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Introduction

Access Structures is a web page that allows users to search the Cambridge
Structural Database (CSD), the Inorganic Crystal Structure Database (ICSD) and
the CCDC’s Teaching Subset. The CSD is the world’s repository of experimentally
determined organic and metal-organic crystal structures and is compiled and @
distributed by the Cambridge Crystallographic Data Centre (CCDC). The ICSD is
the world’s largest database for completely determined inorganic crystal

structures and is compiled and distributed by FIZ Karlsruhe — Leibniz Institute for ;W:MMENM e e

Information Infrastructure. The CCDC’s Teaching Subset is a subset of the CSD getals I more 1 one feld e seach il by 0 ecards contaning 3 e fems ntere, ore formaton and searen nefp

containing structures that have been carefully selected to aid the explanation and o o G0y an G50, ety Gk e ot o e TG S S e (S0 avane

understanding of a variety of chemistry concepts, such as bonding, molecular S .

geometry, stereochemistry, functional groups and symmetry. Access Structures R -

supports a variety of different search parameters, as well as combinations of . .

parameters. Autnors o
Journal (]

Objectives Pibeston deate . ° ° °

atabase to saarch e ubishe colecion 3 CSD ) 1CSD O Teaching subse

This is a self-guided workshop to lead you through the functionality of our Gear

Access Structures web-based service. At the end of this workshop, you should

be able to:

e Conduct a search in Access Structures View Selected

e Visualize results in the browser
o Explore links to other databases - Deposition Number{s}: 735527
° D I d t t . Space Group: P 24/c(14)
ownloaa structures Ci COTYDA Cell: 5 14.6682(8)A b 7.8889(4)A ¢ 1
Compound Name: |buprofen

This workshop will take approximately 1.5 hours to complete Synenyms: DrugBanic BEOTEZ0

Deposition Number(s): 735830
Pre-required skills ' Space Group P 2/c (14)
G COTYOAO1 Cell: 5 14.6698(8)A b 7.8878(3)A c 1(
Compound Name: ibuprofen

. . . S : DrugBank: DB01050
There are no pre-required skills for this workshop ynomyms: FHenan

Deposition Number(s): 695105
Space Group: P 1 (1)

Materials ry Cell: a 19.2200A b 11.3400A ¢ 13.79¢
EFEGOM ’ [ Compound Name: catena-(octakis(p nnmm
: a-p-isobutylphenylpropionic acid) e ] Ty ke Mesoure
There are no additional materials required for this workshop. Synonyms: catena-(octakis(u4-Benz

ibuprofen)
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Example 1. Searching

Access Structures supports a variety of different search parameters, as well as
combinations of search parameters.

Searching by Compound name

The Access Structures Compound name search field gives users the ability to
enter full or partial chemical names of substances as well as some common
names.

1. Open a web browser (such as Chrome) and navigate to
www.ccdc.cam.ac.uk/structures

2. Inthe Compound name search field enter the name of a chemical you would
like to view, in this example “caffeine” is used, and click Search.

3. Scroll through the first few results pages and notice the variety and

differences between the hits, especially between the diagrams, compound
name data fields and synonym data fields.

Searching by Compound name and Publication details

Search parameters can be combined to provide a more customisable search. The
steps below describe a search for the structural determinations of caffeine that
have been published in 2018, thereby narrowing the results from the previous
search.

4. From the results page in 3, click the Modify Search button.

5. Add “2018"” to the Publications details, Year search field.

6. Select the radio button for Entire published collection and click Search. There
should be fewer results than after step 3.

