Coupling and Deprotection Methods
in Solution-Phase Peptide Synthesis
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Abstract

The ease of access, intuitive search function and quality of content makes Thieme Chemistry’s Science of Synthesis
among the best online research tools out there for synthetic chemists. This case study looks specifically at the use
of the Science of Synthesis to locate protocols for the various coupling and deprotection reactions used extensively
in solution-phase peptide synthesis.
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Scheme 1 Generic Schemes for the Coupling and Selective Deprotection of Peptides

Discussion

Being familiar with the existing research and the best synthetic methodologies associated with a particular topic is
one of the most important aspects of research chemistry. However, in an age where more and more resources are
moving to an online format the sheer quantity of material available can often be overwhelming, diluting down the
truly important information. This can often cause this process to become very time-consuming and a bit of a chore.
The need for an easily accessible resource that can adequately provide a reliable and up-to-date review of a particular
topic has never been greater.
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This is precisely the aim of Science of Synthesis, to provide an easily accessible and regularly updated critical review
of synthetic methodology; across all aspects of organic and organometallic chemistry. The major appeal of the
product is that it is one of the few resources available to researchers that provide full text descriptions of various
organic transformations. More importantly, these come with in-depth background and reliable experimental
procedures for carrying out these reactions, written by world leading researchers in that field.

At present, my research is particularly interested in the field of peptide chemistry, a topic | was relatively unfamiliar
with prior to my appointment. However, this transition has been relatively simple and straightforward with the help
of the peptide synthesis volume available through Science of Synthesis. Information is presented in a clear and concise
manner, meaning | have been able to gain an appreciable understanding of unfamiliar aspects of chemistry quickly
and easily.

Part of this can be attributed to the intuitive search function, with a text or structure search function available,
navigating the huge quantity of information is simple and straightforward. Using the text search function | was able

to effortlessly find volumes devoted to the area of peptide synthesis (Section 21.11 Peptides). Whilst these chapters
are full of information they are logically presented and divided into concise subchapters, providing a great overview

to various areas of peptide chemistry. Any keywords used for the text search are also highlighted meaning the relevant
paragraphs can be found with ease.

Additionally, many of the organic transformations discussed come with example experimental protocols. It is this
feature that really sets Science of Synthesis apart from other online resources. Knowing these reviews are written

and regularly updated by world leading authorities in that field is highly reassuring and gives me confidence in the
experimental procedures provided. | have found this feature a particularly useful starting point for the development
of my own research. From my experience Science of Synthesis has been able to consistently provide reliable procedures
for the various coupling and deprotection (PG = Boc, Fmoc; X = Bn, t-Bu) reactions | have required. Greatly reducing
the time | would normally spend looking for protocols within the existing literature. As a result Science of Synthesis has
become my resource of choice when trying a reaction for the first time. Chapters that I have found particularly useful
include Section 21.11.1 on amino acid protection—deprotection (including Section 21.11.2.1 a-Amino Protection) and
Section 21.11.2 on amino acid activation (Sections 21.11.2.3 Active Esters and 21.11.2.4 Carbodiimides).

Furthermore, there are many practical aspects of Science of Synthesis that make it stand out from other online
resources. Being a completely browser-based system it is easily accessible providing an internet connection is available.
It is also clear the design has been considered with the ever-changing technology market in mind. Access and use is
just as straightforward whether it is through a laptop, tablet, or mobile phone. In addition, the experimental protocols
clearly highlight any relevant safety hazards and recommended precautions. Allowing me to make a fully informed
decision on which method is best suited to my chemistry, something that is particularly important when working in

a laboratory that places such an emphasis on environmental considerations.

Conclusion

Overall, in the time that | have been using Science of Synthesis, | have found that the most significant benefit has been
to my general productivity. The ease of access, intuitive search function and the quality of content mean | no longer
have to devote as much of my time to reading literature and sourcing experimental protocols. With reference to my
particular chemistry Science of Synthesis has consistently provided reliable procedures for the various coupling and
deprotection reactions | have required. In my opinion, Science of Synthesis is an invaluable research tool for synthetic
chemists everywhere.
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