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Introduction

This tutorial will introduce you to advanced searching in ConQuest focused on
metal-organic complexes, metal-organic frameworks subset and data analysis in
Mercury.

ConQuest is the desktop search interface to the Cambridge Structural Database
(CSD). All textual, numeric and structural data stored within the CSD can be
searched using ConQuest. ConQuest provides an extensive range of flexible
search options including searching based on compound name, formula,
elemental composition, and literature search to name a few. With over a million
entries in the database, individual structures can be missed. Subsets break the
database down into more manageable subcategories and are an efficient way to
search a certain category of compounds.

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

Learning Outcomes

After completing this workshop, you will be able to:
e Conduct searches of metal-organic complexes.
e Locate and load subsets.
e Add 3D parameters in your ConQuest search.
e Use the data analysis function in Mercury.

The exercise in this handout will take approximately 45 minutes to be completed.
The words in Blue Italic in the text are reported in the Glossary at the end of this
handout. A review of the ConQuest interface is also at the end of this handout.

Pre-required Skills

The following exercises assume you have a working knowledge of the programs
ConQuest and Mercury, namely, how to conduct basic structural and textual
search in ConQuest and how to display and manipulate structures in Mercury.

Materials
There are no additional materials required for this workshop.
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Example 1. Metal-Organic Complex Searching and Data

Analysis.

Searching for structures in ConQuest is typically conducted by sketching a
substructure and searching for hits in the database. But what if we have a large
structure like a metal-organic framework (MOF) or an organometallic complex
that is too complicated to sketch? How might we approach such a search? Apart
from being able to build a search that returns relevant hits, what sort of insights
can we gain about metal-organic structures in the CSD that might assist in our
research? In this workshop, we will learn how to build complex queries for Metal-
organic complexes by editing a MOF structure, how to use the MOF subset in our
search to refine the hits returned and probe substituent effects on metal-organic
structures using the data analysis module in Mercury.

1. Launch ConQuest by clicking the ConQuest Icon . on your desktop or
launching it from the Start or Applications menu. In the main ConQuest
window, click on View Databases then click on Subsets in CSD version 5.44
(April 2023). A list of available subsets will be displayed, click on CSD MOF
subsets then click on MOF subset to load the subset.

2. It will take a couple of seconds to load and there should be at least 119,927
structures in the subset. You can scroll through the hitlist to view the diagram
of the entries. While the diagram representation can be useful for sketching
a substructure for future searches, the 3D representation is helpful for
viewing the full structure especially when the structure is too large to depict
as a diagram. Click on 3D Visualiser to switch to the 3D view.

3. Right-click in the 3D window to change the Display Style to your desired style.
From the hitlist, select refcode ABOHOO. There are 3 components to this
structure: a tungsten-cobalt cluster, a Cobalt-dipyridylamine complex and a
dipyridylammonium ligand. We will use this structure to build our query.
Return to the diagram view.

1 As of version 2023.1 of the CSD. Additional structures might be included in future
versions.
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4. Backinthe diagram view, you can see the three components of this structure.
We are interested in metal-dipyridylamine complexes and how various
substituents, for example, halogens on the metal, can affect distances and
angles. Click on Use as Query... in the bottom right corner. The Use-as-Query
Options window will open. Although we want the cobalt-dipyridylamine
complex as our query, this is not the biggest chemical unit, therefore we are
going to select Make each chemical unit a separate query. Untick the Include
hydrogen atoms box then click OK to proceed to the Build Queries tab.

5. There should be three separate queries in the Build Queries tab. If we were
interested in cobalt-dipyridylamine structures, we could proceed directly to
searching, but we want to broaden the search to include other first row
transition metals and add some 3D parameters, for which we need to edit
the substructure. Click Edit... next to Query 2.

6. We want to replace the Cobalt atom with any first row transition metal and
reduce the number of dipyridylamine groups. To select the elements, click on
More... > Other Elements to bring up the periodic table. Click on 1R and the
selected atoms will be highlighted in green, then click OK.

I |

7. Inthe Draw window, click on the Co atom and it will be replaced with 1R.
Right-click on 1R, then click on Charge and select Unspecified to remove
the +2 charge.

