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The Cambridge Structural Database CCDC

A Database of Crystal Structures

KOCXUX: C,,H,,NS,Sn: (5-Isopropyl-1,3,5-dithiazinan-2-yl)-triphenyl-tin
R.Colorado-Peralta et al., J.Organomet.Chem. (2014)

GEQMIA: C,.H,;NO,: 1,2,6-tris(4-methoxyphenyl)pyridin-4(1H)-one
K.M.Oberg, CSD Communication (2012) Contribution from Colorado State University

JASJAP: (1R,4R,6R)-(-)-1-(1'-Hydroxy-1'-methylethyl)-4-methyl-9-oxabicyclo(4.3.0)nonan-8-one
|.Dams, A.Bialonska, Z.Ciunik, C.Wawrzenczyk, Tetrahedron:Asymm. (2005), 16, 2087
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Moderate antifeedant activity against Sitophilis granarius L., Trogoderma granarium Ev.,
Tribolium confusum Duv., the lesser mealworm and the Colorado potato beetle




The Cambridge Structural Database CCDN(C

A Database of Crystal Structures

PEPSIO

CIXFOE: (+-)-trans-Cannabitriol

an extract from Cannabis sativa tetrakis(bis(2,2'-Bipyridine)-copper(i)) (i,,-germanato)-
tetracosakis(LL,-oxo)-dodeca-oxo-dodeca-tungsten
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The Cambridge Structural Database CCDC

A Repository of Research Datasets

CCDC 252295: doi:10.5517/cc8gjks

_cell length b 8.3463(T)
_cel
<=1 CCDC 917625: d0i:10.5517/cczsvtd
_cel refine 1s wR factor ref 0.1665|
_cel refine 1s wR factor gt 0.1240
_cell ref
—<¢ CCDC 933841: doi:10.5517/cc10bgxz

_exp _ref

exp _diffrn source 'Enraf Nonius FR580"
- _diffrn ambient temperature 293(2)
—&%P _diffrn radiation wavelength 0.71073
_sxp _con diffrn radiation type MoE\ o

exp _com _diffrn radiation monochromator graphite
]— —com _diffrn radiation probe x-ray
loop _®°M diffrn detector 'CCD plate!’
_atqg _CoM

ato _COM refine ls structure factor coef Fsgd
Tato_com_refine ls matrix type full
Tato _refine 1s weighting scheme cald
Tatd _refine 1s hydrogen treatment mixed
Tatd Loop N
Tate _atoo%P_

— atal _atom_site label
_ato Tato _atom site type symbol
_ato Tato _atom site fract x

ato — _atom site fract y
Tato —ato _atom site fract z
. _ato _atom site U iso or equiv
- _2t0 stom site adp type

_atq _a%t0 _atom site occupancy

01 97 ato| atom site symmetry multiplicity
H1 H _ato_atom site cale flag

Cl € ato| atom site refinement flags

c2 C_ato atom site disorder assembly
HZA Tato _atom site disorder group

HoE |c1 €2 € 0.25054(14) 0.43179(18) 0.0354(4) 0.0479(7) Uani 1 1d . ..

c3 gz oH2 B 0.2161 0.3958 -0.0318 0.057 Uiso 1 1 calc & . .
H3R gg Huen # 0.2787 0.3685 -0.313 0.08 Uiso 1 1 calc R . .
H3E H4B H 0.3337 0.4248 -0.3705 0.08 Uiso 1 1 calc R . .
c4 0€ Cleg ¢ 0.3379(2) 0.3078(2) -0.0106(6) 0.0682(10) Uani 1 1 d . . .

man 3 Cerc 0.42890(17) 0.3945(2) -0.0834(e) 0.0714(11) Uani 1 1d . . .

c5 ¢ HS HE7 B 0.4213 0.4391 0.0007 0.086 Uiso 1 1 calc R . .
m5a C6 CcB c 0.4788(2) 0.3353(4) 0.0224(9) 0.143(2) Usni 1 1d . . .
C7 CHEA H 0.4653 0.321 0.141 0.215 Uiso 1 1 cale R . .
H7 HHEB H 0.5216 0.3607 0.0465 0.215 Uiso 1 1 calc R . .
C8 CHBC H 0.4B808 0.2867 -0.0523 0.215 Uiso 1 1 calc R . .
u8 §C9 C 0.4558(2) 0.4305(4) -0.2510(9) 0.129(2) Uani 1 1d . . .
co CcHEA H 0.4591 0.3883 -0.3428 0.1083 Uiso 1 1 calc R . .
clp HOB H 0.4988 0.4532 -0.207 0.193 Uiso 1 1 calc R . .
HSC H 0.4267 0.4728 -0.3088 0.193 Uiso 1 1 calc R . .

cl0 ¢ 0.27717(13) 0.59110(18) 0.3750(4) 0.0411(7) Uani 1 1 d . . .

