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ABSTRACT
Os__NH,
LSELDDRADALOAGAS-HN N ETSAAKLKRKYWWKNLK-NH,
| - o1 H of >

Observed Sequences Via Automated Edman Degradation:
LSELDDRADALQAGAS ~ +  ETSAAKLKRKYWWKNLK-NH,

Hydroxyethylamine-containing peptides can be sequenced by automated Edman degradation to provide sequence information for peptide
segments on either side of the peptide backbone modification.

Modification of a peptide backbone through the incorporation backbone modification.We first noted this during Edman
of peptide bond isosteres has proven to be a successfudegradation of epimeric hydroxyethylaminés and 1b,
approach to the development of potent enzyme inhibitdrs.  which were prepared as potential substrate-based inhibitors
Of these modifications, hydroxyethylamindipeptide iso- of botulism neurotoxin-B metallopeptidase (BoNT-BJ he
steres have found particular success in the development othydroxyethylamine moiety is known to inhibit the thermoly-

inhibitors for an array of enzymes including refim|V sin class of metallopeptidasés.
proteasé;® and more recentl- secretasé?'! We have

observed that automated Edman degrad&tioh peptides Oy NH,
containing the hydroxyethylamine moiety provides sequence \J

information for peptide segments on both sides of the peptide ETSAAKLKRKYWWKNLK-NHg

Observed Sequence

LSELDDRADALQAGAS-HN N
Observed Sequence oH H
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C-terminal sequence with an epimeric mixture of 1-ethoxy
ethyl (EE)-protectedo-hydroxy aldehyde2a/b.’®> Chain

o)

Y

o
FmocHN H

OEE
2a/b

NHTr

elongationt® followed by final deprotection and cleavage
from resin provided a diastereomeric mixture of hydroxy-
ethylamine analogueka/b, which were readily separable by

One report by Jmvall et al'’” documents a similar
observation for Edman degradation of reduced amide con-
taining peptidel 1. To test the generality of their observation,

/Ij\/H (o]

PHPFH-HN N\_./U\IHK-NHZ
R H —————
Observed "\ Observed
Sequence Sequence

11

we prepared reduced amid&g, 138 and 14.1° Reduced
amidel2was synthesized by on-resin reductive amin&fion

preparative reverse-phase HPLC. Although mass spectrom-of aldehyde Fmoc-GIn(Trt)-H with the amino group of the

etry indicated the desired product, the lower than expected
biological activity of these compounds prompted us to more
fully characterize them to rule out the possibility that
rearrangements had occurred during peptide synthesis.
As a means of characterization, hydroxyethylamihas
and1b were submitted for protein sequencing via automated

resin-bound C-terminal sequen®eChain elongation® fol-
lowed by final deprotection and cleavage from resin,
provided the desired reduced amitz which was purified

by preparative reverse-phase HPLC. Reduced anli8asd

14 were synthesized in a similar fashion. Degradation again
provided both the N-terminal sequence and a secondary

Edman degradation. We expected to observe the N-terminalsequence starting adjacent to the reduced amide modification

residues up to the point of modification. However, degrada-
tion provided both the expected N-terminal sequence, and

also a sequence commencing after the dipeptide isostere
(Table 1). To rule out sample decomposition as the cause of

Table 1. Peptide Sequencing Resalts

sequencing __ 18 1b 12 13 14 15
step NP C¢ N N N C N C N C
1 L E L L E S E S E L
2 S T S S T N A N A S
3 E S E S E K N K N E
4 L A L L AT OQTOQ L
5 D D A D ARRRRD
6 D K D A D K A D
7 R L R K R L T R
8 A K A L A A
9 D R D K D D
10 A K A R A A
11 L Y L K L Y L
12 Q W Q Y Q Q
13 A W A W A A
14 G K G W G G
15 A N A A

aSequencing was performed on a Beckman Coulter Porton LF-3000
sequencer using the standard sequencing prodrais= observed sequence
commencing at the N-terminus of the peptifl€ = observed sequence
commencing after peptide backbone modification.

this result, MALDI-TOF mass spectrometry was performed

(Table 1).
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Edman degradation af-hydroxy amidel5,'> however,
provided only the expected N-terminal sequence up to the
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point of modification (Table 1). Although hydroxy amide

thiourea to liberate the C-terminal peptide fragment while

15 has a secondary alcohol that could be a site for acylation still in the presence of phenyl isothiocyanatés shown in
by phenyl isothiocyanate, no chain cleavage was observed.Scheme 1, phenyl isothiocyanate reacts with secondary amine
This indicates the key role played by the secondary amine 1 to provide bis-thioure8. The internal thiourea @& cyclizes

present in the reduced amide and hydroxyethylamine deriva-

tives during the degradation procé$&Ve hypothesize that

under the reaction conditions to provide phenylthiohydantoin
4 and C-terminal peptid®. Peptide5 reacts with another

under Edman degradation conditions the secondary amineequivalent of phenyl isothiocyanate to provide thiouéea

of the hydroxyethylamine reacts in a fashion similar to the
N-terminal primary amine and thus provides a second site

Acid-induced cyclization and cleavage of the primary thio-
ureas provides the expected phenylthiohydant@iasd 9

for peptide bond cleavage. It should be noted that for each and peptide fragmen&and10 available for the next round
of the hydroxyethylamine and reduced amide substratesof sequencing. Formation of bis-thiourg@& not quantitative;

examined the first residue of the C-terminal sequence
(glutamic acid, Table 1, row 1, columns labeled C-term) was

observed during the first round of degradation. This was also

noted by Jmvall for reduced amidé1 and can be explained
by spontaneous cyclization and cleavage of the internal
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