Outstanding software
for molecule design

innovative science • intuitive software

Enhance your designs using new approaches to
protein-ligand analysis
Fresh insights into structure-based design
Perfect your molecule design

Prioritize your designs

Understand ligand and protein electrostatics to design better
ligands in FlareTM. The ligand focus of Flare simplifies iterative
molecule design.

WaterSwap, a thermodynamic integration method for
investigating ligand-protein energetics, gives a direct estimation
of ΔGbind which is broken down into per-residue components.
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Green residues show
where the ligand is
gaining the most
energy from
interaction with the
protein.
Red residues show
where water binding is
preferred and
represent
opportunities to
improve ligand design.

A: Protein electrostatic
potential map within
the binding pocket.
B: Ligand electrostatic
map showing
complementary
electrostatics to the
protein.
C: Electrostatic
complementarity map.
Designing new ligands
in Flare gives you
immediate feedback
on electrostatic
changes while viewing
your molecule in the
protein active site.

Water analysis you can trust
Flare gives us an excellent
assessment of the potential
binding of hits. We use it to
triage hits from Blaze and Forge
experiments in the absence of
3D-QSAR, narrowing them down
to an affordable subset of the
most promising hits. Flare gives
the luxury of choosing the best
hits from a far larger pool than we
could purchase directly.

Knowledge of which water molecules are tightly bound and
which are energetically unfavorable can give valuable insights
into structure-activity relationships and help you decide where
to place ligand atoms.

Request your free evaluation
https://cresset-group.com/products

Quick, easy and accurate docking

Customize and automate your tasks

Get detailed feedback on your new molecule designs, high
enrichments in virtual screening and excellent pose prediction.

The Python API in Flare helps you work more efficiently as you
can create your own workflows, automate common tasks,
expand Flare with Python modules and add custom controls.

Rapidly and easily dock to multiple protein conformations in a
single experiment.

The Python API gives full access to all of Flare’s capabilities,
including the RDKit cheminformatics toolkit. Flare can be
upgraded with Python modules for graphing statistics,
Jupyter® notebook integration and much more.
Enter Python
commands into
Flare and
display their
output inline as
text or images.

Streamline new molecule design using Electrostatic Complementarity™
Electrostatic Complementarity (EC) scores and maps provide rapid activity prediction with visual feedback
on new molecule designs, and prove invaluable for understanding ligand binding, structure-activity
relationships and for ranking new molecule designs.

Left: Less active XIAP
analog (red) is less
complementary.
Right: More active XIAP
analog (green) is more
complementary.
Graph: EC score versus
experimental activity
for 11 XIAP analogs.

Red = positive
electrostatics
Blue = negative
electrostatics

Red = electrostatic
clash
Green = electrostatic
match

Maps of electrostatic potential (top) and EC (bottom) for mGLU5
antagonists. Electron withdrawing substituents make the aromatic ring
less electron rich, increasing the EC toward the active site and activity.

See Flare in action
https://cresset-group.com/tips-and-tricks

A richer, more informative approach to molecular
design and SAR
Comprehensive ligand-based design
Active design using electrostatics
Forge™ makes it easy for you to focus on the designs that work
and optimize their physicochemical properties. The ligandcentric view enables 3D design whether or not you have a
protein crystal structure.
Electrostatic and
shape
descriptors
provide a rich
informed view
to help you
understand the
effects of
chemical
changes and
eliminate
designs that are
unlikely to be
active.
A change on
one side of the
molecule can
often influence
a distant region,
especially if the
moieties are
electronically
linked through
π-systems.

Bioactive conformation hypotheses
FieldTemplater generates bioactive conformation hypotheses
using the electrostatic and shape characteristics of molecules in
the absence of protein X-ray data.

Find and understand activity and selectivity
cliffs in your SAR
Activity Miner™ helps you find and understand critical regions
in complex SAR. Using the concepts of activity cliffs you can link
activity changes to electrostatic and shape changes.
Compare the
similarity
between a
chosen focus
molecule and its
closest neighbors
using the
innovative
Activity View.
Easily assess the
impact of small
structural
changes on
activity and
selectivity.
Pinpoint the
most significant
changes to your
molecules using
the sortable Top
Pairs table. Find
critical points in
the SAR and
understand how
they relate to
changes in
physicochemical
properties.
Display multiple
activities in the
Disparity Matrix
to highlight key
selectivity
information.
Rationalize
changes in
electrostatic,
shape and
structural
properties.

Request your free evaluation
https://cresset-group.com/products

I have to say that your software has an extremely nice user interface
and is easy to learn and use. I can tell that a lot of thought and a lot of work
went into polishing these programs.

Quantitative models to interpret your data

Qualitative SAR insights from novel methods

3D-QSAR models provide a global view of your SAR data, and
when successful give you the best of both worlds –
predictions and interpretation.

Understand your SAR in an instant with Activity Atlas™, which is
particularly useful when traditional 3D-QSAR approaches fail. This
novel, qualitative method can be used with small or large data
sets to generate three distinct maps of the electrostatic, shape
and hydrophobic properties around your molecules.

Robust models can be usefully employed in the prediction of
activity for new molecule designs, aiding the prioritization for
synthesis. Alongside each prediction the fit of a particular
compound to the model can be studied to understand what
is favorable or unfavorable about the design.