c4 c 0.31582(17) 0.4034(2) -0.2628(5) 0.0667(10) Uani 1 1.d . . .
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The Crystallographic Information File (CIF)
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Community Standards: CIF format

Acta Cryst. (1991), A4T, 655-685

International Union of Crystallography

Commission on Crystallographic Data
Commission on Journals
Working Party on Crystallographic Information

The Crystallographic Information File (CIF): a New Standard
Archive File for Crystallography*

By SypneEy R. HalL

Crystallography Centre, University af Western Australia, Nedlands 6009, Australia

FRANK H. ALLEN

Crystallographic Data Centre, University Chemical Laboratory, Lensfield Road, Cambridge CB2 1EW, England

AND L Davip BrROWwN

Institute for Materials Research, McMaster University, Hamilton, Ontario L8S 4M1. Canada

(Reveived & April 1991; accepted 18 June 1991)

Abstract

The specification of a new standard Cr

Introduction

There is an increasing need in many branches of science

Information File (CIF) is described. Tts develop is

for a unifi but flexible method of archiving and ex-

based on the Self-Defining Text Archive and Retrieval
(STAR) procedure [Hall (1991). J. Chem. Inf. Comput.
Sei, 31, 326-333]. The CIF is a general, flexible and
easily extensible free-format archive file: it is human
and machine readable and can be edited by a simple

hanging data in el ic form. Rapid advances in com-
puter technology, coupled with the expansion of local,
national and international networks, have fuelled the need
for such a facility. The variety and relative inflexibility
of existing data exchange formats have inhibited their ef-
fective use, This is true even in fields where the basic

Syd Hall

Frank Allen

David Brown

Acta Cryst., 1991, A47, 655 doi:10.1107/S

A standard format for archive and
exchange of crystallographic data

— derived results
— raw and processed data

— experimental conditions etc.

loop

_atom site label

_atom aite type symbol

_atom aite fract x

_atom site fract vy

_atom site fract =

_atom site U isc or_ equiwv

_atom site adp type

_atom aite occupancy

_atom site symmetry multiplicity

_atom site calc flag

_atom site refinement flags

_atom site discrder assembly

_atom site discrder group

Cll C1 0.53%3(2) 1.0007(7) 0.B131(17) 0.044(3) Uani 0.50 1 4 FDU & 1
51 5 0.5321(3) 0.82e0(8) 0.3322(3) 0.0327{1l) Uani 0.50 1 4 FDU 2 1
€z C 0.5525%(4) 0.8802(%) 0.2184(3) 0.025%(4) Usni 0.50 1 4 PDUO R 1
€2 C 0.528&8(7) 0.8174(18) 0.7440(7) 0.031(4) Uani 0.50 1 4 EDU L 1
H3Z H 0.5350 0.8343 0_.&771 0.037 Uisc 0.50 1 cale PR R 1

C4 C 0.43918(8) 0.7220(1%) 0.7783(8) 0.027(4) Uani 0.50 1 4 BOU & 1
C5 € 0.4300(8) 0.7171(14) 0.8775(3) 0.025(4) Uani 0.50 1 4 FOU & 1
Clz C1 0.3202(2) 0.4%82(8) 1.0830(5) 0.058&8(1l5) Uani 0.50 1 4 FOU & 1
52 5 0.28755(1%) D.&&58(5) 0.5572(5) 0.0400(10) Usni 0.50 1 4 PDU R 1
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From Raw Data to Model

Image data Positions and intensities of
diffracted beams

Structure factor data Quantities needed to derive
electron density

Dewed |

Atom coordinates Modelled and refined from
electron density

DOI:10.5517/ccdc.csd.cc1kx2j2



CCDC
DOIls: Data Citation and Interoperability

e Over 500,000 dataset DOls registered since April 2014
cB’ * DataCite metadata includes related article DOIs

DataCite . . o . . . -
* Foundation for formalising data citation and interoperability
10.5517/CCPHZ37
. Dataset Publication
1 Da'Fa_ should .be considered CCDC 892348: Experimental Crystal Structure

legitimate, citable products of . .

research Determination. A. Crystallographer, Cambridge
Data Citation Principles Crystallographic Data Centre (2013)

https://www.forcell.org/datacitation http://dx.doi.org/10.5517/CCYYKFV

RDA-WDS Publishing Data
Services prototype taking a

@ feed of CCDC article-dataset

pscancipaa Attiance  links from DataCite.

Coverage of CCDC data by the
Thomson Reuters Data Citation Index
to be achieved via the DataCite
metadata store.

DATA
CITATION
INDEX

JiSC UK Research Data Discovery Service: Aim is to aggregate metadata for research data held
within UK universities and national, discipline specific data centres.

4


http://dx.doi.org/10.5517/CCPHZ37

COOC

Raw Data: Small Molecules

ISIS: Neutron and muon instruments at the UK Science and Technology Facilities Council
Rutherford Appleton Laboratory.

