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The c o n d e n s a t i o n  of c y a n 0 m e t h y l  d e r i v a t i v e s  of f u r a n  and b e n z o f u r a n  wi th  d i -  and t r i h y d r i c  
pheno l s  has  g iven  the c o r r e s p o n d i n g  2 , 4 - d i h y d r o x y -  and 2 , 4 , 6 - t r i h y d r o x y - a - h e t e r y l a c e t o -  
p h e n o n e s .  The l a t t e r  have  been  c o n v e r t e d  b y  r e a c t i o n  w i th  a c i d  a n h y d r i d e ,  e t h o x a l y l  c h l o -  
r i d e ,  and t r i f l u o r o a c e t i c  a n h y d r i d e  into 3 - h e t e r y l c h r o m o n e s  wi th  m e t h y l ,  t r i f l u o r o m e t h y l ,  
and  e t h o x y c a r b o n y l  g r o u p s  in p o s i t i o n  2.  

I t  i s  known tha t  f l avones  and i s o f l a v o n e s  p o s s e s s  p h y s i o l o g i c a l  a c t i v i t y  [1]: s o m e  of  t h e m  s t i m u l a t e  
the a c t i v i t y  of  the c a r d i a c  m u s c l e  and o t h e r s  e x h i b i t  v i t a m i n - p  o r  a n t i t u m o r a l  a c t i v i t y ,  and y e t  o t h e r s  a r e  
g r o w t h  s t i m u l a t o r s  o r  r e g u l a t o r s  of  the a c t i v i t y  of the n e r v o u s  s y s t e m .  B e n z o f u r a n  a na logs  of i s o f l a v o n e s  
of t y p e s  A and B (R 1 = CH3; R 2 = H; R 3 = A l k  o r  Her) have  r e c e n t l y  been  o b t a i n e d  [2, 3]. In an i n v e s t i g a t i o n  
of  the  p h y s i o l o g i c a l  a c t i v i t y  of t h e s e  c o m p o u n d s ,  i t  was  found tha t  s o m e  of t h e m  p o s s e s s  a c o n s i d e r a b l e  a n t i -  
t u m o r a l  a c t i v i t y  in in v i t r o  e x p e r i m e n t s .  C o n s e q u e n t l y ,  i t  was  of i n t e r e s t  to s y n t h e s i z e  fo r  the  i n v e s t i g a -  
t ion of t h e i r  p h y s i o l o g i c a l  a c t i v i t y  c o m p o u n d s  in wh ich  the b e n z o f u r a n  n u c l e u s  is  a t t a c h e d  to  c h r o m o n e  
t h r o u g h  the fi p o s i t i o n  (C) and a l so  s o m e  c h r o m o n e s  wi th  fu ran  (D) and b e n z o f u r a n  (A, B) n u c l e i  in p o s i t i o n  3. 

A B 

O CH3..~.O~ ~ C O O C ~ m I ~  

C D 
R'~CH 3, CF 3, COOC2H5; R~=H, OH, CHa; R~=AIk 

TABLE 

Compound 

II 
Ill 

XXVI 
XXVII 

XXVIII 
XXIX 
XXX 

XXXI 
XXXII 

1. 2 - M e t h y l - 3 - ( 2 - m e t h y l b e n z o f u r a n - 3 - y l ) - 7 - R 3 0 - c h r o m o n e s  (C) 
J 
J Empirical 

lmp'~ ] formula R~ 

COCHa 
H 
CH3 
C~Hs 
C3Hz 
C4H9 
C6HsCH2 
p-OsNC6H4CH2 
CH2COOC~Hs 

122,5 
273 
128 
137 
168 
169,5 
166,5 
234 
159 

C2,HI6Os 
C~9H~404 
C2oHI604 
C~,H~sO4 
C22H2nO4 
C23H2zO4 
C2~H2oO4 
C26H,gNO6 
C2~H2oO6 

