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Learning outcomes for today
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 How to search over a million published crystal structures usmg our |
desktop software P

* How to refine your results to structures in targeted subsets
allowing you to explore drugs, pesticides and MOFs in more detall
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CSD Refcode -
XOPCAJ

CSD Refcodes L,

What is XOPCAJ?
« ACSD Refcode

« A database reference code
« Containing 6-8 characters
« Used to identify entries in the CSD

-

Refcode families
« The same substances are assigned the same 6 letter code plus an additional 2 numbers

* Polymorphs
« New determinations or re-refinements of the same substance
« Determinations at different temperatures/pressures
Stereoisomers or different solvates, co-crystals, etc are assigned different refcode families
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CSD-System - What does it enable?

* [t makes it easy to answer very specific structure quest'ior'{s oh ° Y
your desktop using highly flexible 3D searching of the CSD °

* Quickly identify the most relevant structures across the CSD
based on a wide range of properties including chemical
constraints such as cyclicity

» Use interaction and structure-property knowledge gained to
drive design decisions

CCDC



CSD-System: Search

[ On your desktop: ConQuest ] On a browser: WebCSD




What is ConQuest?

« Enables search and retrieval of
iNnformation from the CSD

« Provides full range of text /
numeric database search options

 More complex search functionality
includes:
« Chemical structure searching
« 3D Geometrical searching

* Intermolecular non-bonded contact
searching
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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
Nitlists post-search

» Export results to Mercury for
visualisation and advanced
numerical analysis & plotting

@ CCDC ConQuest (1)
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| Drag Query lcons into Boxes

Find entries that:
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ConQuest features

Search for information

relating to the structure

determination

@ fractional © %

[~ Exclude disordered structures

I~ Exclude structures with unresolved errors

Average e.s.d. of C-CBonds Ay

[~ Exclude powder structures

Temperature of R -
Structure Determination ;I

o

(Ol S o

Room Temperature 610K

Alf values in the range 283-303 K are stored as Room Temperature

Radiation Source  Any  —!

Seach | Store | Cancel | Reset |
Text search | Requirea ieics | S p———
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NewBox = - -
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S k h bI . B 2
tructure sketcher, ena INng Set—up I N
[Required format: F-H Aller, 0'Hara, Murray-Rust etc. &
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o |ACA Abst Papers(winter) (1967-1366]
T n ACA Ser.2 [1377-1984] -
o o [ACGE Chem Res Comm. [2005] °
i |ADBC Chem. Res.Commun, [2007-2008]
e S |ACH Madels Chem, [1334-2000]
T ACS Applied Materials and Interfaces [2009-2012)
. q [ACS Catalysis [2011-2012] = @
N 4] | 2 °
osrn, | Page (212,6-A etc.) Year (1998, 2001 etc.)
Sebte - o .
g — |
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Elements Required to be Present

Type inelements. e.g CH Se

or Select from Table

Elements must be in

" same molecule

& same crystal stucture
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Show One: ConQuest — Opening and seénch@
options A

@ CCDC ConQuest (1) — m| *

Eile Edit Options View Databases Results Help

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

Draw

Peptide

Author/Journal

Name/Class

Elements

Space Group

Unit Cell

Z/Density

Experimental

All Text

|
|
|
|
|
Formula |
|
|
|
|
|
Refcode (entry ID) |

Search | Reset |
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ConQuest — Searching and filtering - -

) _ . Search Setup — ] pd
Bmldouenes\ Combine
Deaw Search Name: |5earch‘| Fme-’"s\ mm\\
Peptide Available Databases: I” Show Updates separately I 3D coordinates determined
Author/Journal ¥ CSD version 5.41 (November 2019) + 3 updates ™ Rfactor & <=0.05
Name/Class " <=0.075
T <=0.1
Elements
E— " Only & Non-disordered
" Disordered
Space Group
. [~ No errors

Unit Cell You can search complete database(s) or a subset

e (e.g., hits found in a previous search) ™ Not polymeric
Experimental Select Subset | Clear Subset I_ No ions

