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What is a crystallographic database?

A structured collection of data about crystals and crystal structures

 Typically containing information on:

« Chemical composition, position of atoms, unit cell dimensions, space group,
experimental parameters and bibliographic details

* Plus more information about structures if relevant to the scientific area

* What makes crystallography special?
« Standard agreed file format

« Every published structure is added to the appropriate database
 Established curated databases rather than just collections of data

* A database implies some level of quality control and some level of
processing & validation to the structures

 Allowing you to learn from the data without having to re-process it



Importance of data quality

* The ability of a database search to answer a question is limited by
the quality of the data
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* Not just the quality of the diffraction experiment & the refinement,
but also the CIF & data included!



Before we start....

« What kind of crystallography are you interested in?
« Organic or metal-organic
* [norganic
 Protein

 Who had heard of the CSD?
 Who has searched the CSD online?

* Who has used desktop software such as Mercury, Conquest
or Mogul to look at the CSD?

 Who has determined their own crystal structure?
* Who has used our deposition service?
* Who has got their own structure in the CSD?




What do you need for today?

* Who still needs the CSD installed on their laptop?
* Who still needs the workshop materials and example files?



How you can access our tools?

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

CSD-Community - CellCheckCSD

* Freely available through CSD-Community

« An automated tool for checking unit cells against
the CSD during data collection

« Used to:
» Match existing cell dimensions
* Check sample is novel

» Check crystal is not starting material or a by-
product

» Ensure diffractometer time used effectively
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Data Deposition



Deposition

Data

« Data deposited pre-publication
« When you know most about your structure

« Enables links to data sets at the point of oot
publication e =

 Tailored deposition service

Small molecule single crystal data

Authors should present their crystal data in a CIF {Crystallographic Information File) format aru:l|u:|ep::usit any or anic|
or organometallic structural information with the Cambridge Crystallographic Data Centre (CCDC) befare they

sLDmIt their manuscript to us] Data will be held in the CCDC's confidential archive until publication of the article,
when data for organic and organometallic compounds will be entered into the Cambridge Structural Database

Authors are encouraged to deposit inorganic crystal structures with the |C5D, hosted by FIZ Karlsruhe.

During submission of a manuscript to the Royal Soclety of Chemistry using our online submission system. authars | P

will be asked to provide CCDC reference numbers: CIFs should not be submitted with the manuscript [these should

Enlightened and happy

have already been deposited with the CCDC/ICSD, see above). Any revised CIFs obtained subsequently should be | resea;ﬁze;ts.g:;iators
deposited directly with the CCDC before the revised manuscript is submitted to us. CCDC or 1SS0 numbers should Other ‘ Other
software resources
be included In the manuscript pricr o submission. @
Knowledge




Instructional videos

CSD Community

Deposit Structures

CSD Community

- View short How-To videos from our YouTube Channel

Updating Publication

Information

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



Demo Files

e https://www.ccdc.cam.ac.uk/support-and-resources/downloads

Downloads

CSD-Community

CSD Symmetry

C5D Educational Collection

Example CIF 1 for CSD Deposit with Syntax Error Details
Example CIF 2 for CSD Deposit without Syntax Error Details
CSD Educational Collection refcode list Details
CSD Educational Collection CIFs Details

CellCheckCSD

Mercury (incorporating enClFer)

Legacy Downloads O

Download
Download

Download
Download



https://www.ccdc.cam.ac.uk/support-and-resources/downloads

Deposition Tutorial

 hitps://www.ccdc.cam.ac.uk/deposit/

Structure Deposition Waorkshop
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https://www.ccdc.cam.ac.uk/deposit/

ataset identifiers
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What if | want to revise my data?

* You can revise your deposited data prior to publication

 During deposition:
1. If logged in:

a) ‘Click for Revision’

b) °‘Add Deposition
Number to Revise’

c) Select Deposition
Number you wish to
revise

2. If not logged in:

a) Add Deposition Number
to ‘Deposition Number(s)
for revision box

Select mode of deposition @

Deposition Mumber:

1584792

Add Deposition Humber to Revise

L

Check details for the selected structure

Deposition number(s) for revision @

* Revised dataset will be assignhed the same Deposition Number
 Old revisions are stored but not visible




Data Access



Every individual structure is accessible......

