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This manuscript has been previously reviewed at another Nature Portfolio journal. This document
only contains reviewer comments and rebuttal letters for versions considered at Communications
Chemistry.



REVIEWERS' COMMENTS:
Reviewer #1 (Remarks to the Author):

| have previously reviewed the manuscript by Professor Oliver Trapp and colleagues. This is
the revised version of the same manuscript. | have also read the document specifically
addressed to answer the reviewer(s)'s concerns and the list of the changes made by the
authors, the addition of new references, and how the concerns of each point raised by the
reviewers (including myself) have been addressed. The changes made have also been
highlighted and therefore were easy to follow. The major concerns include the plausibility of
liguid SO2 on the early Earth (justified by the phase diagram and the new references added),
the presence of water traces/humidity and its impacts on the performance of the proposed
prebiotic solvent (liquid SO2), the quantification of the inorganic phosphate as a product of
the oxidation reactions of the phosphites in the liquid SO2, the rationale of adding urea in
the reactions, more information regarding the presence and relevance of phosphites on the
early Earth, the redox role of SO2 and formation of the elemental sulfur and
phosphorothioate, etc. have been addressed.

Although there is no proof to strongly convince us that liquid SO2 could be considered a
prebiotically realistic solvent on the early Earth and while the evidence of the availability of
the liquid SO2 and its use as reported in the current manuscript still seem to look unrealistic
from a traditional prebiotic chemistry perspective, the manuscript would be a valuable
addition to the Communications Chemistry journal as the work could be applicable to
various aspects of the synthetic organic chemistry and various sub-fields. Aside from the
prebiotic relevancy of liquid SO2 as a (prebiotic) solvent, the authors have done a great job
in supporting the claims and observations made in the manuscript with the help of sound
analytical tools.

It should be noted that phosphites (or other reduced oxidation state phosphorus
compounds) are known to have occurred on the early Earth and very little work has been
done on their significance and direct relevance to the origin and accumulation of the
biomolecules on the early Earth. Therefore, the presented work will be able to fill this gap.
In addition to the prebiotic chemistry relevancy, the manuscript also offers exciting new
results, specifically the simultaneous oxidation and phosphorylation reactions of the
reduced oxidation state phosphorus (P) compounds into phosphate and the
phosphorylation of nucleosides.

Furthermore, the fact that the nucleosides and other organics are readily phosphorylated at
room temperature is novel.

In summary, this paper has been revised satisfactorily, and therefore, | recommend its
publication in the journal Communications Chemistry.



List of Changes
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On behalf of all the authors, | would like to thank the competent reviewer for providing us with great
feedback on our manuscript. We greatly appreciate all the helpful suggestions and valuable comments
provided by the reviewer to improve the quality of the manuscript.

Reviewer #1 (Remarks to the Author):

| have previously reviewed the manuscript by Professor Oliver Trapp and colleagues. This is the revised
version of the same manuscript. | have also read the document specifically addressed to answer the
reviewer(s)'s concerns and the list of the changes made by the authors, the addition of new references,
and how the concerns of each point raised by the reviewers (including myself) have been addressed.
The changes made have also been highlighted and therefore were easy to follow. The major concerns
include the plausibility of liquid SO2 on the early Earth (justified by the phase diagram and the new
references added), the presence of water traces/humidity and its impacts on the performance of the
proposed prebiotic solvent (liquid SO2), the quantification of the inorganic phosphate as a product of
the oxidation reactions of the phosphites in the liquid SO2, the rationale of adding urea in the
reactions, more information regarding the presence and relevance of phosphites on the early Earth,
the redox role of SO2 and formation of the elemental sulfur and phosphorothioate, etc. have been
addressed.

Although there is no proof to strongly convince us that liquid SO2 could be considered a prebiotically
realistic solvent on the early Earth and while the evidence of the availability of the liquid SO2 and its
use as reported in the current manuscript still seem to look unrealistic from a traditional prebiotic
chemistry perspective, the manuscript would be a valuable addition to the Communications Chemistry
journal as the work could be applicable to various aspects of the synthetic organic chemistry and
various sub-fields. Aside from the prebiotic relevancy of liquid SO2 as a (prebiotic) solvent, the authors
have done a great job in supporting the claims and observations made in the manuscript with the help
of sound analytical tools.

It should be noted that phosphites (or other reduced oxidation state phosphorus compounds) are
known to have occurred on the early Earth and very little work has been done on their significance and
direct relevance to the origin and accumulation of the biomolecules on the early Earth. Therefore, the
presented work will be able to fill this gap.

In addition to the prebiotic chemistry relevancy, the manuscript also offers exciting new results,
specifically the simultaneous oxidation and phosphorylation reactions of the reduced oxidation state
phosphorus (P) compounds into phosphate and the phosphorylation of nucleosides.
Furthermore, the fact that the nucleosides and other organics are readily phosphorylated at room
temperature is novel.

In summary, this paper has been revised satisfactorily, and therefore, | recommend its publication in
the journal Communications Chemistry.

e We appreciate the reviewer’s comment. We thank the reviewers for the helpful and
constructive comments during the revision process.
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