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Nuclear Magnetic Resonance (NMR)
in Synthetic Organic Chemistry

2-(2-Iodo-2-phenylethoxy)isoindoline-1,3-dione (3aa). White solid: 90% yield (176 mg);
mp = 135-136 °C. 'TI NMR (300.13 MITz, CDCl3): 8 = 7.85-7.68 (m, 41T), 7.54 (d, J =
7.4 Hz, 2H), 7.36-7.17 (m, 3H), 5.53 (dd, J,= 9.8 Hz, J,= 5.7 Hz, 1H), 5.00-4.88 (m,
1T1), 4.71 (dd, .J;= 10.7 Nz, .J,= 5.7 Hz, 11). °C NMR (75.47 MIlz, CDCl3): 6 = 1633,
139.8, 134.7, 128.9, 128.7, 128.6, 127.9, 123.7, 81.4, 25.2. "N NMR (40.56 MHz,
CDCl3): & = -163.0. IR (KBr) v(em™): = 1731, 1720, 1465, 1192, 1138, 1127, 1114,
1081, 1020, 988, 875, 716, 696, 519. Anal. Calcd for CsH,INOs: C, 48.88; H, 3.08; N,
3.56. Found: C, 48.73; 1, 2.95; N, 3.56.

Source: https://www.beilstein-journals.org/bjoc/articles/14/188

3xy:
3aa—ka, 3ab—db, 3fb, 3hb, 3kb

the first letter (x) stands for the
employed vinyl arene 1a—k, the
second letter (y) - imide 2a,b

Provides marginal evidence in experimental section
that the reported structure is what we say it is.


https://www.beilstein-journals.org/bjoc/articles/14/188

Nuclear Magnetic Resonance (NMR)
in Natural Products Chemistry

The eudesmane sesquiterpenoid, verticillatol (1), as well as the lignan, (+)-5-demethoxyepiexcelsin (2), and a known lignan, (+)-
epiexcelsin (3), were isolated from Litsea verticillata Hance. Lignan 2 showed moderate anti-HIV activity with an ICs, value of 16.4
pg/ml (42.7 uM), while the known lignan 3 was inactive up to a concentration of 20 pg/ml (48.3 uM). Compound 1 demonstrated
weak activity with an ICs, value of 34.5 pg/ml (144.7 uM) while being devoid of cytotoxicity at 20 ug/ml. The structures were
elucidated by 1D and 2D NMR spectroscopy, and the absolute configuration of the new sesquiterpenoid was determined by the
generation of Mosher esters. © 2002 Elsevier Science Ltd. All rights reserved.

Keywords: Litsea verticillata; Lauraceae; Verticillatol; Sesquiterpene; (+)-5-Demethoxyepiexcelsin; Lignan; Sesquiterpene; 2D NMR; Absolute
structure; Anti-HIV activity; HOG.RS; Reporter cell line; Green fluorescent protein

3.6. Verticillatol (1) ;
Colorless oil, [oz]f')5 —41.2° (CHCls; ¢ 0.13). IR v, Il oH |f va<° 5
(film): 3432, 2932, 2869, 1016 cm™!. '"H NMR (pyridine- 1 0" NF
ds, Jin Hz): § 4.93, 4.87 (1H each, brs, H,-14),4.73 (1H, OMe 2:R=H
3: R=0Me

dd, J=11.5,4.9, H-1B), 3.18 (1H, td, J=13.6, 5.6, H-3a),
2.25 (1H, m, H-9B), 2.18 (1H, m, H-3B), 2.17 (1H, m, H-
9a), 2.15 (1H, m, H-2B), 2.07 (1H, m, H-7), 1.99 (1H, m,
20-H), 1.82 (1H, dd, J=12.7, 2.7, H-6B), 1.70 (1H, brt,
J=12.7,H-6a), 1.70 (1H, brt, J=12.7, H-8), 1.43 (1H, m,
H-11), 1.38 (1H, m, H-8B), 1.15 (3H, s, Me-15), 0.90, 0.89
(3H each, d, J=6.0, Me-12 and-13). 13C NMR (pyridine-
ds):672.2(d,C-1),32.2(¢,C-2),31.0 (¢, C-3), 153.8 (5, C4),
75.3 (s, C-5), 34.7 (1, C-6), 38.7 (d, C-7), 24.8 (¢, C-8), 31.0
(1, C-9),43.3 (s, C-10), 33.3 (d, C-11), 20.1 and 20.2 (each g,

