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AWmck Unhindered carboxylic acids were converted to their ~-l-(4-me4hoxyphcnyl)ethvl (Mpe) esters in gd 
yieMs by condensation with @-I -(4-methoxy$myl)etbfanol under mild conditions. The Mpe Cstas wea -Y and 
quantitatively ckavabk by either 1% TFA in CH2Cl2 ca 10% DCA in CH$lz. conditions which leave Boc. t-butyl 
estex and ether intact. An Mpe ester was removed by hydrogndysis much more slowly than the analogous benzyl ester. 

This laboratory recently reported on the utility of the &)- l-(4-methoxypheuyl)ethyloxytiyl &IF) 12 

group for pmtection of the &amino group of atnithine in the solid phase synthesis of arginiue peptides by 

specific guanylation of cnnithine residues with lH-pymzole-l-carboxamidine.3 The ease with which the 

Mpeoc group was completely cleaved under mild acid conditions (1% by vol. TFA in CH& or 3% DCA in 

C!H$&) without cleavage of Boc or t-butyl ester or ether protection suggested that the W-l-(4_methoxy- 

phenyl)ethyl (Mpe) ester counterpart could be similarly useful for selective carboxyl group protection. 

Although many diffant types of esters are available for carboxyl group pmtectionp the potentially unique 

acid labiity possible for the Mpe ester could make it particularly well suited for certain synthetic applications. 

To test these hypotheses a variety of Mpe esters were prepared by condensation of equimolar amounts of 

carkxylic acids and W-l-(4methoxyphenyl)ethanols (MpeOH) using one equivalent of DCC and 0.1 

equivalent of DMAP in THFP Results of the esterification reactions are summarized in Table 1. In all cases, 

except for the hinded trimethylacetic acid derivative, pure Mpe este& were obtained iu good yields without 

chromatographic purification. Condensation of trimethyketic acid with MpeOH uuder such conditions was 

slow even at room tempemture giving rise to N-trimethylacetyl-N.N’dicyclohexylurea as an undesired side 

product (>23% of theoretical isolated) and necessitating purification of Mpe ester 3 by silica gel chmmato- 

graphy eluding with ethyl acetate in hexanes. It is noteworthy that Mpe esters were found to be stable 

Table 1. Results of Esterifications of Carboxylic Acids by MpeOH / DCC / DMAP (cat.) in THF. 

Carboxvlic acid MDeestere ntnC yield 

cc.Zyl 
; 

17 

trimethylacetic 
: 

g 
x: 
28 

Boc-L-Tryptophau 17 87 

to silica gel chromatography, extractive work up with aqueous acid (5% KHSO4). and glacial acetic acid. 

Initial small scale experiments showed that Mpe esters l-3 wm quantitatively cleaved by 1% (v/v) TFA 

(10 equiv.) in C!I-I& within 5 min at mom temp to pmduce their precursor acids as evidenced by TLC and 

MS data. Milder acid conditions @CA in CH$li) were also investigated. It was found that 10% DCA (20 

equiv.) in CH$l2 was required to produce the desired cleavage within 15 min at room temp.8 In a 

1651 



1652 

preparative scale experiment (1.35 mmol) Mpe ester 2 was treated with 1% TFA as described and pure 

benzoic acid was isolated (100% yield) after extmctive work up. Also isolated separately was the labile TFA- 

OMpe ester (Fig. I_) as a colorless oil which, on standing overnight at mom temperature, eliminated TFA 

yielding a deep blue oil which gave an NMR spectrum consistent with cationic polymek decomposition 

products. These results agree with Mpe group cleavage taking place as depicted in Figure 1. 

1 %TFA/CH&b 
e R-CO&l + 

OCHI 

I [b I + CFaCqH =“boC; Ci&C+ polymen 

OCH, 

Figure 1. Cleavage of Mpe esters by TFA in CH2Cl2. 

Previous experience with the Mpeoc group2 has shown that the reactive products generated upon Mpe 

removal by acid are capable of alkylating the nucleophilic indole ring of Trp. This alkylalion side reaction 

observed for Mpe ester 4 was almost completely eliminated when 20% (w/v) skatole was employed as 

scavengd in the 10% DCA (30 equiv.) / CH2Cl2 cleavage reagent. A 63% yield10 of pure Boc-Trp-OH was 

isolated when ester 4 was cleaved for 15 min at room temp under these acid / scavenger conditions. 

The reactivities of Boc-Mpe ester 4 and its benzyl ester counterpart (Boc-Trp-OBzl) were compared under 

similar catalytic hydmgenolysis conditions (10% Pd-C cat., slight positive pressure of Hz in gas balloon, in 

MeOH (for 4) or 30% EtOAc in MeOH, room temp). Mpe ester 4 was nearly completely cleaved only after 

23 h under these conditions, in contrast, Boc-Tip-OBzl was completely cleaved to give the same product 

(Boc-Trp-OH) in less than 10 min. The dramatic difference in reactivity observed here suggests that benzyl 

esters may be selectively removable in the presence of Mpe esters by catalytic hydrogenolysis. 
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