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Together oral bioavailability and hepatotoxicity determine the fate and failure of a 

new drug in clinical trials.  A promising drug candidate that has little to no oral 

bioavailability could be considered an ineffective treatment.  If the drug does have high 

oral bioavailability, yet exhibits severe hepatotoxicity, the drug will be withdrawn from 

clinical trials.  Thus, oral bioavailability and hepatotoxicity account for a substantial 

number of drugs eliminated from therapies and withdrawn from the market.  Not only is 

this a severe financial loss for a pharmaceutical company; it is also a loss for patients who 

will no longer be able to benefit from the therapeutic effects.  The most common 

approach to testing oral bioavailability and hepatotoxicity before clinical trials is through 

animal testing.  The information learned from animal testing is highly valuable, but is 

expensive, time consuming, and has low throughput.  Cell based assays developed to 

study specific biochemical mechanisms and toxicity are heavily used as an alternative; 

however, correlations between complex in vitro and in vivo endpoints are not very clear.  

Another alternative is Quantitative Structure Activity Relationship (QSAR) approach.  A 

QSAR model could evaluate millions of chemicals without requiring them to be 

synthesized, which saves money, time, and has high throughput. Many predictive QSAR 

models have been developed since the 1960’s, yet predictive in vivo QSAR models are 
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difficult to build and rare to find.  Developing new methods to integrate mechanistic 

information and improve in vitro-in vivo correlation(s) for QSAR modeling purposes 

have been shown to be beneficial and are the focus of this thesis.  The complex in vivo 

endpoints oral bioavailability and hepatotoxicity were used as example endpoints to 

model. Methods to curate biological information and in vitro data, specifically high-

throughput screening data, and incorporate it into the QSAR models are discussed in 

great detail.  The performance of the resulting models, as well as their shortcomings is 

also discussed. Overall, incorporating biological information into the QSAR modeling 

workflow greatly improved predictions from both the oral bioavailability and 

hepatotoxicity models.  The new techniques can be adapted to model other complex 

biological endpoints.   
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Chapter 1. Introduction  

Animal toxicity testing is utilized in the pharmaceutical industry, academia and 

regulatory agencies to evaluate the potential risks and safety of chemical substances.  The 

information learned from animal testing is highly valuable, but comes at a high cost, is 

time consuming, and has low throughput. Sometimes the data from animal testing could 

not predict compound toxicity in human due to the species difference. Cell based assays 

developed to study specific cellular and biochemical mechanisms are commonly  used as 

an alternative; however, correlations between in vitro and complex in vivo endpoints, 

such as hepatotoxicity and bioavailability, are not very clear (Kim et al. 2014, 2015).  

Another alternative is Quantitative Structure Activity Relationship (QSAR) approach, 

which explores the relationships between the biological activity of a chemical and its sub-

structural features and/or physicochemical properties.  The unique advantage of using a 

QSAR model, unlike experimental models which require all chemicals to be evaluated to 

also be synthesized, a chemical could be evaluated without being synthesized. QSAR 

saves time, money, and resources.  Thus many predictive QSAR models have been 

developed since its inception in the 1960’s; however, not many scientists have been able 

to develop predictive in vivo QSAR models (Cherkasov et al. 2014; Ekins 2014).   

In the 1960’s, Corwin Hansch evaluated two experimentally based 

physicochemical properties such as Hammett constant and water partition coefficient and 

found that these parameters were highly correlated with biological activity in plants 

(Hansch et al. 1963). His studies, as well many other early QSAR studies, analyzed how 

the change of functional groups and atoms affect the physicochemical properties and 

biological activity of a chemical (Fujita et al. 1964; Klopman 1984).  Hansch later 
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discovered that these parameters had general applicability in insects, rats, and bacteria as 

well (Hansch and Fujita 1964). These studies suggested that using experimental results as 

descriptors (quantitative variables based on chemical structure) in QSAR modeling is 

beneficial.   

To stress the strong appeal of the traditional QSAR approach, it should be made 

clear that from a statistical viewpoint, QSAR is a special type of statistical data mining 

and data modeling approach. Adding the extra parameter, i.e., quantitative chemical 

information in the form of descriptors to a statistical model transforms it into a QSAR 

model (Hansch 1969; Tropsha and Golbraikh 2007). The data is then reformatted to 

represent chemicals described by multiple descriptors, and the robust correlation between 

descriptors and a target property is sought. Whether the models are publically or 

commercially available,  they all rely on comprehensively curated databases, and the 

underlying methodologies rely on traditional QSAR modeling workflows (Tropsha and 

Golbraikh 2007).  

Today, most QSAR tools and platforms are relatively streamlined, and thus 

helpful in risk assessment research and the early stages of drug discovery.  Due to these 

advances, QSAR has gained increased acceptance for use in regulatory agencies and 

medicinal chemistry (Cherkasov et al. 2014; Judson et al. 2012; Kruhlak et al. 2007; 

Worth 2010).  QSAR models for in vitro endpoints such as mutagenicity, skin 

sensitization, and drug absorption show acceptable predictivity and are widely used in the 

pharmaceutical industry, academia and regulatory agencies (Chaudhry et al. 2010; Ekins 

2014). QSAR models for complex endpoints such as oral bioavailability, hepatotoxicity, 

and carcinogenicity are also available, but have not been accepted by the general 
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scientific community as an alternative to animal testing (Ekins 2014; Kruhlak et al. 2012; 

Schilter et al. 2014). Creating sufficiently predictive models of in vivo endpoints has been 

shown to be most difficult, and new techniques to improve previously established 

approaches are urgently needed (Thomas et al. 2012; Zhu et al. 2009). 

The major issue with modeling in vivo endpoints is that in vivo responses are the 

manifestation of many cellular and biochemical events.  Since a tradition QSAR model 

can only predict one chemical or biological event at a time, it is understandable that a 

QSAR model cannot predict in vivo outcomes.  One solution to this is to include 

mechanistic information in the form of in vitro data to improve the in vivo QSAR model 

(Zhu et al. 2008). Previous QSAR studies on in vivo endpoints have shown that relevant 

bioassay data can be viewed as additional biological information that characterizes a 

compound; and incorporating the data into QSAR models have been shown to be 

beneficial (Low et al. 2011; Sedykh et al. 2011; Zhu et al. 2009). 

The remainder of this thesis provides details on how to curate biological 

information and in vitro data, specifically HTS data, and incorporate it into QSAR 

models. The complex in vivo endpoints human oral bioavailability and hepatotoxicity 

were used as example endpoints in this thesis.  Ways to include mechanistic information 

to improve in vitro-in vivo correlations for modeling purposes were also explored to 

improve the QSAR models.  The performance of the resulting models, as well as their 

shortcomings, is discussed in great detail. Overall, incorporating biological information 

into the QSAR modeling workflow greatly improved the model predictions, and the new 

techniques can be adapted to model other complex biological endpoints.  
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Chapter 2. Curating and Preprocessing High Throughput Screening Data for 

Quantitative Structure Activity Relationship Modeling 

 

Chapter Overview 

Publically available bioassay data often contains errors.  Curating the data, 

especially high throughput screening (HTS) data, for Quantitative Structure-Activity 

Relationship (QSAR) modeling will require the assistance of automated data curation 

tools.  Using automated data curation tools are beneficial to users, especially ones 

without prior computer skills, because many platforms have been developed and 

optimized based on standardized requirements.  As a result the users do not need to 

extensively configure the curation tool prior to the application procedure.  In this chapter, 

a freely available automatic tool to curate and preprocess HTS data for QSAR modeling 

purposes will be described. 

Introduction 

A typical high throughput screening (HTS) data set can contain over 10,000 

compounds.  Although they are potential resources for developing Quantitative Structure-

Activity Relationship (QSAR) models, normally these public HTS data sets cannot be 

used directly for modeling purposes due to the presence of duplicates, artefacts, and other 

issues.  There are public chemical data repositories such as PubChem, ChemSpider, and 

ChEMBL that contain lots of HTS data available for download, but the original data 

stored in these resources still need further data curation and processing.   

Chemical structure curation and standardization is an integral step in QSAR 

modeling.  This step is essential since it is likely the same compound could be 

represented differently among different sources.  For example, organic compounds could 
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be drawn with implicit or explicit hydrogens, in aromatized or Kekulé form, as well as in 

different tautomeric forms.  These differences in chemical structure representations could 

influence the computed chemical descriptor values for the same compound and greatly 

affect the usefulness and quality of the resulting QSAR models.  Furthermore, inorganic 

compounds and mixtures, which are not suitable for traditional QSAR modeling studies, 

need to be removed from the data set. More details on chemical structure curation can be 

found elsewhere (Fourches et al. 2010). The large size of HTS data sets makes it very 

inefficient, and usually ineffective, to curate all the chemical structures manually.  The 

assistance of an automated curation tool is highly recommended. 

Another issue with HTS data is that it is very common for it to have an 

unbalanced distribution of activities, where there are substantially more inactive than 

active compounds.  This unbalanced distribution of activities (i.e., low active ratio) could 

result in biased QSAR model predictions.  Data sampling, an approach that selects and 

analyzes a subset of the overall data, can resolve this issue.  The specific data sampling 

method that will be discussed in this chapter is down-sampling, since it is most relevant 

to HTS data preprocessing.  Down-sampling is an approach that ignores most of the data 

points that are in the largest activity category.  This will allow you to select a sample of 

the inactive compounds from the data set to balance the distribution of activities for 

modeling.  Moreover, smaller data sets are easier to manage and, in most cases, more 

informative since it captures the most important elements of the data.  

In this chapter, automatic data curation workflows to standardize/harmonize 

chemical structures and down-sample a HTS data set will be described.  The approaches 

to construct the modeling and validations sets, including balancing the HTS activity via 
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down-sampling, were developed using Konstanz Information Miner (KNIME ver. 2.10.1) 

(www.knime.org) workflows.  The workflows incorporate the two most common 

approaches for selecting a sample size:  random and rational selection approaches.  These 

approaches are based on basic statistical approaches (Daniel 2009) and will transform an 

original public HTS data set into a curated format suitable for QSAR model development 

and other relevant in silico modeling efforts.  The quantitative high throughput screening 

(qHTS) antioxidant response element assay data set obtained from PubChem (PubChem 

AID 743219) will be used to illustrate this data curation process. 

Methods 

Materials 

Automated procedures to curate chemical structures and down-sample the large 

data set will be described in this chapter.  All of the workflows were developed and 

executed in the open source platform KNIME.  The output files of the workflows are 

curated data sets with standardized structures that are ready to be processed by QSAR 

modeling tools.  The workflows can be downloaded as a zip file at 

https://github.com/zhu-lab.  

Procedure 

1. Prepare an input file for the curation workflow   

An input file should be a tab delimited multiple column txt file (FileName.txt) 

with a header to each column, where one column must contain the structure information 

as a SMILES code (Weininger 1988).  The input file (a sample file was provided within 

the zip file) should have at least three columns: ID, SMILES and activity.  If needed, other 

http://www.knime.org/
https://github.com/zhu-lab
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useful features of compounds (e.g., compound names) could also be included as extra 

columns.   

2. Prepare the curation workflow 

Install the KNIME software.  It can be downloaded from www.knime.org. 

Download the curation workflows (https://github.com/zhu-lab) and extract the zip files 

into a computer directory. 

3. Configure the workflow  

In the File menu bar of KNIME, select “Import KNIME workflow…” to import 

the structure standardizer workflow into KNIME.  Now in the pop-up window (Figure 

2.1), click on “Source: Select root directory,” and find the computer directory that the 

zip file was extracted to.  Select the destination directory, which will be where the output 

files will be saved to.  In “Workflows:” select the “Structure Standardizer” workflow 

and click “Finish” (Figure 2.1).  

http://www.knime.org/
https://github.com/zhu-lab
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Figure 2.1.  The KNIME “Workflow Import Selection” window 
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4. Set up parameters and run the workflow  

 

Figure 2.2.  A window of the KNIME “Structure Standardizer” workflow 

To open the workflow, double click on the Structure Standardizer in the “KNIME 

Explorer” window under “LOCAL (Local Workspace)” located in the top left side bar.  

At this time, the workflow will show up in the main space, which is called the workflow 

editor (Figure 2.2).  If these windows are not present, go to “View” in the top menu bar 

and select “Reset Perspective…”  Right click the “File Reader” node and select 

“Configure.”  In the pop-up windows, input the valid file location of the input file that 

has been prepared in the previous step.  Make sure the headers of the input file are read 

correctly.  Click “OK” to save the changes and close the configuration window.  Next, 

right click the “Java Edit Variable” node in the bottom left and change the variable v_dir 

to the directory of the folder where all the files are extracted in the second step.  Then, 

configure sub-workflows individually by double clicking on each node.  Within each sub-
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workflow, configure the “Java Edit Variable” node the same as described above.  After 

closing the sub-workflow windows, the yellow lights on all the nodes should be on, 

indicating that the workflow is ready to be used.  Click on the green“double-arrow 

button” located in the top menu bar to execute the whole workflow and the green lights 

on all nodes should be on.   

Three output files should have been generated in the same folder as the input file 

(FileName_fail.txt, FileName_std.txt, and FileName_warn.txt). (Or the files will be in a 

folder directory substituting all spaces with %20 if spaces are in the directory (e.g., if 

input file is in F:\Structure Standardizer\output, then output file would be in 

F:\Structure%20Standardizer\output).   

Description of the three output files: 

1. FileName_fail.txt contains compounds that could neither be standardized nor be 

used in QSAR modeling (e.g., mixtures, inorganics, large molecules, and 

polypeptides).  

2. FileName_std.txt contains the remaining structurally standardized compounds in 

which the SMILES are curated as the canonical format.   

3. FileName_warn.txt contains compounds with potential problems that require 

further review.  For example, compounds with positive/negative charges need to 

be compared to their original structures to decide the correct structure 

information.  These compounds with warnings will not be removed from the data 

set and are included in the FileName_std.txt file.   
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The standardized compounds will be in canonical SMILES format. Compounds in 

this file are curated, standardized, and represented in canonical form.  Metals were 

removed, tautomers were de-isomerized, salts and charges were neutralized, and aromatic 

rings were de-aromatized.  For more information please look into the commented .smk 

files.  The file FileName_std.txt is the data set curated for modeling purposes. 

5. Preparing the chemical descriptor file  

With the chemical structures curated, the chemical descriptors can be calculated 

by using various descriptor generators, such as RDKit (http://www.rdkit.org/), Molecular 

Operating Environment® (MOE) (https://www.chemcomp.com/MOE-

Molecular_Operating_Environment.htm), Dragon® 

(http://www.talete.mi.it/products/dragon_description.htm), and etc.   

The descriptor values of the whole data set need to be normalized between 0 and 

1 before QSAR model development.  If there are too many descriptors (e.g., the number 

of resulting Dragon descriptors is normally over 1,000), it is necessary to reduce the 

number of descriptors to reduce the computing time for model development.  Performing 

a pairwise comparison between any two descriptor values is one way to find correlated 

and redundant descriptors.  This can be done by constructing a scatter plot for every pair 

of descriptors and determining the Pearson’s product-moment coefficient for every pair 

(Daniel 2009).     

6. Preparing the modeling and validation set files 

To develop a predictive QSAR model, the compound classifications in the 

modeling set need to be balanced.  For example, the ARE data set contains 958 active and 
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4,526 inactive compounds (Figure 2.3).  To this end, the inactive compounds of HTS data 

need to be down-sampled to be similar to the number of actives in the modeling set.   

 

Figure 2.3.  Example of KNIME histogram plot workflow and the resulting 

histogram plot showing the frequency of activity values 0 (inactive, blue), 0.25 to 

0.50 (marginal, gray), and 1 (active, red) 

 

There are two methods that can be applied for this purpose: random and rational 

selection.  It has been reported that there is little difference in the QSAR model 

performance resulting from either random or rational selection approaches (Martin et al. 

2012).  The random selection approach will randomly select an equal number of inactive 

compounds compared to the actives.  It ensures that the relationships between each 

compound selected for the model development and validation purposes were not 

explicitly selected.  The rational selection approach uses a quantitatively defined 

threshold of similarity to select inactive to active compounds.  Rational selection ensures 
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that the test set will have structurally similar analogs in the modeling set, but this cannot 

be guaranteed for external set compounds.  However, the rational selection approach may 

be advantageous when the applicability domain of the QSAR model needs to be clearly 

defined (Golbraikh et al. 2003).     

 

Figure 2.4.  Example of KNINE workflow for selecting compounds and partitioning 

data set into modeling and validation sets using A) random and B) rational selection 

approaches. 

 

Random Selection.  Figure 2.4A shows a KNIME workflow that could be used to 

randomly select compounds and partition the data set into modeling and validation sets.  
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(KNIME also has an “Equal Size Sampling” node that automatically down-samples the 

data set and it can be substituted into the workflow.  However, it does not partition the 

data set into modeling and validation sets.)  To run the workflow, first input the curated 

file (e.g., the file FileName_std.txt) from previous step with a minimum of two columns 

for the ID and activity in the “File Reader” node.  Then right click on the activity column 

header to open the “Column Properties” and set the “Type” as “String.”   The workflow 

has already been configured to randomly select 500 active and 500 inactive compounds; 

however, the numbers of active/inactive compounds can be changed.  Click on the green 

“double-arrow button” located in the top menu bar to execute the whole workflow.  Two 

files will be generated in the destination directory: ax_input_modeling.txt and 

ax_input_intValidating.txt.  The ax_input_modeling.txt file contains the 500 active and 

500 inactive compounds randomly selected to balance the distribution of activities in the 

modeling set.  The ax_input_intValidating.txt file contains the remaining compounds 

(e.g., 458 active and 4,026 inactive compounds from the sample data set) that could be 

used for validation purposes.   

Rational Selection.  Figure 2.4B shows a KNIME workflow that could be used to 

rationally select compounds for QSAR model development, based on the threshold 

defined using principal component analysis (See Section 7), and partition the data set into 

modeling and validation sets.  In this case, inactive compounds that share the same 

descriptor space of active compounds will be selected and successively defines the 

applicability domain in the resulting QSAR models (Tropsha and Golbraikh 2007).  The 

KNIME workflow described here differs slightly from the random selection workflow 

described above in that it allows one to quantitatively define the similarity threshold 
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using PCA.  To run the workflow, first input the curated file (e.g., FileName_std.txt) from 

the previous step with columns for the ID, activity, and descriptors into the “File 

Reader” node.  Then right click on the activity column header to open the “Column 

Properties” and set the “Type” to “String.”  The workflow has already been configured 

to select 500 active and 500 inactive compounds and the numbers of active/inactive 

compounds can be changed.  Click on the green “double-arrow button” located in the top 

menu bar to execute the whole workflow.  Three files will be generated in the destination 

directory: ax_input_ratl_modeling.txt, ax_input_ratl_intValidating.txt, and 

ax_input_ratl_outAD.txt. 

7. Verification:  Visualizing the chemical space covered by the data set using 

principal components 

Principal component analysis is a statistical method that reduces the dimensions 

of descriptors in a data set by finding groups of descriptor combinations (Izenman 2008).  

It also provides one of the most informative statistics about the data.  The first principal 

component covers the largest amount of variances in the data set.  Each consecutive 

principal component will cover another portion of the variances, but less than the 

previous one.  Therefore, the combination of all principal components represents all the 

variances in the data set.  And the total number of principal components is less than the 

number of descriptors.  All these calculation can be done in software like KNIME and 

Molecular Operating Environment.   
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Figure 2.5.  Example of KNIME workflow for visualizing the chemical space of all 

active and inactive compounds  

 

Typically the first 3 principal components can be used to analyze the diversity of 

the chemical space and the overall relationships in the model.  For example, in the sample 

descriptor file there are 10 descriptors calculated for the whole data set.  A principal 

component analysis was performed to generate 6 principal components.  Principal 

components 1 and 2 are plotted in a scatter plot to show the chemical space.  Figure 2.5 

shows the KNIME node that can be used generate the principal components and scatter 

plot of principal components 1 and 2 using all active and inactive compounds (n=5,484).  

Similar compounds will be clustered together and dissimilar compounds will be 

dispersed.  In this case, the modeling set shows that the active and inactive compounds 

share the same chemical space.  If active and inactive compounds occupy different spaces 

in the scatter plot, QSAR models will not be able to be developed. 
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A principal component analysis was performed in KNIME on all the active and 

inactive compounds in the ARE data set of 5,484 compounds (Figure 2.5).  From the 

scatter plot of principal components 1 versus 2, it was noticeable that most of the 

compounds clustered at principal component 1 values between −0.2 and 0.3.  Therefore, 

the applicability domain of the resulting model can be defined as any compound that falls 

within this range.  To adjust this applicability domain in the KNIME workflow described 

in Section 3.6 and depicted in Figure 2.4B, adjust both “Row Splitter” nodes by right 

clicking the node, under “use range checking,” adjust the “lower bound” and “upper 

bound.”  Under this condition 500 active and 500 inactive compounds within the range of 

−0.2 and 0.3, will be selected for the modeling set, while the others will be placed into 

the validation set.  Compounds that were out of domain will be placed into the 

ax_input_ratl_outAD.txt file.   
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Figure 2.6.  3-D plots of ARE data set using A) all 7,034 data points, and B) 

modeling set using principal components 1-3 generated using 10 MOE descriptors 

 

After the modeling and validation sets are created, the chemical space can be 

visualized.  The chemical space defines the applicability domain of resulting QSAR 

models.  The chemical space of a data set can be shown in a 3-D plot using the first three 

principal components (of the descriptor space) generated from MOE chemical 

descriptors.  The MOE descriptors used in this study were FCharge, PC+, PC-, TPSA, 

Weight, a_acc, a_don, density, logP(o/w), and logS.  In Figure 2.6A, the chemical space 

using the first three principal components of the entire ARE data set 7,034 compounds 
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was plotted.  Then, 500 active and 500 inactive compounds organized the chemical space 

for the modeling set, as shown in Figure 2.6B.  The inactive compounds were selected 

based on the similarity to the actives, so the chemical space occupied by the modeling set 

is clearly different from to the whole data set.  Therefore, the predictions of resulting 

QSAR models should be considered reliable within the chemical space (i.e., the 

applicability domain) of modeling set.   

Summary 

Publically available HTS data contains chemical structure errors and unbalanced 

activity distributions that need to be addressed before the data can be modeled.  Due to its 

size, curating the data for QSAR modeling purpose requires automated computational 

tools.  Furthermore, the activity distribution in HTS data are usually heavily skewed 

towards inactive compounds, which leads to biased predictions.  To avoid biased 

predictions in the resulting QSAR models, the number of inactive and active compounds 

selected for modeling needs to be balanced.  Down-sampling using either random or 

rational selection approaches mitigates this issue and results in a sample data set suitable 

for QSAR modeling.  The technology described in this chapter enables one to use 

automated approaches to curate and prepare the public HTS data for modeling purposes.  
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Chapter 3.  Critical Evaluation of Human Oral Bioavailability for Pharmaceutical 

Drugs by Using Various Cheminformatics Approaches 

Chapter Overview 

Oral bioavailability (%F) is a key factor that determines the fate of a new drug in 

clinical trials. To date, traditional Quantitative Structure-Activity Relationship (QSAR) 

models have not been able to successfully predict %F.  Since %F is complex and relies 

on drug interactions with biological molecules (e.g., Cytochrome P450 metabolism, liver 

enzymes), QSAR alone cannot be used to accurately predict %F.  Biological information 

is needed. I hypothesized that incorporating Human Intestinal Transporters (HIT), known 

for pumping drugs in and out of cells, data could improve the QSAR predictions.  For 

example, if a drug is highly likely to interact with a HIT that removes a drug out of blood 

circulation, then it is highly likely to have a low %F.  Thus, a %F dataset of 995 drugs 

from public sources was compiled to develop a traditional combinatorial QSAR model, 

which was validated using five-fold cross-validation. Then, the QSAR models of human 

%F were integrated with HIT data.  To validate my hypothesis, A Bootstrap method 

(non-parametric permutation N=10,000, α=95%) was used to compare the %F predicted 

by traditional combinatorial QSAR models versus QSAR models integrated with HIT 

data.  The external predictivity of %F using the traditional combinatorial QSAR model 

was poor (R
2
=0.28, n=995, MAE=24), but was improved (R

2
=0.40, n=362, MAE=21) by 

filtering unreliable predictions that had a high probability of interacting with MDR1 and 

MRP2 transporters. The best model had a Pearson p-value of 0.01, indicating statistically 

significant improvement.  To my knowledge, I created the first computational %F model 

that attempted to simulate drug interactions using HIT data. In this study, I developed 



21 

 

 

 

predictive %F QSAR models that could be used to evaluate new drug compounds, and 

integrating drug-transporter interactions data greatly benefited the resulting models. 

