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The Cambridge Structural Database (CSD)

XOPCAJ - The millionth CSD structure. 

An N-heterocycle 
produced by a 
chalcogen-bonding 
catalyst. Determined 
at Shandong 
University in China by 
Yao Wang and his 
team. 

▪ Every published 
structure

▪ Inc. ASAP & early view
▪ CSD Communications
▪ Patents
▪ University repositories

▪ Every entry enriched 
and annotated by 
experts

▪ Discoverability of data 
and knowledge

▪ Sustainable for over 54 
years

1,013,731
Structures 
published 
that year

Structures 
published 
previously
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Inside the CSD

Not Polymeric
89%

P
o

lym
eric: 11%

Organic
43%

Metal-Organic
57%

At least one transition metal, 
lanthanide, actinide or any of Al, 

Ga, In, Tl, Ge, Sn, Pb, Sb, Bi, Po

Single 
Component

56%

Multi 
Component

44%

Organic
• Drugs
• Agrochemicals
• Pigments
• Explosives
• Protein ligands

Metal-Organic
• Metal Organic Frameworks
• Models for new catalysts
• Porous frameworks for gas 

storage
• Fundamental chemical bonding

ligands

ligands

Links/subsets
• Drugbank
• Druglike 
• MOFs
• PDB ligands
• PubChem
• ChemSpider
• Pesticides

Additional data
• 10,860 polymorph families
• 169,218 melting points
• 840,667 crystal colours
• 700,002 crystal shapes
• 23,622 bioactivity details
• 9,740 natural source data
• > 250,000 oxidation states

ligand
s
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1965

The sound of music
• Film first released in 1965
• Highest grossing film of 1965
• Set in Austria
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The 1960s

Credits: NASA

Credits: Thegreenj
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The vision

J.D. Bernal and research group including Olga Kennard at Stonehenge in 1948 

• Established in 1965 
by Olga Kennard

• She and J.D. Bernal 
had a vision that a 
collective use of 
data would lead to 
new knowledge 
and generate 
insights
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The vision
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Early creation of the CSD

Sharon Bellard, David Watson and Frank Allen 

Olga Kennard, David Watson and Sam 
Motherwell

The early days of CSD 
creation



9

The beginnings of the CSD

The importance of data 
quality recognised from the 
outset

Olga Kennard, CSD 50 symposium, Cambridge 2015
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The first volumes

Clara Brink-Shoemaker, D.W.J. Cruickshank, D.M.Crowfoot Hodgkin,  M.J.Kamper and D,Pilling
Proceedings of the Royal Society London,Series A, 1964, 278, 1, DOI: 10.1098/rspa.1964.0042 

• Data primarily reported within articles
• Volumes electronically typeset
• Bibliographic information and introduced 

rudimentary ways of searching
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Dorothy Hodgkin

• Dorothy Hodgkin won a Nobel 
Prize in Chemistry in 1964 
• Structure of vitamin B12 and other 

complex molecules (penicillin, 
insulin)

Olga, Dorothy and a Benjamin Franklin look alike 
at the ACA Philadelphia in 1988

VITAMB

• Dorothy has >150 structures in 
the CSD

• Now >130 vitamin structures
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Up to 1969

• 4,661 structures published < 1965
• >8,000 structures published by 1969

METALD
One of the first 

organic structures 
with 3D coordinates

NIPHTC 
The first metal-

organic structure 
with 3D coordinates

L.Pauling, D.C.Carpenter, J.Am.Chem.Soc., 1936, 58, 1195, J.M.Robertson, I.Woodward, J.Chem.Soc., 1937, 219

Organic
66 %

Metal-Organic
34 %

No coordinates
54%

With coordinates
46 %

Single component
64%

Multi-component
36 %
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Benzene and Kathleen Lonsdale

• >1,600 published benzene structures by 1965
• Kathleen established the planarity of the 

benzene ring by X-ray crystallography
• She has 19 entries in the CSD
• Was responsible for co-creating the first edition of the 

International Tables

C.J.Birkett-Clews, K.Lonsdale, Proc.R.Soc.London,Ser.A (1937), 161, 493
K.Lonsdale, H.J.Milledge, K.E.Sayed, Acta Crystallogr. (1966), 20, 1

TERPHO
Kathleen’s first CSD 

entry with coords

ANTQUO05

By Smithsonian Institution from 
United States via Wikimedia 

Commons

Anthraquinone

1,1':2',1''-terphenyl
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The rise of ferrocenes