GO g|e csd access structure

All Images News Videos Shopping More « Search tools

* Google CSD Access Structures o

About 174,000 results (0.72 seconds)

 Got to CCDC website Access Structures

nitps:/imww.ccdc.cam.ac.uk/structures -
Access Structures. Please use one of the following boxes to find entries in the

o S earC h an d VI eW Cambridge Structural Database. More information ... Publication DOl or C5D DOI.
. ¥ou visited this page on 2011215

ldentifiaris)

« Some of my favourite CSD Refcodes:
 KITTEN, DISNEY, TURKEY, BADBOY, ITALIA

 Tell us yours!




JOTZAMD?  mesimminaphen
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Links
PubChem

Cherrbczl daoratn

T

Accessing data from general resources

=R SN}

(E‘.HemSpider

Search and share chemistry

Mames and identifiers  Froperties  Searches Spectra sl Fharma Links  More =

Associated Hyperlink:  httpo#fdw doi.orgf10 5517 /ccdzfpf

Comments:  Structure CCDC 148418 from the Cambridge Structural Database reported in RSC article
http:fiche doi org/0.1039b000825g

Unit cell  a=14 4429(5)A, b=8 0609(3)A, c=24 3908(7)A, alpha=90 00°, beta=99 510(2)°,
gamma=90.00°, T=123{2)K, space group P21/, Z=4

Submitted by:  antonywilliams

p=53. 5107
¥-51. 100"

ol

1983

Crystal Structures: 1 of 31 (CCDC Number)

ST Mumber 123325

Crysial Structure Data

Thambnai

Assamatod Armice

PubChem

https://pubchem.nchi.nim.nih.gov/compound/1983#section=Crystal-Structures



https://pubchem.ncbi.nlm.nih.gov/compound/1983#section=Crystal-Structures

Access Structures Tutorial

e http://www.ccdc.cam.ac.uk/structures
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http://www.ccdc.cam.ac.uk/structures
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Educational resources — A teaching DB
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Educational resources and tutorials
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Exploring Mercury

Visulalisation



Scientific communication




Structure visualisation

« Symmetry elements
 Displacement ellipsoids etc.
« POV-Ray

3D printing

« Graph sets

* Movies




Hydrogen bonds
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Empty space visualisation
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More Information

Symmetry Elements...
Voids...

Dizplay Options...
Manage Styles...
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3D printing

IE £t Soesen Qeghey Yew  Cekuite  Soietfom Destee  Soes  hes

Simple interface to
set up file
production + 3D
print style

I

% Output Size (mm):

Plinth Thickness (&)
| N T T T Y T O Y T O O O O A |

Column Radius (&)
L I T T O I I O I A O N N R A A |

0.5

0.3

i Generate ][ Close

Oyes. -0  Jowr vemrares (O QNG| 1 oo et 41 0o - o i sk
Sutant Fies ’ D T T R e
e AL Coles ColR ke b g > e wR0 wedd 40 geM0 348 24 @ 4 T men mwe
ECN My b RE s s x
e L Xepecstwys | Pps |
£ () ereremre——
* More
* CS03M
AABTZ
LATIND)
AATANTL
LACFAL
LATFAT
RADMAL
ADOADN
AALID A
%) 3D Printing
File Format | WRML{colour) -
Scale mm/E) 10.0
"] Generate Suppart Framewark
MM
Digray Optore
_— O Bt St < o o W ) Comtacs .. ¢\ Sen ydopurs
O s e
Aarmetec Ut el e Fen s
Ats carze < e a4
Tran
Rezet
Famet he b1 i B mon wad 10 0ns e A0 ete Lh rokete e S luse
Settings
Output Directory

|2 Wsers\wood \Pictures\3d-print} | Browse...

P. A. Wood, A. A. Sarjeant, et al., CrystEngComm, 2017, 19, 690-698



Example 1

e B T T o

Simple molecular views
Generating packing diagrams
* Displaying intermolecular contacts
Generating graph sets
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Example 2
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 High resolution images
« Generating rotating images
* Generating a 3D print model file
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Exploring Mercury

Tips and Tricks



It's the simple things

* Do you load .cif files into Mercury a lot?

