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ADo you have the CSD software installed? To try alongside the demos,
you need the CSD software
Installed with the license

ARNrR k?2A u tAWYWNAYyA AcEdNDZ ¢ activated.

A Yes, and it is working!

A No, but | have downloaded it.

A No, and | still need to download it.

d 3¢
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CSD workshop licence

| |
The CCDC have provided you with a temporary workshop licence to try the software
hands-on part during the CSD lecture at the International AIC School 2026. Please install

the software and activate the licence ahead of the event.

This licence is for educational-use only during/after the school and should not be
used for commercial and research purposes. By downloading the software and

database you are also agreeing to CCDC Standard Licence Agreement terms. You

can find the details hereafter.

. . To download the CSD using a licence go to:
A T h e re IS n Ot e n O u g h tl m e to CSDS Downloads - The Cambridge Crystallographic Data Centre (CCDC)
and enter your email address, customer number, and activation key. To use the
workshop licence, the details are:

Install the software now. workshop lence, te deta

Activation Key: JCRCRPNDNG-RINET MDRJTJWDRNIATW

AFor today, please team up with e
fetetontiey REJCEDDASINGNINET DT IR

one of your fellow attendees! p—

You will then get an email and you will need to download the "CSD Portfolio Online

. Installer” that corresponds to your operating system. By downloading and installing the

A I f yo u h ave th e O p p O rt u n Ity try software you are agreeing to the Conditions of Use in the Release and Installation Notes,
) which are also available to download. The installer will check for available software in

. . the online repositories. Follow the installer guide, and on the Package Selection window,

an d Instal | Iater Or to n Ig ht select the Custom install option and select a few components to install. For this

. workshop, we will be using ConQuest, Mercury, Mogul, CSD Main Data, CSD IsoStar Data

and CSD Mogul Data. The amount of disk space to be used will be shown at the bottom

right of the window. By default, the Licensing tool, Maintenance Tool, CSD location Tool

and Telemetry Helper will be installed. You can always add components later by using

the Maintenance Tool and which components you will need is in this FAQ.
Watch this video for a step-by-step guide.

These links and licence details are provided solely for attendees of the school and
you are not permitted to share these details or the downloads with anyone else
unless you seek additional permission from the CCDC.

https://info.ccdc.cam.ac.uk/csd -
workshop -at-the -international -aic-
school -2026

If you need any additional help to install the CSD software please check out the online
EAQs, and if you can't find the information you need, contact the CCDC support team

at https://support.ccdec.cam.ac.uk/support/tickets/new.
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What can you do with a licence?

—— = A Supporting research  : The CSD Portfolio
enables bulk access to the CSD and large -
scale structural surveys to advance your
research.

A Responsible data use: ~ We encourage and
support use for research and analysis, but
redistribution and large  -scale publication are
ENrAELQANDZ Ae naEeAaNOQA At

About CSD Licences

Alicence allows you to use the Cambridge Structural Database (CSD) data and software in your
research.

We offer arange of data and software to support molecular discovery, materials design, and
crystallography research. This includes open source, free, and paid software.

CSD licences are available for academic universities and research institutions, government

and The exact licence terms and what tools are included
depend on the licence type. We can help advise you what licence is best for your needs.

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

Academic CSD Licence Types Commercial I CSD Licence Types View Standard CSD Licence Agreemen it
For academic users we offer a range of free tools, including Commercial users can select from a range of licence levels View the standard CSD licence agreement. Note that this
free Mercury, or a fulllicence enables even more search and depending on your field. Specialist packages for data and may not match your own agreement. If you want a copy of . . . .
analysis tools. The full licence is provided at a heavy discount search, drug discovery, materials design, crystal structure your personal agreement, please contact us. A S u O rt I n O u . M O re I n fo r m at I O n I S
to all academic users. prediction, and particle / manufacturing analysis are p p g y .

available.

This table compares the free CSD-Community and full CSD-
This table compares the commercial CSD licences available.

available on our yvebsit(g, but ifvin doubt, )
contactus Vo Ny &aN t Ann"™ Ae t N,

El

Compare Academic CSD Licences Compare Commercial CSDLicences (@) Standard CSDLicence Agreement

https://www.ccdc.cam.ac.uk/solutions/csd ___ -licence/ support @ccdc.cam .ac.uk ‘ < I N


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/

About you

Have you done any of the following before?
AUsed a crystallographic database
AUsed any CCDC tools (including CSD)
ADeposited a structure in a crystallographic database
ANone of the above

Hands -up if you have mﬂq * CCDC



Learning outcomes for this session

C How to search the CSD using ConQuest .

C How to visualise and analyse structuresin Mercury .

C How to understand intramolecular geometries with Mogul .
C How to explore intermolecular interactions with Full Interaction
Maps .

