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« Learn how to use advanced Mercury features to analyse structures

* Familiarise yourself with functionalities from the Calculate menu

* Enabling you to explore structures in more depth
* Including contacts, planes and centroids

* Familiarise yourself with functionalities from the Display menu
* including displaying the symmetry elements and voids within a structure
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Inside the Cambridge Structural Database = .

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

Organic Additional data
Organic Metal-Organic Drugs ';‘ . 11,525 polymorph families
43%, 57% Agrochemicals R KSRt 171,683 melting points

At least one transition metal, Pig ments L 4 B 909’992 crystal colours

lanthanide, actinide or any of Al, .
Ga, In, TI, Ge, Sn, Pb, Sb, é/i, PG Explosives 778,663 crystal shapes

Protein ligands : 3 24916 bioactivity details
11,387 natural source data
Metal-Organic > 250,000 oxidation states

Not Polymeric
899% Metal Organic Frameworks

Models for new catalysts & Links and subsets

Porous frameworks for gas storage g DrugBank
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Mercury — Structure visualisation

With Mercury you can:

« Explore crystal structures, molecular
conformations, crystallographic
planes and simulated morphologies

« Generate high quality structural
Images for effective scientific
communication

» Output model files for 3D printing

« Analyse geometries, interactions and
the packing inside structures
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Structure visualisation — Beginners session -

What have we already learnt?

* The basics of the Mercury interface

» Basic options to visualise small molecule crystal structures
* Visualisation of the packing and basic symmetry

» Creation of high resolution publication ready images
ercury o ox |




Show One: Mercury Demo

@ AABHTZ (P-1) - Mercury — O X

File Edit Selection Display Calculate CSD-Community CSD-System CSD-Materials CSD-Discovery CSD Python APl Help

Picking Mode: | Pick Atoms ~ | Clear Measurements IE‘Q @f |:| Show Labels for | All atoms with | Atom Label

Style: Balland Stick ™ Colour: | by Element or Suppression ™ Manage Styles... |Work ~ Atom selections: b

l:‘ Animate. .. Default view: |b R a b c a* b* & X- X+ y- y+ z- z+ %90 x+90 yS90 y+90 z90 z+90 & - | T zoom- zoom+ | Selectby SMARTS:|[d]
Structure Navigator & X
AABHTZ Find
Crystal Structures Spacegroup

AABHTZ P-1
AACANITO0 P21/c
AACANIT1 P21/c
AACFAZ Pbcn
AACFAZ10 Pbcn
AACMAL P21/c
AACMHX10 Pbca
AACRHA Pncm
AACRHC P-1
AACRUB Cc
AACRUBO1 C2/c
AADAMC P21/c
AADMPY P-1
AADMPY10  P-1

AADRIB P21
AAGAGGT10  P212121
Display Options 7 X AAGGAGT0 P21
Display Options
<< ==
[] pacns [_] Short Contact < (sum of vdW radii) Contacts... Showhycrogens || pepth cue _
I:‘ Asymmetric Unit I:‘ H- Bond Default definition I:‘ Show cell axes I:‘ Z-Clipping TrERlED
l:‘ Auto centre More Info v |:| Label atoms Stereo l:‘ Multiple Structures
Reset Powder... Structures...

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




A reminder: The basics

» Left mouse button and move — allows you
to rotate structure

« Middle Mouse button and move — allows
you to move structure

* Right mouse button and move — allows
you to zoom in and out of structure

« Structure Navigator — Allows you to view
any structure in the CSD

Structure Navigator

Type in a refcode Find

Crystal Structures

AABHTZ
AACANND
AACANIT
AACFAZ
AACFAZ10
AACMAL
AACMHX10
AACRHA
AACRHC
AACRUB
AACRUBO1
AADAMC
AADMPY
AADMPY10
AADRIB
AAGAGG10
AAGGAG10

Spacegroup

P-1
P21/c
P21/c
Pbcn
Pbcn
P21/c
Pbca
Pncm
P-1
Cc
C2/c
P21/c
P-1
P-1
P21
P212121
P21

<<

==
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A reminder: The basics

With the keyboard:

Shift +

+ % | 7‘ - 6 ; - ‘. . ,ﬁ
¢ T SO CSD Refcode: GIMXUY
t‘ :

D



Near a molecule

Selection
Styles
Colours
Labels
Show/Hide

Contacts

Delete this Molecule

Rotation Centre

IsoStar Interactions Check...

A reminder: Right mouse click

Away from a molecule

Measure »

Clear Measurements

Packing ’

Selection
Styles
Colours
Labels
Show/Hide

Contacts
Picking Mode
View

Rotation Centre

New

Draw Backdrop

oo JCCDC



File Edit Selection Display | Iculate CSD-Community CSD-System  CSD-Materials CSD-Discovery CSD Python APl Help
Picking Mode: | Pick Atomr Styles p easurements @ ‘Q EE; ] show Labels for Al atoms with | Atom Label
Style: | Capped Sticks = Manage Styles... Work - | - Atom selections: -
Label
[] Animate... De anEs b* * ¥ ¥+ y- y+ z- z+ %00 x+90 y-90 y+90 z90 z+90 & > | T zoom- > - Select by SMARTS: »
Colours » . . Structure Navigator A X
»" Display Options
. Find
Show/Hide 4 ]
! Graph Sets ~
Crystal Structures Spacegroup
More Information g Intermolecular Potentials AABHTZ  P-1
AACANITO P21/c
Searches AACANITT P21/c
Symmetry Elements... AACFAZ  Pban
i Post Search Options AACFAZ10 Pben
el AACMAL P21/
|I »  Structure Mavigator AACMHX10 Pbca
Display Options... AACRHA  Pncm
- AACRHC  P-1
s Picking Toolbar
Manage Styles... - AACRUB  Cc
' Labels AACRUBO1 C2/c
Vi | N AADAMC  P21/c
iew aloeng
Dial box AADMPY10 P-1
»"  Style Manager Toolbar AADRIB P21
AAGAGG10 P212121
Splash screen W’ Atom Selection Toolbar AAGGAG10 P21
AALCFE P21/c
Toolbars +/  Select by SMARTS AALPRO  P21/c
AAMAND  P212121
w"  Animation Toolbar AAMTCO  P-1
AAMTCO10 P-1
s Crystal Orientation Operations AAMTXP  P21/n
ry’ P
AANHOX  Pna2i
w»"  Alignment and Orientation Operations AANHOX01 Pna2i
Display Options g X AANOPM P21
_ i AAPUNI P21/a v
Display Options
<< ==
< (sum of vdW radii) Contacts... Show hydrogens [_| Depth cue
| Tree View
Default definition R [] show cell axes [ ] Z-Clipping
R.E EEt [] Label atoms Stereo [] multiple Structures
Powider...
Structures...

A reminder:
* Recovering
Toolbars
* Resetting

View

e I



A reminder: Using your own file

* File > Open —to open one of your own files for example a CIF

o Edit > Auto Edit Structure to assign bond types
e File > Auto Edit Structure on Load to automate

& AABHTZ (P-1) - Mercury

File Edit Selection Display Calculate

I Open... Ctrl+O I Undo: Packing off
Recent Files » Redo: Not Available
Sketch Molecule... Ctrl+K Copy Image to Clipboard

Auto Edit Structure on Load Edit Structure...

Auto Edit Manual Edit

Edit Selection Display Calculate CSD-C

Guess bond types
O All

(® Only bonds with unknown types

Auto Edit Structure...

Save As... Ct Normalise Hydrogens...
POV-Ray Image... Polymer Expansion...

Print in 3D... Transform Molecules...

Exit Ctrl+Q Change Spacegroup Setting...

Standardise to Cambridge Structural Database
conventions

Aromatic bonds
Delocalised Bonds

dd missing H atoms

Apply Close




@ AABHTZ (P-1) - Mercury

File Edit Selection Display Calculate CS5D-Community C5D-Core C5D-Materials  CS5D-Discovery  C5D Python API

Open... Ctrl+0O . e

Recent Files » . . 5 Ji

Sketch Molecule... Ctrl+K g 2%
Mercury Menus AL,

»'  Auto Edit Structure on Load a

Ve s e » Mercury for Beginners

POV-Ray Image...

e * |Nn todays session

Exit Ctrl+Q

CCDC



@ AABHTZ (P-1) - Mercury

File

Edit Selection Display Calculate CS5D-Community C5D-Core
Unde: Hide Ctrl+Z
Redo: Enable Contact Definition Ctrl+Y
Copy Image to Clipboard Ctrl+C
Edit Structure...
Aute Edit Structure..,

Mermalise Hydrogens..,

Polymer Expansion...

Transform Moelecules...
Change Spacegroup Setting...
Invert Structure

Change 5pacegroup to Subgroup...

