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A New Phenacyl-Type Handle for

Polymer Supported

Peptide Synthesis™*

Dieter Bellof and Manfred Mutter*

Abstract: A new phenacyl-type handle, [4-(2-bromopropionyl)phenoxylacetic acid
(PPOA. 4) is introduced for polymer supported peptide synthesis. The new anchoring
system is easily accessible for synthesis, and PPOA-anchored peptides are readily split off

by nucleophiles and photolytic reaction.

In polymer supported synthesis so-
called handles serve as reversible anchor-
ing linkages between e.g. peptide chain and
polymer support!-%, In order to guarantee
high flexibility in the tactical considera-
tions of peptide synthesis, a large variety of
anchoring systems must be available. De-
spite the considerable progress in this area
there is still a lack in systems which are
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labile to nucleophilic attack. Phenacyl-
type handles turned out to be very versatile
anchoring groups, being completely stable
to acid conditions but readily cleavable by
a number of nucleophiles %,

For conventional peptide synthesis, the
following types of phenacyl systems
proved to be useful as carboxyl protecting
groups !l

I: R'=CH,, R’=H

I R'=H, R%o0CH,
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Most notably, the introduction of a p-me-
thoxy substituent resulted in increased la-
bility of the corresponding phenacyl ester
towards photolytic cleavage. In polymer
supported synthesis, however, the use of
type I systems!” with R? = CH,—COOH
(Ia) is hampered by its difficult synthetic
accessibility"l, whereas systems of type II
have not been used so far.

In order to combine the advantageous
features of I and II, we describe in this
communication the synthesis of a new phe-
nacyl-type system [4-(2-bromopropio-
nyl)phenoxy]acetic acid (PPOA, 4) and its
application in polymer supported syn-
thesis.

PPOA (4) was prepared according to

Scheme 1.
Methyl phenoxyacetate 2 from phenoxy-
acetic acid (1) is reacted with 2-bromopro-
pionyl chloride under standard Friedel-
Crafts conditions yielding 3 as a crystalline
product. After hydrolysis of the ester, the
1,4-disubstituted key compound 4 is ob-
tained in an overall yield of 55%. In con-
trary to the synthesis of Ia"? no undesired
side reactions such as halogen exchange or
isomer formation were observed in the
preparation of 4. Most notably, the
bromo-derivative proved to be superior to
the corresponding chloro-analogue, due to
its higher reactivity in the succeeding ester-
ification step.

The attachement of 4 to amino-
methylated polystyrene resins is achieved
by the standard dicyclohexylcarbodiimide



@— O—CH,—COOCH,

2

G ¢
Br-CH-C @ O-CH,—COOCH,
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Fig. 1. The rate of photolytic cleavage of the anchoring bond in BOC-Gly derivatives of
PPO A-resin 6a in various solvents (DMF = dimethylformamide).

rated in vacuo at 40°C, the resulting resi-
due was repeatedly dissolved in 30 mL of
DMF, and evaporated to dryness to re-
move last traces of water. The cesium salts
were obtained as white powders or glassy
solids. For coupling to the resin, they were

dissolved in 50 mL of DMF, resin 6 (2 g),
preswollen in DMF, was added and the
mixture was reacted under conditions
given in Table 1. Finally, the resin was
filtered and worked up as described for the
KF method.
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