• Ferrocene was first discovered in 1951
• Structure determined independently 

by three groups in 1953
• 33 structures published by 1965
• Metallocene now in  11 % of all metal-

organic structures

J.D.Dunitz, L.E.Orgel, A.Rich, Acta Crystallographica, 1956, 9, 373, DOI: 10.1107/S0365110X56001091 
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The 1970s

https://www.techrepublic.com/pictures/tech-nostalgia-the-top-10-innovations-of-the-1970s/

https://www.techrepublic.com/pictures/tech-nostalgia-the-top-10-innovations-of-the-1970s/


16



17

More challenges …

• Even then categorisation and finding structures created 
challenges …
• How to find entries of interest?

• How to detect duplicate entries?

• CCDC helped pioneer work on reduced cell searching (Bob McMeeking, David 
Watson and others)

• The registration systems developed were critical for this
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Using the data..

H. B. Burgi, J. D. Dunitz, Eli. Shefter, J. Am. Chem. Soc.1973, 95,15, 5065-5067

Based on 20,740 
CSD entries today 



20

1970-1979

• CSD tripled in size
• Majority now with coordinates

D.Brown, C.T.Reynolds, P.T.Moseley, Journal of the Chemical Society, Dalton Transactions, 1972, 857, 
DOI: 10.1039/dt9720000857

With coordinates
76 %

Organic
55 %

Metal-Organic
45%

No coords
24%

Single component
64%

Multi-component
36 %

EAOCPA
The first structure 
with Protactinium

Re-do
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Creating a database

• The aim by 1980 was to have 
created a fully retrospective 
database 

• By the end of the decade the 
database was created and the 
nucleus of searching software had 
been developed

Allen, F. H., Watson, D. G. The Cambridge Crystallographic Data Centre: Computer-Based Search, 
Retrieval, Analysis and Display of Information. Acta Crystallogr. 1979, 835, 2331-2339. 
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1980s

https://www.techrepublic.com/pictures/tech-nostalgia-the-top-10-innovations-of-the-1980s/

https://www.techrepublic.com/pictures/tech-nostalgia-the-top-10-innovations-of-the-1980s/
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1980-1989

• CSD tripled in size again
• Majority now metal organic
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H.J.Frohn, S.Jakobs, G.Henkel, Angewandte Chemie, International Edition, 1989, 28, 1506, DOI: 
10.1002/anie.198915061

With coordinates
86 %

Organic
47 %

Metal-Organic
53%

14%

Single component
55%

Multi-component
45%

KEDMUB
First structure with bonding to 

group 18 element  
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1980s - the dominance of metal-organics
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The CCDC in the 1980s

Kleywegt et al. (1985) J. Chem. Soc., Dalton Trans, 2177-2184 doi:10.1039/DT9850002177

Hand-typed tables of coordinates in journal articles manually transcribed into database records
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The 1980s

Z.Shakked, M.A.Viswamitra, O.Kennard, Biochemistry, 1980, 19, 12, 2567-2571 DOI: 10.1021/bi00553a005

• Introduction of 
computer aided 
chemical diagrams
• Greatly extending 

the utility of the 
series
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Tables of bond lengths

..the amount of data now 
held in CSD is so large that 
there is also a need for 
concise, printed tabulations 
of average molecular 
dimensions

Allen, F. H. et al., J. Chem. Soc. Perkin Trans. 2 S1 (1987). doi:10.1039/p298700000s1
Orpen, A. G. et al. . Chem. Soc. Dalt. Trans. 0, S1 (1989).  
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1980s - The start of database publications
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Database publications today…

0

5000

10000

15000

20000

25000

30000

2010 2012 2014 2016 2018

N
u

m
b

er
 o

f C
SD

  
C

o
m

m
u

n
ic

a
ti

on
s



30

1990s

https://www.techrepublic.com/pictures/tech-nostalgia-the-top-15-innovations-of-the-1990s/

https://www.techrepublic.com/pictures/tech-nostalgia-the-top-15-innovations-of-the-1990s/
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1990s
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1990-1999

M.F.Meidine, P.B.Hitchcock, H.W.Kroto, R.Taylor, D.R.M.Walton, Chem.Commun. 1992, 1534, 
DOI:10.1039/C39920001534

• CSD reaches 100,000 and 200,000!