CsD-Matenals

C5D-Discovery  C5D Python API

CCDC



@ AABHTZ (P-1) - Mercury
File Edit Selection Display Calculate CS5D-Community C5D-Core C5D-Materials  CSD-Discovery  C5D Python API

Undo:  Select All Ctrl+A : i
Redo: | Select Molecules... . ‘ . o i
C Select Atoms... . s 35= &
opy li 4 .
Select | v c ¥,
s Edit St ¢
Auto E Deselect All Ctrl+D
M Deselect Molecules...
orma
Deselect Atomes...
Palyrm
Deselect »
Transfc
—— Chang Invert Selection Ctrl+1
Invert ¢ Expand Selection Ctrl+E

Chang  Save Current Selection...

CCDC



@ AABHTZ (P-1) - Mercury

File Edit Selection

Undo: Hide

Redo: Enable Conti

Copy Image to Clig

s Edit Structure...
Auto Edit Structure
Mermalise Hydroge

Polymer Expansion

Transform Meoelecul
Change Spacegrou
Invert Structure

Change Spacegrou

Display Calculate

Styles

Labels
Colours

Show,/Hide

More Information

Symmetry Elements...

Voids...

Display Options...,

Manage Styles...

View along

Dhal box...

Splash screen

Toolbars

C50-Community  C5D-Core

b

4

b

4

b

CsD-Matenals

C5D-Discovery  C5D Python API

CCDC



@ AABHTZ (P-1) - Mercury

File

Edit
Undo:

Redo: |

Copy |

Edit Str
Auto E
Maorma

Palyrm

Transfc
Chang
Invert !

Chang

Selection

Select All
Select Mc
Select Atc

Select

Dezelect |
Deselect |
Dezelect |

Deselect

Invert Sel

Expand 5

Save Curr

Display Calculate C5D-Community C5D-Core

St

Centroids...
L2 Planes...
Ce

Packing/5licing...
Sk

Contacts...
M

Molecular Shell...
Sy Graph 5ets...
Ve

Powder Pattern...
Di

Structure Overlay...
M

Molecule Overlay...
View aiong r
Dial box...

"  Splash screen

Toolbars 2

CsD-Matenals

C5D-Discovery  C5D Python API

CCDC



& AABHTZ (P-1) - Mercury

File

Edit
Undo:

Redo: |

Copy |

Edit Str
Auto E
Maorma

Palyrm

Transfc
Chang
Invert !

Chang

Selection

Select All
Select Mc
Select Atc

Select

Dezelect |
Deselect |
Dezelect |

Deselect

Invert Sel

Expand 5

Save Curr

Display Calculate CSD-Community CS5D-Core C5D-Materials

St Centroid. @) CSD Deposit

La Planes... @ Access Structures Online
Ce |

Packing/ Open Teaching Database
Sk

Contacs About Teaching Database
M

Maleculs e Launch enCIFer

Sy Graphﬂe@ CellCheckCSD

Ve
Powder F About CSD-Community

Di
Structure Overlay...
M

Molecule Overlay...

View aiong r

Dhal box...

w  Splash screen

Toolbars 2

C5D-Discovery  C5D Python API

CCDC



& AABHTZ (P-1) - Mercury
File Edit 5Selection Display Calculate CS5D-Community C5D-Core C5D-Materials  CS5D-Discovery  C5D Python API

Undo:  Select All St Centroi. @) 5D Deposi (@)  Launch WebCsD
Redo: | Select Me L2 panes.. @) Access Stru ConQuest Hit Highlighting... O L e Vi
Copy | elect Ate Ce Open Teach . Launch ConCuest 4 ; -
opy N Packing/ pen leac ) /
Select Data Analysis Module... v c
o Edit St Contacts About Teact
M -
Auto E Dezelect Molecula e Lsunch enC Maogul Geometry Check...
Norma Deselect! * GraphSe @) CellChecke @ Lounchiiogu
Polvrm Deselect / Ve Maogul Settings...
Y Powder F Ahout CSD-
Deselect Di lsoStar Interaction Check...
Ll Structure Overlay...
— Ch Invert Sel M . Launch Iso5tar
ang Malecule Overlay...
Invert ¢ EXpand 5 View atony r lsoStar Settings...
Chang Save Curr Dial box... Select Databases..,

»"  Splash screen CC DC

Toolbars 2




& AABHTZ (P-1) - Mercury

File Edit
Undo:

Redo: |

Copy |

s Edit St
Auto E
Maorma

Palyrm

Transfc
Chang
Invert !

Chang

Selection

Select All
Select Mc
Select Atc

Select

Dezelect |
Deselect |
Dezelect |

Deselect

Invert Sel

Expand 5

Save Curr

Display Calculate C5D-Community C5D-Core

St centroid @ CSD Deposi .

La Planes... @ Access Stru
Ci
Packing/ Open Teach .
Sk
Contacts About Teact
%

Moleculz e Launch enC

Sy Graph Se@ CellCheck .
We

Powder F About CSD-
Di

Structure Overlay...

M ®

Molecule Overlay...

View aiong r

Dhal box...

w  Splash screen

Toolbars 2

Laur

Con

Laur

Datz

lsoS

Laur

lsoS

Sele

C5D-Matenals C5D-Discovery

Search

Calculations

Polymorph Assessment

Co-Crystal Design

Full Interaction Maps...

Hydrate Analyser...
Solvate Analyser...

Aromatics Analyser...

Conformer Generation...

. Launch DASH

C5D Python API

b

b

CCDC



& AABHTZ (P-1) - Mercury
File Edit 5Selection Display Calculate CS5D-Community C5D-Core C5D-Materials | CS5D-Discovery  C5D Python API

Undo:  Select All St rantroid: @ C5D Deposr . Laur Search Full Interaction Maps...
Redo: | Select Mc La Planes.. @ Access Stru Con Calculat T Eer e

Select At Ce Laur Rl
Copy | Packing/ R e Polymot (@)  Launch GOLD Docking

Sk
Select Data c
" Edit 5t Contacts About Teac! Co-Crys o Launch Protein Interactions
M
Auto E Deselect / Maeleculs e Launch entC Mac ol It . Launch Ligand Owerlay
ull Intel
Norma Deselect] * GraphSe @) CellChecke @ -
- Deselect J Ve Mo Hydrate Analyser...
Y Powder F Ahout CSD-

Decelect _ Solvate Analyser...
T Di |55
ranste Structure Overlay... Aromatics Analyser...

— Ch Invert Sel M . Laur
ang Molecule Overlay...
Conf G tion...

S Eri View arong ., leaS onformer Generation
Chang  Save Curt Dial box... see @ Lounch DAsH

w  Splash screen C C D C

Toolbars 2




& AABHTZ (P-1) - Mercury
File Edit 5Selection Display Calculate CS5D-Community C5D-Core C5D-Materials  CS5D-Discovery 5D Python API

Undo:  Select All St rantroid: @ C5D Deposr . Laur Search Full Inte Analysis
Redo: [  Select Mc La Planes... @ Access Stru Con Calculat Conforn Reports 3
Select Ate Ce Laur Search 4
Copy i Packing/ Open Teach . Palymor @ Launch | oo
Sk
Select Datz user_support,
o Edit St Contacts About Teacl Co-Crys o Launch _=upport.py
M welcome,
Auto E LiEd el Molecula e Launch enC Mo Eull Int . Launch. ”
ull Intel
Norma Deselect | 5 Graph Se @ CellCheckC . Laur calculate_CSD_diversity_score.py
ool Deselect | Ve Mo Hydrate Analyser... |
ey Powder F About CSD- Options...
Decelect o ot Solvate Analyser... |
Transfc ' 503 CSD Python APl Documentation
Y Structure Overlay... . Aromatics Analyser...
— Invert Sels Laur 50 Python APl Forum
Chang Molecule Overlay... .
Conf G tion...
S Expand S View aromg . leaS onformer Generation
Chang  Save Curt Dial box.. see @ Lounch DAsH

w  Splash screen C C D C

Toolbars 2




Calculate - Exploring contacts

@
. ‘ a
@
L J
< v
@ ®

» Hydrogen bonds and short contacts can help to stabilise a crystal
structure e

» Different polymorphs with different hydrogen bonding networks
often exhibit different properties

CCDC



A real-life example...

Can structural knowledge mitigate
risk?

Different ‘ Different solubility
interactions Different stability

Bauer et al. Pharm. Res,, (2001) 859, DOI10.1039/B910882C

®

L

Manufacturing problems hit
Abbott’s HIV drug ritonavir

Lt X

C;\psulcs of Abbott Labora-
torics’ protease inhibitor
Norvir (ritonavir) are likely to
become unavailable by the
middle of August. The compa-
ny has a problem with the man-
ufacture  of the anti-HIV
capsules which it cannot re-
solve at present.