 

 

Introduction 

Drug oral bioavailability is the fractional extent of the drug dosage that finally 

reaches the therapeutic site of action and is quantitatively symbolized as %F (Buxton and 

Benet 2011). In many cases, most of the orally administered drug is metabolized and 

eliminated before reaching systemic blood circulation (Buxton and Benet 2011). 

Therefore, poor bioavailability may cause a new drug to fail clinical trials, even if it has 

high efficacy in previous in vitro and/or in vivo tests. The traditional process for 

measuring the %F of a drug is expensive, costly, and time-consuming. Using 

computational methods as an alternative to calculating the %F of new drug candidates, 

even before synthesizing the compound, would be advantageous by saving resources and 

provides a promising alternative to traditional experimental protocols.  
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Table 3.1. Brief description of previous QSAR oral bioavailability models 

Source Description Performance 
Train/Test Set 

Sizes 

(Moda et 

al. 2007) 

Hologram QSAR, CNT, modeling 

%F 
q

2
=0.35-0.70/Rext

2
=0.85 

250/52  

(mostly highly 

bioavailable 

drugs) 

(Tian et 

al. 2011) 

Combinatorial QSAR, CNT, 

modeling %F 
R

2
ext=0.50 (after removing outliers) 916/80(?) 

(Andrews 

et al. 

2000) 

Stepwise Regression; CNT: 

modeling %F 
R

2
ext=0.58 473/118 

(Ma et al. 

2008) 

Combinatorial QSAR, CTG, 

modeling: positive (%F≥20), 

negative (%F<20) 

CCRTrain (5-fold CV) =62%/ 

CCRTest= 59-71% 

690/76 

(mostly highly 

bioavailable 

drugs) 

q2 - Cross validated correlation coefficient; R2 - Coefficient of determination;  

To date there are many computational oral bioavailability models that are 

available (Andrews et al. 2000; Hou et al. 2007; Lipinski et al. 2001; Ma et al. 2008; 

Martin 2005; Moda et al. 2007; Paixão et al. 2012; Tian et al. 2011; Varma et al. 2010; 

Veber et al. 2002). Some are based on Quantitative Structure-Activity Relationship 

(QSAR) models that predict the oral bioavailability of new compounds directly from the 

molecular structure. Table 3.1 lists several major QSAR studies on oral bioavailability. In 

2000, Andrews et al. developed a computational oral bioavailability model using linear 

regression. This model was able to predict highly bioavailable compounds accurately, but 

had poor performance for low bioavailable compounds (Andrews et al. 2000). Moda et 

al. developed hologram QSAR oral bioavailability models that predicted %F using 

fragment descriptors. However, poorly soluble and non-oral bioavailable drugs were 

excluded intentionally from the modeling set (Moda et al. 2007). Ma et al. used a 

Combinatorial QSAR (Combi-QSAR) approach to develop an oral bioavailability 
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classification model. Although the unbalanced accuracy for a five-fold cross-validation of 

their modeling set was 80%, the specificity (correct predictive rate for inactive 

compounds) was only 20% due to the high imbalance between actives and inactives (Ma 

et al. 2008). More recently, Tian et al. attempted to create multiple linear regression 

human oral bioavailability models by combining molecular properties and structural 

fingerprints with genetic function approximation. The predictivity of the reported model 

was acceptable (R
2
ext=0.50), but the structural fingerprints used to generate the training 

set does not apply to all drug classes. This limits the applicability of the model for 

predicting new classes of compounds (Tian et al. 2011).  
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Table 3.2. List of rules from previous studies on drug oral bioavailability and 

absorption 

Ref. Rules 
Datab

ase 

(Lipinski 

et al. 

2001) 

The ‘rule of 5’ can be used to estimate drug permeation. >5,000 

(Veber et 

al. 2002) 

Humans - Reducing the overall flexibility and polar surface area of a drug could 

increase %F. But high molecular rigidity does not guarantee high %F. 
277 

Rats - A drug with <10 rotatable bonds and polar surface area equal ≤140 Å
2
 is 

likely to be highly bioavailable. 
3061 

(Hou et al. 

2007) 

Simple molecular property-based rules are more effective at predicting oral 

absorption than oral bioavailability. 
768 

(Martin 

2005) 

The bioavailability score (probability drug will have a %F>10) from rat studies 

can be used to identify poorly and highly absorbed compounds for humans. 
533 

(Varma et 

al. 2010) 

Bioavailability is predominantly limited by drug absorption. 

Drug absorption is influenced by all the parameters previously discussed. Gut-

wall and hepatic elimination are highly influenced by lipophilicity. 

309 

(Paixão et 

al. 2012) 

Models that incorporated in vitro data performed significantly better than pure in 

silico models. 
164 

 

In addition to the QSAR models mentioned above, previous research suggests that 

the rule-based models, such as the rule-of-five (Lipinski et al. 2001), are not sufficient 

enough for evaluating the oral bioavailability of drugs (Hou et al. 2007; Martin 2005; 

Veber et al. 2002). Nevertheless such empirical rules are useful for qualitative assessment 

and are listed in Table 3.2 several rules previously developed for assessing drug oral 

bioavailability and absorption. In 2002, Veber et al. studied the molecular properties and 

in vivo/in vitro pharmacokinetic parameters that affect oral bioavailability (Veber et al. 

2002). The authors concluded that the molecular properties of the drug, target receptor, 

cell membrane, and transporter proteins should all be studied during drug development. 
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Ignoring one factor can result in poor bioavailability (Veber et al. 2002). More recently, 

property-based rules for bioavailability (Tian et al. 2011) and parameters needed for 

optimal oral bioavailability classification (Varma et al. 2010) were evaluated. There are 

certain physical properties that contribute to oral bioavailability, but these parameters are 

better at predicting intestinal absorption (Tian et al. 2011; Varma et al. 2010; Veber et al. 

2002). Recently, Paixão used in vitro test results as parameters to develop an oral 

bioavailability model (Paixão et al. 2012). Incorporating in vitro data helped improve the 

prediction accuracy of the resulting models.  

In this study, several novel models of human oral bioavailability of 

pharmaceutical drugs were developed. After compiling over one thousand drugs and their 

experimental %F values, the data entry errors were corrected using both automatic tools 

and manual curation steps. The Combi-QSAR approach was utilized to develop several 

computational oral bioavailability models. A series of individual category (CTG) and 

continuous (CNT) models were developed and validated using a five-fold cross-

validation. Human Intestinal Transporter (HIT) interactions were integrated into the final 

predictions to improve the predictivity of the resulting QSAR models. This hybrid 

approach was able to exclude compounds with considerable prediction errors from the 

final predictions. Our predictive Combi-QSAR oral bioavailability models can be used to 

assess and evaluate new drug candidates. Furthermore, similar approaches could be 

developed and utilized to model other complex biological activities for drug and drug like 

molecules. 
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Methods 

Human Oral Bioavailability Dataset 

 The human oral bioavailability dataset was compiled from various public and 

private sources (Benet et al. 2011; Hou et al. 2007, 2009; Moda et al. 2007; MultiCASE; 

Thummel et al. 2011; Tian et al. 2011; Zhu et al. 2011). Originally it contained over 

1,300 entries. Several tools (CASE Ultra, Chem Axon Standardizer, Chem Axon 

Structure Checker) were used for chemical structure curation and standardization. For 

duplicate entries, one was removed. For stereoisomers, the structure of the compound 

with the highest activity was kept. For salts, the chemical structure was neutralized.  

Mixtures were separated and the largest component was kept. All metals, metaloorganics, 

and inorganic entries were removed. 

The experimental %F values in the dataset were carefully evaluated. It was 

common to find different %F values for the same compound among different sources. 

The %F values reported in, Goodman & Gilman's The Pharmacological Basis of 

Therapeutics, were selected over the %F values reported from other sources, because the 

bioavailability data in this book was curated and harmonized by experienced medicinal 

chemists (Thummel et al. 2011). In other cases, the values were harmonized if the range 

of the %F values were less than 10 for the same compound. If the %F value for the salt 

and neutral forms were different, the %F value for the neutral form was kept. For 

compounds with disparate %F values, the experimental studies that reported the values 

were carefully evaluated. After comparing sources, the %F from the study that clearly 

defined the method for determining the %F value was selected. A total of 995 unique 

compounds remained for the following modeling process after the curation.  
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After harmonizing the %F values, the compounds were classified as low 

bioavailable (%F<50, n=454) and high bioavailable (%F≥50, n=541). There is no 

universal criterion to define high and/or low bioavailable compounds. The %F=50% was 

used as an arbitrary classification threshold in this study since it could also balance the 

ratio of two classifications in the dataset. Non-oral drugs (%F=0), e.g., compounds 

commonly administered by intramuscular or intravenous injection, were included in the 

low bioavailable group. Also, using sigmoid function, the %F values were transformed to 

logK(%F), a pseudo-equilibrium constant, as it has more balanced distribution of values 

and could afford improved models.  

𝑙𝑜𝑔𝐾(%𝐹) = 𝑙𝑜𝑔 (
%𝐹

100−%𝐹
)     (1) 

The distribution of all 995 compounds based on the %F values is displayed in 

Figure 3.1. Table A1 lists all 995 compounds, the oral bioavailability values, and the 

corresponding references. 
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Figure 3.1.  Distribution of compounds by various %F ranges 

 

Chemical Descriptors 

Chemical descriptors for each compound were generated using 2-D chemical 

descriptors from Dragon ver. 6.0 (Talete SRL, Milano, Italy) and Molecular Operating 

Environment (MOE) ver. 2011.10. Dragon descriptors included constitutional indices, 

ring descriptors, topological indices, walk and path counts, connectivity indices, matrix-

based descriptors, autocorrelations, Burden eigenvalues, edge adjacency indices, 

functional group counts, atom-centered fragments, atom-type, E-state indices, atom pairs, 

molecular properties, and drug-like indices. MOE descriptors included physical 

properties, structural keys, E-state indices, topological polar surface area, and topological 

indices. Initially, the Dragon and MOE software generated 3,753 and 186 descriptors, 

respectively. Since many Dragon descriptors in this dataset were redundant, the number 
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of Dragon descriptors was reduced by removing low variance (standard deviation <0.01 

or missing values) and highly correlated (r >0.95) descriptors. The remaining 1,597 

Dragon and 186 MOE descriptors were range-scaled to [0,1] and used in the modeling 

process except for CASE Ultra, which has its own built-in fragment descriptors. 

Modeling Approaches 

In this study, the implementation of the Random Forests (RF) (Breiman 2001) and 

Support Vector Machine (SVM) (Kovatcheva et al. 2005, 2004; Vapnik 2000; Votano et 

al. 2006) algorithms available in R.2.15.1
 
(Dalgaard 2008) were used. The k Nearest 

Neighbor (kNN) models
 

(Zheng and Tropsha 2000) were built using Chembench 

(chembench.mml.unc.edu). Below is a brief description each algorithm. 

Random Forests (RF) 

The algorithm for inducing a RF was developed by Leo Breiman  and Adele 

Cutler (Breiman 2001).  A RF is a predictor that consists of many decision trees and 

outputs a prediction from combined outputs from individual trees. In the random forest 

modeling procedure, n samples are randomly drawn with replacement from the original 

data set of N compounds. These samples are used to construct n training sets and to build 

n trees. For each node of the tree, m variables are randomly chosen from the all the 

available chemical descriptors, and the best data split from the m variables is used.  Each 

new variable is pushed down the tree, and the output of the predictions are averaged into 

a final value.  For each compound, each tree “votes” on a classification and the forest 

selects the classification that has the most votes. 
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Support Vector Machine (SVM) 

 SVMs are comprised of supervised learning models that analyze data and 

recognize patterns for classification and regression analysis (Vapnik 2000) . An SVM 

model works by representing variables of the training set as points in n-dimensional 

space, and linearly separating the categories by a hyperplane. The regions bounded by the 

hyperplane are called the margin. The largest marginalization possible is sought and is the 

optimal hyperplane. Data points that cannot be separated linearly can be transformed 

using kernel functions.  Data points that lie closest to the margins are the support vectors. 

The test set is then mapped in the same space as the training set, and predicted to belong 

to a category based on which side of the hyperplane they fall on.  

k-Nearest Neighbor (kNN) 

The k-nearest neighbor (kNN) QSAR method (Zheng and Tropsha 2000) employs 

the kNN classification principle and the variable selection procedure. Briefly, a subset of 

nvar (number of selected variables) descriptors is selected randomly at the onset of the 

calculations. The nvar is set to different values and the training set models are developed 

with leave-one-out cross-validation, where each compound is eliminated from the 

training set and its activity is predicted as the average activity of k most similar molecules 

where the value of k is optimized as well (k = 1 to 5). The similarity is characterized by 

Euclidean distance between compounds in multidimensional descriptor space. A method 

of simulated annealing with the Metropolis-like acceptance criteria is used to optimize 

the selection of variables. The objective of this method is to obtain the best leave-one-out 

cross-validated CCR possible by optimizing the nvar and k.  
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CASE Ultra 

CASE Ultra is a QSAR expert system and can automatically generate a predictive 

model from a training set of non-congeneric compounds with associated biological 

activity data. The training set usually contains examples of both active and inactive 

chemicals and the algorithm identifies positive and deactivating alerts (structural 

fragments statistically related to activity and inactivity) after processing them. These 

alerts form a CASE Ultra model that can be used to predict activity of a test chemical 

(Chakravarti et al. 2012; Saiakhov et al. 2013). 

Combinatorial QSAR Modeling Workflow 

The entire Combinatorial QSAR modeling workflow is shown in Figure 3.2. 

Individual models were developed using Dragon (denoted by the prefix “D”) or MOE 

descriptors and either RF, SVM, or kNN modeling methods. CASE Ultra was used to 

develop a single CTG model. This resulted in seven different CTG, four different CNT-

%F, and four different CNT-logK(%F) models. The individual CTG models were D-RF, 

D-SVM, D-kNN, MOE-RF, MOE-SVM, MOE-kNN, and CASE Ultra. The individual 

CNT-%F and CNT-logK(%F) models were D-RF, D-SVM, MOE-RF, and MOE-SVM. 

The results for each CTG model and CNT model were averaged to generate the 

corresponding consensus CTG, CNT-%F, and CNT-logK(%F) predictions, which will be 

further referred to as consensus models (Figure 3.2).  
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Figure 3.2. Combinatorial QSAR modeling workflow 

 

All models were validated using five-fold external cross-validation. Briefly, the 

oral bioavailability dataset was randomly divided into five equal subsets. One subset was 

used as the validation set (20%) and the other four subsets (80%) were used as the 

training set. The training set was used to develop the models and the models were 

validated by the left-out validation set. The procedure was repeated five times so that 

each compound was in a validation set.  Additional details about the modeling 

approaches can be found elsewhere (Golbraikh et al. 2003; Tropsha and Golbraikh 2007). 
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Universal Statistical Figures of Merit for All Models 

Since various modeling approaches and different descriptors were used in the 

modeling process, universal statistical metrics were needed to evaluate the performance 

of the models developed individually. The results were harmonized by 1) using 

sensitivity (percentage of high oral bioavailable drugs predicted correctly), specificity 

(percentage of low oral bioavailable drugs predicted correctly), and CCR (correct 

classification rate or balanced accuracy) for CTG models; and 2) Pearson’s multiple 

linear correlation coefficient (R
2
) and mean absolute error (MAE) for CNT models. 

These parameters are defined as followed: 

% 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 = (
𝑡𝑟𝑢𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠

𝑡𝑟𝑢𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠+𝑓𝑎𝑙𝑠𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝑠
) 100  (2) 

% 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 =  (
𝑡𝑟𝑢𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝑠

𝑡𝑟𝑢𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝑠+𝑓𝑎𝑙𝑠𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠
) 100   (3) 

% 𝐶𝐶𝑅 = ( 
𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 + 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦

2
) 100   (4) 

𝑅2 =  
𝑟𝑒𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑠𝑢𝑚 𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑠𝑢𝑚 𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒𝑠
    (5) 

MAE = 
1

𝑛
 ∑ |𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒𝑖  – 𝑡𝑟𝑢𝑒 𝑣𝑎𝑙𝑢𝑒𝑖

𝑛
𝑖=1 |  (6) 

 

Integrating Human Intestinal Transporters Interactions of Compounds into Oral 

Bioavailability Predictions 

Recently a QSAR study for predicting interactions for different HITs (Sedykh et 

al. 2013) was published. These HIT models were used to generate the transporter 
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interaction scores for the drugs in our oral bioavailability dataset. Interactions between 

molecules and HITs depend on the size, shape, charge, and the chemical properties of the 

molecule (Giacomini and Sugiyama 2011).  Most of the compounds in our dataset have 

aromatic rings, bulky groups, and are ionizable. Compounds with these features are 

commonly removed from the enterocytes by the efflux transporters Multidrug Resistance 

Protein 1 (MDR1) and Multidrug Resistance-Associated Protein 2 (MRP2), which could 

decrease their oral bioavailability (Giacomini and Sugiyama 2011). Therefore, the 

interaction parameters of MDR1 and MRP2 were used to filter predictions of compounds 

from our models.  

Results 

Overview of Dataset 

A comprehensive analysis was done on the chemical structures and relevant 

bioavailability data from the public databases used in this study. This comparison 

revealed that only 80% of the entries in current oral bioavailability databases are 

accurate. There were discrepancies between reports from different sources, affecting both 

molecular structures and %F values. For some compounds, the substituent groups were 

placed at incorrect positions. Figure 3.3 lists several examples of incorrect chemical 

structures that were identified from the original sources and corrected. 
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Figure 3.3. Examples of incorrect chemical structures from different sources  

 

Furthermore, Buxton et al. indicated that it would be normal for different sources 

to report different %F values for the same compound (Buxton and Benet 2011). 

However, the compounds with disparate %F values needed to be harmonized for 

modeling purpose. Furthermore, the errors from the reported %F values occurred when a 

source incorrectly used the neutral names and salt forms of a molecule interchangeably. 

All of the errors were carefully examined and corrected. 

The structural similarities between the compounds in the dataset can be analyzed 

by performing a principal component analysis on the chemical descriptors. After 

generating the principal components using the 186 MOE descriptors for all of the 
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compounds in the database, the top three most important components were selected to 

create a three-dimensional plot (Figure 3.4) for all 995 compounds. These three principal 

components capture around 50% of the variance in our database. This plot could be 

viewed as the chemical structure space covered by all the compounds in our oral 

bioavailability dataset.. According to this analysis, there are about 10 structural outliers 

that are dissimilar to the majority of the compounds. Most of these compounds represent 

non-bioavailable or low bioavailable drugs, including antibiotics, neuronal drugs, and 

intravenous drugs. Some previous studies showed that removing structural outliers before 

the modeling process was beneficial to the results of the QSAR models (Lipinski et al. 

2001; Moda et al. 2007). In this study, these outliers were not removed since they only 

represent a small portion (~0.1%) of the whole dataset. Furthermore, removing the 

outliers did not improve the resulting models (data not shown). 
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Figure 3.4. Chemical space of human %F database (n=955) using top 3 principal 

components of MOE descriptors 

 

Category Models  

Seven individual and one consensus model was developed by using two 

bioavailability categories (“low”, %F<50% and “high”, %F ≥ 50%; see Methods). The 

five-fold external cross-validation results for all CTG models are shown in Figure 3.5. 

The sensitivity, specificity, and CCR for the individual models ranged from 59-72%, 61-

70%, and 62-70%, respectively. The D-SVM model had the lowest predictivity 

(CCR=62%). The MOE-RF model had the highest specificity and CCR of 70%. The 

MOE-kNN model had the highest sensitivity of 72%. Compared to the best individual 

model, the consensus model showed similar statistics, with sensitivity, specificity, and 
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CCR as 72%, 69%, and 70%, respectively. The model obtained from our commercial 

modeling software, CASE Ultra, had intermediate results with sensitivity, specificity, and 

CCR all as 65%. 

 

 

Figure 3.5. Performance of CTG QSAR models using five-fold cross-validation 

 

Furthermore, Consensus Prediction Thresholds (CPT) were implemented (31), to 

the prediction results by using different low bioavailable and high bioavailable 

thresholds. The prediction results from each individual model had continuous scores that 

ranged from 0 to 1. The 0.5 mark was initially used as the single threshold to distinguish 

compounds predicted as low bioavailable (CPT<0.5) and high bioavailable (CPT≥0.5). 

Using stricter thresholds, the compounds that were predicted around 0.5 should be 

considered as “inconclusive.” These inconclusive predictions were removed by using 
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different CPTs to define low bioavailable and high bioavailable compounds. Two CPTs 

were defined: 1) <0.4 as low bioavailable and >0.6 as high bioavailable (CPT-1 scheme); 

2) <0.3 as low bioavailable and >0.7 as high bioavailable (CPT-2 scheme). 

  Implementing CPT-1 and CPT-2 schemes enhanced the predictivity of the 

individual and consensus CTG models. For the individual CTG models with CPT-1 and 

CPT-2, the sensitivity, specificity, and CCR ranges were between 61-87%, 50-82%, and 

59-83%, respectively (results not shown here). In the consensus CTG model, the 

sensitivity, specificity, and CCR were 78%, 74%, 76%, respectively for CPT-1 and 82%, 

77%, 79%, respectively for CPT-2 (Figure 3.6). As the tradeoff for excluding compounds 

with inconclusive predictions, using CPT-1 and CPT-2 decreased the consensus model 

coverage to 71% and 46%, respectively. 

 

 

Figure 3.6. Predictivity of consensus CTG model with different consensus prediction 

thresholds (CPT) 
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Continuous Models 

 Four individual and one consensus model was also developed for the CNT-%F 

and CNT-logK(%F) bioavailability datasets. The results for both types of models are 

shown in Table 3.3. The statistics for the four individual CNT-%F models were relatively 

poor (R
2
=0.13-0.30 and MAE=~24-53). Using Applicability Domain (AD) to remove 

unreliable predictions of structurally dissimilar compounds, as described previously 

(Zheng and Tropsha 2000), did not give significant improvement to our models (results 

not shown). Therefore AD was not used for the analysis. Compared to the individual 

models, the consensus CNT-%F model was also close to the upper boundary (R
2
=0.28 

and MAE=~24). To verify the statistical significance of all the models (in comparison to 

random chance performance), a two-way ANOVA test with a confidence level of 95% 

was performed for each model (Fisher 1935). The obtained p values were lower than 

0.05. 