'13 AACANNT (P21/c) - CSD-Enterprise
Eit} Edit  Selection Display Calculate CSD-Community  C5D-System C5D-Materials  C5D-Discovery  C5D Python APl Help

Open... Ctrl+ O | Clear Measurements Q Q} [] show Labels for | &ll atoms with | Atom Label

Recent Files ’ Suppression ¥ | Manage Styles... |Work = | - Atom selections: h

Sketch Molecule... Ctrl+ K a b c a* b* c* ¥- X+ y- ¥+ z- z+ x50 x+90 y-90 y490 z-90 z+90 < = - ‘T zoom- =zoom+
" Auto Edit Structure on Load H

Save As... Ctrl+5 ! N =

POV-Ray Image... - - W w v

Print in 3D... 4 4

rntin = v\ /’v\“ e ,Lv \v 3 _

Exit Cirl+ Q) W Y i 5 4 UA-.

: ——— — (S < ‘
= .-;b'\\\ "4 x - - -
- W
- 1\'\

-
-



It's the simple things

* Do you look at chiral molecules a lot?

%

Ficking Mode: |Fick Atoms ¥ | Clear Measurements Q| Show Labels for | Stereocentres ¥ with | Stereochemistry -
Style: | Capped Sticks ~ Colour: | by Element - Manage Styles... |Work * | : Atom selections: -

] animate... Default view: |b * a b c a* b* c* ¥ X+ y- y+ z- z+  x-90 x+90 y90 y+90 =90 z+0 o+ = ) T
Structure Mavigator & X

Zoom-  Foom+



It's the simple things

* Do you select parts of molecules often (to change display styles
for example?)

e Alt-Left Mouse button invokes lasso selection

; ’ »
I _ /
S /§/ .:—-ql-‘__:#' //‘“\—\ﬁ/ \‘l, ‘____C____:‘H //-\ﬁ.l - ;/ ,—_-__’/



, [ ] |
I t S th e S I m p I e th I n g S Display = Calculate CSD-Community  C5D-Systern CSD-Materials

Styles ’ In Measu-'emencs £ | T3 | ;[ show

Labels b [v Manage Styles... |Waork > |2
) I |
* Do you look at hydrogen bonds a lot? .. o cowos

Symmetry Elements...

* Colour by distance Catac. S

Element colours...
Display Options...

o Syrmmetry Equivalence celours...
Manage Styles... Labels.. '@
! View along *
: , e Contact Colours
B Dial box... ’
% ._',..»-"'. (") By expandedhanging
: g ~ Splash screen
- H () Colour
i Toclbars *
\ = — select colour:
"' N ' /\ (@ Colour by distance
Y A F 2 e - short: mid: long:
/
Apply to:
All Contacts

Expanded Contacts

Hanging Contacts

A

Close



It's the simple things

* Disordered structures?
& cakraw (P21/n

Picking Mode: | Pick Atoms + | Clear Measurements IEI 9 % [ ] show Labels for | ste

Style: |Ball and Stick ™ Colour: | by Element or Suppression Manage Styles... Wark

* | ¢ Atom selections:

(] animate... Default view: |b *la b c 8 b* ¥- ¥+ y- y+ - I+  x-90 x+90

“Suppression” is our term for
disordered atoms




It's the simple things
» Select by SMARTS

- || Clear Measurements @ £ | % | i [ show Labels for |Stereacentres - with | Stereochemistry -

Juppression ™ Manage Styles... |Work * | - Atom selections: -

a b ¢ a* b* * ¥- X+ Y- ¥+ z- z+  ®x-90 x+90 90 y+90 z-90 z+90 & = ) T zoom- zoom+ || Select by SMARTS:|c

i b’
P 4 -/ \
5.7 T \ |
gi=g \ J Gs
>3




It's the simple things

« Make pictures for publications or slides?
%

Picking Mode] | Move Labels ¥ | Clear Measurements IEI Q|| g Show Labels for |Mon C,H - with | Atom
Style: |Ball and Stick ™ Colaur: | by Element or Suppression = Manage Styles... |Work * | Atom selections: -
] Animate... Default view: b * a b c a b* * ¥- N+ y- v+ z- z+  x-90 x+90 y-890 490 z-90 z+90



It's the simple things

« Make pictures for publications or slides?