With coordinates
94 %

Organic
41 %

Metal-Organic
59%

6
%

Single component
56%

Multi-component
44%
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A new milestone

L.A.Paquette, D.G.Bolin, M.Stepanian, B.M.Branan, U.V.Mallavadhani, Jinsung Tae, S.W.E.Eisenberg, 
R.D.Rogers, Journal of the American Chemical Society, 1998, 120, 11603, DOI: 10.1021/ja981756p

VAVFAZ
The 200,000 
entry added 
to the CSD



34

1990s - fullerenes

A.L.Balch, V.J.Catalano, Joong W.Lee, M.M.Olmstead, S.R.Parkin, J.Am.Chem.Soc. (1991), 113, 8953, 
doi:10.1021/ja00023a057
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Any fullerene

C60fullerene

JUGCET
C70fullerene from 

1991

• First discovered in 1985
• First fullerene structures published in 

1991
• 11 structures in 10 articles

Kroto, Curl, and Smalley 
were awarded the 1996 
Nobel Prize in Chemistry for 
their roles in the discovery of 
this class of molecules. 
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The rise of MOFs
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TEYXAZ
MOF showing 

polyhedra 

Patrick F. Muldoon, Chong Liu, Carson C. Miller, Samuel Benjamin Koby, Michael O'Keeffe, Tian-Yi 
Luo, Nathaniel L Rosi, Sunil Saxena, Austin Gamble Jarvi, Journal of the American Chemical 
Society, 2018, 140, 6194, DOI: 10.1021/jacs.8b02192



36Complicated structures require 
complicated searches….

P. Z. Moghadam, A. Li, S. B. Wiggin, A. Tao, A. G. P. Maloney, P. A. Wood, S. C. Ward, D. Fairen-
Jimenez, Chem. Mater., 2017, 29 2618-2625, DOI: 10.1021/acs.chemmater.7b00441
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MOFs today

Hiroyasu Furukawa, Nakeun Ko, Yong Bok Go, Naoki Aratani, Sang Beom CHoi, Eunwoo Choi, A. Özgür
Yazaydın, Randall Q. Snurr, Michael O’Keeffe, Jaheon Kim, Omar M. Yaghi, Science, 2010, 329, 424, 
DOI: 10.1126/science.1192160

CUSYAR

Gas storage

Catalysis

Molecular sponges

Sensors

Separation

Purification

Batteries
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The dominance of cryostreams

W.J.Dulmage, W.N.Lipscomb, Acta Crystallogr., 1952,  5, p260, Yuyang Tian et al, Dalton Trans. 
2014, 43, p1519

2001

GACWOW from 1952P
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% of structures
Between 273-323 K
< 273 K

CIMYAA 500 K
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Crystallography becomes more mainstream

Tianniu Chen, Zhongzhi Wu, Liting Li, K.R.Sorasaenee, J.B.Diminnie, Hongjun Pan, I.A.Guzei, 
A.L.Rheingold, Ziling Xu, JACS, 1998, 120, 13519, DOI: 10.1021/ja982571l

• Data commonly reported in 
supplementary PDF files

• Crystallographer not always an author

http://dx.doi.org/10.1021/ja982571l
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Today - Provenance and attribution
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VOBYUG
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Published Structures

Digitally Deposited

Structures Digitally 
Deposited cf Published

1990s – A standardised data format

A.C.Willis, A.L.J.Beckwith, M.J.Tozer, Acta Crystallographica,Section C: Crystal Structure 
Communications, 1991, 47, 2276, DOI: 10.1107/S0108270191009630 

• Community adoption
• Software vendors
• Repositories
• Publishers
• Researchers
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1991 - New search functionality
-

The development of versions 3 and 4 of the Cambridge Structural Database system. F. H. Allen; J. E. 
Davies; J. J. Galloy; O. Johnson; O. Kennard; C. F. Macrae; E. M. Mitchell; G. F. Mitchell; J. M. Smith; D. G. 
Watson; J. Chem. Inf. Comput. Sci.; 31; 187-204; 1991 10.1021/ci00002a004

• The development of 
molecule sketching and 
visualisation
• Text editor
• Quest

• Introduction of sketch 
searches was quite 
revolutionary
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1994 - VISTA

• A program for the 
analysis and display of 
data retrieved from the 
CSD
• Allowed trends in 

molecular geometry or 
intermolecular 
interactions to be plotted 
and correlated
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1997 – A knowledge base

Isostar - A Knowledge Base of 
Intermolecular Interactions
• Uses the wealth of information in:

