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Bioconjugation is a relatively new procedure in which pharmaceutical 
developers may take one synthesized component and link it to a 
naturally occurring molecule such as a protein, cell, or microorganism 
using another peptide-based linker, these linkers target specific 
functional groups used in the conjugation process. To synthesize the 
materials necessary for testing of a novel o-aminoanilide linker, methods 
used consist of Solid Phase Peptide Synthesis (SPPS), thioesterification, 
diazotization, and Native Chemical Ligation (NCL), reactions were then 
tracked using Reverse Phase High Performance Liquid Chromotography 
(RP-HPLC). Synthesis of the linker is achieved by coupling o-
Phenylenediamine to Succinic Anhydride and activated as an N-
Hydroxysuccinimide. This linker utilizes amine groups on peptides, 
proteins, or other synthesized molecules and couples them together  by 
NCL. Such linkers are a vital component in medications used to treat 
Hodgkins Lymphoma, Pneumococcal pneumonia, and the development 
of other protein-based drugs. The addition of another peptide linker adds 
to the “toolbox” of pharmaceutical developers worldwide.

Antibody drug conjugate medications can consist of three parts: A 
cell specific targeted antibody, a cleavable linker, and a specific drug 
used to alter cellular function. Above is an illustration of the chemical 
composition of Brentuximab Vedotin, a peptide drug conjugate used 
to treat cancer.

Once injected, the specified antibodies seek out cells with the 
designated binding sites. These sites are more numerously 
expressed in cancer cells than healthy ones, this exploit of the cell 
leads to elimination of target cells with minimal collateral damage. 

Coupling of A to B
Once activated, the 
linker is introduced to 
the Leu-Enkephalin and 
a reaction takes place, 
a b o n d i s f o r m e d 
between the amine of 
the peptide and the 
terminal carbon atom of 
the linker. N-Hydroxy 
Succinimide is then 
released into solution. 

Coupling of A-B to C
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•  Novel linker successfully 
coupled to Cys-linked 
peptide and amine of 
Leu-Enkephalin peptide.

•  Inexpensive synthesis of 
linker.

•  Reagents are easily 
purchased and 
commercially available.

Final product.

Future Work: 
•  Testing o-aminoanilide 

l inker wi th ext racted 
antibodies and/or larger 
peptides. 
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Using a modified protocol 
from reference 3 Sodium 
Nitrite is added to the linked 
peptide at pH 3 -15 ºC 
which creates an 
acylbenzotriazole. A room 
temp solution of 
Mercaptophenylacetic Acid 
(MPAA) is then added at pH 
7 which substitutes for the 
benzotriazole creating a 
thioester. Finally, the 
thioester is added to 
CRAFY and the final 
product is obtained.
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All results were obtained through gradient RP-HPLC with a c18 vydac 
analytical column. Reactions containing MPAA were TCEP reduced before 
injection. 100% H2O (0.05% TFA) for 4 min. ramped to 50% Acetonitrile 
(0.05% TFA) in 36.5 min.
Figure 1: Leu Enkephalin before and after coupling to o-aminoanilide linker.
Figure 2: Acylbenzotriazole and Thioester before and after addition of MPAA.
Figure 3: Reaction progression and formation of final product
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2. Once coupled, 
DIC and NHS are 
added for 30 min. 
to activate linker.

Using the SPPS cycle once more, 
a Cys-peptide representing a 
“drug” is created. Testing of the o-
aminoanilide linker requires two 
proteins, peptides, or molecules, 
one with a terminal amine group 
and another with the amino acid 
Cysteine at its amino terminal end. 
For this test, the peptide “CRAFY” 
was used.
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