Capsules unlikely to be available from mid-August
The problem relates to “undesirable” ples from a numoer of marketed batches of
crvstal formation. Abbott says that a series  capsules were examined and there was no

CCDC
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@ HXACAN (Pcab) - Mercury - O *
Eile Edit Selection Display Calculate CSD-Community CSD-Core  CSD-Materials  CSD-Discovery  C5D Python APl Help

Picking Mode: Expand Contacts ~ | Clear Measurements {I_“] 9 @? I:‘ Show Labels for |All atoms with | Atom Label
Style: Ball and Stick ~ Colour: by Element ~ Manage Styles... |Publication h's Atom selections: h's i
|:| Animate, .. Default view: (b ~ | a b c a* b* c* ¥- X+ y- y+ z- Z+  ¥90 x+90 y-90 y+90 z-90 z+90 < > ) T zoom- =zoom+ | Selectby SMARTS: »
N *
Structure Mavigator g X .

Hydrogen Bonds '
are donor-acceptor
Interactions

Involving hydrogen °
atoms.

Learn more in the
Glossary on the

handout.
HXACANTS f
HXACANTS f
HXACANTG f
HXACANTT f
HXACANTE f
HXACANTG f
Display Options 8 x HXACAN20 |
Display Options < >
i ) < =
D e I_l Chort (Cantart = (eur of wd W radud Contacts... i Show hydrogens D Depth cue
|:| Asymmetric Linit H-Bond Default definition I:‘ Show cell axes Z-Clipping Tree View
|:| Auto centre More Info hd I:‘ Label atoms Stereo |:|
Multiple Structures
Powder... ﬁ
Reset Structures...
K/ .
Click on a red contact to see the whole molecule




@ HXACAN (Pcab) - Mercury

Eile Edit Selection Display Calculate CSD-Community CSD-Core  CSD-Materials  CSD-Discovery  C5D Python APl Help

Picking Mode: Expand Contacts ~ | Clear Measurements {b Q @} I:‘ Show Labels for | All ato
Style: Ball and Stick ~ Colour: by Element ~ Manage Styles... |Publication h's Atom selectiong
|:| Animate... Default view: b | a b c a* b* c* - X+ y- ¥+ z- z+  ¥90 x+90 y90 y+90 z4

Click on “Default
definition” to
change the
default H-bond
definition

Display Options
Display

|:| Packing

|:| Asymmetric Unit

|:| Auto cenfre

|:| short Conta i
H-Bond Default definition

Reset

Click on a red contact to see the whole molecule

Mare Info

Poweder...

Label atoms

@ Define H-bonds

Select options and dick OK or Apply when done

|:| Reguire hydrogen atom to be present

D-H...A angle == 120.0 : degrees
Donor atom types: Acceptor atom types:
VI:' all donors Y VI:' all acceptors Y
V nitrogen V nitrogen

rmetal bound M rmetal bound M

imine M terminal M (cyano, etc)

aromatic (B-ring) M aromatic (B-ring) M

arnide or thicamide M other 2-coordinate M

planar M 3-coordinate M

pyramidal M unclassified M

ljl arnrnnnim bl IkHA+- BRIH v Jljl futatdal=Ns v

WARMIMG: atom types may not be dassified properly for non-Cambridge Structural Database structures

Contact distance range

O Actual distance @ Vdw distance

Minimum = sum of vdW radii | minus | |5.00

1)

Maxirmumn = sum of vdW radii | plus (0,00

4P

Intermolecular

Intramolecular: Donor and Acceptor separated by = (3

1)

Default Cancel

Apply

bonds

Ok




@ HXACAN (Pcab) - Mercury — O *
File Edit Selection Display Calculate CSD-Community  C5D-Core  CSD-Materials  CSD-Discovery  C5D Python APl Help <
Picking Mode: Expand Contacts ~ N Clear Measurements {b Q @? I:‘ Show Labels for |All atoms with | Atom Label
Style: Ball and Stick ~ Colour: by Element ~ Manage Styles... |Publication N Atom selections: s ’ @
|:| Animate, .. Default view: (b ~ | a b c a* b* c* ¥- X+ y- y+ z- Z+  ¥90 x+90 y-90 y+90 z-90 z+90 < > ) T zoom- =zoom+ | Selectby SMARTS: » 3
Structure Mavigator g X .
2 Selection 3
Left click on the HXACAN
atoms at the end Swies ' Crystal Structures RI ht Cllck on
of the dashed lines Colours * 9
(known as - , hanging contacts
. O see more
hanging contacts) Show/Hide b dvanced ontions
to expand the R X Fxpand Al P

network

Display Options

Display

|:| Packing

|:| Asymmetric Unit

|:| Auto cenfre

|:| Short Contact < (sum of vdW radi)
H-Bond Default definition

Reset

Click on a red contact to see the whole molecule

Contacts...

Mare Info

Poweder...

Delete this Molecule
Rotation Centre 2

|so5tar Interactions Check...

Options

Show hydrogens D Depth cue
I:‘ Show cell axes D Z-Clipping

hd I:‘ Label atoms Stereo

iIncluding delete
hanging contacts

Expand Contacts from this Atomn

Expand Contact

Expand Contacts from this Melecule

Find Contacts from this Atom

Find Contacts from this Molecule

Delete Hanging Contacts

Delete Contact

Delete Contacts from this Atom
Delete Contacts from this Molecule

Delete this Molecule

JC

Reset Contacts



@ HXACAN (Pcab) - Mercury — O *
Eile Edit Selection Display Calculate  CSD-Community  C5D-Core  CSD-Materials  CSD-Discovery  C5D Python APl Help %
Picking Mode: E: Styles » Wireframe M [ OER ] T show 1 s for [l atoms with Atom Label
@ Contact Display Options > o
Style: Ball and Stick Labels » Stick s P
. . _ . 3 o
|:| Animate, .. Colours » Ball and stick Contact Radius (Angstroms) = = L T zom- zoom+ | Selectby SMARTS: J 2
i . l Structure Mavigator g X .
Show/Hide » Spacefill : e
L ]
e HXACAN Fod (|, -
More Information ¥ 4 "
Bolvhedral Crystal Structures ™
olyhedra
Y HXACAMN f =
Symmetry Elements... HYXACANDT i e b
i Stick settings... HXACANDZ i
Voids... HXACANO3 F : |
Ball and Stick settings... HXACAND4 f
Display Options... Eﬂgimg; E
Spacefill settings... Y AC AN : o
Manage Styles... o _ HXACANDS i
Ellipsoid settings... HXACANDS :
View alon » . HXACANT0 f
9 Polyhedral settings... HXACANT1 :
Dial box HXACAMNT2 f
Contact settings... HXACANT3 :
HXACANTS f
Splash screen Measurement settings... HXACANTS :
HX{ACANTE f
Toolbars » HX{ACANTT f
Selected atoms.., HXACANTE '
HXACAMNTG f
Display Options Bonds... HXACANZOD |
Display Options
Contacts...
|:| Packing |:| Short Contact < (surn of v\ Contads. . Show hydrogens D Depth cue
|:| Asymmetric Unit H-Bond Default definiti o/ Display Bond Types I:‘ Show cell axes D Z-Clipping C h a N g e bo N d t h |C kn eSS by
|:| Auto centre More Info hd I:‘ Label atoms Stereo

Display>Styles>Contact
settings...

»"  Dicplay Aromatic Rings

Poweder...

Reset |

Click on a red contact to see the whole molecule




Colour H-bonds by distance Gt

@ HXACAN (Pcab) - Mercury — O X . < . . .
-
File Edit Selection Display Calculate CSD-Community CSD-System CSD-Materials CSD-Discovery CSD Python APl Help e
Picking Mode: Expand Styles b | Clear Measurements @p (ﬁ [ ] show Labels for Stereocentres with Stereochemistry % b =
Style: Capped Sticks Labels L v | Manage Styles... |Cards ~ | © Atom selections: v | Select by 5MART5:|[C] P *
(] Animate.. . Colours ¢ Atoms... x-90 x+90 y-90 y+90 z-90 z+90 <« - 4 1 zoom- zoom+ .

Show/Hide v Bonds...

More Information » Centroids...
I Planes... % .
Symmetry Elements...
Y Y Contacts...

Voids...

Voids (Experimental)... Element colours...

Symmetry Equivalence colours...

Display Options...
e Labels...

OContact Colours X [S.

CSD Refcode:
HXACAN

Background settings...

Contact Colours 4
(O By expanded/hanging
() colour

select colour: -
(®) Colour by distance

short: mid: long:
- [ ]

Apply to:

All Contacts

Expanded Contads A Change bond colours by

[ — X Display>Colours>Contacts...