'13 ABAHOD (P212121) - C5D-Enterprise

At (phwek) 2= feight dobonis) | Pes

Fiﬁ Edit Selection Display Calculate C5D-Commu bl Progeer i [Slardand My ™ P Foral [P -
Jmckpraund Wi = Quston Colar
Open... Ctrl+0O - | Clear v L Senerate Ankvarden Framess
Recent Files 3 -Suppressiun - Fotate arzund ) ¢ Funser ofFrames |3
3 Lactrenzer eavnd me T Do ferasee HCL 30 | 9inichres SALAHOD 1 peg’
Sketch Malecule... Chrl+ K a b ¢ a* i —Li e
= Auto Edit Structure on Load |l_(
Save As... Ctrl+5 g i -\ - - T
i ! r
POV-Ray Image... [ ) b T
- L =
Print in 3D.. - A T -
. "
Exit Ctrl+Q B N ,L h
I FDFICTOT =T o T ‘l':w- “‘,.'
e /- - .
o

ety
| POVfayExenutabie pam Fles (e WCCDCYWED 2008 e i oo a3 7. 000 \han prazng 'l&.:ml Brasse...

Ok e o O W00 ciwoisa B C A D 10 o s | Bidavac...

| e lmun eonaureel sendennn or generste preses mages shist s rencer wrumn, i necessy n enshls
muipe netanoes af FOW-Rery, Ta met fis uncheds the Keep Snge Inetance” opbon In fre SOptors” menu wihn
“he BOW-Ray user inberfaos.



It's the simple things

% GODKIT (Pkca) - C5D-Enterprise

File Edit Selection Display Calculate CS5D-Community C5D-System  C5D-Materials
Picking Mode: | Expand Contacts w | Clear Measurements £ Q| i[O sh
Style: | Polyhedral ~ @Molour: by Element - Manage Styles... | Work =

* Work with coordination metals? e




And a little more involved

* Molecule Overlay

« 2 molecules Iin the asymmetric unit and want to compare their

conformations?

'@ AADRIB (P21) - CSD-Enterprise

File Edit Selection Display
Picking Mode: |Pick Atoms

Style: | Capped Sticks ~ Colour: | by

1 Animate... Default view: 't
Structure Navigator t
AADRIB Find
Crystal Structures Spacegrou
v Databases
v (5D 540
AABHTZ P-1 [

AACANND  P21/c

CI:‘\éuIate C5D-Community

Centroids... l.r's

Planes... Iﬁn

Packing/5licing... l C

Contacts...

Melecular Shell...

Graph Sets...

Powder Pattern...
——tctues Ceoedan,

Melecule Overlay...

W

Options

Select two molecules (by selecting at least one atom in each)
then press Owerlay. The molecules must have at least three
atoms, and the same number of atoms. After overlay is
complete you must select Reset before repeating the averlay
or selecting different molecules,

Reset
Results
Flexibility Inversion  RMSD Max. D Display
- - 05452 13503 @
- X 05452 1353 O
£ - 0.2765 0.6194 O
X X 0.2765 0.6194 O
Original  Geometry ---- E— )

Close



And a little more involved

%
Sedect paars of atoms n sy teo orvstal structures,
Overday
* Overlaying more than 2 stru ctu res’P et o
7 Delete N3 N2 1.2
? "V - - 2 Delete NI N3 2.007
%) AADRIB (P21) - CSD-Enterprise '){' _,v } 3 Deletse N2 N5 12445
File Edit Selection Display CWulate C5D-Community ’k* \g- ANE ‘ ‘
Picking Mode: | Pick Atoms Centroids... € o § " T
Sty'le:g Capped Sticks ¥ Colour: | by Planes... lé” & -av ﬁ & :
O nimate... efault view: |t acking/Slicing... 4 p 3
StrucmrAeNa:;ator . : t Eonl::aj:j ’ \ k‘v /V-«q‘ " fb\g’ LaSt mOIeCU|e Selected
o S . Isthe one that moves

AADRIB Find bk v ‘ -
Graph Sets... \ /V'*
Crystal Structures Spacegrov N b_‘d

v Databases Powder Pattern... . .’
v CSD540 ‘ ” ,
AABHTZ  P-1 Structure Qverlay... - A

