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Introduction

ConQuest is the desktop search interface to the Cambridge Structural Database
(CSD). It provides an extensive range of flexible search options including
substructure searching with the tandem capability of retrieving defined
geometrical parameters, subject to structural and chemical constraints.
ConQuest can export results directly to Mercury, which is the desktop crystal
structure visualization software. Mercury additionally acts as the interface to
many other CSD applications, including a comprehensive data analysis package
which is dynamically linked to the structure visualizer. We will harness this
functionality in this workshop to explore structure correlations in metal
complexes.

Before beginning this workshop, ensure thatyou have a registered copy of CSD-
Core or CSD-Enterprise installed on your computer. Please contact your site
administrator or workshop host for further information.

Learning Outcomes

After completing this workshop, you will be able to:
e Draw asubstructure query in ConQuest
e Adddefined 2D and 3D parameters to the search query
e Runacombination search and export results to Mercury
e Perform calculations in the Data Analysis Module
e Select, plot and filter data according to specified criteria

We recommend attempting Part 1 or Part 2, each of which take approximately
25 minutes to be completed. The words in Blue /talic in the text are reported in
the Glossary at the end of this handout.

Pre-required Skills

Basic familiarity with the ConQuest and Mercury interfaces is desirable,
however, summary guides are provided at the end of this document.
Materials

You can download the files for this workshop here.
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https://downloads.ccdc.cam.ac.uk/tutorials/Virtual_Workshops/Mercury_VWS_file.zip
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Example 1. The Dimerization of Group 11 L-M—X Halo

complexes

Interpreting the correlation between two structural parameters within a family
of related compounds as providing snapshots of chemical reaction pathways is
one of the fields of study that has benefitted most from the wealth of data
containedin the CSD. One such system, investigated by Echeverriaand Alvarez?,
is the dimerization of Group 11 and Group 12 metal halides. The abundance of
structures bearing a dimeric L-M—X motif provides hundreds of measurements
of bond distances (as wellas formally non-bonded contact distances) and valence
angles which can be used as the starting point for structure correlation studies.

In this example, we will search the CSD for (MX), fragments formed by the
association of L-M—X units, where Lis any ligand, M is one of Cu, Ag or Au, and X
is Cl, Br or I. In so doing, we will collect the M—X:--M distance and the L-M-X
valence angles, and search for correlations between them.

I

o i
\

CSD entry EFIBOO, displaying a weakly bound CuCl dimer.

Part 1. Building search queries in ConQuest

We will build two queriesin such a way that we can deploy them simultaneously
in a structure search. The use of consistent labels means the data retrieved can
be combined in the second half of this tutorial.

Important: it is vital that you keep track of the labels you use for atoms and
parameters in the following steps. We strongly recommend that you use the
labelling scheme shown in Figure 1.

Tip: When defining parameters, it is advisable to use more memorable symbols
in the labels; we suggest M, E and X for metal, halogen and ligand, respectively.
The numbers 1and 2 in Figures 1a and 1b refer to the fragment of the dimer.

1). Echeverria and S. Alvarez, Cryst. Growth Des., 2024, 24, 4743-4747.
https://doi.org/10.1021/acs.cgd.4c00335

X1 M1 E1 X1 M1 E1

X—1B—QA X—1B—QA

|

\

|

i
QA—1B—X QA—1B—X

E2 M2 X2 E2 M2 X2
(a) (b)
5 — 'iB—3aa
M1, M2 = 1B = Cu, Ag, Au
‘ { E1, E2=QA=Cl, Br, |
‘oa—21B— 5% X1, X2 = X = Any

(c)

Figure 1. Suggested atom labelling schemes for (a) bonded and (b) non-bonded
dimers. The labels 1B, QA and X are usedin ConQuesttoreferto atomtype.The
superscript numbers visible in (c) when defining 3D parameters referto the order
in which the atom was added to the draw window. If you edit the structure, these
numbers will change.


https://doi.org/10.1021/acs.cgd.4c00335
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Open ConQuest from the Start Menu or by clicking on the desktop icon .

Click on the Draw button from the Build Queries tab to bring up the Draw
Window.

From the bottom toolbar, click on More...and then Other Elements to bring
up the periodic table.

First, we will selectthe Group 11 metals. Click on 1B at the top of the group
and then click Apply.

Click in the Draw window to add “1B” atoms, corresponding to M1 and M2
in Figure 1a.

Reopen the periodictable as in Step 3 (click Resetif 1B is still selected). Select
Multi Pick from the picking mode section, then click on Cl, Br and | and click

Apply.

Ensure that Single is selected from the Bond: drop down menu. Click, drag
and release on the 1B atoms sequentially in the Draw window to add “QA”
atoms, corresponding to E1 and E2 in Figure 1a.

From the bottom toolbar, click Any and click, drag and release to add “X”
atoms, corresponding to X1 and X2 in Figure 1a.
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o [ le Picking Mode
| ce | pr | nd|Pm|sm| Eu| Gd|To | Dy |Ho | Er [Tm|vo | Lu " Single Pick
AN| Th |Pa| U |Np|Pu|Am|Cm| Bk | Cf|Es|Fm Md|No|Lr Ifi“ Multi Pick |

|
: Current Selection: ClBrl
|

Reset | Cancel l Apphrl 0K |

@ CCoC ConQuest (1)
File Edit Options View Dat

Build Queries '\ Combine {

Di -~
Lo ] | An;{ More... | Groups,,,| C
Author/Journal L
1
__ Namerciass | rvTe—
Elements CorH
Any Non-metal
Formula Any Metal
space Group Any Transition Metal
Any Halogen —
w C
ZiDensity
Experimental
e X1 M1 E1
Refcode (entry ID) X—1B—QA
| @ Other Atom Type
Other Atom Type QA—1B X
A Previous Selections 5
H M| 2W | 30| 4M | NM|  NotH 8A
. |2 || vt L =l E2 M2 X2
| Hlo 2 aa| 4| 5a] 8| 74 [ He
Li | Be 8B B(C|N|Q|F|Ne F‘
- igure la.
| na vig| 38| 48| o8| 68| 78| ax e alsi[p]s[a]a g
MR| K [Ca|Sc|Ti| V[Cr|Mn|Fe|Co|Ni Zn |Ga|Ge|As | Se|Br | Kr
|MR|2R{Rb | Sr| Y | Zr |Nb|Mo | Tc(Ru|Rh|Pd Cd|In|Sn|Sb|Te| | |Xe 1B
3R|Cs|Ba|La|Hf [Ta| W |Re|Os| Ir | Pt Hg Tl |Pb| Bi | Po| At [Rn ;l
Fr |Ra| Ac
Picking Mode
LN ce | Pr|Nd|Pm|Sm| Eu|Gd|To | Dy [Ho| Er |Tm| Yo |Lu 1B
. . @ Single Pick
AN| Th |Pa| U [Np|Pu|Am|Cm Bk | Cf|Es|Fm|Md|No| Lr € Multi Pick
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9. Draw single bonds between the QA and 1B atoms

We will next define 3D parameters. All parameters except Atom Labels can be
renamed, so we recommend that these are defined in the order suggested.

