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Query Builder — search Natural Compounds plus Applications
Example 1

Search for compounds isolated from natural source, have 30 carbons
and reported antimicrobial effect.

Isolated from natural products

Molecular Formula

Use

36



Query Builder — search Natural Compounds and Applications

Ryan Huang r(% Q @

S
Q natural X

£ B o I

Import  Save  Resetform Delete all Structure  Molecular Formula CASRN  TI, AB & KW

REOXYS Quick search  Query builder ~ Results  Synthesis planner  History

Reaxys A\

<> lIsolated from Natural... Find any Show fields (Isolated from Natural Source) X | < Isolated from Natural Source

1. Type in “natural” to search for “Isolated from Natural Source” search block
2. Select by left click
3. Most of the search block require fill in values. Click show fields.
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Query Builder — search Natural Compounds and Applications
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Query Builder — search Natural Compounds and Applications
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Reactions of interest can be curated and stored in the Synthesis Planner.
Autoplan facilitates synthetic blueprinting of substances of interest based on reactions with literature precedence
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) Publication Year
Kang, Julie; Lee, Jun Young; Park,
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5,5-dimethyl-1,3-cyclohexadiene at 140°C; for 5h; Temperature;

Yangzhou University; Yu Lei; Deng Xin
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Location in patent: Paragraph 0015-0019; 0032

-((4-methylpiperazin-1-yl)-methyl)benzamide; 4-pyridin-3- 91%

Experimental Procedure ~/

With tris(dibenzylideneacetone)dip
binaphthyl; sodium t-butanolate I
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1 Example 1

Under nitrogen protection, 40 mg of N,N'-diisopropylselenourea was uniformly mixed with 10 g of chitosan.|t was placed in a tubular reactor and calcined at 500 ® C for 5 hours under
nitrogen to obtain selenium and nitrogen-doped nano-carbon fibers with selenium promoting large specific surface area. The material was immersed in 0.05 mol/L copper chloride
aqueous solution for 18 hours. Filtration, washing with water, drying to obtain a catalyst. The above catalyst is determined by ICP, wherein the mass ratio of selenium is 0.01%, and the
mass ratio of copper is 0.12%;The specific surface area is 28 cc/g.20 mg of the above catalyst with 1.72 g of 4-(3-pyridyl)-2-aminopyrimidine (see | in the following reaction formula)And
4.02g of 4-(N-methylpiperazine)methylbenzoyl (3-bromo-4-methylphenyl)amine (see Il in the following reaction formula) were mixed in 20 mL of ethanol under nitrogen protection.
Heat at 60 © C for 3 hours. The catalyst is recovered by centrifugation,Concentrate the supernatant to within 5 mL, that is, a large amount of crystals are precipitated, filtered, and
washed with petroleum ether.Imadinib hydrobromide was obtained in a yield of 96%.Dissolve the salt in 20 mL of water, adjust the pH to 8.7 with 0.2 mol/L NaOH, and extract with
ethyl acetate.(3 extractions per 20 mL). The organic phases were combined and dried over anhydrous sodium sulfate. After filtering, the solvent is evaporated.That is, free imatinib was

obtained, and the yield was 91%. ICP analysis indicated that the copper residue in the product was less than 0.03 ppm.
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Reaxys predictive retrosynthesis solution combines unparalleled Reaxys

content with Al & ML technologies

Dr. Marwin Segler and Prof. Dr. Mark Waller

One of the most cited works in the fields of predictive retrosynthesis has been enabled by a partnership between Elsevier,

Value of predictive retrosynthesis

Reaxys predictive retrosynthesis tool in news Advantages of Reaxys RT over other
RTs
| oo e | . .
Game Changer: Scientist Mark Walle @ Not re“ant on extracting and
Next level with Al-Driven Synthesis encoding rules by hand
604 | NATURE | VOL 555 | 29 MARCH 2018 (manually)
Planning chemical syntheses with deep < [ I N
peral nehworks sl symibolio Al Integrate own custom building
o block libraries or proprietary
Mark Wall i
Alin Action: Neural networks learn the art oA reaction data

