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]Synthesis and properties of novel acetamidinium salts
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Pcetamldlnes are starting materials ferin_the synthesis ofsynthes@z—mg many chemicals, some of which go on to dg |

- h imidazoles,—py d-triazines—whi further used for_synthesis of biochemically actie

compounds andas-well-as energetic materials._Acetamidinium chloride, which is hygroscopic, is currently one of the only

commercially available acetamidinium salts. The aim of this study waswas to synthesize and-characterize-a range ¢f

acetamidinium salts_that will- derto_allow-
chloride to be avoided: et Hloriderwhichisthe-only {aty-availabl et e, A et

salts—were—synthesizeThe acetamidinium salts were characterizede aﬁd—ehaFaeGeF&ed—bywnh )elemental analysis, ma:
spectrometry, NMR and, —in the case of energetic salts— differential thermal analysisB¥A. The structures of severi
previously unknown acetamidinium salts werewere_w‘-eseabhsheé by X-#Ray diffraction anaIySIS HygTOSCOpICItIE

the inconvenience eennectedassociated with_acetamidiniufn
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+ idi have been d{20,24}

I‘I’he main disadvantage of acetamidinium chloride is_that
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nitrates and oximes givesyields —acetamidinium nitrate (2). '
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Here, we describe the synthesis, crystalX-ray structure,
hygroscopicity, and thermal stability of several of theeme-efthe

acetamidiniumne saltsM,—H&ted—in—FigLuFe ‘IH

Chemical Science

hHygroscopicities_of the samples -ef tamidi were;’
determmedat—Q%humelMané%Q%HJ@ﬁd to be the percent

weight increase compared with the weight of the original

Results and discussion

Synthesis
/:—NH:’ X"
NH, i
1 X=Cl, n=1 4 X=HCQO, n=1 7 X=(C0OQ), n=2
2 X=NO,, n=1 5 X=80, n=2 8 X=ClO,, n=1

3X=CH,C00,n=1  6X=CH(NO,),,n=1 9 X=HSQ,, n=1

Fig. 1 List-efaAcetamidinium salts studiedanalyzed in this study.

We previously reported aFhe procedure for the preparation of
acetamidinium sulphatesulfate (5) from 1 -via an ion exchange
reaction-from-acetamidinium-chloride (1)} was earlier described
by—us.22 For our purposes, it may be considered a universal
method for the preparation of acetamidinium salts from 1 [(Fi_g._
2)|We used Fthis procedure to synthesizewas-nrew-used-forthe

sample|, The results are summarized in Table 1, and the changes

in_hygroscopicity (%) over time are plotted in -the-comparisen
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Fig. 24 Changes in the Hhygr icities of salts (1-8) over time and

comparison with ammonium acetate (9), guanidinium nitrate (11), and guanidinium
perchlorate (12).
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The acetamidinium salts were weighed and stored under 90%

humidity at 30 °C?3 for 1-21 days. [§am9|es of ammonium
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Fhe—-aAcetamidinium cations mayis—frequently serveused as a
counterions for a wide variety of anions, like simple
halegenides, carboxylates,_and —complex metal anions—ané
others, mqihe—pgarent acetamidine is characterized byreveals

NH, For

: EtONa NH
& —< +  Nacl
NH, EtOH NH.
1
/NH HX NH} .
n —< —_— —é X
NH, EtOH NH, /,
2 X=NQ,, n=1
5X%=50, n=2
7 X={C00),, n=2
Fig. 42 Preparation of nitrate (2), (5), and oxalate (7)

from 1.
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determinedexamined. h’he molecular —structure  of
acetamldmlum oxalate consists of-

shown in

—{Fig.ure {7}. Acetamldlnlum perchlorate (§)
Fheprimarily forms rings with 22 members, as shown in

main-elementofthe perehlorate(8) struecture{Fig.ure 8}. In oy
analysis, t\he acetamidinium C-NH,group formed an H-bon
with a single oxygen atom in perchlorate, and the distanc|
between the pivot carbon atom and the NH,moiety; |
this group was 1.323(3) A. The other. nitrogen-containing grou
formed two H-bonds with the perchlorate ion. The distancp

between the pivot carbon and nitrogen atoms in this group was
tha  dict [Eyera +h and—th
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Fig. 3 Preparation of acetamidinium perchlorate (8) from 5 by ion exchange.
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eaused-by-an-easier incorporation of water molecules into the
larger cavities ofin the ecempeunds—with—3D structures;
compared to the intercalation_of water into the eempounds
with-2D structures.