Found, 

72,8 
74,3 
75,0 
75,5 
75,8 
75,9 
79,1 
70,6 
70,5 

% Calc.. % 

H C H 

4,9 72,4 4,7 
4,7 74,5 4,6 
5,0 75,0 5,0 
5,7 75,4 5,4 
6,1 75,7 5,8 
6,4 76,2 6,1 
5,1 78,8 5,1 
4.5 70,7 4,3 
5,4 70,4 5,1 
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~ield, 

0,77 99 
0,51 98 
0,78 69 
0,78 51 
0,78 86 
0,79 86 
0,70 77 
0,73 91 
0,77 79 
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The s ta r t ing  m a t e r i a l  for  the synthes is  of compounds of type C (Table 1) was 3 - c y a n o m e t h y l - 2 -  
methylbenzofuran ,  obtained f r o m  coumar in  v ia  coumar i l i c  acid [4], benzofuran  [5], 2 - ch lo rome thy lbenzo -  
furan [2], 2 -methy lbenzofuran  [6], and 3 -ch lo rome thy l -2 -me thy lbenzo fu ran  [7]. The condensat ion of 3-  
eyanomethy l -2 -me thy lbenzo fu ran  with r e s o r c i n o l  in absolute e the r  in the p r e sence  of zinc chlor ide and 
d ry  hydrogen chlor ide  fo rm ed  2 ,4 -d ihydroxy-a - (2 -me thy lbenzo fu ran -3 -y l ) ace tophenone  (1). The IR s p e c -  
t r u m  of compound (1) con f i rms  i ts  s t r u c t u r e .  

The reac t ion  of compound (1) with acet ic  anhydride in the p r e sence  of t r i e thy lamine  [8] f o rmed  the 
acetyl  der iva t ive  of a 7-hydroxyehromone (If), f r o m  which the 7-hydroxychromone  (III) was obtained by 
heating with dilute a lkal i .  

!lO..r~" -.IOH 

Cln; - o "  ~ ,~ 

I 

o 
II Ac O CH3CO'v~"~O~/CHa HO- ItO'"~x"/O'x/CHs 

II lit 

The t r e a t m e n t  of (III) with acet ic  anhydride in pyridine in the cold led to the r e - f o r m a t i o n  of c o m -  
pound (H). 

The condensat ion of 2 -cyanomethy l -5 -e thoxyca rbony l fu ran  [9] with r e so rc ino l ,  phloroglueinol ,  and 
oreinol  (3,5-dihydroxytoluene) under  the conditions of the Hoesch reac t ion  gave the cor responding  ace to -  
phenones (IV-VI), which were  the s ta r t ing  m a t e r i a l s  for  compounds of type D (Table 2). 

H O x(.~"-../O II Ac20 ~ OOC2H 5 N (C2H5)3 

IV-VI 

~/ ""~ F3c~176 
H o ~ O - ~ / , C F  3 

~ ~ COOC2H5 

/ "  XI, XI! 

OCOC2H s 
o ' o . ~ o . . / ~  

O II 
C H a C O ~ c o o c 2 H 5  

VII, VIII 

I H O -  

~ COOC2H 5 

R 0 

IX, X 

. H O " ~ "  I 'T /OTCOO C2 H5 ~ COOC2H 6 

XIII-XV 

IV, VII, IX, XIII R- I I ;  V, XI, XIV R--OIl; Vl, Vlll,X, Xll,XV R-ClI~ 

The s t ruc tu re  of compound (VI) was conf i rmed  by PMR spec t roscopy .  Its  PMR spec t rum showed the 
signals  of protons  at: 9.57 and 10.05 ppm (OH), 6.36 and 7.13 ppm (3-H and 4-H of a furan ring),  and 6.11 
and 6.18 ppm (aromat ic  protons  of a phenol r ing).  

