
Tetrakis(triphenylphosphine) palladium (0) is a highly versatile and widely 
employed palladium catalyst in both organic synthesis and peptide chemistry. 
In peptide synthesis, it is particularly valued for enabling mild deprotection and 
efficient cross-coupling reactions.

COMPARISON OF DEPROTECTION METHODS IN PEPTIDE SYNTHESIS:

Tetrakis(triphenylphosphine)
palladium (0)

Recognized for its precision and versatility, it enables a wide range of 
transformations central to peptide development. It allows efficient removal of 
allyl and Alloc protecting groups under mild, orthogonal conditions, supports 
on-resin activation steps, and facilitates sequential ligation strategies in complex 
peptide assembly. Beyond deprotection chemistry, [Pd(PPh3)4] drives cross-
coupling reactions such as Suzuki–Miyaura and Stille couplings to introduce 
non-natural amino acids or bioorthogonal handles for peptide–drug conjugates 
and probes. Its high selectivity and proven reliability make it a trusted catalyst 
for achieving advanced peptide architectures and chemical modifications in both 
research and production environments.
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Method Typical Groups 
Removed

Conditions Advantages Limitations Relevance in Peptide 
Synthesis

Tetrakis 
palladium 
[Pd(PPh3)4]

Allyl esters, Alloc 
protecting groups

Mild, neutral 
(THF, DMF, with 
scavenger like 
PhSiH3)

Orthogonal to 
Fmoc/t-Boc; High 
chemoselectivity; 
Works on-resin 
and in solution

Sensitive to 
air; Trace Pd 
contamination risk

Most preferred for 
orthogonal deprotection 
in complex peptide 
synthesis

Acidolysis (TFA, 
HCl)

Boc, t-Bu, side-
chain protecting 
groups

Strong acidic 
conditions

Robust; widely 
used; compatible 
with many resins

Harsh on acid-
sensitive residues; 
Not orthogonal to 
acid-labile groups

Standard in Boc strategy, 
not suitable for selective 
allyl/Alloc removal

Hydrogenation 
(H2/Pd–C)

Benzyl, Cbz 
protecting groups

Mild, reductive 
atmosphere

Clean removal, 
Orthogonal to 
Fmoc

Incompatible with 
reducible groups 
(alkenes, nitro, 
halogens)

Used for global 
deprotection, less 
useful for selective 
modifications

Photolysis (UV 
light)

Nitrobenzyl, 
o-Nitroveratryl
(photolabile
groups)

UV irradiation Very mild, 
orthogonal 
to acid/base; 
no chemical 
scavengers 
needed

Requires special 
setup; Limited 
penetration in 
solid-phase resins

Useful for spatially 
controlled deprotection 
(e.g., peptide arrays, 
photocaged peptides)

Base-mediated 
(Piperidine, 
DBU)

Fmoc group Strong base in 
DMF

Fast and efficient; 
Standard in Fmoc 
SPPS

Can cause side 
reactions; Not 
orthogonal for 
allyl/Alloc

Routine for backbone 
deprotection, not for 
side-chain selectivity
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Headquartered in Bellevue, WA, Ascensus 

Specialties is a global leader in catalysts, 

ligands, building blocks, and specialty 

reagents. Our 60+ years of synthetic 

knowhow, allows us to bring additional value 

to our clients through our custom synthesis 

and GMP services. From world-class 

manufacturing facilities in Elma, WA, Evans 

City, PA, Newburyport, MA, and Cambridge, 

UK, Ascensus has a global reach that ensures 

our clients can consistently manufacture 

their products to the highest standards.

60+ Years of Experience

Custom-Tailored Purity and Impurity Profiles

Commercial GMP Capabilities

Supply Chain Development

Process Control and Robustness

Bioburden Control
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