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Introduction

This tutorial will introduce you to the Mogul Geometry Check included with
Mercury under the CSD-Core toolsets.

Structural chemists can use the Mogul Geometry Check tool to validate the three-
dimensional conformation of a particular molecule. The data from structures in
the CSD can be used to show the most likely values a particular bond, angle,
torsion or ring should adopt. The information obtained from a Mogul check can
help identify inconsistencies within a crystal structure and can suggest values to
be used for restraints during refinement. In addition, Mogul can also be run on
3D coordinates generated in silico as a validation of calculated structures.

Objectives
In this workshop you will learn:
e How to use the Mogul geometry check from Mercury to assess the
geometry of a molecule.
e How to launch Mogul from Mercury.
e How to run a geometry check on specific features (for example a torsional
angle) of a molecule that you load.
This workshop will take approximately 45 minutes to be completed.

Pre-required skills

The following exercises assume you have a working knowledge of the program
Mercury, namely, how to display and manipulate structures from a 3D
coordinates file. You can find the Visualisation workshop in the CSD-Community
workshop area on our website.

Note: The words in Blue Italic in the text are reported in the Dictionary at the end
of this handout.

Materials
For this workshop we will use the file 1JR1_ligand.pdb that you can download
from this link.

| @ Mogul Results Viewer

| show  hide : Fragments.
Help | Double dlick to view result in Mogul
| Type Molecule Fragment
| ¥ torsion
| v LIM_K21.901-8 pdhthak 1
59 058C1 C2
€59 058C1C6
o321 NI C12
€22 C24 N27 C30
€22 C24 N27 €34
45 (52 C43 C32
51052 C43C32
1
1
|~ ring

v LIM_K21_901-8_pdbthak_1

Deselect all fragments Export...

Classification No.of hits Queryvalue Mean Std dev. |z-score| |

Not unusual (enough hits) 9852 168.071
Not unusual (enough hits) 9852 -10.086
Not unusual (enough hits) 41 11263
Not unusual (enough hits) 1042 155,722
Not unusual (snough hits) 1042 76119
Not unusual (enough hits) 2584 1842

Not unusual (enough hits) 2584 105277

5,684

All fragments... View quesy...

il hits in
| oteced hts: 138 Desslect  all hits in histogram

| Resuls and analysis

@ CCOC Mogul 2020.2.0: LIM=K21_901-8_pdbrihak 1 {Unknown) - Mercury o hd
1| File Searches Databases Help
i Buildquery  Resuhts and analysis  View structures
I Results Navigator Mogul search - Torsion angle - €21 (22 €24 N27
ss|  All hits: 139 30 [Value in query: 22.055%
| Accepred his: 139
Refoctor: Any  Heaviest Element: Any
| Exchude: Grganometalis, Pawder structures
1 2
) Nohl | Relevance Number Contribution
[ 1.00 139 100.0%
! B
E
S
View diagrams. Maore hits, &
Statistics mom
o
Total : 139 [} a5 90 135 180
Selected : 139 Torsion angie | —
d(mis 24.202°
I dmin) | ek To (dealed Bars: G0 and Grag 0 (Geyseiedt 3 range
Data libraries
Histogram display Select | all hits in histagram 7] (5D 541 -
Displayed hits: 130 1 50 Mz updte Filters... Clustes

[ €50 May20 update [
[ csb Auga0 update

Example of the Mogul geometry assessment interface.


https://www.ccdc.cam.ac.uk/Community/educationalresources/workshop-materials/csd-community-workshops/
https://www.ccdc.cam.ac.uk/Community/educationalresources/workshop-materials/csd-community-workshops/
https://downloads.ccdc.cam.ac.uk/tutorials/Core/1JR1_ligand.pdb
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Example 1. Using Mogul to assess intramolecular
geometry

Mogul can provide an assessment of a given structure’s conformation by
comparing it to the data from the over one million structures already in the CSD.
By using the statistical distributions of similar fragments, Mogul can confirm your
3D geometry is appropriate, or flag values that are too far outside the norm.

In this example, you will see how to use Mogul to assess the geometry of a given
molecule. Mogul can be run as a stand-alone application or from the Mercury or
Hermes interfaces. For this tutorial, we will use Mercury to run Mogul.