>colour by distance>All
contacts

Close



@ HXACAN (Pcab) - Mercury

File Edit Selection Display Calculate

C5D-Community  C5D-Core

C5D-Matenals

\’I Clear Measurements

Picking Mode: Measure Distances
Style: Ball and Stick ~ Colour: by Element
|:| Animate. .. Default view: (b ~| a b

Change Picking
Mode to measure
distances

Display Options
Display

R Manage Styles...  Publication ~

a* b* c* W- M+ y-

CSD-Discovery  CSD Python APl Help

\[b p @? |:| Show Labels for All atoms

|:| Packing
|:| Asymmetric Unit

|:| Auto centre

|:| Short Contact =< (sum of vdW radii)
H-Bond Default definition

Reset

Click on a red contact to see the whole molecule

Atom selections:

Y+ z- Z+ ¥-90 x+90 y-90 w490 z-90 =z490

Options
Contads. . Show hydrogens |:| Depth cue
|:| Show cell axes |:| Z-Clipping
More Info v |:| Label atoms Steren
Powder...

= = T

with | Atom Label

zoom- zoom+ | Select by SMARTS:

Structure Mavigator g

»?

HXACAN Find

Crystal Structures

HAACAM }
HXACAMNOT I
HXACAMND2 I
HXACANDI I
HAACAMNDM }
HXACAMOS I
HXACAMNDE I
HAACANDT I
HAACAMNDE I
HAACAMNDG }
HXACAM10 I
HXACANTT I
HAACANTZ I
HAACAMNT3 }
HxACAMNT4 }
HXACAMN15 I
HXACAMNTE I
HAACAMNTT I
HXACAMTE }
HXACAM1G I
HXACAMN20 I

= e

Tree View

|:| Multiple Structures

Structures...

@

*
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File Edit Selection

@ HXACAN (Pcab) - Mercury

Display Calculate CSD-Community CSD-Core  CS5D-Matenals  CSD-Discovery  CSD Python API Help

Picking Mode: Measure Distances

\’I Clear Measurements

{b p @? |:| Show Labels for All atoms

Style: Ball and Stick

|:| Animate. ..

Display Options
Display

|:| Packing
|:| Asymmetric Unit

|:| Auto centre

Reset

~ Colour: by Element

Default view: (b ~ | a b

C

R Manage Styles...  Publication

a* b* c* W- M+ y-

|:| Short Contact =< (sum of vdW radii)
H-Bond Default definition

Click on a red contact to see the whole molecule

Y+ z- Z+ x-90

Caontacts...

Mare Info -

Powder...

b Atom selections:

X+30 y-90 y+590 =z-80

Options

Show hydrogens |:| Depth cue
|:| Show cell axes |:| Z-Clipping

|:| Label atoms Steren

with | Atom Label

Reminder — you can change position,
colour and size of distance labels

« Picking Mode > Move Labels
« Display > Styles >Measurement settings

=

Tree View
[[]m

5

Distances
Color
Style

Thickness

Angles
Color
Style

Thickness

Torsions
Color
Style

Thickness

Defaults

0 Measurement Settings

@ Wireframe O Stick
§

|
@ Wireframe O Stick
§

|
@ Wireframe O Stick
§

0.07

0.05

0.05

Close




File Edit Selection
Picking Mode:

Ball and Stick

Style:

[

Animate. ..

Display Options
Display

|:| Packing
|:| Asymmetric Unit

|:| Auto centre

Reset

@ HXACAN (Pcab) - Mercury

Display  Calculate

Measure Distances

C5D-Community  C5D-Core

Help

CSD-Materials  CSD-Discovery  CSD Python API

{b p @? |:| Show Labels for |All atoms

~ || Clear Measurements with | Atom Label

~ Colour: by Element R Manage Styles...  Publication ~ Atom selections: R &
Default view: b 0 HXACAN _ 0 %
Current structure: | HXACAN b
Customise... Right-click on a contact for options. Clidk on @ column heading to sort rows,
I Save.., I
Structure S
Mumber Atormnl  Atom2  Length  Length-VdW  Symm.op. 1 Symm.op.2 Expanded Xorthl  Yorthl Zorthl  Xorthd  Yorthd  Zorth2
Diagram 1 ' 1 . o1 W02 2726 -0.314 XY,z %,-1/2+y,1/2-z No 3047 22725 19872 46854 0.0515 | 2.0050
Ato 2 i 2 o1 WM 2967 -0.103 XY,z -1/2+x,1/2-y,z No 39047 22725 19372 02137 1.6254 | 21528
Atoms
Bonds .
To explore contacts more:
Contacts 1
= | * More Info > Contact List
All Angles
£ >
All Tarsions

|:| Short Contact =< (sum of vdW radii)

H-Bond

Close
C Show hydrogens |:| Depth cue == =
Default definition [ ] showcelaxes [ z-Cliping Tree View
More Info v |:| Label atoms Steren
|:| Multiple Structures
Powder...

Structures...

Click on a red contact to see the whole molecule




Packing/Slicing... Find Contacts Build Network

Contacts...

Contact name Details

[ ] short Contact < (sum of vdW radii)
H-Bond Default definition

Molecular Shell...

Other ways to
expand contacts
or change
definition

Dattern...

e Owverlay...

= Overlay...

Display Options
Display

|:| Packing

|:| Asymmetric Unit

|:| Auto cenfre

Reminder - right
click on hanging
contacts will also
give you more
options

Reminder - left
QrTTTwwmen C|ICK ON hanging
[/] H-Bond contacts will also
expand the
network

nfo

Reset

@ HXACAN (Pcab) - Mercury

Eile Edit Selection Display = Calculate  CSD-Community  C5D-Core  CSD-Materials  CSD-Discovery  CSD Python APl Help

Picking Mode: Expand Conta Centroids... ~ | Clear Measurements {b Q @? I:‘ Show Labels for | All atoms \
Style:  |Ball and Stick AV Planes... .0. Contacts

|:| Animate. .. Defa

'0' Contacts

Eind Contacts Build Metwork

Build network of contacts

Expand Expand All Expand Picked
Delete Delete Hanging Delete Picked
Undo Clear
Display options
|:| Show cell axes
oK Cancel
HXACANT0 f | |
Define Short Contacts
Select options and dick OK or Apply when done
Find contacts shorter than the
sum of the vdW radii minus ~ | (0,00 :
Intermolecular
FY
|:| Intramolecular separated by = 3 - bonds
Default Cancel Apply QK

Click on a red contact to see the whole molecule




Building the H-bond network T

You can continue to
expand the H-bond

network to explore
the 1D,2D or 3D
nature of the network

CSD Refcode: HXACAN




Graph Sets

Calculate  C5D-Community

Centroids...

Planes...

Packing/Slicing...
Contacts...
Maolecular Shell...

Graph Sets...
Powder Pattern...

Structure Overlay...

Molecule Overlay...

Graph Sets describe the

H-bonds pattern.
Learn more in the Glossary
on the handout.

Display Options
Display

Graph Sets

@ HXACAN (Pcab) - Mercury — O
Eile Edit Selection Display Calculate CSD-Community C5D-Core  CSD-Materials  CSD-Discovery  C5D Python API Help

Ficking Mode: Expand Contacts ~ | Clear Measurements @ Q @? |:| Show Labels for | All stoms

Style: Ball and Stick ~ Colour: by Element A Manage Styles... |Publication h's Atom selections: b
|:| Animate. .. Default view: | b V¥ oa b ocoa® bT ot ox xd oy oy+ z-oz+ x50 x480 y-80 y480 7' select by SMART:

»

_ A
descriptor

C1,1(7) a
C1,1(9) b
C2,2(6) »a>b
€2,2(16) »a<b

R4 4(22) »a»b<a>b

R6.6(30) »a=a=h<a
R66(40) »a=b>b=<a

<

C4.4(22) »a»b=a<b

level  pericd #rolecules

1
1
2
2
2
2

<a=h 2
*h=>b 2

=T = T N S R
(= T = TN S I, T K I K (N 8

Click through the
graph set descriptors
to see the different H-

bond patterns

|:| Packing I:' Short Contact =<
l:' Auto cenfre

Reset

(sum of vdW radii) Contacts...

[ ] Asymmetric unit H-Bond Default definition

Maore Info -

Powder...