All Text I Only & Single crystal structures

Single query being used. Search will find structures:
Refcode (entry ID) : : " Powder structures
where this query is true:
- [T Only & Organics
" Organometallic

Search | Reset | Start Search | Cancel | -




ConQuest — Author and journal search -

Build Queries \ Combine

Draw

Peptide

Author/Journal

»

G,

Name/Class

Elements

Formula

Space Group

Unit Cell

Z/Density

Experimental

. Author/Journal (1) - Query 5 — O X
Authors' Names New Box I
M.Zema Exact
surname
(Required format: F.H.Allen, O'Hara, Murray-Rust etc.
Brown will hit Browning unless 'Exact surname' is selected)
Journal Name
Type part of Journal name above to narrow list displayed
Select required journal in list below
D Mat. [2017]
iotech [2015]
.C.A.(Spring) [1974-1975]
A.C.5.Mtg.172,Inorg. [1976]
AAPS PharmSciTech [2004-2013]
ACA Abstr.Papers(Winter) [1967-1986]
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. Search Setup —
Search Name: |search2 Fmefs\ mw\\

Available Databases:

™ Show Updates separately

™ 3D coordinates determined

¥ CSD version 541 (November 2019) + 3 updates

[~ Rfactor & <=0.05
C <=0.075
T <=01

r Only " Non-disordered
¢ Disordered

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

Select Subsetl Clear Subset |

Single query being used. Search will find structures:

™ No errors
™ Not polymeric

™ Noions

€ Powder structures

where this query is true:

- Only o Single crystal structures

[~ Only & Organics

¢ Organometallic

Start Search |

Cancel

Reset

All Text

Refcode (entry ID)

Volume (14, 1.2 etc.)

Page (212,6-A etc.)

| during — I

Year (1998, 2001 etc.)

—

CCDC Number

(Enter numeric part only, e.g. 123456 or 123/456)

Search | Store | Cancel |

Reset
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Left clicking
each tab will

display
different
information

Query highlighted

/

. CCDC ConQuest (1) : search2 [Search] — O X
File Edit Options View Databases Results Help P b d a . Q.
Build Queries ' Combine Queries | Manage Hitlists = View Results A hit list will b
ANITexXt | pefcode: AVETAW CSD version 5.41 (November 2019) javeTaw t d t h 1
Analyse Hitlist | re U r n e WI I n
—m P P ::g:::cm 14.Bonizzoni, L Fabbrizzi, F.Foti, M.Licchell, A Tagliett A ‘h: :3:11-2? A t h e V| eWw
Crystal Reference Dalton Trans. (2004), , 653 v BAQFOO
Experimental Publication DOI  |10.1035/b312980b v BETHEOO02 Res u |tS ta b Of
Diagram ||~ pepostion |ccoc 21987 it ConQuest
3D Visualiser Cop Hou Ny N2¥. 2(C10,7) s !
F la 1024 Ng N, 4 DUCWOO 1 1
CSD Internals o ::EBELON = Left ClICklng on
e (3-(4-(3-Aminopropyl)piperazin-1-yl)propylamine)-nickel(i) v EBELUT
e Compound diperchlorate  FASQOI ea C h R E FCO D E
v FASQUO -
Spacegroup Name: Pbca Number: 61 + GOLLUR Wl | | tog g |e O n
, v HIGGAG .
a: 14426(2) b: 15390(2) c 16.171(2)
Cell . HE i ::1;:30550 and off that hit
IET  IBIYUN for future
a: 14426 b: 15390 ¢ 16.171 v IBIZAU o .
ReducedCell  |ajpha: 9000  beta: 90.00 gamma: 90.00 v IBIZEY Manli p u | d t 10N.
Volume: 3590.306 ::x::;w
Molecular Volume |448.788 v KELZOQ .
Chemical Units |2
« | » |
.z Z: 80 z: 1.0 . 9 hits