Department of Physics,

of chemical synthesis

Rabert F. S
* e

International Center of Quantum and
Molecular Structures, Shanghai, China

System solves retrosynthesis for
almost twice as many molecules

Thirty times faster than the
traditional computer-aided

Need to make a molecule? Ask this Al for methods

NEWS - 28 MARCH 2018

@ New idea generation: find routes
to make novel compounds

@ Time saving: reduce time and
effort in developing synthesis
routes

% R&D cost reduction: improve
synthesis success

b

Knowledge augmentation: a
digital

assistant to help chemists
navigate route designs

q

instructions

Artificial-intelligence tool that has digested nearly every reaction ever performed
could transform chemistry.




MOCK UP OF THE TECHNOLOGY PREVIEW VERSION

Reaxys predictive retrosynthesis augments your expertise & helps drive innovation
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Reaxys predictive retrosynthesis — our USP

1. Al and ML training dataset: Predicted algorithm trained on largest (>15m) chemistry reaction dataset, with ~400,000 rules auto-
extracted
a) Reaxys data is powering the world’s leading Al and ML development in predictive chemistry including MIT, SRI, Univ. of
Cambridge and AstraZeneca
b) Training dataset also included 100 million negative chemical reactions (virtual) to enable scientifically robust predictions

2. Technology: The only retrosynthesis solution based on auto-extracted rules and deep learning algorithm (3 neural networks coupled
with Monte-Carlo tree search) i.e. similar technology that powered AlphaGo
a) This technology also enables the ability to easily update the model so that predictions keep pace with innovation in chemistry
published

3. Scientifically robust: Predictions have been tested using three approaches:
a) The false positive rate of the filter (that is, incorrect reactions passing the filter) is 1.5% indicating very good performance
b) Time split validation (basically we are trying to predict the future and by doing this we can get a good feeling about how well our
model is performing) indicated that the model performed quite well when we analysed many drug molecules and the nice
feature is that not only is the accuracy quite good but also that these deep neural networks are very fast
c) ‘Chemical Turing Test’ — double blinded test with organic chemists (45 PhDs and Post-docs) indicated high quality and
robustness of predicted routes

4. Augmentable and customizable: Ability to customize by adding your own building block library and augmentable by adding your
own chemistry reactions data
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Need to make amolecule? Ask this Al for
instructions

Artificial-intelligence tool that has digested nearly every reaction ever performed

could transform chemistry.
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An artificial-intelligence tool could help scientists plan multi-step chemical reactions. Credit: Roger

Mayne Archive/Mary Evans Picture Library
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nature Qualitative evaluation ‘Chemical Turing Test’ methodology:

For molecule @
Article ‘ Published: 29 March 2018 Route A Route B_ Route A RouteB
o 9 JACS

Planning chemical syntheses with deep . wrgsinde J{} ‘%

neural networks and symbolic Al Yo

Al

Nature 555, 604-610(2018) | Cite this article Qualitative evaluation result: No significant difference in expert choice

like A.

Marwin H. S. Segler , Mike Preuss & Mark P. Waller &

22k Accesses | 241 Citations | 574 Altmetric | Metrics

MCTS preference ratio

Abstract : : oo
To plan the syntheses of small organic molecules, chemists use il
retrosynthesis, a problem-solving technique in which target molecules ]
are recursively transformed into increasingly simpler precursors. j ]
Computer-aided retrosynthesis would be a valuable tool but at present it & 5.
is slow and provides results of unsatisfactory quality. Here we use Monte % &
Carlo tree search and symbolic artificial intelligence (Al) to discover 5]
retrosynthetic routes. We combined Monte Carlo tree search with an o

0 -

Expert choose Reaxys predictive retrosynthesis route (57%) versus literature
route (43%) p=0.26
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