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Learning outcomes

Advanced tips and tricks to search and analyse metal-organic .
structures by:

* Learning tactics to search metal-organic structures in ConQuest.
* Familiarity of metal-organic subsets in ConQuest.

* Learning how to export and analyse metal-organic hitlists in
Mercury.
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The CSD and the ICSD =

CCDC €

Access Structures

Simple Search Structure Search Unit Cell Search Formula Search

Welcome to Access Structures, the CCDC's and FIZ Karlsruhe’s free service fo view and retrieve structures. Please use one or more of the boxes fo find entries. if you enter
details in more than one field the search will fry fo find records containing all the terms entered. More information and search help

More advanced search funclionality and additional curated data for the Cambridge Structural Database (CSD) and the Inorganic Crysial Structure Database (ICSD) is available

Connecting data resources, increase ———

discoverability and simplify deposition of i

Journal £.g. Journal of the American Chemical Society

organic, metal-organic and inorganic N
structural data. Database to

Q Volume [+] Page

e ©® © o © ©

search

(® Entire published collection (& CSD (O ICSD

Established, trusted databases
Value quality and high levels of curation
Comprehensive

Free, unified deposition and access of crystal structure data

Shared communities

The Cambridge Crystallographic Data Centre (CCDC) and FIZ Karlsruhe — Leibniz Insfitute for Information Infrastructure
(FIZ Karlsruhe) today announced the launch of their joint deposition and access services for crystallographic data across
all chemistry. These services will enable researchers to share data through a single deposition portal and explore all
chemical structures for free worldwide.

712 Karlsruhe supports the community's need for a reliable infrastruciure for research data from
Sabine Bringer-Weilandt, CEQ from FIZ Karlsruhe. “Providing freely available research data for all

Alliance Reshapes Crystallography Data ACCESS [aueimts s soence 1he amouncement of ne cooperston betueen co06 and Pz

usiastically received by the community. We are convinced that we can meet the high

joint depot”
~March 27 2017 the CCDC is equally excited about the impact of this launch to researchers worldwide: “All
they admit it or not, wish that all of the information that they require was in a single locafion.
Structural chemistry's trusted crystallo hic database providers join forces to provide single peint access to ing for a “magic bullet” that will hit exacily what they want; they want fo be able fo use a
all of the world's amall molecule crystal data. all of their information needs. By unifying the deposition and access of crganic, metal-

stal structures we get a little closer to that magic bullet, at least in the area of crystallography,
that much easier.” says Judith Currano, Chair of Trustees for the CCDC and Head of the

Gambridge, United Kingdom, and Karlsruhe, Germany, March 27, 2017.

The Cambridge Crystallographic Data Centre (The CCDC) and FIZ Karlsruhe — Leibniz Insfitute for Information University of Pennsylvania.

Infrastructure {FIZ Karlsruhe) today announce the start of a joint development project that will deliver for the first fime diiry have meant that fhe disfinclions befween inorganic and organic structures have become
shared deposition and aceess services for crystallegraphic data across all demains of chemistry — including organic, h research to design new batteries, gas storage systems, zeolites. catalysts. magnets. and
inorganic and metal-organic structures. The resulting capability - to search over one million crystallographic structures wiith the desire from researchers for more infegrated databases, has been the driving force
and to deposit data for the CCDC's Cambridge Structural Database (CSD) and FIZ Karlsruhe's Inorganic Crystal of these joint services.

Structure Database (ICSD) and their underlying CIF depots at a single source - will benefit researchers and educators

CCDC €

ICSD Entry: 243366

T v SmoeSeh  UstColSeach  Faua Seach

Your query was: Identifer(s)- AHUDOZ AHUDIT, AHOQIA, 243366, 254369, 254371 and the search retumed 10 records

Resuts:

Database Deposition
& identifier Number

ICSD 243365 1577704

3D viewer

ICSD 254369 1565100

ICSD254371 1565103

AHOQIA 1981609
AHUDIT 1946311
AHUDOZ 1946312
BINJIS 243366
FEDFEA 254369
FEDFOK 254371

ICSD 243366 1791301 |

—

sty Lovsis Pacxingtsasure
Bolland Sick | [N Lobels | [Nane ] [None

Associated publicafions

10.1021/acs inorgchem 6b02816

oo o | e

Chemical diagram

More information

available from the ICSD

https;

lesd.products. fiz-karlsruhe.de;

© View group symbois key

Additional details
Deposition Number 1577704
Data Citation Hannes Dierkes, Jan van Leusen, Dimitri Bogdanovski, Richard Dronskowski CCOC 1577704
Experimental Crystal Structure Determination, 2017, DOI- 10.5517/cede csd.cc1pyqp1
Deposited on 021072017

@ Hannes Dierkes, Jan van Leusen, Dimitri Bogdanovski, Richard Dronskowski, inorganic Chemistry, 2017, 56, 1045, DOI-



CSD criteria e

Organic and metal-organic experimental crystal structures

« Types of experimental determination include:
* asingle crystal study - where cell parameters are reported, or

« a powder study, where cell parameters, atomic coordinates and constrained refinement (e.g. <t

Rietveld) are reported
- from x-ray, neutron or electron diffraction

* Types of chemistry include:
* Metal and metal-organic compounds
« peptides and saccharides of up to 24 residues
* Mono-, di- and tri-nucleotides
* metal carbonyls
* boron compounds containing one or more B-H or B-OH bond and borazines
* ring compounds containing any two of the following elements: N, P, S, Se and Te

D
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What is a MOF? Co T

‘A metal-organic framework, abbreviated to MOF, is a coordination
network with organic ligands containing potential voids.”

|UPAC Recommendations 2013

Interim 2012 report? noted:

« Questionnaire gave no clear consensus if MOFs should include 1D, 2D or
3D networks

« Almost 25% of respondents believed MOFs must have proven porosity
« No IUPAC definition of organic — include oxalates, cyanides etc.?

‘Finally, we should perhaps remind ourselves that what matters, or should
matter, in the real world are the properties of our materials not what we
chose to call them. As Juliet says: ‘A rose by any other name would smell as
sweet”

IZA Commission on Metal
Organic Frameworks?