AACANNG  P21/c Molecule Overlay...
A8 warpkziue
'\-'m".rz. sneling, ol be sy st ey
Fedwdenia mvw
) Gl rzickor AT %t zeal rotardn cank =
Tz il = Ea 2.
...... % v [
g VBAL = = ] Hemart
Caisty  \TZLT = = ] ract
1 DOes 3K B E [m] Dmrvart
Ceme T = = B Demert

K b aruchos el s nsazal e moum cosor

Multiple structures dialog allows
you to “freeze” and hide the
overlaid molecules



And a little more involved

« Want to overlay molecules from different structures? (and you
don’t want to use structure overlay)

5 hits out of 5 possible (100%)  RMS

FOQREK 1.132
CSD-Materials  CSD-Discovery  CSD Python APl Help oo s
ot CSD-Materials Wizard... I with | Atom Label VIRAZL 0
VIRAZLO 0.097
Search 4 Motifs...
Calculations * Crystal Packing Feature...
¢ Polymorph Assessment » Crystal Packing Similarity...
dc  Co-Crystal Design » Manage Searches...

Manage Motifs... ’\\3 {: 7’ Y \')\\

FLI” Interactiun MEF'S.-- Drct Search Ointinne - \\ /‘\ S’ ‘Q}k

Hydrate Analyser... R d Q’w{}r)“ . 77

Solvate Analyser... i 7 AN
! 5 .’/ o 5?4: v

Conformer Generation... ﬂ) = /)\/ ;' “ { \

S Y.
44 Launch DASH ~” §

1 v Multiple Structures

Structures...



And a little more involved

* Do you want to find all crystal structures containing a particular
molecule?

« Solid form landscape of paracetamol, ethanol solvates, anything with a common
substructure, not just packing features...

Packing Feature_feature6_searct ~ Options

-

85 hits RMS ~
AHEPUY 0.367
AMUBAM 0.363
-
C5D-Materials  C5D-Discovery  CSD Python APl Help COKCEL 0.302
A COTYOADZ 0.207
CfC = i i l it | Wt 1 e — . COTYOAD3 0.835
CSD-Maternials Wizard... with Atom Labe - COTZAND2 0.193
: - Y'k__ COTZAND3 0.234
. / COTZAND4 0.291
Search ¢ Motifs... - - COTZANDG 0.228
: . CUQKAC 0.545
Calculations b Crystal Packing Feature... L\\ = HUMIEE 0394
\ ) HXACAM 0
cfc b Crystal Packing Similarity... HXACANDT 0.207
Paolymorph Assessment i ACANDA o1es
HX{ACANDE 0.211
cfc _ - ¥ MEHEQE Searches... _ o HXACAMNOT 0.187
Co-Crystal Design . ‘ HeACANoS ppasd
Manage Maotifs... - = HXACAN02 0.219
Full Interaction Maps... . HXACAN1O 0.195
P Post Search Opticns b . > 4 HXACANTI 0.208
- ‘* HXACAN1Z 0.241
[ ]
Hydrate Analyser... Eﬁgimi gilz
- :
Solvate Analyser... - HXACANTS 0.207
HXACAN16 0.2
" T 1 HXACANTT 0.198
. -
Conformer Generation... HXACAN18 0.196
. HXACAN19 0.166
. HXACANZT 0.082
4 Launch DASH ‘I HXACAM22 0.083
. HXACANZ23 0.092

HXACAN24 0.133



And a little more involved

* Do you build subsets of structures based on a particular
property”? Cut and paste from Excel....

