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=ǸȒɐɶǸ ʭǸ ɾʌǍɶʌṟ

ÅDo you have the CSD software installed?
ÅYes, and it is working!

ÅĥǸɾṞ ǩʔʌ u țǍʬǸɅẏʌ ʌɶȡǸǱ ȡʌ ʳǸʌṣ

ÅNo, but I have downloaded it.

ÅNo, and I still need to download it.

To try alongside the demos, 
you need the CSD software 

installed with the license 
activated.
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If you have not installed

ÅThere is not enough time to 
install the software now.

ÅFor today, please team up with 
one of your fellow attendees!

ÅIf you have the opportunity, try 
and install later or tonight.

https://info.ccdc.cam.ac.uk/csd -
workshop -at -the -international -aic -
school -2026
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What can you do with a licence?

ÅSupporting research : The CSD Portfolio 
enables bulk access to the CSD and large -
scale structural surveys to advance your 
research.

ÅResponsible data use: We encourage and 
support use for research and analysis, but 
redistribution and large -scale publication are 
ɶǸɾʌɶȡǪʌǸǱ ʌɐ ɳɶɐʌǸǪʌ ʌțǸ >ñEẏɾ ɾʔɾʌǍȡɅǍǩȡȺȡʌʳṣ

ÅPublication guidelines:  Small extracts and 
visualizations can be shared, as can refcode  
lists but full datasets require permission.  

ÅSupporting you : More information is 
available on our website, but if in doubt, 
contact us ṽʭǸẏɶǸ țǍɳɳʳ ʌɐ țǸȺɳṠ

https://www.ccdc.cam.ac.uk/solutions/csd -licence/                                       support @ccdc.cam .ac.uk

https://www.ccdc.cam.ac.uk/solutions/csd-licence/
https://www.ccdc.cam.ac.uk/solutions/csd-licence/
https://www.ccdc.cam.ac.uk/solutions/csd-licence/
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About you

Have you done any of the following before?
ÅUsed a crystallographic database

ÅUsed  any CCDC tools (including CSD)

ÅDeposited  a structure in a crystallographic database

ÅNone  of the above

Hands -up if you have
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Learning outcomes for this session

ÇHow to search  the CSD using  ConQuest .

ÇHow to visualise  and analyse  structures in Mercury .

ÇHow to understand  intramolecular geometries with Mogul .

ÇHow to explore  intermolecular interactions with Full Interaction 
Maps .
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Agenda

ÅIntroduction to the CCDC and the CSD

ÅSearching the CSD with ConQuest

ÅAnalysing crystal structures with Mercury

ÅUsing Mogul to explore intramolecular geometries

ÅUsing Full Interaction Maps to explore intermolecular interactions

ÅSummary and close
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What we do at the CCDC

We are a not -for -profit, registered 
charity.

International 
repository of 3D 

curated structures: 
Cambridge Structural 

Database (CSD)

Collaborative 
research and 

knowledge -based 
services

Scientific 
software 

(CSD Portfolio)

Training, education 
and outreach

Charitable Purpose: Advancement 
of chemistry and crystallography for 
the public benefit through 
providing high quality information 
services and software.

Vision: To be the catalyst for solving 
real world scientific challenges by 
connecting structural chemistry 
data, people and scientific tools.
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What is a crystallographic database?

ÅThey usually include:
ÅBibliographic data

ÅCrystallographic, chemical and experimental information

ÅAtomic coordinates

ÅWhat makes crystallographic data special?
ÅStandard agreed file format, CIF

ÅEvery  published structure is added to the appropriate database

ÅThere are established curated  databases  rather than just collections of data 
with some level of quality  control  through processing & validation

ÅThey enable you to learn from the wealth of data they contain
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Integrated structural databases

CSD
>1.4 million small 

molecule organic and 
metal organic

 structures ICDD
>1.1 million 

powder structures

PDB
>245,000 protein  

structures

ICSD
>327,000 
inorganic 
structures

Joint 
deposition 

system

Includes data 
derived from CSD

Pharmacophore 
searching

Links to 
ligands

Mogul
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The Cambridge Structural Database

Structures 
published 
that year

Structures 
published 
previouslyCSD Refcode : UXARAQ . 

The 1.4 millionth CSD 
structure . 