10. From the left-hand toolbar, click Add 3D to bring up the Geometric
Parameters window.

11. In the Draw window, click on the atoms corresponding M1 and E2 in Figure
1a (inthe image to the right, these are labelled as '1B and *QA, respectively).
Next to Distance in the define parameters window, click Define. Tip: the
labels "atom (like 11B) depend on the order they were drawn in; this is why
we recommend relabelling according to Figure 1a.

12. In the Geometric Parameters window, click Options...and in the RENAME:
field, type “M1E2” and click OK.

@ Geometric Parameters pe @ 20 Limits and Options
12 |

To construct Parameter/Object: | PARAMETER: DIST1 —i | (Distance)

Select atoms from main window

11

Hit 'Options..." to set constraints or change options Modify options and hit'Apply’ when done.

Current Selection:

. Geometric Parameters

To construct Parameter/Object:

|Select atoms from main window
Hit ‘Define’ to construct Parameter/Object

Current Selection:

181044

10

Valid Parameters

T o to | @) |AII Selected: Define...
e All Parameters... | Distance: Define ~ Defined Objects:
Distance: _ ¥ Range | I :l
Defined Objects: " Value +/- tolerance
=]
RENAME: | M1E2 Valid Objects
Valid Objects Close I Apply I |Vector: Define
|Dummy Point: Define... _|
=
=] |Centroid: Define Delete
Delete
Reset | Done |

Reset | Done |

All Parameters...

DRAW
EDIT
ERASE

ADD 3D

CONTACT

X1 M1 E1
X—1B—QA

QA—1B—X
E2 M2 X2
Figure 1la.

X
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13.

14.

15.

16.

17.

18.

19.

20.

Repeat Steps 11-12 for the atoms corresponding to M2 and E1 in Figure 1a
(these are labelled 21B and 3QA in the image to the right). Note you may need
to deselect the previous atoms first. Edit the name to “M2E1".

Click on the atoms correspondingto X1, M1and E1 in Figure 13, in thatorder.
In the image to the right, these are labelled °X, 1B and 3QA. Next to Angle:
click Define.

Use the procedure in Step 12 to rename ANG1to “X1M1E1”.

Repeat Steps 13—15 for the atoms corresponding to X2, M2 and E2 in Figure
la (in the diagram to the right, these are labelled X, 21B and “QA,
respectively). Rename this angle “X2M2E2”.

Define the distance between the two metalatoms (M1 and M2 in Figure 1a,
and 1B and 21B in the figure to the right, respectively). Name this parameter
“M1IM2”.

Select only the atom correspondingto M1in Figure 1a (this is 11B in the image
to the right, highlighted green). In the Geometric Parameters window, click
Define nextto Atom Properties: . Inthe All Parameters window that appears,
tick Atom label and OK.

Repeatthe procedure forthe remaining atoms in this order (as in Figure 1a):
E1, M2, E2 (these are labelled 3QA, 21B and *QA in the image on the right). Do
not attempt to change the defaultlabels, as this will cause an error. When
you are finished, click Done in the Geometric Parameters window.

Inthe 3D parameters box at the top right-hand side of the Draw window, you
should see alist of all the parameters you have defined. There should be nine
defined parameters; you may need to scroll to see them all.

. beometric Farameters

To construct Parameter/Object:

14 Select atoms from main window
Hit 'Define’ to construct Parameter/Object
Current Selection:
X5 1B1 QA3
Valid Parameters All Parameters. ..
| All Selected: Define.
|-\ng|e | Define Defined Objects
Valid Objects
1 3
X QA |Plane Define
17
| Centroid: Define
=l
4 5 Delete
QA X
Reset | Done I
5 1 3 ’ Geometric Parameters X
X QA 19 To construct Parameter/Object:
Select atoms from main window
Hit ‘Define’ to construct Parameter/Object
4 2 Current Selection:
18 N 181
- o - —— Valid Parameters All Parameters.
..H\P: ameters X | -
| |Alcm Properties: Define...
Current Selection: Defined Objects:
=
181
. Valid Objects
Define selected: Atoms — | (1 selected)
| Tabulate: ﬂ
v Atom label Delete

[~ Atomic number
[ Atomic radius
[~ VdW radius

[~ Number of connected atoms (3D)

Cancel

=]

20 3D Parameters:

M1E2 =
M2E1
X1M1E1
IX2M2E2
M1M2
LAB1
LAB2 E
LAB3 -

Options...

Delete
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21.

22.

We will now create a second query, as shown in Figure 1b, which involves the

same fragments but with non-bonded contacts between them.

23. Inthe Build Queries area, nextto Query 1, click Edit.... This brings up another

24.

25.

26.

27.

Right click on the 1B atoms (which correspond to M1 and M2 in Figure 1a)
and from the drop-down menu, select Number of Bonded Atoms > 3. The

superscript “T3” will appear next to these atoms.

Click Store at the bottom right-hand side of the Draw window.

instance of the query that we constructed earlier.

Click on Erase in the left-hand toolbar, then click on the bonds between the

1B and QA atoms.

Click on Draw, thenright click on the 1B atoms and select Number of Bonded
Atoms > 2.

From the 3D Parameters section on the top right-hand side of the Draw

window, click on M1E2 and click Options.

Next to CONTACT: click Create

27

@ =D Limits and Options X

PARAMETER: M1E2 ~ | (Distance)

Modify options and hit ‘Apply when done.