AN A AN 1IN INT 1V (s 1A 122 0 M 18N TDINAC. Lo

+0.01

Hoang, V. D. et al., Phytochemistry 59, 325-329 (2002).
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(film): 3432, 2932, 2869, 1016 cm™!. '"H NMR (pyridine-
ds, Jin Hz): § 4.93, 4.87 (1H each, brs, H,-14),4.73 (1H,
dd, J=11.5, 4.9, H-1B), 3.18 (1H, td, J=13.6, 5.6, H-3a),
2.25 (1H, m, H-9B), 2.18 (1H, m, H-3B), 2.17 (1H, m, H-
9a), 2.15 (1H, m, H-2B), 2.07 (1H, m, H-7), 1.99 (1H, m,
20-H), 1.82 (1H, dd, J=12.7, 2.7, H-6B), 1.70 (1H, brt,
J=12.7, H-6a), 1.70 (1H, brt, J=12.7, H-8a), 1.43 (1H, m,
H-11), 1.38 (1H, m, H-8B), 1.15 (3H, s, Me-15), 0.90, 0.89
(3H each, d, J=6.0, Me-12 and-13). 13C NMR (pyridine-
ds):872.2(d, C-1),32.2(¢,C-2),31.0 (¢, C-3), 153.8 (5, C4),
75.3 (s, C-5), 34.7 (t, C-6), 38.7 (d, C-7), 24.8 (1, C-8), 31.0
(1, C-9),43.3 (s, C-10), 33.3 (d, C-11), 20.1 and 20.2 (each g,
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Hoang, V. D. et al., Phytochemistry 59, 325-329 (2002).
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(film): 3432, 2932, 2869, 1016 cm™!. '"H NMR (pyridine- 1

ds, Jin Hz): § 4.93, 4.87 (1H each, brs, H,-14),4.73 (1H,
dd, J=11.5,4.9, H-1B), 3.18 (1H, td, J=13.6, 5.6, H-3a),
2.25 (1H, m, H-9B), 2.18 (1H, m, H-3B), 2.17 (1H, m, H-
9a), 2.15 (1H, m, H-2B), 2.07 (1H, m, H-7), 1.99 (1H, m,
20-H), 1.82 (1H, dd, J=12.7, 2.7, H-6B), 1.70 (1H, brt,
J=12.7,H-6a), 1.70 (1H, brt, J=12.7, H-8), 1.43 (1H, m,
H-11), 1.38 (1H, m, H-8B), 1.15 (3H, s, Me-15), 0.90, 0.89
(3H each, d, J=6.0, Me-12 and-13). 13C NMR (pyridine-
ds):672.2(d,C-1),32.2(¢,C-2),31.0 (¢, C-3), 153.8 (5, C4),
75.3 (s, C-5), 34.7 (1, C-6), 38.7 (d, C-7), 24.8 (¢, C-8), 31.0
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Hoang, V. D. et al., Phytochemistry 59, 325-329 (2002).
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[ Phys.chem. data QHs
3.6. Verticillatol (1)
Colorless oil, [oz]f')5 —41.2° (CHCls; ¢ 0.13). IR v, Il oH |f 10
(film): 3432, 2932, 2869, 1016 cm™!. '"H NMR (pyridine- 1

ds, Jin Hz): § 4.93, 4.87 (1H each, brs, H,-14),4.73 (1H,
dd, J=11.5,4.9, H-1B), 3.18 (1H, td, J=13.6, 5.6, H-3a),
2.25 (1H, m, H-9B), 2.18 (1H, m, H-3B), 2.17 (1H, m, H-
9a), 2.15 (1H, m, H-2B), 2.07 (1H, m, H-7), 1.99 (1H, m,
20-H), 1.82 (1H, dd, J=12.7, 2.7, H-6B), 1.70 (1H, brt,
J=12.7,H-6a), 1.70 (1H, brt, J=12.7, H-8), 1.43 (1H, m,
H-11), 1.38 (1H, m, H-8B), 1.15 (3H, s, Me-15), 0.90, 0.89
(3H each, d, J=6.0, Me-12 and-13). 13C NMR (pyridine-
ds):672.2(d,C-1),32.2(¢,C-2),31.0 (¢, C-3), 153.8 (5, C4),
75.3 (s, C-5), 34.7 (1, C-6), 38.7 (d, C-7), 24.8 (¢, C-8), 31.0
(1, C-9),43.3 (s, C-10), 33.3 (d, C-11), 20.1 and 20.2 (each g,

