to give 
1.93 g of p roduc t .  

2 - M e t h y l - 5 - h y d r o x y - 7 - [ ( 5 - c a r b o x y - 2 - f u r y l ) m e t h o x y ] i s o f l a v o n e  (XIV). A 0 .6 -g  (1.48 mmole)  s amp le  
of XIII in 15 ml of methanol was refiuxed for i0 rain with 1.5 ml of 2 N sodium hydroxide, and the mixture 
was acidified to pH 3 with dilute hydrochloric acid to give 0.55 g of plates (from alcohol). 

2-~r [2-furyl-5-methoxycar bonyl]- 7- [(5-methoxycar bonyl-2-furyl) methoxy] chr omone (XXII). 
A mixture of i.i g (3.3 mmole) of 2-methyl-3-[2-furyl-5-methoxycarbonyl]-7-hydroxychromone, 2.3 g 
(1.3 mmole) of 2-chloromethyl-5-methoxycarbonylfuran [8], and 1.4 g (i0 mmole) of freshly calcined po- 
tassium carbonate in 250 ml of absolute acetone was stirred and refluxed for i0 h. The hot solution was 
filtered, and the acetone was removed by distillation. The residue on the filter was washed with ether to 
give 0.74 g of plates (from alcohol). 

Compounds XV, XVIII-XXI, and XXIII were similarly obtained and were crystallized from alcohol. 

2-Methyl-3-[2-(5-meth•xycarb•ny•)furyl]-7-[(2-methyl-4-thiaz••yDmeth•xy]chr•m•ne (XVl) and 2- 
IVIethyl-3-(2-furyl-5-carboxy)-7-[(2-methyl-4-thiazolyl)methoxy]chromone (XVII). A mixture of 0.5 g (1.6 
mmole)  of 2 - m e t h y l - 3 - ( 2 - f u r y l - 5 - m e t h o x y c a r b o n y l ) - 7 - h y d r o x y c h r o m o n e ,  0.9 g (6.4 mmole )  of 2 - m e t h y l -  
4 - c h l o r o m e t h y l t h i a z o l e  [9], and 0.8 g (6 mmole )  of  ca lc ined  p o t a s s i u m  ca rbona t e  in 110 ml  of absolute  a c e -  
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tone was ref luxed and s t i r r e d  for 8 h, and the hot solution was f i l tered.  The acetone was removed  by dis-  
t i l lation, and the residue was washed with e ther  to give 0.08 g of XVI. 

The acetone-insoluble  res idue was diluted with water ,  and the p rec ip i ta ted  potass ium salt  of XVII 
was removed  by fi l tration. It was suspended in alcohol, and dilute hydrochlor ic  acid was added with heat -  
ing to dissolve it. The resul t ing solution was diluted with water ,  and the prec ip i ta te  was removed  by fil-  
t ra t ion  to give 0.27 g of product .  
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