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Abstract: The methoxymethyl (MOM) moiety, usedas l~tecting group for the carboxyl function of 
penicillin derivatives, their sulfoxides and sulfones, could be easily cleaved in aqueous methanol at 
room temperature. The rate of deprotection by soivolysis is not sensitive to the nature of the substituent 
in position 6, but depends on the state of oxidation of the thiazolidinc sulfur. 
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The syntheses of complex organic compounds require the use of orthogonal protecting groups l As part 

of a program in which we prepared bifunctional activity labels including mechanism-based inhibitors derived 

from 6-aminopenicillanic acid 2, we selected the methoxymethyl moiety (MO/vf) 3 for masking the curboxyl 

function of the 6-sulfonylamidopenicillanic acid sulfone inhibitor lb  4 Several standard deprotection 

conditions I were then tested for the cleavage of the MOM group from the penarn sulfone la, i . e .  reaction with 

aqueous HCI (0.5N or IN) in organic solvent 5,6 (dioxane, dioxane + anisol, dioxane + DMF), and reaction 

with MgBr2 in organic solvent 7 (CH2CI2, DMF). These deprotection conditions were always accompanied 

by some [3-1actam degradation. It was then found that an efficient and selective MOM deprotection could take 

place under very mild neutral conditions in solvents of high ionising power. Overnight incubation at 21"C of 

the sulfone l a  in a mixture of methanol and water (60% MeOH) gave quantitatively the deprotected product 

lb. The deprotection of the MOM group of the penicillin derivative 3a appeared to be slower in the same 

conditions. To study the influence of the state of oxidation of the thiazolidine sulfur on the rate of solvolysis 

of the MOM esters, the sulfoxide 2a and the penicillin V derivatives 4a, Sa and 6a were prepared 8 
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Compound 

la 
2a 
3a 
4a 

5a 
6a 

k min -1 

4.1x 10-3 

1.9 x 10 -3 

5.6 x 10 -4 

4.2 x 10 -3 

2.1 x 10 -3 

4.5 x 10 -4 

The solvolytic deprotection of these compounds and of l a  and 3a was 

followed by NMR spectroscopy (Bruker AM-500, CD3OD-D20 (60/40) at 

25"C). The rate constants, determined by curve fitting of the intensity of the 

CH2-MOM signal v e r s u s  time, are given in the table. No 13-1actam ring opening 

was detected. The rate of solvolysis of the MOM ester group is not sensitive to 

the nature of the substituent in position 6 as seen in the comparison of 6- 

sulfonylamidopenicillins la, 2a and 3a v e r s u s  6-acylamidopenicillins 4a, Sa 

and 6a; it increases when the state .of Oxidation of the thiazolidine sulfur 
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increases: k so /k s  = 4.1 and kSO2/kso = 2.0. This is consistent with the fact that uncatalysed hydrolysis of 

alkoxymethyl esters takes place via alkyl-oxygen fission and is favoured by electron withdrawing substituents 

on the parent acid 18. Our conditions of MOM esters deprotection are mild enough to be applicable to any 

acid or base sensitive compound and particularly they can be useful in the field of penicillin chemistry 19. 
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