1.S. R. Batten et al. Pure Appl. Chem., 2013, 85, 1715-1724 10.1351/PAC-REC-12-11-20; 2. S.R.Batten et
al.CrystEngComm, 2012, 14, 3001-3004 10.1039/C2CE06488J; 3. http//Mww.iza-online.org/MOF/



MOF and metal-organic trivia

1st metal-organic structure with coords was published in
1938 by Monteath Robertson

1t MOF in our MOF subset was published in 1940

>40,000 authors have contributed to CSD MOF
structures

Most prolific author of MOF structures is Pascal
D.C.Dietzel

* Time-resolved synchrotron X-ray diffraction measurements
leads to many individual data collections, currently over 1,900!

.
==

NIPHTC

1st metal-organic
structure with 3D coords

NAFORM
1st MOF in CSD subset

CCDC



Using the CSD to explore metal-coordinations .

Ligand coordination modes
Metal coordination numbers
Bond lengths

Symmetry and shape

Spin states

Ligand cone angles
Polynuclear complexes
Magnetism

Software parametisation

- 80 MOF metal content

(O]

g 60

8 40 First row transition metal —@—Lanthanides

= —&— Main group metal

a 20

O & >..4><.:-::::_" : : : ::_—:
5 0

X 2000 2005 2010 2015

2,2-bipyridine one of the most frequent
ligands in the CSD with >6,000 entries
~10% mono-coordinated, 90% di-coordinated

CCDC



The CSD Portfolio ]
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Visualise data in the CSD or your
own structures

* Explore how structures pack together
including
« 1D, 2D and 3D networks, inter-
molecular and intramolecular
bonds
* Visualise important features including
« Voids, polyhedral display

T vamam| omer ||~ sopun |

Search and retrieval of data from
the CSD

« Full range of text / numeric database
search options
* More complex search functionality
« Chemical structure searching
« 3D Geometrical searching
* Intermolecular non-bonded
contact searching

Analysis — CQ + Mercury
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Analyse data in the CSD and
compare your own structures

« Learn about metal-coordinations
* Ligand coordination modes,
metal coordination numbers,
bond lengths, symmetry and
shape, spin states, ligand cone
angles, porousity, 1D, 2D and 3D
networks

D
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Show One: Visualisation tips and tricks for

metal-organic structures

@ WUTXUH (Pnma) - Mercury — X
File Edit Selection Display Calculate CSD-Community CSD-Core (CSD-Materials CSD-Discovery CSD Python APl Help
Picking Mode: Pick Atoms v |Clear Measurements@ Q| € 'O Show Labels for All atoms with |Atom Label
Style: |Capped Sticks ~ Colour: by Element ~|° Manage Styles... Cards ~| - Atom selections: ~| - Select by 5MART5:|[C]
[0 Animate...| : Default view: b v ab ca* b* c* x x+ vy y+ z- 7+ x90 x+90 y90 y+90 z90 z+90 < > L T zoom- Zoom+
ctuca Modaota & X
WUTXUH &

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

WUTXUH  Pnma
WUTYAL  C2/c
WUTYAM  P21/n
WUTYAN  Pbca
WUTYEP P-1
WUTYEQ P21
WUTYER  P21/c
WUTYIT Cc
WUTYIU Pna21
WUTYIV P21/c
WUTYIW  P212121
WUTYOA  Pna21
WUTYOB  P212121
WUTYOC  C2/c
WUTYOZ  P21/c
WUTYUF  R-3
WUTYUG  P-1
WUTYUH  Pbca
WUTYUI P21/c
WUTZAM  Pa-3
WUTZAN P21 "
<< >>
Tree View

[ Multiple Structures

Structures...



Polymeric bonds representations

@ WUTXUH (Pnma) - Mercury — x
File Edit Selection Display Calculate CSD-Community CSD-Core CSD-Materials CSD-Discovery CSD Python APl Help
Picking Mode: Pick Atoms v |Clear Measurements@ £| €| ' Show Labels for All atoms with Atom Label
Style: |Capped Sticks ~ Colour: by Element ~ | Manage Styles... Cards ~ ' Atom selections: v |’ Select by SMARTS:|[C]
[ Animate...| ' Default view: b v a b c a* b*¥ c* x x+ y y+ z- z+ x90 x+90 y-90 y+90 z90 z+90 < = I T zoom- zoom+
Structure Navigator 5 X
WUTXUH Find

Crystal Structures  Spacegroup
WUTXUH  Pnma
WUTYAL  C2/c
WUTYAM  P21/n
WUTYAN  Pbca

WUTYEP  P-1
WUTYEQ P21
WUTYER  P21/c
WUTYIT Cc

WUTYIU Pna21
WUTYIV P21/c
WUTYIW  P212121
WUTYOA  Pna21
WUTYOB  P212121

WUTYOC  C2/c
WUTYOZ  P21/c
WUTYUF  R-3
WUTYUG  P-1

WUTYUH  Pbea
WUTYUI P21/c
WUTZAM  Pa-3
WUTZAN P21

<< >>

Tree View

[ Multiple Structures

Structures...

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

o

INn Mercury,
polymeric
bonds are

drawn
alternating
long and
short lines.

CDC



Display Calculate CSD-Community CSD-Core CSD-Mate

Styles

Polyhedral display abel

Colours
Show/Hide

* Visualise metal-organic structures
using polyhedral representations for
the metal-organic coordination centres.

More Information

Symmetry Elements...

Display Options...
Manage Styles...

View along

Voids...
¢« Central Elements - atoms around which
polyhedra are centred
* Ligand Elements - neighbouring atoms
which create the corners of the polyhedron ~
() Polyhedral Display Options X
Connectivity options
D Include Pi bonds
Central Elements... Ligand Elements...

Display options
Draw edges

Opacity: IlI

Defaults Close

r

2

3

3

-

Wireframe
Stick

Ball and stick
Spacefill
Ellipsoid
Polyhedral

Stick settings...

Ball and Stick settings...
Spacefill settings...
Ellipsoid settings...

.

Polyhedral settings...




Polymer Expansion

Edit
Undo: Deselect All Ctrl+Z
Redo: Not Available Ctrl+Y
Copy Image to Clipboard Ctrl+C
Edit Structure...

Auto Edit Structure...

Normalise Hydrogens...

Transform Molecules... @ Polymer Expansion
Change Spacegroup Setting...
Invert Structure Selected atoms and bonds
Change Spacegroup to Subgroup... {®) Expand at selection

() Expand symmetry related
() Prune at selection

By Sub unit

Expand by
it will add atoms O whole unit
and bonds up to the @® suburnit
next polymeric [ "Po* abel on polymeric bonds
atom or bond in the [Epandal || Reset |

structure.