CONTACT: crystal structure for, e.g.,

Hit ‘Create..." to search

short non-bonded interactions

LIMIT:

[~ Fragments must be in the same molecule

From to (&)

* Range

" Value +/- tolerance

Separated by M to [099 bonds

RENAME:

M1E2

Close | Apply |

21 Element » 22
Add Group v =| Search
Hydrogens » Store
S ———yT—— Cancel
Cyclicity » 4
Delete Atom z

6
7
8
9
v Unspecified
2 T3
use this X-"1B—QA —
4 | it...
e e —x 22 '
vV BDl Delete
QA= CIBrl
24 File Edit At
T3
S X 1B QA
e ;
' ;3_ é;-
T3
QA 1B X
DRAW
EDIT
ERASE
2,
ADD 3D . 1R nA
—— Element »
ﬂ Add Group »
Hydrogens »
Charge
26 3D Parameters: T TR VY
Number of Bonded Atoms * | v 2
= Cyclici 3
M2E1 S ;
X1M1E1 Delete Atom :
[X2M2E2 E
M1M2 ;
|LAB1
|LAB2 7 8
LAB3 - 9
| Options I Unspecified
Delete
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28.

29.

30.

31.

32.

Click Define to bring up the Non-bonded Contact definition.

Click Edit this will bring up anotherwindow with more options to customise
the contact settings.

Ensure that the Shorter than sum of VdW radii is selected and leave the
additional value as “+0.0”. Click Set Radii...

We will update the default van der Waals radii to the following values: Cu,
2.38; Ag, 2.53; Au, 2.32; Cl, 1.82; Br, 1.86; 1, 2.04. Type the element symbol
and the new van der Waals radius, being sure to click Store Value aftereach
change made. Click OK after all changes have been made.

Click OK in the Non-bonded Contacts Definition window(s).

CONTACT: CON1

32

Hit ‘Edit to change seftings or ‘Cancel’ to close window.

ATOM: | 1B1 | ATOM: QA4 Defined Contact: 181 QA4
€ Centroid ¢ Centroid
* Inter-molecular
€ ClosestAtom € ClosestAtom
Distance within sum of VdW + 0.0 A
efine
Edit
Cancel I 0K

33. Click Apply and Close the 3D Limits and Options window.

@ 30 Limits and Options X

PARAMETER: M1E2 — | (Distance)

Modify options and hit'Apply when done.

33

|Contact Distance: CON1 Edit...

This distance parameter is Defined Contact: 181 QA4
associated with a non-bonded

contact. * Inter-molecular

You can change its name or Distance within sum of VdW + 0.0 A

‘Edit.." the contact definition.

RENAME:  M1E2

I Close | Apply l

28

30

31

. Non-bonded Contact Defini... X 29

CONTACT:  <new>

| . Non-bonded Contact Definition X

| Hit 'Define’ to create contact
or deselect atoms.

| ATOM: | 1B1 | ATOM: | QA4
(-' oid o oid -~
Centroi Centroi el 161
" ClosestAtom ¢ Closest Atom € Centroid

¢ Closest Atom

Cancel | OK |

Define

CONTACT: CON1

Hit ‘Edit to change settings or 'Cancel’ to close window.

ATOM: | QA4
¢ Centroid

Defined Contact: 1B1 QA4
* Inter-molecular
€ Closest Atom
Distance within sum of VdW + 0.0 A

| Edit... I

Cancel OK ‘

@ Non-bonded Contact Definition X

CONTACT: CON1

Modify options and hit 'OK’ when done.

[V Inter-molecular
[~ Intra-molecular Separated by |4 to |999 bonds

See Query Options... in the 3D menu for Symmetry Checking

" Distance range

From to (&) @ Range

€ Value +/- tolerance

@ Shorter than sum of VdW radii + 0.0

User Defined Radii: None

NORMALISATION OF TERMINAL H POSITIONS

To normalise terminal H atom positions, see ‘Advanced Options® after
pressing the "Search’ button.

This is recommended where a terminal hydrogen atom contributes to the
specification or analysis of a contact.

Current status: OFF

Cancel oK

@ VdW Radii Setup — O X
Enter element symbol and VdW Radius Current Settings (Angstroms)
Co 20 o
Element: Cu Cr 2.0
— Cs 20
VdW Radius: |2.38 Cu 14
D 2.0

| Dy 2.0
[ Store Value - 20 =

Difau\tz| CanceII oK I
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34. Click on M2E1 in the 3D Parameters box and repeat and repeat Steps 27-30
and 32-33 forthe parameter M2E1 (you should not needto change vdW radii

again).

35. Click Store from the bottom right-hand side toolbar. When prompted if you
wish to overwrite the query, press No. This will ensure thata separate query

is created.

36. Atthis point, it is recommended that you save these queries, by selecting File
> Save Queries> All Queries... and save it in a convenient location. These can
be re-opened in another ConQuest session if needed.

37. Click on the Combine Queries tab and drag both Query 1 and Query 2 to the

box must have at least one of (OR)

38. Click Search to launch the Search Setup window.

35

36

37

| @ CCDC ConQuest (1) - o
File Edit Options View Databases Results Help
1 Build Queries = Combine Queries \ Manage Hitlists = View Results
‘ | Drag Query lcons into Boxes ]
T2
i i - X-"1B—0QA
Find entries that: 2 v o L
must have boolean AND) . —
- 2 Query 1 aaIE—x ﬁ Delete
QA= CIBrl
2 xZ1g—0a i
// aaZ1p—x
Query 2 Delete
must not have on |/ QA= CIBr

must have atleastone of (OR)
2 || 2]
Query 1| | Query2

38

j Search I
Store I
Cancel I

@ CCDC ConQuest (1)

. Overwrite Query?

e Overwrite existing Query

Yes No

File Edit Options View Databases Results Help

New Wind Ctrl+N \
ew Window rl+ . \
Open 4
Save Ctrl+S
Save As... - X'T31B

? \
Write PDF file to view/print... Ctrl+P Q

Juery 1
Save Queries All Queries...
I

Export Entries as... 2R
View Entries in Mercury Ctrl+M Query 1...

Analyse Data in Mercury

Query 2...

Alt+M

Export Parameters and Data... QA= Cl
View in Excel...
Close
Exit Ctrl+Q
o
[ @ save Quer
Savenl queries L] - @& cF B
P Name : Date modified Type
» No items match your search.
Desktop
Libraries
This PC
Network
File name |oroup 11 metal haides ~ Save
Save as type |0uery File (".ary) L] Ganod |
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39. Choose a suitable search name, such as “group 11 halides” and tick R factor
<=0.075, Only Non-disordered and Only Single crystal structures. Leave all

other settings as default.

40.

Click Start Search.

41. The search should return a hitlist of 700 refcodes based on CSD 5.45 + 3
updates; yourvalue may differ depending on your installation. You can scroll
through the hits if you wish; you will notice that where a non-bonded dimer
has been identified, the 3D parameter is highlighted pink, whereas it is

highted green for the directly bonded dimers.