The CSD entry VUSDIX and a Mogul
geometry assessment histogram

Torscr, srgie |

C5D-Core  CSD-Materials

1 o @ tounchwencsp
1. Launch Mercury and type VUSDIX in the Structure Navigator toolbar. T A AT -
Structure Navigator 8 x . (e S =
2. To start a geometry analysis, click the CSD-Core menu and then click Mogul vusDI find Data Analysis Module..
Geometry Check from the dropdown menu. Crystal Structures Space > Miogul Geometry Check..
VUSDIX P21/c
o . . . VUSDIX01 P-1 @ ounchviog
3. This brings up the Mogul Search Settings dialogue box. You can typically use VUSDIX02 P21/c Mogul Settings..
the defaults in this window, but we can streamline our search by unticking VUSDIX03  P-1
. . . . IsoStar Interaction Check...
the box for rings and ticking the boxes for Apply Filters, Exclude ®
. Launch lsoStar
Organometallics, and Exclude Powder structures. 3
o - X IsoStar Settings...
Fragment Types
4. Click Search to start. [A Bond Length [7] Valence Angle [7] Torsion Angle [ Ring Select Databases...
Search Filter Options
. . . . Available filters O X
5. Adialogue box will pop up to warn you that you are going to check the entire PR -
I I Cl k OK t t 5 A complete analysis of all loaded molecule(s) will be performed.
molecule. Clic o continue. [l excude [Slvents
[ reaviestiterent B To analyse just part of the displayed molecule(s), hit 'Cancel'
Apaly filters and select atoms before starting the analysis.
Excude | Organometalics -
6. The search will begin to run. You can follow its progress in the Search 2 e o Concel
Progress dialogue box.
S htose 6 @ search Progress X
(O only find fragments that match exactly
(®) Find similar fragments if number of exact matches is less than Angle I 54%
- — Torsons [0 s[5 8 CoC14
R e e e e 4 Search completed - 41 observations c
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@ Mogul Results Viewer [m] X
Shaw / hide : Fragments... Deselect all fragments Export..
7. When the search is complete, your results will be displayed in the Mogul | 7 | e oobteditoviewresitin wagu
Results Viewer Type Molecule  Fragment Classification No. of hits Query value Mean Std. dev. |z-score| |x-mean| Minimum Maximum Median |dimin}| Local density *
.
v bond
v WVUSDIX
N1 N2 Not unusual {enough hits) 160 1.362 1363  0.027 0.005 0.000 1.291 1573 1.362 0.000
H C1 N2 Not 1 h hits) 243 1.342 1.340 0.009 0.251 0.002 1291 1.374 1.340 0.000
8. Theresults are color-coded. Unusual values are flagged in orange. Please, be o Mot et 16a 13 132 oo st oo vsr ves 1a0 oo
H . H . c4c3 Not unusual {enough hits) 4384 1.396 1391 0014 0.400 0.006 259 1572 1.390 0.000
aware that the number of hits might differ based on the version of the data e e,
. isual (e gh hits) 686 1.369 1387 0014 1277 0.018 284 1439 1.389 0.000
. . . . aa Not unusual (enough hits) 10526 1.407 1.3%4 0013 0.996 0.013 225 1560 1394  0.000
update. The data in this workshop are obtained with the Aug20 update. g NotunususlGnoughhitd 1371 1771 1775 0021 0A76 004 1385 18 1775 0000
. - 2.076 1.420
9. Scroll through the results until you find the angle for C20-C21-C22. Double- 2823
. . . . . 2.186 225 560
click this line to bring up the data from the Mogul library.
| @ Mogul Results Viewer
. Show [hide :  Columns = | Fragments... Deselect all fragments Export...
10. The red line marks the value of the angle from your molecule (the query).
Help Double dlick to view result in Mogul
Type Molecule Fragment Classi'\cahor; Mo. of hits Query value Mean  Std. dev. |z-score|
