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Number of Structures in the CSD

The Cambridge Structural Database (CSD)
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The CSD is a database of
small molecule organic
and metal-organic crystal
structures.

Every entry enriched and
annotated by experts.

Every published structure:
* Inc. ASAP & early view

« CSD Communications

« Patents

« University repositories

A trusted CoreTrustSeal
repository

CORE
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Percentage of structures added to CSD
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Data can be deposited
to CCDC through an
online deposition
platform or via email.

Pre-CIF, entries were
created by typing data
from tables in papers.

When CIF is not
available, CCDC
manually creates a CIF
from the accessible
Information.

365 structures (< 0.6%)
added to the CSD with a
manually created CIF in

2019.
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CCDC Crzgarsune QY a
Joint ICSD/CSD web deposition service ' - -

Add Enhance

Tailored web deposition service enabling scientists to deposit’ crystal >
structures ready for publication

CIF deposition and validation service ‘.

Scientists encouraged to deposit data
pre-publication: I
- Workflows with a number of publishers to T — ]

assist with ident]fying ou blication details and sconstema accresses @ | Prase acaan B —

allowing secure access to data for peer-review e Comam 8-

process. Deposition number (s) for revis g n
* Multi-stage deposition progress to help [ rgemer

scientist check and enhance their data. O, .
https//www.ccdc.cam.ac.uk/deposit



https://www.ccdc.cam.ac.uk/deposit

Synchrotron datainthe PDBvsCSD - - ..
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Synchrotron data in the CSD LS
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ldentification of synchrotron data

JOPXAQ : 1,1'-(ethane-1,2-diyl)bis(4-methylpyridin-1-ium) bis[1,3-bis(dicyanomethylidene)-2, 3-dihydro-1H-inden-2-ide]
Space Group: P 1 (2), Cell: a 8.3232(3)A b 9.7414(4)A ¢ 10.7328(4)A, a 87.690(3)° B 83.628(3)° y 84.506(3)°

» Structures are flagged with
'synchrotron’ in the CSD.

 These structures are identified
during the data curation
process either automatically by
the curation software, which
checks a select number of CIF
fields, or manually labelled by
an Editor.

3D viewer

Experimental details
R-factor (%)
Temperature (K)
Density (CCDC)
Radiation probe

Radiation source

Chemica | diagram

© View group symbols key

412
a0
1.3448

CCDC



CIF completeness - Experimental

CIFs which did not contain information in fields
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CIF completeness - Computational
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CIF completeness — Outcomes

- Some structures were not identifiable from the CIF as it did net
contain complete information.

« Additional structures found by cross-referencing papers associated with the

facilities and structures in the CSD using CSD Python APl and Publication
DOls.

« CIF templates created for two facilities highlighting required information.

« Other inconsistencies found in a number of synchrotron CIFs e.g.

radiation_type ‘synchrotron’ and _diffrn_source ‘sealed
tube'/rotating anode’

CCDC



Structures with a non-standard wavelength
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Facility information GRS

« Using synchrotron studies identified with Python API. T

« Attempted to associate with a particular synchrotron facility — «
using either names, acronyms or specific beamline information .

(e.g. 'Swiss-Norwegian beamline’ at ESRF).
* |[dentified studies from 30 individual synchrotrons.

* 69% of studies could be attributed to a facility.

Imagery ©2019 Google, Map data ©2019
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Known and unknown facility structures IS A
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2020 numbers are incomplete (covers Jan-Oct 2020)



Structures per year .
# Structures by Journal for 2008 y
Increase in
Journal # Structures 100 CIFs added .
structures up to CSD after
Dalton Transactions 17 o 10 2008 closure. V- =
Chemistry — A European Journal 14 8 MIrrors B
Inorganic Chemistry 12 E 60 ]';tha ke of CIF e .
. 4 5 ormat.
Journal of the American Chemical 8 s B
Society 40 {
®

European Journal of Inorganic 8 -
Chemistry 2
Angewandte Chemie International 6 o
EdItIOh 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Year ®
Acta Crystallographica Section C 6 .

: — Overall Journal Information
Chemical Communications 5 ot 50 Communicaton POYROIG, Cystallog. et Estruct Rep Online
ryst.Growth Des. o — Eur.JJn:rg.O\;:n.

