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Abstract: The development of an Fmoc method for synthesis and purification of hydrophobic peptides
using a “solubilising tail” strategy is described. Peptide-constructs of the form hydrophobic peptide-
[4-Hmb ester}-solubilising peptide were synthesised. Procedures for forming the 4-Hmb ester linkage,
and sequences of solubilising peptides suitable for use with Fmoc SPPS, were investigated. The
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In a recent paper we described a strategy for the synthesis and purification of hydrophobic peptides
using Boc SPPS methodology‘1 In this strategy, a peptide-construct of the general form (hydrophobic
peptide-[orthogonal linker]-solubilising peptide) was synthesised. The sequence of the peptide at the C-
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terminus of the construct was intended to assist in solubilising the construct, while the orthogonal linker was
chosen to be stable to all of the conditions of peptide synthesis, cleavage, and purification, but then to be
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Although the solubilising peptide Gly{ArgGly)s was readily synthesised by optimised Boc
n:(e:thodoiogy,2 electrospray mass spectromeiric analysis of Gly(ArgGly)s-amide synthesised by Fmoc
methodology showed significant quantities of mono, di, and tri -Arg-containing peptides. An investigation
of the Fmoc synthesis’ of other possible solubilising tail peptides showed Gly(ArgGlyGly); and
Gly(LysGly)s could be synthesised in high purity.

An ester linkage based on 4-hydroxymethyl benzoic acid (4-1 Imb)* was used between the tail peptide
and the target peptide in this study rather than the glycolamide ester used in the Boc method;' however, the
glycolamide ester may also be suitable for use with Fmoc SPPS.® The 4-Hmb ester could be formed using
cither the cesium salt method®’ or the anhydride method.® Consequently, peptide-constructs of the form

(hydrophobic peptide-[4-Hmb linker]-solubilising peptide) (Figure 1) were synthesised.
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HN-[Hydrophobic Peptide]-C-O-CHz@) -C-NH-[Solubilising Peptide]-COOH

Figure 1. General form of Peptide-Constructs synthesised in this study
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Table 1. Peptide-Constructs Synthesised Using Fmoc SPPS Chemistry
Peptide-Construct Sequence Eq. Fmoc-AA Single/Double Mass of Major | Calculated
per Coupling Coupling HPLC peak* Mass
It
(NAc)CEWNSAHFIAYK-[4-Hmb]-G(RGG);- 4 Double for 2511 Da 2511 Da
amide C.E,W,H,F,R only
21
Ar-[4-Hmb]-G(KG)s-amide 20 Single 1987 Da 1989 Da
3X
(NAc)C(acm)GGSPDQVWLNVLVSLLNVLYV 10 Single 4850 Da 4849 Da
SLYTAQKAKNC -[4-Hmb]-G(KG)s-amide
4%
EAELENAVYLNALVSLLNALVSLWTAKNP 10 Single 4657 Da 4657 Da
JAA A HmMWhI.G(KG), —amide
GAA -[4-Hmb]-G(KG), -amide
Sa
LLNVLVSLYTAQKAKNGGDAELENAVYL | 10 (first 30 aa) Single 6375 Da 6375 Da
NALVSLLNALVSLWTAKNPG-[4-Hmb]- 20 (last 18 aa)
G(KG)s-amide
X 4-Hmb ester formed using the cesium salt method
o 4-Hmb ester formed using the anhydride method
* The masses shown are those of the major peaks from HPLC analyses (peaks marked * in Figures 2 and 3).

The peptide-constructs were analysed by HPLC (Figures 2 and 3), and the masses of the main peaks
from these HPLC analyses were determined by Electrospray or MALDI-TOF mass spectrometry.
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Figure 2. HPLC chromatograms of peptide-constructs 1 (Figure 2a) and 2 (Figure 2b).
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HPLC conditions: Vydac C4, 4.6 X 250 mm, 0-60% B over 60 minutes at I mi/min.
A =0.1% TFA; B =0.1% TFA, 10% water, 90% acetonitrile.
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amino acids bearing many of the side-chain protecting groups used in Fmoc SPPS, was first synthesised.

HPLC analysis (Figure 2a) and mass analysis (Table 1, entry 1) of the crude cleaved peptide-construct
showed that this strategy could be used to synthesise a complex peptide in reasonable purity. It was found
(data not shown) that the 4-Hmb ester of HPLC-purified peptide-construct 1 was hydrolysed in less than two
minutes using 0.1M NaOH solution, thus separating the target and solubilising tail peptides.

Peptide-construct 2, Ajx-[4-Hmb]-G(KG)s-amide, was readily soluble, showing that the solubilising
tail peptide G(KG)s-amide resulted in the solubilisation of Ala;; as a (hydrophobic peptide-[4-Hmb]-
solubilising peptide) type peptide-construct. HPLC analysis (Figure 2b) showed that that the Ala,; peptide-
construct was well separated from a number of other impurities. This poor synthesis of Ala;; as shown by
HPLC analysis is perhaps not surprising, given the known difficulty in synthesising poly-Ala sequences
using both Fmoc® and standard Boc'® SPPS methodology. The Alaj; peptide-construct was not further
purified, as we have already shown in a previous paper that HPLC purification of an Ala;; peptide-construct
is readily accomplished once the hydrophobic peptide has been solubilised."

Although an Alaj;-containing peptide-construct, (Ajp-[glycolamide ester]-G(RG)s), was readily
synthesised using the Boc solubilising methodology,' such a facile synthesis of an Alaj;-bearing peptide-
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chromatograms of the crude cleaved peptide-constructs 3-5 are shown in Figures 3a-c respectively. The
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masses of the major peaks from HPLC analyses of peptide-constructs 3-S5 showed that they had the expected
molecular weights (Table 1). The HPLC chromatograms show that the desired peptide constructs were well
separated from impurities, which would allow easy purification by HPLC. These data also show that the
synthesis, in reasonable purity, of relatively long peptide-constructs (e.g. 5: 48 amino acid target peptide, a
total of 61 amino acids) was possible using standard Fmoc SPPS chemistry. These peptide-constructs will

be studied by CD and other techniques, both before and after cleavage of the solubilising tail peptides.

Figure 3. HPLC chromatograms of peptide-constructs 3-5 (Figures 3

HPLC conditions: Vydac C4, 4.6 X 250mm, 20% B 0-10 minutes, 20-100% B from 10-50

-¢ respectively).
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minutes at | ml/min. Solvents A and B as above.
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soiubie (hydrophobic peptide-{4-Hmb linker]j-solubiiising peptide) consirucis to be synihesised by Fmoc
SPPS methodology. Following standard HPLC purification of the peptide-construct, the 4-Hmb ester
linkage is cleaved by aqueous base to liberate the desired hydrophobic peptide. The 4-Hmb ester linker used
in this study is also stable to the conditions used for synthesis and cleavage of peptides made using Boc
SPPS methods, including liquid HF," and has the added advantage of being easily formed by the anhydride
method. Thus the 4-Hmb linkage may serve as an alternative to the glycolamide ester linkage in the original
Boc solubilising tail method.'
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