42. You can save the search results by going to File > Save Search As...

42
. CCDC ConQuest (1) : group 11 halides [Sea
File Edit Options View Databases Resu

New Window Ctrl+N
Open »
Saye Search Ctrla S
Save Search As...
Write PDF file to view/print... Ctrl+P
Read Queries... Ctrl+R
Save Queries »
Export Entries as...
View Entries in Mercury Ctrl+M
Analyse Data in Mercury Alt+M
Export Parameters and Data...
View in Excel...
Close
Exit Ctrl+Q

r. Save Search

Save in: I

Name

ConQuest-Mercury

~ e ®@ekEr

Status

File name:

Save as type:

Date modified |

Igrotp 11 halides.cqs

ISeard'\ File (*.cqs)

= —
39 | @ Search Setup = a X
I Search Name: |group 11 halided l Filters ' Advanced Options
|
| Available Databases: I~ Show Updates separately [~ 3D coordinates determined
¥ CSD version 5.45 (November 2023) + 2 updates F Rfactor © <=005
& <= 0.075
C <=01
¥ Only & Non-disordered
" Disordered
| You can search complete database(s) or a subset I No errors
(e.g., hits found in a previous search) I™ Not polymeric
Select Subset Clear Subset ™ Noions
¥ Only & Single crystal structures
Summary of queries to be used. Search will find structures:
| " Powder structures
where at least one of these queries is true: -
(] [auy2] row e
€ Organometallic
| 40 | Start Search I Cancel Reset
L
41 @ CCDC ConQuest (1) : search? [Search] - o x
File Edit Optiens View Databases Results Help
Build Queries ', Combine Queries ', Manage HItists . View Resuits ',
BOJVOS
ANTEXY  poteode: BOIVOS CSD version 5.45 updates (Mar 2024)
Author/Journal Analyse Hitlist
Chemical parsmeters | ¥ BOJYOS —
T - v CORZIS01
_— 22| |V EFIBOO
EEEE - v GIWMEI
Diagram v QIVTIC
3D Visualiser 22| |y VOFDED
I - ¥ YIVJUM
= o o 121022 | |y ZODCII
Search Overview - » ACURAV
FhOC. corn 129.204 v ACURAVO1
o o - v AGOBAA
2058 | [V AHACAQ
= T c i v AHOFIO
a | v
Fe sl Nes Pr o | [wALEBE
R v AMETOC
| ™ | Lag2
Fn i = Ph Fn v ANIRAS
c2 v AVUSIU
L23D v AYARUQ
Cu2 v AYUSIZ
LaB4 v AZOXOE
cn v AZOYEV
s A7112001 =
<< 2>
700 hits
¥ Show Parameters
™ Show terminal carbons Use as Query... Detach Stop Search |
L—
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Part 2. Data analysis in Mercury

In this section we will analyse ConQuest search data in Mercury. If you are
attempting this part independently, please start from Step 2(b) using the .c2m
file supplied in the workshop materials, otherwise begin at Step 1.

1.

At the top of the results list in the View Results tab, click Analyse Hitlist >
Analyse Data.

(a) The Analyse in Mercury window will appear. There are many details that
you can export, but all we require is Include Defined Parameters. Ensure this
is selected and that the File type is set to Mercury data file (.c2m), and press

analyse in Mercury. OR (b) Open Mercury O from the desktop or Start
menu, go to File > Open, select “group 11 halides.c2m” and click Open.

Three windows will appear: (a) the Mercury visualizer window, with the
search results displayed in the Structure Navigator (b) the Hit Fragment
Display Options and (c) Data Analysis. You can experiment with the Hit

1 EFIBOO
pdates (Mar 2024) .
Analyse Hitlist
Parameters
M1E2
3224 : Select All
M2E1 y  DeselectAll
3.224 v Invert Selection
_ s VIV 1L IRA
2a

. Analyse in Mercury

Select the items you wish to include from the choices below

File type:l Mercury data file (.c2m) —i |I

¥ Include Defined Parameters

I” Reduced Cell a
™ Reduced Cell Alpha

| Crystal data
™ Rfactor [~ Space Gp. Symbol
I~ ZVvalue [~ ZPrime
Cell data
M a b
™ Alpha [~ Beta

[” Reduced Cell b
I~ Reduced Cell Beta

Fragment Display options if you wish, but we do not require it, so it may be
closed. The remainder of the workshop will focus on the Data Analysis

3a 3b
@ BOIYOS (P21/c) - Mercur @i
Plcking Mode: Pick Atoms v clear Measurements [{5] K0 @3 | (1) Show Labels for Al atorns with Atom Label Fragmek Seikcion
Stye: Wireframe  ~ Colour: by Flement « || manage Styles.. Small Ball and stick || Atom selections: | Select by SMARTS: [] B Tree view
(] Animate..  Default view: b v oabocoat b x x+ y oy+ zoz+ 100 x+00 y00 y+90 200 7+90 ¢ » 4 T zoom- | Disorder: Select all
Structure Navigator 8 x Stucture Value
BOIYOS Find « BONOS
Crystal Structures Spacegroup v Query 1
BONOS  P21/c | ~ Frag...
CORZISO1 P21/n | . 2284
EFIBOO P21/c
2306
GIWMEI P21/n 7
avtic P2t 131.734
VOFDED ~ P21/n .. 130722
YVUM P21/ .. 2938
YVIUM  P21jc l.. Cui
000 P | L ch
ACURAV  Pbea L cu2
ACURAVQT Pbca | |
AGOBAA  P21/n dz
AHACAQ  P-1
AHACAQ P
AHOFO Pt I8 show parameters: Al
ALFBIE  C2fc
AMETOC  P-1 Data Analysis...

ANIRAS  P21/c
AVUSIU P21/n
AYARUQ  Phea

Display Options g x AYUSIZ  Cofc
Display options —— ——————a=auas .
- - << >
| packing [ ] Short Contact < (sum of vdW radii) Contadts... (B show hydrogens [ Depth cue e
() Asymmetric Unit ] 1 gond User defined [ show cell axes (] Z-Clipping e view
- More Info ~ .
"] Auto centre | Label atoms. Steren (] Multiple Structures
Reset Rowiki =S SHUCUres...