The Hoesch reac t ion  of 5 -cyanomethy l -2 -e thoxycarbony lbenzofuran  [3] with orcinol  fo rmed  a ketone 
(X-VI), the s t ruc tu re  of which was also shown by its PMIR s p e c t r u m .  The following s ignals  were  found: 9.5 
and 10.0 ppm (OH) and 6.06 and 6.22 ppm (aromat ic  protons of a phenol r ing) .  

l~O~OM uo..~/ou 

c.~ o \ l .~.oY..cooc~.~ OH o ~ - - ~ . ~ ,  

XVI XVlI 
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TABLE 3. Results  of Tests  on Antitumoral Activity 

Type of 
compound 

C 
D 
D 
D 
D 
D 
D 
A 
A 
A 
A 
A 
A 
B 
B 
B 

R' 

COOCzH5 
COOC2H5 
COOC2H5 
CFa 
CHs 
CF3 
H 
CHs 
CFs 
CF3 
CH3 
CHa 
CHs 
CHs 
CF3 

R 2 

H 
CHs 
OH 
CHs 
CH3 
OH 
H 
H 
H 
OH 
H 
H 
H 
H 
OH 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
COCHa 
CHs 
H 
CHs 
H 

Diameter 
of zone, mm 

2O 
30 
2O 
l0 
30 
35 
5O 
65 
6O 
10 
6O 
55 
5O 
5O 
35 
2O 

TABLE 4, IR S p e c t r a  of the 3 - H e t e r y l c h r o m o n e s  (A-D) and the 

%9 [ 0 0 0 I +~ 

II 0 II ~_q 

.,c,~ ~,.~ "~_, 

~ ...ca ,.Q t ~  

16605 17505 
16505t17405 
16355t17105 
16705117255 
1655s I 
1630s I 
1635s 
1630s 

15805 16255 '830w 855w 7555 
15855 1615m 868w 760m 

'840w 860w 770 m* 
15855 825 w 865w 770m* 
1585~ 1610 $ 850 w 885w 752 m* 
16005 '830 m 850w 770 m* 
15805 /1605 s [835 m 870w 770m* 

/ i 

15955 16305 1835 w 890m 7655 
15855 1630 s !850 m 885 m 755 s 
1580m 
1580m 
1580m 
1575m 
15805 
15855 

1585m 

Ke tones  (VI, XVI) 

Comp. vcoo~ 

II 1645s I 1770s 
IIl 1645s I 
VI 1625sl 1700s 
X 16505 1730s 

XII 16705 1730s 
XIV 
XV 

XVI 
XXIII 
XXIV 
XXVI 840 m 890 w 760 s 

XXVII 850 m 755 m 
XXIX 845 s 765 s 
XXX 16355 17505 184(]m 755 s 

XXXV 166851 17155 16205 820w 850 w t 
XXXVIII 16605 ] 1612 m 845 m // 

XXXIX 16605 17405 1615s 888m 7605 
XL 16705 t622 s / 

~-6 fo r  a 2 , 5 - d i s u b s t i t u t e d  fu ran  r i n g .  

v C H s  

2920w 2950 w 

2930 w 2980 w 

2940 w 2990 w 
2940w 2990 w 

2850w 2930 w 

~OH 

3285 s 
3250m 
3250 s 
33005 
3215 s 
3310 s 
3322 s 
3450 s 
3310 s 

2925w 2960 w 3350 2930w 2985 m 
2850 w 2925 w m 

It was  no ted  tha t  when 2 - c y a n o m e t h y l b e n z o f u r a n  [2] was  c o n d e n s e d  wi th  p h l o r o g l u c i n o l ,  not  one but 

two compounds  w e r e  f o r m e d ,  the y ie lds  of wh ich  depended  on the amoun t  of  c a t a l y s t  u s e d  in the r e a c t i o n .  

At  a r a t i o  of 0.3 m o l e  of z inc  c h l o r i d e  to 1 m o l e  of n i t r i l e ,  the m a i n  r e a c t i o n  p r o d u c t  was  compound  (XVII) 
wi th  mp  203~ f o r m i n g  a c o l o r e d  compound  with  a so lu t ion  of f e r r i c  c h l o r i d e .  The IR s p e c t r u m  of c o m -  

pound (XVII) c o n f i r m e d  i ts  s t r u c t u r e .  When 0.6 mole  of z inc  c h l o r i d e  was  u s e d  p e r  m o l e  of n i t r i l e ,  the 
m a i n  r e a c t i o n  p r o d u c t  p r o v e d  to be a compound  wi th  mp  189-190~ (XVIII), c r y s t a l l i z i n g  in the f o r m  of 
c o l o r l e s s  n e e d l e s  f r o m  aqueous  ace tone ,  and g iv ing  no c o l o r  r e a c t i o n  w i t h f e r r i c  c h l o r i d e .  The  s t r u c t u r e  of 
c o m p o u n d  (XVIII) i s  be ing  d e t e r m i n e d  a t  the p r e s e n t  t i m e .  