ICAT

The ISIS data catalogue

All data produced at ISIS is catalogued into ICAT — the 1SIS data catalogue.
This catalogue is made available as a searchable website, via Mantid and as

an APL

IS1S will issue citable DOIs for all experiments carried out at SIS, You are
encouraged to cite these in publications relating to ISIS experiments. For more

information see DOls

Both the raw data stored at STFC and the
modelled structure stored at CCDC have

DOls. Can we link these?

Challenge: reliably associating results with
CCDC doi:10.5517/ccxns8l . . .
original experiment

_diffrn_radiation type neutron
'I5I5 spallation source’

_diffrn radiation acurce
—
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CCDC Data Deposition Service

€ Upload ) Check Syntax €) Validation @ Add Publication @ Enhance Data ) Review &P Submit

Your name € lan Bruno
Your email address @ bruno@ccdc.cam.ac.uk
@ Your ORCID iD @ 0000-0003-4901-9936 (® Create or Connect your ORCID iD n

Additional email addresses €
Institution (eg. University/Company) € ccDC
CCDC number(s) for resubmissions @

CIF/FCF/HKL/ZIP files @

Select Files. . )
=) DDD_structures. cif 100% «
ORC]D CCDC deposition service now features an initial implementation of

s @aN ORCID integration that will enable researchers to be
and Researchers . . .
unambiguously connected with their research output

-
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Publication Standards

I"_.’ ) ]
\J  International Union of

—= CRYSTALLOGRAPHY

Home > home page > leading article > 2011 > 2011-06-02 http://www.iucr.org/home/leading-article/2011/2011-06-02

Publication standards for crystal structures

e Encourage authors to provide machine-readable structure factors

e Authors, referees and editors should take advantage of checkCIF

Structure factors: Processed data that enable
more rigorous assessment of the derived
atomic coordinates

checkCIF: a service of the IUCr that assesses
completeness, consistency and integrity of
the data

10
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Deposition of Processed Data

€ Upload ) Check Syntax €) Validation @ Add Publication @ Enhance Data ) Review &P Submit

CIF deposition and validation service

No Structure Factor Data have been uploaded.

Structure Factor Data are an essential part of the deposition. You should click ‘Go Back' to add Structure Factor Data to your deposition. If in exceptional circumstances you
are unable to include Structure Factor data with your deposition you may continue by clicking ‘Proceed to Next Step’, however you must use the comment box below to
explain why this data is not available.

Reason why your deposition does not include Structure Factor data:

«" Proceed to Next Step

e



COOC

Deposition of Processed Data

« 7% of 800 recently deposited structures did not have structure factors
* Reasons given for why deposition structure factor data is not included:

— The structures were measured in 2003 and shelx97 was used
— The new software is not work[ing] well on my computer now
— In present stage, | can not provide structure factor data

— The CIF file was generated without SF

— Not available at time of deposition

— Submission to a journal

— Don’t have them

— Convenience
_ NO REASON No Structure Factor Data have been uploaded.
Structure Factor Data are an essential part of the deposition. You should click ‘Go
—_ NO need Back’ to add Structure Factor Data to your deposition. If in exceptional circumstances
you are unable to include Structure Factor data with your deposition you may continue
—_ Yes by clicking ‘Proceed to Next Step’, however you must use the comment box below to
NO explain why this data is not available.

e



N
Publication Standards: checkCIF E[ECE

checkCIF e Checks consistency and
A service of the |ntegrity Of the data ety
International Union of Crystallography Crystallography
Journals
checkCIF reports on the consistency and integrity of crystal structure 4 Generates a |erts that Online
determinations reported in CIF format. .
" should either be COOC
Please upload your CIF using the form below. 0 .
rr r explain
o corrected or explained <

Ch file | Mo file ch
o file chosen e Structure factors enable

Select form of checkCIF report more rigorous checks S
® HTML 2 PDF

Select validation type e Many journals require or WILEY
® Full validation of CIF and structure factors

"' Walidation of CIF only (no structure factors) req Uest ChECkCl F repOrtS ‘V _
Output Validation Response Form ‘

) Level & alerts only

" Level & and B alerts
" Level &, B and C alerts
® None

Much of checkCIF based on
components of PLATON
developed by Ton Spek, Utrecht
University

Send CIF for checking




CO0O(C
Reducing Technical Barriers

@) Upload € Check Syntax §) Validation D Add Publication @ Enhance Data D Review &) Submit

Validation Datbloc o

2d .
‘"Ell;
View reports on the consistency and integrity of your structures Ty, 2
;’th@ -
Ry 2o
Tosee, o
) St g, 2Oy,
Structure IUCr checkCIF @ = o .
Pt o
. For i 3
DDD_structures.cif rongy g puATEO
&, . jf —
Hreg i
11 ?BDB
data_sa2906c | | Enter Response B T aaﬁfo‘;i

