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DO WE NEED TWO NMR DATABASES? m UNIVERSITY

APl functions can be different
 AP| interface should be common

The situation

We currently have two databases for nuclear magnetic
resonance (NMR) data in the consortium (plus others

Case study: Organometallic compounds

outside, commercial and academic):
@ nmrXiv projects ) Spactra | | Compoipds) | | About Login

Open, FAIR and Consensus-Driven
NMR spectroscopy data repository and analysis platform.

We archive raw and processed NMR data, providing support for browsing, search,
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Fig. 1: nmrXiv title page.

le an updated version of the "NMR prediction history" originally published in our review paper. The online version will be updated with new data as they become available. Ideas and suggestions are welcome!
nmrshiftdb? and FAIRness Tue, 25 Jun 2024 18:14:11 -0000
We can proudly say we have been FAIR even before the term existed. I compiled an overview of the FAIRness of nmrshiftdb2.
m é NMR New server active Mon, 17 Jun 2024 16:08:14 -0000
DATA We have got new hardware to run the database for about three weeks now. We believe everything is running smoothly and occasional speed issues, which occured on the old hardware, have been resolved. The database should be fit to run for the foreseeable
e, ce—
future

uture.
FA ‘ l:e S h a ri n 20 years of nmrshiftdb2  Wed, 20 Dec 2023 10:59:55 -0000
e g We can celebrate the 20th anniversary of the database . We published a paper in MRC reviewing the development of the database.
) 13C/1H correlation search  Sun, 03 Dec 2023 20:44:

hydrogen attached with a shift of 5 ppm. Search is via the spectrum search, choose "13C/1H correlation” as "Spectrum type". Total/subspectrum search work as normal.

completely in the browser. A close integration with the next version of nmrshiftdb2 is planned.

Fig. 2: nmrshiftdb?2 title page.

At first, this looks like a redundancy.

At a closer look, there are significant differences be-
tween the two:

nmrshiftdb2
* Focuses on assigned shifts (but can store raw data
as well)

* Holds shifts, structures, and some metadata

» Uses a custom database scheme holding molecules
and shift data

« Can directly query this for assigned shifts doing pre-
dictions or structure elucidation tasks

* Interface is pure html generated by Java on the server

» Offers NMR prediction via the browser or web ser-
vice, using the current database content

nmrXiv
* Requires raw data for all submissions

 Holds raw data, shifts, structures, and extensive
metadata

» Uses the MDL cartridge and the NMRium format for
storage

» Has a browser-based interface using Laravel and In-
ertia.|s

* Integration with NMRium
* Feeds into work like the MARGARITAS

Continue both?

Given that merging procect is difficult and shutting down

not desireble, a continued existence of both databases
could be the best solution. For this, the following proce-

dures could be used:
» Both databases allow submissions
* Peak data are replicated to nmrshiftdb2 and full data
to nmrXiv (as has happened)

» Separate user interfaces are maintained, either with
different functionality or layout

Organometallic compounds cannot be handled easily
In a standard graph-based organic chemistry frame-
work. In [1], minimal extensions (mainly the use of a
zero bond) were suggested to make them compatible
with e. g. the mol file format. Since the database back-
end of nmrshiftdb2 is a custom product and the chem-
istry is handled by the open-source product CDK [3], it
was possible to make nmrshiftdb2 use zero bonds [2].
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Fig. 3: A ferrocene compound in nmrshiftdb2.

The database can now not only store organometal-
ic compounds, it can also store the assignments as
for other molecules. Based on this, functions like
prediction or substructure search can be used for
organometallic compounds.

The use of zero bonds makes sure that organometal-
ic bonds can be distinguished from covalent bonds.
This i1s important for the prediction. Right now, only

HOSE codes are used, but we will extend this to ma-
chine learning methods.

Conclusions

There are enough differences between nmrXiv and
nmrshiftdb2 to justify their separate existence. Apart
from offering features including NMR prediction, nmr-
shiftdb2 allows adopting for unusual use cases. The
organometallic compounds are an example for this. An
update of the nmrshiftdb2 user interface is desirable.
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