The k e t o n e s  (XVI) and (XVII), and a l so  a - ( 2 - e t h o x y c a r b o n y l b e n z o f u r a n - 5 - y l ) - 2 , 4 , 6 - t r i h y d r o x y a c e t o -  
phenone [3] and a - ( b e n z o f u r a n - 2 - y l ) - 2 , 4 - d i h y d r o x y a c e t o p h e n o n e  [2] w e r e  c o n v e r t e d  into the c h r o m o n e s  

(XIX)-(XXV) ( types B and A;  R 3 = H, Table  2) by r e a c t i o n  with  t r i f l u o r o a c e t i c  anhydr ide  o r  e t h o x a l y l  c h l o -  
r i d e  in py r id ine  a t  0~ [3]. 

In o r d e r  to ob ta in  d e r i v a t i v e s  wi th  r e s p e c t  to the hydroxy  g roup  in pos i t i on  7, we s tud ied  the a l k y l a -  
t ion  of the c h r o m o n e s  ob ta ined  wi th  ha logen  d e r i v a t i v e s  of  the a l ipha t i c  s e r i e s ,  benzy l  b r o m i d e ,  and e thy l  
b r o m o a e e t a t e .  A lky la t ion  was  p e r f o r m e d  in ace tone  so lu t ion  in the p r e s e n c e  of p o t a s s i u m  c a r b o n a t e .  In 

the a lky la t ion  of  5 , 7 - d i h y d r o x y c h r o m o n e s ,  the f o r m a t i o n  of both  7 -a lkoxy  and 5 , 7 - d i a l k o x y  d e r i v a t i v e s  m a y  
be e x p e c t e d .  A c o m p a r i s o n  of the PIVIR s p e c t r a  of the a lkyl  d e r i v a t i v e s  and of 5 , 7 - d i h y d r o x y c h r o m o n e  e n -  
ab led  the d e g r e e  of a lky la t ion  of the c h r o m o n e s  wi th  two h y d r o x y  g r o u p s  to be e s t i m a t e d .  In the PMR s p e c -  

t r u m  of compound  (XX1V) the s i g n a l s  of the p ro tons  of  h y d r o x y  g roups  w e r e  found a t  11.32 ppm (7-OH) and 
12.00 ppm (5-OH).  The absence  of t h e s e  s i gna l s  f r o m  the P M R  s p e c t r a  of c o m p o u n d s  (XXXV), (XXXVII), 
and (XXXIX) shows  t h e i r  ful l  a lky la t ion ,  wh i l e  the p r e s e n c e  of  a s i g n a l  a t  11.96 ppm fo r  c o m p o u n d  (XXXVIII) 
shows m o n o a l k y l a t i o n .  
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The chromones  and their  der ivat ives  form co lor less  crys ta l l ine  substances with high melting points 
readi ly  soluble in the major i ty  of organic solvents and spar ingly  soluble in water .  

The ant i tumoral  activity of the heteroanalogs of the isoflavones obtained was tested in in vi tro exper i -  
ments by the serial-dilution and the agar-diffusion method [10, 11]. The initial tes t  culture was Staph. 
aureus UF 3. The activity of the compound tested was read f rom the d iameter  of the zone of the absence of 
growth of Staph. aureus UF 3. For  the quantitative evaluation of activity, 10 y / m l  of an individual substance 
was taken as the unit of action. Information on the activities of the chromones  tested is given in Table 3. 

