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Short Abstract : -- 
Syntheses of 2-methyl-2-(4-methylpent-3-eny1)-6- 

(2-carboxypheny1)-pyran-6-one from homophthalic acid and 

anhydrides with c i t r a l  is  described. 

The reaction of c i t r a l  with compounds possessing a 

reactive methylene group l i k e  ethyl  acetoacetate and ethyl  
1 

cyanoacetate has previously been studied. The structure 

of the  reaction product of malonic acid with c i t r a l  was 
2a-c 

the subject of many investigations and was def in i te ly  
3 

established by the systematic work of Crombie and Berkoff 

who a lso  proposed a mechanism t o  explain the reaction. 

However, not much work i s  reported on the reaction of 

c i t r a l  with other compounds having reactive methylene 

groups and heme the present work was undertaken. 

This communication describes the pyridine catalyzed 

condensation of c i t r a l  with homophthalic anhydride which 

possesses a reactive methylene group. Also, it has been 
4 

reported tha t  the  above anhydride appears t o  ex i s t  

en t i r e ly  i n  the keto form but its reactions give products 

which seem t o  r e s u l t  from i t s  en01 form that  is  3-hydroxy- 

isocoumarin(~) 



Further, a l i t e r a t u r e  survey reveals tha t  various types 

of compound8 are formed by the reaction of 2 with 

di f ferent  reactants and hence it was thought worthwhile 

t o  investigate the reaction of the above anhydride with 

c i t r a l  which has not been reported so f a r  i n ' l i t i r i t u r e .  . . .. , . . 
Heating 2 and c i t r i l  In equimolar proportioifs'and i n  the  

of pyridine a t  water ~ b i t h  temperekure afforded 

an acid, a f t e r  acidif ication of the' bichbonato' ex t i ac t  

as a s t icky material which sol id i f ied  on coo,Ung. It 

crys ta l l i sed  from e,thyl acetate - pet. .ether ,as yellow 

prisms, m.p. 326-2s0 i n  30$ yield. . The product could have 

t h e  structure (Q or 4) depending upon i n  a i c h  form 2 has 

reacted. . .Product-.% . could a lso  r e s u l t  by the.hydrolysis of 

3*by bicarbonate solution mhich was used for t h e  work up 

of the  reaction. 
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The solubi l i ty  of the  compound i n  bicarbonate solution 

a s  well as a broad band around 3000-2500 Cm-' (OH of C o g )  

i n  the IR (KBr) spectrum rules out the  poss ib i l i ty  of the  

s t ructure  2 which could have formed i f  2 had reacted i n  

i t s  enol form 3. A band a t  1695 cm-I i n  the IR spectrum 

corresponded t o  the presence of a carbonyl group, which 

may be due t o  the  CO of COOH and the lactone carbonyl 

ahich i s  known t o  be shif ted appreciably due t o  the 

presence of substituents. NMR (CW1 ) spect ra l  analysis 
3 

provided an additional proof for  the  structure. It showed 

three methyl groups a t  6.1.55, 1.65 and 1.80 whilst t he  

signals  for  o lef in ic  protons were observed a t  6 5.1 (lH, 

diffused t, isopropylidene H) and 5.75 , t, H of the. 

pyrone). The four aromatic protons appear as a complex 

mult iplet  i n  the region 6 7.5 L- 7.9 whereas the three 

methylene groups were seen as a multiplet i n  the region 

6 1.7 v. 2.2. The mass spectrum of 4 confirmed i ts  

molecular weight t o  be 314. 

The same compound was obtained when homophthalic 

acid instead of the  anhydride was reacted with c i t r a l  

i n  the  presence of pyridine. 

The general appl icabi l i ty  of the  above reaction 

was demonstrated by condensing 6,7-dimethoxyhomcphthalic 

anhydride with c i t r a l  i n  the presence of pyridine a t  

water bath temperature when only one crys ta l l ine  compound 
0 p, m.p. 164-66 , was obtained i n  50% yield. Its El and 

NMR spectra rere i n  f u l l  agreement d t h  the  s t ructure  p 

and were very similar  t o  tha t  of 4 except tha t  i n  the 

NMR spectrum the  two methoxy groups were seen a t  6 3.96. 

I ts  mass spectrum also  revealed i t s  molecular weight t o  

be 374. A l l  compounds gave sa t i s fac tory  C, H, analyses. 

The mechanism of the formation of 4 from homo- 

phthalic acid may then be explained according t o  the  

schemes I or  11. 



L Tb 
4 - 

The reactive methylene group of homophthallc acid undergoes 

an aldol condensation v l th  c i t ra l  t o  y ie ld  the intermediate 

dicarbcuylic acid which lo se s  a molecule of water t o  afford 

the lactone carboxylic acid dtich i s  protonated (during 

acidif ication of  the reaction mixture) and rearranges t o  

4 as shorn. 
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Scheme I1 

To jus t i fy  the above mechanism the  reac t ion  of 
0 

c i t r a l  wlth phenylacetic acid was studied a t  100 and 120 
0 

fo r  5 hrs. Boaever, i n  both Cases, t h e  acid and c i t r a l  

were recovered unchanged almost quant i ta t ive ly  indica t ing  

t h a t  the mechanlm of  the reac t ion  suggested as i n  Scheme 

I i s  more plausible. 
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