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Abstract: The Mitsunobu reaction of N-Boc-L-Tyrosine methyl ester with hydroxymethyl polystyrene resin proceeds in
practically quantitative yield in the presence of a tertiary amine. Coupling yields in the absence of an amine are significantly
lower.

Attachments of the side chains of amino acids (e.g. of Asp and Glu with suitably protected
a-carboxylate) have been used for head-to-tail cyclizations of peptides on solid support.! For similar
reasons, we were interested in the attachment of the phenolic side-chain of derivatives of L-tyrosine. Since
all our attempts to couple N-Boc-L-tyrosine methyl ester 3a to chloromethyl polystyrene resin via SN2-
reaction went unsatisfactory,? we focussed our attention on the Mitsunobu reaction of the phenol group with
hydroxymethyl polystyrene resin 1 (Scheme 1).

Although the racemization-free attachment of the a-carboxylate of N-Boc-protected cysteines and
methionines to hydroxymethyl polystyrene resin 1 has been reported,3? our initial attempts to couple the
phenolic side-chain of 3a or L-tyrosine methyl ester 3b to 1 were unsatisfactory (entries 1, 2; Table 1).3b

Scheme 1
OH
DEAD
————— + ——
Ph;P
RHN COMe RHN CO,Me
L 2 . 3 4 34 a R=Boc
b R=H

We were surprised to find that L-tyrosine methyl ester 3b, despite the poor solubility of this
compound in THF, gave better coupling yields than its N-Boc-derivative 3a. Further investigations whether
the free amino terminus accelerates the reaction confirmed that the yield of this Mitsunobu reaction is
significantly higher in the presence of an amine, preferably a tertiary amine, The highest level of resin
substitution was obtained when N-methylmorpholine was used as the solvent and the more soluble N-Boc-
L-tyrosine methyl ester 3a as the phenolic component. Under these conditions, we observed substitution
levels of 0.90 meq/g* (Table 1).
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Table 1
entry solvent ‘ R substitution level
1 THEF Boc (3a) 0.16 meqg/g
2 THF H (3b) 0.28 meqg/g
3 CH,Cl, H 0.03 meqg/g
4 Benzene H 0.20 meq/g
5 THF/ 0.1 Eq. DIEA H 0.41 meg/g
6 NMM H 0.68 meqg/g
7 NMM Boc 0.90 meqg/g

The rate-determining steps of Mitsunobu esterifications have been shown to be either the alcohol
activation or the Sy2-attack of the incoming nucleophile.5 In our case, a tertiary amine should both facilitate
the deprotonation of the alcohol prior to the PPhs-transferS and catalyze the formation of the phenolate
thereby enhancing its nucleophilicity. Consequently, the overall rate of the reaction should be increased.
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