Detach I

Stop Search I
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From data to publication i
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. | . CCDC ConQuest (1) : search? [Search] . . norgh fis 3 o
MicEervey, & B Magwre 5. M. Tuladhar and I Fiona Twolg, J. Chess. Sttabases Results Help ACS PU b | |Cat|on5 %ﬂ;ingﬁﬁ;mme.v?mﬁ
. nd they yi lymorph a below
1047-1054 DOI: 10 103%F1%%00001047, (&) H Duddeck, J. Chere Soc., N Most Trusted. Most Cited. Most Read. o resorcinol polymorphsina
\ ‘Manage Hitlists - View Resuhs\ o el
1055-1062 DOL: 10 1035%/F 15500001055, (=) P. Panne and J. W Fox, J A morph  above 0.5 GPa, consistent
: with the ealorimetric and NVIR restlts. The high high-p B achieves the more dense packing
External Linkes. AVETAW CSD version 541 (November 201 &Wﬂ':a‘;'hﬂTﬁd:ﬂdﬁfﬂaﬁgﬂfamgh:ﬁmlmﬂpsmmmmﬂmb‘ﬂ mﬂnchthﬂvdmmhﬂnﬂsdn;m
x the formation of additio e o larze pressure aand Bare
ﬁ ROYAL SOCIETY — — —_— — ith the different topologies of their O—F:~O networks,
M.Boiocchi, M.Bonizzoni, L.Fabbrizzi, F.Foti, M.Licchelii, A.Taglietti,
OF CHEMISTRY —
Foomote a 653
10.1039312800
onic supplemsntary infomation (E51) availabls Experimental proced ] i e
6155360F or E3] and erystallographic data in CIF or other electronic format see 2 B
C10Haq Ng NI, 2(CI0T) Introduction ARTICLE SECTIONS
This journal is © The Royal Society of Cheristry 2009 B4 Aoyt i) e e e
compound for which the structures of both polymorphs were determined in 1938 by Robertson and
Ubbelohde (1.2), Until today, the resorcinol crystals belong to the best known examples of polymorphs.(3),
Spacegroup Name: Pbca Number: 81 ] : :
: i a 14426(2) b:  15390(2) o 16.171(2) DA
e two successive benzyne cycloadditions words: celecoxib; active pharmaceutical ingredient; API; solvate; crystal structure; isostructurality;
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1 ev niine Li rarv : ghtly hig ( - disorder; PIXEL: anti-inflammatory.
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‘e aromatization (TiCls, Zn, THF, RT, 1 h)[16] followed by hydrolysis of the silyl acetal a e R = A CCDC references: 2011633; 2011634; 2011635, 201163&;&;37' 2011638
. alpha:  90.00 beta: 90.00 e = g =
rile,0°C, 11 16 M. A. Meador, H. Hart, /. Org. Chem. 1989, 54, 2336-2341. v:mme_ ves0 306 Similar articles | PowerPoint slides . IUCr Journals
- . CRYSTALLOGRAPHY JOURNALS ONLINE
EUOUSWTEG CrossRef | CAS | Web of Science® Times Cited: 16 | 'ejournals@cam rVolume |448.788 Refere [ o /
2d to oxime find full text’ Units |2 =
e E/Z cont udio. Accelrys Software Inc., San Diego, CA, USA. | Google Scholar
seded well - _ Outline t. Growth Des. 12, 2147-2152. | Web of Science | | Crogaia Google Scholar
17 ICCDC 1543805 @6) contains the supplementary crystallographic data for th .Y . F
1asolventr . A. (2014). CrystEngComm, 16, 24-27. | Web of Scien CSD | §CrossRef | | CAS
73% yield[ wela can be obtained free of charge from The Cambridge Abstract An effici Sphate sensor: fri pOdal £014)- Gostng
yleld. Crystallographic Data Centre. . . . .
Graphica| abstraci q uin Ollne excimer transductlo n Cr], 6, 751-760. | CSD | | CrossRef | | CAS | | PubMed | | IUCr Journals | | Google Scholar
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. CCDC ConQuest (1) : search3 [Search] — O X
File Edit Options View Databases Results Help
Build Queries ' Combine Queries |, Manage Hitlists ' View Results o . - . .
— A hit list will be returned within the
ANTEXT  peteode: COVZAR CSD version 5.41 updates (Mar 2020) - n
Auortsournal "“ “results” tab of ConQuest.
Crysaa i Left clicking on each REFCODE will
—— CF, .
" paran < toggle on and off that hit for future
3D Visualiser ,3/ \.0 . .
— csomeman manipulation.
Search Overview
E— Br - -~
- R ~
- I vd . CCDC ConQuest (1) : search3 [Search] — O X
“ V| File Edit Options View Databases Results Help
r : Build Queries . Combine Queries . Manage Hitlists - View Results
\ o COVZAR
Ph v ' | Refcode: covzAR CSD version 5.41 updates (Mar 2020) -
V. Author/Journal Analyse Hitlist
] Chemical v COVZAR A
I : ¥ DUBROK
V. S v DUCTAZ
LA v DUCTED
F.C S0 Diagram v KOYJEQ
' ' I 3D Visualiser ¥ LOYFAJ
B CSD Internals [ 7 ROTHER ™
[~ Show terminal carbons Use as Query... | Detach | ﬂ 'Search vakw‘ Display Style Wireframe
7 Packing »|  Capped Sticks
7 Highlight Hit 3l  Banasick |
. . . / v Display Hydrogens : s
Left Cl |C kl n ea C h ta b Wl | | v Display Disordered Atoms rOYLUW
YOYMAD
display different information b fsoxuz
Clear Measurements ABOLEK
: C . : Label » ABOLIO
Right clicking on 3D visualiser Setings B
enables you to change the g ‘ff°“|'3 I
d |S p | ay Styl e Save current setting 965 hits