- T G Gz -
n e P e
2 irag, oe PF ¢ oo
data_sa2306a (IR ENAE | Enter Response 9 g gea ome B et Y
-\ (cﬂ“xaf ¥
o9

Crin,  tEsto ALER G
date_5a29065 Enter Response R P
logy T e

&L L :

L1 s pROBS gt
o e Len T o .
data_sa2%06g . Svseary s TP )
— gt e o3 e t3
ew Rep No Response Required iy, o oltan BB e 20 st e s o
Wﬁl 5\ ““’d‘«,av and sred .00 22
PLigss, st w gimd o LB ean
.ﬁlert =52 Larg, ;: Ed res @e@ o
LaT4zq Lle"el A =
2,

+ Proceed to Next Step

Validation reports available to reviewers pre-publication and researchers
post-publication alongside the data to which they pertain

14




Datablock: sa2906a

Li n ki n g Art i C I es an d D a t a S P PP SeveLengtio. 11075

_audit block_doi 10.5517/cecl3est]
_database_code_deprum_ccde_archive 'CCDC 1019417°
loop

_citation id
_citation_doi
_citation_year

1 10.1021/cg501226v 2014

( "m‘ I AI _audit_update_record
2014-08-14 deposited with the CCDC.
2015-02-26 dowmloaded from the CCOC

&MSIGN y _audit_creation

" Any Author . .
= Cu(ll) metal organic frameworks (MOFs) using pyrazole and aromatic carboxylic Q@ R; carch Topic S | :lod:‘fmm}_l}z:::?;(:;‘;;?ﬁ:2;1;‘:?t:a:;:;l;_:"?;:)r?ufﬁémh;ol
1e MOFs are synthesized based on a hexanuclear Cu-pyrazolate unit as a secondary [Now with patent search) “chemical formy '
= intriguing structural networks like (4,4) type herringbone grid or an archetypal solvate monoflydrate] .
2se MOFs showed highly encouraging photocatalytic degradation of toxic organic dyes | | Bsls. Sukhen v toer | SCEEEEmIE R, e 2 10.1258(11A b 23.350(3)A ¢ 12.4335(14)A. @

el 90.00° 3 109.325(4) y 90.00°

ation in wastewater purification. On the other hand, magnetic behaviors of MOF-2 and atom type des¢
1 CufB unit have also been investigated. atom type scat

atom_t,ypeia cat
atom type scat

wganic Chemicals and Accession Codes E E g-ggii gg:; 3D viewer —
actions N N 0.0061 0.00
CCDC: 1019417 0 0 0.0106 0.00
Cu Cu 0.2201 1

CCDC: 1019418

CCDC: 1012418 _symmetry_cell]|
_symmetry_ space

loop_
Soymmety_equiy
"®, ¥, =

Just Accepted Manuscript vox, yHliZ, -z
Cctober 22, 2014 ex, -y, -z'

Plonchind: Aamend 409044

Aatio

Fte

“heck

Links between articles and data stored at CCDC are in Associated publications
place for ACS’ RSC’ Elsevier’ Wiley and IUCr‘ jou rnals Jie-Peng Zhang, Shao-Liang Zheng, Xiao-Chun Huang, Xiao-Ming

Chen. Angewandte Chemie, International Edition, 2004, 43, 206, DOI:
10.1002/anie. 200352627

Jie-Peng Zhang, Yan-Yong Lin, Xiao-Chun Huang, Xiao-Ming Chen,
Journal of the American Chemical Sociefy, 2005, 127, 5495, DOI:

Current linking mechanism rely on bespoke services Journal T e e
and feeds developed and maintained by CCDC and Daton Transasions, 2005, 3661, DOI 10 1050056 3a
journal publishers

Public Structure Summary Page

15




SCHOLI% ‘

SCHOLIX: A high-level interoperability framework for exchanging
information about the links between scholarly literature and data

A product of the ICSU-WDS / RDA Data Publication Services Working Group
Prototype / demonstrator service developed by OpenAire with support from

PANGEA
Co
SCHOLI% Q
DLI Serwc@

The Data Literature Interlinking

Publisher

Biblio-
metrics

Biblio-
metrics

CONTRIBUTED OBJECTS
oooooo
nnnnnnn
nnnnnnn

oooooo

Data | A —
Center oo

Data
Center

W Carnbridge Crystallographic Data Centre

See http://www.scholix.org/about & http://bit.ly/29tdGNU & http://dliservice.research-infrastructures.eu

o i RDAR
research data sharing without barriers '\‘\"lcsu 7
rd-alliance.org WORLD DATA SYSTEM  RESEARCH DATA ALLIANCE


http://www.scholix.org/about
http://bit.ly/29tdGNU
http://dliservice.research-infrastructures.eu/