AN A AN 1IN INT 1V (s 1A 122 0 M 18N TDINAC. Lo

Hoang, V. D. et al., Phytochemistry 59, 325-329 (2002).
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[ Phys.chem. data OHss

3.6. Verticillatol (1) ? 2%
3 (LD {-or

Colorless oil, [oz]f')5 —41.2° (CHCls; ¢ 0.13). IR v, I oH |f va<° s
(film): 3432, 2932, 2869, 1016 cm~!. '"H NMR (pyridine- Co N
ds, J in Hz): 8 4.93, 4.87 (1H each, brs, H,-14), 4.73 (1H, /\ OMe 2:R=H
dd, J=11.5, 4.9, H-1B), 3.18 (1H, td, J=13.6, 5.6, H-3a), 5 R = OMe
2.25 (1H, m, H-9pB), 2.18 (1H, m, H-3B), 2.17 (1H, m, H- [ Structure Diagram }
9), 2.15 (1H, m, H-2pB), 2.07 (1H, m, H-7), 1.99 (1H, m, —

20-H), 1.82 (1H, dd, J=12.7, 2.7, H-6pB), 1.70 (1H, brt, :
J=12.7, H-6a), 1.70 (1H, brt, J=12.7, H-80), 1.43 (1H, m,
H-11), 1.38 (1H, m, H-8p), 1.15 (3H, s, Me-15), 0.90, 0.89
(3H each, d, J=6.0, Me-12 and-13). 13C NMR (pyridine-
ds): 872.2(d, C-1),32.2 (¢, C-2), 31.0 (#, C-3), 153.8 (s, C-4),
75.3 (s, C-5), 34.7 (1, C-6), 38.7 (d, C-7), 24.8 (¢, C-8), 31.0
(1, C-9),43.3 (s, C-10), 33.3 (d, C-11), 20.1 and 20.2 (each g,

AN A AN 1IN INT 1V (s 1A 122 0 M 18N TDINAC. Lo

'
1
2

+0.01

Hoang, V. D. et al., Phytochemistry 59, 325-329 (2002).
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Hoang, V. D. et al., Phytochemistry 59, 325-329 (2002).
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Bairoch’s Lament

“It is quite depressive to think that we are
spending millions in grants for people to
pberform experiments, produce new
knowledge, hide this knowledge in often
badly written text and then spend some
more millions trying to second guess what
the authors really did and found”

Bairoch A (2009) The future of annotation/biocuration.
Nature Precedings doi:10.1038/npre.2009.3092.1.

Thanks to https://twitter.com/srp/status/1030192949802487809



Research Data Sharing is
becoming the norm ...

® ... rather than the exception

® but some disciplines are a little
more behind than others ...




Why do we archive, curate and
disseminate (raw) research data!’

e Data re-use (including data use, reanalysis
and repurposing)

® Reproduction of scientific results

® For this we actually need to share the computational
workflow for processing the data as well (see http://
www.researchobject.org/)

e Validation of methods


http://www.researchobject.org/
http://www.researchobject.org/

Why people do not
share data

® Fear of not being able to generate enough
publications from their data

® Fear of being scooped by other researchers
(“Research Parasites™)

® Fear that one’s own study is not replicable

® Fear to expose badly managed, flawed or
inconsistent data

® Patient confidentiality

® Technical reasons |
Smith, R. & Roberts, |. FI000Research 5,781 (2016).
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Why NMReData?

Improved quality of the NMR data for the community
Straightforward inclusion of NMR data in reports and articles
Simplified referee work

Compatibility with electronic storage in databases

Easier comparison of dataset

Improved searchability of NMR data

Automatic validation by computational means (e.g. CASE)



How is NMReData supported!?

® Support by major NMR software companies ) (‘3)

ACD/Labs

® Mag. Res. Chem. will require submission of NMReData

® |eads to raw NMR data becoming regularly available k"’“

® More journals needed - how about Journal of Natural Products?
® |/O in NMRShiftDB2 available
® Broad support by software ecosystem crucial for enduring success

®  For updates see http://www.nmredata.org/wiki/

Compatible_software
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NMR Archive?
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Review
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NIH Request for Information (RF): Submit a Response
Important Considerations for Potential T
Creation of an Open-Access Nuclear
Magnetic Resonance (NMR) Data

Repository
e @ O €O ©

Notice Number: NOT-AT-17-015

Introduction

This Request for Information (RFI) seeks public comments on key points to consider
regarding potential development of an open access repository and other resources to
facilitate the deposit, sharing, and comparison of one- and two-dimensional nuclear
magnetic resonance (NMR) data from natural products. For this purpose, “natural
products” are defined as specialized metabolites and other small molecules from a
variety of natural sources such as plants, fungi, bacteria, and marine organisms.