EXPERIMENTAL 

The purity of the individual compounds and the course of the reactions were monitored by chromatog- 
raphy in a thin layer of Merck silica gel G. Chloroform-methanol (9 : I) was used as eluent. Almost all 
the substances possessed a blue fluorescence in UV light, and in iodine vapor they acquired a light-brown 
coloration. The IR spectra of the compounds were measured on a UR-10 spectrometer in tablets of potas- 
sium bromide (Table 4). The assignment of the absorption bands was made for the chromone [12], furan, 
and benzofuran [13] nuclei. The PMR spectra were taken on a ZKR-60 instrument with a working frequency 
of 60 MHz using 0.25 molar solutions in dimethyl sulfoxide at 25~ with TMS as internal standard. 

3-Cyanomethyl-2-methylbenzofuran. With stirring, 20 g (0.12 mole) of 3-chloromethyl-2-methyl- 
benzofuran [7] in I0 ml of dimethylformamide was added to a solution of 8,1 g (0.16 mole) of sodium cya- 
nide in 50ml of dimethylformamide, the mixture was heated at 45-50~ for 6 h, and the precipitate was 
filtered off and washed with toluene. The solvent was distilled off in vacuum, and the residue was fraction- 
ated at 123-124~ (0.5 ram). Colorless viscous liquid crystallizing on standing in the refrigerator in the 
form of large prisms. Yield 16.1 g (86%). According to the literature [7], bp I15-I18~ (0.3 ram), yield 
75%. 

2,4-Dihydroxy-~-(2-methylbenzofuran-3-yl)aeetophenone (1). To a solution of 1.71 g (I0 mmoles) of 
3-cyanomethyl-2-methylbenzofuran in I0 ml of absolute ether was added a solution of 1.32 g (12 mmoles) 
of sublimed resorcinol and 0.68 g (5 mmoles) of fused zinc chloride in I0 ml of ether. Dry hydrogen chlo- 
ride was passed to saturation into the reaction mixture cooled to 0~ and then the tightly closed reactor 
was left at 0~ for 15 h. The ether was decanted from the pink oil that had separated out, the oil was added 
to I00 ml of hot water, and the mixture was kept for an hour at pH 1 at a temperature of 80-90~ After 
cooling, the precipitate that had deposited was filtered off and was washed with water. The yield of (I) was 
1.84 g (65%) of colorless plates with mp 237~ (from 60% ethanol). IR spectrum, era-l: 3290 (vOH); 1635 
(VC=O); 1605 (v OH of a chelate) ;1455 (6CH~) ;2855, 2925 (vCH_) ; 1230, 1250, 1285 (v~ nofa furan ring); 
1370, 1415 (SC_CH); 1170, 1332 (VC_ O an~ 50_ H planar for a phenolic OH); 1105, 1135 (6C_ H planar for 
1,2-disubstituted a~d 1,2,4-trisubstituted benzene rings); 765 (6 C_ H nonplanar for a 1,2-disubstituted ben- 
zene ring); 850, 875 (6C_ H nonplanar for a 1,2,4-trisubstituted benzene ring). Found, %: C 72.0; H 5.1. 
C17H1404. Calculated, %: C 72.3; H 5.0. 

7-Acetoxy-2-methyl-3-(2-methylbenzofuran-3-yl)chromone (II). A mixture of 1.4 g (5 mmoles) of 
(1), 2.55 g (25 mmoles) of acetic anhydride, and 2.02 g (20 mmoles) of triethylamine was heated at 145~ 
for 7 h, after which it was poured into 250 ml of water containing 35 mmoles of HCI. The precipitate that 
deposited was washed repeatedly with water until it was odorless. Yield 1.72 g, needles (from aqueous 
ethanol).  

