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Summary An e$icaclous procedure for the hydrolysrs of pnmq, secondary and terttary carboqhc esters 
with magnesium todlde tn aprotlc non-polar solvents, carbon dlsulphuie and toluene, IS reported 

The hydrolysis of esters to the corresponding carboxyhc acids 1s classically accomplished by acldlc or 

basic hydrolysis in protlc medium This procedure has the disadvantage of the potential occurrence of side 

reactions, particularly when complex multlfunctlonal molecules are mvolved 1 Moreover, stencally hmdered 

esters can be hydrolyzed only under strong reaction conditions This prompts us to report on a novel non- 

hydrolytic procedure for the cleavage of esters 

The earliest methods of this type reported were based on the reachon of esters with hthlum iodide in 

pyndme or 2,6-lutldme under reflux condltlons 1.2 Practical apphcatlon of this method 1s llmlted only to 

methyl esters, while ethyl esters demanded rather drastic condltlons 1 The cleavage of pnmary esters 

(methyl, ethyl and benzyl) can also be accomphshed by heatmg a solution of the ester with tnmethylsllyl 

iodide at lOO”C,3 or with alumimum tniodide 4 When this reaction was used to cleave tetiary esters, the 

yield was considerably lower (50%)5 than that obtamed from esters of branched acids 3 
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Dunng our earher work, we found anhydrous magnesium Iodide to be an effective electrophdrc 

reagent for the cleavage of C-O bonds m substrates such as vmyl tnflates,h gem-bistnflates7 and ally18 and 

tertmry alcohols9 provided a non-polar, aprotic solvent such as toluene, benzene or carbon dlsulptude, which 

have httle (CS2) or no tendency (toluene or benzene) to be coordmated to the magnesium Ion, was used The 

reaction products obtamed m good yields were the correspondmg mdo denvatives resultmg m the formauon 

of a C-I bond 9 

Herem we report the use of magnesium mdlde for the cleavage of C-O bonds m aromatic and abpha- 

tic carboxyhc esters 1 The reaction conditions and results obtamed are summmzed m Table 1 10 

Table 1 Results obtamed m the reaction between esters and magnesium mdlde m non-polar solvents 

Substrate 

R-COOR’ 

R R’ Solvent 

T 

(“C) 

Time 

(days) 

Ylelda 

(96) 

la n-CllH23 

lb 

lc 

Id 

n-Cl lH23 

n-CllH23 

n-ClIH23 

le 

If 

lg 

3-Me-C6H4 

3-Me-C,H, 

3-Me-C,H, 

lh 3-Me-C,H4 

11 t-Bu 

Ii 3-Me-C,H, 

lk Me 

11 Me 

Me 

c-c6Hl 1 

PhCH2 

t-Bu 

CS2 

toluene 

CS2 

Me 

c-C6Hl 1 

PhCH2 

t-Bu 

Me 

Et 

1-adamantyl 

2-adamantyl 

toluene 

CS2 
toluene 

CS2 
toluene 

toluene 

CS2 

CS2 

46 3 nr 

111 3 45 

46 5 nr 

111 2 70 

46 15 62 

111 1 80 

111 3 48 

111 2 78 

46 5 5 

111 1 67 

46 15 65 

111 1 80 

111 3 48 

111 35 41 

46 1 95b 

46 3 96b 

a Yield of the isolated products, n r = no reachon All products showed spectroscopic data consistent with 

those reported m the literature 

b Yield of the correspondmg alkyl iodide 5 
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While no exact measurements of the reaction kmetlcs were made, the ume required for completion of 

the reaction (Table 1) shows the reaction rate to be quite Independent of the nature (aromatic or allphatic) 

and stenc hindrance of the acyl rest R of the ester Thus, methyl plvolate li reacted in toluene at a rate 

comparable to those of the other methyl esters la and le studied As far as the a&y1 rest R’ 1s concerned, the 

followmg sequence of reactlvlty can be drawn 

f-BU > PhCH, > pC,H,, > Et > Me 

The reaction IS chemoselectlve as seen by the fact that either pnmary and secondary esters do not 

react or require longer reactlon times gmng only poor yield of the carboxyhc acids when carbon dlsulphlde 

was used as the solvent (Table 1) However, m toluene all the esters are cleaved to give the acids 7 m mode- 

rate to good yields 

The data obtamed suggest that the slow step of the process mvolves the ionization of a complex 2 

formed by coordmatlon of the ester 1 to one (or more) molecule(s) of magnesium mdlde to yield the ion-par 

3, from which the salt 4 and the alkyl mdlde 5 are formed, Scheme 1 The decomposition of 4 yields the 

magnesium salt 6, which precipitates m the non-polar solvents used, thereby - perhaps - contnbutmg to the 

displacement of equlhbnum towards the final reaction products 5 and 6 

1 

R-CO,Mgl, 

3 

2 R-CO,Mgl 

4 

- 

+ WI2 

IT 
+ 

R’ 

-w2 

CS, or toluene 
R-i** ,“,“,I’ 

- 

2 

R-C02MgI + R’-I 

4 5 

HCI 
(RCOdzMg RC02H 

6 7 

Scheme 1 
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Although we did not attempt to Isolate the alkyl mdldes 5 obtamed from la-j as by-products, the re- 

action between an ester and magnesmm lodlde can also be regarded as a convenient procedure for replace- 

ment of an acyloxy group with an iodide atom With thts aim m mind, we obtamed the corresponding mdldes 

Sk and 51 from l- and 2-adamantyl acetates lk and 11, respectively, by reactmg with magnesium iodide m 

carbon dlsulphlde 

In summary, we have found a mild method to hydrolyze carboxyltc esters under non-hydrolyhc con- 

dlhons Our method allows also the cleavage of stencally hindered esters under mild conditions Further ex- 

tenston of our method to functlonahzed carboxyhc esters are m progress 
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