[V Show substructure matches Reset View

Right-click in visualiser for options menu
SLop Search




‘ CCDC ConQuest (1) : search3 [Search] = O X
File Edit Options View Databases Results Help

New Window Ctrl+N l Hisis) View Results

Open »

S Caniol - COVZAR

- - - CSD version 5.41 updates (Mar 202
Save Search As... 1 Analyse Hitlist
Write PDF file to view/print... Ctrl+P v COVZAR s

Read Queries... Ctrl+R @ Eport Entries: search3 — ] X
Save eries v
Select file type:
View Entries in Mercury Ctrl+M
Analyse Data in Mercury Alt+M TAB: Tab separated list ! |
Export Parameters and Data...
View in Excel...
Select what to export:
Exit Ctrl+ -~ — .
I i { " Current entry only {* All selected entries
Select options:
lv Bibliographic v Chemical
Iv Crystallographic v Experimental

[~ CSD internals

[V Show substructure matches Either: Edit Filename and Save

Q7 Right-click in visualiser for options menu
sers\ward\csds_data\search3.tab Save

Or:  Savevia

File Popup

0%

[ Keep window open when finished

Cancel

You can
export results
N a range of
different
formats to
save data for
future
mManipulation.
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ConQuest - Compound name search

Build Queries "'*\ Combine

Draw

Peptide

Author/Journal

Name/Class

Elements

Formula

Space Group

Unit Cell

ZIDensity

Experimental

All Text

Refcode (entry ID)

. Name/Class (1) - New — O X
Compound Name Contains:
- Ignore non-alphabetic characters,

€.g. "butadiene” will match "buta-1,3-diene"

Find exact word,

e.g. "hydrazine” will not match "acetylhydrazine"

Add Replace Delete |

Chemical Class )

) ----not defined---- )
CCDC_Che:Tu.c:al C Carbnhydrates ries of
entries in the Nucleosides & leotid be
difficult to lo uclcosides & nucieotides
substructure or| Amino-acids, peptides & complexes

Porphyrins, corrins & complexes
Note that the r Steroids ly not be
comprehensive s Terpenes from a
publ:i.c:a_ltinn tha Alkaloids the
specified categ )

Organic polymers
Find entries classified as: ----not defined---- —

and: ----not defined---- —
Search Store Cancel Reset

»

@
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ConQuest - Space Group and cell search ' -

Build Queries "'*\ Combine

Draw

Peptide

Author/Journal

Name/Class

Elements

Formula

Space Group

Unit Cell

ZIDensity

Experimental

All Text

Crystal System

Refcode (entry ID)

'. Space Group (1) - New — O K
Space Group
Enter full or partial space group |
symbol or number ... _
Al A
... or pick from list. Click B1
on symbol to select C1
F1
I
P1
A-1 v
Current Space Group

(with alternative settings)

Include alternative settings
of selected space group

Spacegroup Symmetry ----not defined---- — |

----not defined---- —4 |

@ unit Cell (1) - New

Do you want to search on the reduced cell?