7 -Hydroxy-2-methy l -3- (2-methy lbenzofuran-3-y l )chromone  (III). To a solution of 1.69 g (4.8 mmoles) 
of (ID in 20 ml of ethanol heated to the boll was added 4 ml of a 5~ solution of caustic soda. After a few 
seconds,  the boiling solution was diluted with 20 ml of water ,  boiled for a fur ther  5 rain, and acidified with 
dilute hydrochlor ic  acid to pH 2-3.  Yield 1.45 g, needles (from aqueous ethanol). 

a - [5-Ethoxycarbonyl furan-2-y l ] -2 ,4-d ihydroxyace tophenone  (IV). With s t i r r ing ,  a rapid cur ren t  of 
dry hydrogen chloride was passed for 10 rain through a solution of 10.73 g (60 mmoles) of 2-cyanomethyl -  
5-ethoxycarbonylfuran in 45 ml of absolute benzene cooled to 0~ Then a solution of 7.92 g (72 mmoles) 
of sublimed resorc ino l  and 4.08 g (30 mmoles) of fused zinc chloride in 28 ml of absolute ether was added. 
Saturation with hydrogen chloride was continued for another 1 h 30 rain to 2 h. and the tightly sealed r e a c -  
tion mixture was left overnight at 0~ After the decantation of the solvent f rom the yellow oil that had 
separa ted  out, the la t ter  was twice t r i tura ted  with dry benzene and was then added to 250 ml of hot water 
and the mixture was kept at pH 1 and a tempera ture  of 85~ for 15-20 min. The (IV) was separated f rom 
the hot solution and well washed with water  on the f i l ter .  Yield 12.8-13.5 g (73-77%) of needles with mp 
162.5~ (from aqueous acetone). Found, ~c: C 62.1; H 5.05. C15Hi40 G. Calculated, %: C 62.1; H 4.9, 
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c~-(5-Ethoxycarbonylfuran-2-yl ) -2 ,4 ,6- t r ihydroxyacetophenone (V) was obtained s imi l a r ly  to (IV) f rom 
1.8 g (10 mmoles)  of 2 -cyanomethyl -5-e thoxycarbonyl furan ,  1.51 g (12 mmoles)  of phloroglucinol,  and 0.68 
g (5 mmoles)  of zinc chlor ide .  Yield 1.6 g (52%), needles  with mp 176~ (from aqueous acetone) .  Found, %: 
C 59.1; H 4.8. CIsH140 ?. Calculated,  %: C 58.8; H 4.6. 

- (5-E thoxycarbonylfuran-2-yl )  -2 ,4 -d thydroxy-  6-methylacetophenone (VI). In a s imi l a r  manner  to 
the prepara t ion  of (IV), 2.7 g (15 mmoles)  of 2-cyanomethyl -5-e thoxycarbonyl furan ,  2.25 g (18 mmoles)  of 
orcinol ,  and 1.02 g (7.5 mmoles)  of zinc chlor ide gave 2.7 g of a br ight  yellow mixture  of i somers .  After  
washing with a small  amount of cold ch loroform,  2.2 g (48~ of (VI) was obtained in the form of a co lo r l e s s  
powder.  Needles with mp 137~ (from aqueous acetone).  Found, %: C 62.8; H 5.5. CI6HI606. Calculated,  
%: C 63.1;H 5.3. 

Compounds (VII) and (VIII) were  obtained s imi l a r ly  to compound (II), and (IX) and (X) s imi l a r ly  to 
compound (III). 

3 - (5 -E thoxycarbony l -2 - fu ry l ) -5 ,7 -d ihydroxy-2- t r i f luo romethy lchromone  (XI).. To a solution of 0.4 g 
(1.3 mmole) of (V) in 2.5 ml of absolute pyridine cooled to 0~ was added 0.74 g (3.5 mmoles)  of t r i f l uo ro -  
acetic anhydride,  and the mixture  was left  at room tempera tu re  for  48 h. After  this,  it was poured into 
cold watei~, and the prec ip i ta te  that deposi ted was f i l te red  off and washed until  odor l e s s .  Yield 0.49 g. 

Compounds (XII, XXI, XXII, XXIV, and XXV) were  obtained in a s imi l a r  manner  to compound (XI). 