CCDC



Agenda

Alntroduction to the CCDC and the CSD

ASearching the CSD with  ConQuest

A Analysing crystal structures with Mercury

AUsing Mogul to explore intramolecular geometries

AUsing Full Interaction Maps to explore intermolecular interactions

ASummary and close

CCDC



What we do at the CCDC

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

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.

previously

Scientific
software
(CSD Portfolio)

CSDEnterprise.

Collaborative - _
research and Training, education
knowledge -based and outreach
services

~

International
repository of 3D
curated structures:
Cambridge Structural
Database (CSD)

. . s
CSDCore, Searchvisualise analyseandcommunicate structural data LUPN I <ot
* Insightsinto molecular and crystol shape and interactions  —&_ BT s
— hadl

CSDDiscovery. CSDMaterials. CSDParticle. CSDTheory.
Design of new molecules ssessment of solid form i Generat lid form
stabilityand propert
® : -
® »
"
-

CS DCOm mun |t Deposit, publish, access and visualise structural data
A Free functionality to share and learn from structures

Y
CCDC



What is a crystallographic database?

AThey usually include:
A Bibliographic data
A Crystallographic, chemical and experimental information
A Atomic coordinates

AWnhat makes crystallographic data special?
A Standard agreed file format,  CIF

A Every published structure is added to the appropriate database

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

A They enable you to learn from the wealth of data they contain



Integrated structural databases

(:FIZ Karlsruhe

Leibniz Institute for Information Infrastructure
LD W

Joint
P GTER ﬁ .>327’OQO deposition
inorganic y system
C S D structures
>1.4 million small Includes data
P D B molecule organic and derived from CSD
metal organic y

>245,000 protein structures I C D D

structures o
>1.1 million

_ powder structures
Links to

ligands

Pharmacophore

\) searching
LMogul




Number of structures in the CSD

The Cambridge Structural Database

A Small molecule organic

LA II and metal -organic
1 4 3 3 5 7 9 [] structures
L |I A Every published structure
1.0M - igﬁﬁ;ﬁfj .I A Inc. ASAP & early view
that year .I A CSD Communications
0.8M - Structures .I A Patents
CSD Refcode : UXARAQ . g:leb\ilizﬁiﬂl .l A University repositories
0.6M - The 1.4 millionth CSD - A Thesis
structure .l' A Every entry enriched and
0.4M - _nl annotated by experts
2 h A Discoverability of data and
0.2M - _--"- knowledge
______——-"_- A Sustainable for 60 years
0.0M L;‘_‘_‘_N_‘;_‘_"‘mHH5HHU;wH‘HwNHHHONHHLOHHHHHHAAtrusted CoreTrustSeal
N e @ S oy = 8 = = N & repository
- - - - i 8 8 ™ ™ 8 N %ROI.I}SET Certified as Trustworthy

Year SEAL by CoreTrustSeal



CSD Refcodes

What is UXARAQ ?
A A CSD Refcode
A A database reference code

A Containing 6 -8 characters
CSD Refcode - A Used to identify entries in the CSD
UXARAQ

Refcode families
A The same substances are assigned the same 6 letter code plus an additional 2 numbers
A Polymorphs
A New determinations or re  -refinements of the same substance
A Determinations at different temperatures/pressures
A Stereoisomers or different solvates, co  -crystals, etc are assigned different refcode families

Some interesting refcodes are: KITTEN, BATMAN, DISNEY, GAUTAM, GLYCIN < ‘ I N



Inside the Cambridge Structural Database ©

The CSD is a database of all the published organic and metal -organic experimental crystal structures

Organic
Organic Drugs
45% Agrochemicals
Pigments
Explosives
Protein ligands

Not Polymeric
88%
Links and subsets

DrugBank
Druglike
MOFs
PDB ligands
PubChem
ChemSpider
Pesticide PDB

Single
Component
58%
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11 Generally
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| I_Pest|C|des b
Iy e | A Easy access to I peee I
|
I I CSD SUbsetS relevant structures. Best I
1 Groups of structures that A Benefit from @R I
| May be more difficult to find our in-house s I
in CSD from searching alone 5. :
| and external 5 l
I expertise. (@) I
Teaching A Convenient starting |

point for analysis.
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From experiment to knowledge

Experimen

loop_

_diffrn measurement device type

_atom_site type_symbol

_atom_site_label

_atom site fract_x

_atom site fract_y

_atom site fract z

>at om_site_U_iso_or_equiv
atom_site_adp_type

_atom site calc_flag

_atom site rvefinement flags

_atom_site_occupancy

_diffrn_smbient_temperature s0¢2)
_diffen_radiation_typa MoK\@
_diffen_vadiation wavelength 0.71073

_diffen radiation monochromator graphite
"Bruker ADEX CCD area-detector’
_diffrn_measurement_method *\§ and \@'
_aiffrn_dstector_area_ressl_mean 512

_diffrn reflns mumber

EEEH

_atom_site symmetry multiplicity
_atom_site disorder_assembly
_atom_site_disorder_group