Increasing scientific complexity

CSD Challenges

1,200 50,000

. Molecular Weight 25,000
Increasing throughput T oo

. 35000

O 408,899 different publications R oo

[ 1,864 literature sources * // o
O 451 different publishers P -

0

D 1 1’ 1 1 3 d iffe re nt d e pos ito r.S i n 20 1 5 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

am=Average fw per Z' of metal-organic structures

Weight

JedA J4ad aunjonJis Jo saquuny

o]

D 85, 9 1 3 d ata Sets d e pos ited i n 20 15 am/verage molecular weight of heaviest component of metal-organic structures

«==Average fw per Z' of organic structures

=m=/Average molecular weight of heaviest component of organic structures

A0%

< . | Structures modelled

[} ] . .

o over multiple sites

'8 S0%

(@]

'_g § 25%

e 2

o O 20% -

& 5

S$ »  15% 4

c

(]

8 10% -

P % of all structures
5% e % of organic

\ U a
0% T T T T T
1955 1965 1975 1985 1995 2005
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CSD-Xpedite

Dashboars: Depositl =

SE@ || use Queves Status of Deposits
uens quries Aaiting DC reerertion- eters:
1
v
g
AT Y TR [ESSEERt==)
@|A http://erm.cedc.cam.ac.uk/ccde/main.aspx® D-ax IR {nf ‘ﬁ {‘}} ’ R
- it ¢ Automatic  Manual - Awaitng
File Edit View Favorites Tools Help Stohes fesson Quewe stus hemon
X ﬁ(ﬁonvert - .13 Select W CSD Editor - 1660398 & Activities: My Tasks « )
N N Fle Edt View Inset Action Caiculite Help suet [}
Mi RM
44 Microsoft Dynamics C | & won 0 o Q = oy & , Ko &= b Bl | stve:[wehame = Fokue: by Hementor Supresion = B e e
Deposits View Charts Add Defmit view: |6 ] abocoat Y+ 3 74 | x90 x40 y40 y490 790 7430 (& > 4 1 2 Add hardcopy CIFs 3] if o vepty ta request .. [
— e, s & aoamanscopy gy n o repyto request ..
1] Activate 53 Copyalink . y = [ar Export to Excel ‘ [ oo Tt l ’ s ?
) C 1 [ﬁ Identifier/CSD Refcode  1660398/REWIAG 1660401/REWIOU |
Deactivate {3 E-mail a Link i E J P Filter Previous Refcode x
un Start Advanced Assign CCD v 4 e = =
Wurkﬂuw Dialog Find MNumbers Dy iCreated Ory
v 1-4or4 0 seectea WAl
2D Connectraty ne r " VAKX T
I Records Collabarate Process Data ReMAP g o= MoABCOEIGHIIELMNDRARITY 2
2D Connectiaty. a
Ph Ph Ph Fh
Workplace &} | G2~ Deposits: Awaiting DC Intervention - External = ChemicalDiagram ¥} —c=o-cmo—n @ HO—osc-cso—n T rota
=l Oy C[ File Edit View Insert Action Calculate Help
4 My Work —
é Dashboard i status Reasan | o | B weadal ) O 0 Q 2 mm BN ? K= & = [ |istye:[wiefame  ~ fcolour: [by Element or Suppression ~ | :Picking Mode: >
El ashbaards 1283576-DEP Awaiting CCDC Numbers S| Defauit view: (b Jla b c a® b® ™ |x x+ y- y+ 2 2+ | x90 x490 y90 y4%0 290 2490 |« > L 1 zom  »|i[]ShowLabelsfor »|
o Activities (= Number Of Coordinates 53 53 5
| N Overview | Register | AlText | Diagram | Visualiser | AllHits. Pending Hits
B8 o endar 1283574 -DEP Awaiting Correction K ot L33 s L 1 L30Tzt 2 bt | | | | | | ——
& Duplicate Detection 1283565-DEP Awaiting CCDC NMumbers M| pros - o —
(| & queuss B 1283562-DEP Awaiting CCDC Numbers L[ |romui Ca0 H2z 02,2(Ce H7 11 0) a0 H2z 02,2(Ce H7 1 0) et
) ) Cell Lengths 28.4750(5) b 10.8530(6) € 11.3600(10)  a 8.454(10) b 10.833(12) € 11.37(2)
- LEERAEr Awaiting Carrection D Cell Angles. .64.798(3) B 81.182(2) v 69.185(7) @ 63.86(4) B 79.73(5) v 68.44(3) °
— 1233560-DEP In progress of assigning ... M :‘ﬁ:ﬂm :9-; :o:m o Ho > =c—c=¢ < P N
pesature X o
@ Sales 1283556-DEP Awaiting Correction l i Ph OH N I
1283526-DEP Awaiting Correction Di Cross References :
1722440 NED Rusaitimn Carrartinm | E— B S I
p u b II catl on CCDC Number CCDC 910817 Identifier/CSD Refcode 1660398/REWIAG | Previous Refcade
Eu r_J_InDrg_chem_ (2013] '3316 Space Group P 7z 1705 R-Factor (%) 545 I
Temperature (K) 303 Temperature (text) 303K Pressure I
NEI’HE EurJ IrIOrg ChEI'T'I (2013) 3316 I Formula weight (CCDC) 632.745 Density (CCDC) 1.18895 Cell Volume 883.716 I
o ’ ’ ‘ Published Formula Weight 632.73 Density (author) 1.189 Published Cell Volume ~ 883.72(11)
Powder Study unknown Radiation Probe unknown Radiation Source
# Curated Data: Curated Data Associated View ~ Colog colertess o Blacks ckivafoirs I
PR "
) ) T.\.Sreevidya, Deng-Ke Cao, T.Lawy, M.Botoshansky, M.Kaftory, Gryst.Growth Des. (2013), 13, 936, -
| Mame | Deposit | ccpcmumber | Source File (External Format) | Status Re| |HeetreRefeence g ot gsteror
= Compound Name 1,1,6,6-Tetraphenyl-2,4-hexadiyne-1,6-dial bis(6-methyl-2(1H)-pyridnone)
B 1843223-C.. 1000215-DEP 929,193 structure_1999264251 txt Added tg| |5, onm E
B 1762050-C.. 1274796-DEP 929,192 cedc.cif Added tof| ©™"° Can 2 032G 7 11 0)
= Cell Lengths 28.4750(5) b 10.8530(6) ¢ 11.3600(10)
B4 1762051-C.. 1274796-DEP 929,191 dvshsunllvis_mach.cif Added to | celangles . 64.798(3) B 81.182(2) y 69.185(7) << >>
F— i Disorder C16A,C18A,C20A,02A and C16B,C18B,C208,028 disordered over two sites with occupancies 0.627:0.373. < .
4 1643224-C.. 1000218-DEP 929,192 structure_1999264250 txt Inactive EEED
o . a A Errors Total of 1 | Accepted Hits
4 1643225-C.. 1000213-DEP 929,191 structure_1999264245 txt Inactive CSD Editar unusually high temperature (above 320K/47deg.C) [ comparisonEntries
a A\ Warnings Total of 3
Lined5  CIFDatabase Data value should be a number: _diffm_standards_number ~ | Incoming Entries I
Cell contents: (30 H22 024(C6 H7 N1 O1); Formula unit: €30 H22 02.4(C6 H7 N1 O1); Z= 1, Z'= 0.50; perfect match I

