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Abstract . 1-(2-Apdroxyphenyll-3-phenyl-1,3-propanedione (la) reacts with forma- 
ldehyde in the presence of different 1-arylpiperasines (2) to form (1:l) inclus- 
ion compounds (3) which on column chromatographic separation yield 4,5,11,12-di- 
benzo-7-hydroxymethyl-l,3-dioxa-6,lO-dioxo-7,S-diphe~lcyclododecane (4) and the 
corresponding 2 1 react with formaldehyde in the presence of triethylamine to 
form 3-aroyl-3-(2,3-dihydro-4H-l-benzopyran-4-one-3-ylmethyl)-2,3-dihydro-4H-l- 
benzopyran-l-one (5) along with bencoic acids and with bentaldehydes in the 
presence of a base to give 2-aryl-2,3-dihydro-4H-1-bensopyran-4-one (61 

It is well known that 1,3-diketones undergo a CO-C bond cleavage under 

basic conditionsl. 1.3-Diphenyl-1,3-propanedione is reported to undergo dimeri- 

sation on reaction with formaldehyde2.a and to form 2-bencoyl-1,3,5-triphenyl- 

1,5-pentanedioned on reaction with bensaldehyde. Similarly, I-(2-hydroxyphenyll- 

3-phenyl-1,3-propanedione (la) condenses with aryl aldehydes to form the corres- 

ponding arylidene derivatives5 as well as 3-arylflavones@. 

During our attempts to carry out the Mannich reaction on 1, when equi- 

molar quantities of la, 1-arylpiperazines (2) and formaldehyde were stirred in 

ethanol at room temperature, 3 separated. On column chromatographic separation 3 

la= H 

Ic=OCH3 

lb=CH3 

ld=CL 

Table I : Inclusion compounds 3 

_____-______________~~~~~~~~~~~~ 
No R m.p.(oCl yield (Y) 
____________________~~_~~~~~~~~_ 

3a H 112-13 93 

3b 2-C& 169-170 94 

3c 3-CRa 135-36 91 

3d 4-CEia 166-67 94 
___-_^______^________---___ V--V- 
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gave 4.5;11,12-dibenso-7-~droYprethgl-l,9-diora-6,l0-dioxo-7,9-diphenylcyclo- 

dodecana (417 (map. : 97-96oC, yield : 91%) and the starting 2 in a 1:l molar 

ratio The reaction was parallel to that of 1,3-diphenyl-1,3-propanedione with 

formaldehyde. Using different 1-arylpiperasines, a series of 3 was prepared 

(table I) 1 reacted with formaldehyde in the presence of other secondary ami- 

nes, like morpholine, piperidine, 

the reaction appeared to be a base 

pyrrolidine, etc., in the same manner. Hence, 

catalgsed reaction of formaldehyde with 1 

When la was reacted with equimolar quantities of formaldehyde in etha- 

nol in the presence of triethylamine, at room temperature, 3-bencoyl-S-(2.3-di- 

~dro-4B-l-bencopyran-4-one-3-ylmethyl~-2,3-dihyd~-4H-l-bentopyran-4-one (5a)a 

was obtained. From the mother liquor, benzoic acid was isolated in the equiva- 

lent amount. Similarly lb-d reacted with formaldehyde 

series of 5 was obtained (table II). 

1 - 
CH20/ Et3N 

c 

EtOH 

Table II : 3-aroyl-S-(2,3-dihydro 
-4H-1-bentopyran-4-one-3-ylethyl)- 
-2,3-dihydro-IH-1-benaopyran-4-ones 
_____--_____________~~-~~~~~~~~~ 
No m P.P.(OC) yield (%I 
__~___-_____________~~~~~~~~~~~~ 

5a H 176-77 88 

5b CH1 200-01 90 

5c CCHa 192-93 93 

5d Cl 143-44 90 
--_---__---_-____-__~~~~~~~~~~~~ 

in the same manner and a 

+ 

R2 

To extend the reaction, la was reacted with equivalent amounts of sub- 

stituted benzaldehydes in the presence of morpholine in ethanol to obtain a ser- 

ies of 2-ary1-2,3-dihydro-4El-l-bensopyran-4-ones (610 (table III) In eaah reac- 
tion benaoic acid was isolated as the aide product. 

The formationn of 5 was believed to take place as shown in scheme II. 

while 4 could be formed by dimerisation of 1 through methylene bridges and the 

hydroxymethylation. The reaotion of 1 with a benzaldehyde could proceed by the 

mechanism shown in scheme II, however, the initial hydroxyohalcone (A) may und- 

era0 swntanaous cyclisation. 
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SCHEME II 

Table III 2-Aryl-2,3-dihydro-48-l- 
bensopyrah-l-ones (6) 

____________________~~~~~~~~~~~~_~~ 
No F& m.p. (OC) yield (X1 
____________________~~~~~~~~~~~~~~~ 

6a H 76-7710 76 

6b OCHs 96-9711 73 

6c Cl 64-661~ 76 

6d NOr 116-19 74 
____________________~~~~~~~~~~~~~~~ 
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Spectral data of 4 : IR (KRr, cm-l) = 1670 b 1660 (C=O). 

1E-NMR (CDclr) : 1.2 (a, 28, -C-C&-C-); 4.7 (8, IR,-o-CHI-0); 5 

-Ci32-08); 6.6-6.0 (m, 19H. Ar-6 and -CO-CD-CO). 

1rc-NMR (CDclr) : 27.63 (6C), 53.63 (9C), 66.64 (-CBiOH), 66.37 

102.72 (7C). 179.44. 162.56, 166.76 and 195.15 (C=O) 

.O (s, lH, 

(2C)B 
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8 

9 

10 

Spectral data of 5 * IR (KRr, cm-l) = 1665 & 1690 (C=O). 

lE-NMR (CDCls) : 2 16-2.4 (m, lH, Coca); 2.67-3.0 (ID, 2H, -C-CRz-C); 

3 98-4 4 (m, 2H, clcfti*~b* 1; 4.43 (d, lH, CC&flb, Jc*r=1282); 5 15 (d, 18, 

OciiaHb , Jg01=12Hz); 6.64-7.93 (m, 13H, Ar-H). 

laC-NMR (CDClr) 26 76 (CHr), 42.04 (3C), 61.22 (3'C),71 08 and 72 38 (2C) 

and (2'C), 192.12, 193.10, 196.35 (C=O). 

Spectral data of 6a IR (KRr, cm-l) = 1690 (CC). 

1H-NCIR (CDCls) * 2.75-3.15 (to, 2H, -CC-CR2, Jgom=1682, Jvic=4Hz); 

5 5 (q, lH,-CO-CH, Jgo==lBHc, Jvio=4Ht); 7 O-6 0 (m, 98, Ar-fl). 
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