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

Other

I~ Publication Year [~ Unique Chemical Units

I~ Space Gp. Number
Study Temp

_|

c
Gamma
Reduced Cell c

i i e

Reduced Cell Gamma

I Multiplier Sum

™ No. of Coordinates
[~ Calc. Density

™ Cell Volume
[~ Reduced Cell Volume

[~ Compound Name

Fragment Highlighting

(7] show only hit atoms

0%

3c

| @ Data Analysis

File Options
| group 11 halides Spreadsheet 1

Load multiple structures |

Find identifier

Identifier NAME Query
group 11 halidesB.. BONOS
group 11 halides|C.. CORZISO1
group 11 halides|EF... EFIBOC
group 11 halides|Gl... GIWMEI
group 11 halides|Ql... QIVTIC
group 11 halides|V... VOFDED
group 11 halides|Yl... YIVIUM
group 11 halides|Yl... YIVIUM
group 11 halides|7.. ZODCII
group 11 halides|A... ACURAV
group 11 halides|A.. ACURAVD1
group 11 halides|A... AGOBAA
group 11 halides|A... AHACAQ
group 11 halides|A... AHACAQ
group 11 halides|A.. AHOFIO
group 11 halides|AL... ALEBIE
group 11 halides|A.. AMETOC
group 11 halides|A... ANIRAS
group 11 halides|AV... AVUSIU
group 11 halides|AY... AYARUQ
group 11 halides|AY... AYUSIZ

|| group 11 halides|A.. AZOXOE

AN o A NN NG oo o NS o oo

File Tools Descriptors Display Selection Plots Statistics

Fragment MiE2 MiM2

22840 29380
2.5780 26370
3.2240 35770
23130 3.0070
24270 28630
2.5600 2.8560
39670 51610
4.0400 4.8530
41330 35770
2.5760 26520
25780 25970
2.9850 3.9420
24230 29140
24550 2.7850
41620 41990
3.8560 29950
39650 34420
4.0340 5.0940
24180 28870
24420 26770
36940 3.0290
2.8100 3.6580

S R R

Reset | Cancel IAnaly;e in Mercury
= ! —

Find next

M2E1 XIMIE1 X2MZE2
23060 1317340  130.7220 Cul
25780 1221500 122.1500 Cul
32240 1706490 170.6490 Cul
23060 135.1840  128.6840 Cu?l
24270 1249780 1249780 Cul
25600 1253510 125.3510 Cul
39670 173.6890 173.6890 Aul
40400 1782210 178.2210 Au2
41330 1706290 170.6290 Au2
25760 1213840  121.3840 Cul
25780 1204260 1204260 Cul
29850 165.0200 165.0200 Ag1
24490 1277900 1354330 Cul
24410 1342600 126.8200 Cul
41620 1764190 176.4190 Au2
42100 176.1020  170.9300 Au2
39650 174.1780 174.1780 Agl
40340 1759290 1759290 Au2
24180 1255960 125.5960 Cul
24420 1247710 1247710 Cul
36840 1714720 1714720 Aul
28100 1472790 147.2790 Ag1

lab(LAB1)

@ EOINOS (P21/<) - Mercury
File Edit Selection Display Calculste C
I Open... Ctrl+0
Recent Files
Sketch Molecule... Ctrl+K
SMILES to Molecule... Ctrl+Alt+M
Auto Edit Structure on Load
Save As... Ctrl+S
POV-Ray Image...
Print in 3D...
Exit Ctrl+Q
= o X
& x
]
lab{LABZ)  lab{LAB3)  lab{LAB4)

an Cu2 ez

n CulB 118

cn cut cn

ch cu2 ciz

Br2 CulB 828

12 CulB 128

cn Aul cn

aF] Au2 clz

Br2 Au2 82

"n cu1D 1o

" Cu1D 1D

ch Ag1 i

Br3 Cud Brd

Br1 cu2 Br2

Br6 Au2 Br6

124 Aul "

Br1 Ag1 Br1

(aF] Au2 cl2

Br2 CulB 828

Br2 Cu1D 82D

n Aul 1"

i AglA cha
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4. The headersofthe columnsinthe spreadsheet correspond to the parameters
that we defined in our search queries. You may need to expand the columns
to read the headings properly (click and drag on the column dividers).

Dimers of the type we have searched for are known to form M---M interactions
in some circumstances. The presence of such bonding may invalidate the bonding
model we are using in describing M---Hal dimers. To filter these out, we can
disregard examples where the M1M2distance is less than 0.1 A greaterthan the
M1E2 and M2E1 distances.

5. Click Tools > Calculator from the top menus of the spreadsheet.

6. Fromthe available headingin the Name section, click M1M2. It will appearin
the lower box as ‘group 11 halides’.‘M1M2’. Inthe box, type “~" (or click the
minus button from the right hand) and then click on M1E2. In the New
descriptor box give a suitable name, such as “M1M2 - M1E2” and click
Calculate.

7. The name of this calculation will appearin the left-hand box of the calculator
and also in the spreadsheet as a new column.

8. Click Clear and repeat the procedure to calculate M1M2-M2E1. Close the
calculator.

Identifier

NAME

Query

Fragment

M1E2

M1M2 M2E1

XIM1EL

X2M2E2  ..(LAB1)

..(LAB2)

..(LAB3)

..(LAB4)

group 11 halides|BOJYOS|0

BOJYOS

1 22810

29380 22970

127.0820

129.2040 Cut

cl2

Cu2

ch

Name

M1iM2 - M1E2

.(LAB4)

11

1

v group 11 halides
X2M2E2
X1IM1E1
Query
M2E1

0.6570
0.0670

N 202N

M1M2 - M1E2

M1M2
M1E2
Fragment

@ Data Analysis

File Options

yroup 11 halides Spreadsheet 1

File Tools

e

Soreadsheet

Descriptors  Display  Selecti

Caleulator...

(o]

9 lopological symmetry
CSD data...

B0
col

group 11 halides Calculator 1

Name

Vv group 11 halides

X2M2E2
X1TM1E1
Query
M2E1
M1M2
M1E2
Fragment

Scalar operators
Min()
Max()

Mean()
StdDev()
Count()

Sum()

EFIE

Descriptor operators
Log0)
LnQ
Exp()
Sart()

Abs()

sin()

Cos()

Tan()
ASin()
ACos()

ATan()

Selector operators

Rank()
Mean centre()

Normalise()

New descriptor

‘group 11 halides'.'M1M2" - 'group 11 halides'.'M1E2'

Clear

Least()

Greatest()