Entry search
Welcome to Access Structures, the CCDC's and FIZ Karisruhe's free service to view and retrieve siructures. Please use one or more of the boxes to find entries. If you enter
details in more than one field the search will try to find records containing all the terms entered. More information and search help
More advanced search functionality and additional curated data for the Cambridge Structural Danias (csq
through the CSD-System and IGSD, respectively. Click here for more information.
Identifier(s) i l € i
e ol
ool P L 5 . . . .
Publication details Year
Authors
L
Journal nal T 6
_»| @ Entire published collection
Publication details £ [+]
Database to search @ Entire published collection [ ) ICSD () Teaching subset
Your query was: Compound name: caffeine and the search returned more than 30 records. New Search
& Selectall Download Selected View Selected
3 - Deposition Number(s): 224535
“ Space Group: P 24/n (14)
%] ABUWIE o Cell: a 15.8006(13)A b 12.9135(12)A ¢ 15.9129(18)A, a 90° 8 113.55(2)° y 90° E o
AT Compound Name: DI b Modify Search
dihydrate
Depositi (s): 1422222

Your guery was: Compound name: caffeine and the search returned more than 30 records.

Deposition Number(s): 898412

Space Group: P 24/c (14) P covas soceTy
Cell: @ 14.2630(11)A b 8.13716(48)A ¢ 16.0129(16)A, & 90° § 121.2142(35)° y 90° R OF USSR
Compound Name: Caffeine 2,3,4,5-tetrafluorobenzoic acid

4] AFEMIJ
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Searching by Journal and selecting a database

Another variation of customising the search is to complete the search parameters
with your desired criteria and choose which database to search; either the Entire
published collection, the CSD, the ICSD or the Teaching subset. For example,
finding out what ICSD structures have been published in Nature Chemistry.

7. Click on New Search. In the Journal field enter “Nature”. You will then see
some pre-filled options to choose from. Scroll down the options until you
find “Nature Chemistry” and select this.

8. Select the radio button for /ICSD and click Search.

Conclusion

These exercises have shown some examples of different searches using Access
Structures. The multiple search fields and 4 database options allow the user to
customise their search parameters.

Further exercises

e Enter “Journal” into the Journal search field. You will see that this gives
many options of different journals you can explore.

e Enter “Teaching” into the Compound name search field. This returns all the
structures in the Teaching subset.

e Enter “DrugBank” into the Compound name search field. This returns the
structures that have a link to the DrugBank website.

Journal

Publication detai

Database to search

Journal

Publication details

Database to search

Journal

Publication details

Database to search

Compound name

teaching

Maturel

Tomm = a—— o g =y

== ==

Mature Structural Biology [1984-2003)

7 | The Journal of Mature

fran Zazhi
MNature Matenals
Mature Chemical Biology

Mature Chemistry

| NE=E ST~ Y E=Y T d=T el oY a1 =T = LY

Mature Chemistry

Structure Dats

Entire published callection CED|m 15D
Search 8

Teaching subset

Journal|

I T TR

Journal of Heterocyclic Chemistry

Journal of Crganic Chemistry

Journal of Organametallic Chemistry

Journal of Physical Chemistry [1356-1596)

Journal of Palymer Science, Polymer Letters Edition [1373-1985]
Journal of Inorganic and Muclear Chemistry [1952-1981]

Compound name drughank
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Example 2. Visualising

In “Example 1. Searching” you have seen that Access Structures is a powerful
search tool that allows users to access the CSD, the ICSD and the CCDC’s Teaching
Subset. In this example you will explore the detailed results pages provided by
Access Structures.

Navigating to a detailed results page

1. Open a web browser (such as Chrome) and navigate to
www.ccdc.cam.ac.uk/structures. If you choose to continue from the previous
example, verify that all the search parameters are back to their default
values.

2. Enter “ACSALA” into the Identifier(s) search box and click Search. “ACSALA”
is the refcode identifier for this particular database entry.

3. Click on the refcode of the first hit “ACSALA”.

4. This is the detailed results page. Here you can find a selection of information
about the selected structure, including a 3D viewer showing a diagram of the
structure in 3D, a chemical diagram, where it was published (associated
publications), and links to the PubChem if the structure also exists in that
database.