18




CO0O(C
CSD-Xpedite

e [Internal informatics system designed
to cope with increasing demands

e Foundation for improved deposition
services and interfacing with external
services

e Enables timely and appropriate
release of structures

e Automate as much as can be reliably
automated
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Assignment of Chemistry

e |nitial automatic assignment based

_atom site_label

_atom site type symbol .

on knowledge in the CSD
_atom site fract v

_atom site fract =z

_atom site U iasoc or equiv

_atom site_adp_type ® R | H b H I .t f t t H
“atom site ocoupancy ellabllity score rrom automatic
_atom site symmetry multiplicity

_atom site calc flag M M

TR e assignment enables triage

_atom site disorder_ assembly

_atom site disorder group

€11 C1 0.5%33(2) 1.0007(7) 0.8131(17) 0.044(3) U=zni 0.50 1 4 PDU A 1 - N

51 5 0.5321(3) 0.8280(8) 0.9322(3) 0.0327(11) Usni 0.50 1 d PDU & 1 [ ] A” Structu reS ultlmately reVIewed by
€2 C 0.5525(4) 0.8802(3) 0.8154(5) 0.023(4) Uani 0.50 1 4 FDU A 1

€3 € 0.528&(7) 0.8174(18) 0.7440(7) 0.031(4) Uani 0.50 1 4 PDU 2 1 - .

H3A H 0.5350 0.8343 0.&771 0.037 Uisc 0.50 1 calc PR A 1 eX ert ed Ito rlal Staff

€4 C 0.4518(8) 0.7220(1%3) 0.7753(8) 0.027(4) Uani 0.50 1 4 PDU A 1 F)

€5 € 0.4300(&) O0.7171(14) 0.8773(3) 0.023(4) Uani 0.50 1 4 PDU 2 1

€12 C1 0.3202(2) 0.4582(s) 1.0830(5) 0.0586(15) Uani 0.50 1 4 PODU 2 1
52 5 0.38755(1%) 0.6658(5) 0.5578(5) 0.0400(10) Uani 0.50 1 4 PDU 2 1

Assignment of
chemistry is required
to make data findable,
interoperable and
reusable

ABOWOD: doi:10.5517/cc5jk3b

e
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Chemical interpretation of crystallographic data