8. We are going to remove one of the dipyridylamine groups and replace the
Oxygen atoms with any halide and any atom.

Click on Erase and remove one of the dipyridylamine groups, by clicking on
all atoms belonging to the group. Go back to drawing mode clicking on
Draw. Click on More... and select Any Halogen. Click one of the oxygen
atoms to replace it with 7A. Select Any from the bottom row of elements
then click on the remaining oxygen atom to replace it with X.
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10.

11.

We will now define the 3D parameters of interest. Click on ADD 3D to open
the Geometric Parameters window. First, let us define our metal-halide and
metal-nitrogen distances. Click on 1R and 7A then select Define next to
distance. You should now see DIST1 in the 3D Parameters box. Repeat the
previous step but select 1R and N2 instead. To define an angle, select 7A, 1R
and N2 and select Define next to angle.

Finally, we want to see how the distance between the dipyridylamine rings
changes. We can do this by first defining centroids. Select every atom in the
ring starting with N2, then under the valid objects section, click Define next
to Centroid. Repeat this step on the second ring to define the second
centroid. In the Defined Objects box select CENT1 and CENTZ2 and click Define
next to distance. Click Done to close the Geometric Parameters menu.

There should be 4 parameters in the 3D Parameters box: DIST1, DIST2, ANG1,
and DIST3. You can add other parameters of interest or continue. Click Search

and select no in the Overwrite Query? window. This will bring up the Search
Setup window.
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12. We want to search the entire database for structures that match our
sketched substructure. In the Search Setup window, make sure to tick the
boxes for “3D coordinates determined”. We could specify “Only
Organometallic” but since we have included first row transition metals in our
substructure query, only organometallic structures will be returned. Click
Start Search to begin the search.

There should be at least 1592 structures returned. Note that the values for
the distance and angle parameters you defined are shown in the upper right
corner of the View Results tab. You can use the arrow keys to scroll through
the refcodes to investigate the hits returned by this query.

13.

14. We can use Mercury’s Data Analysis module to further analyse the data. To
launch this, click the Analyse Hitlist button and choose Analyse Data from
the drop-down menu.

15. If you are interested in analysing other parameters, you can tick them off in
the dialogue box that appears. We will skip this step for now. Simply click
Analyse in Mercury.

16. This will launch the Mercury app with the refcode list loaded and the Data
Analysis window. The Data Analysis window is often hidden behind the main

Mercury app, so you may have to minimise Mercury to see it.
| @ e O
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Data Analysis in Mercury. . 1 T @ omeas 2 o x
Now that you have performed the search and obtained a set of distance andangle .~ . 7 it ,
parameters, we can use the data analysis module in Mercury to visualize the e ™= ———— me oot oo oo b re T P B S plots Statistcs 8o
sewchiACOROYD  ACOROY i Vi oo a0 soate et o R Histogram =
e
1. Look at the Data Analysis window. This shows all the data from your — =osos: G  an “’” zam ”9” Srovucoass  hcme ;::e:::;rplot i
geometric parameters, sorted by refcode. iy mm 1 imm o oa n W] Soe e Hest plt -
sttt ; D Dee ime o ie i o R ol R
2. To view the distribution of angles in this hitlist, click the ANG1 header in the T ' e
column to highlight the column, then click Plots from the top menu and then  .aissn: o 4
select Histogram. 88 Plos Statistics
Find next
3. The angles seem to cluster in two regions, one centred around 100 degrees ey Frogmemt | tmei  mers  op
and a smaller one centred around 170 degrees. Click on the bar of the N o :,)tr;,
histogram around 170 to highlight the corresponding entries in the 4 11 Hide
spreadsheet. N 20 e
4 1 ¢ Group by
4. It will be easier to scroll through the refcodes in that region by sorting the j f 13025330 25370 ?
spreadsheet by ANG1. Right-click on the ANG1 heading and click Sort. . e rn

T T T
140 160

5. You should now see the highlighted refcodes in the spreadsheet that we
correspond to the angles clustered around 170 degrees. Clicking on each &
entry in the spreadsheet will place the corresponding structure in the ===
Mercury display.