Click on a red contact to see the whole molecule

Options

Show hydrogens |:| Depth cue
|:| Show cell axes |:| Z-Clipping

|:| Label atoms Stereo




Finding short contacts

@ HXACAN (Pcab) - Mercury

File Edit Selection Display Calculate CS5D-Community C5D-Core  CSD-Materials  CSD-Discovery  CSD Python APl Help

Picking Mode: Expand Contacts v | Clear Measurements @ Q @ |:| Show Labels for
Style: | Ball and Stick ~ Colour: by Element e Manage Styles... |Publication o e 0 Contact Col
onta olours
»
|:| Animate. .. Default view: b ~ | a b c & b* X- X+ y- y+ - z+ x50 x+90 Contact Colaurs

Short contacts

are contacts O colour

O By expanded/hanaing

Colour contacts by

colour
Display > Colours >
Contacts...

Define short contacts
oy

select colour: [ |
et (®) Colour by distance Calculate > Contacts >
sum of van der short - md:__ long Edit...
Waals (vdW) - -
radii el @ Define Short Contacts
Learn more in the Al Contacs

Expanded Contac

Glossary on the

Select options and dick OK or Apply when done

h an d ou t Find contacts sharter than the
0 Hanging Contacts =
_ . sum of the vdW radi minLs | |0.00 =
Display Options
Dizplay Options
D w — I Close
Packing i Show hydrogens »| Intermolecular
- Contacts...
o Short Contact < (sum of wdW radii) —
D Asymmetric Unit D Show cell axes I:' Z-Clipping —
= . L -
D Auto centre - H-Bond Default definition _ Stereo |:| Intramolecular separated by = 3  bonds
Powder.. .
Reset
=== Default Cancel Apply Ok

Click on a red contact to see the whole molecule




Exploring Molecular Shells

@

Molecular shells ® Hxacan o) ey
. . . Eile Edit Selection Display Calculate CSD-Community C5D-Core  CSD-Materials  CSD-Discovery  CSD Python APl Help
CO nta | n ato m S Wlt h | n Picking Mode: Lasso Atoms Centroids Clear Measurements @ @? D Show Labels for | All atoms with | Atom Label
a Set d iSta nce from a Style: | Ball and Stick N N Manage Styles... |Publication e Atom selections: w
Planes...
M N l:‘ Animate. .. Defal = x- X+ y- y+ z- z+  x-80 x+90 y-90 y+80 z-80 =z+90 < > ). T zoom- zoom+ @ Selectby SMARTS:
selection (in some

Packing/Slicing...

fields: “coordination
sphere").
Learn more in the
Glossary.

Contacts...
Molecular Shell...

Graph Sets...

@ Molecular Shell
Powder Pattern...

Generate all molecules that contain an atom within the following

Structure Owverlay...
distance of the selection:
Molecule Overlay...
Contact distance range

@ Actual distance O Vdw distance

FS
Minimum ‘D.DD =
FS
Maximum ‘3.00 =

ns

Show contact lines Label distances

P D Short Contact < (sum of vdW radii)
et tnt | H-Bond Default definition
entre

MNote that you can shift-dick on atoms and bonds to select and de-select whole molecules.

Cancel =

Apply

Contacts...

More Info o

Powder...

ouse button and move the mouse to rotate the structure

g X
Options
Show hydrogens |:| Depth cue
Showcellaxes || zClipping
D Label atoms Stereo

o



Exploring symmetry

@ HXACAN (Pcab) - Mercury - m| * o p . . 5
. . . . . . . y | <
File Edit Selection Display Calculaste CSD-Community CSD-Core CSD-Materials CSD-Discovery CSD Python APl Help ( S D R efc Q d e
» o :
Picking Mode: Move Labels ~ | Clear Measurements @ p % D Show Labels for |All atoms with | | >< Q C Q N o >
Style: Ball and Stick vICoIour: by Symmetry operation b Manage Styles... |Publication N Atom selections: L e o
D Animate. .. Default view: |b ~ | a b c a b* & - X+ y- y+ - 7+ x90 x+490 y90 y+90 =z-90 Select by SMARTS: » v o "
B
@ Hxacan - O
Current structure: | HXACAN
Customise... Click on a column heading to sort rows.
Save...
Structure
M Ab 5 o] Descripti Detailed Descripti Ord T
Diagram umber ymm. Op. escription etailed Description rder pe
1 1 xyz Identity Identity 1 1
Atoms 2 i 2 -x,1/2-y,1/2+z Screw axis (2-fold) 2-fold screw axis with direction [0, 0, 1] at @, 1/4, z with screw component [0, 0, 1/2] 2 2
Bonds E 3 1/2+x,-y,1/2-z Screw axis (2-fold) 2-fold screw axis with direction [1, 0, 0] atx, 0, 1/4 with screw compenent [1/2,0,0] 2 2
Contacts 4 4 1/2-x,1/2+y,-z Screw axis (2-fold) 2-fold screw axis with direction [0, 1, 0] at 1/4, y, 0 with screw component [0, 1/2,0] 2 2
5 5 -%-y-z Inversion centre  Inversion at [0, 0, 0] 2 -1
Centroids . . . . . R . .
6 6 x1/2+y1/2-z Glide plane Glide plane perpendicular to [0, 0, 1] with glide component [0, 1/2, 0] 2 -2
Flanes 7 T 1/2-x,y1/2+z  Glide plane Glide plane perpendicular to [1, 0, 0] with glide component [0, 0, 1/2] 2 -2
g 8 1/2+x,1/2-yz Glide plane Glide plane perpendicular to [0, 1, 0] with glide component [1/2, 0, 0] 2 -2
All Angles
Display Options All Torsions
Display

[ ] short Contact < (sum of vdW radi) Contacts...

Close

Asymmetric Unit |:| H-Bond Default definition a Show cell axes
mo ] wtor

Powder...
Reset

I:‘ Z-Clipping

Stereo

CCDC




@ HXACAN (Pcab) - Mercury — O X
TO ShOW Or remove File Edit Selection | Display Calculate C5D-Community C5D-Core  CSD-Materials  C5D-Discovery  C5D Python APl Help
Sym met ry elements Picking Mode: Mc Styles b “ | Clear Measurements {b p [% |:| Show Labels for |All atoms with »
Style: Ball and Stick Label » eration R Manage Styles... | Publication R Atom selections: R
abels
& sym ents * a b ¢ a* b* c* X- X+ y- y+ z- z+  x90 x+90 y-90 y+90 290 P celect by SMARTS: »
Colours g
Show Symmetry Elements Show/Hide 9

Show Inversions
| Show Colour Size '

Mare Information g

Symmetry Elemnents...
Voids...
Show Axes
Show proper rotation axes Display Options...
Show screw axes Show arrows Manage Styles...
Show rotoinversion axes
View along r
2-fold  Colour | N 3-fold  Colour
Dial box...
4-fold Colour | 6-fold Colour | N 12l box
Show Glide & Mirror Planes s Splash screen
Show mirrars Colour l 0.68 Toolbars »
Show dlides Colour | N ' 0.17 Options
+'| Show hyd Depth
[ ] shadous | ] short Contact < (sum of vdW radi) Contacts... onhydrogens || penth cue
[ ] H-Bond Default definition showcel axes || 2-Clipping
Defaults oK More Info hd |:| Label atoms Stereo
Powder. ..
Reset




@ HXACAN (Pcab) - Mercury

File Edit Selection

Picking Mode:

Style: Ball and Stick

D Animate. ..

Display Calculate CSD-Community C5D-Core

Move Labels

~ Colour: by Symmetry operation

Default view: b | ab

C5D-Materials

C5D-Discovery  CSD Python API

~ | Clear Measurements &]

R

b* *

Q @? I:‘ Show Labels for | All atoms

Manage Styles...  Publication

+ y- y+

- Z+ x-90

R

Xx+90 w90 w490

Help

Atom selections:

z-90 = = J T

with  Atom Label

@

Display Options
Display

Packing

Asymmetric Unit

I:‘ Auto centre

Reset

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

l:I Short Contact < (sum of vdW radii)
[ ] H-Bond Default definition

Contacts...

More Info

Powder...

Options

s
s
.

— *
o
zoom- zoom+ |- Select by SMARTS: d ”
Structure Navigator g x
K3
HXACAM Find
Crystal Structures Spaceqroup ) d

HXACAMN Pcab
HXACAMNDT P21/a
HXACAMNDZ P21/c -
HXACAMNDZ P21/n \g
HXACAMND P21/n
HXACAMNDS P21/a
HX{ACAMNOE P21/a o
HXACAMNOT P21/n
HXACAMNOE Pbca
HXACAMNDIS P21/n
HXACAMNTD P21/n
HXACAMNTI P21/n
HXACAMT2 P21/n
HXACAMN13 P21/a
HXACAMT4 P21/a
HXACAMTS P21/a
HXACAMTG P21/a

7 ;
HXACAMNTT PE'I_{E W

— LAy P
<< ==

ee View

I:' Multiple Structures

Structures...