Entry search

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

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

through the CSD-System and ICSD, respeciively. Click here fof

Compound name
DOl

Authors

Journal
Publication details

Database to search

& ACSALA

=] ACSALAD1
] ACSALAO2

ACSALA
2

Identifier(s) ACSALA

(*]

(-]

(2}

2]

[}

3 9 2} o

@ Entire published collection © CSD O ICSD O Teaching subset

Clear

(=) [ -]

Deposition Number(s): 1101020
Space Group: P 24/c (14)
Cell: a 11.446A b 6.596A ¢ 11.388A, o 90° 3 95.55° y 90°

P ova socerr
s O CHEMISTRY

Deposition Number(s): 1101021

Teaching Structure
Space Group: P 24/c (14)

Cell: 2 11.430(1)A b 6.591(1)A ¢ 11.395(2)A, @ 90° §95.68(1)° y 90°

Deposition Number(s): 195133
Space Group: P 2,/c (14) Crunen
Cell: 2 11.233(3)A b 6.5440(10)A ¢ 11.231(3)A, @ 90° 5 95.89(2)° y 80°

Your query was: Identifier(s): ACSALA and the search returned 28 records. Back to Search List Meodify Search

AGSALA : 2-acetoxybenzoic acid
Space Group: P 2//c (14), Cell: a 11.446A b 6.596A ¢ 11.388A, a 90° 5 95.55" y 90

Results
Database Deposition
&  Identifier Number

ACSALA 1101020

Download ~

3D viewer

Chemical diagram


http://www.ccdc.cam.ac.uk/structures
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Exploring the 3D Viewer

The 3D viewer has lots of functionality to enable users to further their
understanding of the structures they view. Here we will explore some of the main
features.

5. On the detailed results page for ACSALA click on the button to expand the
JSmol 3D viewer

6. How to move the view of the structure with the keyboard and the mouse:

a. The left mouse click selects and deselects atoms.

b. Scrolling down zooms in and scrolling up zooms out.

c. Clicking and holding the left mouse button rotates the molecule in 3D.

d. Holding shift, then clicking and holding the left mouse button and moving
the cursor left and right rotates the structure in the plane of the screen.

e. Holding shift, then clicking and holding the left mouse button and moving
the cursor up zooms out and down zooms in.

7. Clicking “H” either removes or adds the hydrogen atoms to the view. This
function is particularly useful with larger structures.

8. The button highlighted by number 8 on the right will set the molecule to
rotate

9. Explore the options in the Style drop-down menu to see the different
representations of the structure; wireframe, capped sticks, ball and stick or
spacefill.

10. The Labels drop-down menu has different options for what labels are shown.
This is particularly useful for larger structures.

11. The Packing drop-down menu gives options for visualising the unit cell as well
as expanding this to 3x3x3 unit cell. Zoom out until there is some black space
around the visualisation. Try moving the structure to find channels and void
space. Try to line up the repeating units. You may want to turn off the view
of the hydrogen atoms to make this easier.

Results ACSALA : 2-acetoxybenzoic acid
Space Group: P 24/c (14), Cell: a 11.446A b 6.596A ¢ 11.388A, a 907 8 95.55° y 90°

Database Deposition
&  Identifier Nurnber

ACSALA 1101020

5
¢

3D viewer

Ball and Stick

Wireframe

Capped Sticks
Ball and Stick

Spacefil

Chemical diagram

CoMe

@ View group symbols key

Labels
No Labels

Selected

All but C/H

All but C/HMNO
All Metals

All Atoms

No Labels

Packing
None

Unit Cell
3n3x3

10 11

Measure
None

Distance

Angle
Torsion
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Measuring distances p—

Your query was: Identifier(s): ACSALA and the search returned 28 records. Back to Search List New Search
12. Revert the viewer back to showing only 1 molecule with the hydrogens by Resuis AGSALA: 2-acetasyhenzoic acid 14
. - . . Database Deposition Space Group: P 24/c (14), Cell: @ 11.446A b 6.596A ¢ 11.388A, ¢ 90° 5 95.55" y 90
selecting Packing = none, Labels - no labels, Style - Ball and Stick, turning o Daabase  Deposit
off the rotation and turning on H. Please also ensure Measure = None is Do Chemical Sogram MenSearch
selected. —

13. Exit the enlarged view, either by clicking Close Window, the X, in the top right
corner or by clicking anywhere on the background.