2-E thoxycarbonyl -3-  (5 -e thoxycarbonyl -2- fury l ) -  7-hydroxychromone (XIII). Dropwise,  0.54 g (4 
mmoles)  of ethoxalyl  chloride was added to a solution of 0.58 g (2 mmoles)  of (IV) in 2.5 ml of absolute 
pyridlne cooled to 0~ and the mixture  was kept  at room t empera tu re  for  a day. Then the reac t ion  mix-  
ture  was poured into ice wate r  (50 ml) containing 1-3 ml  of 1 N hydrochlor ic  acid. The oil that separa ted  
out changed into a yellow powder on standing. Yield 0,71 g. 

Compounds (XIV, XV, XIX, and XXIII) were  obtained in a s imi la r  manner  to compound (XIII). 

~ - (2 -Ethoxycarbonylbenzofuran-5-y l ) -2 ,4 -d ihydroxy-6-methy lace tophenone  (XVI) was obtained 
s imi l a r ly  to (VI) f rom 2,29 g (10 mmoles)  of 5-eyanomethyl -2-e thoxycarbonylbenzofuran  in 20 ml of ben-  
zene,  1A8 g (12 mmoles)  of orcinol ,  and 0.68 g (5 mmoles)  of zinc chlor ide in 10 ml  of e the r .  The oily 
product  was conver ted  in the solid s tate  a f te r  its t r ea tmen t  with carbon te t raeh lor ide  containing a few 
drops of acetone.  Yield 2 g (56%) of needles  with mp 170~ (from aqueous ethanol).  Found, %: C 67.5; 
H 5.3. C20H1806. Calculated,  %: C 67.8; H 5.1. 

~ - (Benzofuran-2-y l ) -2 ,4 ,6 - t r ihydroxyace tophenone  (XVII). A solution of 1.57 g (10 mmoles)  of 2-  
cyanomethylbenzofuran,  1.91 g (15 mmoles)  of phloroglucinol,  and 0.41 g (3 mmoles)  of zinc chloride in 18 
ml of e the r  was sa tura ted  with d ry  hydrogen chloride and was left  at 0~ for  2-3 h, a f te r  which the solvent  
was decanted f rom the oil, which was added to 150 ml of water ,  the resul t ing mixture  being kept at pH 1 
and a t empera tu re  of 90~ for 1 h 30 rain. The prec ip i ta te  that had deposi ted was f i l te red  f rom the hot 
solution.  Yield 1.23 g (43%), plates with mp 203~ (from 30% ethanol).  IR spec t rum,  cm- l :  3330, 3428 
(vOH); 1650 (vC=O); 1600 (vOH of a chelate) ;  1470 (6CH2); 2850, 2925 (vCH2); 1230, 1260, 1285 (vC-  O of 
a furan);  755 (5C_ H, nonplanar ,  for  a 1 ,2-disubst i tuted benzene ring); 820, 850 (6 C_ H, nonplanar,  for a 
1,2 ,4 - t r i subs t i tu ted  benzene r ing) .  Found, %: C 68.0; H 4.5. C16H1205. Calculated,  %: C 67.6; H 4.3. 

3 - (2 -E thoxycarbony lbenzofuran-5-yD-5 ,7 -d ihydroxy-2-methy lchromone  (XX) was obtained in a 
s imi l a r  manner  to (III) f rom 0AS g (1 mmole)  of 5 ,7 -d iace toxy-3- (2 -e thoxycarbonylbenzofuran-5-y l ) -2 -  
methylchromone  [3] in 20 ml of ethanol and 1.67 ml of a 5% solution of caust ic  soda. Yield 0.33 g .  

7 -Methoxy-2-methy l -3 - (2 -methy lbenzofuran-3-y l )chromone  (XXVI). A solution of 0.15 g (0.5 mmole) 
of (III) and 0.28 g (2 mmoles)  of methyl  iodide in 30 ml  of acetone was boiled with 0.18 g (1.3 mmole) of 
calcined potass ium carbonate  for  16 h. After  the separat ion of the precipi ta te  and evaporat ion of the so l -  
vent, the res idue  was washed with e the r .  Yield 0.11 g. 

Compounds (XXVII-XL) were  obtained in a s imi l a r  manner  to (XXVI). 

1. 
2. 
3. 
4. 
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