CCDC



Calculating centroids

A centroid is the
geometric
centre of a group
of selected

atoms
Learn more in the
Glossary on the
handout.

@ HXACAN (Pcab) - Mercury

Picking Mode: Lasso Atoms

Style: Ball and Stick hs

l:‘ Animate. .. Defa

O Centroids

dick on a list item

Pick an object from the list below, or in the graphics window, or right-

New Centroid...

Edit...

Close

Delete

[V] Packing

D Auto centre

Reset

Eile Edit 3election Display Calculate

D Short Contact < (sum of vd|
asymmetric Unit [ H.Bond Default defin

Centroids...

Planes...

Packing/Slicing...
Contacts...
Maolecular Shell...

Graph Sets...

Powder Pattern...

C5D-Community  C5D-Core

C5D-Materials

CSD-Discovery  CSD Python APl Help

~ | Clear Measurements @ @ D Show Labels for | All atoms

Create centroid:
Pick atom to select:

O Picked atom
@ Ring

Or select:

All
Non-hydrogen

Hydrogen

Show

Transparent

Colour: | N

@ Centroid Properties

O Picked molecule

Label fentroid: C2C6C1C3C5C4

Cancel

At

x-

Manage Styles. ..

X+ y-

¥+

-

Publication R Atom selections: v

Z+

x-90 x+90 y-90 y+90

Contacts...

More Info o

Powder...

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

TeSTUTuTe

90 z+90 & = J. T

Options

Show hydrogens |:| Depth cue
Show cell axes l:‘ Z-Clipping

D Label atoms Stereo

with  Atom Label

Zoom-

Zoom+

Select by SMARTS:




Calculating centroids

@ HXACAN (Pcab) - Mercury

Picking Mode: Lasso Atoms T
Style: Ball and Stick hs Planes
l:‘ Animate. .. Defa

Packing/Slicing...

Reminder: You can
change label colours

Contacts...

Maolecular Shell...

and size
Display > Labels

Graph Sets...

Powder Pattern...

o Centroid Properties

Create centroid:
Pick atom to select:

O Picked atom

O Picked molecule

O Centroids @ Ring
Pick an object from the list below, or in the graphics window, or right- Or select:
dick on a list item
All
Non-hydrogen
Hydrogen
Edit...
Show
Close

[V] Packing

Asymmetric Unit

D Auto centre

‘:‘ Short Contact < (sum of vd|
[ ] H-Bond Default defin e

Colour: | N

Reset
0K

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

Label fentroid: C2C6C1C3C5C4

Cancel

Eile Edit Selection Display = Calculate CSD-Community C5D-Core  CSD-Materials  CSD-Discovery  CSD Python APl Help

~ | Clear Measurements {b @ Q D Show Labels for | All atoms with | Atomn Label

h¥ Manage Styles... |Publication

b* c* ¥- X+ Y- y+ - Z+  x-80 x+90 y-80 y+90

/, -
g

R Atom selections: v

z-90 z+80 & = J. P zoom- zoom+ Select by SMARTS:

ceeriF: C6C1C4C3C5C2 ce]nrotd: C1C6C2C3C5C4

Contacts...

More Info o

Powder...

o s ™ o

| ( cenjroifi: C3 C1 C5 C2 C¢ m.“.
G i ~id
»

O oty F
& e —
> centroid: C1 C3 C4 C6 C2 C5

¢ w9 .0

l(ce ff: C6 C3C1C; C4C5
W)
" SNa

A

N

Options

Show hydrogens |:| Depth cue
Show cell axes l:‘ Z-Clipping

D Label atoms Stereo




Measuring distances between centroids - -

@ HXACAN (Pcab) - Mercury

File Edit  Selection DisEIa: Calculate CSD—CommuniE CSD-Core  CSD-Materials  CSD-Discovery  CSD Python APl Help
Picking Mode: Measure Distances ~ 0 Clear Measurements {b @% D Show Labels for | All atams with | Atom Label

Style: Ball and Stick ~ Colour: by Element ~ Manage Styles... |Publication b Atom selections: h¥

l:‘ Animate. .. Default view: |b ~ | a b c a® b*® c* x- X+ y- y+ z- z+  x-80 x+90 y-90 y+80 z-90 z+80 & = | T zoom- zoom+ Select by SMARTS:

Reminder: You can
change the picking
mode to measure : s ~
distances, angles and & 0T ea & T T .
torsions or right click e A5 e 7 e AHFF Clear Al Objects

on the visualiser Right click on a
centroid to bring up

the object menu

Colours

Labels

Show/Hide

Display Options .
o More info tables —
Fady l:‘ Short Contact < (sum of vdW rad Contacts... SHoxtvkoos |:| Depthicie

nit H-Bond Default definition [ . Showcellaxes || zClipping
O available Qn centroids o ] Zeme O
and distances

Asymmetric Uy
D Auto centre

Reset

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




Calculating planes L

@ HXACAN (Pcab) - Mercury
Eile Edit Selection [Display Calculate CSD-Community C5D-Core  CSD-Materials  CSD-Discovery  CSD Python APl Help

~ | Clear Measurements @ . @ D Show Labels for | All atoms with | Atomn Label

h¥ Manage Styles... |Publication b Atom selections: h¥

Picking Mode: Lz Centraids..

Style: Ball and Stick

l:‘ Animate...

Planes...

a b c & b* = x- X+ y- y+ z- z+  x-80 x+90 y-90 y+80 z-80 =z+90 < > ). T zoom- zoom+ @ Selectby SMARTS:

Packing/Slicing...
Contacts...

Molecular Shell...

9 Planes

Pick an object from the list below, or in the graphics window, or right-

dick on a list item

Edit. ..

Close

Delete

Graph Sets...

Powder Pattern...

@ Plane Properties @ Plane Properties

Mean plane bkl

Select at least three atoms to
caleulste least squares plane:
Pick atom to select:

() Ficied atom
[ o

Mean plane

Create Miller plane:

Miller indices.

Nen-hydrogen

Hydrogen

Show Show

Label [mean: ‘ Label |(ooo)

Transparent Transparent Options

Colour: Gl CoeacHS .. Show hydrogens |:| Depth cue

Show cell axes l:‘ Z-Clipping

oK Cancel
MoreInfo v D Label atoms Stereo

’ Powder...

Reset

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




Calculating planes Lt

@ HXACAN (Pcab) - Mercury

Eile Edit Selection [Display Calculate CSD-Community C5D-Core  CSD-Materials  CSD-Discovery  CSD Python APl Help
Picking Mode: Lz Centroids ~ | Clear Measurements {b @ Q D Show Labels for | All atams with | Atom Label
Style: Ball and Stick Planes... ~ Manage Styles... |Publication b Atom selections: h¥

l:‘ Animate. .. a b c a* b* c* x- X+ y- y+ z- z+  x-80 x+90 y-90 y+80 z-90 z+80 & = | T zoom- zoom+

Select by SMARTS:

Packing/Slicing...
Contacts...

Molecular Shell...

0 Planes

Pick an object from the list below, or in the graphics window, or right-
dick on a list item

Edit. ..

Close

Delete

Tick
“Transparent”
to see through
the plane

Graph Sets...

Powder Pattern...

@ Plane Properties x [ @ Plane Properties

Mean plane bkl

Select at least three atoms to
caleulste least squares plane:
Pick atom to select:

() Ficied atom
[ o

Mean plane

Create Miller plane:

Miller indices.

Nen-hydrogen

Hydrogen

o Show

Label [mean: ‘ Label |(ooo)

Transparent Transparent Options

Colour: Calour: Contacts... Show hydrogens |:| Depth cue
Show cell axes l:‘ Z-Clipping

oK Cancel
MoreInfo v D Label atoms Stereo
Powder...
Reset
Press the left mouse button and move the mouse to rotate the structure




Exploring voids

CSD Refcode: SAHYIK

0 Packing and Slicing

Packing

Show cell axes
Label cell axes

Reset

Slicing
I:‘ Show slice

Select plane:
New...

Depth:
Area:

Displacement:

2x2x2

3x3x3

I (-111) BFDH relative area: 0.096

Edit...

Indude atoms
... that Fit
... in molecules whose Centroids fit

+.. in molecules where Any atom fits

OO®O

+.. in molecules where All atoms fit

Delete

&
19
@ HXACAN (Pcab) - Mercury
Eile Edit Selection Display Calculate C5D-Community C5D-Core  CSD-Materials  CSD-Discovery  CSD Python APl Help
Picking Mode: Lasso Atom: . ~ | Clear Measurements {b % l:‘ Show Labels for | All atoms with Atom Label
Centroids...
Style: Ball and Stick ~ hs Manage Styles... |Publication b4 Atom selections: v
Planes...
D Animate. .. De a* b* = X- X+ y- y+ z- z+ %90 x+90 w90 y+90 z90 z+90 & > L T zoom- zoom+  Selectby SMARTS:
Packing/5licing...
X
Contacts...
Malecular Shell...
Graph Sets...
Powder Pattern...
Structure Overlay...
Malecule Overlay...
Show plane
Show bounds
Calculate >
oe - Packing/Slicing to
20.00 :
w2 change how much of
Options
Reset

the structure you
want to explore

Contacts...

