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About us
• Origins: Department of Chemistry, 

University of Cambridge - 1965. 

Established by Dr. Olga Kennard.

• Now a fully independent 

institution, non-profit 

organization, and registered 

charity.

• Strong track record in basic 

research through more than 750 

peer-reviewed publications.

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

• The CCDC serves the global structural 
science community, helping address our 
customers’ structural, physical, and 
chemical challenges through unique:

• Data

• Software

• Knowledge

Charitable Objective:
Advancement of chemistry and crystallography 
for the public benefit

International 
Repository of 
Curated 3D 
Structures

Collaborative 
Research & 

Knowledge-Based 
Services

Scientific
Software

Education & 
Outreach
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CCDC Community

Data Repositories

Instrumentation

Committees &
Commissions

Software

Research Partners

Academic Partners

Publishers
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The Cambridge Structural Database (CSD)

The world’s only fully curated & enhanced database for small-
molecule organic and metal-organic crystal structures.

• Contains >1-million entries from X-ray and neutron diffraction

• Each structure undergoes validation by expert chemists and 
crystallographers

• Every entry enriched with bibliographic, chemical and physical property 
information

• Data made available instantly via Access Structures

• Contains data published directly through the CSD; not available 
anywhere else
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Crystal structure databases

Database Est. Entries Compounds

Cambridge Structural 
Database 1965 >1,000,000 organic and metal-organic

Inorganic Crystal Structure 
Database 1978 >200,000 inorganic

Crystallography Open 
Database 2003 >400,000 organic, inorganic, metal-organics and 

minerals

Protein Data Bank 1971 >120,000 biological macromolecules

International Centre for 
Diffraction Data 1941 >900,000 powder diffraction

Joint access & 
deposition!

Links between 
ligands

New data 
partnership as 

of 18 May!
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One million and counting…
1,058,434

One of 1st -
METALD

250,000th -
IBEZUK

500,000th -
EFEMUX01

750,000th -
ZOYBIA

?
1,000,000th

XOPCAJ



9

What’s in a million?

Organic

43%

Metal-Organic*

57%

Non-Polymeric

89%

P
o

lym
e

ric: 11%

Single Component

56%

Multi Component

44%

*Contains Al, Ga, In, Tl, Ge, Sn, Pb, Sb, Bi, Po, Transition Metal, or Actinide

Organic Metal-Organic
Protein ligands

Drugs

Agrochemicals

Pigments

Explosives

MOFs

Catalysts

Magnetism

Enzyme models
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Increasing 
complexity
Increasing:

• Formula weights

• Unit cells

• Number of elements
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The rise of MOFs

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
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What format should you deposit your data in?

.xtal .csd .cif .res

How many datasets are deposited annually?

100 500 - 1000 10,000 - 70,000 80,000 – 100,000

What is the most commonly deposited structure?

Ferrocene Caffeine Glycine Sulfathiazole

What country deposits the most structures?

USA China India UK

What percentage of depositions are hydrates?

13% 74% 2% 28%

What stage should you deposit your data?

After publication After refinement During collection Never

What types of structures can you deposit with the CCDC?

Organic Inorganic Metal-organic All three

CSD pop quiz!
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CCDC Solutions

CSD-System

Search, visualise, analyse 
and communicate 

structural data

CSD-Materials

Understand and predict 
solid form stability and 

properties

CSD-Enterprise
All CCDC application software

Discover new molecules 
with pharmaceutical 

applications  

CSD-Discovery
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CSD-System

Essential search, visualisation and analysis features to 

deliver knowledge from the CSD

Mercury: Visualisation

WebCSD & ConQuest: Advanced search

Mogul: Molecular conformations

IsoStar: Intermolecular interactions

CSD Python API: Structural property insights
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Educational Resources

https://www.ccdc.cam.ac.uk/Community/educationalresources/

• Self-guided tutorials and 

workshops

• Teaching modules & data 

subset

• Periodic table in crystal 

structures (fun, community 

project!)
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CSD Teaching 
Subset
• 750+ Structures for 

educational purposes
• Drug molecules
• Fundamental Chemistry
• Metal-Organic 

Frameworks

• Available on-line or in free 
Mercury

• Curated list of teaching 
materials and other useful 
details

https://www.ccdc.cam.ac.uk/Community/educationalresources/
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CSD 
Communications
• CSD Communications 

allow you to publish 
data directly through 
the CSD

• More than 5,000 CSD 
Communications in 
2016
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Find us on social 
media!

@ccdc_cambridge

facebook.com/ccdc.cambridge
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CSD-System: Search
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What is ConQuest?

• Enables search and retrieval  of 
information from the CSD

• Provides full range of text / 
numeric database search 
options

• More complex search 
functionality includes:
• Chemical substructure searching 

• 3D Geometrical searching

• Intermolecular non-bonded 
contact searching
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Searching with 
ConQuest
• Large range of filtering 

options based on 
experimental or chemical 
considerations (e.g. R-factor, 
temperature, only organics)

• Combine searches using 
various Boolean options and 
manage hitlists post-search

• Export results to Mercury for 
visualization and advanced 
numerical analysis & plotting
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ConQuest features

Search for information 
relating to the structure 

determination
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ConQuest features

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

complex 3D queries
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ConQuest features

Bibliographic 
search



25

ConQuest features

Generic text search
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ConQuest features

Elemental 
make-up
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ConQuest features
Analysis of 

results
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ConQuest – Basics
1. Open ConQuest
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ConQuest – Basics
2. Build Queries:

Author Search



30

ConQuest – Basics
2. Build Queries:

Author Search
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ConQuest – Basics
3. View results
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ConQuest – Compound name search
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ConQuest – Elements & formula search



34ConQuest – Z/Density and experimental 
info search
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ConQuest
substructure search
Search for:

Where 7A represents

any halogen



36What if you don’t have a copy of 
ConQuest?

WebCSD to the rescue!
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WebCSD (“Access Structures”)

https://www.ccdc.cam.ac.uk/Community/educationalresources/
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WebCSD
• Search 

from your 
browser

• Accessible 
on mobile 
devices!
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Next time:

• Mercury for visualization and analysis

• MOGUL for geometry checks

• Full Interaction Maps

• CellCheckCSD

• Depositing structures

For now: let’s practice searching…