o e e

e o

6. Asyou scroll through the highlighted refcodes, can you observe a trend in the 5
structures clustered here? The metal centre and halide changes but most of
the structures have a metal-oxygen bond (ROHCUN shown here as an
example in polyhedral display). Can you generate other plots, for example, @ o wan v
scatterplot of DIST1 and ANG1? Are there any insights there? P
aa
LR e
" .-. ' e '-uﬂ'."..:. . S eeee thE, e
’ . " £
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Example 2. Searching within the MOF subset

1
In the previous example, we chose a structure from the MOF subset, edited to a © ccocConaest 1) ° -
File Edit Options ViewDatabases Resuits Hel L L Dps ¥s
substructure, that was then searched. How can we search for substructures or e i T I b
oo ; ; . = . | T
specific elements of interest that is a MOF? We will go over ways to search for o [ | oo o] = c e !
- % vf:,‘ le Databases... sibaats > | b 'eptide
MOF structures in the CSD. _ pepce | pe—— EEZF., - e
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AuthoriJournal Jectron difraction subset RS amerciass I -alphabetic characters,
NemalCiaes l:gh p:::.'vesubm 3 Non-disordered MOF subset NEI.::“‘ L] eg;mf "°"J‘v3 p" awiII r:lactc‘:‘:b:::<1,3-diene“
1. Return to the main ConQuest window. If you have previously closed e L rormats Find exact word,
. . w Polymorphic subset e.g. "hydrazine" will not match "acetylhydrazine”
ConQuest, reload the MOF subset. We will first conduct a name search that Foroiia Sigificantdisordessubst | spacecroup |
should return most of the structures in the MOF subset. bo-o- e —== ] - -
[ ] %ind entries classified as: ----not defined----
Experimental

3 Search Name: searchl Filters ' Advanced Options

. i i rext and ---not defined---
2. Click on the Build Queries tab and select Name/Class. In the Compound - — CEr—— o

Name box, type catena click Add and then click Search. I CSD verson 344 { Aprd 202 Fimae < Search D T c
o 5 -

O <=

I~ Only & Non-d

3. Inthe Search Setup window, make sure to tick the boxes for “3D coordinates O it @ Name/Class (1) - Query 11 I
determined” and specify “Only Organometallic” and click Start Search. At You cavommreh cormpiel aatabara) oc s seb | || 1T Nomors ,
R . (e-g., hits found in a previous search) Compound Name Contains:
least 131189 structures should be returned. This is higher than the structures S -

™ Net polymeric
: O
in the MOF subset (119927). —

ingle query being used. Search will find structures: e e Ignore non-alphabetic characters,
e Mmlm::ml.ﬂ:“ : e ™ &g "butadiene” will match "buta-1,3-diene”
. . o pe . oo ¥ Only € Organics Find + d,
4. Since catena is not specific enough, we could focus instead on a specific |- B e e
metal and oxidation state. Start Search Concel Rese
Add Replace Delete
Name Hits 4
5. Return to the Build Queries tab and select Name/Class. In the Compound =1 find entries classified as: -~-not defined---- —|
.o . N . . search1 159 Search
Name box, type (ii). It is important to include the parenthesis to capture | _._ . 121188 Search and: ----not defined---- _.|

complexes with exactly that oxidation state. Click Add then click Store. Buikt Queries \EINREE

6
Draw ‘ Py— R Search Cancel Reset
6. In the Build Queries tab, click Elements. In the new window, click on the Peptide @ clements (1) - New |Seectraqiad demants
Select from Table box then Click 2R and select Done, leave the other default AuthorrJournal ’w ol ] [ Y- o x|

options and click Store. NamesClass || ————— " iTee . et e I Required to be Present
Typie EEJH 4B|5B|6B| 7B BX;KZ 1B|2B| Al | Si|P | S CI|Ar 1 2R |
@‘ NG ectinglahiE] 4R K |ca|sc| i | v | crlun|Fe ce| i |cu|zn | ca|ge s | se | Br | ke l Type i clements eg. CHSe
7. You should be returned to the Build Queries tab. Make sure the last 2 — Blements mustbein _|TRIN "o oV [ar|no | TelRu|mnIPal Ao 8| n |onjobjTe L Re ] | et from Toble
. . " same
queries, i.e., the Name/Class and the Elements Query, are selected and no spaceGroup || & e | TR Ro sl v | zr |No|wo| Te |Ru|Rn| Palag [cal g:mm.mu‘stbelm
other queries are, then click Search at the bottom of the Build Queries tab. Unit ce o ome,amtszﬁawe?.] ) P e e T v v ) 0 I S,
Coneel ‘ Done ¥ Other elements allowed in molecule/structure

