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Introduction

Mercury is the visualisation and analysis software of the Cambridge Structural
Database (CSD). With Mercury you can visualise in 3D structures from tlas CSD
well as your own and produce higjuality publicationready images, frames for
videos and 3D prirfiles. Mercury is also a support in investigating and analysing
crystal structures, thanks to features such as packing diagrdimplay and
strength assessment dhtermolecular interactions networks, calculation and
display of voids, calculation andsglay of BFDH theoretical crystal morphologies

and more (features availability subject to appropriate licen¥eu can read more | @ sz e-n-verary o x
H File Edit Selection Display Calculate CSD-Community CSD-System CSD-Materials CSD-Discovery CSD Python APl Help |
abOUt Mercury Owe Picking Mode: Pick Atoms v | Clear Measurements Ep @3 [ Show Labels for |All atoms with Atom Label
Style: Ball and Stick  Colour: by Element ~  Manage Styles... Publication ~ = Atom selections: v Select by SMARTS: [c]

In this workshop we will see features of Mercury that enable an effectiv
visualisation of crystal structures and how to produce higgolution images
using the PO\Ray feature in Mercury.
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https://www.ccdc.cam.ac.uk/solutions/csd-system/components/mercury/

Examplel. Generating Structure Views

To communicate science effectively, researchers must be able to provide clear
images of structural models for inclusion in manuscripts and presentations. The
program Mercury contains many features which can assist in the production of
high-quality, highresolution graphics of molecules.

The following exercises will introduce you different styles and settings for
visualising in Mercury.

For these examples we will be using entries in the Teaching Subset, however, the
following methods can bapplied to any entry in the CSD, or any of your own
structure files.

Ellipsoid View (right) and Polyhedral view (|
for structure withrefcodeBIMXOK

Generating a Simple Molecular View

In this section, you will learn how tgelectstyle options to generate a simple
molecular view.

1. Open Mercury by clicking thdesktopicon, or launching from thet&t menu,
LaunchpadrfacOSpr command line (Linux).

2. IntheStructure Navigatowindow, type the refcode CCXAPT, to bring up the
structure of a cisplatin derivative.

3. The whole molecule should be displayed in the viewing window. In the
Display Optiongoolbar at the bottom of the Mercury display windgwick
the box forAsymmetric Uniand you will see half of the molecule disappear.
Untick the box to bring back thehele molecule.

4. To generate the view in Step 3 above, choBsblicationfrom the Manage v
Stylesdrop-downmenu. Experiment by choosing other styles from this menu.

5. To change the style of the atoms and bonds in the structure, but to keep the
white background, use th&tylesdropdown box. Experiment with this by
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6. The whiteplatinum Pt) atom may not stand out against a white backgnd.
To change its colour, rigidlick on the Pt atom and choo&lours > Purple
You can choose any colour in the list, depending on your preferences.

7. To change the colours of multiple elements at a time, useElleenent Colour
Optionsdialog, by rightclicking on any atom and selecti@glours > Element
O2f 2 fieNiEthé dropR2 6y Y Sy dzod ¢2 NBad2NB
view, simply seledPublicaton from the Manage Styleglrop-down menu.

8. To orient the structure, click and drag to rotate in 3 dimensions. -Shigk
and drag to rotate the structure only in the plane of the screen. Coflick

(CmdClick for macO%nd drag to translate the structure in the plane of the
screen. Experiment with these techniques until you have the view you desire

Press theResetbutton to return to the original view.
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Generating Ellipsoid and Polyhedral Views 1

In this section you will learn how to generate ellipsoid and polyhedral views.
Displacement ellipsoids can be displayed for structures where the structure file
contains Atomic Displacement Parameter Valudor Polyhedral displays, the
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the polyhedron.Polyhedral displays are possible for megajanic molecules,

where the metal is the central element.

Ellipsoid View

1. In the Structure Navigatowindow, type the refcode BIMXOK, to bring up the
structure of merTrichlorotris(cyclopentanone oximahodium(iii).

2. ChoosePublicationfrom the Manage Styleslropdownmenu.

3. To change the style of the atoms and bonds in the structure, usé&tyles
dropdown box. Select Ellipsoid

4. We can take a closer look at the settings for Ellipsoid style. Rlightin the
main window, Select Styles > Ellipscdis i A y 3 & X

5. Click on the Draw principal ellipses box to show the principal ellipses. The
default colour is black, change the colours to see how it changes the look of the
molecule. The hydrogen spheres are set to @380 click in the Draw hydrogens
box to change the radius. The bond style can be changed from Stick to
Wireframe or adjust the scale to vary the thickness of the bond. The default
values in the settings are adequate for this workshop. When you are ready to
continue, clickDefaults and clickClcse to exit the Ellipsoid Display Options
window.

6. The molecule pictured in 5 shows the principal ellipses and wireframe bond
style. The figure in 6 uses the default ellipsoid settings.
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Polyhedral View

Now we are going to generate a polyhedral view of the fhiéchloro

tris(cyclopentanone oximehodium(iii) complexBefore applying the styjecan

you predict where the polyhedral corners would reside in this comgPexour

current view should be figure 6.