14. Click New Search.

15. Enter “GLUCSA” into the Identifier(s) search box and click Search.

16. Open the detailed results page for GLUCSA and expand the 3D viewer.

17. Orientate the molecule so that 3 carbon atoms are clearly visible, as shown 17
on the right.

18. Select these 3 carbon atoms by clicking on them with a left mouse click.

MNo Labels 19
19. Expand the Labels drop-down menu and select “Selected”.
All but CH
20. Deselect the 3 carbon atoms using the left mouse click. § All but C/H/N/O
,,,,,, Measure All Metals
21. Expand the Measure drop-down menu and select Distance. "~ |[None All Atoms
Mone
22. Click on atom C5. Slowly move the cursor and notice a faint pink line following o
the point of the cursor. This line is the measuring tool. It measures the Angle
distance between the selected atom (in this case €5) and whatever atom is 2 Torsion
hovered over with the cursor. These measurements are shown in pink.
21

23. Click on C4. The pink measurement text turns white.

24. Repeat steps 22 and 23 to measure the distance between atoms C4 and C3.
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Measuring angles

25. Revert the view back to its default setting by repeating step 12. Close the 3D
viewer and click New Search.

26. Enter “BOMQOJ” into the Identifier(s) search box and click Search.

27. Expand the 3D viewer and orientate the molecule as shown on the right.
28. Select the atoms as shown on the right, there are 5 atoms to select.

29. Expand the Labels drop-down menu and select Selected.

30. Deselect the 5 atoms.

31. Expand the Measure drop-down menu and select Angles.

32. Click on N1D, slowly move the cursor and notice a faint pink line following
the point of the cursor. If the cursor is hovered over an atom, pink text
appears with a distance measurement.

33. The first angle we are going to measure is between N1D, the central Gel
atom and N1. Click Gel. You will see the faint line now drawn between N1D
and Gel. Next click N1. The text should turn white and show the angle
measurement.

34. Measure the angle between each set of 3 atoms (as follows) by clicking on
each atom in turn:

N1D, Gel and Br1D

N1D, Gel and Br1F

BrlD, Gel and Br1F

BrlD, Gel and N1

BrlF, Gel and N1. You should have 6 angle measurements.

You can see that even though this is a fairly regular octahedral complex, the

deviations from the 90° angles are still noticeable.

m oo oo

27

Mo Labels

All but C/H
§ Al but C/HMN/O
All Metals
All Atoms

32

33
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Conclusion

In this example we have explored some of the main functionality of the 3D viewer
on the detailed results page of Access Structures. This has included different
styles, packing the unit cell and expanding to 3x3x3, as well as measuring
distances and angles between atoms.

Further exercises

e For extra practise measuring distances search identifier ADYLAD and note the
difference in distances between C-C single bonds and the C=C double bond.
This can be compared to the C-C triple bond in ACETYLO3. Have a look at the
C-N triple bond in AWUDIF.

e Measure the 3 angles around the central nitrogen atom in AWUDIF.

e Forextra practise measuring angles investigate the angles around the central
atom in the trigonal bipyramidal structure PPHOXP.

e Navigate to the CCDC's educational resources webpage
(www.ccdc.cam.ac.uk/Community/educationalresources/teaching-
database/), download the annotated spreadsheet of all the structures in the
Teaching Database. Scroll through to see if there are any compounds you
would like to visualise and investigate.



http://www.ccdc.cam.ac.uk/Community/educationalresources/teaching-database/
http://www.ccdc.cam.ac.uk/Community/educationalresources/teaching-database/
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1
e ——
Example 3. Linking o o A S GO a1 12 Kt e i 3 s Pl o e .y r
eais in more han one e i search il y tofin records containing al he erms entred. More nformation and search help
More advanced searchfunclonaity and addifonal curaled data for the Cambridge Struclural Database (CS
Over the years, CCDC has developed collaborations with other data repositories, Proughthe (SE-Sysiem and ICSD, respectely. i hee for more informaten
such as the PDB, ChemSpider, DrugBank and PubChem. This example will —— Compound name FDB
highlight the advantages of these collaborations by showing you how to access 5
structures in some of these other resources from their CSD entries. . o
Protein Data Bank (PDB) - °
Journal . 2]
The PDB collects, organises and disseminates data on biological macromolecular re———— " L2 -
structures. The PDB assigns a 3- or 4-character code to each chemical component o Bemth | ST DS O s
found in PDB entries, which is shown in the synonym field in Access Structures. Access Structures webpage =

Linking to the PDB gives users easy access to this additional wealth of www.ccdc.cam.ac.uk/structures

information. (ref: www.ebi.ac.uk/pdbe/about) Over 1,500 entries in the CSD link
to PDB entries.