The statistics for the four individual CNT-logK(%F) models were similar 

(R
2
=0.11-0.30 and MAE=~23-28). The consensus CNT-logK(%F) model was also close 

to the upper boundary (R
2
=0.25 and MAE=24). The obtained p values were lower than 

0.05. Nevertheless, the distribution of errors was very different for the CNT-logK(%F) 

model compared to %F scale (Figure 3.7). Compounds with very low and very high %F 

values were predicted more accurately by the CNT-logK(%F) model. 

 



41 

 

 

 

Table 3.3. Performance of individual and consensus CNT models using a five-fold 

cross-validation (n=995) 



42 

 

 

 

 

 

Figure 3.7.  Distribution of prediction errors (as MAE) relative to experimental %F. 

Red and blue bars represent consensus CNT-%F and CNT-logK(%F) models 

respectively. 
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Integrating Human Intestinal Transporter Parameters into the CNT-%F 

Bioavailability Model 

 

 

Figure 3.8. Drug efflux by intestinal transporters Multidrug Resistance Protein 1 

(MDR1) and Multidrug Resistance-Associated Protein 2 (MRP2)  in an enterocyte; 

a) drug passively diffusing through the intestinal membrane; b) drug and metabolite 

transported out of the enterocyte. 

 

HITs are an important factor in intestinal absorption, which greatly affects oral 

bioavailability and other pharmacokinetic properties of their substrate (Shugarts and 

Benet 2009). Figure 3.8 depicts the transportation of drug molecules by MDR1, MRP2, 

and by passive diffusion in an enterocyte. It is known that both MDR1 and MRP2 are 
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responsible for the active efflux of drug molecules from the enterocyte to the lumen 

(Giacomini and Sugiyama 2011). For this reason, a drug with low passive diffusion, but 

high substrate affinity to MDR1 and/or MRP2 is not likely to be highly bioavailable. 

Breast Cancer Resistant Protein, another major efflux transporter, was also considered 

but its imputed interactions did not enhance the results (data not shown) and subsequently 

excluded it from further analysis. Four MDR1 and MRP2 model predictions (Sedykh et 

al. 2013) were used to calculate the probability of interaction (POI) for the compounds in 

our dataset. Then, the mean probability of interaction (MPOI) for MDR1-s, MDR1-i, 

MRP2-s, and MRP2-i for drugs in various bioavailability ranges were calculated (Figure 

3.9), where s and i represent substrates and inhibitors, respectively.  

  



45 

 

 

 

 

Figure 3.9.  Mean probability of interaction (MPOI) for compounds in specified %F 

ranges 
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Table 3.4. Examples of compounds with high prediction errors that were 

successfully (No. 1-3) or not successfully (No. 4-6) removed after combining the 

interaction properties of MDR1-s, MDR1-i, MRP2-s, and MRP2-i. 

 

a 
Transporter score: 0 (POI<MPOI) and 1 (POI>MPOI) 

No. Compounds 

Transporter Score
a
 

%F 
Pred. 

%F 
Structure 

MDR1-s MDR1- i MRP2-s MRP2- i 

1 Tirofiban 1 1 1 1 0 54 

 

2 Vidarabine 1 1 1 1 0 36 

 

3 Hydralazine 1 1 1 1 23 74 

 

4 Procaine 0 0 0 0 0 66 

 

5 Pheniramine 0 0 0 0 99 34 

 

6 Lymecycline 1 1 1 1 99 7 
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I hypothesized that the drugs with a POI value greater than the MPOI value of orally non-

bioavailable drugs in each transporter models should not have a predicted %F value greater than 

10. Table 3.4 lists examples of drugs, with large %F prediction errors, and their HIT 

classifications. To simplify the discussion, the HIT predictions for each compound were classified 

as 0 (POI<MPOI) or 1 (POI>MPOI) based on my hypothesis. For example, all the HIT 

predictions and the predicted %F for Tirofiban were 1 and 54%, respectively. Therefore, 

Tirofiban was considered an outlier and was subsequently removed from the final model. On the 

other hand, Procaine had a high prediction error and could not be removed, because all the HIT 

predictions were classified as 0. In this case, the low bioavailability of this drug may be due to 

other HITs, metabolism, or other reasons. Table 3.4 lists examples of compounds with high 

prediction errors that were successfully removed (No. 1-3), and missed (No. 4-6) by our rule. The 

predictivity of compounds, that are substrates of the two transporters, could not be improved by 

this rule. These type of compounds with large prediction errors (e.g. compounds 4 and 5) may be 

due to other factors, such as metabolic stability. For example, Procaine (%F=0, Pred. %F=66) 

was predicted as a false positive and is metabolized by an esterase in the liver (Inoue et al. 1980). 

The bioavailability model will be expected to be further improved by integrating metabolism-

related parameters, such as CYPs interactions. The compound Lymecycline (%F=99, Pred. 

%F=3), in Table 3.4 is a specific case. It was predicted to be the substrate of the two transporters, 

but it is actually a high bioavailable drug. Lymecycline is water-soluble at physiological pH and 

is readily absorbed through the gastrointestinal tract (Dubertret et al. 2003). 

 Using the HIT interaction rule described above to remove unreliable predictions 

improved the prediction accuracy of the current CNT-%F models, especially the consensus 

model. HIT interactions were not incorporated into the CNT-logK(%F) models. Since the overall 

results for the two types of models were similar, doing so would have been redundant. The results 
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for integrating various HIT parameters into the consensus CNT-%F model are listed in Table 3.5. 

It is noticeable that the use of four HIT parameters affects the predictions differently. However, 

the best results were obtained from combining all four transporters parameters. The R
2
 coefficient 

enhanced from 0.28 to 0.40 and the MAE reduced from 24 to 21. Subsequently, using HIT 

parameters reduced the prediction coverage to 30%. A two-way ANOVA (α=95%) (Fisher 1935) 

and Bootstrap Non-Parametric Permutation (N=10,000; α=95%) (Kornbrot 2005; Spearman 

1987) analysis revealed that the observed improvements are statistically significant. Therefore 

integrating HIT information with the oral bioavailability models was a valid approach. It was also 

noticed that the relationship between %F and drug interactions with MDR1 and/or MRP2 is non-

monotonic. Some HIT combinations were better than others and incremental improvements were 

not always achieved when integrating another HIT parameter. This is understandable as there is 

overlap in substrate specificity between different efflux transporters (Sedykh et al. 2013). 
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Table 3.5. Performance of consensus CTN-%F model with and without integrating 

HIT POI 

 

 

Models Consensus 

Combinations of Consensus with HIT POI 

MDR1-s MRP2-s 
MRP2-s & 

MRP2-i 

MRP2-i & 

MDR1-s 

MDR1-s, 

MDR1-i, MRP2-

s, & MRP2-i 

R 0.28 0.31 0.26 0.36 0.40 0.40 

n 995 558 758 450 362 304 

Coverage 100% 56% 76% 45% 36% 30% 

Error Analysis 

Mean Absolute 

Error 
24.05 22.97 23.83 21.54 21.61 21.00 

Standard 

Deviation 
16.05 16.35 16.38 15.71 16.13 16.11 

Two-Way ANOVA 

Test 

α=95% 

Fsignificance 

(p-value) 
6.53x10

-71
 3.42x10

-48
 2.74x10

-57
 6.67x10

-45
 6.66x10

-41
 6.55x10

-35
 

FCalculated 373.65 259.48 259.50 248.83 232.89 197.85 

Bootstrap, Non-

Parametric 

Permutation 

N=10,000 

α=95% 

Spearman 

(p value) 
N/A 0.33 0.74 0.08 0.06 0.20 

Pearson 

(p value) 
N/A 0.17 0.17 0.04 0.01 0.02 
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Discussion 

Although the results for the CNT-%F and CNT-logK(%F) models are relatively 

low, each model has their advantages. The MAE was determined for the various %F 

ranges for both of the models (Figure 3.7). For predicting compounds with extreme %F 

values (%F≤20% and %F≥90%), the CNT-logK(%F) models performed better. For the 

mid %F ranges (%F=20-90%), the CNT-%F model yielded more accurate results. Both 

types of models can be used to predict oral bioavailability. Using the CNT-logK(%F) 

model can be advantageous if higher accuracy is needed for very low or very high 

bioavailability ranges. However, combining the results of the CNT-%F and CNT-

logK(%F)  models did not result in better statistics (data not shown). 

Interpretation of QSAR models 

There are many factors that affect oral bioavailability. Some examples are 

intestinal absorption, water solubility, and lipophilicity (Buxton and Benet 2011). These 

parameters can be modified to increase or decrease oral bioavailability by slightly 

changing certain chemical features on a compound. The chemical structures potentially 

related to oral bioavailability were evaluated by analyzing Dragon descriptors. Dragon 

descriptors contain more diverse structural descriptors compared to MOE, so they more 

are practical for the model interpretations. The average values of the most important 

structural Dragon descriptors for both the 100 least bioavailable drugs (%F=0-10) and 

100 most bioavailable drugs (%F=90-99) were caluclated (Figure 3.10).  
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Figure 3.10. Chemical structure analysis for the 100 least and 100 most bioavailable 

compounds 

 

There were more descriptors related to low bioavailable drugs than high bioavailable 

drugs. For example, compounds with high %F normally have aromatic groups (descriptor 

ARR). Compounds with multiple aromatic rings like, Anthracene and Naphthalene, can 

readily pass through biological membranes, which facilitate their absorption and increase 

their bioavailability (Utvik and Johnsen 1999). Compared to aromatic rings, drugs with 

aliphatic carbon chains (descriptors nCsp3 and C-009) were likely to have lower %F 

since these kinds of drugs are poorly soluble in water, which greatly lowers their 

bioavailability (Hermann 1972). An example of this type of drug is Docosanol (%F=0%). 

There are several descriptors that refer to the Lipinski rule of five (Lipinski et al. 2001). 
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According to the Lipinski rule of five, the existence of over five hydrogen bond donors 

and/or acceptors may cause the decrease of the drug bioavailability (Lipinski et al. 2001). 

The descriptor nO refers to the number of oxygen atoms (oxygen is a potential hydrogen 

bond acceptor or donor), and the descriptor nHDon refers to the number of hydrogen 

donor groups. Our modeling results support this hypothesis since there are greater 

descriptor values for low bioavailable drugs than high bioavailable drugs. On the other 

hand, the presence of aromatic halogens (descriptor nARX) was prevalent in highly 

bioavailable drugs. It was reported that the existence of an appropriate number of 

aromatic halogens can enhance the lipophilicity and aqueous solubility of a drug, two 

properties critical for absorption and bioavailability (Birnbaum 1985). Descriptors 

nArNR2 and N-071 represent tertiary aromatic amines and aromatic amines, respectively. 

Drugs with aromatic amines can be readily absorbed through the gastrointestinal tract 

(Holland et al. 2005; Stillwell et al. 1999). Beta-Lactams (descriptor nBeta-Lactams) tend 

to have low %F due to their low lipophilicity which makes it difficult to passively diffuse 

across the intestinal membrane. Beta-lactams that have high %F are typically transported 

by intestinal influx transporters like Peptide Transporter 1 (Saitoh et al. 1996), which 

increases %F.  

Some features, which are considered to be important for bioavailability, represent 

complex mechanisms. For example, N-alkylation (refer to the descriptor nN+) is a 

common procedure used to increase the aqueous solubility of drug molecules which have 

low bioavailability, such as Bupivacaine (%F=0%) (Nielsen et al. 2005). However, this 

also reduced lipophilicity and the net effect on the oral bioavailability is hard to measure. 

In our dataset this descriptor was considered to be relevant to low bioavailability since 
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this feature was found mostly in low bioavailable compounds. The arylsulfonamide 

moiety (represented by the descriptor nSO2N) was associated with high oral 

bioavailability. A similar fragment descriptor was also identified by CASE Ultra as the 

top biophore. There were 23 drugs in our dataset that contained this structural feature and 

their average %F was 77%. Examples of these drugs are shown in Table 3.6. Methods for 

improving the oral bioavailability of sulfonamides have been studied for many decades. 

Previous studies found that the nitrogen atom of this fragment (as shown in Table 3.6) 

plays an important role in binding to the receptor and is critical to membrane 

permeability and bioavailability (Sawa et al. 2005; Wu et al. 2001). However, the 

potential mechanisms that are relevant to the bioavailability of sulfonamides are still not 

well understood. 
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Table 3.6. Examples of compounds with the arylsulfonamide structural feature 

found using the CASE Ultra model 

 

Cytochrome P450 (CYP) enzymes have a crucial impact on the metabolic 

stability of a drug (Meunier et al. 2004). Some descriptors in Figure 3.10, such as the 

number of hydrogens (nH), hydrogens attached to sp
3
 carbon atoms (H-052), and number 

of sp
3
 carbon atoms (nCsp3), were found to be correlated with low bioavailability. It was 

reported that CYP enzymes hydroxylate the C-H bond on sp
3
 carbon atoms (Meunier et 

al. 2004). Thus, these three descriptors may represent the structural features with low 

Arylsulfonamide 

sub-structure 

Avg. %F=77 
 

Sulfamethoxazole

%F=99 

 

Diazoxide 

%F=90 

 

Saccharin  

%F=84 

 

Chlorothiazide 

%F=13 
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metabolic stability. Interestingly, halogenated hydrocarbons are also susceptible to 

oxidative dehalogenation by CYP enzymes (Meunier et al. 2004). However, our 

descriptor analysis shows that aromatic halogens are related to high bioavailability (likely 

via enhancing membrane permeability). This relationship could be further explored in the 

future. 

Conclusion 

In this study, a database containing 995 unique human oral bioavailable drugs was 

compiled. The diverse drugs in this data set include molecules with both low and high 

bioavailability. Then, the %F values were harmonized and all chemical structures were 

evaluated to ensure that the database is accurate.  

The bioavailability database was used to develop both CTG and CNT models by 

using various modeling approaches. The consensus predictions show better performance 

than individual models for both CTG and CNT models. Although the results of CNT 

models are relatively poor, adding HIT parameters indeed improved the model prediction 

accuracy. Correctly using HIT parameters based on the transport direction allowed us to 

remove some compounds with high predictions errors. Efflux transporters that transport 

drugs out of the enterocytes can limit the oral bioavailability of their drug-substrates. In 

this study the two efflux transporters, MDR1 and MRP2, were found to be important for 

enhancing the oral bioavailability predictions in the models.  

All of the models developed in this study can be used to evaluate the 

bioavailability of new drug candidates. The analysis of the important descriptors in the 

resulting models showed the relationships between several types of chemical structures 

and drug oral bioavailability. This type of knowledge could be useful for designing new 
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drug molecules with suitable oral bioavailability. The use of HIT parameters was 

beneficial to the model predictions. It is now confirmed that HITs need to be a 

component in future bioavailability models. Future directions of in silico oral 

bioavailability modeling should also take into consideration interactions with the CYP 

enzymes. Similar methods could be developed and employed to model other complex 

bioactivities of drugs and drug-like molecules.  
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Chapter 4. Mechanism Profiling of Hepatotoxicity Caused by Oxidative Stress 

Using the Antioxidant Response Element Reporter Gene Assay Models and Big 

Data  

Chapter Overview 

Hepatotoxicity accounts for a substantial number of drugs withdrawn from the 

market.  Traditional animal models used to detect hepatotoxicity are expensive and time 

consuming.  Alternative in vitro methods, especially cell-based High-Throughput 

Screening (HTS) studies, have provided the research community with a large data set 

from cell-based signaling and toxicity assays.  Among the various assays used to screen 

potential toxicants is the Antioxidant Response Element beta lactamase reporter gene 

assay (ARE-bla), which identifies chemicals that have the potential to induce oxidative 

stress and was used to test approximately 10,000 compounds from the Tox21 program.  

The ARE-bla computational model and HTS data from a public  data source (PubChem) 

were used to profile environmental and pharmaceutical compounds with hepatotoxic 

data.  Quantitative Structure-Activity Relationship models were developed based on 

ARE-bla data.  The models predicted the potential oxidative stress response for known 

liver toxicants when there was no ARE-bla data available.  Liver toxicants were used as 

probe compounds to search PubChem Bioassay and generate a response profile, which 

contained thousands of bioassays (> 10 million data points).  By ranking the In Vitro-In 

Vivo Correlations (IVIVC), the most relevant bioassay(s) related to hepatotoxicity were 

identified.  The liver toxicants profile contained the ARE-bla and relevant PubChem 

assays.  Potential toxicophores for well-known toxicants were created by identifying 

chemical features that existed only in compounds with high IVIVC.  Profiling the 

chemical IVIVCs created an opportunity to fully explore the source-to-outcome 
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continuum of modern experimental toxicology using cheminformatics approaches and 

big data sources.  
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Introduction 

Traditional animal models used to evaluate hepatotoxicity are expensive and time 

consuming (Hartung 2009).  In vitro assays are used as an alternative to better understand 

hepatotoxicity (Adler et al. 2011; Zhu et al. 2014a).  However, endeavors to correlate in 

vitro and in vivo hepatotoxicity (Moeller 2010) have not successfully replaced in vivo 

hepatotoxicity models (Ekins 2014; MacDonald and Robertson 2009).   

There is an unmet need to develop predictive assays for hepatotoxicity (Chen et 

al. 2014).  As an alternative, High-Throughput Screening (HTS) approaches are used to 

screen large chemical libraries (> 50,000 compounds) to elucidate toxic mechanisms and 

prioritize candidates for further animal tests (Zhu et al. 2014b).  This led to the rapid 

generation of bioassay data.  PubChem, the leading public bioassay data repository, 

contains > 50 million compounds and > 700,000 assays (Wang et al. 2014).  This amount 

of “big data” is difficult to process and analyze using standard data processing tools.   

Another issue with using HTS for toxicological studies is that it tests compounds 

at one concentration, which may not reveal its toxic effects.  This was addressed by the 

US Tox21 inter-agency collaboration (Attene-Ramos et al. 2013; Collins et al. 2008; 

Committee on Toxicity Testing and Assessment of Environmental Agents 2007; Dix et 

al. 2007).  Based on their strategy , the National Institutes of Health Chemical Genomics 

Center (NCGC), now part of the National Center for Advancing Translational Sciences 

(NCATS), developed Quantitative High-Throughput Screening (qHTS) (Inglese et al. 

2006).  A qHTS experiment tests approximately 100,000 compounds at 15 different 

concentrations in three different runs within a week (Attene-Ramos et al. 2013).  This 

approach is more rational than single-dose HTS, because it simulates dose-dependent 
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animal toxicity effects (Eaton and Gilbert 2010).  These results are available online 

(http://www.ncbi.nlm.nih.gov/pcassay?term=tox21, accessed January 19, 2015).   

The Antioxidant Response Element (ARE) pathway plays a major role in 

regulating and alleviating oxidative stress (Ma 2013), which after long-term exposure 

causes many pathophysiological conditions, including cancers and hepatotoxicity 

(Hybertson et al. 2011; Shuhendler et al. 2014).  Briefly, ARE pathway is regulated by 

Kelch-like ECH-associating protein 1 (Keap1) and nuclear factor erythroid 2-related 

factor 2 (Nrf2).  Keap1 contains cysteine residues that interact with reactive oxygen 

species (ROS) and electrophilic fragments that can trigger the dissociation of the Keap1-

Nrf2 complex (Zhang and Hannink 2003).  Then, Nrf2 translocates into the nucleus 

(Kensler et al. 2007), binds to the ARE (Itoh et al. 1997), and regulates the transcription 

of the antioxidative enzymes (Venugopal and Jaiswal 1998).  Hindering transcription can 

lead to the accumulation of ROS, oxidative stress, and liver toxicity (Shuhendler et al. 

2014).  The qHTS ARE beta lactamase reporter gene assay (ARE-bla) can detect 

compounds that activate the ARE pathway and induce oxidative stress (Attene-Ramos et 

al. 2013; Shukla et al. 2012; Simmons et al. 2011).  However, this assay alone is not 

sufficient for accessing animal toxicity.  The correlations between the ARE pathway and 

animal toxicity (i.e., hepatotoxicity) are not well understood. 

Even with all the data from HTS and/or qHTS studies, the relationship between in 

vitro and in vivo toxicity is still unclear (Low et al. 2011; O’Brien et al. 2006) and needs 

further investigation.  In this study, this challenge was addressed by developing chemical 

in vitro-in vivo correlations (IVIVC) between ARE pathway activation and hepatotoxicity 

(i.e., liver damage).  An in-house automated profiling tool and cheminformatics 
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approaches used qHTS ARE-bla and liver toxicity data to retrieve relevant assays, from 

PubChem, and revealed liver toxicity targets.  Analyzing chemical fragments of liver 

toxicants revealed potential toxicophores (toxic chemical features) with clear IVIVC for a 

subset of compounds.  Our study suggests that the use of assays as an alternative model 

for toxicity is feasible based on the chemical IVIVC identified from a big data source.  

Methods 

qHTS ARE-bla Dataset.  

The initial concentration-response profiles for the Tox21 10K collection tested in 

the qHTS ARE-bla tests were conducted at the NCATS (Attene-Ramos et al. 2013; 

Shukla et al. 2012).  The Tox21 10K chemical library 

(http://www.epa.gov/ncct/dsstox/sdf_tox21s.html, accessed October 2, 2012) consists of 

compounds procured from commercial sources by the Environmental Protection Agency 

(EPA), National Toxicology Program (NTP), and NCGC/NCATS (Huang et al. 2011), 

for a total of ~10,500 plated compound solutions consisting of 8,311 unique chemical 

substances including pesticides, industrial, food-use, and drugs.  The qHTS ARE-bla 

datasets can also be downloaded from PubChem using Bioassay Accession Identifiers 

(AID) 743219 and 651741.  PubChem is a public repository for chemical structures and 

their biological properties (Wang et al. 2014).  Bioactivity data in PubChem are 

contributed by hundreds of institutes, research laboratories, and specifically those 

screening centers under the NIH Molecular Libraries Program (MLP) and the Tox21 

program.  Descriptions of the individual datasets are listed in Table 4.1. 
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Table 4.1.  Comprehensive toxicity databases compiled from public sources 

Names Types Description 
Number of 

compounds 

Tox21 phase I (NTP 

and EPA) ARE-bla 

(https://pubchem.nc

bi.nlm.nih.gov/assay

/assay.cgi?aid=6517

41, accessed August 

29, 2015) 

In vitro 

Compounds characterized in traditional 

toxicology tests and/or known to be 

harmful to humans and the environment 

2,617 

Tox21 phase II 10K 

ARE-bla 

(http://www.epa.gov

/ncct/dsstox/sdf_tox

21s.html, accessed 

October 2, 2012) 

In vitro 

Diverse compounds (pesticides, industrial, 

food-use, drugs, etc.) with chemical 

features that are of interest to toxicologists 

8,311 

FDA liver damage 

(Zhu and Kruhlak 

2014) 

In vivo 
Drugs known to cause liver damage (e.g., 

necrosis, lesions, traumatic liver injury) 
1,314 

PubChem Bioassay 

(http://www.ncbi.nl

m.nih.gov/pcassay/, 

accessed February 

27, 2014) 

In vitro & in 

vivo 

Compounds that have been validated and 

screened in different bioassays 
48M+ 

 

 

The concentration-responses were normalized, range-scaled to [0, 100], and 

converted into curve fingerprints (Sedykh et al. 2011) using an in-house program.  The 

source code can be downloaded from GitHub (https://github.com/sedykh/curvep).  Each 

curve fingerprint was summed into one value termed “CurveP.”  CurveP represents the 

overall signal of the compound from its qHTS concentration-response curve that was 

noise filtered (e.g., CurveP = 0 means no significant signals observed).  Three criteria 

were used to classify each compound with regard to activity: 1) CurveP, 2) maximum 
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concentration-response, and 3) number of concentration-responses ≥ 20.  The latter two 

describe the consistency in the concentration-responses.  The scheme is detailed in Table 

4.2.  For example, a compound was classified as active if CurveP was > 0 and more than 

one concentration-response ≥ 20.  Lastly, since all compounds were tested multiple times 

and all data were available, activities of each compound were averaged before 

classification. 