Polymer Expansion

Edit
Undo: Deselect All Ctrl+Z
Redo: Not Available Ctrl+Y
Copy Image to Clipboard Ctrl+C

Edit Structure...
Auto Edit Structure...

Normalise Hydrogens...

Transform Molecules... @ Polymer Expansion
Change Spacegroup Setting...
Invert Structure Selected atoms and bonds
Change Spacegroup to Subgroup... {®) Expand at selection

() Expand symmetry related
() Prune at selection

By Whole unit

Expand by
It will add an @ whole unit
additional repeat of O subunit
the initial crystal (] "Polabel on polymeric bonds
chemical unit to the [Bgandal || Reset |

structure




Polymer Expansion

Expand by
(®) Whole unit
() Sub unit

0 Polyrner Expansion

Selected atoms and bonds

i) Expand at selection
(®) Expand symmetry related
() Prune at selection

[] "Po"label on polymeric bonds

[ Expandal |

Reset




Polymer Expansion

0 Polyrner Expansion

Selected atoms and bonds

i) Expand at selection
() Expand symmetry related
(®) Prune at selection

Expand by
(®) Whole unit
() Sub unit

"Po” label on palymeric bonds

| Bxpand Al | = Reset




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




CSD-Core: Search

| On a browser: WebCSD
[ On your desktop: ConQuest ] Or Free Access Structures
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Show One: Searching metal-organics o

o

@ ccpe ConQuest (1) — O e
File Edit Options View Databases Results Help

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

Draw

Peptide

Author/Journal

Name/Class

Elements

Space Group

Unit Cell

Z/Density

Experimental

All Text

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

Search| Reset |




Organometallic filter

. Search Setup

Search Name: |search1

Available Databases:

¥ Show Updates separately

W CSD version 5.42 updates (Feb 2021)
¥ CSD version 5.42 (November 2020)
W CSD version 5.42 updates (May 2021)

Filters . Advanced Options

[T 3D coordinates determined

[T Rfactor & <=0.05
" <=0.075
 <=0.1

[~ Only & Non-disordered
" Disordered

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

Select Subset | Clear Subset I

Single query being used. Search will find structures:

™ No errors
[ Not polymeric

[T Noions

where this query is true:

- Only O Single crystal structures

" Powder structures

W Only € Organics
* Organometallic

Start Search I

Cancel |

Reset

o

. Restricts search to.

structures containing’

at least one:
* Transition metal
* Lanthanide
« Actinide

« Orany of Al, Ga, In, Tl,

Ge, Sn, Pb, Sb, BI, Po

D
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. CCDC ConQuest (1) : search13 [Searching...] — ] *
File Edit Options View Databases Results Help

Bﬂum;\ t'.‘mnb.nemrems\ Manageml:s\ Wewﬂesms\

et d All Text ) AGEWOZ02
Refcode: AGEWOZ02 CSD version 5.42 updates (Feb 2021) -
Author/Journal Analyse Hitlist

Ch ical Author(s) Shanshan Zhang Ll w AGEWOZ02 )
| S 1Mol Struct. (2021), 1230, 128871 e
Reference ‘Mol Struet. . : v AGOXID02
« Charges only added to 2 D/3D for . Bwerimental | ™ icaion b0 _|[10.10151 mobtruc 2021 12671 v AHADEV02 y
. Diagram Deposition CCOC 2026390  AHADULO2
charge balancing purposes 1 . W AHAFIBOT
CSD Internals

catena-[bis(p-1,1"-methylenebis(1H-imidazole)}-bis(nitrato}-cadmiu

« Oxidation states are provided in [SearchOVEMEN. | compounc | o
Com pou nd mame Spacegroup Name: P21/c Number: 14

a: 15.1%1(=1) b 9.159(<1) o 14 6837 (<1)
32(=1) gamma: 20.00

« Convention is (i-vilii)

1 1 v AJUCUG
- - . . Query highlighted )
« >340,000 entries with oxidation states y hightlg « v AJUFAP
gamma: 90.00 v AJUFET
Volume: 1816.125 v AJUFIX
Build Queries | Combine ¢ @ Name/Class (1) - New - o0 X —— ¥ AJULID
. v AJULIDO1
Draw Compound Name Contains: Chemical Units |1 v AJULUP
- . . " AJUMAW
[ zz z: 40 z: 10 v AJUMAW .
Fa ptldE r Ignore non-alphabetic characters, R-Factor (%) el s =
e.g. "butadiene"” will match "buta-1,3-diene” Temperature (K) |Room Temp. (283-303) v 3165 hits
Find exact word, 1%
Author/Journal I e.g. "hydrazine” will h "acetylhydrazine” | |
e.g. "hydrazine" will not match "acetylhydrazine Detach Stop Search

I Name/Class I- add | Replace | Delete | -

Elements soe | _cnce | _ree | catena-[bis{p-1,1-methylenebis(1H-imidazole))-bis(nitrato)}-cadmiu
o miii}]

Compound names include information about polymeric

nature, oxidation states, ligand names, clathrates and
4 solvates and hydrate
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You can use the box to jump to a GE‘*:T — Build Queries | Combine
CS D RefCOd es recode in your search results . praw |
'@ Peptide |
You can search the entire CSD Authoridournal |
. for a Recode too
\?—/ i Name/Class | e
. Elements |
ANy What is AGEWOZ02? =i
/-=<\:\\<\>%_/ « ACSD Refcode L o
T BN « A database reference code AC 1 unitcen |
« Containing 6-8 characters Zensity |
Experimental |

SD Refcode « Used to identify entries in
AOIEWOZ0Z the CSD Slop::arch T 1 Refoo:\lﬂ.:::rym}ll
Refcode families

 The same substances are assigned the same 6 letter code plus an additional 2 numbers
« Polymorphs
« New determinations or re-refinements of the same substance
« Determinations at different temperatures/pressures

« Stereoisomers or different solvates, co-crystals, etc are assigned different refcode families

