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Trimethoxyphenylthio as a Highly Labile replace-

ment for tert-Butylthio cysteine Protection in Fmoc 
solid Phase synthesis

T.M. Postma, M. Giraud, F. Albericio, Org. Lett., Article 
ASAP. DOI: 10.1021/ol3025499. Publication Date (Web): 
October 17, 2012 Copyright © 2012 American Chemical 

Society

Trimethoxyphenylthio (S-Tmp) is described as a novel cys-
teine protecting group in Fmoc solid phase peptide synthe-
sis replacing the difficult to remove tert-butylthio. S-Tmp 
and dimethoxyphenylthio (S-Dmp) were successfully used 
for cysteine protection in a variety of peptides. Moreover, 
both groups can be removed in 5 min with mild reducing 
agents. S-Tmp is recommended for cysteine protection, as 
it yields crude peptides of high purity.
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Wang resin

Cat # RWZ001 25g $35

100g $130

250g $260

rink amide am resin

Cat # RRZ001 5g $65

25g $295

100g $570

rink amide mBHa resin

Cat # RRZ005 5g $65

25g $295

100g $570
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acid-Labile cys-Protecting Groups for the Fmoc/
tBu strategy: Filling the Gap

M. Gongora-Benitez, L. Mendive-Tapia, I. Ramos-Tomil-
lero, A.C. Breman, J. Tulla-Puche, F. Albericio, Org. Lett., 
Article ASAP. DOI: 10.1021/ol302550p. Publication Date 

(Web): October 17, 2012 © 2012 American Chemical 
Society.

To address the existing gap in the current set of acid-labile 
Cys-protecting groups for the Fmoc/tBu strategy, diverse 
Fmoc-Cys(PG)-OH derivatives were prepared and incorpo-
rated into a model tripeptide to study their stability against 
TFA. S-Dpm proved to be compatible with the commonly 
used S-Trt group and was applied for the regioselecive con-
struction of disulfide bonds. 

enzymes for the removal of N-carbobenzyloxy 
protecting groups from N-carbobenzyloxy-d- and 

l-amino acids

L.N. Chu, V.B. Nanduri, R.N. Patel, A. Goswami, Journal 
of Molecular Catalysis B: Enzymatic, 2013, 85-86, 56-60.

Biocatalytic processes to selectively hydrolyze the N-car-
bobenzyloxy (CBz) group from CBz-protected d- or l-ami-
no acids have been developed. The substrate specificities 
of the CBz-deprotecting enzymes from Burkholderia phen-
azinium SC 16530, and Sphingomonas paucimobilis ex-
pressed into Escherichia coli SC16501 were evaluated on 
CBz-protected amino acids and structurally related com-
pounds. Modifications of various structural components 
and their effects on enzyme activity and enantioselectivity 
provided a greater understanding of the two CBz-deprot-
ecting enzymes.

rapid microwave-assisted solution-phase peptide 
synthesis

A. Mahindra, K.K. Sharma, R. Jain, Tetrahedron Letters, 
In Press, Accepted Manuscript. DOI: 10.1016/j.tet-

let.2012.10.028. Copyright © 2012 Published by Elsevier 
Ltd.

Rapid microwave-assisted solution-phase peptide synthe-
sis protocol has been developed. The reaction temperature 
of 50 ˚C, 40W and short coupling time of 28 min gave 
racemization-free synthesis of peptides in 50-80% yield. 
The method is applicable with equal ease in coupling both 
side-chain protected and unprotected amino acids indi-
cating reactive-functional group tolerance and high atom-
economy. In the cases of dipeptides, DIC/HONB-mediated 
coupling rendered the best results. In the cases of tri- and 
tetrapeptides, HATU/HOAt/DIEA emerged as the best cou-
pling combination. 

2012 is the first year that aapptec has exhibited at the 
Neuroscience conference. We are happy to report that 
Neuroscience 2012 was very successful. Thank you to ev-
eryone who visited our booth and we invite you to order 
your immunology products from aapptec. aapptec is your 
partner for success.

X = Br, Cl, COPh, F, I, Me, NO2
Incorporating substituted phenylalanine residues into bio-
active peptides can enhance potency selectivity or dura-
tion of activity. (V. Frey, et al. Eur. J. Med. Chem., 2008, 
43, 966-72, G. Kovács, et al. Acta Physiol. Hung., 2012,

The Apex 396 HT is aapptec’s latest high throughput 
parallel peptide synthesizer that can prepare 192 differ-
ent peptides at the same time in titer plates. The Apex 
396 HT can prepare up to 96 peptides in larger quanti-
ties utilizing standard aapptec reactor assemblies. The 
Apex 396 HT features two racks each holding 36 amino 
acid vessels. The instrument also has four 800 mL reagent 
bottles, allowing it to operate continuously over the 
weekend without intervention. The fully enclosed work 
space contains odors and vapors, so a separate hood is 
not required. For more information about the new Apex 
396 HT, please send an email to info@aapptec.com.

aPex 396 HT 

suBsTiTuTed PHeNyLLaLaNiNes

info@aapptec.com
http://www.aapptec.com/apex-396ht-peptide-library-synthesizer-i-242.html?osCsid=q79mn1mbjhju4kn23nji0u43e2


optimization of the solid-phase synthesis of [18F] 
radiolabeled peptides for positron emission 

tomography

J.B. Whitea, S. H. Hausnera, R. D. Carpentera, J. L. Sut-
cliffe, Appl. Radiation Isotopes, 2012, 70, 2720-2729.