NMR spectroscopy

The NMR data for acetamidinium
salts 2, 4, 7, and 8 obtained with deuterated water (D,0
summariszed in Fable-Table_2.2: A closer inspection of the
proton NMR spectra measured-in-D.O-revealed thatthereis-an
equilibrium  between deuterated and non-deuterated
molecules, which were identified by marked —{strongly
decreasesé in the signal intensities of acidic protons-irtensity-of
the-signals—ef the acidiepretons}). The equilibrium is—shifted
almost entirely to the side of the deuterated forms, indicating

are

Chemical Science

differenece—is—the—have a higher carbon contents thanef
acetamidinium—salts —compared—to—the_their —analogous
guanidinium_analogs, as—enes—{replacement—of thean amino
group in guanidines_is replaced —by a methyl_group}_in
acetamidine. Nevertheless, acetamidinium salts stil—have a

[relatively high nitrogen kontent. Compounds 6 and 8-have* .

exhibited acceptable decomposition
determined by differential thermal analysis (mreasured—by
S b 1 lysis{DTA)}. The DTA thermograms from
the compounds are shown in Fig. 11. -Both the nitrate (2) and
the perchlorate (8) decomposed upon melting. Fhus—tThe
decomposition temperatures of 2 and 8 wereare-censidered-as
being 183_°°C and 248_°°C, respectively. —{Figure-+1}—The
maxima of the decomposition_ ranges s-for 2 and 8 wereare 255
2°C and 390 °°C, respectively. Forln comparison, decomposition
of guanidinium nitrate_on the same thermal stability device
starteds-te-decompese at 270 2°C, -and guanidinium perchlorate

started to decompose at 350_2°C—using—th A

temperatures___as

thatsample (-[approximately 98%)_of the molecules were
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along with the focus areas and suggested revisions mentioned in your manuscript, will help you improve your

manuscript and increase chances of journal acceptance.
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1. Premium Editing: Revision of your manuscript for language, grammar, structure, flow, and formatting based
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Mock Editor Desk Check: Assessment of your manuscript for submission readiness.
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account.
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Section 1. LANGUAGE QUALITY & STRUCTURE

In this section of the report, the Editor has provided feedback on the language quality of the manuscript and a section-
by-section summary of the changes needed to improve its structure and flow.

Overall, your paper required extensive structural revision and word- and phrase-level revisions to improve language,
readability, flow, and transition.

Please review the comments and revisions in the manuscript and the formatting changes made to meet the

requirements of the target journal.

1. How was the paper's overall language quality prior to editing?

The manuscript needed major improvements to make it submission-ready. The revisions made have addressed

issues with grammar, word choice, and sentence construction and have ensured the use of formal language in
the text.

2. What were the top 3 recurring grammar and language issues found and edited for native tone?

Wordiness: The use of too many words to convey one idea can muddle the message and divert the
reader’s attention.
Example:

a. “Chemical substances” can be concisely written as “chemicals.”

b. “The formation of the free base in methanol by the use of sodium methoxide produces sodium
chloride” can be written as “The formation of the free base in methanol by using sodium
methoxide produces sodium chloride”

Incorrect word choice: Example: “list” is relevant when referring to a table (which contains values etc.).
When referring to figures, “show,” “display,” and “demonstrate” are more suitable alternatives. Thus,
the correct sentence would be “Here we describe the synthesis, crystal structure, hygroscopicity, and
thermal stability of several of the acetamidine salts shown in Fig. 1.” rather than “...listed in Fig. 1”
Sentence construction: Sentences were revised to better convey your intended meaning. For example,
“The difference is the higher carbon content of acetamidinium salts compared to the analogous
guanidinium ones (replacement of the amino group in guanidines by a methylgroup)” was changed to
“The acetamidinium salts have a higher carbon content than their guanidinium analogs, as an amino
group in guanidine is replaced by a methyl group in acetamidine.”

3. Does the edited paper adhere to the target journal's language preference?

The journal guidelines specify that standard British and American spellings are allowed, but they recommend
being consistent in the choice of language preference. We have used American spelling, as per your preference.
The journal also asks authors to keep the writing clear and concise, avoiding repetition or embellishment. The

manuscript meets this requirement.

https://www.editage.com
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4. What types of changes were made for improvements to paper flow and how has the paper's
readability improved because of these?

Abstract: Your abstract was clear and generally explained the study well. However, a few issues were noted.
The families of compounds synthesized with acetamidines are detailed in the Introduction and need not be
listed in the Abstract. Moreover, while elemental analysis and mass spectrometry are included here, there
are no such results in the text. The significance of the study and the implications of its findings can be
presented better in this section. As the abstract is well within the recommended word limit, | suggest briefly
including some more details to highlight the significance of the study. For example, what advantages do
acetamidinium salts with low hygroscopy offer to the field? What specific applications/fields could be
benefited? How do the hygroscopic and thermal stabilities of the new salts compare to those of
acetamidinium chloride?