HM:P -4 21 ¢ BENVOG: doi:10.5517/cc7shl2

a=20.8574
b=20.8574
c=9.0444

«=90.000°
p=90.000°
y=90.000°

Novel Versatile Synthesis of Substituted

Tetrabenzoporphyrins
doi:10.1021/jo0350054

H
3(:\0/)
O
180 °C

4 36 h B
O 1.1 equiv
z qu
OfN//C PhMe,SiCl N ©
36 38, 89%

Biradicals/Zwitterions from Thermolysis

of Enyne-Isocyanates
doi:10.1021/jo049716t

Resolved disorder

The CSD provides a chemically meaningful representation of the structure studied
21



Discoverability

ChemSpider

Search and share chemistry

PubOhem cc,r

comme

Unit cel

' | O Compound Summary for CID 444041
Submith

PUBCHEM » COMPOUND » BETA-CYCLODEXTRIN

beta-CYCLODEXTRIN
S ¢ & 4A

Vendors  Pharmacology  Literature  Patents  Bioactivities
InChl Key: WHGYBXFWUBPSR\/\I
4.3 Crystal Structures
| Crystal Structures: 1 of 1
CCOC Mumber TB2697

Crystal Structure Data DoE10.8521 W ectinds

Associated Article D2E10.1038/C3ICEZB414A

COOC

The Cambridge Structural Database €€ D¢

WEWTO. : 5.10.15.20.25.30,3541eptahs{hydroxymelhyl}—2 4.7.9,12,14,17,19,22 24, 27,29,32 34-

Space Group: C2, Cell: a 19. 056(5)!\!) 24. 415(6}& ¢ 15, 698(4}&, a90.00° B 109.463(13)° y 90.00°

3D viewer Chemical diagram

H H

OH OH OH

OH OH OH

\h mﬂm /

H H

DESG I

Style Labels

Balland Stick ¥ || No Labels

Packing Measure

¥ | |None ¥ | None v

View group symbols key

Additional CCDC details

CCDC Citation - Al Ramos. T.M Braga,P.Silva.J. A Fernandes, P.Ribeiro-Claro,M.de F.S.Lopes,F.A A Paz 5.5 Braga, CCDC 762657
Experimental Crystal Structure Determination, 2013, DOI: 10.5517/cctinds
Deposited on: 20/1/2010

¥ from The Cambridge Structural Database

22




Standard Chemical Representations

Linking enabled by InChl - the IUPAC
International Chemical Identifier

InChl works well for organic molecules

Doesn’t work so well for metal-organics,
polymers, mixtures - i.e. at least 50 % of the CSD

Representation challenges in chemistry are not
specific to InChl

Coordination of Data Management Policy and
Practice across ICSU Unions/Disciplines in an Open
Data World

Tuesday 13 September, 16:00 SmDataCon 2016

» The role of IUPAC in the curation of
chemical data in the digital age

» The experience of the IUCr

Standard InChl:
InChI=1S/C33H3606/cl1-7-10-37-31-19-
25-13-23-17-29(35-5)33(39-12-9-3)21-
27(23)15-24-18-30(36-6)32(38-11-8-
2)20-26(24)14-22(25)16-28(31)34-
4/h7-9,16-21H,1-3,10-15H2,4-6H3

Standard InChiKey:
IZHKSTHBLQRIOW-UHFFFAOYSA-N

23




WO RLDWIDE
o COOC
wPD B VALIDATION ~ DEPOSITION ~ DATA DICTIONARIES «

PROTEIN DATA BANK

* A CSD-based PDB Chemical Component Model Data File is now available
— best representative CSD coordinates for PDB chemical components

— matching molecules identified using InChl and CCDC Web/Python API

- PDB Validation Pipeline applies CSD-based geometr

— uses Mogul - a knowledge base of molecular geo

External reference files
(e.g. Engh & Huber)

Mol | Type | Chain | Res | Link Cmmt:‘aornglglzlgtEZ | =2 CountsBGEi'Igjzlgl‘::w | >2
3 NAG A 603 13 |[12,1415 | 1.75 2 (16%) | 15,1921 | 2.05 2 (13%)
3 | NAG A 604 3 12,1415 | 1.32 1(8%) |15,1921| 178 | 4 (26%)
3 | NAG B 603 | 13 | 121415 1.37 1(8%) |15,1921| 2.89 | 7 (46%)
3 | NAG B 604 3121415 0.95 1(8%) |15,1921| 196 | 5 (33%)




CODC
CSD-System

_, ConQuest: Advanced Mercury: Visualisation

\ 3D searching \ & data analysis Mogul: Molecular

geometry analysis

(¥ Drow (1) - New

| Ble Edt Atoms Bonds 10 Options Help - B Ele Edit Selection Disply View Colculate Solid Form | Datahases | Help %
Cick and dag & terd Defind Aol UNGIT BNAVEC) = -0 Pvarre
g P ] “z =
|ANG2