J 4 L M M 0 P E S T

7 |Refcode - | spacegl ¥  zprime| ¥ mol_ca | molecy * | active.r ~ |laxis |~ |maxis |~ |saxis |~ |lm_rati|~ Is_ratic ~ /ms_rati = |shape | = Atojns |~ | Aromai-T RinLA"
54 |ABAGUG P21/c 0.5 1269.882 1260.882 1269.882 20.021 16.593 15.394 1.207 1.301 1.078 0.054 180 6 36
134 ABAZUA P21/c 1 556.5447 556.3447 556.5447 19.086 12.307 11.725 1.551 1.628 1.05 0.055 80 7] 30
148 ABECAL P21/n 1 354.4418 354.4418 354.4418 20.035 9.386 3.592 2.135 5.577 2.613 0.13 46 ] 35
166| ABEFOE P2/n 0.5 B61B8.7596 618.7596 618.7596 13.965 12.457 9.76 1.121 1.431 1.276 0.091 82 6 36
167 | ABEFOEOL P2/n 0.5 ©18.7596 618.7596 018.7596 13.965 12,457 9.76 1.121 1.431 1.276 0.091 82 7] 30
175| ABEGEV P-1 1 620.7754 620.7754 620.7754 14.918 13.838 13.373 1.078 1.116 1.035 0.069 84, ] 36
186| ABEHEW Pbca 1 744746 744.746 744.746 16.992 15.583 10.971 1.09 1.549 1.42 0.084 25 6 36
191 | ABEHOG P21/n 1 700.6936 700.6936 700.0936 15.065 14.07 10.708 1.071 1.407 1.314 0.087 88 7] 30
283 | ABERL P21/n 1 694.7266 694.7266 694.7266 15.2 15.144 10.921 1.004 1.392 1.387 0.091 86 ] 36
308 |ABIBES P21/c 1 492756 492.756 492,756 14.536 12.656 9.635 1.148 1.509 1.314 0.09 64 6 36

Property in this column is
the number of aromatic
rings in molecule. Chosen
structures with 6 aromatic
rings.



And a little more involved

* Do you build subsets of structures based on a particular
property”? Cut and paste from Excel....into Mercury

Structure Navigator g X
\ ABAGUG Find

Crystal Structures Spacegrov.
ZZITWOM  F4132
ZZ7WQs  Pa3
ZZTWQS0T Pa3
ZZTWQS02 Pa3
ZZZWaW I3

ZZTWOW0T P212121
ZZZWQY  F4132
ZZTWRA Unknown
ZZTICADT  Unknown
Z777CAD2  P21/c
Z777CA03 P
T777CAM  P-1
ZZ7ICBOT  Unknown
7777CB02  P-1
7777CB03  P-1
7777CB04  P-1
7777CB0S  P-1

Structures

v Refcode Lists

v Clipboard
ABAGUG P21/c
ABAZUA P21/c
ABECAL P21/n

ABEFOE P2/n
ABEFOEOT  P2/n
ABEGEV P-1

ABEHEW  Pbca
ABEHOG P21/n

ABERI P21/n
ABIBES P21/c
ConQuest Hits
Mercury Files v
< >

< i



And a little more involved

 Editing a structure
« Invert a structure/ Invert a molecule
« Removing symmetry by choosing a subgroup
« Changing the space group setting: P21/n to P21/c

cmy) - -Enterprise
'Q'} HXCPEM (Pbcm) - CSD-E pri

File = Edi Selection Display Calculate CSD-Community

Pickir Undo: Mot Available Ctrl+Z tr Measure
Style Redo: Mot Available Ctrl+Y f Mairi
L] Copy Image to Clipboard Ctrl+C \‘ b*
e Edit Structure...

HxCP Auto Edit Structure...

Cryst: MNormalise Hydrogens...

Polymer Expansion...

Transform Melecules...
Change Spacegroup Setting...
Inwvert Structure

Change Spacegroup to Subgroup...




And a little more involved

* Do you explore structural changes due to phase transitions?
* FIZPEL/ FIZPELO1

Y P2./c Mirror symmetry
f— -7 Room Temp relationship
| i formalised in P21/c
e

oy kv Y L (ry S3Ar ¢
Joian i 0 0 rrts ey Transformed to subgroup P-1

v W M Lo Tl &

= e (o} c b

P-1

Low temp



And a little more involved

« Sketch a molecule and generate a conformation

o -
: .-":"
i W ‘
. O N
o T \ \ r
oy HH, . -y oy
i ‘ 2 §

N
4o Y Y Y

\ .:-"".-é‘r - v ¥ o
File Edit Selection Display Calculate o \ ,x:f'h\ d ; /'\ ) /U\ .
N u;:ﬁ-':’nHk - - Y~
Open... Ctrl+0 l o S
_ o CH,
Recent Files J [ n'r'i1 |I|l.:l. v' ~\ /.

Sketch Molecule.. Ctrl+K \ N, _,_;.:E'\ - \\?

aF

~  Auto Edit Structure on Load ) g
e d ®
Save As.., Ctrl+5 or| o
POV-Ray Image...
Print in 30...