Introduction: In the introduction, you have discussed the motivation for the study and highlighted the gap in
knowledge that the study is trying to fill. The uses and limitations of acetamidinium salts have been
described well in the background. However, it would be a good idea to talk about specific applications/fields
that could benefit from these salts with altered hygroscopic properties to showcase the importance of the
study and its potential impact. The paper currently does not have a Methods section. Please check with the
journal on the need for a clearly defined Methods section. Several articles published in Chemical Science do
not contain a materials and methods section. Rather, the experimental work is discussed more generally in
the results and discussion section. Hence, | have retained your original style.

Results and Discussion: This section was generally concise and well-organized. The results were discussed
well in reference to the illustrations and logical conclusions were drawn. The results were compared well
with previous studies and there were no obvious inconsistencies. Some sentences were heavily revised to
enhance clarity and readability. However, this section should highlight any limitations of the methods and
study, including a discussion of potential sources of bias and imprecision associated with the results. This
should be followed by some indication of the direction future research should take.

Conclusion: Overall, this section was clear and well-organized, and most revisions were focused on
enhancing the formality and language. However, this section focuses more on a summary of the analysis and
does not provide a clear explanation of the importance and relevance of the study to the field. You may wish
to highlight the relevance and significance of the study to the field. For example, how is the development of
these new salts expected to impact the field? What applications could benefit from these materials? Are
there economic, environmental, or policy implications of these findings? Please elaborate on these aspects.

https://www.editage.com
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Section 2. MOCK EDITOR DESK CHECK

As part of the Mock Editor Desk Check service, the technical expert evaluates your manuscript content for readiness in
terms of article structure, ethical-compliance-related aspects, and journal-specific requirements. This section of the
report provides an overview of the potential gaps and focuses on improving the submission readiness of your
manuscript by replicating the checks typically conducted by the journal’s Editorial Desk.

Major issues likely to be raised by the journal’s Editorial Desk and lead to rejection include:

Materials and methods should be added — this is a major gap

References should be added — this is a major gap

All figures and tables should be added along with their respective legends — this is a major gap

Other supporting information should be added (COI statement, corresponding author address, DAS, etc.)

PwnNPE

Please revise your manuscript based on the comments in this section to ensure that your manuscript is submission
ready.

2.1 Article Checks

PARAMETER DESCRIPTION RATING

1. Scope Match Does the scope of the research presented in the manuscript match the EXCELLENT
scope of the target journal?

Notes: The manuscript meets the scope of the target journal Chemical Science.

2. Article Type Does the article type selected align with the structure presented in EXCELLENT
the manuscript?

Notes: This is an original research paper and is matched to the usual structure of this article type.

3. Data & Has data collection been described in the Methods section (according POOR
Methods to the article type) and presented appropriately via tables and figures
in the Results section?
Notes: Methods have not been stated. Please include a detailed Materials and methods section; this section must
include all materials (chemicals and other equipment used) and also thoroughly describe all methodology in the study
(hygroscopicities, X-ray crystallography, NMR spectroscopy, differential thermal analysis).

4. References Is the cited literature relevant, selective, recent, and sufficient? POOR

Notes: References are not provided. They are cited in the text, but the reference list is missing. Please provide all
references cited in the text. Also, you should cite recent and relevant references, preferably in the last 5 years.

https://www.editage.com
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2.2 Integrity Checks

PARAMETER DESCRIPTION RATING
1. Plagiarism Is the Similarity Index score within acceptable limits for standard EXCELLENT
Check journal requirements (<15%)?

Notes: The manuscript shoes a 10% similarity score which is acceptable by most journal standards.

2. Ethical Have all necessary consents and approvals have been obtained Choose an item.
Compliance from authors to publish their work (including IRB approval and
Informed Consent, as needed)

Notes: No ethical compliance is required for this manuscript.

3. Data Does the Data Availability Statement accurately describe the data POOR
Availability and its presentation in the manuscript?
Statement

Notes: Data availability statement should be added at the end of the manuscript text. This is important, as a
growing number of journals warrant availability of study data.

4. Funding Has funding information been provided, when needed, or a POOR
Information statement been made about it not being needed?

