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Trends in Chemistry

Wang, G., Ang, H. T., Dubbaka, S. R., O'Neill, P., & Wu, J. (2023). Multistep automated synthesis of pharmaceuticals. Trends in Chemistry.
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Data Extraction Module
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1. Data sources 2. Conectors 3. ETL Process 4 Processed data
The effect of (bad) Data Quality on Model Accuracy in Supervised Machine Learning

Saquicela, V., Baculima, F., Orellana, G., Piedra, N., Orellana, M., & Espinoza, M. (2018, March). Similarity Detection among Academic
Contents through Semantic Technologies and Text Mining. In IWSW (pp. 1-12).
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Bai, Y., Xu, D., Sun, Y., & Wang, W. (2021, July). Glsearch: Maximum common subgraph detection via learning to search. In International Conference on
Machine Learning (pp. 588-598). PMLR.

Robert Schmidt, Florian Krull, Anna Lina Heinzke, and Matthias Rarey. Journal of Chemical Information and Modeling 2021 61 (1), 167-178 DOI:
10.1021/acs.jcim.0c00741
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SynRBL: Synthesis Rebalancing Framework

SynRBL (Synthesis Rebalancing Framework) is a specialized toolkit designed for computational chemistry. Its
primary focus is on rebalancing incomplete chemical reactions and providing rule-based methodologies for
data standardization and analysis.
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SMILES: Nclcce(O)ecl.CC(=0)OC(C)=0>>CC(=0)Nclcec(O)cel

l

[ ChemBalancer suggestion: imbalanced with RHS insufficient ]

| <mask> X1 to <mask> X333

| T
Nclcee(O)eel.CC(=0)OC(C)=0>>CC(=0)Nclcec(O)ccl.@@@

ChemMLM
7 SMILES syntax valid molecules

! } ! ! ! ! }

333 SMILESs —-[ RDKit: Chem.MolFromSmiles ]

Token size 1 3 4 5 9 11 12
SMILES O 0-0  Oclecceel  CC(=0)0  CC(=0)OC(=0)0 CC(=0)0.C(=0)0 CC(=O)Neleee(O)eel
I 0 I Q. H 0
: H : O \/O // N
Hp = (= LT T 5 A
: /\OH: @ 9 H H

[ ChemBalancer suggestion: balanced with ‘CC(=0)O’ ]

!

Complete SMILES: Nclcce(O)ecl.CC(=0)OC(C)=0>>CC(=0)Nclece(O)cel.CC(=0)O

T |

Zhang, C., Arun, A, & Lapkin, A. (2023). Completing and balancing database excerpted chemical reactions with a
hybrid mechanistic-machine learning approach.
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Rule-based approach
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Rule-based approach

What is the current and comprehensiveness of the template within
this context?
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Rule-based approach
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Case Study

'Unbalance": 'Products’
'Diff formula': {'S" 1, 'O" 3, 'H": 1,'Q" -1},
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Check length: 4

Search rules from length 4: SO,* {'S": 1,'0": 3,'Q": -2}
Substrate: {'H’:1, ‘Q’:+1}

Check length: 2

Search rules with length 2: H* {{H’:1, ‘Q’:1}

16



METHOD CIACSY .

systems chemistry

/ INTRODUCTION // METHOD // RESULT-DISCUSSION Vi CONCLUSION

MCS-based approach

Q
O - OO — @

17



)
METHOD CIACSY .

systems chemistry

/ INTRODUCTION // METHOD // RESULT-DISCUSSION Vi CONCLUSION

MCS-based approach

2\6 o _—
TN 4 {__9 J0==10 Yo
| o § 7//3 } _. \ /4
2“/1\3 6— s | /4—15 1
0 12—13 ,
N—d
O
L) LA
4
/ /5 Yy Sp Vi
7 . =18 l l N

18



METHOD

systems chemistry

INTRODUCTION // METHOD

/”

RESULT-DISCUSSION

VA

CONCLUSION

O
Reactants _—""~ O /k

Products P OH

19



METHOD

systems chemistry

INTRODUCTION // METHOD

/”

RESULT-DISCUSSION

VA

CONCLUSION

O
Reactants /\ O /k

Products /\ OSH

20



METHOD

systems chemistry

INTRODUCTION // METHOD

/”

RESULT-DISCUSSION

VA

CONCLUSION

O
Reactants /\ O /k

: ; : O
Products /\ OSH ¥ '/K

21



METHOD CIACSY .

systems chemistry

/ INTRODUCTION // METHOD // RESULT-DISCUSSION Vi CONCLUSION

O O
Reactants /\ O /k /\ 0O /u\

Products /\ OSH i & ’/K /\ OEH + “\

22



METHOD CIACSY .

systems chemistry

/ INTRODUCTION // METHOD // RESULT-DISCUSSION Vi CONCLUSION

O O
Reactants /\ O /k /\ 0O /u\

? | 5 Y. ? ' ? \
Products e O ™ K T OH - HO l\

/

Expand Rule

23



METHOD CIACSY .

systems chemistry

/ INTRODUCTION // METHOD // RESULT-DISCUSSION Vi CONCLUSION

O O
Reactants /\ O /k /\ O /u\

5 | 5 { 2 | z
Products P JPNER K Pl P I . “\
OH OH/ HO A\
Expand Rule Merge Rule

24



METHOD CIACSY .

systems chemistry

/ INTRODUCTION // METHOD // RESULT-DISCUSSION Vi CONCLUSION

O O
Reactants /\ O /k /\ O /u\

5 | 5 { 2 | z
Products P P K T B + /“\
OH OH/ HO A\
Expand Rule Merge Rule

25



METHOD CIACSY .

systems chemistry

/ INTRODUCTION // METHOD // RESULT-DISCUSSION Vi CONCLUSION

O O
Reactants — 0 /k — O /u\ + H-5O

5 | 5 { 2 | z
Products P P K T B + /“\
OH OH/ HO A\
Expand Rule Merge Rule

26



)
RESULT CIACSY .

systems chemistry

/ INTRODUCTION V4 METHOD // RESULT-DISCUSSION // CONCLUSION

03

~ RESULT -
-~ DISCUSSION

27



RESULT (TACsy”

Trainin, g Alliance for Computational
systems chemistry

/ INTRODUCTION V4 METHOD // RESULT-DISCUSSION // CONCLUSION

Rule-based approach
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1. Chen, T, He, T, Benesty, M., Khotilovich, V., Tang, Y., Cho, H., ... & Zhou, T. (2015). Xgboost: extreme gradient boosting. R package version 0.4-2, 1(4), 1-4
2 LemaAZtre, G., Nogueira, F., & Aridas, C. K. (2017). Imbalanced-learn: A python toolbox to tackle the curse of imbalanced datasets in machine learning. Journal of 37

machine learning research, 18(17), 1-5.
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Zhang, C., Arun, A., & Lapkin, A. (2023). Completing and balancing database excerpted chemical reactions with a
hybrid mechanistic-machine learning approach. 39