7.To change the style of the atoms and bonds in the structure, us&tyles
dropdown box. Select Polyhedral
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9. Click on Catral Elements to see which elements are included in this definition,
clickCanceto return to the Polyhedral Display Options window. Click on Ligand
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11.You should be able to create Ellipsoid and Polyhedral views for complexes
Remember, Ellipsoid style depends on the inclusion of certaianpeters in
the structure file or deposited entry. Polyhedral style depends on the inclusion
of the central element in the Polyhedral Display Options.

e Polyhedral Display Options X

Connectivity options

] mclude Pi bonds

Central Elements...
N, Display options

] praw edges

Ligand Elements...

Opacity: '

Defaults Close

Select one or more elements or groups from the periodic table

Il

[ s e el =
el &l R
& ] BlEnnlE

i ] 5 i O S0 1 5 1
5 O ) o 5
] I i S 5 e )
5 s ] ]
Ve ] ) ) i 1
1 o i i e i
5 7 1 )

Current Selection ‘B,C,S\,N,P,AS,U,S,Se,TE,F,C\,EF,LALHE,NE,AF,KV,XE,RH,H,D

Cancel




Exampleé. GeneratingHdighResimages

There are many ways to visualise the structure views created in Mercury,
including highresolution static views, animated rotating images, and 3D printed

models. Each dhese formats has its place in manuscripts, lecture presentations,
websites, and tactile classroom displays.

The bllowing exercise will show you how temgerate highresolution graphics
files from Mercury.

Highresolution images

POVRay, or Persistence of Vision Raytracer, is a program which can be used t 2 | e vavigator a
create very highresolution and stylistic images. This example is not a definitive coxeT] e
guide to POMRay, but will show you how to create a higdsolution imagevia ComalSmdis ooy
the POVRay plugn in Mercury. coapm b
CCYBDX P21/n
1. Open Mercury by clicking the icon, or launching from the start menu. Egégum Eﬂ"“
4 CCYTMP P61

2. IntheStructure Navigatowindow, type the refcod€€CXAPT, to bring up the™ _ = =
structure of a cisplatin derivative. Hie] B Selectin Diply Caloubts

Open... Ctrl+0
Recent Files 8 S >
3. Change colours and styles as in previous examples to obtain your desi ... voecie. P e
view. Make sure the image appears in Mercury exactly how you wantit ... . .
appear in your manuscript or presentationerd the colours of the Ptand CI _— ) i) [0

atoms have been changed, and the molecule rotated to a new orientation. | pov-gayimage..
Printin 30...

4. From the top menus, choodéle > POW I & L YoHadr8hthe POVRay B
Imagedialog box. The upper section of this window includes information on
the resolution and style of the PCRaAy generated image. The bottom
section includes a path to the PAdRAy executable and an Output directory.
You should not need to change the PR&Y executable loction, but you may
want to change the Output Directory lation. Click N2 ¢ # 8oxthis.

it Ctrl+Q

Settings

POV-Ray Executable ram Fles (x86)\CCDC!CSD_2019\Wiercury povray-3. 7.0. ]

OutputDirectory  [Drloutput

images whilst a render is running, it is ne
ingle Instance" option in the "Options™ menu within
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O POV-Ray Image

Change theMaterial Propertiesto the desired setting by clicking in the| s

dropdown box and clicking the appropriate type. Seleretnsparentrom width (pixels) | 1024 | Height (pixels) | 768
the Backgroundiropdown menu. Leave all other default values the same. Material Properties |Standard Mercury | File Format | PNG
Standard Mercury
Background Shiny Custom Color
For complicagd or large images, or on slow computers, FRay may take a [ Geneake Aim ngmc
while to create the image file. Cli€keviewto check what the image will fotate around | Tridescent
look like before rendering the fuflize file. The PORay window will briefly :
appear as the rendering proceeds. Width (ixels)  [1024

When you are satisfied with the output, cliBlenderto create the file. You
can find the .png file in the output directory shown in the bottom of the Badround Hracepaent

Material Properties Standard Mercury

? b4
| Height (pixels) [768
¥  File Format PNG v

¥ | Custom Color

window.

Preview Render, Close

Using differentMaterial Propertiescreates different image styles. Try
different materials to see the effects.

The same image i@hiny Iridescent

and Metallic materials




Example 3Generating a Packing Diagram

In this section, you will learn how to generate a packing diagram of a structure.

1.

2.

In Mercury, type the refcod®¥ EVROIih the Structure Navigatotoolbar.

This will display the metairganic salt compound, norequacurium(iii)
tris(trifluoromethanesulfonate) which crystallises in the space growni6
Tick and untick thésymmetrg Unit box to see what atoms are generated by
symmetry (Step 3 above).

Tick thePackingbox in theDisplay Optiongtoolbar to generate a packing
diagram.

To change the settings of the packing diagram, chdeleulate > Packing/
Slicingrom the top meau. This will launch theacking and Slicirdjalog box.

The top half of this window contains the packing preferences. Click the radio

odzii2zy VySEG (2 aXAy Y2ftSOdzZ Sa 6 KSNSD

changes the packing diagram in tkiercury window. Notice how two more
metalhydrate complexes appear in the center of the view and triflate anions
appear at the edges.

To change the range of the packing diagram along any individual axis, cli
the + 0.5buttons by the corresponding axi Or type a specific range in the
text boxes. This example-E0 to 2.0 along thé axis.

Alternatively, click th@x2x2or 3x3x3buttons to make an expanded packing
diagram along all three axes at once.

To orient the view along the crystall@phicc axis, click the button just

above the viewing window.

When you are done, click theKbutton at the bottom of thePacking and
Slicingdialog box to exit.
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