More Info A

Powder...

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

Show hydrogens l:‘ Depth cue
Show cell axes D 2Z-Clipping

l:‘ Label atoms Stereo




Exploring voids =-

@

@ HxaC

Style:

Eile Edit Selection = Display Calculate C5D-Community C5D-Core  CSD-Materials  CSD-Discovery  CSD Python APl Help

Picking Mode: La Styles » v | Clear Measurements g!b @ l:‘ Show Labels for | All atoms with | Atom Label

AN (Pcab) - Mercury

Capped Sticks Labels [ hv4 Manage Styles... | Publication ~ Atom selections: v

@ voids

Find any empty spaces (voids) in crystal unit cells that are big enough to hold & spherical probe” of
the given radius. Decrease the Probe Radius to find smaller spaces. Decrease the Grid Spacing to
create smoother surfaces, To see voids in more than one unit cell, use the Packing/Slicing dialog to

turn on packing and increase the ranges along a, b and c.

Show

Probe Radius:

Approx. Grid Spacing:

Calculate using the

Display Options

Outside Colour:

Inside Colour:

Results

Volume

Defaults

|1.2 | E
||:|.:-r | &
Caontact Surface N
‘ ??.?‘ % of unit cell volume
‘ 13140.13‘ A
oK Apply Cancel

T = p a b c a b® & X- X+ y- y+ z- z+ %90 x+90 w90 y+90 z90 z+90 & > L T zoom- zoom+  Selectby SMARTS:

Show/Hide

More Information

Symmetry Elements...

Voids...

Display Options...

Manage Styles...

View along

Dial box...

Splash screen

Toolbars

g X
Options
c V| Show hyd Depth
:] Short Contact < (sum of vdW radii) Contacts... ow hydrogens l:‘ epth cue
[ ] H-Bond Default definition show cellaxes || 2-Clipping
MoreInfo hi l:‘ Label atoms Stereo

Powder...

on and move the mouse to rotate the structure




Explore More!

» So far we have explored the backbone of the Mercury amalg/sisftoéls..

* You can also find a range of more advanced tools you can use to
gain more insights into your structures.

» Lets explore a selection of these that either complement or are built
on the ones discussed in this session.

CCDC
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Measurements of bonds, angles, and torsions .

Mogul g

Mogul search - Bond angle - 01 C1N1

a0

Value in query: 124,171°

28 -

Mumber of hits

0 g g g
115 120 125 130 135

CCDC

Click to {de)select bars; dick and drag to (de)select a range



Measurements of bonds, angles, and torsions

@ HXACAN (Pcab) - Mercury

File Edit 5Selection Display Calculate

Picking Mode: Lasso Atoms

@ Mogul Search Settings - *

Fragment Types
Bond Length Valence Angle Tarsion Angle Ring

Search Filter Options

Available filters

R-factor |==5.0%
Exdude | Solvents
Heaviest Element U
l:‘ Apply filters
Exdude |Organometallics
Exdude Powder structures

Search Mode
O Only find fragments that match exactly
@ Find similar fragments if number of exact matches is less than

Angles Torsions Rings

Bonds

Customise fragment dassification ...

CSD-Community = CSO-Core

CSD-Materials  CSD-Discovery  (CSD Python APl Help

O Q} I:‘ Show Labels for | All atoms

Publication ~

Launch WebC5D
ConQuest Hit Highlighting... etk -

Launch ConCQuest

- 7+ %90 x490 y90 y490 z90 z490 & = o T zoom-

Data Analysis Module...

Meogul Geometry Check...
Launch Megul

Magul 5ettings...

IsoStar Interaction Check...
Launch lso5tar

|soStar Settings...

Select Databases...

Help Close

AU TENUE

Reset

Options
ladii) Contacts... Show hydrogens I:‘ Depth cue
n Show cell axes E\ 2Z-Clipping

More Info o~

D Label atoms

Stereo

Powder...

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

with Atom Label

zoom+

Select by SMARTS:

] @ .

To run a Mogul
geometry
check go to
CSD-Core >
Mogul
Geometry
Check

CCDC




Measurements of bonds, angles, and torsions

Histogram: click in bar to deselect, click again to reselect. Right-click for options.

] @ s
e ®
@
» ®
@ Mogul Results Viewer - m] X ®
®
Show [ hide : Fragments... Deselect all fragments Export... 9
Help ’ Double click to view result in Mogul . °
Type Molecule Fragment Classification Mo, of hits Query value Mean Std. dev. z-score % - mean Minimum Maximum Median | d{min) | Lod| <
W bond
v HXACAN ® ®
c2c Not unusual (enough hits) 11501 1392 1.388 0.017 0.267 0.004 1129 1577 1389 0.000
Y er) Not unusual (enough hits) 20000 1.385 1.383 0.017 0.089 0.002 0.882 1.646 1384 0.000
c3c4 Mot unusual (enough hits) 10415 1.381 1.385 0.019 0.211
Cc5C4 Mot unusual (enough hits) 10415 1379 1.385 0.019 0323 @ CCDC Mogul 2020.3.0: HXACAN (Peab) - Mercury - ]
C6Cs Mot unusual (enough hits) 20000 1391 1.383 o.0m7 0.435 File Searches Databases Help
c6C1 Mot unusual (enough hits) 11501 1.386 1.388 0.017 0.140 Buld quer Results and analysis S —
[&:Fer) Mot unusual (enough hits) 4811 1.310 1.501 0.021 0.452 Bule query - -
C1N1 Mot unusual (enough hits) 10620 1424 1412 0.020 0.583 B Mogul search - Band angle - €5 €4 €3
o1¢a Not unusual {enough hits) 10295 1.381 1265 0.023 0.663 :ﬁ;ﬁ:‘:ﬁ"g"“”
02¢7 Mot unusual (enough hits) 4811 1223 1.228 n.022 0.238 Acepted hits: 8456 380 Value In query: 120, 163°
C7T N1 Mot unusual (enough hits) 1693 1.342 1.335 0.018 0.705 R-factor: Any Heaviest Element: Any
v angl Exdude: None
gle
v HXACAN Relevance Number  Contribution
C6C1C2 Not unusual (enough hits) 10675 119.757 119.032 1344 0.539 S 2456 100.0% P
C2CTNT Not unusual (enough hits) 11020 123.755 120413 3.3601 0.994 :
CECINIT Not unusual (enough hits) 11020 116.457 120413 3.361 1177
G Not unusual (enough hits) T 119.355 120.297 1136 0.829
c2cac4 Not unusual (enough hits) 10375 120.688 119.875 1.078 0.754
C5C4C3 Not unusual (enough hits) 2436 120,163 119.769 1.635 0.241 3216
Q1C4c3 Not unusual (enough hits) 10415 118.961 120.007 2.809 0373
Q1C4Cs Not unusual (enough hits) 10415 120.875 120.007 2.809 0.309 £
C6C5C4 Not unusual (enough hits) 10375 119.547 119.875 1.078 0.305 5
C5C6CT Not unusual (enough hits) T 120.398 120.297 1136 0.089 I
02C7C8 Mot unusual (enough hits) 4311 122,654 122.058 1.810 0.329 ; 214 |
CBCT M1 Mot unusual (enough hits) 1693 114,596 114,988 1.445 0.271 View diagrams. .. Morelaier
Q2 CT N1 Not unusual (enough hits) 1693 122.746 123.042 1.307 0.227
CINICT Not unusual (enough hits) Kl 129.809 127.993 1.790 1.012
W torsion 1072
v HXACAN Statistics
CZCINTCT Mot unusual (enough hits) 10357 17.826
C6CINICT Not unusual (enough hits) 10557 -164.222 Total : 8456
. Selected : 8456
CBCTNICT Mot unusual (enough hits) 1493 -178.813 Mean : 119.763°
Q2CTNICl Not unusual (enough hits) 1493 0435 Standard deviation : 1.635° ] : : 5
V' ring Minimum : 64.314° 60 70 90 100 110 120 130 140
Lower quartile : 119,268° Bond angle / °
v el B
C1C2C3C4C5Ch Mot unusual (enough hits) 1000 Upper quartile : 120,154>
Maximum : 139.970° Click to (de)select bars; dick and drag to (de)select a range
| z-score | : 0.241
Data libraries
Histogram display al hits in histogram
< CsD 5.42
Displayed hits: 8436 Eilters... Cluster
All fragments... View query... | bits in histo
selected hits: 3456 alhits in histogram C3D Feb21 update