. 01 C14N3 Not unusual :Pnnugh hits) 182 121673 122537 1.492 0.579
11. The histogram shows the data from the CSD, color coded by update. (Note, crsa cra Notumomsn (moughhic 182 12157 149116 0242
. . 9 C17C16C1 Not unusual (enough hits) 53 127643 125.444 1.290 1.704
you can double-click the color swatches to change what color is shown.) cracircis Notunssual enoughhi) 62 126700 1265613587 0473
C17 C18 N4 Not unusual (enough hits) 145 115361 117.405 3.777 0.541
€22 C1BC17 Not unusual (enough hits) 273 123.189 120.857 3.299 0.707
C22 C18 N4 Not unusual (enough hits) 531 121.450 122.148 1.192 0.586
. . . . . C1ONACI8 Not unusual [enough hits) 584 116.531 117.282 1121 0.670
12. To see which structures contribute to a certain bar on the histogram, first cxciona Notunusus enoughbi) 5723 125041 12601201 112
. . . . 21020019 Not unusual [encugh hits) 4884 118854 184421213 0314
click Deselect (all the bars will turn grey), and then click the bar directly under a1 cz2cio ot eugh b SE5G SIS tmam i arss
. e . o , , e
the red query line. This will highlight with colours that specific bar of the el A
histogram « torson
. A VUSDIX
c4acs551C8 Not unusual :Pnnugh hits) 2319 114453
@ CCDC Mogul 2020.2.0: VUSDIX (P21\q) - Mercury - O X C6C551C8 Not unusual {enough hits) 2319 68180
File Searches Databases Help £
Build query Results and analysis View structures 0 - —
CCDC Mogul 2020.2.0: VUSDIX (P21\c) - Mercury — [m| b4
Results Navigator Mogul search - Bond angle - C20 C21 C22 i /13
N File Searches Databases Help A
All hits: 15634 8400 Value in query: 117.454°
Accepted hits: 15634 10 ) Build query Results and analysis View structures
R-factor: Any  Heaviest Element: Any N Moqul h - Bond angle - C20 C21 €22
Exclude: Org llics, Powder structures Results Mavigator N oaul search - Bond engle
| . . 6720 11 Aunu;:;:m . 8400 Value in query: 117.454°
Re N Contributi Accepted hits: 1 4
elevance umper | Lontribution 4//\ R-factor: Any  Heaviest Element: Any
100 15634 100.0% \ Exdude: Organometallics, Powder structures
6720
‘E:Juﬂu Relevance  Number Contribution |
5 100 15634 100.0%
3 25040
£ =
§3JDU a L
4
View diagrams... More hits.... g!ﬁﬁn
View diagrams... More hits...
Statistics 1680 12 1
Total : 15634 0 Statistics
Selected : 15634 105 110 115 120 B d125| ° 130 135 140 145
o e e Sengladl : 13234 0105 110 115\ 120 125 130 o T}S 140 - 145
. a . lected -
Standard S"En\'i':_lt:l“n':: : 9017;00 Click to (de)select bars; dlick and drag to (de)select a range Mean - 117.581¢ s S ?ﬂﬂld ﬂ‘"lﬂTIi — S ‘ :
Lower qr;lallj'_tile: gggﬁz Dat libraries Standard deviation : 0.073% Click to (de)select bars; dick and drag to (deJselect a range
e |_an H . . . Lower quartile : 117.362° i i
Upper quartile : 120.760° istogram displgy 12 | oo 1 it n isoram CsD 5.41 - Median : 117.635° b loreries
Maximum : 142.195° Upper quartile : 117.797° Histogram display Select | all hits in histogram CSD 5.41 -
| z-score | : 2.972 Displayed hits: 15634 \ CSD Mar20 update Filters... Cluster Maximum : 117.984°
| z-score | : 0.463 Displayed hits: 15634 Filters... Cluster
Selected hits 15634 Deselect | all hits in histogram CSD May20 update | Deselect | all his in ists [] CSD May20 update | =
) : ) select | all hits in histogram
All fragments... View query... €D Aug20 update Al fragments... View query... Selected hits: 106 [] €SD Aug20 update
Results and analysis Histogram: dlick in bar to deselect, click again to reselect. Right-click for options.
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13.