€1 C11 0.23185(8) 0.78305(3) 0.55574(8) 0.02213(1¢) Uani d .
W N1 0.8031(3) 0.€811(3)
C C1 0.6836(4) 0.7867(8)
C €2 0.7510(5) 0.8922(S)
C €3 0.7403(4) 0.6344(4)
€ C4 0.8700(4) 0.5637(4)

0.5363(2) 0.0172(4)
0.4357(2) 0.0224(5)
0.7083(3) 0.0256(8)
0.6644(3) 0.0187(5)
0.7481(3) 0.0238(%)

Uani
Vani
Uani
Uani
Uani

auU1
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au1
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OO

i BERNAL'S VISION: FROM i ! i! ;” !
| DATA TO INSIGHT $0g I! ! ;

by Dr Olgn Kennard OBE FRS !!i ’33 !’!
!! u !’! ”
X :
i i:l !i ; I E'
, ! o) T iizz;z i
Learn on demand with free online

training courses and completion
certificate upon passing a final test!

Knowledge bases

e

Molecular Geometries Intermolecular Interactions

A > 28 million bond lengths > N E Wealth of information in:
o o BgAAdeAN 7 A CSD
A > 40 million valence angles BeANQ? AN e i BE = A Protein Data Bank ( _
A > 14 million torsion anales BNAAA eaf A = >rotein Data Bank (protein -
J SUaSl e Y ligand complexes only)

A > 2 million rings

Data organised in distributions. o IsoStar_ o

A Extracts this information

‘ A Investigation of frequency and

characteristics of intermolecular
interactions between pairs of

chemical groups |

A Built on this: FIMs and SuperStar

Mogul extracts

information to generate

new knowledge and

inform new research

A Validate geometries

A Identify unusual
features




The CSD Portfolio

C Search, visualise, analyse and communicate structural data ﬁl" %
ore . Insights into molecular and crystal shape and interactions g{
Discovery . Materials . Particle . Theory .
Design of new molecules Assessment of solid form Anticipate patrticle Generate solid form
stability and properties properties and behaviour landscapes

2

05 08 07 08
L

2 Donors

al X

Mezn H-Band Ca-ardination

CSDEnterprise .

, , . w
C - Deposit, publish, access and visualise structural data *%%
ommunity . o <yl
Free functionality to s hare and learn from structures 1 o

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



Agenda

AlIntroduction to the CCDC and the CSD

ASearching the CSD with  ConQuest

A Analysing crystal structures with Mercury

AUsing Mogul to explore intramolecular geometries

AUsing Full Interaction Maps to explore intermolecular interactions

ASummary and close

CCDC



—_—_—_—_—_—_—_\

Searching the CSD
- - - -

B T ————
oo
T °
Jr——
L. T R PO ——
[re— = 2
femerts g
Formuis
pace Growp.
unces |
20w
mmmmm
]
.........
s
~dulad
- e e e e e e e o=

CCDC S Access Structures En

WebCSD /
. Access Structures

’_____________\

|
=
|
|
el
|
oY '
iU I
QL I
|
1 l
e CSD Python APl 1] o CSD-CrossMiner |
Iy l
L S G RS

Learn on demand
with the CSDU
modules!

@ - CccpC




How to search In

ConQuest

File menus

@ ccoc conQuest (1)

File Edit Options View Databases Results Help

- O X

Build Queries \, Combine Queries | Manage Hitlists ' View Results

Author/Journal
Name/Class
Elements
Formula
Space Group
Unit Cell

Z/Density

Learn more
in this self

Experimental

All Text

guided
workshop

Refcode (entry ID)

TRl

ECCIBEEY  Search options

1.Build a Query :

what do you
want to find?

2. Click searck
filters : do you
restrict your se

DRAW
EDIT
ERASE

£l

® Draw (1) - New
File Edit Atoms Bonds 3D Options Help
[Click and drag to create a bond.

Drag to an exsting stom to make a connedlinn

<

[c n|o|n|s|ep|F|cl|any|more. | Grouws.| [ C Bond:

- [u]

* 3D Parameters:

x

. Search Setup
Search Name: [search1

Available Databases:

Contacts:

¥ CSD version 6.00 (Apr 2025)

ou can search complete database(s) or a subset
(e.g., hits found in a previous search)

Store

SelectSubsetl Clear Suhsetl

Cancel

Single query being used. Search will find structures:

where this query is true:

Start Search | (t

CCDC




How to search in  ConQuest

2. Click search and select
filters : do you need to
restrict your search?

1.Build a Query
what do you

want to find?

