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e Accumulation of polar pesticides in the E * Glyphosate
environment is threatening water quality. 0
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e Mass spectrometry (MS) coupled with liguid chromatography (LC) is a sensitive
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analytical method for various analytes.

e Derivatization reagents facilitate the analysis of highly polar small molecules. highly polar

e Developing tailor-made reagents is a time-consuming and resource-intensive zZwitterionic

Process.

e Inverse designh approach is promising for accelerating the discovery while LD/ b
increasing efficiency and sustainability.

Commercial reagents

e REINVENT 4 is applied.[1]

e PRIOR:
Reinvent trained on PubChem 1.8.1 and
Libinvent trained on ChemBL 27.

e DIVERSITY FILTER: CAN MACHINE . -
Identical Bemis-Murcko Scaffold, bin size = 10 and LEARNING Pror Vanillin__t __Ns>09) SASu%) loglE(1%
threshold score t Reinv No 0.9 2187 1.52 4.09 0.93
' WORKFLOWS BE Reinv. Yes 0.9 | 6513  1.72 3.99  0.93

e SMARTS FILTER:
no primary/secondary amine; one g&elelzk one
(reinvent). Libinvent vanillin as scaffold.

USED TO DESIGN Reinv. Yes 0.8 |118436 1.71 4.05 0.94
REAGENTS MORE Reinv Yes No | 72554 1,77 410 0,95

_ibinv Yes 0.8 3813 1.74 4.05 0.92
_ibinv Yes No 25736 1.74 4.10 0.93

Batch size = 1024, steps = 1000; N(s>0.9): Number of structures
with Score (5>0.9); S, SAS, loglE averaged over 1% of N(s>0.9).

UMAP Visualization of 20,000 highest scoring
molecules based on ECFP4 fingerprints

SCORING

e SCORING COMPONENTS:
0.20-: desired range 2-4.

0.35 FTEIN: <2.5.

0.45- §34[A: >3.5. Generated structures are connected to 20,?00
glyphosate and loglE is predicted. HighestS |

e PROPERTY PREDICTION MODEL: 6] - Train 5(;%0
Dataset: lonization efficiency | * ' Lowest |
loglE of 419 chemicals.[2] W (7. Hazard Score ‘1'
Representations: MACCS g o . oo ;-.'. IOIOO
keys, Rdkit descriptors, 83 3 :.o . Lowest SAS |
Mordred descriptors, ECFP6 5 _ Ve v
fingerprints. x oo oV ) l(I)O o
Algorithms/models: L “ o Highz:.;ttTanimoto [
XGBoost, RF, SVR, 0 IStance v
Chemprop. 0 1 2 3 4 5 6 > @

Experimental log/E

Many combinations performed similarly (RMSEs on test set
0.77-0.82). XGBoost and MACCS keys were selected for scoring
the generated structures due to their short computation time.

Molecules

e Insilico predictions of biochemical activity for endpoints (23
endocrine disruption and 3 CMR toxicity) and of persistence,
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biodegradation and bioconcentration are combined to a
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Some figures were created with biorender.com SUCCESS
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