Deposition Number(s): 904406
Space Group: P 24/c (14)

. _ Cell: a 11.2680(8)A b 6.5498(4)A ¢ 11.2648(7)A, a 90° B 95.933(4)° y90° | 3
1. Navigate to www.ccdc.cam.ac.uk/structures and enter “PDB” into the Compound Name: 2-Acetoxybenzoic acid

Compound name search box and click Search. Synonyms: Aspirin, DrugBank: DB00945% DB Chemical Component code: AIN (PDBe, RCSB

. Compound Name: P-Propenaic acid B
2. The search will return more than 30 records. The results are all the structures ACSALAZ1 Synomyms: Ayl i, PDB Chemical Gomporent code: AKR (PDBe, RCSB), Teaoing Subset:

. . . . . |H| undamental Chemigtry
in the CSD which contain a component which also appears in the PDB. Scroll 2 P
through the results to find the refcode “ACSALA21”. This is the structure of i Pl e

.. ACSALA21 - Cell: a 11.2680(8)A b 6.5498(4)A ¢ 11.2646(7)A, @ 90° B 95.933(4)° y 90° @
aspl rin. - Compound Name: 2-Acetoxybenzoic acid

Synonyms: Aspirin, DrugBank: DB00245, PDB Chemical Component code: AIN (PDBe, RCSB)

3. In the Synonyms field you can see the 3-character code, the “PDB Chemical

Deposition Number(s): 1101087

Component code”, is “AIN” and the links to the relevant PDBe and RCSB TN P ot yh e 12.465(00A 050" 1011006 60"
WEbpages Compound Name: N-Acetyl-L-tyrosine L

Synonyms: PDB Chemical Component code: 3NF (PDBe, RCSB)

4. Click on “PDBe”, this opens the related PDBe webpage in a new tab, showing
entries that contain aspirin.

AIN

2-{ACETYLOXY]BENZOIC ACID

5. Return to the Access Structures results page tab in your browser and click on
the second hyperlink, “RCSB”. This opens the related RCSB webpage, showing
more details about aspirin as a free ligand.

Cherical Details

2{ACETYOXYBENZOIC ACD Form Charge a
ACETYLSALICYLIC ACID; ASPIRIN Atom Count 2

Zacenppenrac sco chira atom Count a


http://www.ebi.ac.uk/pdbe/about
http://www.ccdc.cam.ac.uk/structures
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DrugBank

The DrugBank database is a comprehensive, freely accessible, online database
containing information on drugs and drug targets. DrugBank is widely used by
the drug industry, medicinal chemists, pharmacists, physicians, students and the
public. Its extensive drug and drug-target data has enabled the discovery and
repurposing of several existing drugs to treat rare and newly identified illnesses.
(ref: https://www.drugbank.ca/about) Over 1,800 entries in the CSD link to
DrugBank entries.

6. Return to the Access Structures results page tab in your browser and look
again at the Synonyms field. DrugBank assigns a DrugBank ID to each entry in
its database. This ID is a unique number consisting of a 2-letter prefix (DB)
and a 5 number suffix. It is used to access the drug entry via the URL. The
DrugBank ID for aspirin is “DB00945”.

7. Click on “DB00945”. This opens the relevant DrugBank webpage in a new tab
in your browser. Scroll down the page to see what information you can find.

PubChem

PubChem is a database of chemical structures, identifiers, chemical and physical
properties, biological activities, patents, health, safety and toxicity data, mostly
of small molecules. (ref: https://pubchemdocs.nchi.nlm.nih.gov/about) Over
61,000 entries in the CSD link to PubChem entries.