14.

15.

16.

Now click the View structures tab, near the top of the window, to see a list of
refcodes included in this bin. The default view for this window is the 2D
diagram. Scroll through the refcodes on the right side of the window to view
different structures. You will see that the fragment of interest is drawn in red
and its value at the top right.

Click the Information button on the left to see further details about the
structure.

Click the 3D Visualiser button to see a 3D rotatable view of the structure. The
fragment of the molecule used for comparison will be highlighted with the
value displayed in green.

Continue to investigate other unusual parameters. You can always return to
view the structure in Mercury to see which parameter you are querying.

Conclusions for Example 1

In this exercise we have performed a Mogul Geometry Check on a molecule from
the CSD. We have learnt how to run a Mogul Geometry Check from the CSD-Core
menu in Mercury and how to read and analyse the results.

dentifier BITTAB A
Haowei Wang, Yu Chen, Wenbo Ye, Jingkun Xu, Daofu Liu, Jiaxiang Yang,

iterature Reference  Lin Kong, Hongping Zhou, Yupeng Tian, Xutang Tao, Dyes Pigm. (2013),

96, 738, doi:10.1016/j.dyepig.2012.11.009

Cy7HysN; O3S

(9-Butyl-9H-carbazol-3-yl)(2,4-dihydroxy-2,4-bis(pyridin-2-yl)-6-(2-thien

yl)cyclohexyl)methanone

e Group P 2,/c (14)
ell Lengtt a 11.954(5) b 23.865(5) ¢ 11.800(5)
@90 B 110.071(5) y 90
oll Volume 3161.89
z42:1
R-Factos 15.77 hd

@ CCOC Mogul 2020,Z0: VUSDIX (P21\0) - Mercury — O

| File Searches Dajdbases Help 13

Build query sults and analysis View structures

Refcode: BITTAB Data Library: CSD 5.41 BITTAB
BITTAB
Diagram Valence angle: BOHNIX
. uz.148° BOHYEF
BUFGAN
BUGKUM
BUGTU
BUHXAG
BUPBAS
CAPGOR
CELYUN

Information

3D Visualiser

CUIWEM
CUIWEMD1
CUPQEM

15

CUSPQY
DUFSAB
DUGSOQ
DUHKUP
DULBAQ
DULLAZ
EVAZOQ
FOVSAN

[v] Show Parameters << 5>

99 structures

View entries
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Example 2. Using Mogul to explain activity data

Mycophenolic acid (A) is an immunosuppressant that binds to inosine
monophosphate dehydrogenase (IMPDH) with an /Cso of 0.02uM. There are two
close analogues (B and C) which are less active, with C much less so. How can
Mogul help explain this decrease in activity?

In this example you will see how to use Mogul to correlate improved activity
with geometric preferences. You will need the file 1JR1_ligand.pdb for this
example (downloadable from Materials section).

A successful target molecule will be able to form two favourable hydrogen bonds
in the protein binding site, as shown. The angle of the allylic torsion angle should
be in the range of 110-115° for this interaction to be achieved. We know that
molecule A is a successful target but molecules B and C are not. What does Mogul
have to say about these structures?

0.02 uM

Mycophenolic acid (A) bound to a
protein and analogues (B&C)

0.14 uM

75 [ I\ UL

W/ e B &

& el )
) > -

PDB: 1JR1

1. Launch Mogul (via the desktop icon, or via Mercury). We will first do a torsion
search on the ligand as it appears in the protein crystal structure.

2. Click Load... and select the file 1JR1_ligand.pdb (provided for you along with
this example). When the file is imported, Mogul will prompt you to edit the
structure to assign bond types and add hydrogen atoms if necessary. Click
OK to accept these changes.

3. Click to select the four carbon atoms that define the C2=C3-C4-C5 torsion
angle. These will appear in the Current Selection box as you click. You can tick
Show Labels as an aid to identify the four atoms. Note: the order of selection
is important when defining a torsion. In this case, follow the order as they are
bonded together.

4. Click Search when all atoms are selected.

Edit...

Auto Edit...

Draw...

Load...

Current Selection:

‘ [N ecy ey ol

| Search ‘

All fragments...

Settings...

Reset
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10.

The resulting histogram shows that the query value (114.654°) falls in a highly
populated region of the histogram.

Now let’s investigate the other two molecules and compare them to the
ligand just seen. We can do this by editing the ligand structure in the Mogul
interface.

In the Build query tab, click Edit... This will launch the Edit Structure dialogue
box. At the bottom of this box, under “Remove” click Atoms & Bonds. Then
click on the methyl atoms (C and 3H) to delete them from the structure.

Once the atoms are deleted, at the top of the Edit Structure dialogue box
under “Add” click Hydrogen Atoms. Make sure the value is set to 1 and then
click the carbon atom from which you just deleted the CH3. This will add an
idealized hydrogen at this position. Click Close when you are finished.

As in step 3 above, select the four carbon atoms of the C=C-C-C group, and
then click Search to start Mogul running.

You will see the resulting histogram has shifted slightly, indicated the change
in chemistry of the query fragment (des-methyl vs. methyl). However, the
query value stays the same because we did nothing to alter the geometry of
our query fragment. This shift in the predicted geometry indicates a slight
loss of potency in this target molecule (B, above).