Response to this RFI is voluntary. Responders are free to address one or more of the
items under “Information Requested.” Instructions on how to respond are provided in
“Submitting a Response.” The deadline to submit your response is December 20, 2017.

Note: The deadline has passed and we are reviewing the input.
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The Raw NMR Archive

(...to be built)

® There is momentum for building a raw NMR data archive
® Requirements:

e Stable funding and operation (EBI, NCBI, ELIXIR node, etc)

® Community agreed Minimum Information Standard

® see https://fairsharing.org/ for examples, could be based on MIABE and MIBIiG

® Framework for handling submissions of raw data and meta-data
® Ability to process, visualise and search |D and 2D NMR data

® TJotal openness and support for the FAIR principle


https://fairsharing.org/
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The Archive Framework

i, Metabol ights
Y 8

| am not suggesting that this is It.

| am just saying:

Here Is an open source framework
with a scent of chemistry

that does it all and it does it well

CCCCCCCCCCCCCCCCCCCCCCCCCC
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Lives at https://www.ebi.ac.uk/metabolights
or https://www.metabolights.org
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MTBLS132: Absolute quantification of metabolites in tomato fruit extracts by fast 2D NMR (Tomato 700 MHz samples)

Abstract

Quantitative NMR metabolomics is a powerful tool to have access to valuable information on metabolism. Unfortunately, the quantitative analysis of metabolic samples is often
hampered by peak overlap. Two-dimensional (2D) spectroscopy offers a promising alternative and quantitative results can be obtained provided that a calibration approach is
employed. However, the duration of 2D NMR experiments is barely compatible with the metabolomic study of a large number of samples. This drawback can be circumvented
by relying on “ultrafast” experiments capable of recording 2D spectra in a single-scan. While such experiments are not sensitive enough to match the concentrations of
metabolic samples, a compromise can be reached by hybrid strategies capable of recording 2D NMR spectra of extracts in a few minutes only. The purpose of this study is to

Click to read more

& Authors: Patrick GIRAUDEAU, Annick MOING, Mickael MAUCOURT, Catherine DEBORDE &= Contact Submitter
0 ) n i _ % e ) Release date: 11-Nov-2015
@ View Metabolites Assay =~ s Download files = (® ORCID Claims Reference this study R Status: G773

Study Design Protocols Samples ¥ Assay Files Validation v Pathways

Show 10 4 entries Search:
Protocol Description
Sample Tomatoes (Solanum lycopersicum L. cv Moneymaker) were grown in a glass greenhouse in South-West of France in optimal commercial conditions as
Collection described previously [1]. The fruit were harvested at four different stages of development: 8, 21, 34 and 55 days post anthesis (DPA) on three different

trusses (truss 5, 6, and 7). Eight DPA corresponds to the cell division stage, 21 DPA to the cell expansion stage, 34 DPA to the transition between cell
expansion and ripening and 55 DPA to red-ripe fruit. Each biological replicate was made up of 4-5 fruits harvested on different plants. Three biological
replicates, corresponding to the three different trusses, were used for each stage of the development. A quarter of the fruit pericarp from the equatorial
zone was immediately frozen in liquid nitrogen. Fruit pericarp samples were ground in liquid nitrogen and stored at -80 °C until freeze-drying. An aliquot of
fresh frozen powder was lyophilized and used for NMR analyses.

Ref:

[1] Biais, B., Bénard, C., Beauvoit, B., Colombié, S., Prodhomme, D., Ménard, G., et al. (2014). Remarkable reproducibility of enzyme activity profiles in
tomato fruits grown under contrasting environments provides a roadmap for studies of fruit metabolism. Plant Physiology, 164, 1204-1221. doi:
10.1104/pp.113.231241. PMID:24474652