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

@ Diow (1) - New _ o 5% @ <CDC ConQuest (1) : search1 [Searching...] - m] x
File Edit Atoms Bonds 3D Options Help File Edit Options View Databases Results Help
[Click and drag to create a bond. ] “ 3D Parameters: Bui'.lquam_s\ Combine mu;m!_s\ Manage Hitlists I View Results I
w Dragto an existing alom to make a conngctinn r
o ABAFAN
CH AlText Bo scode: ABAFAN CSD version 5.44 ( April 2023) e bt
- Author/Journal nalyse Hith
= o ! - @ search setup - Ghemical #ABACEO 2|
CH H v ABACIS
ERASE | 1 | 1 Search Name: searchl Filters \ moﬂm\ F’""‘" v ABACOY
;n ! I : . ELEE v ABADUG
{ : Options Available Databases: [~ 2D coordinates determined Diagram v ABADUGO1
Deiie . 3D Visualiser v ABAFAN
CH, /,CH1 Contacs: ¥ CSD version 6.00 (Apr 2025) I™ Rfactor & <= 005 s O O m v ABAER
~ - r -
\\\N .z € <= 0075 Search Overview : ) | v ABAGIX
' C <=0.1 COOH v ABAHUH
H — R It \ / v ABAHUJ
' d; esults o  ABAJAP
! r Only & Non-disordered ) u e
0|0 ‘ € Disordered View \ :igﬁﬁ:
. N N
—_ options v ABAJIZ
Q © errors
ou can search complete database(s) or a subset v ABAJOD
RingMaker (e.g., hits found in a previous search) - v ABAJODO1
. . = [ Not polymeric : ig ﬁ 85
Sto | 5 i
[c nlo|n]|s|r|F|c|any|more. | Growps..| [ C | Bona - : SSEEh et I™ Noions v ABAJUL B
— ang
I~ Only & Single crystal structures S >
Single query being used. Search will find structures:  Powd 42837 hits
owder structures -—
where this query is true: - — 20
I~ Only & Organics [~ Show terminal carbons UsEasQuEryml CED | S |
€ Organometallic
Start Search [ Cancel | Reset

CCDC



ConQuest search features

RAactor -, [ & fractional %

I Exclude disordered structures.

I™ Exclude structures with unresclved srrors.

Average es.d of C-C Bonds Any AI

[T Exclude powder struciures

B « — &Ko

a Room To'il;pui'u' 610K

Al values in e range 283-303 K are slored as Roon Temperalue

Radiation Source Ay —

Search for information

relating to the structure
determination

Space Group
[Enter full or partial space group I
symbed or numiber ...
1 -
. 0f pick from st Click 1] ﬂ
on symbol to select 1
1

Search by spacegroup , crystal
system or spacegroup
symmetry

Spacegroup Symmetny ----not defined---- —i
Crystal System ~---nct definad-—- —i
search | stoe | comcel | Reset |

Compound Name Contains:

[ =]
[~ lgnare non-alphabetic charcters,
.. "butadiene” will match “buta-1,3-diene”
[ Find exect word,
.9, “hydrazine” will not match “scetylbydrazine” =
Add Feplace | Delete

Chemical Class

CCDC Chemical Class ir assigned to soms categories of
entries in the C5D, particularly when it would be
difficult to locate these categories using a
substructure or compound name search.

Note that the results of a search om Class may not be

Chemical name searching
and categories

Text Search | Roquired Fieis |

Do you want fo search on the reduced cell?

You should search on reduced cell f you want to find strctures whach
match a particular set of cell dimensions (a,b, c alpha, bets, garmma)

Unit cell
search
o e —
ald) . alpha ) - [
b 4 . beta (1) = [
c18) . gamma ) = [
Search Stare Concel | Reset

Formula

or  Select from Table

Formuls applies to
% an individual maolecule

Type in formula, e.g. C6 H12 06
You may specify an inexact formuls, eg. Cal-3 04
finds endries with 1,2 or 3 Calciums snd mare than 4 Ouygens.

Formula

search

T all malecules in structure o SRS TEGERE

Either select from list
- ¥ Other atorns allcwed in molecule/structure
aciculsr
air-sensitive
bar Search Stane I Cancel I Reset |
blsch
bilpde
block .
bue Generic text
colorless Mo. of "Molecules’
s search e =
cenductor
[ Mo, of “Molecules® . —
cube - per ASymmeetric Uni (£ - |
The search will find words starting with what is ertered in the bowes. Mo, of Aoms with
. ; ) Coardinates = —'l
¥ two or mare words are typed into the same box the search will
be for the exact phrase specified. To find entries containing
two or more weads that need not be adjacent, use the New Box Calculated Denaity (plem3)
Ko, of Chemacal
Sesrch Srore Cancel Feset m#'v:ﬂh.w.m =
Search soe | Cancel Rasat
Elements Required to be Present
Aewrs ames =]
i ‘ |
surnsme

(Required farmat: F.H.Allen, O"Hara, Murray-Fust etc.
Journal Ramie

Type part of Joumal name abave to namow list displayed

Select required journal in list belcw

Mat, [2077]

Biotech [2015]

C.A[Spring) [1574-15975]
JC.5. Mg, 172, Inorg. [1676]

S PharmSciTech [2004-20
C Abstr,Papers(Winter) [19
CASerd [1977-1584]
CGC Chem.Res.Commun, [2
CH-Models Chem, [1994-20
C5 Appl. Bao Mater, [2079-2020]

1] |
Volume (14, 1.2 etc.) | Page (2125-Awte) |

[ | ﬂwimz—'l

€COC Number |

Brosn will hit Brewning unless Exact surname’ is selected)

Bibliographic

Year (1998, 2001 ote.)