• Cambridge Structural Database
• Protein Data Bank (protein-ligand complexes only)

• Allows you to investigate the frequency and 
characteristics of intermolecular interactions 
between pairs of chemical groups

Isostar: A library of information about non-bonded interactions Bruno I. J., Cole J. C., Lommerse J. P. 
M., Rowland R. S., Taylor R. and Verdonk M. L. (1997) J. Comput.-Aided Mol. Des., 11, 525-537



45

2000s

https://www.techrepublic.com/pictures/tech-nostalgia-the-top-10-innovations-of-the-2000s/10/
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2000-2009 – ½ way to a million

B.Sridhar, K.Ravikumar, (Acta Crystallogr.,Sect.C:Cryst.Struct.Commun. 2009, 65, o460, 
DOI:10.1107/S0108270109030960

• CSD doubled in size
• ¼ millionth in 2001, ½ millionth in 

2009

With coordinates
95 %

Organic
41 %

Metal-Organic
59%

5
%

Single component
54%

Multi-component
46%

EFEMUX01
500,000th CSD structure from 

2009
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2000 – ConQuest and the desktop revolution

From Quest to ConQuest

Search for information 
relating to the 
structure 
determination 
experiment

Generic text 
search

Bibliographic 
search

Elemental 
make-up

Powerful sketcher, enabling set-up of 
basic substructure searches and 

complex 3D queries

Analysis of 
results
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2001 - New software to visualise structures
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Visualisation today

#CSD3DPrint
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Visualising the future
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2004 - A second knowledge base

• Mogul contains geometrical information (bond lengths, angles 
and torsions) derived from structures in the CSD

Ian Bruno, Robin Taylor & many others
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CSD FINWEE10
PDB FK5 

Using the knowledge base today

I.J.Bruno, G.P.Shields, R.Taylor, Acta Cryst. (2011). B67, 333-349 DOI: 10.1107/S0108768111024608

Small 
molecules

Protein 
ligands
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Knowledge from the collection?

Bauer et al. Pharm. Res., (2001) 859, DOI:10.1039/B910882C

Different 
interactions

Different solubility
Different stability

Can structural knowledge mitigate risk?
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The start of solid form informatics
• The term “solid form informatics” was first 

introduced in mid-2000s 
• Use of structural knowledge to inform key decisions 

in pharmaceutical development

• Now a key part of the solid form development 
workflow at most major pharmaceutical 
companies

Robert Docherty et al Journal of Pharmacy and Pharmacology, (2015) 67, 857. doi: 10.1111/jphp.12394. 
Taylor et al. J. Chem. Inf. Model., (2014) 54 (9), 2500. Wood, P. A. et al. CrystEngComm (2013) 15, 65

Molecule Form Particle
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Predicting unlikely interactions

Galek et al, CrystEngComm, (2009), 11, 2634 - 2639

Predictive analytics is used to identify the likelihood of specific molecular interactions 
occurring from similar crystal structures

32%
22%

42%

11%Form I
Form II
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From analysis to risk assessment to design

Hydrate Analyser & 
Solvate Analyser

Crystal 
Packing

Similarity

Motif Search & 
Packing 

Feature Search

Conformer
Generator

Full Interaction Maps

Hydrogen Bond 
Propensity

Molecular
Complementarity

DASH

Calculations

Solid 
Form Risk 

Assessment
Complex 
Structural 
Analysis

Solid Form 
Design
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The 2000s - The CSD on the web
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WebCSD v1

• A range of search 
options
• Structure
• Text numeric
• Reduced cell 
• Similarity

• Starts to become 
used in education
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Favourite structure searches…..

• AABHTZ
• KITTEN
• DISNEY
• DONKEY
• BATMAN
• BADBOY
• MUPPET
• ROBBER
• INDIGO
• HOTGOO
• STRICT
• GINGER



60

From publications to CSD data
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2010s
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2010-19

Wei Wang, Haofu Zhu, ShuYa Liu, Zhiguo Zhao, Liang Zhang, Jingcheng Hao, Yao Wang, Journal 
of the American Chemical Society, 2019, 141, 9175, DOI: 10.1021/jacs.9b03806
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• CSD reaches 1 million structures
• On course to double in size again

With coordinates
>97 %

Organic
45 %

Metal-Organic
55%

Single component
54%

Multi-component
46%

XOPCAJ
Millionth CSD structure
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The creation of a teaching subset