Extraction Each extract was prepared from 40 mg (2 aliquots of 20 mg each) of lyophilized powder using a robotised Starlet platform (Hamilton, Villebon sur Yvette,
France). The metabolic extraction was performed in four steps. After weighing 20 mg, 300 pl of EtOH/water (80/20, v/v) solution were added to each
sample in a 1.1 ml Micronics tube, then the mixture was checked and put in a hot water bath at 80 °C during 10 min and finally placed in a centrifuge at
4,000 x g during 5 min. The supematant was transferred into a 1.4 ml Micronics tube. The 1.1 ml Micronics tube containing the pellet was submitted to
three other extraction steps: same solvent mixture, then EtOH/water (50/50, v/v), and pure Milli-Q water for the last step. The supernatants from the two
aliquots and four steps were combined and evaporated to dryness using a vacuum evaporator (SpeedVac Savant, Asheville, USA). The dried extracts were
titrated with KOD to pH 6 using a titration unit BTpH (Bruker Biospin, Rheinstetten, Germany) in 200 mM potassium phosphate buffer solution in D20
containing 2 mM EDTA. Then, trimethylsilyl [2,2,3,3-2H4) propionate sodium salt (TSP, 0.01% final concentration for chemical shift calibration) was added.
Titrated extracts were frozen in liquid nitrogen and lyophilized during 12 h.
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\ A primary amino compound that is the 5-hydroxy derivative of tryptamine.

N

H - .
Identification

Q
IUPAC Names thrombotonin
MOL | SMILES  InChiKey
Molecular Formula C10H12N20
Mass 176.215
Monoisotopic Mass 176.095
Charge 0
InChl InChl=1S/C10H12N20/c11-4-3-7-6-12-10-2-1-8(13)5-9(7)10/h1-2,5-6,12-13H,3-4,11H2 Ity
InChiKey QZAYGJVTTNCVMB-UHFFFAOYSA-N [ &)
SMILES C1=CC(=CC=2C(=CNC12)CCN)O
Synonymns 3-(2-Aminoethyl)-1H-Indol-5-0l
3-(2-Aminoethyl)-1H-Indol-5-0l
5-HT

5-Hydroxytryptamine
Enteramine

QerntAnin
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Species
N\

Homo sapiens NCBI:9606 24136337
NCBI:9606 2580417
NCBI:9606 Geigy Scientific Tables, 8th Rev edition, pp. 165-177. Edited by Cornelius
Q Lentner.
NCBI:9606 Geigy Scientific Tables, 8th Rev edition, pp. 165-177. Edited by C. Lentner,
MOL  SMILES ' InChiKey West Cadwell, N.J.: Medical education Div., Ciba-Geigy Corp., Basel, Switzerland ¢1981-
1992.
MTBLS417 O
MTBLS417 @
MTBLS656 ©

Paramuricea clavata NCBI:317549 21939218
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Arabidopsis thaliana MTBLS311 &

Human MTBLSS591

Q
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MTBLS20
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Metabolights ' Species search

Species selection page

Find some direct links to some common model organisms and a wider list of all the

organisms we have information about.

Taxonomy Search

Start typing the first 3 letters of the species name

Taxonomy Browser (2820 species)

Animals ®
Archaea @
Bacteria @
Chromista @
Species O
Fungi @
Others ®
Plants @

Rhodophyta @

Examples: Alanine, Homo sapiens, Urine, MTBLS1

Help Give us feedback About

Model organisms

4 Homo sapiens (Human)

2 Mus musculus (Mouse)

+ Arabidopsis thaliana (thale cress)

[& Escherichia coli

@ Saccharomyces cerevisiae (Baker's yeast)
J~ Caenorhabditis elegans

Annelida ®
Arthropoda @
Bryozoa @
Chordata ®
Cnidaria ®
Echinodermata @
Hemichordata @
Mollusca @
Nematoda @
Platyhelminthes @
Porifera @

O Ecteinascidia turbinata
O Epinephelus marginatus
O Equus caballus

O Eremopbhila mitchellii

O Esox lucius

O Felis catus

O Gallus gallus

O Helicolenus dactylopterus
O Herdmania momus

O Hippocampus erectus
O Homo sapiens

O Homo sapiens

O Ictaluridae

O Katsuwonus pelamis

O Kryptolebias marmoratus
O Lamprologus callipterus
O Lissoclinum badium

O Lissoclinum bistratum

O Lota lota

O Malapteruridae

O Morus nigra

O Mus musculus

O Oreochromis niloticus
O Oryctolagus cuniculus

O Oryzias latipes
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investigation

high level concept to link
related studies

study
the central unit, containing
information on the subject
under study, its characteristics
and any treatments applied.

a study has associated assays

assay
test performed either on
material taken from the
subject or on the whole initial
subject, which produce
qualitative or quantitative
measurements (data)

assay(s) assay(s)
pointers to data file
names/location
external files in
cel native or other for-
mats
data data

Sansone,... Steinbeck et al. (2012)
Toward interoperable bioscience data.