(Enter numeric part only, e.g. 123436 or 123/456)

W Other elemnents allowed in molecule/strscture

Permitted in Unit
== Nt Sat -- Select fram Table
= Search Stare Cancel | Reset I
|

Search I Stare I

cancel |

Reser |

CCDC



Results

Different

ways to
view the
results

Link to the
publication

deposited

@ CCDC ConQuest (1) : searchd [Search] - O X
File Edit Options View Databases Results Help
Build Queries ' Combine Queries ', Manage Hidists ' View Results
AVIYIC
AIText | pefeode: AVIVIO CSD version 6.01 (Nov 2025) | -
Analyse Hitlist |
M.Abram, & Rapacz, G.Latacz, B.Szulczyk, J Kalinowska-Tiu: _* -
Author(s) D.Otto-Slusarczyk, M Struga, R.M Kaminski, K Kamingki : Egg;i; H
Reference Bioorg.Chem. (2021}, 109, 104751 v ADUFIO
Publication D01 |10.1016/ binoro 2021.104751 v AKISEU
< Deposition CCDC 2008079 v AKISEU01
w AVIYIQ
y Formula Cogha Pyt 04 W AVIYOW
(5 }-5-hydroxy-1-(2-oxo-1-phenyk2-{4-[3-{trifuoromethyl)ph e
roxy-1-(2-oxo-1-pheny riflucrod yliphe
Compound perazin-1-yethyl)pyrrolidin-2-one v BAFZAN
v BAFZER
s Name: 2 Number: & v BISMEV
pacegroup ame: umber: 5 + BISMEV01
Llnk tO a: 26.475(=1) b:  5.04%<1) e 13.356 :g:g:gﬁgg
Cell Ipha:  90.00 beta: 93.18}<1 : 90.00
:zlujne- 2079.420 A Sl B
) - : v BISMEV05
CIF file a 5841 b 13358 \a 13.567 v BISMEV06&
Reduced Cell  |ajpha: 9798  beta: 10285 mma: 90.00 v BISMEV07
Volume: 1035.710 : g: ::Exg
519.855
Molecular Volume \ 7 RISMEVAN -
Chemical Units |1 : i .. .
Link to the -
4| i 282 hits

International
Tables

Detach |

Stop Search

CCDC



Draw

Build Querfes\ Combine

Draw

Peptide

Author/Journal

Name/Class

Elements

Formula

Space Group

@ Draw (1) - New

File Edit Atoms Bonds 30 Options Help

-

Element Drawing Options...

5nap to Grid

Add Group
Expand Chemical Groups

1ection.

S5ave Window Size

13
13
: Limit Window Size
»
13

Additional menu
options to explore

Hydragens

| Charge

DRAW Mumber of Bonded Atoms
Weticity
EDIT AIIAMsin Same Molecule
ERASE

".utl:: -Generate H

Balloon Help »

oo Define atoms, bonds or molecules to be

Unit Cell

Z/Density

Experimental

All Text

Refcode (entry ID)

Mext Atom: C
Mext Bond: Single

* 3D Parameters:

Options..
COMTACT SearChed Delete
Define lengths, angles, torsions or geometric Contacts:
objects e.g. planes or centroids as parameters
to be searched
Ring template selector or builder o
211e List of templates for challenging structures e.g. Delete
)| o) adamantane
RingMaker
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Draw
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'. CCDC ConQuest (1) : searchd [Search] >
R eS u ItS File Edit Options View Databases Results Help Analyse hlt'lSt
Build Queries ' Combine Queries ', Manage Hidists ' View Results
. AVIYI
Different AllText | poreode: AVIVIQ CSD version 6.01 (Nov 2025) f o |
AuthoriJournal nalyse Hitli
WayS to emical # UQUFEV -
view the < ¥ ABORAM
Crystal g 2
results = e Query highlighted v ADUFIO
erimedn v AKISEU
Diagram v AKISEUO01
: : 3D Visualiser v AVIYIQ
-ﬁ Right click on 3D e v AVIYOW
; ; ¥ BAFYUG
v!suallser to change Search Overview  BAFZAN
display style v BAFZER
\ v BISMEV
o CCD(F ConQuest (1) :Asearch3 [Search] \ - [} X w BI S ME\Jﬂ1
File Edit Options View Databases Results Help EI SMEU'DE
Build Queries . Combine Queries . Manage Hitlists - View Results \ :EISME“‘EE
ANTEXt  percode: COVZA R CSD version 541 updates Mar 2020) | ' O 2 v BISMEV04
Analyse Hitlist
e v BISMEV05
cosal Curated v BISMEV06
EXparmectay v BISMEVO07?
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s M chemical of search |[R¥2:15" A0
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' i T diagram results -
v Display Hydrogens ‘ Specel < *
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= T
S e - _
Label » ABOLIO Show terminal carbons Use as CQuery... | Detach | Stop Search
cettinas , \BOLUA
- — ACFCUA
Save as PNG... ACFCUB v
Save as JPEG... << >>
Save current setting
Reset View

