
• Alkyne containing peptides synthesised through incorporation of an
alkyne amino acid or carboxylic acid

• Optimisation carried out exploring photoinitiator, pH, concentration and
solvent effects

Introduction
• Peptides offer significant potential as therapeutics. However, poor

membrane permeability and susceptibility to peptidases are of concern 1

• Replacement of disulfide bonds offers a solution to increase stability 2

• Thiol-yne ‘click’ cyclisation has been poorly explored 3

o Mild, metal free, selective and light mediated solution
o Provides a new functional handle for further functionalisation
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Thiol-yne Optimisation

Photoinitiator Photoinitiator 
eq.

Concentration 
(mM)

Solvent Additive(s) Conversion 
(%)

DPAP 1 1.7 H2O : AcN 0.1% TFA, MAP N.R.

DPAP 0.5 0.5 DMF – 26%

Irgacure 2959 0.5 0.5 DMF – 31%

Irgacure 2959 0.5 0.5 DMF 0.1% TFA 16%

Irgacure 2959 0.5 0.5 DMF 0.1% FA 60%

Irgacure 2959 0.5 1 DMF 0.1% FA 81%

Irgacure 2959 0.5 1.5 DMF 0.1% FA >95%

Irgacure 2959 0.5 2 DMF 0.1% FA 89%

• Reaction can be modified for use in aqueous conditions or with Blue LED
initiation, for compatibility with biological applications

On-resin Cyclisation & Modification
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5 x 2 min 
DCM : TFA : TES

94 : 1 : 5
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Irgacure 2959 (50 eq.)
DMF, hν, 1h
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94 : 2.5 : 1 : 1

Cleavage / 
Functionalisation

10 min, H2O:AcN

Tagging
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Cyclic Neuropeptide Analogues

• Variety of Oxytocin, Carbetocin and Somatostatin analogues synthesised by
SPPS and solution phase thiol-yne cyclisation

• (E) and (Z) isomers separable by HPLC
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Oxytocin Carbetocin

L-Cys with 
alkyne 5

D-Cys with 
alkyne 5

L-Cys with 
alkyne 2

>95% Conversion
(E):(Z) – 3:1

90% Conversion
(E):(Z) – 5:2

89% Conversion
(E):(Z) – 3:2

52% Conversion
(E):(Z) – 1:1

86% Conversion
(E):(Z) – 1:1
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• Propargylated Fmoc AAs readily synthesised with minimal purification 5

Propargylated Amino Acids
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• Exploration into thiol-ene functionalisation of alkyne handle currently underway

Conclusions and Future Work
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• Variety of SPPS compatible alkyne handles available
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+ Addition products

: Commercially Available : SPPS incompatible 4

87% Conversion
(E):(Z) – 3:2 *

*Inseparable isomers –
determined by NMR

(Z)-isomer (E)-isomer

Carbetocin analogue

Oxytocin analogue* *

* *

*

* Photoinitiator by-products
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• Additional Somatostatin and small ring
peptides currently in preparation

• Biological activity assays of neuropeptide
analogues are being carried out in
collaboration with the Muttenthaler group,
University of Vienna 6

ü SPPS Compatible
ü “Click” type reaction
ü Compatible with biological systems

ü Mild, photo-radical conditions
ü Rapid 1h reaction
ü Utilises Cys handle

Somatostatin 
analogue

14 AAs

micha
Text Box
https://doi.org/10.17952/37EPS.2024.P1034