You should search on reduced cell if you want to find structures which
match a particular set of cell dimensions (a,b,c,alpha, beta,gamma)

" Yes, do a reduced cell search

" No, do not do a reduced cell search

Tolerance | 1.5 % of longest cell dimension

Lattice Type ----not defined----

Cell Parameters

Search Store Cancel | Reset |

2 (A) = alpha () -

b (A) = beta (%) z

c(A) = T gamma (%) = —
e | Store | Cancel | Reset |

D
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ConQuest - Elements and formula search -

Build Queries . Combine

\

Draw

Peptide

Author/Journal

. Elements (1) - New — U]

Elements Required to be Present

Name/Class

Elements

Formula

Space Group

Unit Cell

Z/Density

Experimental

All Text

Type in elements, e.g. C H Se
or  Select from Table

Elements must be in

" same molecule

{* same crystal structure
[ Other elements allowed in molecule/structure

Heaviest Permitted Element in Formula Unit

-- Not Set -- Select from Table |

. Formula (1) - New — Ol X

Formula

Type in formula, e.g. C6 H12 06
You may specify an inexact formula, e.g. Cal-3 0>4
finds entries with 1,2 or 3 Calciums and more than 4 Oxygens.

or  Select from Table

Formula applies to

* an individual molecule

" all molecules in structure added together

[ Other atoms allowed in molecule/structure

Refcode (entry ID)

Search Store Cancel | Reset

Search Store | Cancel | Reset |

CCDC




ConQuest — Z/Density and experimental . = @
info search

Build Queries "‘\.,\ Combine

. Experimental (1) - New — Ol X

R-factor = ¢ fractional %
Draw
|7 Exclude disordered structures
Peptide
. Z/Density (1) - New - X [~ Exclude structures with unresolved errors
Author/Journal
No. of "Molecules”
Name/Class per Unit Cell (Z) - Average e.s.d. of C-C Bonds Any —
Elements No. of "Molecules"” - [~ Exclude powder structures
Formula per Asymmetric Unit (Z')
Sirasoars Dotermmination = = i
No. of Atoms with
el Ll 3D Coordinates — - o
Unit Cell Room Temperature
Calculated Density (g/cm3) —
Z/Density All values in the range 283-303 K are stored as Room Temperature
. No. of Chemical
Experimental
pe Units (molecules, ions, etc.) o o
in Entry Radiation Source Any —
All Text
Refcode (entry ID) Search Store Cancel Reset Reset |

Search Store Cancel |
e

|
CCDC




ConQuest — Draw/Structure search e

Build Queries . Combine

\

Draw

Peptide

. Draw (1) - New
File Edit Atoms

Bonds 3D Options

Click and drag to create a bond.
Drag to an existing atom to make a connection.

Next Bond: Single

Author/Journal

Name/Class

Elements

Formula

Space Group

DRAW
EDIT
ERASE
ADD 3D

CONTACT

Unit Cell

Z/Density

Experimental

All Text

el
|0

M,

- O X

* 3D Parameters:

Options
Delete

Contacts:

-

Options...
Delete

Search

Bond: Single -

[c n|o|n|s|e|F|ci|any|more. | Groups. |

Store

Templates...