8. Click the New Search button on the Access Structures results page. (Not
shown)

9. Enter “PENCEN” into the Identifier(s) search box and click Search.

Deposition Number(s): 904408
Space Group: P 24/c (14)

Cell: 3 11.2680(8)A b 6.5498(4)A ¢ 11.264 Ugiﬂ. a 90° 5 95.933(4)° y 90°
Compound Name: 2-Aceto nzeic acid

Synonyms: Aspiris

TSRy SuUGTE
Space Group: | b afif(72) 5
Cell: 29.952(2)A b 14767(2)A ¢ 6.206(2)A, & 90° B 90° y 90° 2 C
AD SA LA2 “l Compound Name: 2-Propenoic acid =
Synonyms: Acrylic adid, PDB Chemical Component code: AKR (PDBe, RCSB), Teaching Subset:
Fundamental Chemisti

Deposition Number(s): 904406

Space Group: P 24/c (14)

Cell: 2 11.2680(8)A b 6.5498(4)A ¢ 11.2646(7)A, @ 90° § 95.933(4)° y 90° @
C 1d Name: 2-Acetoxybenzoic acid

Synonyms: Aspirin, DrugBank: DB00945, PDB Chemical Component cade: AIN (PDBe, RCSB)

ACSALA21

Deposition Number(s): 1101087
L Space Group: P 24 (4) .
ACTYSN Cell: 2 5.934(2)A b 7.391(3)A ¢ 12.488(6)A, @ 90° § 101.19(3)° y 90°
<

Compound Name: N-Acetyl-L-tyrosine
Synonyms: PDB Chemical Component code: 3NF (PDBe, RCSB)

@RUGBANK

i

DrugBank: DB00945 PDB Chemical Component code: AIN (FDBe, RCSB)

Entry search
Welcome to Access Structures, the CCDC's and FIZ Karlsruhe's free service to view and retrieve struct X albak tatimsnninen
details in more than one field the search will try to find records containing all the terms entered. More inf
More advanced search functionality and additional curated data for the Cambridge Structural Dajabasl I d e n t ifi E r[ 5} F' E N C E N
through the CSD-System and ICSD, respectively. Click here for more informatign. n
Identifier(s) PENCEN (2]
Compound name (7]
pol o
Authors [7]
Journal 9 [2]
Publication details s (] Sear(:h (]
Database to search @ Entire published collection () CSD () _IGSD—rTeaching subset

Clear



https://www.drugbank.ca/about
https://pubchemdocs.ncbi.nlm.nih.gov/about
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10. Scroll through the results to find refcode “PENCENO1” and click to on
“PENCENO01"” to open the detailed results page.

11. Scroll down the information on pentacene and find the section called “Links”.
Here you find PubChem’s compound identifier (CID), a numeric code for a
unique chemical structure.

12. Click on this link to open the relevant PubChem information page on
pentacene in a new tab in your browser.

13. Scroll down to section 1.3 to view the crystal structure information. Notice
that links to each refcode in the PENCEN family are given.

Conclusion

This example has shown where to find the links in Access Structures to other
databases that the CCDC collaborates with. This allows users easy access to a
wealth of additional information from other resources.

e

Deposition Number(s): 1230799
PENCEN Space Group: P 1 (2) E

Cell: a 7.900A b 6.060A c 16.010A, @ 101.90° § 112.60° y 85.80°
PENCENO1

f Deposition Number(s): 114447 @

PENCENO1 Space Group: P 1 (2)

Cell: 2 6.2753(8)A b 7.7138(10)A ¢ 14.4424(19)A, o 76.752(2)° 5 88.011(2)° y 84.524(2)°

PENCENO2 Space Group: P 1 (2)

Deposition Number(s): 145333 @
Cell: 8 6.265(2)A b 7.786(2)A ¢ 14.511(4)A, a 76.65(2)° B 87.50(2)° y 84.61(2)°

Your query was: Identifier(s): PENCEN and the search retumed 14 records. Back to Search List Modify Search