Some other recognisable refcodes are: KITTEN, DISNEY, CAUTAM, NELSON, GLYCIN

Do you have a favourite refcode? You can use the chat box to tell us yours! ( < l )(
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. CCDC ConCuest (1) : searchd [Search] — O *
kK
File Edit Options View Databases Results Help -
- \\ - - \ — m\\ View R “S\ . CCDC ConCuest (1) : searchd [Search] — O *
Build Queries | Combine Queries |, Manage Hitlis lew Resul
File Edit Options View Databases Results Help
All Text _ |aGEWOZ02 - - - _—
Refcode: AGEWQOZ02 CSD version 5.42 updates (Feb 2021) = Build Queries | Combine Queries | Manage Hitlists ' View Results
Authortfournal Analyse Hitlist
. Shanshan Zhang lad ~ AGEWOZ02
Link to the Author(s) v AGEWOZ02 ABTEXT  potcode: AGEWOZ0Z CSD version 5.42 updates (Feb 2021) | e b
nalyse Hitlist
. : Ref J Mol Struct. (2021}, 1230, 128871
publication g orence A
: Publication D) | 10.1016/molstruc.2021.128871 o
Diagram Deposition CCOC 2025330 f C d 2 D
3D Visualiser N urate
" Formula (415 C N1 Ogly e \ '
: S o \\/ chemical v AHAFIBO1
Search Overview catena-[bis(p-1,1-methylenebis( 1H-imidazole))-bis(nitrato) / .
Compoun miiij] /N d | a g ra m v AJOVUT
v AJOWAA
. %r@up Mame: P21/c Number: 14 \ v AJOWII
Link to 3 0 v AJOWOO
c / a: 15.191(<1) b:  9.158(1) e 14 / / v AJOWUU
d e DOS | ted Cell alpha:  90.00 beta: 110.32(<1) gamma: 90.0 { g-—"N v AJOXAB
CIF file Volume: 1316.125 \/N @® Use-as-Query Options x w AJOXOP
o 5159 be 14887 o 15.191 \ Hydrogens: v AJOXUV
) : ’ : ' : v AJUCIU
Reduced Cell alpha: 11032 beta: 50.00 gamma: 90.00 N'\/W‘-/\‘Cd ¥ Include hydrogen atoms v AJUCUG
YT IR EL Chemical Units (molecules, ions, etc.): VMUFAP
Molecular Volume | 478.031 N &+ Biggest chemical unit onl v AJUFET
Chemical Units |1 0 N-—0 * ! v AJUFIX
B " Make each chemical unit a separate quen,
parate querty v AJULID
Faras Z: 40 Z 1.0 = Include all chemical units in a single query " AJULIDO1 v
R-Factor (%) | 251 Cancel | 0K << | 3> |
Temperature (K) |Room Temp. (283-303) 206086 hits
Density CCDC: 1.847 Author: 1.247
Intensity Meas diffractometer w i | > | I [™ Show terminal carbons I ‘ Detach Stop Search |
s > 206086 hits
|
Detach
Stop Search |

D



. CCDC ConQuest (1) : searchd [Search] - O
File Edit Options View Databases PResults Help
Build Queries ' Combine Queries ', Manage Hitlists ' View Resulfis
AGEWOZL02
ANTEXT  poteode: AGEWOZO02 CSD version 5.42 updates (Feb 2021) -
AuthorfJournal Analyse Hitlist
Chemical v AGEWOZ02
v AGOXEZD5
Crystal
: v AGOXIDO02
Experimental v’ AHADEV02
Diagram v AHADULD2
30 Visuvaliser ¥ AHAFIB01
v AJOVUT

CSD Internals

Search Overview

“|  Display Style »

Right-click in vizualizer for options menu

Packing
Highlight Hit

v Display Hydrogens

Display Discrdered Atoms

Picking Mode
MMeasure

Clear Measurements
Label

Settings

Save as PMNG...

Save as JPEG...

Save current setting
Reset View

Detach

- A IFIRIA R

Wireframe
r Capped Sticks

Ball & Stick

» AJUFET

. AJUFIX
'AJULID
'AJULIDO1

- g

206086 hits

Stop Search

Left clicking each tab will
display different information

Right clicking on 3D visualiser
enables you to change the
display style

Packing > Molecule or
unit cell

Display or hide
disordered atoms

CCDC




‘@
m meri hes .5y
e % »
ConQuest —- more text/numeric searches - - .- .
° o v | a
& | .
- .u ~ &
@ Name/Class (1) - New — O b @ Z/Density (1) - New - O X @ A0 Text (1) - New - ! X
Compound Name Contans: Vo of Molccules” | | | Seareh] mequired Fetas -
catena] No. of "Molecules” _ l— New Box |
r lgm,,m m“falp!?ah.ﬂic Chaﬁ,',de's' . per Asymmetric Unit (Z) - Either select from list or enter in box(es) below
e.g. "butadiene" will match "buta-1,3-diene No. of Atoms with
r Find exact word, 3D Coordinates = = cylindrical 4 |
e.g. "hydrazine" will not match "acetylhydrazine" decompose
u nsi = = deli t
Add | Replace | Delete | Calculated Density (glem3) jEm—— d;Ealr:: :T-lc;?c I
. diamond
No. of Chemical
Use catena- to search for Units (molectlss, loas, etc) = — € Morescent
metal-organic polymers explosive
" - Search | Store | Cancel | Reset | fawn
. fluorescent
CSD contains IUPAC style green
: g . . grey
s woll 25 more common. | [ useacomoned Il :
names SUCh as MOF names Sea rCh tO ﬂnd StrUCtureS The search will find words starting with what is entered in the boxes.
h k _ h Wlth Catena_ or Catena( If two or more words are typed into the same box the search will
when Known —these may not : : . - X . -
. an d t h 1S Wi | | =\Ve) d be for the exact phrase specified. To find entries containing
be com pre hensive two or more words that need not be adjacent, use the New Box
fl N d | N g ca te nanes button and type the required words into separate input boxes.

e ——

Search | Store | Cancel | Reset Search Store Cancel Reset




ConQuest - Formula search = e

Select required elements

o] n|2u]ou|aw]

Build Queries \ Combine

Li | Be
.Formula (1) - New — ] X B s lslala
Draw K |Ca|Sc|Ti|Vv|Cr|Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge|As|Se|Br|Kr
Formula
Rb|Sr| ¥ | Zr [Mb|[Mo| Tc|Ru|Rh|Pd|Ag |Cd| In |Sn|Sb|Te| | |Xe
Peptide ‘ C H F \ Cs|Ba|La|Hf|Ta| W |Re|os| Ir | Pt|Au|Hg| T [Pb| Bi|Pal| At |Rn
Fr |Ra| Ac
Author/Journal 1 0 1 0
Ce| Pr|Nd|Pm|Sm|Eu|Gd|Tb | Dy |Ho| Er |Tm| Yb | Lu
Name/Class Type in formula, e.g. C6 H12 06 Th|Pa| U |Np|Pu|am|cm|Bk| cf | Es [Fm|md | Ma | Lr