 

Table 4.2.  Definition of compound activity categories from concentration-response 

curves and the CurveP algorithm for the qHTS ARE-bla datasets 

Category Activity CurveP 
Maximum 

response 

Number of 

responses > 20 

units 

Active
a
 1 > 0 ≥ 20 > 1 

Potential active
b
 0.75 > 0 ≥ 20 = 1 

Inconclusive
c
 0.25 = 0 < 20 = 0 

Inactive
d
 0 = 0 < 10 = 0 

a
Strong ARE-bla activation signals observed; 

b
Weak ARE-bla activation signal observed; 

c
Inconsistent 

ARE-bla activation signal(s) observed; 
d
Negligible or no ARE-bla activation signals observed. 

 

In Vivo Hepatotoxicity Dataset 

A liver damage dataset compiled by the Food and Drug Administration (FDA) 

Center for Drug Evaluation and Research (Zhu and Kruhlak 2014) and Multicase Inc., 

originally contained 1,314 compounds (661 toxic and 653 non-toxic), but six compounds 

could neither be matched to a CID nor CASRN.  Therefore, only the remaining 1,308 

compounds were used in this study (658 toxic and 650 non-toxic). 

Chemical Structure Curation 

The structures of all compounds used in this study were curated to remove errors 

and standardized to a uniform representation.  Konstanz Information Miner (KNIME) 
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version 2.9.2 matched all compound names and PubChem Compound Accession 

Identifiers (CID) with its appropriate Simplified Molecular-Input Line-Entry System 

(SMILES) from PubChem.  The in-house descriptor generators could not process large 

molecules (molecular weight > 2000 g/mol) and compounds without chemical structures.  

These compounds were removed.  ChemAxon Standardizer and Structure Checker 

version 6.2.2 and CASE Ultra version 1.5.0.1 curated, standardized, and converted all the 

chemical structures into 2-D SMILES.  Stereoisomers were considered as one compound.  

Metalorganics were removed and all salts were neutralized, because the descriptor 

generator cannot process them.  Mixtures were manually evaluated and the major 

component was kept.   

Measures of Quality and Reliability 

To systematically evaluate the quality and reliability of the Quantitative Structure-

Activity Relationship (QSAR) models and IVIVCs developed in this study, the sensitivity 

and specificity of each assay relative to in vivo animal toxicity data was calculated, and 

the correct classification rate (CCR) where CCR = [(sensitivity + specificity) / 2]  100 

was derived (Daniel 2009; Kim et al. 2014).  In addition, the likelihood parameter (L) as 

an indication of the likelihood that active responses in a bioassay correlated with in vivo 

toxicity outcomes, where L = sensitivity  [(false positives + true positives)/ (false 

positives + 1)] (Zhang et al. 2014) was calculated.  The statistical significance of the 

IVIVCs were determined using Chi square (Χ
2
) tests comparing the in vitro assay 

predictions to expectations based on in vivo toxicity data, under the null hypothesis of no 

association between the two data sources (Daniel 2009). 
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Workflow for Profiling the Mechanisms of Liver Toxicants 

The chemical IVIVC between qHTS ARE-bla perturbation or relevant PubChem 

assays and liver damage was evaluated.  The profiling workflow has three major stages 

(Figure 4.1): 1) automated biological response profiling, 2) QSAR modeling of qHTS 

ARE-bla activation, 3) chemical IVIVC evaluation.   

 

Figure 4.1. The workflow for profiling liver toxicants consists of three major stages: 

(1) automated biological response profiling, (2) QSAR modeling of qHTS ARE-bla 

activation, (3) chemical IVIVC evaluation. In the columns [Liver Damage, 1, 2, 3, 

“…”, n, ARE-bla], actives are red color and “1;” inactives are blue and “0;” and 

inconclusive or untested are white and empty. 
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Automated Biological Response Profiling 

The biological response profile was constructed from PubChem Bioassay data 

(http://www.ncbi.nlm.nih.gov/pcassay/, accessed February 27, 2014) with an in-house 

automated profiling tool (Zhang et al. 2014), which resulted in two profile groups.  One 

group was related to qHTS ARE-bla activation and the second was related to liver 

damage.  The correlations between all bioassays (> 2,000) and ARE-bla and liver damage 

were calculated (sensitivity, specificity, CCR, and L).  Only bioassays that fit the 

following criteria were considered for the final biological response profile: 1) appeared in 

both profile groups; 2) contained > 10 active responses that matched the inputted data; 3) 

correlation was better than random (CCR > 0.5 and L ≥ 1); and 4) is an in vitro assay.  

Lastly, bioassays were selected for further analysis if there was literature evidence that 

showed these assays were used to study oxidative stress and/or liver damage.   

 It was hypothesized that compounds that were active in multiple assays, but were 

neither pan assay interference compounds (Baell and Holloway 2010) (i.e., compounds 

that show false positive results in many assays due to assay technology specific artifacts) 

nor cytotoxic, were more likely to cause liver damage.  Using the responses from the 

selected assays, the Rate of Actives (RA) was calculated to represent all the bioassay 

responses for each compound: 

𝑅𝑎𝑡𝑒 𝑜𝑓 𝑎𝑐𝑡𝑖𝑣𝑒𝑠 =
𝐴

𝐴+𝐼
,    (1) 

where A is the number of active responses and I is the number of inactive responses for a 

compound.  The RA parameter was designed for this big data research since missing data 

can occur in the response profiles for target compounds.  For example, if four assays 

were identified and a compound tested in all four assays was active in one assay, and 
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negative in the other three assays, it would have a RA = 0.25.  However, if another 

compound was active in one assay, negative in two assays, and has no data or an 

inconclusive result for the fourth assay, it would have a RA = 0.33.  Thus, potential bias 

due to missing assay data was reduced.  An arbitrary RA threshold was used to 

distinguish toxic from non-toxic compounds (RA > 0.25 as toxic, RA ≤ 0.25 as non-

toxic).  The RA values were used to determine the IVIVC between liver damage and the 

assays.  To measure the quality and reliability, each RA value was classified as true 

positive (TP), true negative (TN), false positive (FP), or false negative (FN) for a Χ
2 

test 

(α = 0.05).   

QSAR Modeling of the ARE-bla Pathway 

The qHTS ARE-bla datasets were used to develop qHTS ARE-bla combinatorial 

QSAR models.  2-D chemical descriptors for each compound were generated using 

Molecular Operating Environment (MOE) version 2011.10 and Dragon 6 version 6.0.  

All descriptors were normalized and range scaled to [0, 1].  186 MOE and 2,629 Dragon 

descriptors were used to model qHTS ARE-bla activation. 

The qHTS ARE-bla dataset was down-sampled using a chemical similarity search 

approach to balance the ratio of active and inactive compounds selected for modeling 

(Sedykh et al. 2011; Willett et al. 1998).  This prevents the development of biased 

models.  Active and inactive compounds from the Tox21 phase II dataset were selected to 

create the modeling set, since it was much larger than the Tox21 phase I dataset 

(Golbraikh et al. 2003; Tice et al. 2013).  Using all 186 MOE descriptors, a principal 

component analysis was performed.  Individual models were developed using the 

combination of MOE or Dragon descriptors and with either Random Forest (RF) 
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(Breiman 2001), Support Vector Machine (SVM) (Vapnik 2000), or k-Nearest Neighbor 

(k-NN) (Zheng and Tropsha 2000) algorithms.  Six different combinations of descriptors 

and algorithms were used for modeling: MOE-RF, MOE-SVM, MOE-k-NN, Dragon-RF, 

Dragon-SVM, and Dragon-k-NN.  Modeling results were averaged into a consensus 

model.  Models were validated using 5-fold external cross-validation (80/20% split).  

Additional details about QSAR modeling and validation approaches can be found 

elsewhere (Golbraikh et al. 2003; Kim et al. 2014; Tropsha and Golbraikh 2007). 

Since prediction values ranged from [0,1], two Consensus Prediction Thresholds 

(CPT) (Kim et al. 2014) were defined to classify compounds as active or inactive: CPT-

1(≥0.5 as actives and < 0.5 as inactives) and CPT-2 (≥ 0.8 as actives and ≤ 0.3 as 

inactives).  Predictions between CPT-2 thresholds (< 0.8 and > 0.3) were inconclusives.  

An Applicability Domain (AD) determined whether the external compounds were 

structurally dissimilar to the modeling set compounds or not (Tropsha and Golbraikh 

2007).  Predictions of compounds outside the AD were considered unreliable.  Therefore, 

the coverage (fraction of compounds that are within the AD) was calculated when 

applying AD to the predictions. 

Chemical IVIVC Evaluation 

Potential toxicophores, chemical fragments with significant IVIVC, were identified by 

inputting compounds active in the qHTS ARE-bla and liver damage datasets into CASE 

Ultra and ChemoTyper version 1.0.  The substructure search tool in KNIME searched the 

qHTS ARE-bla and liver damage datasets for compounds containing the potential 

toxicophores.  The qHTS ARE-bla combinatorial QSAR models predicted compounds 

from the liver damage dataset that have not been tested in the qHTS ARE-bla assay.  The 
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predictions were classified as TP, TN, FP, or FN to evaluate the chemical IVIVC for each 

subset of compounds with the potential toxicophores.  The chemical IVIVC results were 

indicated using sensitivity, specificity, CCR, Χ
2
 (α = 0.05) (Daniel 2009). 

Results 

Overview of qHTS ARE-bla Dataset 

The original qHTS ARE-bla data contained two datasets (Tox21 phase I and phase II).  

After combining, curating, and standardizing the chemical structures and activities, 6,767 

unique compounds (919 actives, 748 potential actives, 760 inconclusives, and 4,340 

inactives) remained.  Potentially active and inconclusive compounds were excluded from 

further analyses. The remaining Phase I dataset consists of 1,474 unique compounds (341 

actives and 1,133 inactives) and Phase II dataset consists of 5,134 unique compounds 

(878 actives and 4,256 inactives). 

qHTS ARE-bla Combinatorial QSAR Models and Validation Sets 

Six individual and one consensus qHTS ARE-bla QSAR models were developed 

for the modeling set (7 models total).  The down-sampled modeling set contained 1,550 

(750 actives and 800 inactives) unique compounds.  Compounds left out of the modeling 

sets were placed into external validation sets.  The chemical space, in a 3-D plot, covered 

by the modeling set versus its left out compounds and the liver damage dataset are shown 

in Figure 4.2A and 4.2B, respectively.  External validation sets I [from Tox21 phase I] 

and II [for Tox21 phase II] contained 1,148 (175 active and 973 inactive) and 3,584 (128 

active and 3,456 inactive) compounds, respectively.  Finally, validation set III consists of 

compounds from the FDA liver damage data set that have not been experimentally tested 

in the qHTS ARE-bla.  The predictions of these QSAR models for new compounds 
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represent the potential effect of these chemicals (either activation or no effect) in the 

qHTS ARE-bla.    
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Figure 4.2. Chemical space plot of (A) the modeling set (actives = red, inactives = 

purple) vs. its left out compounds (yellow) and (B) the modeling set vs the FDA liver 

damage compounds (green) using the top three principal components generated 

using 186 MOE 2-D descriptors.
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Figure 4.3.  Performance of all individual models and the consensus model in the 5-

fold cross validation 
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Table 4.3.  qHTS ARE-bla combinatorial QSAR consensus model performance in 5-

fold cross validation and against external validation sets, with and without 

Applicability Domain (AD), Consensus Prediction Thresholds (CPT) 1-2 

 
a
CPT-1:QSAR prediction ≥0.5 as actives and QSAR prediction < 0.5 as inactives; 

b
CPT-2: QSAR 

prediction ≥ 0.8 as actives and QSAR prediction ≤ 0.3 as inactives; 
c
Sens, sensitivity - percentage of active 

or toxic compounds predicted correctly; 
d
Spec, specificity - percentage of inactive or non-toxic compounds 

predicted correctly; 
e
CCR, correct classification rate; 

f
Coverage - fraction of compounds that are within the 

applicability domain. 
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The performance of the qHTS ARE-bla combinatorial QSAR consensus model in 

the 5-fold cross validation and against the external validation sets, with an AD for CPTs 1 

and 2 are shown in Table 4.3. The consensus modeling set showed good performance in 

the 5-fold cross validation (sensitivity = 75-76%, specificity = 71-92%, and CCR = 74-

84%).  The performance of the consensus model against external validation sets I and II 

without AD was satisfactory (sensitivity = 68-93%, specificity = 72-99%, and CCR = 77-

92%).  Using an AD, the external validation sets still resulted in acceptable performance 

(sensitivity = 62-90%, specificity = 78-99%, CCR = 79-93%, coverage = 34-77%).  The 

individual models showed acceptable performance in the 5-fold cross validation 

(sensitivity = 68-77%, specificity = 58-73%, and CCR = 67-73%) (Figure 4.3).  Overall, 

the consensus prediction results are comparable to the results of the best individual model 

which is Dragon-RF (sensitivity = 74%, specificity = 73%, CCR = 73%) (Figure 4.3).  

For validation set III, the consensus model did not perform well and most of the 

compounds were not within AD (sensitivity = 97-100%, specificity = 1-4%, and CCR = 

50%).  Using an AD did not improve the performance either (sensitivity = 0-67%, 

specificity = 0-11%, and CCR = 0-39%).   

Liver Toxicants Profile and Its IVIVCs.   

The goal of the automatic data mining and extraction tool used in this study is to 

reduce the big data pool to a much smaller size, which can be curated manually by 

experts.  The profiling tool identified 2,978 assays (available upon request from the 

corresponding author) relevant to qHTS ARE-bla activation and/or liver damage, 958 of 

which existed in both profiles.  Automated data extraction identified 20 PubChem assays 

based on the first three criteria for assay selection (appeared in both profile groups, 
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contained > 10 active responses that matched the inputted data, CCR > 0.5 and L ≥ 1).  

The assays are listed in the Appendix, Table A3.  However, automatic methods cannot 

detect the detailed characteristics of an assay and distinguish the difference between in 

vitro and in vivo assays.  The 20 assays identified by the initial automated screening 

procedure were manually reviewed to confirm that they met the in vitro selection 

criterion.  For example, AID 1199, was identified as an in vivo assay.  It did not fit the “in 

vitro assay” criterion and was removed.  A total of eight non-in vitro assays were 

removed in this step and there were 12 in vitro assays left. Through the literature search, 

there is no information to support the relevance of six assays (AIDs 121, 123, 589, 590, 

2330, and 720532) to either liver damage or oxidative stress.  Six assays remained and 

two of them had redundant activities.  For example, AIDs 686978 and 686979 refer to the 

qHTS human tyrosyl-DNA phosphodiesterase 1 (TDP1) assay tested under two different 

conditions, and the activities for most of the compounds were the same.  AID 686978 

was selected since the condition was performed in absence of the topoisomerase I poison 

camptothecin, which was more suitable for this study.  AIDs 743065 and 743067 refer to 

the qHTS assay to identify small molecule antagonists of the thyroid receptor (TR) 

signaling pathway.  AID 743067 was selected because it was a summary assay (included 

both primary and cell viability counter screen results).  After removing the redundant 

assays and evaluating the remaining assays by their mechanisms, four PubChem assays 

remained: AID 686978 qHTS for inhibitors of TDP1, AID 743067 qHTS assay to 

identify small molecule antagonists of the TR signaling pathway, AID 743140 qHTS 

assay to identify small molecule agonists of the peroxisome proliferator-activated 

receptor gamma (PPARg) signaling pathway, and AID 743202 which was the qHTS 
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ARE-bla assay used in the QSAR models above.  These assays are relevant to ARE 

perturbation and liver damage according to literature (Fielden et al. 2007; Königer et al. 

2014; Malik and Hodgson 2002; Mantena et al. 2008) and were combined to create the 

biological response profile (Figure 4.3A).  



77 

 

 

 

 

Figure 4.4. The IVIVC between selected assays and liver damage was evaluated by 

classifying responses as true positive (TP), true negative (TN), false positive (FP), or 

false negative (FN) for a Χ
2
 (α = 0.05) or CCR test. (A) The biological response 

profile (red = active or toxic, blue = inactive or non-toxic, yellow = inconclusive or 

untested) of liver damage compounds represented in the heat map using the top four 

assays (AIDs 686978, 743067, 743140, and 743202). Individual assays show weak 

IVIVC, but the combined responses of the assays using threshold RA > 0.25 as 

active resulted in a statistically significant IVIVC (Χ
2
 p-value = 2.92×10

-4
). (B) The 

IVIVC between experimental qHTS ARE-bla activation and liver damage and the 

QSAR predictions for each liver damage compound, for subsets of overlapping 

compounds with potential toxicophores A (left) and B (right). 
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Although these top four assays met the selection criteria, the individual assay 

predictions were not significantly associated with in vivo liver damage (Χ
2
 p-values for 

the independence of assays and in vivo liver damage = 0.24-0.59).  However, combining 

these four assays and defining toxicity as RA > 0.25 resulted in a statistically significant 

association (Χ
2
 p-value = 2.92×10

-4
).  The biological profile shows the responses for 953 

compounds from the liver damage dataset against the top four assays and their combined 

responses, using threshold RA > 0.25 (Figure 4.4A).  361 liver damage compounds are 

not shown, because there was no bioassay data available for them.   

The qHTS ARE-bla dataset used in this study contains > 6,000 compounds, but 

does not cover all the compounds in the liver damage dataset (860 tested, 448 untested).  

Therefore, qHTS ARE-bla combinatorial QSAR model was used to predict the activity of 

compounds that were not tested in the qHTS ARE-bla study.  Table A2 lists the qHTS 

ARE-bla QSAR model consensus predictions and the experimental testing results, if 

available, of liver damage data set. The experimental calls represent the aggregated 

activity values derived from the concentration-response curves and CurveP values.  It is 

important to mention that the liver damage dataset consists of mostly drug-like 

compounds that were outside of the AD of the QSAR models.  In previous studies, 

QSAR models normally cannot predict the compounds out of AD as accurately as the 

compounds within AD (Tropsha and Golbraikh 2007).  As shown in the principal 

component analysis (Figure 4.2B) and according to the AD analysis, most of the liver 

damage dataset compounds either share the same chemical space as the actives in the 

modeling set or are out of AD, meaning they are likely to be predicted as active by the 

QSAR models.  This resulted in the increase of false positives in the later IVIVC 
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analysis, which provides a hint that extra experimental ARE data are still needed for the 

drug-like compounds of interest in the future study. 

Using CASE Ultra and ChemoTyper, two subsets of compounds were identified.  

Subsets contained a chemical fragment that showed a statistically significant IVIVC 

between ARE-bla activation and liver damage in the Χ
2
 test with p-values of 0.01 and are 

referred to as potential toxicophores A and B (Figure 4.4B), respectively.  There are more 

true positives than false positives.  Therefore, the active responses in this assay are 

potential signals of liver damage for the compounds that contain the potential 

toxicophores.  

Furthermore, the qHTS ARE-bla combinatorial QSAR models were used to 

predict liver damage dataset compounds without experimental qHTS ARE-bla 

perturbation results.  Figure 4.4B shows the IVIVC (TP, TN, FP, and FN) between the 

qHTS ARE-bla activation and liver damage, for compounds with potential toxicophores 

A and B, using experimental ARE-bla data and QSAR predictions.  When using only 

QSAR results, the IVIVC was not statistically significant (Χ
2
 p-value = 0.41) for both 

potential toxicophores.  This is due to structural differences between the drugs in the liver 

damage dataset and the compounds in the Tox21 dataset, used to develop the qHTS 

ARE-bla combinatorial QSAR model, as described above.  The result suggests the 

limitation of applying QSAR models to predict new compounds that are out of AD. 

Discussion 

ARE pathway perturbation is an important mechanism for alleviating and 

preventing oxidative stress (Ma 2013).  In this study, qHTS ARE-bla data and the 

resulting QSAR models were used to study the relationship between oxidative stress and 

liver damage.  When qHTS ARE-bla data for a compound was not available, the 



80 

 

 

 

combinatorial QSAR models were used to fill-in the empty entries.  This technique can 

be adapted to populate response profiles for other assays.   

The workflow created in this study used data from PubChem, a publicly available 

big data source, to create and populate a bioassay response profile and revealed the 

relationship between oxidative stress and liver damage (Figure 4.1).  Furthermore, the 

workflow in this study can be adapted to develop adverse outcome pathways (AOP) 

(Ankley et al. 2010).  Our study identified a combination of molecular initiating events 

(MIE) (Allen et al. 2014) between some drugs and biomolecules that could cause the 

adverse outcome resulting in liver damage.  The combination of drugs or compounds 

(i.e., lipids) carrying fragments susceptible to free radical oxidation and fragments 

causing the inhibition of signaling pathways meant to alleviate or prevent oxidative stress 

can all lead to liver damage.  These MIEs and their adverse outcome(s) are described in 

the following paragraphs and are illustrated in Figure 4.5.   
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Figure 4.5. The potential liver toxicity mechanism of the compounds, like 

oxyphenbutazone (CID 4641) and 5-fluorouracil (CID 3385), that contain either of 

the proposed toxicophores A or B can generate reactive oxygen species. These types 

of stimuli activate the Antioxidant Response Element signaling pathway (ARE) 

(AID 743202) and peroxisome proliferator-activated receptor gamma signaling 

pathway (PPARg) (AID 743140), inhibit human tyrosyl-DNA phosphodiesterase 1 

signaling pathway (TDP1) (686978), or disrupt the thyroid receptor signaling 

pathway (TR) (AID 743067). 

 

The assay AID 686978 identifies inhibitors of human TDP1.  TDP1 is an enzyme 

that repairs single-stranded DNA breaks covalently linked to topoisomerase I.  It is 

known that mutations in TDP1 impair the ability of a cell to repair DNA damaged by 

oxidation or drugs (Ben Hassine and Arcangioli 2009).  When DNA is damaged and 

TDP1 is inhibited, topoisomerase I stays covalently linked to the DNA during replication 

and the cell dies (Pouliot et al. 1999).  Since the ARE pathway contains a considerable 
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number of detoxifying genes, it acts as the first line of defense to prevent DNA damage 

from oxidation or drugs (Kwak et al. 2003). 

For AID 743067, active compounds in this assay act as TR antagonist and can 

disrupt metabolic homeostasis by inhibiting the binding of the thyroid hormone (Jameson 

and Weetman 2012).  The liver plays a major role in thyroid hormone metabolism and 

liver damage is often associated with thyroid diseases (Huang and Liaw 1995).  