Teaching 3D structural chemistry using crystal structure databases: 1. An interactive web-accessible 
teaching subset of the Cambridge Structural Database . G. M. Battle, F. H. Allen, G. M. Ferrence, J. 
Chem. Ed., 87, 809-812, 2010 10.1021/ed100256k

structure type count fraction (%)

all structures 500 100.0

organic 331 66.2

metal−organic 161 32.2

organic structures

carbohydrates 8 1.6

nucleosides/nucleotides 6 1.2

amino acids and peptides 29 5.8

porphyrins/corrins 13 2.6

steroids 12 2.4

alkaloids 10 2.0

organic polymers 8 1.6

“drug” or “activity’” 42 8.4

“polymorph” or “form” 80 16.0
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The CSD teaching subset today
• 750+ Structures for educational purposes

• Drug molecules

• Fundamental Chemistry

• Symmetry

• Metal-Organic Frameworks

https://www.ccdc.cam.ac.uk/Community/educationalresources
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The CSD on the web today



FAIR data and interoperability

Wilkinson, M. D. et al. The FAIR Guiding Principles for scientific data management and stewardship. Sci. Data 3:160018 DOI: 
10.1038/sdata.2016.18 (2016)

ORCID iDs for 
Researchers

DOIs for Digital 
Objects

InChI for 
Chemical 
Structures



67

Joint CSD and ICSD services

Over 180,000 entries 
from the Inorganic 
Crystal Structure 
Database (ICSD) 

now available 
through Access 

Structures

Joint 
Access

Joint 
Deposition
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2010 – The launch of online deposition
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Online deposition today
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Curating the CSD today

• Each dataset expertly validated and curated
• Datasets enhanced 

• Chemical connectivity

• Compound names

• 2D chemical diagrams

• Additional experimental data

• Bibliographic information
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Using the collection to curate new structures

I.J.Bruno, G.P.Shields, R.Taylor, Acta Cryst. (2011). B67, 333-349 DOI: 10.1107/S0108768111024608

An automated probabilistic 
approach using data in the CSD

Chemistry 
assignment makes 

data findable, 
interoperable and 

reusable 
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Revisiting CSD entries

Targeted improvements allow improved integrity, consistency, 
discoverability and value of data
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Maintaining data integrity in the CSD

• Integrity – Completeness, consistency and 
trustworthiness

• Data completeness – trends in reporting of 
metadata
• Interactive CSD Deposit checks 
• New filters to select fit for purpose data

• Consistency – looking at experimental metadata to 
identify trends in information supplied

• Trustworthiness – Establishing automatic 
identification of potential cases of misconduct –
including fraudulent and plagiarised data

Research integrity is much more than misconduct. Nature, 2019, 570, 5-5. DOI:10.1038/d41586-019-
01727-0 
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Additional validation for new structures?

Duplicates

0 duplicates

View 1 
duplicate

View 2 
duplicates

Geometry check

View Report

View Report

View Report

Summary

1234567

1234568

1234569

CCDC 1234567

0 syntax issues
1 crystallographic issue
2 chemical issues
0 space group issues

Interaction check

View Report

View Report

View Report

checkCIF

Level A
Most likely a serious 
problem - resolve or 
explain

Level B
A potentially serious 
problem, consider carefully

Level C
Check. Ensure it is not 
caused by an omission or 
oversight

Level G
General information/check 
it is not something 
unexpected
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Programmatic access and new insights

• Launch of the  CSD Python API enabling
• Programmatic access to CSD data and 

software
• Integration
• Generation of new insights

• Functions include:
• Full search capabilities
• Geometry analysis
• Interaction analysis
• Descriptor calculation
• 2D diagram generation
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The CSD today

CIJYUS –The famous Viennese chemist 
Carl Auer von Welsbach discovered Pr

and Nd

OPISOX – Cafestol extracted from 
coffee
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The CSD today

XOPCAJ - The millionth CSD structure. 

An N-heterocycle 
produced by a 
chalcogen-bonding 
catalyst. Determined 
at Shandong 
University in China by 
Yao Wang and his 
team. 

1,013,731
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Where in the world
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The value of the structures

• Structures from 100,000s of crystallographers worldwide
• Manual and automated curation at CCDC
• How many person years of effort?

• Well over 1,100 crystallographer years
• Well over 400 CCDC years
• Well over 1,500 years in total!