Arithmetic

M1M2 - M1E2

| Calculate i
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9. Right-click on the M1M2-M1E2 column header and select Sort from the 9 M1M2 - 0
dropdown menu. This will sort the column by numerical value. You may need Sl 1
to click twice to get the value in descending order. B Filter ’
Hide '
10. Scroll down thoe spreadsheet until you find the row at which M1M2-M1E2 is Colour
less than 0.1 A. Left-click on the row and drag to select all remaining rows ]
below 0.1A. Sl
Group by
11. From the top menu, click Selection > Hide selected. Aanan .
[@omnn — o0 x
10 [ ®
12. Repeatsteps9-11forthe column M1M2-M2E1 to remove the smallnumber group 11 halkds Spreadshee 1 5 x
of additional entries for which this value is less than 0.1 A. B : o &5
; Picks NAME Query Fragment MIE2 MiM2 M2EL XIMIEL XaM2E2 «[LABL)  ..(LAB2) ..(LAB3) ..(LAB4)  MIM2-MIE2 MIM2 - M2E1
13. Make sure that no columns are selected by clicking the header of any columns [ o s : | i e i nede emomn 0 e s a0 oo

YUXXUL 2.9470  3.0550 30120 165.9470  166.2840 Ag1 ch Ag2 Cl2 0.1080 0.0430

that are currently highlighted. Click Ctrl + A to highlight the selected entries. f
From the top menu, select Plots > Scatter plot. In the resulting Choose
descriptors menu, fromthe drop-down menus, select X2M2E2for the X axis

and M1E2 forthe Yaxis. Leave the Colourand Size boxesunchecked and click
OK.

@ Data Analysis - o X .
e Optons 0 Choose descriptors >
| group 11 halides 1 8 x|
File Tools Descriptors Display  Selection Plots  Statistics ﬂ [+] i
i identer == Choose between two and four descriptors
Identifier NAME Query  Fragment M1E2  MIM2Z  MZE1T  XIMIET  XIM2E2 | . . Ty
e y Selection Plots Statistics
X axis HZMZE2 7 Plots Statistics 1
Hide selected
Y axis M1E2 ~ Histogram | Show only selected | —
o i 1 M1E
[ Colour  Query 9 ] Polar histogram [ Show all »
O si o Scatterplot Select all 2'9
ize uery g .
! Polar scatterplot Deselect all
QK Cancel ! Heat plot Irivert selection
' = — Selection
Name selection...
Filter...

Manage...
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14.

15.

16.

A plot will now appear, probably below the spreadsheet. You can detach this
by clicking the two windows symbolat the top of the plot window to position
it somewhere more convenient.

The graph contains entries for differentmetal-halide pairs e.g. Cu—Cland Au—
I. We can filter based on the atom labels defined in the search to highlight
particular combinations. Left-click on the LAB1 and LAB2 headings; they will
become shaded black. Then from the Selection menu at the top of the
spreadsheet, choose Filter.

Inthe filter window (you can detach it) you will see filters for LAB1 and LAB2.
From the dropdown menu, select Starts with for both labels and type Cu for
LAB1 and Cl for LAB2. This will filter the results, so we see the Cu—Cl dimers
highlighted red in the plot window.

15 16
Selection Plots Statistics P
group 11 halides Filter 4
Hide selected
-.(LAB1) ...(LAB2) i Show only selected 9]
Show all | _’ group 11 halides
Select all [ @ ey
Deselect all ;
Invert selection b SLEE eh il
Selection L ) [:] Ignore case
Name selection... L 203 hits 189 structures
| Filter... j
lab{LABZ]
Manage... L s wised
Starts with v d
[:] Ignore case

s Update dynamically

Apply Reset

group 11 halides Scatterplot 1

r ]
| o Data Analysis = [m] X
| File Options
| group 11 halides Spreadsheet 1 8 x
File Tools Descriptors Display Selection Plots Statistics a n
: Find identifier Find next
Identifier NAME Query Fragment MI1E2 M1M2 M2E1  XIM1ET X2M2E2  lab(LAB1) lab(LAB2) lab(L/

File

M1EZ

3.500

2.500

I
& |x
group 11 halides Scatterplot 1 -

File Axes Mouse Display Selection Plots Statistics

B Q
4

gy 3500 . =y £ BTN
R . *r‘f:‘w -
* ; * * E L AW b LY . - *5 . [
2500 3 i * L™ * L |

¥, *

13
Pl T S w RV

100 120 140 160 180 |

| X2M2E2

Axes Mouse Display Selection Plots  Statistics

X2ZM2E2



CQ-007

15

17. Explore other possible metal-halide combinations. You can save the plots at
any point from the plot window by going to File > Export and selecting as

18.

19. Clicking on a single row will update the structure in the visualizer.

appropriate.

Untick the filters and close the filter window. You can reverse the filter
process and select entries from the graph by clicking individually or dragging
a box. The highlighted entries will turn red in the scatter plot and will be
shaded grey in the spreadsheet.

180

18 group 11 halides Scatterplot 2
File Axes Mouse Display Selection Plots Statistics
4
3.500
o ]
E 1
3 #
%
%
&
*
2,500 | *
162.871,2.253
T T L 1
100 120 140 160
X2M2E2

17

group 11 halides Scatterplot 1

Plots

Export selected identifiers...
Print...

Close

MLE2

Statistics

19
o - —
@ Data Analysis - a X
File Options
group 11 halides Spreadsheet 1 F X
File Tools Descriptors Display Selection Plots Statistics a
Find identifier Find next
Picks NAME Query Fragment M1E2 MiM2 M2E1 XIM1E
0 AYARUQ 1 1 24190 26770 24190 1220 I
0 AZOXOE 1 1 24400 3.6580 24400 1206
0 AZQOYEV 1 1 25830 3.1230 25830 1264
0 AZUGOU 2 1 37390 48110 37390 178.7!
0 BESYAC 1 1 25060 3.6580 2.5060 113.5
0 BIBZOE 1 1 23870 37460 2.3870 106.5(
0 BIHHIN 1 1 24000 37660 24000 113.6
0 BIQWEF 2 1 3.1250 39300 3.1250 174.2!
0 BIWNUR 2 2 40150 50210 40150 172.3!
0 BIYMIF 1 1 25650 27240 25650 117.9(
0 BIYMIFO1 1 1 25840 27240 25840 1257:
0 BIYMIFO2 1 1 25870 27290 25870 1256:
Display Options
Display
; 1y "] Short Contact < (sum of wdW radii)
 asymmetric Unit (] 41.ond User dafined
T huto centre
Rese

160 180

Jaterials CSD-Theory CSD-Particle CSD-Discovery CSD Pylhon AP1 Help
3 (] show Labels for A1l atoms with Atom L abel

fall Bl and Stick ~ | Atom sclections: - | Select by SMARTS: <]

y+ 7 z6 w00 x#0 yO0 y+O0 200 Z#00 © 2 4 T zoom- zoom+  Disorder: Nene

s
Options
Contagts... 8 show hydrogens ] Depth cue
() show cell axes ] 7 Clipping
e © [ Label atoms Sher s
Powder...

