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Perfluorinated compounds (PFCs) are a family of chemicals with a long carbon chain which is predominantly substituted by fluorine. They are used in different materials as non-adhesives, waterproof fabrics, fire-
fighting foams, etc. (Benzo)triazoles (B/TAZs) are another class of chemicals with multi-nitrogenated aromatic ring system. They are widely used in industrial processes, deicing agents (1H-B/TAZs), pharmaceuticals
and pesticides. These chemicals are considered as “emerging pollutants” as they are broadly distributed in the environment because of their extensive use and are considered to be hazardous as they cause adverse
effects to humans and other non-target species. Their high concern as pollutants, lack of experimental data and crucial Authorisation under REACH legislation urges for a need to maximize the information inherited in
the existing data. Internally robust and externally validated QSPR models were developed for the endpoints, as also recommended under the REACH regulation, to predict large set of unknown properties for existing or
not yet synthesized chemicals. The predicted compounds within the structural applicability domain (AD) were projected in a multivariate PCA plot to understand their leaching and volatility behaviour along with soil
sorption partition coefficient (K,c) predicitons for B/TAZs and to understand the relationship between the studied endpoints with Critical Micelle Concentration (CMC) and Bioconcentration Factors (BCF) for PFCs.

Regression Models
DATA SET: Non-ionic compounds, with experimental data were taken from ChemlD Plus [1] and PERFORCE [2]. The dataset was divided into training and prediction sets using the Random by resp pproach and by Kohonen Maps-Artificial
Networks (k-ANN). QSAR models developed were used to define the structural AD on large set of compounds.
MOLECULAR DESCRIPTORS: DRAGON [3] theoretical molecular descriptors (0D-3D).
QSAR MODELING: Multiple Linear Regression (MLR) and Genetic Algorithm Variable Selection (GA-VSS) using MOBY DIGS software [4] using the Ordinary Least Square (OLS) regression.
VALIDATION OF THE MODELS: Internal predictive ability: leave-one-out cro lidation (Q? 40) and bootstrap (Q?,,,)- Reliability and robust Y per ion testing (R? ing)» External
Todeschini et al. (%) [6].
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(Benzo)triazoles & Perfluorinated chemicals
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- 66 (18.8%) BITAZ within the AD of models (T1-T4) and for which at least an experimental data available\ - 174 (78.7%) PFCs within the AD of models (P1-P3) for all end-points were studied using PCA. PC1:
were studied in PCA plot. PC1: 59.9% and PC2: 33.4%. 81.3% and PC2: 16.2%.
- Kqc values were calculated when not available experimentally by using earlier published models [7]: ||| — Bioconcentration factors (BCF) values were collected [8] and the relationship between the end-points
Leaching index (LIN) where the solubility and the sorption coefficients plays opposite role, and Volatility ||| were studied.
index (VIN) which differentiates between the volatile and non-volatile compounds were studied. ~ The increasing trend of BCFs is in opposite direction to that of WS and CMC and the trend is found
different for carboxylates and sulfonates.
Group I: short chain TAZs > More leachable P ’( W
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EPI: Group I: More sparse, |.
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Relation of Koy, C-length and BCF with ;3 Increasing trend of BCF and its relation with WS, VP

No difference when logKo. |, and CMC
prediction was introduced . ‘ - Parameter x3 a connectivity index descriptor representing molecular branching and complexity was
(logKqy dependent) ¥ LR 5, ¥ able to correlate not only CMC but also differentiate the trend between logBCF value of sulfonates and
‘ ' : carboxylates and isomers of PFCs
1 ® - logBCF is found proportional to logK,,, and the C-length as expected, but inversely proportional to the
o1 j CMC value. y
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