Notes: Funding information is not provided nor commented on. This is asked by most journals, so you will have
to provide it, if applicable.

https://www.editage.com
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2.3

Submission Checks

PARAMETER
List of Contributing Authors

Author Contributions
Statement

Corresponding Author Email

Conflict of Interest Statement

Figure & Table Citation

List of Keywords

Data Access Statement

This describes where the data
associated with the paper is
available, and under what
conditions the data can be
accessed.

Figure Legends

Table Legends

https://www.editage.com

GAPS ANALYSIS
Present

Absent

Absent

Absent

Incomplete

NA

Absent

Incomplete

Absent

editage

EXAMPLE/ISSUE

Your target journal strongly encourages authors
to include author contributions and recommend
using CRediT for standardised contribution
descriptions. Kindly refer to the author
guidelines. Guidance on how to draft an author
contribution statement here

Please provide the corresponding author
information in the title page.

Guidance on the role of the corresponding
author here

Please provide a ‘Conflict of Interest’ statement
at the end of the manuscript (e.g. funding,
payments etc.)

Guidance on how to include Conflict of Interest
statements here

Tables and figures have been cited in the text;
however, they are missing from the manuscript.
Please add all missing figures and tables.

Your target journal does not require adding
keywords.

Please add DAS as mentioned prior. Chemical
Science strongly encourages authors to deposit
as much data as possible in appropriate
repositories. Please provide a data access

statement at the end of the manuscript.
Guidance on how to write a Data Access

Statement here

Included, but incomplete. Guidance on how to
write figure legends here

Absent from the manuscript

Guidance on how to write table legends here
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Section 3. ARTWORK FORMATTING

We have formatted the figures in your manuscript according to the requirements of your target journal. This section
of the report includes details of the revisions made and a glossary of terms.

3.1 Summary of Changes

The link to Artwork Guidelines for your target journal is https://www.rsc.org/journals-books-databases/author-and-
reviewer-hub/authors-information/prepare-and-format/figures-graphics-images/

3.1.1 Specifications of the final figures*

Figure Figure Width Height Resolution File Font Color

# Type (cm) (cm) (dpi) format type mode
Fig1 [Line art] 8.3 2.5 1200 .eps/.pdf/.tif/.jpg Arial RGB
Fig 2 [Line art] 8.3 5.6 1200 .eps/.pdf/ tif/.jpg Arial RGB
Fig 3 [Line art] 171 2.5 1200 .eps/.pdf/.tif/.jpg Arial RGB
Fig 4 [Combination art] 8.3 5.3 600 .eps/.pdf/.tif/.jpg Arial RGB

*All changes/edits are made in Adobe lllustrator

3.1.2 Other changes

Figure number Changes to figure Changes to text
NA NA NA
NA NA NA

3.1.3 Issues

Figure number Description of issue Resolution
NA NA NA
NA NA NA

https://www.editage.com
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3.2

Glossary of terms

RGB (Red, Green, Blue): A color mode, usually recommended for images intended for online publication.
CMYK (Cyan, Magenta, Yellow, Black): A color mode, usually recommended for images intended for print
publication.

TIFF (Tagged Image File Format): A file format, usually recommended for color and grayscale images,
particularly photographs.

EPS (Encapsulated PostScript): A file format, usually recommended for images, particularly for vector images
such as graphs.

Line art: Images with straight lines and text, such as graphs, charts, and simple diagrams

Halftone: Photographic images, drawings, paintings, etc. with fine shading

Combination art: Images that are a combination of halftone and line art or halftone and text.

https://www.editage.com 9



https://www.editage.com/

Edit, Desk Check, and Artwork: Report edltc:ge

Section 4. SUMMARY & NEXT STEPS

As part of this pack, we have completed the following services:

1. Premium Editing: Please go through the changes and comments in your edited manuscript in All Markup view
(Review>>All Markup) and the input from the Editor under Section 2. Language Quality & Structure.

2. Mock Editor Desk Check: This report highlights information that would be needed for submitting your manuscript
via a journal submission system. Please make sure that you include all suggested details in your manuscript.

3. Artwork Formatting: Please review the formatting changes that we have made to your figures to meet the journal’s
requirements.

Next steps for you

e Please revise your manuscript based on the recommendations in this report and comments in the manuscript.
e You can include any questions you have about specific comments within the manuscript as a response to the
comments.

Once the revisions are complete, the Editor will review the changes you have made and provide additional comments
(if needed). We will also respond to any queries you may have during this process.

We would also like to know what you think of our work and how we can do better. Please share your feedback on the

assignment through your EditageOnline™ account. Thank you, once again, for giving us the opportunity to partner
with you on your publication journey!