Establishing improved methods for the radiolabeling of 
peptides with fluorine-18 via solid-phase peptide synthe-
sis (SPPS) is desirable for the efficient synthesis of peptide-
based molecular imaging agents. This work focuses on the 
development of a standardized platform to facilitate the 
reliable and efficient synthesis of high-purity fluorine-18 
radiolabeled peptides for in vivo imaging with positron 
emission tomography (PET). Seven commercially avail-
able resins were selected for solid-phase radiolabeling of 
the model peptide VQAAIDYING with 4-[18F]fluoroben-
zoic acid ([18F]FBA). A wide range of radiochemical yields 
(18.8±1.5% to 41.2±5.3%) was obtained using standard 
conditions (coupling: 3 eq amino acid, 3 eq HATU, 6 eq 
DIPEA, 1.5 h, r.t.; cleavage: 94% TFA, 3 h, r.t.). After modi-
fication of coupling reagents and employing heated reac-
tions to 37 °C, radiochemical yields were improved by as 
much as 35.3% over standard conditions. When the op-
timized conditions were applied to the synthesis of [18F]
FBA-PEG28-A20FMDV2, which targets the αvβ6 integrin in 
vivo, radiochemical yields improved by as much as 73.4% 
over those obtained using standard coupling and cleavage 
conditions. This platform can be utilized to improve the 
synthesis of peptide-based molecular probes for molecular 
imaging with PET

study of intramolecular aminolysis in peptides con-
taining N-alkylamino acids at position 2

V.V. Ryakhovsky, A.S. Ivanov, Tetrahedron, 2012, 68, 7070-
7076. DOI: 10.1016/j.tet.2012.06.056 

Copyright © 2012 Published by Elsevier Ltd. All rights 
reserved.

Many peptides and proteins, containing Nα-alkylamino 
acids (including proline) at the second position, are prone 
to intramolecular aminolysis (IA) with elimination of N-ter-
minal dipeptide sequence as 2,5-diketopiperazines (DKP). 
We synthesized a series of short peptides, containing N-
alkylamino acids at position 2, and studied their stability 
in the presence of acetic acid and amines. The presence of 
side chains in the second and the third amino acid residues 
and alkylation at Nα of the third amino acid residue slowed 
down IA. Nα-Alkyl residue in the first amino acid residue 
impeded IA only in peptides, containing three or more resi-
dues. Side chains of the first amino acids did not affect sig-
nificantly the cleavage rates. Acetic acid promoted IA more 
strongly than aqueous ammonia, while tertiary amines were 
less effective. Peptides with methionine-S-oxide residues 
were more labile than the unoxidized analogs, suggesting

99, 353-63, M. Wysocka, et al. Protein Pept. Lett., 2008, 
15, 260-4) Substituted phenylalanine residues can be 
useful probes for studying peptide bonding to receptors 
and the conformation of proteins. (A. Dejda, et al. Bio-
chimie, 2011, 93, 669-77, J. Arsenault, et al. Biochem. 
Pharmacol. 2010, 80, 990-9, M.S. Al- Abdul-Wahid, et al. 
Biochim. Biophys. Acta, 2012, 1818, 2994-9, K. Haiser, 
et al. J. Phys. Chem. A, 2011, 115, 2169-75, E.E. Smith, 
et al. J. Phys. Chem. B, 2011, 115, 2380-5) aapptec offers 
substituted phenylalanine derivatives suitably protected for 
peptide synthesis.

uFF111 Fmoc-Phe(4-Br)-OH 5g $110

25g $440

uFF114 Fmoc-Phe(4-Cl)-OH 5g $120

25g $500

uFF110 Fmoc-Bpa-OH 1g $95

5g $420

uFF121 Fmoc-Phe(4-F)-OH 5g $95

25g $395

uFF122 Fmoc-Phe(4-I)-OH 5g $95

25g $395

uFF130 Fmoc-Phe(4-Me)-OH 1g $50

5g $200

uFF125 Fmoc-Phe(4-NO2)-OH 5g $60

25g $230

HATU, HBTU and HCTU are the most popular coupling 
reagents for solid phase peptide synthesis. HATU is the 
most reactive and HCTU is intermediate between HATU 
and HBTU. HBTU is efficient for most coupling reactions 
in solid phase peptide synthesis while HATU and HCTU 
are best in more difficult applications (N. Loiseau, et al. 
J. Pept. Sci., 2002, 8, 335-46, C.A. Chantell, et al. J. Pept. 
Sci., 2012, 18, 88-91)

couPLiNG reaGeNTs



intramolecular assistance of the S-oxide group in aminoly-
sis.  Surprisingly, intermediate compounds of the formula 
Boc–Met-MeXaa-Sar–NHR underwent rapid cleavage (en-
dopeptolysis) upon attempted acidolytic deprotection.

