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INDIRECT HYDROQUINONE SLJCCINOYLATION VIA A PHOTO-FRIES REARRANGEMENT 

APPLICATION TO THE SYNTHESIS OF ENOL LACTONES. 

Roberto Martinez -Utrllla* and Miguel Angel Miranda 

lnstrtuto de Qufmma Org&mca General (C S.I.C.), Juan de la Clerva, 3. Madnd-6, Spam. 

Summary A photo-Fries rearrangement of hydroqmnone succlnates 1s the key step that allows 

the preparatron of some y-aryl enol lactones by dehydration of the correspondmg aroyl 

proplornc acrds. 

In the course of a series of &idles’ concernmg the photochemistry of five membered 

en01 lactone 8, rt became necessary to synthesrze 5-(Z-acetoxy-5_methoxyphenyl)- and 5-(2,5- 

dlacetoxyphenyl)-2( 3H)-furanone (za and zb). A classmal synthetic approach to these compounds 

would involve the Frledel-C rafts drrect succmoylatron of the correspondmg hydroqmnone 

derivatives, followmg a general and well estabhshed procedure’. Subsequent lactoruzatron of 

the resulting substituted benzoylpropromc acids would afford the requrred enol lactones. 

Unfortunately the Fnedel-Crafts reaction between aromatlc substrates and succmm anhydrlde 

suffers from serrous disadvantages with free phenols and, partmularly, falls completely with 
. 

hydroqumone or with Its monomethyl ether*. In general, the partial dealkylatlon of phenyl 

ethers 1s frequently a side effect accompanymg the main reactlon 
4, 5 , 

In order to circumvent thus drfflculty, an mdlrect succmoylatlon process has been 

acmeved by the intermediacy of a photo-Frres rearrangement, the enol lactones being obtamed 

accordmg to the followmg sequence 

0 

OCOCHZCH2COY OH 

@ qWH2cH;::,,S04H; 

OR1 OR1 

2 a,b,c $ %b 

a R1=RZ=Me, Y=OH 

b Rl=H, R2=Ac, Y=OH 

c R,=Me, Y=OMe 
1 

A facile preparation6 of the aryl succmates _& 1s followed by a photo-Frres 

rearrangement7 to give the o-hydroxyketones 2. The cycllzatlon step affordmg the desired 
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lactones 3 IS also readily attained by use of acetic anhydride containing a trace of sulfuric 

acid? Yields and most significant physical data are listed in the Table’ 

/ ‘lyy 1 m.p.OC 

-la6 97 116-7 
Lb 

I 
90 
I 

171-3 
AC 100 011 

Ba 60 142 5-3.5 

Zb 55 183 5-4.5 

EC 58 011 

+ 
3a 100 93 

Zb 100 110 

IR, smax (cm -1) nuIo1 
I 

1 
Hnmr, d(ppm), CDC13 
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1645 

c= 0 
ketone 
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13 6 

chelated 
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OH 
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;*;; I;; H(C-3) 
. 

“3’;; I;’ H (C-4) 
. 

In connection with the photochemmal step, It must be said that the analogous Lewis- 

acid catalyzed rearrangement carried out on the same substrates did not work in spite of being 

attempted under a wide range of experimental conditions 
10 . Also worth mentioning is the 

reported 
11 

abnormal photo-Fries rearrangement of aryl phthalates. As far as we are aware, 

this was the first time in which such a photoreaction was attempted with aryl esters of a 

dmarboxyllc acid The formatlon of a product with an orthoanhydrlde structure was rationalized 

by the authors assuming that the normal homolysls of the carbonyl-aryloxy bond was followed by 

the bonding of the acyl radical to the adjacent carbonyl oxygen, this step being made possible by 

the formation of a delocalized benzyl radical. The results reported here are In accord with 

those assumptions. In our case there IS no possibility of formlng the benzylic analog and there- 

fore the photo-Fries pathway is preferred. 
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