You may specify an inexact formula, e.g. Cal-3 0>4
Elements ‘ finds entries with 1,2 or 3 Calciums and more than 4 Oxygens. ‘E'm Ftom counts

c = — |0 “
or I SelectfranahleI —I

Formula H _ —|ho
Fe = R
Space Group F '
ormula applies to mh | —
Unit Cell {* an individual molecule [ mnge |l [
Z/Density " all molecules in structure added together [ e [ [
l_ Range — | l_ l_
Experi tal
permen [ Other atoms allowed in molecule/structure | Range —'| T
A“ Text I_ Range — | l_ I_
Search Store Cancel Reset | [ Range = | [ [ v Cancell Donel
Refcode (entry ID)

D



ConQuest — Elements search

Build Queries \ Combine

Draw

Peptide

Author/Journal

Name/Class

Elements

Formula

Space Group

Unit Cell

Z/Density

Experimental

All Text

Refcode (entry ID)

. Elements (1) - New — U] X

=)

Elements Required to be Present

Type in elements, e.g. C H Se

or I Select from Tablﬂl

Elements must be in

" same molecule

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

Heaviest Permitted Element in Formula Unit

[ -- Not Set -- Select from Table |

Search |

Store Cancel |

Reset |

. Select Fermula Elements

Select required elements

Pr

Nd |[Pm

Eu

Gd

Tb

Er |Tm|Yb | Lu

Ce
Th

Pa

Am

Cm

Bk

Fm|Md|Mo| Lr

Select atom counts

LR Range

Range

'Sm | l_
Mo |
L
L
L
L
o Renge [
!_ Ronge  — |

=] [

T T

w  Cancel | Donel




Draw

Build Querfes\ Combine

Draw

Peptide

Author/Journal

Name/Class

Elements

Formula

Space Group

@ Draw (1) - New

File Edit Atoems Bonds 30 Options Help

Element

-

Drawing Options...

; by’ Add Group
o . Expand Chemical Groups

Snap to Grid 1ection.

Save Window Size

Hydrogens
| Charge

Additional menu
options to explore

Limit Window Size

v v v v - w

DRAW MNumber of Bonded Atoms -'. uto-Generate H
Welicity
EDIT AIINsin Same Malecule Balloen HEIP ;

ERASE

ADD 3D
CONTACT

Unit Cell

G| O

Z/Density

9| ©

Experimental

RingMaker

All Text

Refcode (entry ID)

[c H|o|n|s|p|F]|ci|any|more.. | Groups. |

Define atoms, bonds or molecules to be
searched

Define lengths, angles, torsions or
geometric objects e.g. planes or centroids
as parameters to be searched

Ring template selector or builder

List of templates for challenging structures
e.g. adamantane

| C Bond: Single — |

Templates...

i\

Mext stom: C
Mext Bond: Single

* 3D Parameters:

Options...

Delete

Contacts:

Options...

Delete

¥ Search

‘ Store

Cancel

atom types/functional
groups

Select specific or general

Select bond
type




ConQuest — Draw/Structure search

Build Queries "'*\ Combine

Draw

Peptide

Author/Journal

Name/Class

Elements

Formula

Space Group

Unit Cell

ZIDensity

Experimental

All Text

Refcode (entry ID)

. Draw (1) - New

File Edit Atoms Bonds 3D Options Help

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

DRAW

EDIT

ERASE

ADD 3D

CONTACT

0|0

Q©

RingMaker

Templates...

[c H|o|n|s|r|F|ci|anyf more.. | Groups..

1 _ =
2 — O X
3
— g NetAom C |
4 Next Atom: C 3D Parameters:
Add Group " 5 Next Bond: Single
B
Hydrogens 4 7
Charge 3
Mumber of Bonded Atoms » ¥ Unspecified
Cyclicity
Other...
Delete Atom il
@ Other Atom Type - X
Other Atom Type
ﬂ Previous Selections
H 11| 200 | 3nt | am|mt| Not H| anmy| A
EIT”‘ 34| 4A| 5A [ BA| 7A | He
Li |Be 38 B|C|N|O|F|[Ne
Na|Mg|3B(4B| 58| 6B[ 78| ex |8y |8z|1B[28| Al | si s|cl|Ar
1R| K [Ca|Sc|Ti| V|Cr(Mn|Fe|[Co|Ni|Cu|Zn|Ga|Ge Br | Kr
TR|2R|Rb| Sr| Y | Zr INb|Mo| Tc|Ru|Rh|Pd|Ag|Cd| In |Sn I | Xe
Not Hydrogen 3R|Cs|Ba|La|Hf|Ta| W |Re|Os| Ir | Pt|Au[Hg| T |Pb At |Rn
CorH Fr |[Ra| Ac
LN|ce | Pr|Nd|Pm|sm| Eu[cd| o [Dy |H Yo | L Picking Mode
- e T m sm u [+ u
Any Non-metal !  Single Pick
AN|Th|Pa| U |Np|Pu|Am|Cm|Bk | Cf | Es No| Lr & Muki Pick
Any Transition Metal ent Selection: None
Any Halogen Reset | Cancel | Apply | oK
Search
Other Elements...
Store
Bond: Single —
Cancel

n
o

Left click in space
to add an atom

i
-

Left click and drag
from an atom to
attach an atom

b
-

Right click on an
atom or bond to
edit or add extra

properties to it



Some useful CCDC drawing conventions’

« Aromatic bonds

* Delocalised bonds fz/
« Pi-bonds 0—7\—

« Polymeric bonds — depicted polymeric unit may vary ©@
« CSD 2D chemical representations usually include:

« The CCDC representation of the structure

« Missing H atoms/other atoms

« Squeezed or undetermined parts of the structure

« Charge —thisis the property of an atom rather than an entity but is only
used for charge balance purposes

« When appropriate the CSD uses: @ -

CCDC



o oo o Substructure found

O

Double
Triple
em——===0 (bt ldley

Quadruple i
Aromatic &

‘ " \
Polymeric kS
A3
Delocalised R

P i === =0 Q=S

: ) (
Variable... /Ej\ +
Single Using “Any” 4,"““~~ N N

\ D\ /CF3
$?ulh'= bond can help 5 \N% gr? 0)5\0
e find more 0 MeO
Quadrupl
Aromatic complicated \‘\'\‘\S}"Cu/ \Cu// K&i’cu

structures such [N YA

D‘elocalised as polymers, 0 /N-m.,_‘ =N 0.0
" delocalised AN _jn N »r} T

Any . N ~N .
Varable... and p|—b0nded \[@/

SyStemS Hzﬂ
Single

Double
Triple OMe C
Quadruple

Aromatic {JJJJ'H \\

Polymeric

Delocalised -H—L\_L\' 'r,-l"-l-’-' —L\-‘—;L\'
Pi 0 0

Any

Variable...