Prass the left mouse butten and mave the mouse to rotate the structure

Structure Mavigator & X
BICVUN Find

Crystal Structures
BICVUH
BIHHIN
BIAWEF
BIWNUR,
BIWNUR
BIVMIF
BIYMIFO'!
BIYMIFD2
s
BUCKUE
BUCYEF
BUDBTT
BUDCAG
BUDCAG
BUDGAK
BUDKAC
BUIMO)
BUMBUC
BUVBLC
BUXNIR

e o>

@ Tree View

(] Multiple Structures

Structures.
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20. In the main spreadsheet, press Ctrl + A to select the entries then click File >
Export. This will allow you to save out the data to a CSV file for further

processing by other programs.

21. Inthe Export Spreadsheet window, you can select the columns you want to
export by selectingfromthe Available Items area and clicking Add >> to move
it to the Selected Items. We will select all with Ctrl+A and transfer them to

the Selected Items using Add >>.

22. Select a suitable location using the Browse button and click Save.

23. To save the resultsin a formatthat can re-opened by Mercury, from the Data
Analysis top menu (not the spreadsheet top menu). Click File > Save
database.... Choose a suitable location and save the database. This can be
reopened from File > Load database in the future.

23

@ Data Analysis

File Options
Load database.. shee
Save database... .
Main windows *
Close —
Exit N2
I p—

| @ Save Database X ‘
T~ « Octo.. > ConQuest-Me... G Search ConQuest-Mercury @
Organise *  New folder =- @
> 2 Documents - F Name Statu Date modifieq
% Functional Matl [7 metal halides bonded and non bonded.sqlite @ 23/08/2024 1
i General
Payslip
8 pictures
Recordings
RPNl o1 11 metal halides
Save as type: Databases (*sqlite *.db)
A Hide Folders [ sae | Cancel

20

@ Data Analysis

File Options
group 11 halides Spreadsh

File Tools Descriptors

eet 1

Display Selection Plot:

‘I Export...

Export selected identifiers...

Close

Query Fre

21

@ Export Spreadsheet

469 entries from spreadsheet

Available Ttems (Right-clicl

k for options)

Picks

NAME

Query

Fragment

M1E2

M1M2

<< Remove

M2E1

X1IM1E1

YINADED

CSV (*.csv) v

Selected Items (Right-click for options)

Up

Down

Browse

OK Cancel

22

<« y v A
Organise = New folder
CSD challenges

ConQuest-Mera

Element colour

~ [l This PC I
> W Windows (C)
= shared (\wind

File name: group 1

 Hide Folders

“ Octo.. » ConQuest-Me... ~

Name

B9 all_results.csv

sest-Mercury P

Status

©

1 metal halides.csv

Save as type: CSV (“.csv)

Save

Date modifieq

23/08/2024 1|

Cancel
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Conclusion

In this example, we have seen how 3D geometric data from a large number of
crystal structures can be used to elucidate structure correlations. We have
verified that amongst group 11 metalhalides, there is a correlation between the
inter-dimer metal-halide bond length and the bond angle in the monomers.
Furthermore, we have used the capabilities to the Mercury Data Analysis module
to compare trends amongst different metal-halogen pairs and have established
that there are indeed substantial differences.

Further exercises
If you have enjoyed this exercise, you can explore the results further:
e Plot M2E1 vs XIM1E1 using the Data Analysis module to check the same
correlations are found.
¢ Inthe exportedspreadsheet, combine the distance and angle datafor all
the fragments and plot graphs of the complete dataset.

Echeverria and Alvarez have proposed analysis of these data in terms of the
penetration index which takes into account both van der Waals and covalent radii
to give amore meaningful comparison of distances. The penetrationindexof two
atoms, A and B, is defined as:

vyt+vg—d
pas = 100 x A B AB

UA+UB—TA—T'B

where vgand vgare the van der Waals radii of Aand B, 7, and 7 are the covalent
radii of A and B, and dg4p is the interatomic distance.

e Calculate the penetration indices for the data, using the values in Table
1, and plot these against the L-M-X angles (see Figure 2).

M-X penetration (%)

120

metal, halide

% .'_!‘ = Cu,Cl
“e, + Cu, Br
.
100 = Cu, |
‘ « Au, Cl
* Au, Br
i = Au, |
80 4—C + Ag, Cl
’ : + Ag, Br
e . Ag,l
60 g
e
40
- et
¥
S_‘;
v
20 s a,
I
o !
o o
90 100 110 120 130 140 150 160 170 180

X-M-L angle (°)

Figure 2. Plot of X-M-L angle vs M...X percentage penetration.

Atom van der Waals | Covalent radius
radius
Cu 2.38 1.32
Ag 2.53 1.45
Au 2.32 1.36
Cl 1.82 1.02
Br 1.86 1.20
| 2.04 1.39

Table 1. Selected van der Waals and covalent radii.
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Summary

In this workshop we have seen how to search for substructures in the CSD and
retrieve 3D data from the hits. We subsequently saw howto analyse these results
in Mercury. You should now be able to:

e Set up substructure searches in ConQuest

e Define 3D search parameters, including distances, angles and non-

bonded contacts

e Run acombination search in ConQuest, with suitable filters

e Export search results to Mercury

e Use the calculator tool in the Data Analysis Module

e Plotselected data and apply filters

e Export datain spreadsheet format and save data as a database

For your reference, you can find the user manual at this link.

Next Steps

If you have enjoyed this workshop, you might like to explore some of our other
self-guided workshops which use ConQuest and Mercury.In particular, we would
suggest “Using 3D information in Searches in ConQuest”, “Intermolecular
Interaction Searching in ConQuest” and “Searching and Analysing Metal-Organic
Structures using ConQuest and Mercury”.


https://www.ccdc.cam.ac.uk/support-and-resources/documentation-and-resources/?category=All%20Categories&product=Mercury&type=User%20Guide
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Glossary

Hitlist
A hitlist is a subset of CSD entries which can include search results,
refcode lists, or the results of combining these.

Nonbonded contact

This type of search can be used for finding intermolecular interactions such as
hydrogen bonds, halogen—halogen interactions, intramolecular non-covalent
interactions and generating tables of geometries for nonbonded interactions.
Nonbonded contacts between atoms are defined in terms of distance limits.

Refcode
A refcodeis a CSD entry identifier comprising six letters e.g. ABACOF. Two digits
identifying additional structure determinations e.g. ABACOFO03.