Nature Genetics, 44, 121-126.
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Controlled Vocabularies
OntOIOgies any treatments applied.
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names/location

Toward interoperable bioscience data.
Nature Genetics, 44, 121—-126.
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data




rSTUDY ASSAYS

€» add new assay(s)

LY (ViEw) 3

metabolite profiling

NMR spectroscopy

Bruker
la_live_mtbl1_rms_metaboll...

rSTUDY DESIGN DESCRIPTORS

€2 add a new design column
Field Name e design

Study Design Type

e design

o design
INCIT:Metabolo... INCIT:Diabetes... |NCIT:Metabolic..4|NCIT:Human S IUrine global pr... IOBI:NMR spect...|

o design o design e design

+ New field to design descri

rSTUDY PUBLICATIONS )
—_ — £ term definition
€2 add a new publication column @ search for publication
Field Name @ publication
Study PubMed ID 17190852 O Recommended Ontologles @ All Ontologles Term name: Diabetes Mellitus, Type 2
Study Publication DOI http://dx.doi.or... rd_ bet 2 J h
Study Publication Author List Salek RM,Magu... Search for: iabetes type Q searc Service Provider: BioPortal
Study Publication Title A metabolomic... ~ . - - o
Study Publication Status Published ) MEDLINEPLUS - MedlinePlus Health Topics Source:
() MESH - Medical Subject Headings http://data.bioontology.org/ontologies/MESH
MESH:Diabetes Mellitus, Type 2 definition: A subclass of DIABETES
) NATPRO - Natural Products Ontology MELLITUS that is not INSULIN-responsive or
Q NCIT - National Cancer Institute Thesaurus dependent (NIDDM). It is characterized
€) NDFRT - National Drug File - Reference Terminology ﬁ&;?gI:;JgigaE\RESLSTANiE a””db
. . ; and eventually by
STUDY FACTORS ) NIFSTD - Neuroscience Information Framework (NIF) Sta , GLUCOSE INTOLERANCE; HYPERGLYCEMIA;
QOMIM - Online Mendelian Inheritance in Man v and overt diabetes. Type II diabetes .
G add a new factor column € select from previous factors... - <« » mellitus is no longer considered a disease
. -;- . averliicivahs fanind in adilte Datiante caldam v
Field Name o factor o factor v filter r J View In resource.
Study Factor Name |Gender |Metabo|ic synd... |
Study Factor Type NCIT:Gender ellitus, T 2
I M ype 2| Selected term. (You can also enter freetext here): r MESH:Diabetes Mellitus, Type 2 J Select Ontology Term
. |

+ New field to factor descrip

STUDY PROTOCOLS

€2 add a new protocol column

€ select from previous protocols...

Field Name @ protocol @ protocol ® protocol ® protocol ® protocol ® protocol ® protocol
Study Protocol Name Sample collecti... [Extraction NMR sample NMR spectrosc... |[NMR assay Data transform... Metabolite iden...
Study Protocol Type Sample collecti... Extraction NMR sample NMR spectrosc... |[NMR assay Data transform... Metabolite iden...

Study Protocol Description For the human...

Aliquots of 400...

The spectra of...

A 1D NOESY pr...

Spectra were p...

Assignments w...

Chrredre Dreat LupTY

httnce Lhanaoae 2ed
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€) NDFRT - National Drug File - Reference Terminology ::Ylt;?g]E;Jg?u%ﬁ&RESLSTANiE a”"db
s : ; and eventually by
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STUDY PROTOCOLS
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J Select Ontology Term
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nmrml.org

Favoriten (] nmrML - home

Home About ~ Documentation ~ Specifications ~ Contribute ~ Tools ~ News

nmrML nmrCV Converter Validator

nmrCV is an ontology for Use our web application to Use our web application to
language for NMR data. describing NMR experiments and convert from different NMR data validate your nmrML instances.

acquisitions. formats, to nmrML.
Validate your data
Convert your data

Browse ontology

nmrML is an open mark-up




Takeaways

® Global momentum for sharing raw and curated NMR data
® Open raw meta-data and data formats exist

® Open frameworks for meta-data handling exist

® Technical, chemistry-enabled archive frameworks available
® Editors’ buy-in indispensable

® |t could start right now (Figshare->DOI->Manuscript)



Stop clinging to your precious ...
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... and share your chemistry data!