10

Mogul search - Torsion angle - C2 C3 C4 C5

140 Value in query: 114.654°
[—|

@
X

Number of hits

v
o

28

s o Niunnill

0 45 135 180

90
Torsion angle / ©

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

5 Mogul search - Torsion angle - C2 C3 C4 C5
110 = Value in query: 114.654°
88 — | F&5
2 66 = =
z ]
‘6
3
S ==
= =
22
o H—’_\—’:‘—’:?’_‘_':i_'—'_F " - L -
Torsion angle / ©
Click to (de)select bars; click and drag to (de)select a range
@ ccDC Mogul 2020.2.0
File Searches Databases Help
Build query Results and analysis View structures
@ Edit Structure X

Click on an atom to add hydrogens.

Structure has 0 bonds of unknovin type.

Hydrogen Atoms
Bonds
Edit

Set Element Type to

Set Atom Label ...
Set Atom Charge

Set Bond Type to

7

Atoms & Bonds All Hydrogens

Molecules All Formal Charges

Selected Atoms

Close
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@ Edit Structure

11. Finally, to investigate molecule C above, we need to make one more change.
This molecule lacks the double bond that is present in molecules A and B.

Click on 2 bond to change its type.
Structure has 0 bonds of unknown type.

Add

Atoms c

12. Once again, return to the Build query tab and click Edit...

Hydrogen Atoi

Bonds single

13. This time in the Edit Structure dialogue box click Set Bond Type to and choose
Single from the drop-down menu beside it. Then click on the double bond to
change it to a single bond.

Edit

SetElement Type to| | ©

Set Atom Label ...

13
Set Atom Charge

SetBondType to_| |Single -

Remove

14. Now, as in step 8 above, in the “Add” section, click Hydrogen Atoms and
make sure the value is set to 1. Click the two carbon atoms on either side of
what had been the double bond, to ensure they are fully saturated. Click
Close to exit the dialogue box.

Atoms &Bonds | | All Hydrogens

Molecules

Close

Mogul search - Torsion angle - C2 C3 C4 C5
16 8050 Value in query: 114.654°
15. Once again, click to select the same four carbon atoms (as in steps 3 and 9) H
and then click Search to start Mogul running. o0 ||
84830
16. Now you will see the resulting histogram for this alkyl chain has shifted far s
away from the query value for mycophenolic acid. This means that this :%mo
chemical change will not satisfy the necessary orientation for effective
binding and explains the loss of potency in molecule C. 1610 =
. -

Further EX@I’CIS@ Flnd these mO|eCU|eS ln ConqueSt aﬂd dssess the (H*Wo
. . Click to (de)select bars; click and drag to (de)select a range
preferred orientation

17. Launch ConQuest and click on the Name/Class query type. 18
17

@ Name/Class (1) - New - a X
18. In the box for Compound Name type “mycophenol” and then click Add. B p—— S— —
LIED I mycephenal
Peptige r \gnu:snw:ra\pnab‘alm chahrichters,r1 iy .
19. Click Search and then Start Search for the Search Setup dialogue box. : > e
) Nama/Class. ) e.g. "hydrazine” will not match "acetylhydrazine”
1 Search Name: |searchl Fitters ", Advanced Options Elements Delete
Available Databases: I~ Show Updates separately | | 3D coordinates determined Formula

Chemical Class

Space Groy
F? CSD version 5.40 (November 201¢) + 2 updates G O ® 2 GCDC Ghemical Class is assigned to some categories of
(o Unit cell entries in the CSD, particularly when it would be
difficult to locate these categories using a
Eetip substructure or compound name search.
I Only & Non-disordered
Experimental
€ Disordered S sparant ) Note that the results of = search om Class may not be
Al Toxt comprenensive since it is not always svident from a
S ST S T SN I™ No errors f—— publication that an entry belengs to one of the

Refcode entry ID} specified categories.

I™ Not polymeric 19
Select Subset Clear Subset [ Noions Find entries classified as: ----not defined-+-- =

I Only  Single crystal structures and: --—-not defined---- =

© Pow
where this query is true:

(2.9, hits found in a previous search)

Single query being used. Search will find structures:

tructures

™ Only & Organics Search | Reset Garm Store | Cancel ‘ Reset

¢ Organometallic

@ SEﬂm Cancel Reset
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20. The search should return 8 results. MYCPHA and MYCPHAO1 are the neutral
species. KIWQUC is a sodium salt. WAJYUC is a neutral derivative. The others
are co-crystals.