.' CCDC ConCuest (1) : searchl11 [Search]

File Edit Options

View Databases

Results Help

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

All Text

AuthorJournal

Chemical

Crystal

Experimental
Diagram

3D Visualiser

CS0 Internals

Search Overview

Refcode: TUWMMOP

CSD version 5.42 (Movember 2020)

¥ Show terminal carbons

Use as Query...

Detach

TUWMOP

Analyse Hitlist

TUWMOP

TUWMOQ
TUWMUT
TUWMUU
TUWMUV
TUWMUW
TUWNAA
TUWNAB
TUWNAC
TUWNAD
TUWNEE
TUWNEF
TUWNEG
TUWNEH
TUWNII
TUWNIJ
TUWNIK
TUWNIL
TUWNOO
TUWNOQ
TUWNUU
TUWNUV

TUWNU
TI 1y

/-::c:

e

1097619 hits

Could we use the CSD to
explore the nature of
copper carboxylate paddle
structures and then go on
to explore other metals?

-.- Use-as-Cuery Options >
Hydrogens:

¥ Include hydrogen atoms

Chemical Units (molecules, ions, etc.):
* Biggest chemical unit only
" Make each chemical unit a separate query

" Include all chemical units in a single query

Cancel Ok




3D searching

. Draw (1) - Query 11 — L X
Eile Edit Atoms Bonds 3D Options Help
~ ||Click and drag to create a bond. Next Atom: C ™ 3D Parameters:
w Drag to an existing atom to make a connection. Next Bond: Single 82
YY" SUM2
’C:::O O:::C\ AVG2
I DRAW f;,“ ‘\:\ MIN2
MAX2
EDIT o O
ERASE '
e P o Options...
CONTACT C.L!._ ------------------------------- TfC.U Delete
E Contacts:
i .
O\ y,
. iy
B ' i
cCz-z=0 O===C
Options...
Q O Delete
@ ©
RingMaker
< v Search
— Store
[c v|o|n|s|p|F|ci|any|more | Groups.| [ C | Bond:  single  —s
Templates... Cancel

Draw your substructure
Click Add 3D

Select parts of the
structure you are
Interested in

Define the parameters
you want to analyse

Search or store your
query
View the results

Analyse the hit list

D



. CCDC ConCuest (17 : search11 [Search]

File Edit Options View Databases Results Help

Build Queries ' Combine Queries ', Manage Hitlists = View Results ',

ANTEXt o coode: JUZTOQ CSD version 542 updates (Feb 2021)
AuthoriJournal
Chemical Parameters
cootey  tBUOOC..
Crystal o NH LA
- 2503
Experimental
C ) 2503
C5D Internals 2 603
Search Overview -

2603

/
0
> X
Cu—Cu -
DH"’j \_oH DH___\__CU_CU/:___FUH 2603
0 0 i ™0
\ i 01 )<\ r
“wog Oz ".-:D D_J:;l'
C
g NH c
C\E\ H_N &7 TCamg P F
C
NH
NH'CDDtEU tBu0oCc™
I Multiple Hits: Show 4|1  »| of2 V¥ Show Parameters I
[T Show terminal carbons Use as Query... Detach

JUZTOO

Analyse Hitlist

Yisualise Structures

Analyse Data

Select All
Deselect All

[Invert Selection

@

Search
highlighted in 2D

Parameters
displayed

. Analyse in Mercury

Select the items you wish to include from the choices below

Filetype: Mercury data file (.c2m) — |

v Include Defined Parameters

Crystal data

[~ R-actor [~ Space Gp. Symbol
[ ZVvalue [~ ZPrime

Cell data

Ma b

[~ Alpha [~ Beta

[~ Reduced Cell a
[~ Reduced Cell Alpha

Other

[~ Publication Year

[ Reduced Cell b
[~ Reduced Cell Beta

[~ Unique Chemical Units

[~ Space Gp. Number
[~ Study Temp.

e

[~ Gamma

™ Reduced Cell ¢

™ Reduced Cell Gamma

[~ Multiplier Sum

[~ No. of Coordinates
[~ Calc. Density

[T Cell Volume
[~ Reduced Cell Volume

[~ Compound Name

829 h

Stop Search

0%

Reset | Cancel | Analyse in Mercutyl

D




Data analysis

@ UZTOQ (P-1) - Mercury — O
Eile Edit Selection Display Calculate CSD-Community CSD-Core  CSD-Materials  CSD-Discovery  CSD Python APl Help
Picking Mode: Lasso Atoms ~ || Clear Measurements {b @ % l:‘ Show Labels for |All atoms with b
Style: Capped Sticks v Colour: by Element or Suppression hs Manage Styles... |Publication R Atom selections: W
D Arimate... Default view: |b v| s b ocam b® & x ox+ oy oy 2 7+ xS0 x<90 y90 y450 290 490 || Selectby SMARTS: »
Structure Navigator g X
WzTOQ Find
| Crvstal Structures ~
0 Hit Fragme ay Optio * i
I
Fragment Selection Fragment Highlighting !
f
Tree view l:‘ Load multiple structures I
f
Select all l:‘ Show only hit atoms I
I
Structure Value f
Parameter M i
WV Query 11
. “  Fragme... ‘
displayed B 203 ;
SU.. 2603 '
A A e AV... 2603 f
‘ M. 2603 '
M.. 2.603 f
“ Fragme. f
B2 2619 o
Display Options sl 2.619 !
Display AV, 2619 >
M., 2,619
Packi
D =l l:‘ Short Contact < (sum of vdW radii) Contacts... M. 2819
Asymmetric Unit _ e
l:‘ l:‘ H-Bond Default definition Show parameters: | Al -
l:‘ (e More Info
Pawder... Data Analysis... Close
Reset < > ¥