ZDensity Heaviest Permitte
-- Not Set -- Select from Table . .
Cancel q@ ) Heaviest Permitted Element in Formula Unit

» ~ -- Not Set -- Select from Table

e

Search Store Cancel Reset
Refcode (entry ID) ‘ —IQ—,I ,—I

8. We want to limit this search just to the MOF subset. In the Search Setup
window, click Select Subset. In the Restrict Search window, select “Entries in

Experimental ‘

All Text ‘ Search ‘ Store ‘ Cancel ‘ Reset ‘
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. o e s [
a pre-defined hitlist” and then select CSD MOF subsets > MOF subset. Once oraw
the subset is loaded, click OK to return to the Search Setup window. Note that S
. . . _ Authorbloumal | use this =
since the MOF subset was already loaded this session, we could have used e query? . — (it
.. oy . . . emen Del
the “Entries in a hitlist loaded this session” option. — Sererts | F fe
Formula
llspecoe e B l;-“:‘w"f Elements 2R Edit...
. . it e u Search on: Sum of molecul
9. You should now see that your search will be restricted to the structures e = Soarch on Sum o melecules Delete
within the MOF subset. Make sure to tick the box for “3D coordinates e
determined”. Although part of our search criteria is second row transition ATers 8
. “ )] . Refcode (entry ID)
metals, we could specify “Only Organometallic” and click Start Search. _— = y—— B
Reset Restrict Search by Refcode
10. At least 8175 structures should be returned. In the View Results window, —_—— Current Resirictions " Entriesin a itistloadied this session
click on Chemical. You should see the name match (ii) highlighted in yellow. @ searseup — ;‘:;:‘jjo'j_mggg‘ urknown  Percent Unknosn % Entries in a pre-defined hitlist
You can further refine you search by searching for a specific element or a e Fil:..ubset\CSD_MOF.subsets\MOF subsetgcd e
X : X wvailable Databases: Database CSD version 5.44 ( April 2023)
d|fferent OXIdatIOI’l State ¥ CSD version 544 { April 2023) 119927 Refcodes ’ " Entries in saved hitlist combination
i " Entries in saved refcode list
O Refcodes
’ Restrict based on pre-defined hitlists
. Choose a subset ...
Exercises
You can search complete database(s) ubset “
(e.g., hits found in a previousg®rch)
. . . Clear Subse CSD Version... | Select to restrict based on CSD version — ancel
e Return to ConQuest and edit Query 4 by replacing the X (any group) with Select Subset | 7 cisuve o verson | Co D o | _om |

i e . i I Only & Single crystal structures
oxygen and choose a specific first row transition metal, Cu for example. Add Summary of queries to be used. Search willfind structures: R
. where these queries are true:
the metal-oxygen distance as a 3 D parameter and conduct a new search. ‘ vyl ] ¥ Only € Organics
@ Organometallic