21. Use the 3D Visualiser tab to view the MYCPHA and KIWQUC structures noting
the different conformations. Based on what we have learnt from Mogul,
which one is the preferred orientation?

Conclusions for Example 2

The skewed conformation for the crucial torsion in mycophenolic acid is the
preferred orientation, although the neutral form of the molecule itself adopts a
planar conformation for this torsion in the small molecule crystal structure. An
analysis of conformational preferences rationalized the observed activity data for
similar compounds.

Mogul can be an effective tool in explaining pharmacophore activity in relation
to changes in substituents and bonding patterns. You should now be able to use
Mogul to make changes to your own structures to see what functional groups can
be altered in order to produce desired conformations or geometries.

Further Exercises

e Use Mogul to investigate subtle changes to your own molecules, or others
that you find in the CSD.

21

MYCPHA

MYCPHA 4
syn conformation Y
y S~

1JR1 ligand
skewed conformation
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Conclusions
After this workshop you will be able to assess the geometry of a molecule of
interest using Mogul in Mercury. In particular, you will:
e Know how to access Mogul and the Mogul Geometry Check from
Mercury.
e Know how to run the Mogul Geometry Check on a molecule of interest.
e Be able to explain the results of the Mogul Geometry Check analysis, in
particular the colour code of the tables and the histograms.
e Know how to load a file in Mogul and run a geometry check on specific
features (for example a torsional angle) of a molecule.
e Know how to edit a molecule in Mogul to assess the geometry for
different groups.

Next steps

After this workshop, you can explore more exercises in the self-guided workshops
available in the CSD-Materials workshops area on our website. We suggest trying
the Full Interactions Maps workshop, which complement the Mogul geometry
Check in the assessing of stability.
https://www.ccdc.cam.ac.uk/Community/educationalresources/workshop-
materials/csd-materials-workshops/

Feedback

We hope this workshop improved your understanding of Mogul 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 (link also
available from workshops webpage), 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 MOG-001. Thank you!

@ CCDC Mogul 2020.2.0: VUSDIX (P21\¢) - Mercury

File Searches Databases Help

Build query  Results and analysis
Results Navigator

All hits: 15634

Accepted hits: 15634

R-factor: Any Heaviest Element: Any
Exclude: O iics, Powder structures

View structures

Mogul search - Bond angle - C20 C21 €22

400

Value in query: 117.454°

Relevance  Number Contribution
1.00 15634 100.0%

View diagrams... More hits....

Statistics

Total : 15634

Selected : 15634
Mean : 120.352°

Standard deviation : 0.975°
Minimum : 106.370°
Lower quartile : 119.941°
Median : 120.311°
Upper quartile : 120.760°
Maximum : 142.195°

| z-score | : 2.972

View query...

All fragments....

Results and analysis

6720

2
b=
S

Number of hi

Jox
=

1680/

|

0
105 110 115

120 130

Bond e / ©

Ciick to (deselect bars; click and drag to (de)select a range

Histogram display
Displayed hits: 15634

Selected hits: 15634

Select  all hits in histogram

Deselect  all hits in histogram

Data libraries
CsD 541

CSD Mar20 update
CSD May20 update
CSD Aug20 update

135 140

Filters...

145

Cluster


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

Conformation

The shape, or more precisely, the spatial arrangement of a molecule is called
conformation. The same molecule can present different conformations (different
shapes).

Des-methyl
When a methyl group is removed from a structure, the adjective des-methyl is
used for such structure.

Hydrogen Bonds

Hydrogen Bonding occurs between donor-acceptor interactions precisely
involving hydrogen atoms. The H-bonds interactions are classified as: strong
(mostly covalent), moderate (mostly electrostatic) and weak (electrostatic).
Their strength is observed to be between 12 and 30 kJ/mol.

ICso
ICso is @ measure of the inhibition power of the substance. The lower the value
the better, as less of the substance is needed to inhibit the process by 50%.

In silico
The expression in silico is used to refer to values that are generated via computer
calculations or simulations.

Methyl
The methyl group is composed by a carbon atom linked to three hydrogen atoms.

Its formula is CHs.

Two conformations of succinic acid

molecules, shown on refcodes
SUCACBO?2 (left) and SUCACB19 (right)

In light blue, example of hydrogen bonds
for refcode MULWIC.
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Example of methyl group shown
on refcode ACSALA