Furthermore, the liver metabolizes lipids and thyroid hormones regulate hepatic lipid 

homeostasis (Malik and Hodgson 2002).  Lipids autoxidize in the presence of molecular 

oxygen, a process known as lipid peroxidation (Porter et al. 1995), which forms free 

radicals and ROS.  Normally the ARE pathway will participate in the process of 

inactivation of ROS (Shukla et al. 2012).  Failure to terminate ROS results in oxidative 

stress (Sies 1997), especially when a TR antagonist has disrupted liver lipid metabolism. 

The assay AID 743140 identifies PPARg agonists that activate the PPAR 

response elements and in this specific case it regulates adipogenesis (Tontonoz et al. 

1994).  Adipose tissue, especially visceral adipose tissue, releases fatty acids directly into 

the liver via the hepatic portal vein (Lafontan and Girard 2008).  Fatty acids are 

susceptible to lipid peroxidation.  Disrupting PPARg and adipogenesis could put the liver 

at risk for oxidative stress when fatty acids are in excess.   
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Figure 4.6.  The proposed AOP of liver damage.  Chemicals with potential 

toxicophores A and B can generate reactive oxygen species and activate the 

antioxidant response element signaling pathway (ARE) and peroxisome 

proliferator-activated receptor gamma signaling pathway (PPARg), inhibit human 

tyrosyl-DNA phosphodiesterase 1 signaling pathway (TDP1) (686978), or disrupt 

the thyroid receptor signaling pathway (TR).  These interactions represent the 

molecular initiating events that eventually lead to the adverse outcome liver 

damage. 

 

The AOP concept was presented as a logical sequence of biological responses that 

is useful for understanding complex toxicity phenomena (Allen et al. 2014; Ankley et al. 

2010).  Based on the AOP concept, Allen et al. discussed a unified MIE definition for the 

AOP framework for risk assessment purposes (Allen et al. 2014).  This kind of research 

classifies compounds by mode of action using in vitro methods.  Therefore, the chemical 

in vitro-in vivo relationships identified in this study can also be integrated into the AOP 
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framework of liver damage (Figure 4.6).   Potential toxicophore A is an electrophilic 

fragment highly susceptible to free radical oxidation, due to its allylic hydrogen (Porter et 

al. 1995).  It represents a key chemical property of potential toxicants in an AOP 

framework.  For example, oxyphenbutazone (CID 4641) is known for causing liver 

damage (Gaisford 1962).  It contains potential toxicophore A and is active in AIDs 

686978 and 743202 as a TDP1 inhibitor and ARE agonist, respectively.  The bioassay 

results can be viewed as the macro-molecular interactions and the RA value can be 

considered as a specific cellular response pathway perturbation score (i.e., ARE signaling 

pathway perturbation and TDP1 inhibition) of AOP for this compound.  The molecular 

mechanism by which oxyphenbutazone causes liver damage is still not clear (Gaisford 

1962; Tai 2012).  However, it is well established that it is a lipid soluble drug 

metabolized by liver microsomal enzymes and requires molecular oxygen to metabolize 

(Davies and Thorgeirsson 1971).  Similarly, potential toxicophore B is known as N-

methylformamide, a well-known liver toxicant susceptible to free radical oxidation by C-

H abstraction from alkyl group(s) adjacent to the nitrogen atom (Borduas et al. 2015).  

This reaction produces methyl isocyanate, which is highly toxic (Varma 1987).  For 

example, 5-fluorouracil (CID 3385) contains toxicophore B.  5-fluorouracil was shown to 

be active in both AIDs 686978 and 743067, TDP1 inhibitor and TR antagonist, 

respectively.  If administered orally, 5-fluorouracil is metabolically degraded 

predominantly in the liver by dihydropyrimidine dehydrogenase (DPD) (Omura 2003).  

Patients that lack DPD are highly likely to experience liver damage (Chabner et al. 2011).  

In our current study, it is noticeable that the four major components of an AOP (as 

defined by Ankley et al. 2010) are included: chemical properties of toxicants, macro-
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molecular interactions, cellular responses, and organ responses.  Our future study will 

focus on the AOP framework of liver damage by differentiating the hepatotoxicity 

mechanisms of liver damage (e.g., acute hepatic failure, cytolytic hepatitis, hepatic 

necrosis) (Zhu and Kruhlak 2014). 

Our findings suggest that the four assays (686978, 743067, 743140, and 743202) 

could be used to screen for compounds that cause oxidative stress and induce liver 

damage.  When specific chemical features (e.g., potential toxicophores A and B) are 

present, the active responses obtained from these bioassays suggest potential 

hepatotoxicity.  Although the four assays have covered several important mechanisms of 

oxidative stress, the negative results from all four assays would not be sufficient to 

indicate that a chemical is not hepatotoxic.  Future work on this project includes the 

validation of these assays for their predictivity of liver damage, which will be used to 

optimize predictive liver toxicity models. 

Conclusion 

A workflow that identified potential assays from a public big data source for the 

evaluation of liver damage caused by oxidative stress was developed.  Although using 

four assays will not be enough to cover all the relevant toxicity mechanisms of liver 

damage, this work clearly indicates the benefits of searching for useful toxicity data in 

the public big data domain for the compounds of interest.  The increase in false positives 

in the IVIVC analysis indicates that the bioassay data is still needed for the compounds 

out of AD (e.g., drug-like compounds).  This issue could be resolved by rational design 

of the HTS chemical library that covers all the chemical space.  New compounds 
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containing the potential toxicophores can be tested using these four assays to assess the 

potential liver damage caused by oxidative stress prior to animal testing.  

The workflow developed in this study can be easily adapted to study the 

relationship between any bioassay and other in vivo exposure data to evaluate complex in 

vitro-in vivo relationships and reveal toxicity mechanisms.  Future directions of in silico 

modeling of animal toxicity induced by drugs and oxidative stress could include 

pharmacology studies.   
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Appendix 

Table A1. Curated oral bioavailability (%F) data set 

No Name %F 
logK(
%F) 

Categ
ory Updated SMILES 

1 

3-
Ketodesoge
strel 76 

0.500
6 1 

OC1(CCC2C3C(C4C(=CC(=O)CC4)CC3)C(CC12CC)=C)
C#C 

2 Abacavir 83 
0.688

6 1 OCC1CC(n2c3nc(nc(NC4CC4)c3nc2)N)C=C1 

3 Abecarnil 92 
1.060

7 1 
O(Cc1ccccc1)C=1C=CC2=NC=3C(=C2C=1)C(COC)=C(
NC=3)C(OC(C)C)=O 

4 Acadesine 10 

-
0.954

2 0 NC(=O)c1ncn(C2OC(CO)C(O)C2O)c1N 

5 
Acamprosat
e 11 

-
0.908

0 0 S(O)(=O)(=O)CCCNC(=O)C 

6 Acarbose 2 

-
1.690

2 0 
O1C(C)C(NC2C=C(CO)C(O)C(O)C2O)C(O)C(O)C1OC1
C(O)C(O)C(OC1CO)OC1C(O)C(O)C(OC1CO)O 

7 Acebutolol 37 

-
0.231

1 0 O(CC(O)CNC(C)C)c1ccc(NC(=O)CCC)cc1C(=O)C 

8 
Acenocoum
arol 60 

0.176
1 1 

O1c2c(cccc2)C(O)=C(C(CC(=O)C)c2ccc([N+](=O)[O-
])cc2)C1=O 

9 
Acepromazi
ne 55 

0.087
2 1 S1c2c(N(c3c1cccc3)CCCN(C)C)cc(cc2)C(=O)C 

10 
Acetaminop
hen 88 

0.865
3 1 Oc1ccc(NC(=O)C)cc1 

11 
Acetazolami
de 99 

1.995
6 1 s1c(nnc1S(=O)(=O)N)NC(=O)C 

12 
Acetohydro
xamic Acid 55 

0.087
2 1 O=C(NO)C 

13 
Acetylcarnit
ine 10 

-
0.954

2 0 CC(=O)OC(CC(=O)[O-])C[N+](C)(C)C 

14 
Acetylcystei
ne 5 

-
1.278

8 0 SCC(NC(=O)C)C(O)=O 

15 
Acetyldigito
xin 70 

0.368
0 1 

O1C(C)C(OC2OC(C)C(O)C(OC(=O)C)C2)C(O)CC1OC1
C(OC(OC2CC3CCC4C(CCC5(C)C(CCC45O)C4=CC(OC4
)=O)C3(CC2)C)CC1O)C 

16 Aciclovir 22.5 
-

0.537 0 O=C1NC(=Nc2n(cnc12)COCCO)N 
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1 

17 Acipimox 90 
0.954

2 1 OC(=O)c1ncc([n+]([O-])c1)C 

18 Acitretin 59 
0.158

1 1 O(C)c1cc(C)c(C=CC(=CC=CC(=CC(O)=O)C)C)c(C)c1C 

19 Acrivastine 18 

-
0.658

5 0 OC(=O)C=Cc1nc(ccc1)C(=CCN1CCCC1)c1ccc(cc1)C 

20 Adefovir 12 

-
0.865

3 0 P(O)(O)(=O)COCCn1c2ncnc(N)c2nc1 

21 
Adefovir 
Dipivoxil 12 

-
0.865

3 0 
CC(C)(C)C(=O)OCOP(=O)(COCCn1cnc2c(N)ncnc12)O
COC(=O)C(C)(C)C 

22 Adinazolam 39 

-
0.194

3 0 Clc1cc2c(-n3c(nnc3CN(C)C)CN=C2c2ccccc2)cc1 

23 Alafosfalin 50 
0.000

0 1 P(O)(O)(=O)C(NC(=O)C(N)C)C 

24 
Albendazol
e 5 

-
1.278

8 0 S(CCC)c1cc2nc([nH]c2cc1)NC(OC)=O 

25 Alcuronium 0 

-
2.000

0 0 

OCC=C1C2C=3C4N(C=C5C6CC7[N+](CC6=CCO)(CCC
67C5N(C=3)c3c6cccc3)CC=C)c3c(C45C([N+](C1)(CC5
)CC=C)C2)cccc3 

26 
Alendronat
e 1 

-
1.995

6 0 P(O)(O)(=O)C(P(O)(O)=O)(O)CCCN 

27 Alfacalcidol 71 
0.388

9 1 
OC1CC(O)CC(=CC=C2C3CCC(C(CCCC(C)C)C)C3(CCC2)
C)C1=C 

28 Alfentanil 1 

-
1.995

6 0 
CCN1N=NN(CCN2CCC(CC2)(COC)N(C(=O)CC)c3ccccc
3)C1=O 

29 Alfuzosin 55 
0.087

2 1 
O1CCCC1C(=O)NCCCN(C)c1nc(N)c2cc(OC)c(OC)cc2n
1 

30 Aliskiren 2.5 

-
1.591

1 0 
O(CCCOC)c1cc(ccc1OC)CC(C(C)C)CC(N)C(O)CC(C(C)C
)C(=O)NCC(C(=O)N)(C)C 

31 Alizapride 84 
0.720

2 1 O(C)c1cc2[nH]nnc2cc1C(=O)NCC1N(CCC1)CC=C 

32 Allopurinol 53 
0.052

2 1 O=C1NC=Nc2[nH]ncc12 

33 Almitrine 63 
0.231

1 1 
Fc1ccc(cc1)C(N1CCN(CC1)c1nc(nc(n1)NCC=C)NCC=
C)c1ccc(F)cc1 

34 Almotriptan 70 
0.368

0 1 S(=O)(=O)(N1CCCC1)Cc1cc2c([nH]cc2CCN(C)C)cc1 
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35 Alosetron 55 
0.087

2 1 O=C1N(CCc2n(c3c(c12)cccc3)C)Cc1nc[nH]c1C 

36 Alprazolam 88 
0.865

3 1 Clc1cc2c(-n3c(nnc3C)CN=C2c2ccccc2)cc1 

37 Alprenolol 8 

-
1.060

7 0 O(CC(O)CNC(C)C)c1ccccc1CC=C 

38 Alprostadil 15 

-
0.753

3 0 OC1CC(=O)C(CCCCCCC(O)=O)C1C=CC(O)CCCCC 

39 Alvimopan 6 

-
1.195

0 0 
Oc1cc(ccc1)C1(CCN(CC1C)CC(Cc1ccccc1)C(=O)NCC(
O)=O)C 

40 Amantadine 90 
0.954

2 1 NC12CC3CC(C1)CC(C2)C3 

41 Ambroxol 77 
0.524

8 1 Brc1cc(Br)cc(CNC2CCC(O)CC2)c1N 

42 
Amdinocilli
n 5 

-
1.278

8 0 S1C2N(C(C(O)=O)C1(C)C)C(=O)C2N=CN1CCCCCC1 

43 
Amdinocilli
n_pivoxil 0 

-
2.000

0 0 
S1C2N(C(C(OCOC(=O)C(C)(C)C)=O)C1(C)C)C(=O)C2N
=CN1CCCCCC1 

44 Amezinium 58 
0.140

2 1 O(C)c1[n+](ncc(N)c1)-c1ccccc1 

45 Amifostine 99 
1.995

6 1 S(P(O)(O)=O)CCNCCCN 

46 Amikacin 0 

-
2.000

0 0 
O1C(CN)C(O)C(O)C(O)C1OC1C(O)C(OC2OC(CO)C(O)
C(N)C2O)C(NC(=O)C(O)CCN)CC1N 

47 Amiloride 50 
0.000

0 1 Clc1nc(C(=O)N=C(N)N)c(nc1N)N 

48 
Aminocamp
tothecin 49 

-
0.017

4 0 
OC1(C2=C(CCC1=O)C(=O)N1C(=C2)c2nc3c(cc2C1)c(
N)ccc3)CC 

49 
Aminoglute
thimide 95 

1.278
8 1 O=C1NC(=O)CCC1(CC)c1ccc(N)cc1 

50 
Aminolevuli
nic_acid 60 

0.176
1 1 OC(=O)CCC(=O)CN 

51 Amiprilose 63 
0.231

1 1 O1C2OC(OC2C(OCCCN(C)C)C1C(O)CO)(C)C 

52 Amisulpride 48 
-

0.034 0 
S(=O)(=O)(CC)c1cc(C(=O)NCC2N(CCC2)CC)c(OC)cc1
N 
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53 
Amitriptylin
e 48 

-
0.034

8 0 N(CCC=C1c2c(CCc3c1cccc3)cccc2)(C)C 

54 Amlodipine 74 
0.454

3 1 
Clc1ccccc1C1C(C(OCC)=O)=C(NC(C)=C1C(OC)=O)CO
CCN 

55 
Amobarbita
l 95 

1.278
8 1 CCC1(CCC(C)C)C(=O)NC(=O)NC1=O 

56 
Amodiaquin
e 75 

0.477
1 1 Clc1cc2nccc(Nc3cc(CN(CC)CC)c(O)cc3)c2cc1 

57 Amosulalol 99 
1.995

6 1 S(=O)(=O)(N)c1cc(ccc1C(O)CNCCOc1ccccc1OC)C 

58 Amoxapine 36 

-
0.249

9 0 Clc1cc2c(Oc3c(N=C2N2CCNCC2)cccc3)cc1 

59 Amoxicillin 93 
1.123

4 1 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=O)C(N)c1ccc(
O)cc1 

60 
Amphoteric
in_B 3 

-
1.509

7 0 

CC1C=CC=CC=CC=CC=CC=CC=CC(CC2C(C(CC(O2)(CC
(CC(C(CCC(CC(CC(=O)OC(C(C1O)C)C)O)O)O)O)O)O)
O)C(=O)O)OC3C(C(C(C(O3)C)O)N)O 

61 Ampicillin 62 
0.212

6 1 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=O)C(N)c1cccc
c1 

62 
Ampiroxica
m 0 

-
2.000

0 0 
S1(=O)(=O)N(C)C(C(=O)Nc2ncccc2)=C(OC(OC(OCC)=
O)C)c2c1cccc2 

63 Amrinone 93 
1.123

4 1 O=C1NC=C(C=C1N)c1ccncc1 

64 Amsalog 34 

-
0.288

1 0 
S(=O)(=O)(Nc1cc(OC)c(Nc2c3c(nc4c2cccc4C)c(ccc3)
C(=O)NC)cc1)C 

65 Anagrelide 75 
0.477

1 1 Clc1c2CN3CC(=O)NC3=Nc2ccc1Cl 

66 Anastrozole 80 
0.602

1 1 n1cn(nc1)Cc1cc(cc(c1)C(C#N)(C)C)C(C#N)(C)C 

67 

Anisotropin
e 
Methylbro
mide 17.5 

-
0.673

4 0 O(C(=O)C(CCC)CCC)C1CC2[N+](C(C1)CC2)(C)C 

68 Antipyrine 99 
1.995

6 1 O=C1N(N(C)C(=C1)C)c1ccccc1 

69 Antrafenine 99 
1.995

6 1 
FC(F)(F)c1cc(N2CCN(CC2)CCOC(=O)c2ccccc2Nc2c3c
(ncc2)cc(cc3)C(F)(F)F)ccc1 
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70 
Apomorphi
ne 10 

-
0.954

2 0 Oc1c-2c(CC3N(CCc4c3c-2ccc4)C)ccc1O 

71 Aprepitant 62.5 
0.221

8 1 
Fc1ccc(cc1)C1N(CCOC1OC(C)c1cc(cc(c1)C(F)(F)F)C(F
)(F)F)CC1=NC(=O)NN1 

72 Aprindine 85 
0.753

3 1 N(CCCN(CC)CC)(C1Cc2c(C1)cccc2)c1ccccc1 

73 Arbekacin 0 

-
2.000

0 0 
O1C(CO)C(O)C(N)C(O)C1OC1C(O)C(OC2OC(CCC2N)
CN)C(N)CC1NC(=O)C(O)CCN 

74 Aripiprazole 87 
0.825

6 1 
Clc1c(N2CCN(CC2)CCCCOc2cc3NC(=O)CCc3cc2)cccc
1Cl 

75 Artemether 58 
0.140

2 1 O1C2OC3(OOC24C(CCC(C4CC3)C)C(C)C1OC)C 

76 Astemizole 2 

-
1.690

2 0 
COc1ccc(CCN2CCC(CC2)Nc3nc4ccccc4n3Cc5ccc(F)c
c5)cc1 

77 Atazanavir 64 
0.249

9 1 
O(C(=O)NC(C(C)(C)C)C(=O)NC(Cc1ccccc1)C(O)CN(N
C(=O)C(NC(OC)=O)C(C)(C)C)Cc1ccc(cc1)-c1ncccc1)C 

78 Atenolol 56 
0.104

7 1 O(CC(O)CNC(C)C)c1ccc(cc1)CC(=O)N 

79 
Atomoxetin
e 94 

1.195
0 1 O(C(CCNC)c1ccccc1)c1ccccc1C 

80 Atovaquone 23 

-
0.524

8 0 
Clc1ccc(cc1)C1CCC(CC1)C1=C(O)C(=O)c2c(cccc2)C1
=O 

81 
Atropine 
(DL) 50 

0.000
0 1 O(C(=O)C(CO)c1ccccc1)C1CC2N(C(C1)CC2)C 

82 Avitriptan 17.2 

-
0.682

5 0 
S(=O)(=O)(NC)Cc1cc2c([nH]cc2CCCN2CCN(CC2)c2nc
ncc2OC)cc1 

83 
Azathioprin
e 60 

0.176
1 1 S(c1n(cnc1[N+](=O)[O-])C)c1ncnc2nc[nH]c12 

84 Azelastine 99 
1.995

6 1 
Clc1ccc(cc1)CC1=NN(C2CCCN(CC2)C)C(=O)c2c1cccc
2 

85 azidocillin 60 
0.176

1 1 
CC1(C(N2C(S1)C(C2=O)NC(=O)C(C3=CC=CC=C3)N=[
N+]=[N-])C(=O)O)C 

86 
Azithromyci
n 34 

-
0.288

1 0 

O1C(CC)C(O)(C)C(O)C(N(CC(CC(O)(C)C(OC2OC(CC(N
(C)C)C2O)C)C(C)C(OC2OC(C)C(O)C(OC)(C2)C)C(C)C1
=O)C)C)C 

87 Azlocillin 0 

-
2.000

0 0 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=O)C(NC(=O)N
1CCNC1=O)c1ccccc1 

88 Azosemide 10 
-

0.954 0 Clc1cc(NCc2sccc2)c(cc1S(=O)(=O)N)-c1[nH]nnn1 
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2 

89 Aztreonam 1 

-
1.995

6 0 
s1cc(nc1N)C(=NOC(C(O)=O)(C)C)C(=O)NC1C(N(S(O)(
=O)=O)C1=O)C 

90 Baclofen 90 
0.954

2 1 Clc1ccc(cc1)C(CC(O)=O)CN 

91 Balsalazide 1 

-
1.995

6 0 
O=C1C=CC(=NNc2ccc(cc2)C(=O)NCCC(O)=O)C=C1C(
O)=O 

92 Bambuterol 15 

-
0.753

3 0 
O(C(=O)N(C)C)c1cc(cc(OC(=O)N(C)C)c1)C(O)CNC(C)(
C)C 

93 Barnidipine 1 

-
1.995

6 0 
CC1=C(C(C(=C(N1)C)C(=O)OC2CCN(C2)CC3=CC=CC=
C3)C4=CC(=CC=C4)[N+](=O)[O-])C(=O)OC 

94 Benazepril 18 

-
0.658

5 0 
O=C1N(c2c(CCC1NC(CCc1ccccc1)C(OCC)=O)cccc2)C
C(O)=O 

95 Bencyclane 51 
0.017

4 1 O(CCCN(C)C)C1(CCCCCC1)Cc1ccccc1 

96 
Bendroflum
ethiazide 90 

0.954
2 1 

S(=O)(=O)(N)c1cc2S(=O)(=O)NC(Nc2cc1C(F)(F)F)Cc1
ccccc1 

97 Benperidol 40 

-
0.176

1 0 
Fc1ccc(cc1)C(=O)CCCN1CCC(N2c3c(NC2=O)cccc3)C
C1 

98 
Benzquina
mide 36 

-
0.249

9 0 
O(C(=O)C)C1CC2N(CC1C(=O)N(CC)CC)CCc1cc(OC)c(
OC)cc12 

99 
Benzthiazid
e 25 

-
0.477

1 0 
Clc1cc2N=CN(S(=O)(=O)c2cc1S(=O)(=O)N)CSCc1ccc
cc1 

100 Benztropine 29 

-
0.388

9 0 O(C(c1ccccc1)c1ccccc1)C1CC2N(C(C1)CC2)C 

101 
Benzydamin
e 87 

0.825
6 1 O(CCCN(C)C)c1nn(c2c1cccc2)Cc1ccccc1 

102 Bepridil 61 
0.194

3 1 O(CC(C)C)CC(N(Cc1ccccc1)c1ccccc1)CN1CCCC1 

103 
Beta-
carotene 25 

-
0.477

1 0 
C1CCC(C)=C(C=CC(=CC=CC(=CC=CC=C(C=CC=C(C=CC
=2C(CCCC=2C)(C)C)C)C)C)C)C1(C)C 

104 Betaxolol 85 
0.753

3 1 O(CC(O)CNC(C)C)c1ccc(cc1)CCOCC1CC1 

105 Bevantolol 57 
0.122

4 1 O(C)c1cc(ccc1OC)CCNCC(O)COc1cc(ccc1)C 
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106 Bezafibrate 99 
1.995