400,000 authors in the CSD >750 with 
over 500 structures
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Prolific contributors

Hoong-Kun Fun

Leaderboard

Brian Skelton

Allan White 

Arnie Rheingold

Peter Jones

Mike Hursthouse

Alex Slawin

Frank Fronczek

Judith Howard

Seik Weng Ng
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The top 10

Brian Skelton Allan H. White Arnie Rheingold Peter Jones

Mike Hursthouse Alex Slawin Frank Fronczek Judith Howard

Seik Weng Ng Hoong-Kun Fun
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Increasing complexity

Increasing:

• Formula weights
• Unit Cells
• Number of elements
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Elements in the CSD

Percentage of structures that contain each element 
from before (red) and after (yellow) 2009 
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dichloromethane
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acetonitrile
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tetrahydrofuran
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benzene

diethyl ether

ethanol

Ratio solvent in structure:named recrystallisation solvent

15.4 →

CSD solvents

Crystal solvent molecules vs. 
recrystallisation solvent

• Ethanol and diethyl ether 
more commonly named as a 
recrystallisation solvent than 
appear in a structure.

• Unsurprisingly water is the 
most common solvent and is 
much less likely to be named 
as a recrystallisation solvent 
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Drugs

• Top 200 
Pharmaceutical 
Products
• By retail sales in 

2018
• Produced by the 

Njarðarson Group 
• The University of 

Arizona
• Drugs in the CSD 

coloured green

Njarðarson et al. J. Chem. Ed. 2010, 87, 1348
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Trends in drug structures

https://www.ccdc.cam.ac.uk/Community/blog/insights-into-drug-like-compounds-from-crystal-data/

Bioactive subset
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Moving to more connected data

Linking

• Between CSD and PDB ligands

CSD-CrossMiner

• Pharmacophore query tool

• Searches the CSD and PDB 
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The CSD system today
Software enabling research across the breadth of structural science

CSD-System

To search, visualise, analyse 
and communicate structural 

data

CSD-Discovery

To discover new molecules 
with pharmaceutical 

applications  

CSD-Materials

To understand and 
predict solid form stability 

and properties

CSD-Enterprise
All CCDC application software (available to all Academics)

The Cambridge Structural Database 
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Emerging techniques

hydroxyquinline structure determined 
non-contact atomic force microscopy

J Zhang et al, Science, 2013. DOI: 10.1126/science.1242603
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# of electron diffraction studies by 
year published

http://www.sciencemag.org/content/342/6158/611/F2.large.jpg
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The rise of calculated structures
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Using the collection to help predict structures
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From data to knowledge
Data

Knowledge



98

How can structural data be used?

Non-linear optical materials
Piezoelectric crystals 
Pigments
Organic semiconductors 
Liquid crystals
Pharmaceuticals
Biological systems
Gas adsorption
Catalysis
Etc etc!

http://blogs.westword.com/latestword/pharmaceuticals.jpg
http://www.chem.ucsb.edu/~bazangroup/semiconductors.html


99

Using AI and machine learning
• AI and machine learning techniques are 

evolving rapidly 
• But the consequences of using poor quality 

data can be far reaching
• Incorrect scientific conclusions
• Wasted investment and effort
• A loss of trust
• Ultimately poor business or research decisions. 

https://www.forbes.com/sites/kalevleetaru/2019/02/05/why-is-our-ai-revolution-built-on-free-data-
rather-than-good-data/

Many of the most pressing challenges facing AI today resolve 
around its poor-quality training data……While algorithmic 
improvements could help, so could having proper training data. 



100

Inspiring a new generation
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Expanding access
• Frank Allen International 

Research and Education 
(FAIRE) Programme

• Supports research & education 
in developing countries 
through use of the CSD

CSD-Enterprise has really 
revolutionized my approach to the 
teaching of coordination chemistry 

and inorganic chemistry….
I have been able to publish three 
articles in peer reviewed journals.
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Engaging future scientists
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Towards the great ocean of truth



ccdc.cambridge

@ccdc_cambridge

http://www.ccdc.cam.ac.uk/

Thank You

More talks from the CCDC

• Today 11:20 I didn’t Know Mercury 
Could Do That! – Andy Maloney

• Today 15:20 Keeping Things 'N 
Synch –Natalie Johnson

• Thursday 11:40 Analysing Aromatic 
Interactions- Ioana Sovago

• Visit us at the expo – D08

Thank you and…
The CCDC Database Team

Past and present members of the CCDC 

The 396,937 authors of structures

All the many contributors to the CSD

Olga for her amazing vision