[V Show substructure matches

| CCDC

. Right-click in visualiser for options menu




O Data Analysis
Data analysis in Mercury
B - - - - B search5 Spreadsheet 1
0 IPORUE (P- 1) Mercury — X
r : : 3 : . : g I File Tools Descriptors Display Selection Plots Statistics I a u
File Edit Selection Display Calculate CSD-Community CSD-Core CSD-Materials CSD-Theory (CSD-Particle  CSD-Discovery CSD Python APl Help |
‘ Picking Mode: Pick Atoms v Clear Measurements p Q} () Show Labels for All atoms with »% Find identifier Find next
| : Style: Ball and Stick ~ Colour: by Element v~ | : Manage Styles... Work v | : Atom lists: v | : Select by SMARTS: [c] 1
i [J  Animate.. |- Default view: b v a b c a b* | x x+ y y+ z- z+ x90 x+90 y-90 y+90 z-90 z+90 & > »| Disorder »| |dentifier NAME Query  Fragment DIST1
T search3|ANAPOY|0 AMAPOY 4 1
S Structure Navigator & X )
1 search3|ECAVIFT EQAVIF 4 1
parameter X By | PORUE Find search3|IPAMIZ|2 IPAMIZ 4 1
. 3 : : ‘ £ &7 Crystal Structures
dISp|ay9d : B iporE | search3|IPORUE4 IPORUE 4 2
- ‘ . - {fﬁggj searchS|UNOTUQYS UNOTUQ 4 1
UNOVA\C(I search3|UNOVAY)6 UMNOWAY 4 1
UTORII search3|UTORIT UTORI 4 1
UTOROO search3IUTOROQIE UTOROQO 4 1
ABUXUR
ACACCV10 search5 Histogram 1 g x
ACACCVIT
ACACCV12 . . . . .
) . A aEatE File Descriptors  Mouse Display Selection Plots  Statistics a [ ]
O Hit Fragment Display Options >
1000 —
Fragment Selection Fragment Highlighting ]
Tree view () Load multiple structures 200 7
Select all [CJ Show only hit atoms ]
600 -
Structure Value -
v IPORUE 400 -
v Query4 7
w |Frag... i
. 2.669 200
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Display Options ] . 2658 | [ J— N
Dlsplay Op s I T T T T I T T T T | T T T T | T T T T I T T T T I T T T T I T
| 0 0.500 1 1.500 2 2.500 3
= Packing ("] Short Contact < (sum of vdW radii) Contadtsi .\ | DisT
() Asymmetric Unit |(] H-Bond User defined More Info v g
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Press the left mouse button and move the mouse to rotate the structure




Data analysis in Mercury
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search1 Spreadsheet 1
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next

Identifier NAME
searchl|WIBLEY[1449  WIBLEY
searchl|WIBZEM|1450  WIBZEM
searchl|WIFCOE[1451  WIFCOE
searchl|WIHVAK[1452  WIHVAK
searchl[WIKMAE[1453  WIKMAE
searchl[WIKMUZ|1455  WIKNUZ
searchl[WILYEW[1456  WILYEW
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2 167.0650 1083220 17
1 1713820 109.5370 9
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1 1424990 109.5570 17
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Combining searches and results

Build Queries . Combine Queries ", Manage Hitlists ', View Resuh

/
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— - Manage - =9
Hitlists
'.' CCDC ConQuest (1) ; search [Search]
File Edit Options View Databases Results Help

Build Queries ', Combine Queries | Manage Hitlists ',y

?
Author M.Zema
Query 2
?
Z>32
Query 3

R Store and __..\
Search :
I . CCDC ConCuest (1) : search [Search]
File Edit Options View Databases Results Help
Search | Store | Cancel | Rezet ” I
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File Edit Options View Databases Results Help O R
? ?
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O
Fm===== o=
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Using CSD subsets In searches

. Search Setup —
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- Available Databases:
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¥ CSD version 6.00 (Apr 2025)
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| lapa
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s in C50 version B.
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»
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Search Overview . Ou Can . * APUYOA where this query is true:
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"APUYOAD1 -
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Minimal disorder subset "APUYOAOD3 Start Searchl Reset
- " APUYOAD4
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Raw data - bSEt SearCh - E import argparse
) Retracted subset G e
NH . = o Gz S EaEReET
T~ Semiconductor subset Restrict Search by R
- e . class Writer(object):
"o o JEE i e e Current Restrictions € Entries in a hitlist loaded this session ity ey ey G e
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Database CSD version 6.00 (Apr 2025) getattr{self, format + ' foster')()
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Dt pesSolicund " Entries in saved refcode list

0 Refcodes . it
Restrict based on pre-defined hitlists

Choose a subset ... |

CSD \I’ersion...l Select to restrict based on CSD version oK | Clear | Cancel | C D C
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Software Demo : ConQuest

Searching for specific geometries in
organometallic crystal structures

We will:
ANavigate the interface.