6 1 Clc1ccc(cc1)C(=O)NCCc1ccc(OC(C(O)=O)(C)C)cc1 

107 Bifemelane 13 

-
0.825

6 0 O(CCCCNC)c1ccccc1Cc1ccccc1 

108 Biotin 99 
1.995

6 1 S1CC2NC(=O)NC2C1CCCCC(O)=O 

109 Biperiden 30 

-
0.368

0 0 OC(CCN1CCCCC1)(C1C2CC(C1)C=C2)c1ccccc1 

110 Bisacodyl 15 

-
0.753

3 0 O(C(=O)C)c1ccc(cc1)C(c1ccc(OC(=O)C)cc1)c1ncccc1 

111 Bisoprolol 90 
0.954

2 1 O(CC(O)CNC(C)C)c1ccc(cc1)COCCOC(C)C 

112 Bosentan 50 
0.000

0 1 
S(=O)(=O)(Nc1nc(nc(OCCO)c1Oc1ccccc1OC)-
c1ncccn1)c1ccc(cc1)C(C)(C)C 

113 BRETYLIUM 23 

-
0.524

8 0 Brc1ccccc1C[N+](CC)(C)C 

114 
Bromazepa
m 84 

0.720
2 1 Brc1cc2c(NC(=O)CN=C2c2ncccc2)cc1 

115 Bromfenac 67 
0.307

6 1 Brc1ccc(cc1)C(=O)c1cccc(CC(O)=O)c1N 

116 Bromhexine 77.5 
0.537

1 1 Brc1cc(Br)cc(CN(C)C2CCCCC2)c1N 

117 
Bromocripti
ne 28 

-
0.410

2 0 

CC(C)CC1C(=O)N2CCCC2C3(N1C(=O)C(O3)(C(C)C)NC
(=O)C4CN(C5CC6=C(NC7=CC=CC(=C67)C5=C4)Br)C)
O 

118 Bromopride 67.5 
0.317

4 1 Brc1cc(C(=O)NCCN(CC)CC)c(OC)cc1N 

119 
Bromphenir
amine 89 

0.908
0 1 Brc1ccc(cc1)C(CCN(C)C)c1ncccc1 

120 Brotizolam 70 
0.368

0 1 Brc1sc2-n3c(nnc3C)CN=C(c2c1)c1ccccc1Cl 

121 Bucindolol 30 

-
0.368

0 0 
O(CC(O)CNC(Cc1c2c([nH]c1)cccc2)(C)C)c1ccccc1C#
N 

122 Budesonide 37 

-
0.231

1 0 
O1C2(C(OC1CCC)CC1C3C(C4(C(=CC(=O)C=C4)CC3)C)
C(O)CC12C)C(=O)CO 

123 Budipine 47 

-
0.052

2 0 N1(CCC(CC1)(c1ccccc1)c1ccccc1)C(C)(C)C 

124 Buflomedil 65 
0.268

8 1 O(C)c1cc(OC)cc(OC)c1C(=O)CCCN1CCCC1 
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125 Bufuralol 46 

-
0.069

6 0 CCC1=CC=CC2=C1OC(=C2)C(CNC(C)(C)C)O 

126 Bumetanide 90 
0.954

2 1 S(=O)(=O)(N)c1cc(cc(NCCCC)c1Oc1ccccc1)C(O)=O 

127 Bupivacaine 0 

-
2.000

0 0 O=C(Nc1c(cccc1C)C)C1N(CCCC1)CCCC 

128 
Buprenorph
ine 28 

-
0.410

2 0 
O1C2C34C5(CC(C(O)(C(C)(C)C)C)C2(OC)CC5)C(N(CC
3)CC2CC2)Cc2c4c1c(O)cc2 

129 Buspirone 3.9 

-
1.391

7 0 
O=C1N(CCCCN2CCN(CC2)c2ncccn2)C(=O)CC2(C1)CC
CC2 

130 Busulfan 70 
0.368

0 1 S(OCCCCOS(=O)(=O)C)(=O)(=O)C 

131 Butalbital 85 
0.753

3 1 O=C1NC(=O)NC(=O)C1(CC(C)C)CC=C 

132 
Butorphano
l 17 

-
0.688

6 0 OC12C3(CCCC1)CCN(C2Cc1c3cc(O)cc1)CC1CCC1 

133 
Butylscopol
amine 1 

-
1.995

6 0 
O1C2C3[N+](C(CC(OC(=O)C(CO)c4ccccc4)C3)C12)(C
CCC)C 

134 Cabergoline 65 
0.268

8 1 
O=C(N(CCCN(C)C)C(=O)NCC)C1CC2C(N(C1)CC=C)Cc
1c3c2cccc3[nH]c1 

135 Caffeine 98 
1.690

2 1 O=C1N(C)C(=O)N(c2ncn(c12)C)C 

136 Calcipotriol 5.5 

-
1.235

1 0 
OC1CC(O)CC(=CC=C2C3CCC(C(C=CC(O)C4CC4)C)C3(
CCC2)C)C1=C 

137 Calcitriol 61 
0.194

3 1 
OC1CC(O)CC(=CC=C2C3CCC(C(CCCC(O)(C)C)C)C3(CC
C2)C)C1=C 

138 
Capecitabin
e 99 

1.995
6 1 

FC1=CN(C2OC(C)C(O)C2O)C(=O)N=C1NC(OCCCCC)=
O 

139 Captopril 69 
0.347

5 1 SCC(C(=O)N1CCCC1C(O)=O)C 

140 
Carbamaze
pine 70 

0.368
0 1 O=C(N)N1c2c(C=Cc3c1cccc3)cccc2 

141 
Carbenicilli
n 35 

-
0.268

8 0 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=O)C(C(O)=O)c
1ccccc1 

142 
Carbimazol
e 0 

-
2.000

0 0 S=C1N(C=CN1C)C(OCC)=O 

143 Carmustine 11.5 

-
0.886

2 0 ClCCN(N=O)C(=O)NCCCl 
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144 Carteolol 88 
0.865

3 1 O(CC(O)CNC(C)(C)C)c1c2CCC(=O)Nc2ccc1 

145 
Carvedilol 
(racemic) 25 

-
0.477

1 0 
O(CCNCC(OCc1c2c3c([nH]c2ccc1)cccc3)O)c1ccccc1
OC 

146 Cefacetrile 0 

-
2.000

0 0 
S1C2N(C(=O)C2NC(=O)CC#N)C(C(O)=O)=C(C1)COC(
=O)C 

147 Cefaclor 90 
0.954

2 1 
ClC=1CSC2N(C(=O)C2NC(=O)C(N)c2ccccc2)C=1C(O)
=O 

148 Cefadroxil 95 
1.278

8 1 
S1C2N(C(=O)C2NC(=O)C(N)c2ccc(O)cc2)C(C(O)=O)=
C(C1)C 

149 
Cefamandol
e 96 

1.380
2 1 

Cn1nnnc1SCC2=C(N3C(SC2)C(NC(=O)C(O)c4ccccc4)
C3=O)C(=O)O 

150 Cefatrizine 66 
0.288

1 1 
S1C2N(C(=O)C2NC(=O)C(N)c2ccc(O)cc2)C(C(O)=O)=
C(C1)CSc1nn[nH]c1 

151 cefazolin 0 

-
2.000

0 0 
s1c(nnc1SCC=1CSC2N(C(=O)C2NC(=O)Cn2nnnc2)C=
1C(O)=O)C 

152 
cefcanel 
daloxate 40 

-
0.176

1 0 
s1c(nnc1SCC=1CSC2N(C(=O)C2NC(=O)C(OC(=O)C(N)
C)c2ccccc2)C=1C(OCC=1OC(OC=1C)=O)=O)C 

153 Cefdinir 18.5 

-
0.644

0 0 
C=CC1=C(N2C(C(C2=O)NC(=O)C(=NO)C3=CSC(=N3)
N)SC1)C(=O)O 

154 Cefditoren 14 

-
0.788

4 0 
s1cnc(C)c1C=CC=1CSC2N(C(=O)C2NC(=O)C(=NOC)c
2nc(sc2)N)C=1C(O)=O 

155 Cefepime 99 
1.995

6 1 
s1cc(nc1N)C(=NOC)C(=O)NC1C2SCC(C[N+]3(CCCC3)
C)=C(N2C1=O)C(O)=O 

156 Cefetamet 47 

-
0.052

2 0 
s1cc(nc1N)C(=NOC)C(=O)NC1C2SCC(C)=C(N2C1=O)
C(O)=O 

157 Cefixime 47 

-
0.052

2 0 
s1cc(nc1N)C(=NOCC(O)=O)C(=O)NC1C2SCC(C=C)=C(
N2C1=O)C(O)=O 

158 Cefodizime 0 

-
2.000

0 0 
s1c(CC(O)=O)c(nc1SCC=1CSC2N(C(=O)C2NC(=O)C(=
NOC)c2nc(sc2)N)C=1C(O)=O)C 

159 
Cefoperazo
ne 10 

-
0.954

2 0 
S1C2N(C(=O)C2NC(=O)C(NC(=O)N2CCN(CC)C(=O)C2
=O)c2ccc(O)cc2)C(C(O)=O)=C(C1)CSc1nnnn1C 

160 Cefoxitin 0 

-
2.000

0 0 
COC1(C2N(C1=O)C(=C(CS2)COC(=O)N)C(=O)O)NC(=
O)CC3=CC=CS3 
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161 
Cefpodoxim
e Proxetil 52 

0.034
8 1 

s1cc(nc1N)C(=NOC)C(=O)NC1C2SCC(COC)=C(N2C1=
O)C(OC(OC(OC(C)C)=O)C)=O 

162 Cefprozil 90 
0.954

2 1 
S1C2N(C(=O)C2NC(=O)C(N)c2ccc(O)cc2)C(C(O)=O)=
C(C1)C=CC 

163 Ceftazidime 0 

-
2.000

0 0 
s1cc(nc1N)C(=NOC(C(O)=O)(C)C)C(=O)NC1C2SCC(C[
n+]3ccccc3)=C(N2C1=O)C(O)=O 

164 Ceftibuten 82.5 
0.673

4 1 
s1cc(nc1N)C(=CCC(O)=O)C(=O)NC1C2SCC=C(N2C1=
O)C(O)=O 

165 Ceftizoxime 0 

-
2.000

0 0 
s1cc(nc1N)C(=NOC)C(=O)NC1C2SCC=C(N2C1=O)C(O
)=O 

166 Ceftriaxone 0 

-
2.000

0 0 
CON=C(C(=O)NC1C2SCC(=C(N2C1=O)C(=O)O)CSC3=
NC(=O)C(=O)NN3C)c4csc(N)n4 

167 Cefuroxime 32 

-
0.327

4 0 
S1C2N(C(=O)C2NC(=O)C(=NOC)c2occc2)C(C(O)=O)=
C(C1)COC(=O)N 

168 Celiprolol 40 

-
0.176

1 0 
O(CC(O)CNC(C)(C)C)c1ccc(NC(=O)N(CC)CC)cc1C(=O)
C 

169 Cephalexin 90 
0.954

2 1 
S1C2N(C(=O)C2NC(=O)C(N)c2ccccc2)C(C(O)=O)=C(C
1)C 

170 Cephalothin 0 

-
2.000

0 0 
s1cccc1CC(=O)NC1C2SCC(COC(=O)C)=C(N2C1=O)C(
O)=O 

171 Cephapirin 0 

-
2.000

0 0 
S1C2N(C(=O)C2NC(=O)CSc2ccncc2)C(C(O)=O)=C(C1)
COC(=O)C 

172 Cephradine 94 
1.195

0 1 
S1C2N(C(=O)C2NC(=O)C(N)C=2CC=CCC=2)C(C(O)=O
)=C(C1)C 

173 Cerivastatin 60 
0.176

1 1 
Fc1ccc(cc1)-
c1c(COC)c(nc(C(C)C)c1C=CC(O)CC(O)CC(O)=O)C(C)C 

174 Cetirizine 90 
0.954

2 1 Clc1ccc(cc1)C(N1CCN(CC1)CCOCC(O)=O)c1ccccc1 

175 
Chlorambuc
il 82 

0.658
5 1 ClCCN(CCCl)c1ccc(cc1)CCCC(O)=O 

176 
Chloramph
enicol 82 

0.658
5 1 ClC(Cl)C(=O)NC(C(O)c1ccc([N+](=O)[O-])cc1)CO 

177 

Chloramph
enicol_palm
itate 80 

0.602
1 1 

ClC(Cl)C(=O)NC(C(O)c1ccc([N+](=O)[O-
])cc1)COC(=O)CCCCCCCCCCCCCCC 
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178 
Chlordiazep
oxide 99 

1.995
6 1 Clc1cc2c(N=C(NC)C[N+]([O-])=C2c2ccccc2)cc1 

179 
Chlorhexidi
ne 1 

-
1.995

6 0 
Clc1ccc(NC(=NC(=NCCCCCCN=C(N=C(Nc2ccc(Cl)cc2)
N)N)N)N)cc1 

180 
Chlormezan
one 99 

1.995
6 1 Clc1ccc(cc1)C1S(=O)(=O)CCC(=O)N1C 

181 
Chloroquin
e 80 

0.602
1 1 Clc1cc2nccc(N(CCCCN(CC)CC)C)c2cc1 

182 
Chlorothiazi
de 13 

-
0.825

6 0 Clc1cc2N=CNS(=O)(=O)c2cc1S(=O)(=O)N 

183 Chloroxine 89 
0.908

0 1 Clc1cc(Cl)c2c(nccc2)c1O 

184 
Chlorphenir
amine 41 

-
0.158

1 0 Clc1ccc(N(CCN(C)C)c2ncccc2)cc1 

185 
Chlorproma
zine 25 

-
0.477

1 0 Clc1cc2N(c3c(Sc2cc1)cccc3)CCCN(C)C 

186 
CHLORPRO
PAMIDE 95 

1.278
8 1 Clc1ccc(S(=O)(=O)NC(=O)NCCC)cc1 

187 
Chlorprothi
xene 41 

-
0.158

1 0 Clc1cc2c(Sc3c(cccc3)C2=CCCN(C)C)cc1 

188 
Chlortetrac
ycline 30 

-
0.368

0 0 
CC1(C2CC3C(C(=O)C(=C(C3(C(=O)C2=C(C4=C(C=CC(
=C41)Cl)O)O)O)O)C(=O)N)N(C)C)O 

189 Cibenzoline 86 
0.788

4 1 N1CCN=C1C1CC1(c1ccccc1)c1ccccc1 

190 Cicaprost 99 
1.995

6 1 
OC1CC2C(CC(C2)=CCOCC(O)=O)C1C#CC(O)C(CC#CC
C)C 

191 Ciclesonide 1 

-
1.995

6 0 
O1C2(C(OC1C1CCCCC1)CC1C3C(C4(C(=CC(=O)C=C4)
CC3)C)C(O)CC12C)C(=O)COC(=O)C(C)C 

192 Cicloprolol 99 
1.995

6 1 CC(C)NCC(COC1=CC=C(C=C1)OCCOCC2CC2)O 

193 Cidofovir 5 

-
1.278

8 0 P(O)(O)(=O)COC(CN1C=CC(=NC1=O)N)CO 

194 CILAZAPRIL 60 
0.176

1 1 
O=C1N2N(CCCC1NC(CCc1ccccc1)C(OCC)=O)CCCC2C
(O)=O 

195 Cilazaprilat 26 

-
0.454

3 0 
O=C1N2N(CCCC1NC(CCc1ccccc1)C(O)=O)CCCC2C(O
)=O 
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196 Cilomilast 99 
1.995

6 1 O(c1cc(ccc1OC)C1(CCC(CC1)C(O)=O)C#N)C1CCCC1 

197 Cimetidine 60 
0.176

1 1 S(Cc1nc[nH]c1C)CCNC(=NC)NC#N 

198 
Cimetropiu
m 2 

-
1.690

2 0 
O1C2C3[N+](C(CC(OC(=O)C(CO)c4ccccc4)C3)C12)(C
C1CC1)C 

199 Cinacalcet 20 

-
0.602

1 0 FC(F)(F)c1cc(ccc1)CCCNC(C)c1c2c(ccc1)cccc2 

200 
Cinolazepa
m 95 

1.278
8 1 Clc1cc2c(N(CCC#N)C(=O)C(O)N=C2c2ccccc2F)cc1 

201 cinoxacin 72.5 
0.421

0 1 O1c2c(OC1)cc1N(N=C(C(O)=O)C(=O)c1c2)CC 

202 Ciprofibrate 99 
1.995

6 1 ClC1(Cl)CC1c1ccc(OC(C(O)=O)(C)C)cc1 

203 
Ciprofloxaci
n 60 

0.176
1 1 Fc1cc2c(nc1N1CCCCC1)N(C=C(C(O)=O)C2=O)C1CC1 

204 Cisapride 40 

-
0.176

1 0 
Clc1cc(C(=O)NC2CCN(CC2OC)CCCOc2ccc(F)cc2)c(O
C)cc1N 

205 Cladribine 45 

-
0.087

2 0 Clc1nc(N)c2ncn(c2n1)C1OC(CO)C(O)C1 

206 
Clarithromy
cin 55 

0.087
2 1 

O1C(CC)C(O)(C)C(O)C(C)C(=O)C(CC(OC)(C)C(OC2OC(
CC(N(C)C)C2O)C)C(C)C(OC2OC(C)C(O)C(OC)(C2)C)C(
C)C1=O)C 

207 

Clavulanic 
Acid 
(Clavulanat
e) 75 

0.477
1 1 O1C2N(C(C(O)=O)C1=CCO)C(=O)C2 

208 Clemastine 37 

-
0.231

1 0 Clc1ccc(cc1)C(OCCC1N(CCC1)C)(C)c1ccccc1 

209 Clenbuterol 99 
1.995

6 1 Clc1cc(cc(Cl)c1N)C(O)CNC(C)(C)C 

210 
Clinafloxaci
n 90 

0.954
2 1 

Clc1c2N(C=C(C(O)=O)C(=O)c2cc(F)c1N1CC(N)CC1)C
1CC1 

211 Clindamycin 87 
0.825

6 1 
ClC(C(NC(=O)C1N(CC(C1)CCC)C)C1OC(SC)C(O)C(O)C
1O)C 

212 Clobazam 90 
0.954

2 1 Clc1cc2N(C(=O)CC(=O)N(c2cc1)C)c1ccccc1 

213 Clodronate 1 

-
1.995

6 0 ClC(Cl)(P(O)(O)=O)P(O)(O)=O 
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214 Clofarabine 50 
0.000

0 1 Clc1nc(N)c2ncn(c2n1)C1OC(CO)C(O)C1F 

215 Clofazimine 57 
0.122

4 1 
Clc1ccc(N2C3=CC(=NC(C)C)C(Nc4ccc(Cl)cc4)=CC3=N
c3c2cccc3)cc1 

216 Clofibrate 95 
1.278

8 1 Clc1ccc(OC(C(OCC)=O)(C)C)cc1 

217 
Clomethiaz
ole 25 

-
0.477

1 0 ClCCc1scnc1C 

218 Clomifene 90 
0.954

2 1 ClC(=C(c1ccc(OCCN(CC)CC)cc1)c1ccccc1)c1ccccc1 

219 
Clomiprami
ne 51 

0.017
4 1 Clc1cc2N(c3c(CCc2cc1)cccc3)CCCN(C)C 

220 
Clonazepa
m 98 

1.690
2 1 Clc1ccccc1C1=NCC(=O)Nc2c1cc([N+](=O)[O-])cc2 

221 Clonidine 95 
1.278

8 1 Clc1cccc(Cl)c1N=C1NCCN1 

222 Clopidogrel 50 
0.000

0 1 Clc1ccccc1C(N1CCc2sccc2C1)C(OC)=O 

223 Clorazepate 91 
1.004

8 1 Clc1cc2c(NC(=O)C(N=C2c2ccccc2)C(O)=O)cc1 

224 
Clotrimazol
e 0 

-
2.000

0 0 Clc1ccccc1C(n1ccnc1)(c1ccccc1)c1ccccc1 

225 Cloxacillin 40 

-
0.176

1 0 
Clc1ccccc1-
c1noc(C)c1C(=O)NC1C2SC(C)(C)C(N2C1=O)C(O)=O 

226 Clozapine 55 
0.087

2 1 Clc1cc2N=C(N3CCN(CC3)C)c3c(Nc2cc1)cccc3 

227 COCAINE 57 
0.122

4 1 O(C(=O)c1ccccc1)C1CC2N(C(CC2)C1C(OC)=O)C 

228 Codeine 50 
0.000

0 1 O1C2C34C(C(N(CC3)C)Cc3c4c1c(OC)cc3)C=CC2O 

229 Colchicine 50 
0.000

0 1 
O(C)C1=CC=C2C(=CC1=O)C(NC(=O)C)CCc1c2c(OC)c(
OC)c(OC)c1 

230 Colistin 0 

-
2.000

0 0 

S(O)(=O)(=O)CNCCC1NC(=O)C(NC(=O)C(NC(=O)C(N
C(=O)C(NC(=O)C(NC(=O)C(NC(=O)C(NC(=O)C(NC(=O
)CCCCC(CC)C)CCNCS(O)(=O)=O)C(O)C)CCNCS(O)(=O
)=O)CCNC(=O)C(NC1=O)C(O)C)CCNCS(O)(=O)=O)CC(
C)C)CC(C)C)CCNCS(O)(=O)=O 

231 Conivaptan 42 

-
0.140

2 0 
O=C(N1CCc2nc([nH]c2-
c2c1cccc2)C)c1ccc(NC(=O)c2ccccc2-c2ccccc2)cc1 

232 Cotinine 97 
1.509

7 1 O=C1N(C)C(CC1)c1cccnc1 
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233 Coumarin 3 

-
1.509

7 0 O1c2c(C=CC1=O)cccc2 

234 
Cyclobenza
prine 55 

0.087
2 1 N(CCC=C1c2c(C=Cc3c1cccc3)cccc2)(C)C 

235 
Cyclopenthi
azide 99 

1.995
6 1 Clc1cc2NC(NS(=O)(=O)c2cc1S(=O)(=O)N)CC1CCCC1 

236 
Cyclophosp
hamide 74 

0.454
3 1 ClCCN(P1(OCCCN1)=O)CCCl 

237 Cycloserine 80 
0.602

1 1 O1NC(=O)C(N)C1 

238 
Cyclosporin
e 30 

-
0.368

0 0 

O=C1N(C)C(C(O)C(CC=CC)C)C(=O)NC(CC)C(=O)N(CC(
=O)N(C)C(CC(C)C)C(=O)NC(C(C)C)C(=O)N(C)C(CC(C)
C)C(=O)NC(C)C(=O)NC(C)C(=O)N(C)C(CC(C)C)C(=O)N
(C)C(CC(C)C)C(=O)N(C)C1C(C)C)C 

239 
Cyproteron
e 99 

1.995
6 1 

ClC=1C2=CC(=O)C3C(C3)C2(C2C(C3CCC(O)(C(=O)C)C
3(CC2)C)C=1)C 

240 Cytarabine 20 

-
0.602

1 0 O1C(CO)C(O)C(O)C1N1C=CC(=NC1=O)N 

241 Dantrolene 70 
0.368

0 1 
o1c(ccc1C=NN1CC(=O)NC1=O)-c1ccc([N+](=O)[O-
])cc1 

242 Dapsone 93 
1.123

4 1 S(=O)(=O)(c1ccc(N)cc1)c1ccc(N)cc1 

243 Daptomycin 0 

-
2.000

0 0 

O1C(C)C(NC(=O)C(NC(=O)C(NC(=O)C(NC(=O)CCCCC
CCCC)Cc2c3c([nH]c2)cccc3)CC(=O)N)CC(O)=O)C(=O)
NCC(=O)NC(CCCN)C(=O)NC(CC(O)=O)C(=O)NC(C)C(
=O)NC(CC(O)=O)C(=O)NCC(=O)NC(CO)C(=O)NC(C(C
C(O)=O)C)C(=O)NC(CC(=O)c2ccccc2N)C1=O 