Start Search Cancel Reset |

e (Can you export your results to Mercury and use the data analysis feature to

. . - . . . h 5 @ search Sewp - a x
generate descriptive statistic to gain more insight on your data® 10 A oo\ .
Available Databases: ¥ 3D coordinates determined
- I Rfactor &
® 3 ¥ CSD version 5.44 ( April 2023) =
File Edit Options View Databases Results Help [V Resinicied to 119327 refcodes -
Build Queries = Combine Queries  Manage Hitlists =~ View Results I™ Only & Non- d
€ Disordered
ABOGUX
ARTERE  poycoqe: ABOGUX CSD version 543 updates (Mar 2022 T I No errors
Author/Journal You can search complete database(s) or a subset
Chemical Formula: (Cog Hog Co» MOg Na On)n Hy O /ABOGUX (.g, hits found in a previous search) I™ Not polymeric
HIM
Crystal  Wame: catena-{bis (4-3,5-bis( 1H-imidazok1-y bis(-hyd 1-0%0)-tetraaqua-d di JHUY Select Subset Clear Subset I Noions
Experimental cobalt(ii}-octa-molybdenum monohydrate] WAG
v ~eJJEK I Only & Single crystal structures
: Diagram Synonym: |y’ ATAHIO01 Summary of queries to be used. Search will find structures: ‘ v e < - °
owder structures
3D Visualiser  CCOC Class: ;QLQC;(O’OMJOZ where these queries are true: =
B CH) prane o v CAFYUH ¥ Only ¢ Organics
Search Overview ~ Metting Point: v’ CAONAN ——— i
- ¥ Organometallic
Q«rt Sear@ Cancel p—

|l |
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Summary

This workshop introduced how to search for metal-organic complexes in
ConQuest and analyse data using Mercury.

In the two examples you have seen how to add 3D parameters to your query to
mine the CSD for even more structural information. This workshop has
demonstrated a way to search using distance and angle information and how to
use a previously found structure to build your query. You can also define
centroids and use atom characteristics such as atomic number and van der Waals
radius in searches.

The data analysis window allows you to plot your data in a variety of ways,
determine statistics on your datasets, and to perform calculations on the values
of the parameters returned by the search.

You should now be familiar with:
e Editing a structure to use in a query.
e Loading pre-defined subsets.
e Adding 3D parameters in your search.
e Restricting search to a subset.
e Conducting data analysis in Mercury.

Next steps

After this workshop, you can explore more exercises in the self-guided workshops
available in the CSD-Core (ConQuest) and CSD-Materials (Mercury) workshops
area on our website.
https://www.ccdc.cam.ac.uk/community/training-and-learning/workshop-
materials/ . Please see the ConQuest documentation for more details.

Feedback

We hope this workshop improved your understanding of ConQuest 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 CQ-
005. Thank you!

TA

Images representative of the
further exercises suggested
in example 2.

o Data Analysis

File Options

search1 Spreadsheet 1

File Tools Descriptors Display Selection Plots

Find identifier |

Identifier NAME Query
search1|TESYAU|312  TESYAU
search1|NANBUC|224 NANBUC
search1[YAHYUC|385  YAHYUC
search1|[YAHYUC|386  YAHYUC
search1|IPUTAC|147 IPUTAO
search1|IPUTAQ|148 IPUTAD
search1|BEHTUD|28 BEHTUD
search1|BEHTUDO1|29 BEHTUDO1

Statistics

Spreadsheet
Descriptive statistics
Circular statistics

[SEECRENIYN]

Correlations 690
Significance 090
Principal components 150
re=1150
128.5570

133.7840

2
3 128.5570
1
1 134.4140



https://www.ccdc.cam.ac.uk/community/training-and-learning/workshop-materials/csd-core-workshops/
https://www.ccdc.cam.ac.uk/community/training-and-learning/workshop-materials/csd-materials-workshops/
https://www.ccdc.cam.ac.uk/community/training-and-learning/workshop-materials/
https://www.ccdc.cam.ac.uk/community/training-and-learning/workshop-materials/
https://www.ccdc.cam.ac.uk/support-and-resources/documentation-and-resources/?category=All%20Categories&product=ConQuest&type=All%20Types
https://www.surveymonkey.co.uk/r/CCDC-Online-Workshop
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Glossary

Catena

Polymeric metal-organic structures in the CSD (purely organic polymers are
prefixed by Poly instead)

Centroid
In Mercury, the centroid is the geometric centre of a group of selected atoms.

Dipyridylamine
Two aromatic rings with one of the carbon atoms replaced with a Nitrogen atom
in each ring and the rings are connected by a secondary amine group.

Ligand
A ligand is an ion or molecule that bonds to a central metal atom.

Metal-Organic Complex
A chemical compound that contains a metal and organic ligand.

Metal-Organic Frameworks (MOFs)
A MOF, or metal organic framework, is a material formed of metal clusters or
nodes, linked by organic molecules.