AConstruct a query using the  Draw
method.

ACreate an object from atoms.

ADefine 3D geometric parameters for a
search.

APerform the search and visualise the
results.

ABFERC10

CCDC



Agenda

AlIntroduction to the CCDC and the CSD

ASearching the CSD with  ConQuest

A Analysing crystal structures with Mercury

AUsing Mogul to explore intramolecular geometries

AUsing Full Interaction Maps to explore intermolecular interactions

ASummary and close

CCDC



Visualising and exploring structures
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Mercury Overview

@ AABHTZ (P-1) - Mercury — O X
File Edit Selection Display Calculate CSD-Community | CSD-Core CSD-Materials CSD-Theory CSD-Particle CSD-Discovery CSD Python API| Help

e D
Learn on demand Picking Mode: | Pick Atoms » | Clear Measurements @ m |_| Show Labels for | All stoms with | Atom Label
With the CSDU Style: Ball and Stick ™ Colour: |by Element or Suppression ™ Manage Styles... |Work » Atom selections: bed
module! l:‘ Animate. .. Default view: b ~ | ab ca* b* * x- X+ y- y+ z- z+  x-90 X490 y-90 y+90 z90 z+80 & > | T zoom- zoom+ [ Select by SMARTS:([]

Structure Navigator g_X
: AABHTZ
Crystal Structures Spacegroup N
AABHTZ P-1
AACANITO P21/c
AACANIT1 P21/c
AACFAZ Pbcn
: > AACFAZ10 Pbcn
. ¥ . AACMAL P21/c
3 AACMHX10  Pbca
F ¥ Explore over AACRHA P
’ T AACRHC P-1
1.4 million MCRUBE  Cc
AACRUBO1 C2/c
Curated AADAMC P21/c
structures ARDMPY -1
AADMPY10  P-1
AADRIB P21
AAGAGGT0  P212121
. . Display Options AAGGAGT10 P21
DISpIay Optlons to Display Options e
Lt e
V|Sual |ISe and (] padens [ ] Short Contact < (sum of vdW radii) Contacts... Show hydrogens ] Depth cue e v

l:‘ Asymmetric Unit l:‘ H- Bond Default deﬁnition |:| Show cell axes |:| Z-Clipping

n aVi g ate l:‘ Auto centre Mare Info h |:| Label atoms Stereo l:‘ Multiple Structures
Stru Ctu reS - Ponder... Structures...

Press the left mouse button and move the mouse to rotate the structure




Using your own file

A File > Open Vto open one of your own files for example a

A Edit > Auto Edit Structure
A File > Auto Edit Structure on Load

& AABHTZ (P-1) - Mercury

File Edit Selection Display Calculate

I Open... Ctrl+O I
Recent Files >
Sketch Molecule... Ctrl4+K

Auto Edit Structure on Load

to assign bond types

to automate

Undo: Packing off
Redo: Not Available

Copy Image to Clipboard

Edit Structure...

Edit Selection Display Calculate CSD-C

Ctrl+7
Ctrl+Y

Ctrl+C

Auto Edit Structure...

Save As... Ct

POV-Ray Image...
Printin 3D...

Exit Ctrl+Q

Normalise Hydrogens...

Polymer Expansion...

Transform Molecules...

Change Spacegroup Setting...

CIF

Auto Edit Manual Edit

Guess bond types
O All

(® Only bonds with unknown types

Standardise to Cambridge Structural Database
conventions

Aromatic bonds
Delocalised Bonds

dd missing H atoms

Apply | ‘ Close




Basic navigation in Mercury

g8 A Left mouse button and move  Vrotate

- molecules

B8 / \iddle Mouse wheel Vmove molecules

- up and down

E A Right mouse button and move up and

down Vzoom in and out of molecules

] | .
== - A Shift + Left mouse button and move -
rotate in the plane molecules

ctrl I E ACtrl + Left mouse button and move -

translate molecules

Visualisation 101 - Visualising
structural chemistry data with
Mercury

Learn more

in this CSDU

on -demand
course




Mercury - Right mouse click

Near a molecule Away from a molecule

Selection
Styles
Colours
Labels
Show/Hide

Contacts

Delete this Molecule
Rotation Centre

IsoStar Interactions Check...

Measure
Clear Measurements

Packing

Selection
Styles
Colours
Labels
Show/Hide

Contacts
Picking Mode
View

Rotation Centre

New

Draw Backdrop

Display Options...

CCDC



Lost toolbars?

@ AABHTZ (P-1) - Mercury

— U

File Edit Selection Display | Calculate CSD-Community CSD-Core CSD-Materials CSD-Theory CSD-Particle CSD-Discovery

4 “lear Measurements @;O @} |:| Show Labels for All atoms

Picking Mode: |Pick Al
Style: | Capped Sticks

D Animate... \

Display Options
Display
|:| Packing

T 1 & 0 4 = a3 ex

Styles

Labels
Colours

Show/Hide

Maore Information

Symmetry Elernents..,

Yoids...