Crystal Growth and Design 4 | ey | | Tk | Ppmmicians
|ﬂO|’gaﬂ|C ChemISt ry 3 o ActaL;r;:t:!z:ecl.&stmct.S(l,Cryst,Eng. and Mat.
Communications | Chem So Datton Trans.
Journal of Organometallic 3 spoevenaos .
C h em |St ry Inorg.Chem.Commun.
Organic and Biomolecular 3 prommChemint e iy
Chemistry 5ot State Chem.
Acta Crystallographica Section E 2 SRR h
CrystEngComm 2
Journals with 1 structure 10 -

Dalton Trans

Example of data insights: Synchrotron Radiation Source, UK < ( I ><

Chem.Commun.



FAIR and FACT small molec‘yle data

« Curation to ensure structures
are labelled and presented
consistently so are findable
within the CSD.

* Option to download additional
information associated with
entry in Access Structures.

Helliwell, J. (2019). Structural Dynamics. 6, 054306., DOI:10.1063/1.5124439
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Download deposited CIF

O Deposited CIF(s)
() Deposited CIF(s) without structure factor data

@ Deposited file(s) with any available structure factor
data and checkCIF reports included

Include checkCIF reports as a PDF when available

CCDC



https://dx.doi.org/10.1063%2F1.5124439

. . @
Structure factor information SRS

Entries with available reflection data
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https://www.ccdc.cam.ac.uk/Community/blog/10-years-of-structure-factors/ C C D C
2020 data covers January to October 0



Included in CIF vs separate files

« Most reflection intensity
iInformation is within the
CIF whereas most
structure factor data is
provided separately.

« Some journals require
separate structure
factor files.

 Not all software includes
structure factors in CIF
automatically.

Entries with available reflection data

—&— any reflection data

reflection intensities in CIF
separate reflection intensities
=—¢—structure factor in CIF

-4 -separate structure factor
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Raw diffraction data

» Currently CCDC don't store raw
diffraction data for entries.

« Raw Data DOI - DOl link to raw
raw diffraction data stored in a
separate archive.

« The Raw Data DOI is associated
with the entry in Access
Structures.

https//www.ccdc.cam.ac.uk/support-and-resources/support/case/?caseid=elfc6d58-e3b7-e711-

p787-005056977c87

BISGAD : 4 11-dihydroxy-4.4a,7,7a,11,11a,14,14a-octahydro-1H,6H,8H, 13H-6a, 1 3a-epidithiopyrazino[1,2-a:4,5-aldiindole-

1,6.8,13-tetrone
Space Group: P 2; 2, 2, (19), Cell: a 10.996{2)A b 12.452(2)A ¢ 13.218(3)A, a 90° 5 90° y 90°

3D viewer Chemical diagram

0
JSmo
™ ===
Style Labels Packing Measure
Ball and Stick % || Mo Labels | | Mone || Mone b 9 View group sy mbols ke'_\.'
Additional details
Deposition Number 1870981
Data Citation M.T.B. Clabbers, T. Gruene, E. van Genderen, J.P. Abrahams CCDC 1870981: Experimental Crystal
Structure Determination, 2018, DOI: 10.551T/ccde.csd.cc20sx7z

Synonyms Epicorazine A
Deposited on 14112018

Raw data DOI(s)

DOl 10.5281/zenodo. 1407682

CCDC
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Providing Raw Data DOI CRAN
® o N T# 0.

EESNEEST o~ o | | CCDC T

Enhance Data

Please check the information below for each structure submitted and add as much additional infermation as possible.
Update the fields on the right hand side rather than the CIF directly. Any edits will update the CIF automatically.

When you have checked each structure please proceed to the next step

4= Go Back Proceed to Next Step =

Pick a structure to edit 3D viewer Chemical diagram @

example_cif.cif
NC o™
[ data_test_data

-

JSmol LS ™

data_test_data Associated DOIs

data_test_data
- Raw data DOI @

_audit_creation_date 2819-83-26 u

Taudit_creation_method n
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During Web Deposition
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Structures Subsets

My Structure Details

Datablock: polymorph_ii
Space Group: Pnnm, Cell: & 7.514A b 11.679A ¢ 5.935A, o 90° G 90° y 90°
Formula: C12 F4 N4, Temperature: 100 K