1 4 3 3 5 7 9

ÅSmall molecule organic 
and metal -organic 
structures 

ÅEvery published structure
Å Inc. ASAP & early view

ÅCSD Communications

ÅPatents

ÅUniversity repositories

Å Thesis

ÅEvery entry enriched and 
annotated by experts
ÅDiscoverability of data and 

knowledge
ÅSustainable for 60 years
ÅA trusted CoreTrustSeal  

repository
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CSD Refcodes

What is UXARAQ ?
ÅA CSD Refcode
ÅA database reference code
ÅContaining 6 -8 characters
ÅUsed to identify entries in the CSD

Refcode families
Å The same substances are assigned the same  6 letter code plus an additional 2 numbers
Å Polymorphs
Å New determinations or re -refinements of the same substance
Å Determinations at different temperatures/pressures  

Å Stereoisomers or different solvates, co -crystals, etc are assigned different  refcode  families

CSD Refcode  - 
UXARAQ

Some interesting refcodes  are: KITTEN, BATMAN, DISNEY, GAUTAM, GLYCIN
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Metal -Organic
Å Metal Organic Frameworks
Å Models for new catalysts
Å Porous frameworks for gas storage
Å Fundamental chemical bonding

Organic  
Å Drugs
Å Agrochemicals
Å Pigments
Å Explosives
Å Protein ligands

Not Polymeric
88%

P
olym

eric: 12%

Organic
45%

Metal -Organic
55%

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

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

Single 
Component

58%

Multi 
Component

42%

ligands

ligands

Links and subsets 
Å DrugBank
Å Druglike 
Å MOFs
Å PDB ligands
Å PubChem
Å ChemSpider
Å Pesticide PDB

Additional data
Å 14,019 polymorph families
Å 176,704 melting points
Å 1,127,300 crystal colours
Å 1,005,205 crystal shapes
Å 32,100 bioactivity details
Å 14,344 natural source data
Å > 400,000 oxidation states

The CSD is a database of all the published organic and metal -organic experimental crystal structures
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ÅEasy access to 
relevant structures.
ÅBenefit from 

our in -house 
and external 
expertise.
ÅConvenient  starting 

point for analysis.

CSD Subsets
Groups of structures that 

may be more difficult to find 
in CSD from searching alone  

Teaching

MOFs

ADPs

Drugs

Pesticides

Best 
Representative

COVID -19

High 
Pressure

Hydrates

Polymorphs

Electron 
Diffraction Raw Data DOI

Retracted

GRAS

Semi -
conductor

Enhance 
Data

Generally 
recognised 

as safe

MOF 
Dimensionality 

Disorder
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From experiment to knowledge

Experiment

Knowledge
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Knowledge bases

Molecular Geometries Intermolecular Interactions
>ñE

ồɳṣɸ ɃȡȺȺȡɐɅ ɾɃǍȺȺ 
ɃɐȺǸǪʔȺǸ ɐɶȓǍɅȡǪ ǍɅǱ 
ɃǸʌǍȺ ɐɶȓǍɅȡǪ
ɾʌɶʔǪʌʔɶǸɾ

Å > 28 million bond lengths
Å > 40 million valence angles
Å > 14 million torsion angles
Å > 2 million rings

Data organised in distributions.

Mogul  extracts 
information to generate 
new knowledge and 
inform new research
Å Validate geometries
Å Identify unusual 

features

Wealth of information in:
Å CSD
Å Protein Data Bank (protein -

ligand complexes only)
æE=

ồɴ ᶲṞʂɲᶮᶮ ɳɶɐʌǸȡɅ  
ɾʌɶʔǪʌʔɶǸɾ

IsoStar  
Å Extracts this information 
Å Investigation of frequency and 

characteristics of intermolecular 
interactions between pairs of 
chemical groups

Å Built on this: FIMs  and SuperStar

Learn on demand with free online 
training courses and completion 

certificate upon passing a final test!
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Search, visualise, analyse and communicate structural data
Insights into molecular and crystal shape and interactionsCSDCore .

Medicinal & Computational Chemists  Crystallographers & Structural Biologists  Solid Form & Crystallisation 
Scientists  Functional Materials Scientists  Educators  Industry and Academia

Deposit, publish, access and visualise structural data
Free functionality to s hare and learn from structuresCSDCommunity .

Design of new molecules Generate solid form 
landscapes

Anticipate particle 
properties and behaviour

2 Donors
2 Acceptors

Assessment of solid form 
stability and properties

CSDDiscovery . CSDMaterials . CSDParticle . CSDTheory .

The CSD Portfolio
C

S
D

E
nt

er
pr

is
e
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Agenda

ÅIntroduction to the CCDC and the CSD

ÅSearching the CSD with ConQuest

ÅAnalysing crystal structures with Mercury

ÅUsing Mogul to explore intramolecular geometries

ÅUsing Full Interaction Maps to explore intermolecular interactions

ÅSummary and close
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Searching the CSD

ConQuest

Desktop Web Browser Programmatic

WebCSD /
Access Structures CSD Python API

Learn on demand 
with the CSDU 
modules!