Creating reports

Molecular Geometry Report for HXACAN

Molecular Analysis

MeCO

Figure 1. Dizgram for HXACAN

Crystal Structure Report for HXACAN

Crystal Structure Analysis

G HXACAN (Pcab) - Mercury

CCDC

lit Selection Display Calculate

E= Lasso Atoms

CChC

C5D-Community  CSD-Core  CSD-Materials
| Clear Measurements 41_'“]
by Element h

v - X+ Y- y+

7-

z

CSD-Discovery = CSD Python APl Help
Analysis » with | Atom Label
Menase S PUb' Reports » crystal_structure_report.py

Searches

user_support.py

melecular_geometry_report.py

quick_geometry_check.py

Table1 ! H H
Cerier MeCo welcome.py quick_packing_check.py
SMILES
mioleculzr weight - I
Micleculer Formuta 1 on . . simple_report.py
Fe— calculate_CSD_diversity_score.py
 tbond Donors
# H-bond Acceptors
# Rotatable Bonds .
Fraction N0 Atoms Optll:lﬂi...
Fraction Halogen Atoms
Figure 1. Diagram for HXACAN .
Bond Lengths C5SD Python APl Documentation
Table 1. Selected Crystal Structure Information
T
Identifier HXACAN
Atom 1 Atom 2
e o 122 |Formula C8 HS N1 02 CSD Python API Forum
= = s Space Group Pcab
<3 = 1381
o5 m 1378 Cell Lengths (&) a11.2050 b 17.1640 ¢ 7.3830
|2 = S50 Cell Angles (%) @ 90.00 B 50.00 y 30.00
TE C1 1386
E = ry Cell Volume (&) 1497.98
c1 NL 1474 R-Factor 7.70
o1 C4 1381
o2 T 1223 V I d P k- A I .
= o oo 'olume and Packing Analysis
Bond Valence Angles Table 2. Crystal Packing Information
= |Estimated volume from 18 B2 rule 1584.0
Arom L Atom 2 Atom3 - |Experimental volume 1497.977

<8 c1 c2

Packing coefficient 0.69
c2 1 N1
o5 c1 N1 CSD average packing coefficient for organic molecules 0.68(4)
= 2 = Calculated veid percentage® 0.0
c2 c3 c4

i =
o o = Calculated veid volume= 0.0 o
- ptions
o1 c4 c3
o = = Fractional Atom Coordinates o Contacts. show hydrogens [ | Depth cue
I, e

cs cs o1 | 9 lippis
= = = Table 3. Atomic Coordinates m"“ S0t clavs |:| 00000
cs o NL Atom X ¥ z More Info R D Label atoms
(£ 57 NE C1 0.446 0.333 0291
£ [ = Powder...

c2 0.339 0.337 0.212

=) 0.279 0.268 0.207 L
c4 0.324 0.201 0.281 the structure

D



Hydrogen Bonds

Full Interaction
Maps (FIMs)

Mean H-Bond Propensity
go 01 02 03 04 05 06 07V 08 09 10
0.0 1 1 1 1 1 1 1 1 1 1

0.1+

Hydrogen Bond
Propensity (HBPs)

0.2

0.3+

0.4 4

0.5+

0.6 -

0.7

Mean H-Bond Co-ordination

0.8

8 CCDC




Creating a FIMs and HBPs 7

@ HXACAN (Pcab) - Mercury

FIMs enable you to
generate a 3D

File Edit Selection Display Calculate C5D-Community CSD-Core CSD-Materials  CSD-Discovery  (CSD Python APl Help

Picking Mode: Lasso Atoms hv Search > _abels for Al atoms v with Atom Label \ | .
INteraction mMap
Style: Ball and Stick * Colour: by Element . Atom selections: b l
Calculstions > around a molecule
|:| Animate. .. Default view: b | a b c a* b* y-90 y+90 z-90 z490 & — | T zoom- =zoom+ || Select by SMARTS:

representing
regions of higher
probability to find
interactions with

4
Polymorph Assessment Hydrogen Bond Propensities...

Co-Crystal Design H-bond Coordination Quick-view...

certain functional
groups

@ Full Interaction Maps Full Interaction Maps...

Options Maps Hotspots Log Files

Hydrate Analyser...

Map Contour Levels

Probe Solvate Analyser...

Getting started with Full Interaction Maps

Display first contour with initial level of 2.0 :
Uncharged NH Nitrogen
Charged NH Nitrogen

Display second contour with inital level of -
|| RNH3 Nitrogen
Display third contour with initial level of ] Alcohal Oxygen

Carbonyl Oxygen

<]

Aromatics Analyser...
llaria Gimondi — February 15, 2021

Our collection of educational resources has been growing throughout 2020, welcoming new How fo videos (on aur
“YouTube and LabTube channels). new self-guided workshops and updates to our existing material. We also added a
feedback survey for you to fillin at the end of each workshop to let us know how we are doing and how we can improve.

Conforrmer Generation...

<1

This month we include in our collections 2 new resources_both about Full Interaction Maps (FiMs_for short): an

Hotspots

Water Oxygen educational videf the right time
to write a blog alf . > pbout FIMs, to
l:‘ Generate hotspots in the map Oxygen Atom . Launch DASH the first steps to M O re I nfo ava I | a b | e

Methyl Carbon

e iN OUr blog and

RN

Aromatic CH Carbon
C-F Fluorine Full Interaction d presents the
— regions of highe \/ | e O erful tool that
< wie made it avail
A greatway o TSR T T 1O SHOUT T DT HOW IS (70T 00 ETE EPFEXTDIES et P Give you an idea
about insightful information that FIMs can provide on your molecules, crystal structures, and ligand inferactions. Our new
educational video on FIMs aims exactly at this.
Defaults
Options Full Interaction Maps (FIMs)
Calculate M Clear Maps & Hotspots Load M Save M o ook o eses e
alculate Maps ear Maps & Ho oad Maps... ave Maps... ose S
P P P P Show cell axes D 2Z-Clipping
MoreInfo ¥ D
(e Label atoms Stereo

=y https;//www.ccdc.cam.ac.uk/Community/blog/getting-started-with-FIMS/ .

Press the left mouse button and move the mouse to rotate the structure Click on the image fo watch the video on YouTube
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Aromatics Analyser T\ N e e
0 Aromatics Analyser... GODRAS > ’
Select atoms in just one molecule
Centroidl Centroid2 Distance oggftaﬁ‘;m “;"l;s;hr Score Assessment
T R N
2 1 13 4.9 67.32 s 8.9 _
3 1 2 127 0 Yes 1.5 Weak
4 1 3 127 0 Yes 1.3 Weak
5 1 ] 8.07 7739 Yes 0.8 Weak
& 1 T 8.07 7739 s 0.8 Weak
7 1 2 9.16 7739 Yes 0.4 Weak W
[] indude Intramolecular paire [ | Excdude symmetry equivalent interactions
Calculate Export | Atominfo

CCDC
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@
g the Aromatics Analyser f»
@ HXACAN (Pcab) - Mercury
File Edit Selection Display Calculate CS5D-Community C5D-Core CSD-Materials  CSD-Discovery  CSD Python APl Help
Picking Mode: Lasso Atoms b Show Labels for  All atoms with  Atom Label
Search L4
Style: Ball and Stick ~ Colour: by Element Calculations » b Atom selections: hs
I:‘ Animate. .. Default view: b ~| a b ¢ & b K+90 -390 y+90 z-80 z+90 ¢ > ). T zoom- zoom+ - Selectby SMARTS:

Polymeorph Assessment

Co-Crystal Design

0 Aromatics Analyser... HEACAN

Select atoms in just one molecule

Full Interaction Maps...

| ~ Hydrate Analyser,
) ) ) Relative Inter-
Centroidl Centroid2 Distance Orientation molecular Score Assesement
Solvate Analyser...
11 2 4,65 5843 Yes 8.9
Aromatics Analyser...
Conformer Generation...
31 12 5.94 26.95 Yes 59 Moderate
@ ‘eunchoask
4 1 7 8.93 ] Yes 0.6 Weak
51 ] 8.6 5843 Yes 0.6 Weak
6 1 B 9.38 ] Yes 0.4 Weak
71 4 9.88 50.79 Yes 0.2 Weak
l:‘ Include Intramolecular pairs Exclude symmetry equivalent interactions
Calculate Atom info Close

Reset

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

Contacts...

More Info o~

Powder...

Options

Show hydrogens E\ Depth cue
Show cell axes l:‘ 2Z-Clipping

|:| Label atoms Stereo