» User Details

» Additional Details
» Associated Publications
» Structure Shared With

“ Associated Data
UEEEEENEEEEEEEy
& Rawdata DOI @ =
| |
|
] Mew Associated Data ]
| |
q

¢EEEEEEEEEEESR
» Crystallographer details

4 Back to My Structures

“ Chemical diagram

“ Source Information

File Name
Datablock
data_polymorph_ii

Deposition Type
email

% Download Files | £ Add files |

& view in Access Struchures

“ Subsets

Post Deposition in My Structures

CCDC



Raw diffraction data Entries with Raw Data DOIs

* Currently only a small number dynehration
of structures have an i
associated Raw Data DOI.

« As of July 2021. 65 structures
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Synchrotron X-ray X-ray = Neutron = Electron

Electron

CCDC

All Raw Data DOls in Access Structures



Data repositories
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40 +

Publications

« All data types are mostly

dominated by one publication.

« One third of X-ray structures with
Raw Data DOI come from one
paper.

Raw Data DOls per Year
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15 H
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Synchrotron X-ray = X-ray ®Neutron = Electron

Each section of the outer
ring represents the
number of structuresin a
individual publication.
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Raw Data DOl Issues

. Information in Raw Data DOI field is checked by hand by Data
Team. v

« More often a paper DOI is given in this field.

* Files aren't checked in repository.

* Time consuming to search for additional structures in repositories

- Requires key phrases in metadata/enough information to match back to a
CSD Entry (Publication DOI, CCDC number).

« Some archives can store DO links to publications or data (CCDC Data DOI).

CCDC



@

CCDC Cambridge @ccdc_cambridge - Jul 20
In Access Structures, finding a link under Raw data DOI(s) means that the
raw data for that entry were made available by the authors in an online
Y ® repository. You can follow the link to access these data.
#CSDTopTipTuesday on CSD Entry BISGAO #chemtwitter
romoting raw data sharing | =
v s - »
== ' o b
3
. . Follow the link A8 L
- Top Tip Tuesd Twitt
op P Tuesaays on | WiItLter raw data files :
for the entry - 1
T o ~ =—— 1 & r)
* Highlight R Data DOl Int ‘
| g | I n a W a a | n r a | n | n S CCDC Cambridge @ccdc_cambridge - Jul 13
I—— Have you shared your raw data files in a repository and have a DOI? You can
link it from your CSD entry during or after deposition. During deposition,
. add the DOI at the Enhance Data step. After deposition see the FAQ
° I:AQS O n O u r We bS | te hubs.ly/HOQLrOPO #CSDTopTipTuesday #chemtwitter
@ s
. . . . Enhance Data
* Emph o) d tat e
PNasiIsing N 0lI0gs an resentations
Pl @ Shahae 1o s i hameal dagiam @
a1t
HOME SUPPORT AND RESOURCES FAOQS CASE: HOW CAN | ASSOCIATE RAW DATA STORED WITH ANOTHER REPOSITORY TO MY DEPOSITED STRUCTURES? '“T.m . -
How can | associate raw data stored with another repository to my - e
deposited structures? it ipedbisiod
ata here
Solution
The CCDC does not currently store raw data files. However, if you have deposited your raw data files with another
repository and have a DO link for this then you can associate this DOI link with the relevant files you have deposited with iti
CCDC. You can do this during the deposition process by adding the DOl at the “Enhance Data’ stage of the process. St I'U CIU re De pDSHIDn
For any structures already deposited at CCDC it is possible to add the link to associated data from the ‘My Structures’ Aa SE”:—gLIidEd WO rl{ShOp demonst rating the use of our free on-line structure ﬂEpﬂSitiﬂl’l senice.

service. For any structure, select the Details bution to access the ‘My Structure Details’ view and click the ‘Mew
Associated Data’ bution in the ‘Associated Dala’ seclion fo add the DOI.

Workshop code: DEP-001

The raw data DOls will be linked from Access Structures and WebCSD once your data is published and in time will be
embedded info CIFs downloaded from the CCDC and included in the metadata we send to DataCite.

https//www.ccdc.cam.ac.uk/support-and-resources/support/case/?caseid=elfc6d58-e3b7-e711- < ( I > ‘

p787-005056977c87



Thank you for listening
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