Display Opticns..,

Manage Styles...

View along

Dial box...

Splash screen

Toolbars

with

X

»

»

[ ]Short Contact < (sum of vd'

b v Manage Styles... MyStyle ~ | Atom selections: ~ |- Select by SMARTS: »
00 y+90 z-90 z+90 » Disorder:
b » Display Options Y y
Structure Navigator g X
Graph Set ‘
% faph oes J Find
5 Intermeolecular Potentials Crystal Structures Spacegr ™
Searches AABHTZ  P-1
AACANITO P21/c
Post Search Options AACANITT P21/c
AACFAZ  Pbcen
s’ Structure Mavigator AACFAZ... Pben
AACMAL P21/c
»"  Picking Toclbar AACMH... Pbca
AACRHA Pncm
'\i"" Labels AACRHC P-1
AACRUB Cc
4 Displ
B Dplay AACRUB... C2/c
w’  Style Manager Toolbar AADAMC P21/c
AADMPY P-1
s’  Atom Selection Toolbar AADMP... P-1
AADRIB P21
p VY Selectby SMARTS AAGAG.. P212121
»"  Animation Toolbar AAGGA... P21
AALCFE P21/c
w’  Crystal Orientation Operations e 5
»w’ Alignment and Orientation Operations << >
T T e B Tt S |7| Tree View

(35
Extra Tip

Click on the resize
icon or drag the top
to pop the toolbar

I Structure Navigator

x|

out. -
Extra Tip

To pop the toolbar
back in drag it to the
area you want it.

@ AABHTZ (P-1) - Mercury

Picking Mode: Pick Atoms
Style: Ball and Stick - Colour: by Element

Find |




Lots of display and

analysis options!

Display
I Styles Wireframe Show Labels for |Stereocentres
Labels Stick
Colours Ball and stick
Show/Hide Spacefill
More Information Ellipsoid
Polyhedral
Symmetry Elements... j———
Voids... Stick settings...

Display Options...
Manage Styles...

View along
Dial box...

~  Splash screen

Toolbars

Ball and Stick settings...
Spacefill settings...
Ellipsoid settings...

Polyhedral settings...

Contact settings...

Measurement settings...

SQelartad atnme

g }ﬂith |5tvare::t:hemistr11-I

R

Colour: | by Element

by Element

by Symmetry equivalence
by Atomic displacement
by Symrmetry operation
by Gasteiger charge

by Partial charge

by Element or Disorder

Display
Styles
Labels

Colours

Show/Hide

MMore Information

Read the
publication on
’ symmetry tools

Symmetry Elements...

Voids...
Display Options...
Manage Styles...

View along

Dial box...

~  Splash screen

Toolbars

Mamage Styles... | Work w | At

Watch the
video on
creating

personalised




Lots of display and analysis options!

[ ]

C5D-Materials

Search

Calculations
Polymorph Assessment
Co-Crystal Design

Full Interaction Maps...

Hydrogen Bond Statistics...

-

Hydrate Analyser...
Solvate Analyser...

Aromatics Analyse
Conformer Generation...

DASH has moved

MOFs

Maotifs...
Crystal Packing Feature...
Crystal Packing Similarity...

Manage Searches...
Manage Motifs...
Post Search Options

Display

@)@  Watch the videos
linked from the
QR codes!

(] s

\-.

Pawa

SQ%
NS X

Styles » J
Lakels [ ~ v
Colours L4 ) )
. D
Sh Hid L4 X
ow,/Hide “t‘
More Information L4

Symmetry Elements.., f

Flash Voids...
Tl’alnlng Display Options...
ar’ RS
MEHEQE Stlf'lES o Pore Analyser X H
kY
View alﬂ.ng 3 Current Structure: YIMRIZ Calculate T
|
H ) Show advanced options
Dial box...
(v Sp|ash SCTeen Parameter Result Unit
1 System Volume 1506.774 A
Toolbars r
CE||CLJ|-E|1ZE 2 System Mass 1508.382 g/maol
. 3 Systern Density 1.662 g/em®
Centroids...
4 Total surface area 12341 AZ
Planes...
5 Total surface area per volume 815.04 m/em®
Packing..'rSIicing... 6 Total surface area per mass 4521 m?/g
7 Metwork-accessible surface area 12341 AZ
Contacts
8 Metwork-accessible surface area per volume 815.04 m/em®
Meolecular Shell...
9 Metwork-accessible surface area permass 492,71 m¥/g
Graph Sets...
10 Total helium volume 653.385 A
Powder Pattern... 11 Total helium volume 0.261 cm’/g
12 Total geometric volume 761,534 A
Pore Analyser...
Save as
Structure Cwerlay...
Molecule Owverlay... LS|
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