Only Organometallic

Selecting this filter restricts the search to structures containing at least one
transition metal, lanthanide, actinide, or any of Al, Ga, In, Tl, Ge, Sn, Pb, Sb, Bi,
Po.

Polyhedral display

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

Central Elements - atoms around which polyhedra are centred.

Ligand Elements - neighbouring atoms which create the corners of the
polyhedron.

Figure of a metal-organic
complex, BEHTUDO1

(Dibromo-(di-2-

pyridylamine-N,N')-
copper(ii)), with the
dipyridylamine group
highlighted by the box and
the arrow points to a
defined centroid on the right

aromatic ring.

Polyhedral display

Figure of a MOF, ABUREX.
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Polymer Expansion by

Whole unit expansion will add an additional repeat of the initial crystal
chemical unit to the structure. All polymeric structures in the CSD will
include a full coordination sphere of all symmetry-independent atoms of
the structure.

Sub unit expansion adds all atoms and bonds up to the next polymeric
atom or bond in the structure.

Example of Polymer
Expansion
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Review. ConQuest Interface

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

@ ccoc ConQuest (1)

File Edit Options View Databases Results Help

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

Draw
Peptide
Author/Journal
Name/Class
Elements
Formula
Space Group

@ furhorfloumal (1) New

Unit Cell
Z/Density

Authors Names.

Exact
sumame

New Box

- a] %

4b

Experimental
All Text
Refcode (entry ID)

20 Mat. [2017]

3 Biotech [2013]
ACASpring) [1974-1575]
AC.SMitg.172Inorg. [1976]
1A£PS Pha

ACASer2 [1977-1384]

ACS Appl. Bio Mater. [2019]

Search Reset

CCOC Number

(Req:
Brown will hit Brown:

FHAllen, O'Hara,

Journal Name

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

ciTech [2004-2013)
2 ACA Abstr.Papers(Winter) [1967-1986]

ACGC Chem Res.Commun. [2001-2009]
ACH-Models Chem. [1994-2000]

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

(Enter numesic part only, e.g. 123456 or 123/456)

y
ing unless Exact sumame' is selected)

Year (1988, 2001 etc)

during —

| Comcd | Reset

4c

@ Experimental (1) - New — =] X
R-factor = — @ fractional " %
™ Exclude disordered structures
[~ Exclude structures with unresolved errors
Average e.s.d. of C-C Bonds Any —
[~ Exclude powder structures
Temperature of I
Structure Determination

0

oK =C

Room Temperature G10K

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

Radiation Source  Any  —

search | store |

Cancel | Reset

@ Al Tex (1) - New

Text Selr:n‘ Required Fields

Either select from list

acicular A T
sir-sensitive
bar

black

blade

block

blue

brown
colorless
column
conductor
cream

cube o

New Bax

or enter in bofes) below

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

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

Cancel

Reset
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Review. Draw Window
All drawing takes place in the central white area of the Draw window. In addition

to creating 2D chemical structure sketches, the Draw window allows for the
inclusion of 3D parameters for searching or for filtering.

ConQuest sketching conventions
e Left click in the sketcher to insert the selected atom type
e Left click and drag to sketch two bonded atoms

e Use the Edit button to modify properties of or delete atoms, bonds or
entire substructures

e Right-click on atoms or bonds to modify their properties

o Use the Templates... button to pick from a list of CSD editor devised and
drawn substructures

e Use the More... button to find less frequently used element types, or
generic atom type groups (e.g. halogens), or define custom element
combinations (e.g. Cor N or O).

File Edit Atoms Bonds

Click and dra

‘:;?ﬁ;?“ Drag to an ex
>

ptions  Help

Define bonds, angles or torsions to be
monitored during the search, or define
geometric objects e.g. planes, centroids
that can be used in computing geometric
parameters

Ring template
selector or
builder

olo]

RingMaker

<

Templates...

[c H|o|n|s|p|F|ci|any|more..| Groups..| [ C | Bond:  Single

~

Next Atom: C 3D Parameters:

Next Bond: Single

Contacts:

S Shs Search
Store

Cancel

]

A

List of templates
for challenging
substructures
e.g. adamantane

Choice of specific or general atom
types/functional groups

Choice of
bond types