Best regards,
Editage

Acknowledging editing support

Several authors choose to acknowledge Editage’s editorial support in their paper. According to prominent publication
guidelines such as the ICMIJE guidelines on authorship, editing or writing support should be acknowledged in the paper.
Such acknowledgments also serve to assure journal editors/reviewers that the English has been thoroughly reviewed and
meets the required standards for publication.

If you would like to acknowledge our editorial support for this paper, you can do so by including the following sentence in
the Acknowledgments section of your paper:

We would like to thank Editage (www.editage.com) for English language editing.
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Appendix

a. Other Service Recommendations

editage

Depending on the stage of your research/writing, there are a host of services that we offer (below). More details
about some packs/services are provided later.

+ Literature search for
systematic review

+ Data extraction for
systematic review

« Review ethical

+ Literature search for
building protocol
« Grant proposal review

+ Thesisto-manuscript requirements & §
consultancy informed consent .
1. Define your research topic 3. Ethics, data collection

Research assessment
(readiness to publish)

+  Pre-submission peer review
(technical content review)

+ Statistical Check

Plagiarism Check

Manuscript writing support

5. Writing up

« Journal Submission
* Resubmission assistance

Rewriting based on
reviewer comments

+ Journal correspondence

7. Publication

2. Research design, methods

Formulate/
review study
design &
methods

* Questionnaire
design

4. Data analysis & interpretation

Simple analysis using measures

of central tendency
Complex analysis (Ttests,

ANOVA, correlation, regression,

etc.)
Writin
of tabl

R

up results and creation
s & figures

6. Manuscript finalization 8. Disseminatiort*

Language editing &
formatting

Journal selection
Artwork formatting
lllustration

Literature review for
updated citations

Revising your manuscript based on expert comments

Graphical Abstract
Conference Poster
Lay Summary
Infographics

Video summary

*Through Impact
Science

If you are finding it challenging to revise your manuscript based on suggestions from the technical reviewer and the
editor, the REWRITING ASSIST* service can support you.

e Under this service, the Editage Scientific Writer will make revisions to the sections of the manuscript

highlighted during the technical review, while seeking clarification from you on intellectual content.

e We will finalize the manuscript content over 2 rounds and ensure that there are no gaps in technical content,
logic, or flow of the manuscript, making it ready for submission.

*Not available for authors in China and Korea

https://www.editage.com
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Statistical support

We provide a wide variety of statistical support services, depending on the stage of your research and your need:

e STATISTICAL CHECK: If you have already performed the statistical analysis and need an expert to check
accuracy of results and appropriateness of reporting results, you can use this service. Our expert statisticians
will check your data analysis and provide actionable feedback to eliminate any issues.

e STATISTICAL ANALYSIS: If you have collected data and decided on the methods and tests to analyze it, we can
support you with simple or complex statistical analysis.

Insufficient/out-of-date citations

You can consider using our LITERATURE REVIEW service, where a subject area expert will review the source files or
draft manuscript and perform a literature search to provide appropriate and recent reference citations for factual
information and comparisons of results. Through this service, the subject area expert will prepare a report that will:

Examine current knowledge in the area of research to help authors highlight the relevance of their study in
this context.

e Evaluate the literature sources and advise on the most pertinent or relevant literature (which authors may use
as citations in their manuscript).

e Highlight arguments and ideas of other published work as relevant to the authors’ study for them to use in
their Introduction/Discussion/Conclusions sections (based on abstract or full article).

e We will provide between 10-15 relevant references that can be used by the authors as citations or to improve
their manuscript.

Please get in touch with us if you would like more information about any of these services or have any other requests
for improving your manuscript. You can choose to use any of these services individually or combine one or more
components, based on your need. We will be happy to customize a pack that is suited exactly to your requirements!

(Please note that choosing any additional service is optional and at your discretion).
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b. Frequently Asked Questions

Q: Who reviews my manuscript? What is the experts’ qualification?

A: Our technical reviewers have a minimum qualification of a PhD in your relevant subject area and have extensive
experience in publishing and peer-reviewing manuscripts. These experts also have experience of writing and
publishing their own manuscripts in peer-reviewed journals. Many of our experts even serve as peer reviewers on
journal editorial boards.

Q: Do | have to make ALL the changes suggested by the technical reviewer in the report and the manuscript?
A: We highly recommend that you review and address all the focus areas and recommendations for improvements
that we have suggested. These will help with improving the scientific rigor of your manuscript.

Q: | do not fully understand / agree with some of the reviewer comments

A: Please respond in the ‘comments’ box with your queries about focus areas or recommendations for improvement.
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