244 Darifenacin 17 

-
0.688

6 0 
O1CCc2cc(ccc12)CCN1CC(CC1)C(C(=O)N)(c1ccccc1)
c1ccccc1 

245 Darunavir 37 

-
0.231

1 0 
S(=O)(=O)(N(CC(C)C)CC(O)C(NC(OC1C2CCOC2OC1)=
O)Cc1ccccc1)c1ccc(N)cc1 

246 Dasatinib 15 

-
0.753

3 0 
Clc1cccc(C)c1NC(=O)c1sc(nc1)Nc1nc(nc(N2CCN(CC
2)CCO)c1)C 

247 Deferasirox 70 
0.368

0 1 
O=C1C=CC=CC1=C1NC(NN1c1ccc(cc1)C(O)=O)=C1C
=CC=CC1=O 

248 
Deferoxami
ne 5 

-
1.278

8 0 
O=C(N(O)CCCCCNC(=O)CCC(=O)N(O)CCCCCN)CCC(=
O)NCCCCCN(O)C(=O)C 

249 Deflazacort 68 
0.327

4 1 
O1C2CC3C4C(C5(C(=CC(=O)C=C5)CC4)C)C(O)CC3(C)
C2(N=C1C)C(=O)COC(=O)C 
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250 Delapril 55 
0.087

2 1 
O(C(=O)C(NC(C(=O)N(CC(O)=O)C1Cc2c(C1)cccc2)C)
CCc1ccccc1)CC 

251 Delavirdine 85 
0.753

3 1 
S(=O)(=O)(Nc1cc2cc([nH]c2cc1)C(=O)N1CCN(CC1)c1
ncccc1NC(C)C)C 

252 
Demeclocyc
line 66 

0.288
1 1 

Clc1c2c(C(=O)C=3C(CC4C(O)(C(=O)C(C(=O)N)=C(O)C
4N(C)C)C=3O)C2O)c(O)cc1 

253 Depamide 68 
0.327

4 1 O=C(N)C(CCC)CCC 

254 
Desipramin
e 82.5 

0.673
4 1 N(CCCN1c2c(CCc3c1cccc3)cccc2)C 

255 
Desmopres
sin 15 

-
0.753

3 0 

S1SCCC(=O)NC(Cc2ccc(O)cc2)C(=O)NC(Cc2ccccc2)C(
=O)NC(CCC(=O)N)C(=O)NC(CC(=O)N)C(=O)NC(C1)C(
=O)N1CCCC1C(=O)NC(CCCN=C(N)N)C(=O)NCC(=O)N 

256 Desogestrel 5 

-
1.278

8 0 OC1(CCC2C3C(C4C(CC3)=CCCC4)C(CC12CC)=C)C#C 

257 
Dexfenflura
mine 89 

0.908
0 1 FC(F)(F)c1cc(ccc1)CC(NCC)C 

258 
Dexloxiglu
mide 48 

-
0.034

8 0 
Clc1cc(ccc1Cl)C(=O)NC(CCC(O)=O)C(=O)N(CCCCC)C
CCOC 

259 
Dextroamp
hetamine 75 

0.477
1 1 NC(Cc1ccccc1)C 

260 
Dextrometh
orphan 11 

-
0.908

0 0 O(C)c1cc2C34C(C(N(CC3)C)Cc2cc1)CCCC4 

261 
Dextromora
mide 99 

1.995
6 1 

O1CCN(CC1)CC(C(C(=O)N1CCCC1)(c1ccccc1)c1ccccc
1)C 

262 Dextrose 99 
1.995

6 1 O1C(CO)C(O)C(O)C(O)C1O 

263 Diacetolol 35 

-
0.268

8 0 O(CC(O)CNC(C)C)c1ccc(NC(=O)C)cc1C(=O)C 

264 
Diacetylmor
phine 1 

-
1.995

6 0 
O1C2C34C(C(N(CC3)C)Cc3c4c1c(OC(=O)C)cc3)C=CC
2OC(=O)C 

265 Diatrizoate 5 

-
1.278

8 0 Ic1c(C(O)=O)c(I)c(NC(=O)C)c(I)c1NC(=O)C 

266 Diazepam 99 
1.995

6 1 Clc1cc2c(N(C)C(=O)CN=C2c2ccccc2)cc1 

267 Diazoxide 90 
0.954

2 1 Clc1cc2S(=O)(=O)NC(=Nc2cc1)C 
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268 Diclofenac 54 
0.069

6 1 Clc1cc(Cl)ccc1Nc1ccccc1CC(O)=O 

269 Dicloxacillin 67.5 
0.317

4 1 
Clc1cccc(Cl)c1-
c1noc(C)c1C(=O)NC1C2SC(C)(C)C(N2C1=O)C(O)=O 

270 Didanosine 38 

-
0.212

6 0 O1C(CCC1n1c2N=CNC(=O)c2nc1)CO 

271 Dienogest 94 
1.195

0 1 
OC1(CCC2C3C(=C4C(=CC(=O)CC4)CC3)CCC12C)CC#
N 

272 Diflunisal 85 
0.753

3 1 Fc1cc(F)ccc1-c1cc(C(O)=O)c(O)cc1 

273 Digitoxin 95 
1.278

8 1 

O1C(C)C(OC2OC(C)C(O)C(O)C2)C(O)CC1OC1C(OC(O
C2CC3CCC4C(CCC5(C)C(CCC45O)C4=CC(OC4)=O)C3(
CC2)C)CC1O)C 

274 Digoxin 70 
0.368

0 1 

O1C(C)C(OC2OC(C)C(O)C(O)C2)C(O)CC1OC1C(OC(O
C2CC3CCC4C(CC(O)C5(C)C(CCC45O)C4=CC(OC4)=O)
C3(CC2)C)CC1O)C 

275 
Dihydrocod
eine 20 

-
0.602

1 0 O1C2C34C(C(N(CC3)C)Cc3c4c1c(OC)cc3)CCC2O 

276 
Dihydroerg
osine 10 

-
0.954

2 0 
O1C(NC(=O)C2CC3C(N(C2)C)Cc2c4c3cccc4[nH]c2)(C
)C(=O)N2C(CC(C)C)C(=O)N3C(CCC3)C12O 

277 
Dihydroerg
otamine 1 

-
1.995

6 0 
O1C(NC(=O)C2CC3C(N(C2)C)Cc2c4c3cccc4[nH]c2)(C
)C(=O)N2C(Cc3ccccc3)C(=O)N3C(CCC3)C12O 

278 Dilevalol 12 

-
0.865

3 0 Oc1ccc(cc1C(=O)C)C(O)CNC(CCc1ccccc1)C 

279 Diloxanide 90 
0.954

2 1 ClC(Cl)C(=O)N(C)c1ccc(O)cc1 

280 Diltiazem 38 

-
0.212

6 0 
S1c2c(N(CCN(C)C)C(=O)C(OC(=O)C)C1c1ccc(OC)cc1)
cccc2 

281 
Dimercapro
l 0 

-
2.000

0 0 SC(CO)CS 

282 
Diphenhydr
amine 72 

0.410
2 1 O(C(c1ccccc1)c1ccccc1)CCN(C)C 

283 
Diprophyllin
e 90 

0.954
2 1 O=C1N(C)C(=O)N(c2ncn(c12)CC(O)CO)C 

284 
Dipyridamol
e 50 

0.000
0 1 

OCCN(CCO)c1nc(N2CCCCC2)c2nc(nc(N3CCCCC3)c2
n1)N(CCO)CCO 
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285 
Dirithromyc
in 10 

-
0.954

2 0 

O1C(CC)C(O)(C2OC(NC(C2C)C(CC(O)(C)C(OC2OC(CC
(N(C)C)C2O)C)C(C)C(OC2OC(C)C(O)C(OC)(C2)C)C(C)
C1=O)C)COCCOC)C 

286 
Disopyrami
de 83 

0.688
6 1 O=C(N)C(CCN(C(C)C)C(C)C)(c1ccccc1)c1ncccc1 

287 Distigmine 8 

-
1.060

7 0 
O(C(=O)N(CCCCCCN(C(Oc1ccc[n+](c1)C)=O)C)C)c1cc
c[n+](c1)C 

288 Disulfiram 80 
0.602

1 1 S(SC(=S)N(CC)CC)C(=S)N(CC)CC 

289 Docetaxel 0 

-
2.000

0 0 

O1C2CC(O)C3(C(C(OC(=O)c4ccccc4)C4(O)CC(OC(=O
)C(O)C(NC(OC(C)(C)C)=O)c5ccccc5)C(=C(C4(C)C)C(O
)C3=O)C)C2(OC(=O)C)C1)C 

290 Docosanol 0 

-
2.000

0 0 OCCCCCCCCCCCCCCCCCCCCCC 

291 Dofetilide 96 
1.380

2 1 
S(=O)(=O)(Nc1ccc(cc1)CCN(CCOc1ccc(NS(=O)(=O)C)
cc1)C)C 

292 Dolasetron 75 
0.477

1 1 
O(C(=O)c1c2c([nH]c1)cccc2)C1CC2N3CC(=O)C(C2)C
C3C1 

293 
Domperido
ne 15 

-
0.753

3 0 
Clc1cc2NC(=O)N(c2cc1)C1CCN(CC1)CCCN1c2c(NC1
=O)cccc2 

294 Donepezil 99 
1.995

6 1 
O(C)c1cc2c(CC(CC3CCN(CC3)Cc3ccccc3)C2=O)cc1O
C 

295 Dosulepin 30 

-
0.368

0 0 S1Cc2c(cccc2)C(c2c1cccc2)=CCCN(C)C 

296 dOTC 80 
0.602

1 1 S1C(OCC1N1C=CC(=NC1=O)N)CO 

297 Doxapram 64 
0.249

9 1 
O1CCN(CC1)CCC1CN(CC)C(=O)C1(c1ccccc1)c1ccccc
1 

298 Doxepin 30 

-
0.368

0 0 O1Cc2c(cccc2)C(c2c1cccc2)=CCCN(C)C 

299 
Doxifluridin
e 40 

-
0.176

1 0 FC1=CN(C2OC(C)C(O)C2O)C(=O)NC1=O 

300 
DOXORUBIC
IN 5 

-
1.278

8 0 
O1C(C)C(O)C(N)CC1OC1CC(O)(Cc2c1c(O)c1c(C(=O)c
3c(C1=O)c(OC)ccc3)c2O)C(=O)CO 

301 Doxycycline 93 
1.123

4 1 
OC12C(C(N(C)C)C(O)=C(C(=O)N)C1=O)C(O)C1C(=C2
O)C(=O)c2c(cccc2O)C1C 

302 Doxylamine 24.7 

-
0.484

1 0 O(C(C)(c1ccccc1)c1ncccc1)CCN(C)C 
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303 Droperidol 75 
0.477

1 1 
Fc1ccc(cc1)C(=O)CCCN1CCC(N2c3c(NC2=O)cccc3)=
CC1 

304 
Drospireno
ne 76 

0.500
6 1 

O1C2(C3C(C4C5C(CCC24C)C2(C(=CC(=O)CC2)C2C5C
2)C)C3)CCC1=O 

305 Drotaverine 58 
0.140

2 1 O(CC)c1cc(ccc1OCC)C=C1NCCc2cc(OCC)c(OCC)cc12 

306 Droxidopa 90 
0.954

2 1 Oc1cc(ccc1O)C(O)C(N)C(O)=O 

307 Duloxetine 50 
0.000

0 1 s1cccc1C(Oc1c2c(ccc1)cccc2)CCNC 

308 Dutasteride 60 
0.176

1 1 
FC(F)(F)c1ccc(cc1NC(=O)C1CCC2C3C(CCC12C)C1(C(
NC(=O)C=C1)CC3)C)C(F)(F)F 

309 
Dydrogeste
rone 28 

-
0.410

2 0 
O=C1CCC2(C3C(C4CCC(C(=O)C)C4(CC3)C)C=CC2=C1
)C 

310 
Edrophoniu
m 0 

-
2.000

0 0 Oc1cc([N+](CC)(C)C)ccc1 

311 Efavirenz 42.5 

-
0.131

3 0 Clc1cc2c(NC(OC2(C#CC2CC2)C(F)(F)F)=O)cc1 

312 Eflornithine 55 
0.087

2 1 FC(F)C(N)(CCCN)C(O)=O 

313 Emedastine 50 
0.000

0 1 O(CCn1c2c(nc1N1CCCN(CC1)C)cccc2)CC 

314 
Emeproniu
m 1 

-
1.995

6 0 CC[N+](C)(C)C(C)CC(C1=CC=CC=C1)C2=CC=CC=C2 

315 Enalapril 63.5 
0.240

5 1 
O(C(=O)C(NC(C(=O)N1CCCC1C(O)=O)C)CCc1ccccc1)
CC 

316 Enalaprilat 40 

-
0.176

1 0 OC(=O)C1N(CCC1)C(=O)C(NC(CCc1ccccc1)C(O)=O)C 

317 Encainide 27 

-
0.432

0 0 O(C)c1ccc(cc1)C(=O)Nc1ccccc1CCC1N(CCCC1)C 

318 Endralazine 75 
0.477

1 1 O=C(N1CC2=CC(NN=C2CC1)=NN)c1ccccc1 

319 Enoxacin 87 
0.825

6 1 Fc1cc2c(nc1N1CCNCC1)N(C=C(C(O)=O)C2=O)CC 

320 Entacapone 42 

-
0.140

2 0 Oc1c([N+](=O)[O-])cc(cc1O)C=C(C(=O)N(CC)CC)C#N 

321 Entecavir 99 
1.995

6 1 OC1CC(n2c3NC(=NC(=O)c3nc2)N)C(=C)C1CO 

322 Epanolol 8 
-

1.060 0 O(CC(O)CNCCNC(=O)Cc1ccc(O)cc1)c1ccccc1C#N 
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323 Eplerenone 69 
0.347

5 1 
O1C2(CCC1=O)CCC1C3C4(OC4CC12C)C1(C(CC3C(OC
)=O)=CC(=O)CC1)C 

324 Epristeride 93 
1.123

4 1 
OC(=O)C=1CCC2(C3C(C4CCC(C(=O)NC(C)(C)C)C4(CC
3)C)CC=C2C=1)C 

325 Eprosartan 13 

-
0.825

6 0 
s1cccc1CC(=Cc1n(Cc2ccc(cc2)C(O)=O)c(nc1)CCCC)C(
O)=O 

326 Eproxindine 70 
0.368

0 1 
O(C)c1c2c(n(c1C(=O)NCC(O)CN(CC)CC)-
c1ccccc1)cccc2 

327 Eptifibatide 0 

-
2.000

0 0 

S1SCCC(=O)NC(CCCCNC(N)=N)C(=O)NCC(=O)NC(CC(
O)=O)C(=O)NC(Cc2c3c([nH]c2)cccc3)C(=O)N2C(CCC
2)C(=O)NC(C1)C(=O)N 

328 
Ergoloid 
mesylate 25 

-
0.477

1 0 
O1C(NC(=O)C2CC3C(N(C2)C)Cc2c4c3cccc4[nH]c2)(C
(C)C)C(=O)N2C(C(CC)(C)C)C(=O)N3C(CCC3)C12O 

329 Ergonovine 50 
0.000

0 1 
OCC(NC(=O)C1C=C2C(N(C1)C)Cc1c3c2cccc3[nH]c1)
C 

330 Ergotamine 2 

-
1.690

2 0 
O1C(NC(=O)C2C=C3C(N(C2)C)Cc2c4c3cccc4[nH]c2)(
C)C(=O)N2C(Cc3ccccc3)C(=O)N3C(CCC3)C12O 

331 Erlotinib 59 
0.158

1 1 O(CCOC)c1cc2c(ncnc2Nc2cc(ccc2)C#C)cc1OCCOC 

332 
Erythromyci
n 35 

-
0.268

8 0 

O1C(CC)C(O)(C)C(O)C(C)C(=O)C(CC(O)(C)C(OC2OC(C
C(N(C)C)C2O)C)C(C)C(OC2OC(C)C(O)C(OC)(C2)C)C(C
)C1=O)C 

333 
Esomeprazo
le 53 

0.052
2 1 S(=O)(Cc1ncc(C)c(OC)c1C)c1[nH]c2cc(OC)ccc2n1 

334 Estazolam 93 
1.123

4 1 Clc1cc2c(-n3c(nnc3)CN=C2c2ccccc2)cc1 

335 Estradiol 5 

-
1.278

8 0 OC1CCC2C3C(CCC12C)c1c(cc(O)cc1)CC3 

336 
Estradiol_1
7-valerate 3 

-
1.509

7 0 
O(C(=O)CCCC)C1CCC2C3C(CCC12C)c1c(cc(O)cc1)CC
3 

337 

Estramustin
e 
phosphate 43.7 

-
0.110

0 0 
ClCCN(CCCl)C(Oc1cc2CCC3C4CCC(OP(O)(O)=O)C4(C
CC3c2cc1)C)=O 

338 
Ethacrynic 
acid 99 

1.995
6 1 Clc1c(Cl)c(OCC(O)=O)ccc1C(=O)C(CC)=C 

339 Ethambutol 77 
0.524

8 1 OCC(NCCNC(CC)CO)CC 

340 Ethanol 80 0.602 1 OCC 
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1 

341 
Ethinylestra
diol 40 

-
0.176

1 0 OC1(CCC2C3C(CCC12C)c1c(cc(O)cc1)CC3)C#C 

342 
Ethionamid
e 80 

0.602
1 1 S=C(N)c1cc(ncc1)CC 

343 
Ethopropazi
ne 5 

-
1.278

8 0 S1c2c(N(c3c1cccc3)CC(N(CC)CC)C)cccc2 

344 
Ethosuximi
de 93 

1.123
4 1 O=C1NC(=O)CC1(CC)C 

345 
Ethoxzolami
de 65 

0.268
8 1 s1c2cc(OCC)ccc2nc1S(=O)(=O)N 

346 Etidocaine 0 

-
2.000

0 0 O=C(Nc1c(cccc1C)C)C(N(CCC)CC)CC 

347 
Etidronic 
Acid 5 

-
1.278

8 0 P(O)(O)(=O)C(P(O)(O)=O)(O)C 

348 Etilefrine 55 
0.087

2 1 Oc1cc(ccc1)C(O)CNCC 

349 Etodolac 90 
0.954

2 1 O1CCc2c([nH]c3c2cccc3CC)C1(CC(O)=O)CC 

350 Etofylline 80 
0.602

1 1 O=C1N(C)C(=O)N(c2ncn(c12)CCO)C 

351 Etoposide 52 
0.034

8 1 
O1C2C(OC(OC2)C)C(O)C(O)C1OC1C2C(C(c3c1cc1OC
Oc1c3)c1cc(OC)c(O)c(OC)c1)C(OC2)=O 

352 Etoricoxib 99 
1.995

6 1 Clc1cc(c(nc1)-c1ccc(nc1)C)-c1ccc(S(=O)(=O)C)cc1 

353 Etretinate 40 

-
0.176

1 0 
O(C)c1cc(C)c(C=CC(=CC=CC(=CC(OCC)=O)C)C)c(C)c1
C 

354 Exemestane 42 

-
0.140

2 0 
O=C1CCC2C3C(CCC12C)C1(C(=CC(=O)C=C1)C(C3)=C
)C 

355 Ezetimibe 50 
0.000

0 1 
Fc1ccc(cc1)C(O)CCC1C(N(C1=O)c1ccc(F)cc1)c1ccc(O
)cc1 

356 Famciclovir 77 
0.524

8 1 O(C(=O)C)CC(CCn1c2nc(ncc2nc1)N)COC(=O)C 

357 Famotidine 42 

-
0.140

2 0 s1cc(nc1N=C(N)N)CSCCC(=NS(=O)(=O)N)N 

358 Felbamate 90 
0.954

2 1 O(CC(COC(=O)N)c1ccccc1)C(=O)N 

359 Felodipine 15 

-
0.753

3 0 
Clc1c(cccc1Cl)C1C(C(OCC)=O)=C(NC(C)=C1C(OC)=O)
C 
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360 Femoxetine 8 

-
1.060

7 0 O(CC1CN(CCC1c1ccccc1)C)c1ccc(OC)cc1 

361 Fenbufen 78 
0.549

7 1 OC(=O)CCC(=O)c1ccc(cc1)-c1ccccc1 

362 
Fenflumizol
e 50 

0.000
0 1 

Fc1cc(F)ccc1-c1[nH]c(c(n1)-c1ccc(OC)cc1)-
c1ccc(OC)cc1 

363 
Fenoldopa
m 6 

-
1.195

0 0 Clc1c2c(cc(O)c1O)C(CNCC2)c1ccc(O)cc1 

364 Fenoterol 2 

-
1.690

2 0 Oc1cc(cc(O)c1)CC(O)NC(Cc1ccc(O)cc1)C 

365 Fenspiride 90 
0.954

2 1 O1C2(CCN(CC2)CCc2ccccc2)CNC1=O 

366 Fentanyl 1 

-
1.995

6 0 O=C(N(C1CCN(CC1)CCc1ccccc1)c1ccccc1)CC 

367 
Fexofenadi
ne 70 

0.368
0 1 

OC(C1CCN(CC1)CCCC(O)c1ccc(cc1)C(C(O)=O)(C)C)(c
1ccccc1)c1ccccc1 

368 Finasteride 63 
0.231

1 1 
O=C1NC2CCC3C4CCC(C(=O)NC(C)(C)C)C4(CCC3C2(C
=C1)C)C 

369 Flecainide 95 
1.278

8 1 FC(F)(F)COc1ccc(OCC(F)(F)F)cc1C(=O)NCC1NCCCC1 

370 Fleroxacin 99 
1.995

6 1 
Fc1c2N(C=C(C(O)=O)C(=O)c2cc(F)c1N1CCN(CC1)C)C
CF 

371 Floxuridine 90 
0.954

2 1 FC1=CN(C2OC(CO)C(O)C2)C(=O)NC1=O 

372 
FLUCLOXAC
ILLIN 60 

0.176
1 1 

Clc1cccc(F)c1-
c1noc(C)c1C(=O)NC1C2SC(C)(C)C(N2C1=O)C(O)=O 

373 Fluconazole 90 
0.954

2 1 Fc1cc(F)ccc1C(O)(Cn1ncnc1)Cn1ncnc1 

374 Flucytosine 84 
0.720

2 1 FC1=CNC(=O)N=C1N 

375 Fludarabine 57.5 
0.131

3 1 P(OCC1OC(n2c3nc(F)nc(N)c3nc2)C(O)C1O)(O)(O)=O 

376 Flumazenil 16 

-
0.720

2 0 Fc1cc2c(-n3c(CN(C)C2=O)c(nc3)C(OCC)=O)cc1 

377 Flunisolide 6.7 

-
1.143

8 0 
FC1C2=CC(=O)C=CC2(C2C(C3CC4OC(OC4(C(=O)CO)
C3(CC2O)C)(C)C)C1)C 

378 
Flunitrazep
am 80 

0.602
1 1 Fc1ccccc1C1=NCC(=O)N(c2c1cc([N+](=O)[O-])cc2)C 
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379 
Fluocortolo
ne 90 