Resits PENCENO1 : Pentacene
Space Group: P 7 (2), Cell: a 6.2753(8)A b 7.7138(10)A ¢ 14.4424(19)A, a 76.752(2)° 8 88 011(2)°  84.524(2)°
Database Deposition
& Identifier Number

PENGENO1 114447 3D viewer Chemical diagram

— _

Additional curated data

More curated data including additional chemical,
WebCSD also enables you to perform more adv: Links but
more about the benefits of becoming a licenced ick
here. If you have already connected your license . If you
already have a licence click here to find out how PubChem 8671

11 Links

PubChem 8671

Pub@hem Pentacene (Compaund)
1.3 Crystal Structures @3

12

Pub@hem i s s

13 ot

EP——

RO S

Pentacene

[— =
enoen QU000 A CopselStuchure Depichon
- cd

Associne Artice DA OV 1 TTESEH 1590105551 3795-AID CHEWTTSR 30, 102
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Example 4. Downloading

Access Structures allows the download of CIF files, checkCIF reports and gcd files.

The Crystallographic Information File (CIF) is a standard format for information
interchange in crystallography. It is a well-established way of reporting crystal
structure determinations. (ref: Brown, |. D. & McMahon, B. (2002). Acta Cryst.
B58, 317-324. http://dx.doi.org/10.1107/50108768102003464)

checkCIF is an online service offered by the International Union of Crystallography
(IUCr) for checking structural data. (ref: Spek, A. L. (2009). Acta Cryst. D65, 148-
155 http://dx.doi.org/10.1107/5S090744490804362X)

Downloading and viewing these files give users access to in-depth structural
information.

Entry search

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

More advanced search functionality and additional curated data for the Cambridge Structural Database (C:
through the CSD-System and ICSD, respectively. Click here for more information.

Identifier(s)

Tuprofen

Dol

Authors

Journal

Publication details

Database to search

Download options from initial results page

These steps will show you how to download one or more different CIF files from
the initial results page in Access Structures.

1. Open your web browser and navigate to www.ccdc.cam.ac.uk/structures

2. Into the Compound name search field type “Ibuprofen” and click the Search
button.

3. Your search will return more than 30 records. Notice that the Select all box
is automatically ticked. Untick the Select all button to deselect all the
structures in the hit list.

4. Scroll down the page to find “IBPRAC” and “IBPRAC15”. Tick the boxes by
each of these refcodes to select them.

5. Click Download Selected.

aiF)

O

COTYOA

COTYOQAOD1

EFEGOM

O Select all Download Selected View Selected

O Select all Download Selected | View Selected

Compound name ‘ ibuprofen

2 o

2]
Search °

Clear

) Teaching subset

Deposition Number(s): 735827

Space Group: P 2,/c (14)
Cell: a 14.6582(8)A b 7.8889(H)A ¢ 10.7276(4)A, @ 90° £ 99.437(3)° y 90° E

‘Compound Name: |buprofen

- Deposition Number(s): 1179382

Space Group: P 2y/c (14)

IBPRAC Cell: 2 14.667A b 7.886A ¢ 10.730A, a 9

Compound Name: 2-(4-Isobutylphenyl)f

Synonyms: Ibuprofen, Advil, Motrin, Nul
IZP (PDBe, RCSB)

Deposition Number(s): 128796
Space Group: P 2,/c (14)

IBPRACO1 Cell: a 14.397(8)A b 7.818(4)A ¢ 10.506(6
Compound Name: 2-(4-Isobutylphenyl)pr
Synonyms: |buprofen, Advil, Motrin, Nuro

Deposition Number(s): 735824
Space Group: P 2y/c (14)

IBPRACO3 Cell: 2 14.6712(7)A b 7.8893(3)A ¢ 10.7;
Compound Name: 2-(4-Isobutylphenyl)y
Synonyms: Ibuprofen, Advil, Motrin, Nur
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Download deposited CIF