No strong
SAR in this
region

Small halogen preferred in the ortho Larger substituents
position, shown by shape and a
are disfavored in
negative electrostatic pattern
this position

QSAR models in
Forge decipher
complex SAR
and inform the
design of new
molecules.
Strong signal that benzyl is
favored here, shown by shape
and electrostatic pattern

Electron-deficient
aromatic ring
favored here

Develop QSAR models with strong predictive ability
The full panel of well-known and robust Machine
Learning (ML) methods in Forge (Support Vector
Machines, Relevance Vector Machines, Random Forests,
kNN) can be used to build both regression and
classification models. This is reflected in a QSAR Model
widget that provides relevant visualizations and statistics
for both model types.
While each regression and classification model can be
built individually, all the ML models can be run
automatically, selecting the best.

Read case studies
https://cresset-group.com/case-studies

Left: Observed
vs. Predicted
Activity graph
for a SVM
regression
model.
Right: Confusion
matrix and
statistics for a
SVM
classification
model.

Generate highly innovative ideas for your project to
escape IP and toxicity traps
Innovative ideas for your project with outstanding scaffold hopping
Novel cores to kick-start your chemistry

Find new R-groups from available chemistry

Our customers tell us that Spark™ is the best scaffold hopping
and bioisostere replacement tool they have ever used.

Spark’s unrivalled output will ignite your chemical creativity.
Whether your goal is R-group exploration, patent busting or IP
finding, your results will include structures you have thought of
yourself, plus new structures that make chemical sense and are
totally unexpected.

Quickly generate a range of novel molecules from an initial
structure. Profiling and scoring help you choose the most
innovative and tractable leads with the properties you need.
Generate obvious,
less obvious and
truly novel
solutions in core
hopping
experiments.
Searching for a
replacement of the
cyclic lactone of
Rofecoxib
unexpectedly
reveals a triazolothiazole with
similar
electrostatics but
completely
different structure.

Great to see how this
scaffold-hopping software has
developed over the years and is
being refined to take account of
the real life problems facing
medicinal chemists.

See what our customers say
https://cresset-group.com/testimonials

Searching the
Spark boronic
acid database
for replacements
of the
imidazopyridine
group (top left)
suggests a
library that
encompasses
both aromatic
and saturated
R-groups.

Search for
accessible
bioisosteres
from your
compound
collection or
available
reagents, using
the in-built
database
generator.
Spark includes
pre-generated
databases that
encompass over
3,000,000
unique
fragments.

Dramatically increase your wet screening hit rate
at a fraction of the cost
Enhanced library design

Effective virtual screening

PickR™ finds the hidden relationships in your R-groups, giving
you improved diversity in your combinatorial libraries with an
enhanced screening hit rate.

Blaze™ uses the electrostatic and shape character of known
ligands to rapidly search large chemical collections for
molecules with similar properties.

Unlike other methods, PickR uses 3D electrostatic and shape
properties to describe the molecular similarity between
monomers, providing a more meaningful chemical space in
which to design your hit finding libraries.

Make efficient use of your time by routinely running a virtual
screen in parallel to wet screening. A virtual screen of 10 million
structures just takes a few hours, or calculations can be run
overnight.

Developed in collaboration with our customers, PickR has
established an excellent reputation with medicinal and
synthetic chemists for maximizing chemical diversity in libraries.

Hundreds of projects have been run through Blaze and our
customers have achieved hit rates as high as 30%.

Using electrostatics
and shape to
generate a similarity
matrix for amino
acid side chains
reveals interesting
and unusual
relationships.
The phenylalanine
cluster contains
electron rich
aromatic rings with
delta-positive
hydrogens.

This is a very important and exciting project
for my team so thank you for your good work. The
incredibly high hit rate from the Blaze compound list
is intriguing.

Blaze search
using a known
adrenergic a2C
agonist as query
retrieves a wide
diversity of
novel structures
including many
known actives.

Left: Cortisone,
the natural
ligand for
11ß-HSD1 and
starting point for
Blaze search.
Below: The
diverse range of
active
compounds
discovered by
Blaze.

Results you can trust
Excellent science is the foundation of our software. Cresset
technology centers on the application of the XED force field to
the design of new small molecule bioactive compounds.
These cutting edge approaches are integrated with significant
open source and commercial methods from trusted partners
to bring you new insights for molecule design.

Diverse actives (top)
can bind to the same
protein, as shown by
their 3D conformations
(bottom) with
electrostatic surfaces.

XED force field, the foundation of success
The XED approach uses a complex description of atoms to
model charge away from atomic centers enabling a more
detailed description of electrostatics and excellent
reproduction of intermolecular interactions.
Using off-atom charges, combined with
the redistribution of partial charges using
a Hückel method, enables the detailed
modeling of molecular electrostatics,
including lone pair directionality.
The complex charge model used in this
innovative molecular mechanics force field
is demonstrated by the XED partial
charges for the carbonyl group of acetone.
The minima in the negative interaction
potential (blue) clearly match lone pairs.

The electrostatics of the
binding site show high
complementarity to the
ligand and enable the
prioritization of new
designs.

The XED force field enables you to:
• Gain a detailed electrostatic description of your ligands and
proteins
• Understand how structural changes influence your
electrostatics
• See how substituents influence the electrostatics of cores
and vice versa.
Model halogens in greater detail, such
as the σ-hole in chlorobenzene, and
describe π-systems in a way that mirrors
experimental observations such as the
T-shaped interaction of benzene with
benzene.

Read more about our unique science
https://cresset-group.com/science
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