design of a highly potent inhibitory peptide acting 
as a competitive inhibitor of HmG-coa reductase

V. V. Pak, M. Koo, Dae Y. Kwon, L. Yun, Amino Acids, 
2012, 43, 2015-2025. DOI: 10.1007/s00726-012-1276-0

This study presents a design of a highly potent 
and competitive inhibitory peptide for 3-hydroxy-3-meth-
ylglutaryl CoA reductase (HMGR). HMGR is the major 
regulatory enzyme of cholesterol biosynthesis and the tar-
get enzyme of many investigations aimed at lowering the 
rate of cholesterol biosynthesis. In previous studies, the two 
hypocholesterolemic peptides (LPYP and IAVPGEVA) were 
isolated and identified from soy protein. Based on these 
peptide sequences, a number of peptides were designed 
previously by using the correlation between the conforma-
tional flexibility and bioactivity. The design method that 
was applied in previous studies was slightly modified for 
the purpose of the current research and 12 new peptides 
were designed and synthesized. Among all peptides, SFGY-
VAE showed the highest ability to inhibit HMGR. A kinetic 
analysis revealed that this peptide is a competitive inhibi-
tor of HMG-CoA with an equilibrium constant of inhibitor 
binding (K (i)) of 12 ± 0.4 nM. This is an overall 14,500-fold 
increase in inhibitory activity compared to the first isolated 
LPYP peptide from soybeans. Conformational data support 
a conformation of the designed peptides close to the bio-
active conformation of the previously synthesized active 
peptides.

design and characterization of novel cell-penetrat-
ing peptides from pituitary adenylate cyclase-acti-

vating polypeptide

N.D. Doan, M. Letourneau, D. Vaudry, N. Doucet, B. 
Folch, H. Vaudry, A. Fournier, D. Chatenet, J Controlled 

Release, 2012, 163, 256-265.

The discovery of cell-penetrating peptide opened up new 
promising avenues for the non-invasive delivery of non-
permeable biomolecules within the intracellular compart-
ment. However, some setbacks such as possible toxic effects 
or unexpected immunological responses have limited their 
use in clinic. To overcome these obstacles, we investigated 
the use of novel cell-penetrating peptides (CPPs) derived 
from the endogenous neuropeptide Pituitary adenylate cy-
clase-activating polypeptide (PACAP). First, we demonstrat-
ed the propensity of native PACAP isoforms (PACAP27 and 
PACAP38) to efficiently deliver a large and non-permeable 
molecule, i.e. streptavidin, into cells. An inactive modified

CXZ025 HATU 25g $90

100g $290

250g $575

CXZ020 HBTU 100g $50

250g $95

CXZ030 HCTU 25g $40

100g $95

250g $190

http://www.peptidesource.com/promotions/html_emails/pdf/PD-sauvagine.pdf


fragment of PACAP38, i.e. [Arg17]PACAP(11–38), with 
preserved cell- penetrating physico-chemical properties, 
was also synthesized and successfully use for the 
intracellular delivery of various cargoes such as small mol-
ecules, peptides, proteins, and polynucleotides. Especially, 
its effectiveness as a transfection agent was comparable to 
Lipofectamine 2000 while being non-toxic for cells. Up-
take mechanism studies demonstrated that direct trans-
location, caveolae-dependent endocytosis and macropi-
nocytosis were involved in the internalization of [Arg17]
PACAP(11–38). This study not only opened up a new 
aspect in the usefulness of PACAP and its derivatives for 
therapeutic application but also contributed to the identifi-
cation of new members of the CPP family. As such, inactive 
PACAP-related analogs could represent excellent vectors 
for in vitro and in vivo applications.
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Peptide News™ is a monthly publication featuring upcoming 
events,recently published papers and news for scientists who synthe-
size or utilize peptides in their research. We invite you to submit your 
papers or publications for possible inclusion in a future edition of our 
newsletter to info@aapptec.com.

sPiriTTm HPLc coLumNs

SpiritTM reverse phase HPLC columns from aapptec deliver 
high performance and durability at an affordable price. Spirit 
chromatography columns are manufactured from ultra pure 
silica which reduces peak broadening and improves acid 
stability of the columns. All Spirit columns are end-capped 
which increases peak reproducibility and reduces tailing.

Spirit HPLC columns are compatible with 100% organic 
solvents, as well as aqueous mobile phases, without any 
limitations.

spirit HPLc column Features

•High separation efficiency and reproducible results
•Prepared from Ultra Pure Silica
•Resistance to extreme pH conditions 
•Longer column life
•Available for protein, peptide, and small organic molecule 
separations 
For the full selection of spirit Protein columns, spirit Pep-
tide columns, and spirit organic columns, visit our web-
site at www.aapptec.com.
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