Exit Ctrl+Q SketCher Mercury



And a little more involved

« Sketch a molecule and generate a conformation....

CSD-IE?terials C50-Discovery  CSL

Cfc

CfC

CfC

CSD-Materials Wizard...

Search

Calculations
Pelymorph Assessment
Co-Crystal Design

Full Interaction Maps...

Hydrate Analyser...

Solvate Analyser...

k

k

k

4

Conformer Generation...

Launch DASH

|

;\T '
)
[



Too many to mention:

« Custom view

« Powder pattern simulation

* Links to Isostar, GOLD, Mogul etc

« Motif searching and hydrogen bond propensﬂy calculations

* More Info dlalog B
| Current structure: | QIZKOA
° N e arest M I I I e r P I an e | ssssssssss Right-click on an object for options.  Click on 2 column heading to sort rows
SSSSSSS Save...
. I. Diagram Number  Label  Mormal Distance Mearest Miller
¢ e eCtI n g at0| I IS rOI I I l \tol I IS ISt Atoms 1. 1 mean: C3CNICCICOIC 0,684 0.672 -0.239 384423 (3015-23)

* MOPAC - point group symmetry

AAAAAAAAA

All Torsions

CCCCC



Mercury

Mogul, Full Interaction Maps, Crystal Packing



Mogul

* Incorporates pre-computed libraries of bond lengths, valence angles,
torsion angles and ring conformations derived entirely from the CSD

* Validate complete geometry: retrieve distributions, and figures of
merit for all bonds, angles, torsions and rings in the molecule

* Fragment Generalisation: If fragment specified is rare, Mogul will
Include CSD results from the most similar fragments

» Hyperlinking to the CSD: View CSD entries in specific areas of
histogram

* Integration with other software: Instruction file permits other
programs to interact with Mogul

Bruno et al., J. Chem. Inf. Comput. Sci., 44, 2133-2144, 2004



Mogul

A =01 9018 pdtThek 1 Unkresun) - CSD-Frterpeas

File [dt Selecton Display Cakulste C3D Comwmunity CSDSystem  CSD Materals

Podg Moce: | Pick Ators =
Sty Bl and Stk v Colour: oy Earent - Mar

O] anee.. | ostadtyewct v 2 b c o b~

Desplay Optone
Dagday
Jpaceng [ Short Conta., < (zum of vdW radid
] asymmeticUnk [ H-Bord Defauk definition
| Auts contie

[ Reses

Q

Launch Web{SD

CeeQuest Hit Highlghtes..
Launch ConQuest

Data Anslysis Module..

Launch Megul
Mogul Sestings...

oSt irberaction Check..
Laanch koStar

=oStar Sestings..

Select Datsbaes.,

Moce Infs v

Fowdes., |

C50 Dicovery  CSDPython APl el
¥ Aldxeu YAt A Lodet o
ecions: v

X+90 ¥9) y150 190 2¢490 & = | T 2oom 200mt+

O

Z Show tpdregene [ Depth aue
“Sovcdaves [] zOppng
Labed aloers P =TI



Mogul

M) Mol Results Viewsr - | o
Showw [hide = ol "'I Fragmenits. .. Dezsai=ct all fragmanss | Ewpmert...
Help Double dick to wiew result in Mogul
() |
Type Medécule Fragment Classiheahon 8 cope fiogul 1.7 1: LI 901 B_pdb a1 (Unkram) - C50-Ererprae - o
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Full Interaction Mapping

* Provides your molecule’s
Interaction preferences, In
the context of the crystal
structure, at the click of a
button

- Based on validated
experimental structural
knowledge

* |nteractions visualised
simply in 3D within Mercury

Wood et al.; CrystEngComm, 2013, 15, 65-72. DOI: 10.1039/C2CE25849H



http://dx.doi.org/10.1039/C2CE25849H

Combining plots into Full Interaction Maps

* Molecule is broken down into fragments

* [soStar maps for each fragment in the molecule & for multiple
probe types are combined together to produce Full Interaction
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Further tutorials

* |If you have time and are interested, we have some additional
tutorials on assessing intramolecular conformations and
analysing intermolecular interactions
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