¢ Deposited CIF(s) | 7

6
6. You then have 3 options for downloading the deposited CIFs for the 2 g K el § Deposited CIF(s) without structure factor data
structures selected (IBPRAC and IBPRAC15); (i) the deposited CIFs, (ii) the ot ar chechCIFrepors reluced Deposited file(s) with any available structure factor
deposited CIF(s) without structure factor data or (iii) the deposited files with User Dt data and chec'kCIF repoﬁs included
any available structure factor data as well as any included checkCIF reports. e e e o i o et

n see our Privacy Policy. Altematively, click opt-aut

WL Name
7. Select “Deposited CIF(s)”, enter your Name, Email and Institution details, tick —
the box to accept the terms and conditions and click the Download button. Email
8. You now have a CIF file containing both structures saved to your specified tiuton neituti
nstitution
downloads location. You can open, view and edit these files in software et s st
programmes such as Encifer, Mercury or Notepad. Compare the differences
B H H H H —V 1 accept the Terms and Conditions
between the two data sets. These determinations are particularly interesting Cose P

as IBPRAC was deposited in 1974 and IBPRAC15 was deposited in 2015. The
dictionary of CIF terminology has expanded over time.

Download options from detailed results page

9. Returnto the Access Structures results page tab in your browser and click the

View Selected button (see above). Results IBPRAC : 2-(4-Isobutylphenyljpropionic acid

. Space Group: P 24/c (14), Cell: a 14.667A b 7.886A ¢ 10.730A, a 90° 8 99.362° y 90°
Database Deposition

™  Identifier Number

10. On the left you can see that both structures are selected. Click the drop-down
arrow on the Download button.

3D viewer Chemical diagram

IBPRAC15 1041378
_Pr
11. Now you can see an extra option to download the GCD file. Click on this Next e
option.
1
12. This downloads a text file containing a list of the refcodes of the selected Download current eniry FA]
. . . Download all selected entries .
entries. This can be opened in software programs such as Mercury and b Download GCD File N
Conquest. ¢ Y

Citing the CSD

Download current entry
Download all selected entries
Download GCD File

If you use data from the CSD in your research or publication that is not your data,
you should provide a reference to the data. For example, when referring to
IBPRAC, you should refer to the structure by its refcode in the style: CSD-REFCODE
e.g CSD-IBPRAC. You should also cite the original publication where the structure
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3D viewer Chemical diagram

was published in your references section. This can be found in the associated
publications section on the results page for the structure. The preferred general
citation for the CSD is:

The Cambridge Structural Database C. R. Groom, I. J. Bruno, M. P. Lightfoot and
S. C. Ward, Acta Cryst. (2016). B72,171-179 10.1107/52052520616003954

The CSD web interface can be cited as:
CCDC (2017). CSD web interface — intuitive, cross-platform, web-based access to
CSD data. Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge,

B COOH

U K . Style Labels Packing Measure
Ball and Stick |~ No Labels w jone ~ None ~ OV\EW aroup Symhculs ke‘,u
CODC| usion Additional details
This example shows the different download options available and how to cite Doposition Number 179382
. . Synonyms Ibuprofen, Advil, Motrin, Nurofen, DrugBank: DB01050, PDB Chemical Component code: IZP
data obtained via Access Structures. ynon s : emical Component
Deposited on 20/06/1974
. Associated publications
Conclusions

@ J.F.McConnell, Crystal Strucfure Communications, 1874, 3, 73

This workshop introduced our Access Structures web based. You should now be
familiar with:

e Conducting various text-based searches in access structures

e Visualizing structures and measuring bond lengths and angles

e Exploring links to other databases

e Downloading cifs of structures

Next steps

You can check out other CSD-Community based workshop materials here

Feedback

We hope this workshop improved your understanding of Access Structures and
you found it useful for your work. As we aim to continuously improve our training
materials, we would love to get your feedback. Click on this link to a survey, it will
take less than 5 minutes to complete. The feedback is anonymous. You will be
asked to insert the workshop code, which for this self-guided workshop is WCSD-
001. Thank you!



https://www.ccdc.cam.ac.uk/Community/educationalresources/workshop-materials/csd-community-workshops/
https://www.surveymonkey.co.uk/r/CCDC-Online-Workshop