Press the |eft mouse button and move the mouse to rotate the structure

@ Data Analysis - O X
Eile Options
search11 Spreadsheet 1 g X
File Tools Descriptors Display Selection  Plots  Statistics I n ()
Find identifier ‘ Find next
|dentifier MNAME Query Fragment AVG2 B2 MAX 2 ~
search11|CUYYUT|OD CUYYUT 11 1 26180 26180 2.6180
‘search11JUZTOQ|1 JUZTOO 1 1 26030 26030 2.6030
search11JUZTOQ)2 JUZTOQ 1 2 26190 2.6190 26190
searchT1JUZTUW|3 JUZTUW 1 1 2.6290 26290 2.6290
search11|LOYYEDOZ|4 LOYYEDDZ 11 1 2.6460 2.6460 2.6460
search11|LUYVES3 LUYVES 1 1 26530 26530 2.6530
search11|OKUSAR|E OKUSAR 1 1 2.5870 2.5810 2.5810
search11|PYCUACOB|7 PYCUACDE 11 1 2.6400 26400 2.6400
search11|UOKUC|8 WJOKUC 1 1 26130 26130 26130 VY
< >
search11 Histogram 1 search11 Histogram 2
search11 Histogram 2 |- 4
Eile Descriptors Mouse Display Selection Plots Statistics n [
350
300
250
200 4
150 4
100
50
0 _ —
-7 T T
2.500 2.600 2.700 2.800 2.900 3.000 3.100

AVG2
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CSD Subsets: Helping find one in a million+

Why provide subsets?

The CSD contains a huge range of
compounds; subsets allow easy access to the
Most relevant structures of interest

» Metal-organics in particular can be hard to
name and draw consistently .

@ RUGBANK

* Gives CSD users the benefit of analysis from [ppDB
IN-house and external experts

......

- Convenient starting point for analysis using i#iiirii:

-------

CSD or 3-party tools RIEEEERE

ooooo
ooooo
ooooo




CSD subsets - targeted datasets

Drug
subsets

Best representative
subsets

COVID-19

subset

Pesticide

subset




CSD MOF subset creation G

CCDC
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CSD MOF subset creation Gt e




CSD MOF subset creation — Draw Queries: -

‘QA ‘QA
.'\ l"
! y

‘QB

\ Any metal

Any:metal

. Any metal
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Any metal

Any metal
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Any metal
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Any metal

Any metal

Any metal

Any metal ----eex
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Using the subsets

‘ Search Setup

. CCDC ConCuest (1) : CSD_COVID-19_subset [Refcode List] - CSD_COVID-19_subset.gcd

Available Databases:

Search Name: |searchd

[~ Show Updates separately

File Edit Options] View Databases Results Help
Build Queri \ Entries in csD vers?on 541 updates L4 PIS\
Entries in C50 version 3.41 (Movember 2019)

I~ CSD version 5.42 (Movember 2020)

Lists in C5D version 341 (November 2019) }

Available Databases...

CSD Pesticide subset

Best low temperature list
CSD Drug subset

DEXMET11

Analyse Hitlist

W C5D version 5.42 (November 2020) + 1 update

- ] pet

Fﬁrers\ Advanced Options ",

™ 3D coordinates determined

[~ Rfactor &% <=0.05
(‘l <=
<=0,

3

[~ Only & MNon-disordered

Entry examples

€ Disordered

Chemical Author(s) - -
CSD COVID-19 subset You can search complete database(s) or a subset (| Coarme
[ETEE Reference Acta Crystallogr., SectE:5)  Best hydrogens list (g, IS T & [Pt TS ST ™ Not polymeric
Experimental Publication DO [10.1107/31500535807020  Best room temperature list v COYRUD Select Subset C‘Emubﬂl I Noions
Diagram Deposition CCOC 651371; IUCr FL212| peemmstiDEIES v CPROMZ T Only 5 Single crystal stract
n - ingle crystal structures
3D Visualiser Hoo FO MOF subset V CPROMZ{” Single query being used. Search will find structures: J o g | °
= structures
csDn ; Formula Ca2tz9F 05 ADPs available subset v CURHOM ey = CME.’ ructure:
Best R factor list « DEKSAN [~ Cnly ' Organics
fi Go-Fl 16c-methyl-11 .
Search Overview Compound ZD—diuDireD- methy Mon-disordered MOF subset W DEXMET11 e Organometallic
v DIBBUL StartSearchl Reset
(11[,160.)-9-Fluora-11,17,21-trihydroxy-16-methylpregna-1,4-dien v DIHSAQ | |
T e-3,20-dione; Decadron; Dexamethasone; DrugBank: DB00443; DIIJWO.]
¥ ¥ PDB Chemical Companent code: DEX . Restrict Search _
CCDC Class Steroids Restrict Search by R
Spacegrou Name: P212121 Number: 18 5 o - -
P — Current Restrictions " Entries in a hitlist loaded this session
a 10.364(1) b 16457(1) o 23.206(1) Type: Refcode List Title: unknown Percent: Unknown & Entries i S
+ Entries in a pre-defined hithst
Cell alpha:  90.00 beta: 90.00 gamma: 90.00 Time: Thu Feb 18 11:16:17 2021 P
Volume: 3885.871 File: ...subsets\Non-disordered_MOF_subset.gcd " Entries in saved search file
a 10364 bs 16.157 23.206 Database CSD version 542 updates (Feb 2021)
Reduced Cell alpha: 90.00  beta: 90.00  gamma: 90.00 1421 Refcodes " Entries in saved hitlist combination
Volume: 3883.871 Database CSD version 5.42 (November 2020)  Entrics in saved refcode list

80303 Refcodes
Database CSD version 5.42 (November 2020)
0 Refcodes
Entries not found
0 Refcodes

Restrict based on pre-defined hitlists

MNon-disordered MOF subset —1 |

Create indexes of useful information for subsets of CSD entries

Note that this script makes use of functionality from the cockbook ity modls

#1Jusr/bin/env python
#

# This script can be used for any purpose without limitation subject to the
# conditions at http://www.ccdc.cam. ac. uk/Communi ty/Pages/Licences/vE. aspx

# This permission notice and the following statement of attribution must be
# included in all copies or substantizl portions of this script.

#
# 2015-06-17: created by the Cambridge Crystallographic Data Centre
#

Provide information om a set of structures im the CSD.

This script takes as inmput a god Tile (a text file with CSD refcodes) and
writes out the identifier, author(s), literature reference, formula, compound
name and compound synonym(s). The output can be formatted as csv or html.

