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REMOVAL OF O-AND N-BENZYL GROUPS BY FUNGAL BIOTRANSFORMATION 

Herbert L. Holland*, Morgan Conn, P. Chinna Chenchaiah and Frances M. Brown 
Department of Chemistry, Brock University, St. Catharines, Ontario, L2S 3A1, Canada. 

Summarv: Biotransformation by resting cultures of the aerobic fungi Mortierella isabellina NRRL 1757 and 
Helminthosnorium species NRRL 4761 can be used as method for the removal of 0- and N-benzyl groups, 
respectively, under neutral, room temperature conditions. 

Fungal biotransformation has been developed as a useful synthetic route for asymmetric sulfur oxidation,1 

hydroxylation at unactivated carbon? and ester and amide hydrolysis.2 We have previously used the ability of 

resting cultures of Mortierella isabellina NRRL 1757 to oxidise sulfur in the production of a range of chiral alkyl 

aryl sulfoxides3 (Equation l), and later showed that the same fungus was able to hydroxylate a benzylic methylene 

group to produce chiral 1-phenylethanols.4 
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We have now extended the scope of the latter reaction to include benzyl ethers, and have found that & 

isabellina is capable of the cleavage of benzyl ethers, a process which by analogy with the known benzylic 

hydroxylating capability of this fungus is thought to proceed as outlined in Equation 2. 

The isolation of benzyl alcohol rather than benzaldehyde as a reaction product is consistent with the known 

ability of M. isabellina to reduce the latter quantitatively under normal incubation conditions.5 
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Reactions were routinely carried out on a Ig scale using normal biotransformation procedures.4 Details of 

substrates and conversions are presented in the Table. In all cases, percentage recoveries were high (2 70%) and 

percentage conversions are based on isolated, purified products. & isabellina efficiently removes the benzyl 

group from a variety of ethers. It is specific for benzyloxy vs. methoxy cleavage (see entries 4-6), but does not 

react with secondary alkyl or naphthyl benzyl ethers (see entries 7-9), probably for steric reasons. Although j& 

isabellina does not remove benzyl groups from benzylamines (entries lo-14), this process can be carried out by 

another benzylic hydroxylating fungus,4 Helminthosnorium species NRRL 467 1, in cases where the basicity of 

the amino nitrogen is low (entries 11 and 14). Neither fungus performs 0-demethylation to a detectable degree, so 

that selective removal of benzyl protecting groups is possible. The basic secondary amine (entry 10) was acylated 

by both M. isabellina and H. species to give the acetyl and formyl derivatives, respectively, neither of which (or 

the amide 12) were metabolized, suggesting a limitation on the whole cell biotransformation process. 

6393 



6394 

In a reaction thought to proceed by a route analogous to that of Equation 2, oxidative (hydroxylating) 

enzymes are known to be capable of ester hydrolysis6 and demethylation of methyl ethers7 via hemiacetal 

formation, and of the removal of N-methyl groups by formation of hemiaminaIs.8 However, specific removal of 

benzyl groups from oxygen or nitrogen by biotransformation has not hitherto been reported: indeed, N-benzyl 

group survive intact during N-demethylation by Cunninghamella elezans.8.9 

Table. Debenzylation by Biotransformation 
Entrv No. RofBzR % debenzvlation 

M. isabellina H. suecies 

1. 
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+ Ph CHzN(CH3) COCH3 formed 
* Ph CHzN(CH3) CHO formed 

The method reported herein therefore not only represents a new mode of biotransformation of benzyl 

ethers and amines, but also provides a mild, neutral, room temperature alternative to the classic strong acid or 

more modem reductive’0 methods for the removal of benzyl protecting groups from phenolic oxygen or indole 

nitrogen. It therefore has potential in organic synthesis as a preparative procedure which, moreover, may show 

stereoselectivity in cases where starting materials contain one or more centres of chirality. This latter aspect 

remains to be investigated. 
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