Van der Waals radius
The van der Waals radius of an elementis one half of the distance between the
closest approach of two non-bonded atoms of a given element.

Non-bonded contacts between Ag and Clin CSD entry
UPAFAU.
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Basics of Mercury Visualization

Mercury is the CCDC’s visualization software to view 3D structures of small
molecules, generate images, and animations of molecules.

In the following we will see some of the basics of navigation and visualization in
Mercury that you will find helpful to support your analysis.

In the Mercury interface we find:

e At the top: list of menus from which we can access visualization and
analysis options, and other CSD components such as CSD-Materials.

e On the right-hand side: the Structure Navigator, with the database
loaded (depending on your licence). The Structure Navigator allows you
to select a refcode to visualize in the main Mercury window.

e Beneath the main display window: Display options toolbar. You can
quickly view a packing diagram, display Hydrogen bonding and detailed
information about the molecule using the More Info option.

Using the mouse to enhance visualization:

Left mouse button and move — rotate molecules.

Middle Mouse wheel — move molecules up and down.

- e Right mouse button and move up and down — zoom in

.-. ‘ and out of molecules.

—_— e Shift+ Left mouse button and move - rotate in the plane
|

molecules.
— A

crl B -

Right click:
a) Near a molecule and
b) Away from a molecule

Ctrl + Left mouse button and move - translate molecules.

File Edit Selection Display Calculate CSD-Community CSD-Core CSD-Materials CSD-Theory CSD-Particle CSD-Discovery CSD Python APl Help

election Display Calculate  CSD-Co

Pk Atoms

style: [Ball and sock ~ Colour: by Elament =

) samee.. | oetautvew: b

Display Options
S—-

Display Options

CSD-Core
e [] QT | [ shom tabes for
p——

2 bocat bt e oxe v

Structure Navigator

CSD-Materials CSD-Theory CSD-Fartic ery CSD Python APl Help

AABHTZ

work | atom selactans;

Crystal Structures
AABHTZ
AACANITO
AACANITT
AACFAZ
AACFAZ10
AACMAL
AACMHX10
AACRHA
AACRHC
AACRUB
AACRUBO1
AADAMC
AADMPY
AADMPY10
AADRIB
AAGAGG10
AAGGAG10

ye oz oz WD X ye0 w0 790 290 ¢ S b T zomr zmome

<<

Display Options

[] Packing [] short Contact < (sum of vdW radii) Contacts... SHOUHVACCENS

[] Asymmetric Unit D H-Bond Default definition Fe—— [] show cell axes

|:| Auto centre |:] Label atoms
Powder...

Reset

Measure

Packing

Selection
3 Styles
Selection
Colours
Styles Labels
Colours
Labels

Show/Hide

Contacts

Contacts pew

Show/Hide

Spacegroup
P-1
P21/c
P21/c
Pben
Pben
P21/c
Pbea
Pncm
P-1

Cc

C2jc
P21/c
P-1

P-1

P21
p212121
P21

[] pepth cue
[] z-clipping

Picking Mode

Rotation Centre

Delete this Molecule

New
Rotation Centre

Draw Backdrop

IsoStar Interactions Check...

Display Options...
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Review. ConQuest Interface

1. Launch ConQuest by clicking the ConQuest Icon . on your desktop or
launching it from the Start or Applications menu.
2. The ConQuest main window shows all the search routines you can perform
on the left-hand side of the window.
3. Therow of tabs across the top of the window will guide you through the steps
of the search process.
4. Some example searches are
a. Draw —substructure and 3D information searching
b. Author/Journal — bibliographic searching
c. Experimental — experimental set up searching
d. All Text—generic text-based searching
5. The majority of the searching we will do in these tutorials will be
substructure searching, so we will focus on the Draw tab here.

@ ccoc ConQuest (1)

File Edit Options View Databases Results Help

Build Queries | cunbmm:um Manage Hitlists ' View Results | 3

Draw
Peptide
Author/Journal
Name/Class
Elements
Formula

Space Group
Unit Cell
Z/Density

Experimental
All Text

20 Met. [2017]
mefooceientnyo) ACaspong Bore 1)

JA.C.5.Mtg.172Inarg. (1976]
JALPS PharmSciTech [2004-2013]

@ Authar/loumal (1) - New - o x

(Req: ¥
Brown will hit Browning unless Exact sumame is selected)

Authors’ Names. New Box
[ Bxact 4b

sumame

FHAllen, O'Hara,

Journal Name

Type part of Joumnal name above to namow lst displayed
Select required journal in list below

2

Search Reset

ACA Abstr.Papers(Winter) [1967-198]
ACASer2 [1977-184]

ACGC Chem.Res.Commun. [2001-2009]
ACH-Models Chem. [1894-2000)

ACS Appl. Bio Mater. [2019]

Volume (14, 1.2 etc) | Page (2125-A etc)

Year (1988, 2001 etc)

during —

€COC Mumber (Enter numeric part only, e.g. 123456 or 123/456)
| s | Concel | Rese
@ Experimental (1) - New — =] X
@ Al Tex (1) - New o X

R-factor = — @ fractional %

™ Exclude disordered structures
[~ Exclude structures with unresolved errors
Average e.s.d. of C-C Bonds Any —

[~ Exclude powder structures

Text Selr:n‘ Required Fields

New Bax

Either select from list or enter in box(es) below
acicular A T

sir-sensitive

bar

black

blade

block

blue

brown

Temperature of — = &K CC colorless.
Structure Determination — column

0 Room Temperature

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

Radiation Source  Any  —

conductor

610K e

cube o

The search will find words starting with what is entered in the boxes.

If two or more words are typed into the same box the search wil
be for the exact phrase specified. To find entries containing
two or more words that need not be adjacent, use the New Box
button and type the required words into separate input boxes.

search | stoe | Cancel | Reset

Cancel Reset
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Review. Draw Window

All drawing takes place in the central white area of the Draw window. In addition Py
to creating 2D chemical structure sketches, the Draw window allows for the File Edit Atoms Bonds 3D Options Help
inclusion of 3D parameters for searching or for filtering. e D Define bonds, angles or torsions to be Notfom ¢ | & 30 Parameters
Y monitored during the search, or define
[ oraw geometric objects e.g. planes, centroids
) ) EDIT that can be used in computing geometric
ConQuest sketching conventions parameters
ONTACT clete
e Leftclickin the sketcher to insert the selected atom type —
e Leftclick and drag to sketch two bonded atoms
Ring template
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