£rom _ futurs_ import division, sbsolute_import, print_function
import six

import sys

import os

import esv

import html

import argparse

import codecs

from code.io import EntryReader

class Writer{ohject):
ef __init_ (self, infile, out, format='csv')s
try:
self.rdr = EntryReader(infile, format='identifiers')
except RuntimeError:
print('Failed to read inpuc file $3!' & infile)
exit(1)

self.out = out
getattr(self, format + '_header'}()
for e in self.rdr:

getattr(self, format + ‘_line')(e)
getattr(self, format + ' footer'h()

def csv_header(self):
data = ','.join([

'Idencifier!,
‘Buthor!
‘Literaturs Ref',
'Formulal,
| Compound Nane' ,
' Synonym!

CSD Version... | Select to restrict based on CSD version

oK |

Clear |
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Explore More: More advanced uses

» Not enough time to explore all the insights that you can get from
metal-organic structures in the CSD 7
» But here are a selection of more advanced tips and tricks and case

studies

The session has resumed recording ( < I H



Exploring chemical concepts GRS

T Exploring Jahn-Teller effects
L

L'I"l.'. _-.|'l'I'L L'r"-'._._ _.-.'-""L l'"-'-'

L
qu'ﬁ"L _ LfM‘..'L ﬁ Lf'.T.“L
- L

L
Flongated I;H'#} Original (02 ) Compressed {F.l_“:l

The Jahn—Teller effect is most often encountered in octahedral
complexes of the transition metals.2l The phenomenon is very common
in six-coordinate copper(ll) complexes.

FUHVEM

D


https://en.wikipedia.org/wiki/Octahedral_complex
https://en.wikipedia.org/wiki/Jahn%E2%80%93Teller_effect#cite_note-3
https://en.wikipedia.org/wiki/Copper

<

Using Mercury to see chemical concepts - -

@ xUTvOA (P21) - Mercury - O ¥

File Edit 5Selection Display Calculate CSD-Community (C5D-Systern  C5D-Materials  CSD-Discovery  C5D Python APl Help
Picking Mode: Measure Distances v Clear Measurements | [ £ € [ Show Labels for All atoms =
Style: Ball and Stick ~ Colour: by Element ~ - Manage Styles... Work ~ - Atom selections: v

L] Animate... Default view: b v a b c a* b*¥ ¥ x x+ y- y+ z- z+ x90 x+90 »  Select by SMARTS: |  »

Structure Mavigator & X

XUTYOA Find

Crystal Structures £

AUTYOA
AUTYOR
AUTYOC
AUTYUG
AUTYU
AUTZAN
AUTZAC
AUTZAP
KUTZER
AUTZES
AUTZET
AUTZIV
AUTZIW
KUTZIX
AUTZOB
AUTIOC

AUTZOD
T T

()




@ Draw (1) - New = - m A , '
5

File Edit Atoms Bonds 30 Options Help

|| Click and drag to create a bond. Mext Atam: C “ 3D Parameters:
W Drag to an existing atom to make a connection. Mext Bond: Single

: ’ )

DRAW

EDNT

-

ERASE

st Options...
CONTACT Delete A

Contacts:

Options...
O | O

Delete
Q| ©@

RingMaker
) b Search
clH|lo|n|s|e|F|c|any|more | Groups | |[ €| Bond:  singe  — R~
Templates... Cancel 7




. CCDC ConCuest (1) : search2 [Search] — O >,
File Edit Options View Databases Results Help o <
Build Queries ' Combine Queries ', Manage Hitlists ' View Resuls ',
h
ASALCUO3
ANITEXt o teode: ASALCLIO CSD version 5.41 updates (Mar 2020) | - >
e | Analyse Hitlist I G S . g ©
Chemical Parameters W ASALCUD3 ‘u’isualisetructures . a
v ASALCUOS IERUEIEE L .
i S osTt v BEYRAYOT — _ .
Experimental 2 v DOWNCI' I b
! : v BOWNOT SsElE e
Diagram v BOZXEW Invert Selection s b
3D Visualiser v BUBMOD i
v BUCBIN X, e
CSD Internals
v BUFZUA
Search Overview
E:_‘? -0 @ ~nalyse in Mercury — O *
OH L o
H O ':I:. \\ f' Select the items you wish to include from the choices below
0 *1 fCH o Cu—H O
S R“x:d y D;"f \ 1] File type:  Mercury data file (.c2m ] — I
}‘}Q’/ll HC‘ F O .,-’}")Jf
HO ¥ Include Defined Parameters
.;:.Jfr HO O Crystal data
[~ R-factor [~ Space Gp. Symbaol [~ Space Gp. Number [~ Mo. of Coordinates
RO [T Zvalue [~ ZPrime [ Study Temp. [T Calc. Density
Cell data
Ma b Me
[ Alpha [~ Beta [T Gamma [ Cell Volume
[T Reduced Cell a [T ReducedCellb [~ Reduced Cellc [~ Reduced Cell Volume
[” Reduced Cell Alpha | Reduced Cell Beta [” Reduced Cell Gamma
Multiple Hits: Show 41 w|/of 11 [w| Other
[~ Publication Year [~ Unigue Chemical Units [ Multiplier Sum [T Compound Mame
[~ Show terminal carbons

Lse as Cue

| 0%

Reset | Cancel |Ana|],rseir1 Mercury




0 Data Analysis

File Options

searchd Spreadsheet 1

File Tocls Descrniptors Display  Selection

Find identifier

dentifier NAME Que

‘search2|ASALCUO3[0  ASALCUO3
search2|ASALCUO3|1 ASALCUO3
search2|ASALCUD3|2  ASALCUO3
search2|ASALCUD3|3 ASALCUO3
search2|ASALCUO3|4  ASALCUO3
search2|ASALCUO3|5  ASALCUO3
search2|ASALCUD3|E  ASALCUO3
search2|ASALCUD3|7  ASALCUD3
search2|ASALCUO3|8  ASALCUO3
search2|ASALCUO3|9  ASALCUO3
search2|ASALCUD3|10  ASALCUO3
search2|ASALCUD311T  ASALCUDS
search2|ASALCUOS12  ASALCUOS
search2|ASALCUO513  ASALCUODS
search2|ASALCUD314  ASALCUDS
search2|ASALCUD31S  ASALCUDS
search2|ASALCUOS|16  ASALCUOS
search2|ASALCUOS17  ASALCUOS
search2|ASALCUDS12  ASALCUDS
searchZ|[BEYRAYD7|19  BEYRAYOT
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