DRAW N

EDIT /
ERASE =1

Mogul search - Bond angle

H = iC]
ADD 0 Opsers.
CONTACT Delote.
14 -
— cortacts

08

e E

Delete

' Mumber of s

o — -
WO 05 M@ NS 1@ 1% 1300 1% 140

Sexch

e —| o
e [ nlofn]s|e|r]ectan|more. | cous. | [T wotoo|———

Bond sngie [

rious € Buton

CSD Python API: Custom

, IsoStar: Molecular
search and analysis ﬁ

interaction analysis
import sys
from ccdc import (_:onfomex

T ————— trom cote tmpart 1o python
[T0) (Substructure Search][Simiarity Search][TextNumeric Search][Reduced Cell Search|(Browse][Settings] [News) Heip] args = parser.parse_args()
[Agmin

mol_reader = io.MoleculeReader (args.inmolfn)
engine = conformer.GeometryAnalyser()

WebCSD v1.1.1 moleculasi=y L .
min_unusual_torsions = sys.maxint C
The world' portal to i Datab: for (idx, molecule) in enumerate(mol_reader):

Dutabase st updated: 2013-08-90 molecule.standardise_aromatic bonds ()

molecule. standardise_delocalised bonds ()

Substructure Similarity Search
Search

P # Do the analysis
¥ é ? ?' % geometry analysed molecule = engine.analyse molecule (molecule)

f unusual to

molecule.unusual torsions = [

Reduced - Text/Numeric t for t in qeometry_analysed_mo}eculeAanalysed_couionj
Cell o K Journal Reference if t.unusual and t.enough hits]
Search e e num_unusual_torsions = len(molecule.unusual_torsions)
k Crystal Habit molecule.num unusual_torsions = num_unusual_torsions -
o mter molecules.append (molecule)
Access to 0 onitions of Licence System, if num unusual torsions < min unusual torsions:

min_unusual_torsions = num_unusual_torsions

25




CO0O(C
CSD-Discovery: Selected Applications

SuperStar: Knowledge-based prediction of intermolecular
interactions based on data from small molecule crystal
structures

GOLD: Protein-ligand docking - virtual screening, lead
optimisation and binding mode prediction

Ligand Overlay: applying the CSD to identify common binding
modes, interactions and geometries of structurally diverse ligands

26




CCDN(C
CSD-Materials

e [nformatics-based solutions that aid in the
understanding and prediction of solid form
stability and properties

) 251
/.‘:M' }}LT ; r\j o

Manufacturing problems hit
Abbott’s HIV drug ritonavir

I|I| PECCER S e

b 2550 ke

e ( v o 84 captes 4

Cnpsulcs of Abbott Labora- — § NORV‘R"

tories’ protease inhibitor 5
Norvir (ritonavir) are likely to ONAVIR CAPSULES
become unavailable by the i
middle of August. The compa-
ny has a problem with the man-
ufacture  of the anti-HIV
capsules which it cannot re-
solve at present.

-

ilabl from mid-August
The problem relates to “undesirable”  ples from a numoer of marketed batches of

crvstal formation. Abbott says that a series capsules were examined and there was no different SOIUbiIity, different Sta b|||ty

Capsules unlikely to be

Different crystal forms, different interactions,

e
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Early Vision

1 .
’ )
\ 3 !’ A e
\ , “
r 4 ! f \ ';v'\ VP N !
b b 2/ {
Y ,

RS g‘.')w:’b %) ﬂfi’*&‘.’#&?&ﬂi mﬁmgﬂwﬁ’l*é ’o.‘u;u. ﬁw #ika

Bernal and group at Stonehenge, 1948

“The database was established in 1965 to fulfil a dream of
myself and a great scientist, the polymath J.D. Bernal. We had a
passionate belief that the collective use of data would lead to
the discovery of new knowledge which transcends the results
of individual experiments.”

Kennard, O. “From Private Data to Public Knowledge.” The Impact of Electronic Publishing on the
Olga Kennard Academic Community. Ed. | Butterworth. Portland Press Ltd, 1997. 159-166.

e
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Unlocking Knowledge

Database

The Cambridge Crystallographic Data Centre

High quality scientific database

Mogud earch - Torsaon sngle - C21CIC24K27

Scientific Software Provider ”
Search/analysis/visualisation tools
Scientific applications i L

“ w0 18 180

G 1 (Ga)eetec bars; ik a9 10 (B )eect gl

Knowledge Application

Collaborative Research Organisation

Chemistry plus crystallography enables
discovery and application of new knowledge




CO0O(C
The Cambridge Crystallographic Data Centre

, @ccdc_cambridge

High quality scientific database

ﬁ ccdc.cambridge

Scientific Software Provider ARGt e R 2 Ul

Search/analysis/visualisation tools
Scientific applications

SciDataCon 2016

12 Sep 2016 (pm): Getting the incentives right
CO"a bora tive Resea rc h Orga n isa tion Reducing barriers to sharing data: a domain repository perspective

13 Sep 2016 (am): Sustainable Business Models for Data
Repositories

Sustaining access to research data through value-added services and software

e