Cancel

Refcode (entry ID)

N the demo we
will search for:

O

4]

N

where 7A
represents any
halogen

D




What else can you explore in ConQuest? " - =

N.-

r

3D Search

)
Dihedral angle

~

- —
Fie_Edt
.  p—
""?1_"? st -l
oRAW
eDiT 20, c
asE W/ \‘\:C//
ADD D % T
CONTACT Delete
Gontacts
F—— e
NTHE O
1 vand Parameters
c .. =
o - 44 Solactad: Dafine__| = Ll
© = e T DefineaObjects =S
=]
105,
Valid Otjocts
Fiane. Dafine
GO Comroit Dafina =1
Blie] =
RingMaker = Lo
Search
4l |
Store
c|u|o|n]s|e|F|e|any|moe | croups C | Bond  singe .
ancel

4 N
Search
INn-House
Databases
\. )

@

File Edit Options View Databases Resuli

New Window

Ctrl+N

Save Queries

Open

Save Search Ctrl+S
Save Search As...

Write PDF file to view/print...  Ctrl+P
Read Queries... Ctrl+R

;

Export Entries as...
View Entries in Mercury

Ctrl+M

Analyse Data in Mercury

View in Excel...

Export Parameters and Data...

Alt+M

Close
Exit

Ctrl+Q

/ Export & Analyse If)at.a ;

. CCDC ConQuest (1) : search1 [Search]

[ACANILO7
Analyse Hitlist

Visualise Structures
Analyse Data

Select All
Deselect All
Invert Selection

1610 hits

-

..and morel!
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Data analysis in Mercury |

° X
mewrchl Hest plot sewrchi Polar Scatter 1
Ble joes Mouse Dipley Sglection oty Gististics  Help Ble fwes Mows [Duplay Sgection Plobs  ltnbos  Help (@] %]
. CCDC ConQuest (1) : search3 [Search] s )
o
L. 0O W e e ,
. . . . e
File Edit Options View Databases Resi Help )//,fj_,.-r——u:m; R
e Y *
- Il,r £ - ,..-""'__\_"x -.\ \':\‘\\"
£ e ,
New Window Ctrl+N ~ splay Selection Plots  Statistics  Help f'/ ! / “
&
&
Find next ]
Open 4 ([Lomnext | L1 L L
MAME ~ Query Fragment ANG1  ANG2Z ANO1 DIST1 LAB1 VD) :L’: '{ l.llg 'II'\II" 1‘\ . 100,748, & 139
1 14
Save Search Ctrl+S WIBLEY 1 11571810 1080870 35 25040 Bl 18| Laae NN
0 WIBZEM 1 11483450 1050420 35 20700 Bl 1g| L2 ‘\\'f i =
Save Search As... 1 WIFCOE 1 11576580 1094580 35 24070 Bl 18| Ty
2 WIHVAK 1 11037470 1766930 17 25530 I 17)| zsa: -
¥ ™ ",
T L o 3 WIKMAE 1 1123020 910810 35 29160 B 1| I —
Write PDF file to view/print...  Ctrl+P it Fim
5 WIKNUZ 1 2 1420390 1168170 17 19980 C2 1.
searchl|WILYEW[1456  WILYEW 1 11364500 1094520 17 23990 CHL 1.7500
Read QU&I"iES... Ctrl+R searchl|WILYEW[1457  WILYEW 1 21742010 1094290 17 22010 il 1.7500
) Lopmmid WILYEW 1 3 1678320 1004460 17 23280 Ci 17500
Save Queries N e — Wi 1 meemen e e
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Want to explore more? TN

Educational Resources

The wealth of information contained within the Cambridge Structural Database (CSD) extends far beyond a collection of crystal structures. Knowledge derived from these materials
informs much of chemistry, biochemistry, and biclogy. Chemical and structural concepts are often difficult to grasp without real world, interactive examples for students to explore.

The CCDC and our colleagues continually produce educational materials for use in classroom and computer lab settings, or as independent study modules. Many of these materials
make use of the Teaching Subset - a freely available set of over 750 structures that can be investigated with the free version of our Mercury visualisation and analysis program. Of
course, our database of over one million entries are available for free through our Access Structures portal.

If you are an educator looking for supplementary teaching materials, find out more about the Teaching Database here. If you have developed your own modules using the CSD and
would like to share them with the broader community, please contact us at education@ccdc.cam.ac.uk.
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Self-guided workshops
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Explore the Periodic Table through Crystal Structures
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