CSD + PDB

CSD-CrossMiner
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How to search in ConQuest

Results

Results 
view 

options

File menus

Tab options/views

Search options

Learn more 
in this self -

guided 
workshop

1. Build a Query : 2. Click search and select 
filters : do you need to 
restrict your search?

what do you 
want to find?

3. Visualise and analyse 
results : what can you 
learn from this data?
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How to search in ConQuest

Results

Results 
view 

options

File menus

Tab options/views

Search options

Learn more 
in this self -

guided 
workshop

1. Build a Query : 2. Click search and select 
filters : do you need to 
restrict your search?

what do you 
want to find?

3. Visualise and analyse 
results : what can you 
learn from this data?



22ConQuest search features

Search for information 
relating to the structure 

determination

Generic text 
search

Bibliographic 
search

Chemical name searching 
and categories

Search by spacegroup , crystal 
system or spacegroup  

symmetry

Elemental 
search

Formula 
search

Unit cell 
search

Z/Density
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Results

Link to 
deposited 

CIF file

Link to the 
publication

Link to the 
International 

Tables

Hitlist of 
structures 

by 
Refcode

Different 
ways to 
view the 
results
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Draw

Define atoms, bonds or molecules to be 
searched

Define lengths, angles, torsions or geometric 
objects e.g. planes or centroids as parameters 

to be searched

Ring template selector or builder

List of templates for challenging structures e.g. 
adamantane

Select specific or general 
atom types/functional 

groups

Select bond 
type

Additional menu 
options to explore
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Draw

Left click in space 
to add an atom

Left click and drag 
from an atom to 
attach an atom

Right click on an 
atom or bond to 
edit or add extra 
properties to it

pre -defined selections
personalised selection

single element
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Results

Query highlighted

Total 
number 
of search 

results

Hitlist of 
structures 

by 
Refcode

Different 
ways to 
view the 
results

Analyse hitlist

Right click on 3D 
visualiser to change 
display style

Curated 
2D 

chemical 
diagram
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Data analysis in Mercury

Parameter 
displayed
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Data analysis in Mercury
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Combining searches and results

Store and 
Search

Combine 
Queries

Manage 
Hitlists

OR OR
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Using CSD subsets in searches

1

1. You can 
Load a subset

2. You can restrict a 
search to a subset

3. Bonus tip Ṿ they 
are also available in 
our API!

2
3
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Software Demo : ConQuest

Searching for specific geometries in 
organometallic crystal structures
We will:
ÅNavigate the interface.
ÅConstruct a query using the Draw  

method.
ÅCreate an object from atoms.
ÅDefine 3D geometric parameters for a 

search.
ÅPerform the search and visualise the 

results.
ABFERC10
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Agenda

ÅIntroduction to the CCDC and the CSD

ÅSearching the CSD with ConQuest

ÅAnalysing crystal structures with Mercury

ÅUsing Mogul to explore intramolecular geometries

ÅUsing Full Interaction Maps to explore intermolecular interactions

ÅSummary and close
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Visualising and exploring structures

Full  Mercury

AdvancedThe basics

Free Mercury

Proteins

Hermes



34Mercury Overview

AABHTZ

Explore over 
1.4 million 
curated 

structures

More advanced 
functionality to analyse 

and learn from structures

v

Display options to 
visualise and 

navigate 
structures

Learn on demand 
with the CSDU 
module!
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Using your own file
ÅFile > Open Ṿ to open one of your own files for example a CIF

ÅEdit > Auto Edit Structure to assign bond types

ÅFile > Auto Edit Structure on Load to automate
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Basic navigation in Mercury

ÅLeft mouse button and move Ṿ rotate 
molecules

ÅMiddle Mouse wheel Ṿ move molecules 
up and down

ÅRight mouse button and move up and 
down Ṿ zoom in and out of molecules

ÅShift + Left mouse button and move - 
rotate in the plane molecules

ÅCtrl  + Left mouse button and move - 
translate molecules

Learn more 
in this CSDU 
on -demand 

course
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Mercury - Right mouse click

Near a molecule                                       Away from a molecule



38Lost toolbars?

Type in a refcode

v

Extra Tip
Click on the resize 

icon or drag the top 
to pop the toolbar 

out.

Extra Tip
To pop the toolbar 

back in drag it to the 
area you want it.
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AQOLAVAABHTZ

Lots of display and
analysis options!

Watch the 
video on 
creating 

personalised 
styles

Read the 
publication on 
symmetry tools
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Watch the videos 
linked from the 
QR codes!

Lots of display and analysis options!

MOFs 
Flash 

Training


