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Abstract: The synthesis of N-linked peptides on solid phase is accomplished using a resin bound
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in the course of our investigation of biologically active peptides, we needed a library of dipeptides
having C-terminus capping groups. Thus, solid phase synthesis' is an excellent strategy to generate a large
number of analogs having the AA,-AA,-Cap motif (Figure 1). Specifically, we were interested in analogs with
two structural constraints on the dipeptide: (i) aromatic amino acid residue at the AA, position and (ii) dibasic
amino acids at the AA, position. The capping group could derive from any amine, especially those of low
nucieophilicity.
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While there are many examples of N-linkers for solid phase synthesis,'” the scarcity of easily cieavable
N-linkers prompted us to devise conditions where an unprotected amino acid monomer could be attached to a
solid support by a functional equivalent to the rerr-butoxy carbonyl protecting group (Boc). Herein we
communicate the use of a solid phase Boc group equivalent to prepare dipeptides.

To prepare the Boc resin we needed a modified Wang resin’ containing a tertiary alcohol linker 1
(Scheme 1). To accompiish this, Merrifieid resin was initiaily treated with 4-(p-hydroxyphenyi)-2-butanone in
the presence of freshly prepared sodium methoxide followed by the formation of the tertiary alcohol using
methyl magnesium bromide® giving 1. The carbonate resin 2 was prepared {rom the tertiary alcohol 1 and p-
nitropheny| chloroformate in pyridine at 0°C. The selection of p- nitrophenyloxy group on the resin-bound
carbonate, was (1) due to its greater reactivity compared to phenyl or imidazole® and (ii) visual readout in the
subsequent reaction.’
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Attachment of the first amino acid was difficult, specifically we wanted to attach unfunctionalized
phenylalanine in the absence of base. This is further complicated by the low solubility of phenylalanine in
either DMF or mixiures of DMF and water; water aiso reduced the sweiiing of the beads. Adding
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histrimethylsily! triflucroacetamide (BSTFA)Y™ (o form the ¢ trimethylsily! ester did facilitate the coupling bt it

never went to completion. The most practical method (Scheme 2) was the reaction of 2 with freshly prepared
phenylalanine hthlum salt’ (5 equwalems) in DMF at room temperature to give 3. The excess reagent was
washed off with water leaving the polymeric lithium salt 3 unable to swell in organic solvents.® To increase the
permeabiiity and the reac(ivity of the Ilithium sait in DMF, 3 was conveniently converted o the
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The highly nucleophilic intermediate 4 is activated as the 2,4-dinitrophenyl ester 5 by treatment with
2,4-dinitro- 1-fluorobenzene.” Indeed, 5 reacts smoothly with the lithium salt of N tntylhxsudme to give 6

wiiich hias the same physical properties as 3 in terins of solubility. At this point it became impossibie to repeat
the methgdglggy udng 2 d-dinitro-1-fluorobenzene due 1o the reaction of the amide hond with the reagent
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Attempts to generate a 2,4-dinitrophenyl ester afforded compounds containing two 2 4-dinitrophenyl groups.

A normal peptide coupling procedure using the amine, EDAC and HOBT in DMF was used to
accomplish the capping step (Scheme 3). Even though 6 was insoluble in DMF, the presence of the weak acid
HOBT was sufficient to protonaie the sait and to swelii the poiymer to an acceptabie staie. Since the progress of
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reaction conditions were optimized when 5 equivalents of each reagent were used with 5hakmg at ambient
temperature for 10-16h.



S
~3
78

Scheme 3

e ~ N
HOBT, EDAC H B gz K i
DMF U © &
|
7 lLN> s Ly s
Tr H

Cleavage of the capped peptide from resin 7 was done under mild conditions (20% TFA in
dlchloromemme) at ambient temperature for 1h. Under these conditions, pepnde 8 mﬂuomacetatc saJt was

obtained in 78% y;elu overail with 42% racemization of the pncnyxcucuuuc i Representative examples are
shown in Table 1.

Tabie 1. Examples of Final Compounds of AA,-AA,-Cap Motif Prepared from Solid Phase Synthesis
Entr Peptide Capping Overall Racemization ESMS*
y AA-AA, Amine Yield (%) of AA, (%) (M+H)
HPLC® NMR*
AN N
1 Phe-His NN 68 40 393.3
(A
yé\ P N
2 P-MeOPhe-His NN 71 37 423.2
N
3 Phe-Lys "‘\t{ 61 48 3833
S N
4 Phe-Lys NTY 55 61 384.2
F
3 !"\M/\/\\
5 F‘he-L S I N 53 71 41\1\‘3
y PP

6 p-MeOPhe-Lys 53 18 414.3

7 Phe-Om N 52 68 36

o
N

LN
8 Phe-Om NN 37 100 395.3
W
)"\N N\
9 Phe-Orn N 73 75 370.2
N
N
10 | p-MeOPhe-Om NTY Y 69 87 399.2
(2
a) Isolated yield of TFA sall relative to a theoretical loadmg f 0.7 mmoifg. b) Racemization caiculaied from HPLC
integration; Amberchrom stationary phase, 0 0 75% gradient of acetonitrile in 0.1% ague TFA over 45 min. ¢} Sample
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not separable by HPLC, racemization is estimated
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The entries shown in Table | have variations at the second amino acid and the capping groups. Entries
1-2 contain a histidine, entries 3-6 contain a lysine and entries 7-10 have an ornithine.'> The capping groups
comprise those from aminomethylpyridine (entries 1,2,4,6 and 9), benzylamine (entries 3, 7 and 10) and a
secondary amine in the likes of 1,2,3,4- tetrahydroisoquinoiine (entries 5 and 8). The overall yieids are good,
buit there is a high level of racemization of the first amino aci
it is postulated that ester 5 is epimerized" during the addition of the second amino acid lithium salt since it is
difficult to epimerize the deprotonated acids 4 or 6. The racemization of the amino acid at the AA, position was
not a problem for us since most of the diastereomers werc scparable by HPLC and could be used individually
or as a mixture for biological analysis. Nevertheless, the compound in entry 7 was separated by preparative
HPLC and subjected to rat serum peptidase (L-amino acid specific) where the minor isomier was stable and thus
attributed the D,L stereochemistry, while the major component was totally consumed within 15 min.

In summary, we provide an alternative to the C-terminal attachment strategy for solid phase peptide
synthesis. Further improvements are possible, specifically, less harsh coupling conditions and will be reported
in the future.
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