0.954
2 1 

FC1C2=CC(=O)C=CC2(C2C(C3CC(C)C(C(=O)CO)C3(CC
2O)C)C1)C 

380 Fluorescein 99 
1.995

6 1 O1C2(c3c(cccc3)C1=O)c1c(Oc3c2ccc(O)c3)cc(O)cc1 

381 
FLUOROUR
ACIL 28 

-
0.410

2 0 FC1=CNC(=O)NC1=O 

382 Fluoxetine 60 
0.176

1 1 FC(F)(F)c1ccc(OC(CCNC)c2ccccc2)cc1 

383 
Fluoxymest
erone 99 

1.995
6 1 

FC12C(C3CCC(O)(C)C3(CC1O)C)CCC1=CC(=O)CCC12
C 

384 
Flupenthixo
l 50 

0.000
0 1 

S1c2c(cc(cc2)C(F)(F)F)C(c2c1cccc2)=CCCN1CCN(CC1
)CCO 

385 
Fluphenazin
e 2.7 

-
1.556

7 0 
S1c2c(N(c3c1cccc3)CCCN1CCN(CC1)CCO)cc(cc2)C(F)
(F)F 

386 Flupirtine 90 
0.954

2 1 Fc1ccc(cc1)CNc1nc(N)c(NC(OCC)=O)cc1 

387 Flurazepam 83 
0.688

6 1 Clc1cc2c(N(CCN(CC)CC)C(=O)CN=C2c2ccccc2F)cc1 

388 
Flurbiprofe
n 92 

1.060
7 1 Fc1cc(ccc1-c1ccccc1)C(C(O)=O)C 

389 Flutamide 90 
0.954

2 1 FC(F)(F)c1cc(NC(=O)C(C)C)ccc1[N+](=O)[O-] 

390 

Fluticasone
_propionat
e 1 

-
1.995

6 0 
S(C(=O)C1(OC(=O)CC)C2(CC(O)C3(F)C(C2CC1C)CC(F)
C1=CC(=O)C=CC13C)C)CF 

391 Fluvastatin 24 

-
0.500

6 0 
Fc1ccc(cc1)-
c1c2c(n(C(C)C)c1C=CC(O)CC(O)CC(O)=O)cccc2 

392 
Fluvoxamin
e 53 

0.052
2 1 FC(F)(F)c1ccc(cc1)C(=NOCCN)CCCCOC 

393 Folic Acid 75 
0.477

1 1 
O=C1NC(=Nc2ncc(nc12)CNc1ccc(cc1)C(=O)NC(CCC(
O)=O)C(O)=O)N 

394 Folinic acid 4 

-
1.380

2 0 
O=C1N=C(NC=2NCC(N(C1=2)C=O)CNc1ccc(cc1)C(=O
)NC(CCC(O)=O)C(O)=O)N 

395 Foscarnet 9 

-
1.004

8 0 P(O)(O)(=O)C(O)=O 

396 Fosfomycin 31 

-
0.347

5 0 P(O)(O)(=O)C1OC1C 

397 Fosinopril 34 

-
0.288

1 0 
P(OC(OC(=O)CC)C(C)C)(=O)(CCCCc1ccccc1)CC(=O)N
1CC(CC1C(O)=O)C1CCCCC1 
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398 
Frovatripta
n 27 

-
0.432

0 0 O=C(N)c1cc2c3CC(NC)CCc3[nH]c2cc1 

399 Fructose 50 
0.000

0 1 O1CC(O)C(O)C(O)C1(O)CO 

400 Furosemide 71 
0.388

9 1 Clc1cc(NCc2occc2)c(C(O)=O)c(S(=O)(=O)N)c1 

401 Fusidic acid 91 
1.004

8 1 
O(C(=O)C)C1CC2(C(CC(O)C3C2(CCC2C(C)C(O)CCC23
C)C)C1=C(CCC=C(C)C)C(O)=O)C 

402 Gabapentin 60 
0.176

1 1 OC(=O)CC1(CCCCC1)CN 

403 
Galantamin
e 99 

1.995
6 1 O1c2c3C4(C1CC(O)C=C4)CCN(Cc3ccc2OC)C 

404 Ganciclovir 4 

-
1.380

2 0 O=C1NC(=Nc2n(cnc12)COC(CO)CO)N 

405 Gatifloxacin 96 
1.380

2 1 
Fc1cc2c(N(C=C(C(O)=O)C2=O)C2CC2)c(OC)c1N1CC(
NCC1)C 

406 Gefitinib 60 
0.176

1 1 
Clc1cc(Nc2ncnc3c2cc(OCCCN2CCOCC2)c(OC)c3)ccc
1F 

407 Gemfibrozil 98 
1.690

2 1 O(CCCC(C(O)=O)(C)C)c1cc(ccc1C)C 

408 
Genaconaz
ole 99 

1.995
6 1 S(=O)(=O)(C(C(O)(Cn1ncnc1)c1ccc(F)cc1F)C)C 

409 
Gentamicin
_C1a 0 

-
2.000

0 0 
O1C(OC2C(O)C(OC3OCC(O)(C)C(NC)C3O)C(N)CC2N)
C(N)CCC1CC 

410 Gestodene 93 
1.123

4 1 OC1(C=CC2C3C(C4C(=CC(=O)CC4)CC3)CCC12CC)C#C 

411 
Ginkgolide 
A 80 

0.602
1 1 

O1C2CC34C56C(OC(=O)C5O)OC3(C2(O)C(C)C1=O)C(
OC4CC6C(C)(C)C)=O 

412 
Ginkgolide 
B 88 

0.865
3 1 

O1C2C(O)(C34OC5OC(=O)C(O)C56C3(C(OC4=O)CC6
C(C)(C)C)C2O)C(C)C1=O 

413 Gliclazide 97 
1.509

7 1 S(=O)(=O)(NC(=O)NN1CC2C(CCC2)C1)c1ccc(cc1)C 

414 Glimepiride 99 
1.995

6 1 
S(=O)(=O)(NC(=O)NC1CCC(CC1)C)c1ccc(cc1)CCNC(=
O)N1CC(C)=C(CC)C1=O 

415 Glipizide 95 
1.278

8 1 
S(=O)(=O)(NC(=O)NC1CCCCC1)c1ccc(cc1)CCNC(=O)c
1ncc(nc1)C 

416 
Glucosamin
e 26 

-
0.454

3 0 O1C(CO)C(O)C(O)C(N)C1O 
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417 

Glyburide 
(Glibenclam
ide) 82 

0.658
5 1 

COC1=C(C=C(C=C1)Cl)C(=O)NCCC2=CC=C(C=C2)S(=
O)(=O)NC(=O)NC3CCCCC3 

418 
Glycopyrrol
ate 17 

-
0.688

6 0 O(C(=O)C(O)(C1CCCC1)c1ccccc1)C1CC[N+](C1)(C)C 

419 Granisetron 60 
0.176

1 1 O=C(NC1CC2N(C(C1)CCC2)C)c1nn(c2c1cccc2)C 

420 
Grepafloxac
in 70 

0.368
0 1 

Fc1c(c2c(N(C=C(C(O)=O)C2=O)C2CC2)cc1N1CC(NCC
1)C)C 

421 Griseofulvin 47.5 

-
0.043

5 0 Clc1c2OC3(C(CC(=O)C=C3OC)C)C(=O)c2c(OC)cc1OC 

422 Guanabenz 75 
0.477

1 1 Clc1cccc(Cl)c1C=NN=C(N)N 

423 Guanadrel 85 
0.753

3 1 O1C(COC12CCCCC2)CN=C(N)N 

424 
Guanethidi
ne 20 

-
0.602

1 0 N(CCN1CCCCCCC1)C(N)=N 

425 Guanfacine 81 
0.629

7 1 Clc1cccc(Cl)c1CC(=O)N=C(N)N 

426 
Halofantrin
e 6.3 

-
1.172

4 0 
Clc1cc(Cl)cc2c1cc(c1c2cc(cc1)C(F)(F)F)C(O)CCN(CCC
C)CCCC 

427 Haloperidol 60 
0.176

1 1 Clc1cc(ccc1)C1(O)CCN(CC1)CCCC(=O)c1ccc(F)cc1 

428 Hesperetin 20 

-
0.602

1 0 O1c2c(C(=O)CC1c1cc(O)c(OC)cc1)c(O)cc(O)c2 

429 
Hexobarbit
al 95 

1.278
8 1 CN1C(=O)NC(=O)C(C)(C2=CCCCC2)C1=O 

430 
Homocystei
ne 53 

0.052
2 1 SCCC(N)C(O)=O 

431 Hydralazine 23 

-
0.524

8 0 n1ncc2c(cccc2)c1NN 

432 
Hydrochlor
othiazide 71 

0.388
9 1 Clc1cc2NCNS(=O)(=O)c2cc1S(=O)(=O)N 

433 
Hydrocodo
ne 80 

0.602
1 1 O1C2C34C(C(N(CC3)C)Cc3c4c1c(OC)cc3)CCC2=O 
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434 
Hydroflume
thiazide 50 

0.000
0 1 S(=O)(=O)(N)c1cc2S(=O)(=O)NCNc2cc1C(F)(F)F 

435 
Hydromorp
hone 42 

-
0.140

2 0 O1C2C34C(C(N(CC3)C)Cc3c4c1c(O)cc3)CCC2=O 

436 
Hydroxychl
oroquine 74 

0.454
3 1 Clc1cc2nccc(NC(CCCN(CCO)CC)C)c2cc1 

437 
Hydroxyure
a 79 

0.575
4 1 O=C(NO)N 

438 
Hydroxyzin
e 80 

0.602
1 1 Clc1ccc(cc1)C(N1CCN(CC1)CCOCCO)c1ccccc1 

439 Hypericin 20 

-
0.602

1 0 
Oc1c2c3c(c4c5c(C(=O)c6c7c(c8c(c(C2=O)c(O)cc8O)c
3c57)c(O)cc6O)c(O)cc4C)c(c1)C 

440 
Ibandronat
e 1 

-
1.995

6 0 P(O)(O)(=O)C(P(O)(O)=O)(O)CCN(CCCCC)C 

441 Ibuprofen 85 
0.753

3 1 OC(=O)C(C)c1ccc(cc1)CC(C)C 

442 Ibutilide 8 

-
1.060

7 0 S(=O)(=O)(Nc1ccc(cc1)C(O)CCCN(CCCCCCC)CC)C 

443 Idarubicin 28 

-
0.410

2 0 
O1C(C)C(O)C(N)CC1OC1CC(O)(Cc2c1c(O)c1c(C(=O)c
3c(cccc3)C1=O)c2O)C(=O)C 

444 Idazoxan 34 

-
0.288

1 0 O1c2c(OCC1C=1NCCN=1)cccc2 

445 Ifosfamide 92 
1.060

7 1 ClCCN1P(OCCC1)(=O)NCCCl 

446 Iloprost 16 

-
0.720

2 0 
OC1CC2C(CC(C2)=CCCCC(O)=O)C1C=CC(O)C(CC#CC)
C 

447 Imatinib 98 
1.690

2 1 
O=C(Nc1cc(Nc2nc(ccn2)-
c2cccnc2)c(cc1)C)c1ccc(cc1)CN1CCN(CC1)C 

448 Imidapril 20 

-
0.602

1 0 
O=C1N(C(=O)C(NC(CCc2ccccc2)C(OCC)=O)C)C(CN1C
)C(O)=O 

449 Imipenem 1 

-
1.995

6 0 S(CCN=CN)C=1CC2N(C(=O)C2C(O)C)C=1C(O)=O 

450 Imipramine 42 

-
0.140

2 0 N(CCCN1c2c(CCc3c1cccc3)cccc2)(C)C 

451 Incadronate 1 
-

1.995 0 P(O)(O)(=O)C(P(O)(O)=O)NC1CCCCCC1 



112 

 

 

 

6 

452 Indapamide 90 
0.954

2 1 Clc1cc(S(=O)(=O)N)c(cc1)C(=O)NC1c2c(NC1C)cccc2 

453 Indinavir 65 
0.268

8 1 
OC1Cc2c(cccc2)C1NC(=O)C(Cc1ccccc1)CC(O)CN1CC
N(CC1C(=O)NC(C)(C)C)Cc1cccnc1 

454 Indobufen 85 
0.753

3 1 O=C1N(Cc2c1cccc2)c1ccc(cc1)C(CC)C(O)=O 

455 
Indomethac
in 99 

1.995
6 1 Clc1ccc(cc1)C(=O)n1c2c(cc(OC)cc2)c(CC(O)=O)c1C 

456 Indoramin 18 

-
0.658

5 0 O=C(NC1CCN(CC1)CCc1c2c([nH]c1)cccc2)c1ccccc1 

457 Ipratropium 3 

-
1.509

7 0 
O(C(=O)C(CO)c1ccccc1)C1CC2[N+](C(C1)CC2)(C(C)C)
C 

458 Irbesartan 70 
0.368

0 1 
O=C1N(Cc2ccc(cc2)-c2ccccc2-
c2nn[nH]n2)C(=NC12CCCC2)CCCC 

459 Irinotecan 8 

-
1.060

7 0 
O1CC2=C(C=C3N(Cc4c3nc3c(cc(OC(=O)N5CCC(N6C
CCCC6)CC5)cc3)c4CC)C2=O)C(O)(CC)C1=O 

460 Isoniazid 80 
0.602

1 1 O=C(NN)c1ccncc1 

461 
Isoproteren
ol 0 

-
2.000

0 0 Oc1cc(ccc1O)C(O)CNC(C)C 

462 

Isosorbide 
2-
Mononitrat
e 93 

1.123
4 1 O1C2C(OCC2O)C(O[N+](=O)[O-])C1 

463 
Isosorbide 
Dinitrate 22 

-
0.549

7 0 C1C(C2C(O1)C(CO2)O[N+](=O)[O-])O[N+](=O)[O-] 

464 Isotretinoin 40 

-
0.176

1 0 OC(=O)C=C(C=CC=C(C=CC=1C(CCCC=1C)(C)C)C)C 

465 Isoxicam 97 
1.509

7 1 
S1(=O)(=O)N(C)C(=C(O)Nc2noc(c2)C)C(=O)c2c1cccc
2 

466 Isradipine 19.5 

-
0.615

8 0 
o1nc2c(n1)cccc2C1C(C(OC(C)C)=O)=C(NC(C)=C1C(O
C)=O)C 

467 
Itraconazol
e 55 

0.087
2 1 

Clc1cc(Cl)ccc1C1(OC(CO1)COc1ccc(N2CCN(CC2)c2c
cc(N3C=NN(C(CC)C)C3=O)cc2)cc1)Cn1ncnc1 

468 Kanamycin 1 

-
1.995

6 0 
O1C(CN)C(O)C(O)C(O)C1OC1C(O)C(OC2OC(CO)C(O)
C(N)C2O)C(N)CC1N 
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469 KETAMINE 20 

-
0.602

1 0 CNC1(CCCCC1=O)C2=CC=CC=C2Cl 

470 Ketanserin 50 
0.000

0 1 
Fc1ccc(cc1)C(=O)C1CCN(CC1)CCN1C(=O)c2c(NC1=O
)cccc2 

471 
Ketobemid
one 34 

-
0.288

1 0 Oc1cc(ccc1)C1(CCN(CC1)C)C(=O)CC 

472 
Ketoconazo
le 75 

0.477
1 1 

CC(=O)N1CCN(CC1)c2ccc(OCC3COC(Cn4ccnc4)(O3)c
5ccc(Cl)cc5Cl)cc2 

473 Ketoprofen 90 
0.954

2 1 OC(=O)C(C)c1cc(ccc1)C(=O)c1ccccc1 

474 Ketorolac 99 
1.995

6 1 OC(=O)C1CCn2c1ccc2C(=O)c1ccccc1 

475 Ketotifen 60 
0.176

1 1 s1c2c(cc1)C(c1c(CC2=O)cccc1)=C1CCN(CC1)C 

476 

KNI-272, 
Kynostatin-
272 40 

-
0.176

1 0 
S1CC(N(C1)C(=O)C(O)C(NC(=O)C(NC(=O)COc1nccc2
c1cccc2)CSC)Cc1ccccc1)C(=O)NC(C)(C)C 

477 

L-5-
hydroxytryp
tophan 70 

0.368
0 1 Oc1cc2c([nH]cc2CC(N)C(O)=O)cc1 

478 Labetalol 25 

-
0.477

1 0 Oc1ccc(cc1C(=O)N)C(O)CNC(CCc1ccccc1)C 

479 Lacidipine 18 

-
0.658

5 0 
O(C(=O)C=1C(C(C(OCC)=O)=C(NC=1C)C)c1ccccc1C=
CC(OC(C)(C)C)=O)CC 

480 Lactulose 3 

-
1.509

7 0 O1C(O)(CO)C(O)C(OC2OC(CO)C(O)C(O)C2O)C1CO 

481 Lamivudine 86 
0.788

4 1 S1CC(OC1CO)N1C=CC(=NC1=O)N 

482 Lamotrigine 97.6 
1.609

2 1 Clc1c(cccc1Cl)-c1nnc(nc1N)N 

483 
Lansoprazol
e 81 

0.629
7 1 S(=O)(Cc1ncc(C)c(OCC(F)(F)F)c1)c1[nH]c2c(n1)cccc2 

484 Lapatinib 0 

-
2.000

0 0 
Clc1cc(Nc2ncnc3c2cc(cc3)-
c2oc(cc2)CNCCS(=O)(=O)C)ccc1OCc1cc(F)ccc1 

485 L-Arginine 68 
0.327

4 1 OC(=O)C(N)CCCN=C(N)N 

486 
Leflunomid
e 80 

0.602
1 1 FC(F)(F)c1ccc(NC(=O)c2cnoc2C)cc1 
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487 
Lercanidipin
e 10 

-
0.954

2 0 
O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C)c1cc([N+](=O
)[O-])ccc1)C(CN(CCC(c1ccccc1)c1ccccc1)C)(C)C 

488 Letrozole 99 
1.995

6 1 n1cn(nc1)C(c1ccc(cc1)C#N)c1ccc(cc1)C#N 

489 Levamisole 65 
0.268

8 1 S1CCN2CC(N=C12)c1ccccc1 

490 
Levetiracet
am 99 

1.995
6 1 O=C1N(CCC1)C(CC)C(=O)N 

491 
Levobunolo
l 75 

0.477
1 1 O(CC(O)CNC(C)(C)C)c1c2c(ccc1)C(=O)CCC2 

492 
Levocabasti
ne 99 

1.995
6 1 

Fc1ccc(cc1)C1(CCC(N2CC(C)C(CC2)(C(O)=O)c2ccccc
2)CC1)C#N 

493 
Levocarniti
ne 15 

-
0.753

3 0 C[N+](C)(C)CC(CC(=O)[O-])O 

494 Levodopa 41 

-
0.158

1 0 Oc1cc(ccc1O)CC(N)C(O)=O 

495 
Levofloxaci
n 97.5 

1.591
1 1 

Fc1cc2c3N(C=C(C(O)=O)C2=O)C(COc3c1N1CCN(CC1
)C)C 

496 
Levomepro
mazine 50 

0.000
0 1 S1c2c(N(c3c1cccc3)CC(CN(C)C)C)cc(OC)cc2 

497 
Levoprotilin
e 40 

-
0.176

1 0 OC(CC12CCC(c3c1cccc3)c1c2cccc1)CNC 

498 
Levosimend
an 85 

0.753
3 1 O=C1NN=C(C(C1)C)c1ccc(NN=C(C#N)C#N)cc1 

499 Lidocaine 35 

-
0.268

8 0 O=C(Nc1c(cccc1C)C)CN(CC)CC 

500 lincomycin 25 

-
0.477

1 0 
S(C)C1OC(C(NC(=O)C2N(CC(C2)CCC)C)C(O)C)C(O)C(
O)C1O 

501 Linezolid 99 
1.995

6 1 Fc1cc(N2CC(OC2=O)CNC(=O)C)ccc1N1CCOCC1 

502 Lipoic Acid 29 

-
0.388

9 0 S1SCCC1CCCCC(O)=O 

503 Lisinopril 25 

-
0.477

1 0 
OC(=O)C1N(CCC1)C(=O)C(NC(CCc1ccccc1)C(O)=O)C
CCCN 

504 Lisuride 14 

-
0.788

4 0 
O=C(NC1C=C2C(N(C1)C)Cc1c3c2cccc3[nH]c1)N(CC)
CC 
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505 Lofexidine 90 
0.954

2 1 Clc1cccc(Cl)c1OC(C)C=1NCCN=1 

506 
Lomefloxaci
n 97 

1.509
7 1 

Fc1c2N(C=C(C(O)=O)C(=O)c2cc(F)c1N1CC(NCC1)C)C
C 

507 Lomustine 99 
1.995

6 1 ClCCN(N=O)C(=O)NC1CCCCC1 

508 Loperamide 40 

-
0.176

1 0 
Clc1ccc(cc1)C1(O)CCN(CC1)CCC(C(=O)N(C)C)(c1cccc
c1)c1ccccc1 

509 Loracarbef 94 
1.195

0 1 
ClC=1CCC2N(C(=O)C2NC(=O)C(N)c2ccccc2)C=1C(O)
=O 

510 Loratadine 40 

-
0.176

1 0 
Clc1cc2c(cc1)C(c1ncccc1CC2)=C1CCN(CC1)C(OCC)=
O 

511 Lorazepam 93 
1.123

4 1 Clc1ccccc1C1=NC(O)C(=O)Nc2c1cc(Cl)cc2 

512 
Lormetazep
am 75 

0.477
1 1 Clc1ccccc1C1=NC(O)C(=O)N(c2c1cc(Cl)cc2)C 

513 Losartan 35 

-
0.268

8 0 
Clc1nc(n(Cc2ccc(cc2)-c2ccccc2-
c2[nH]nnn2)c1CO)CCCC 

514 
Loteprednol 
Etabonate 0 

-
2.000

0 0 
ClCOC(=O)C1(OC(OCC)=O)CCC2C3C(C4(C(=CC(=O)C
=C4)CC3)C)C(O)CC12C 

515 Lovastatin 5 

-
1.278

8 0 
O1C(CC(O)CC1=O)CCC1C2C(=CC(CC2OC(=O)C(CC)C)
C)C=CC1C 

516 Loxapine 30 

-
0.368

0 0 Clc1cc2c(Oc3c(N=C2N2CCN(CC2)C)cccc3)cc1 

517 
Lubiproston
e 0 

-
2.000

0 0 
FC(F)(CCCC)C1(OC2C(CC1)C(CCCCCCC(O)=O)C(=O)C
2)O 

518 Lumiracoxib 74 
0.454

3 1 Clc1cccc(F)c1Nc1ccc(cc1CC(O)=O)C 

519 lurtotecan 12 

-
0.865

3 0 
O1CC2=C(C=C3N(Cc4c3nc3c(cc5OCCOc5c3)c4CN3C
CN(CC3)C)C2=O)C(CC)C1=O 

520 Lymecycline 99 
1.995

6 1 
CC1(C2CC3C(C(=O)C(=C(C3(C(=O)C2=C(C4=C1C=CC=
C4O)O)O)O)C(=O)NCNCCCCC(C(=O)O)N)N(C)C)O 

521 Lynestrenol 30 

-
0.368

0 0 OC1(CCC2C3C(C4C(CC3)=CCCC4)CCC12C)C#C 

522 Mannitol 7 

-
1.123

4 0 OC(C(O)C(O)CO)C(O)CO 
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523 Maprotiline 68 
0.327

4 1 N(CCCC12CCC(c3c1cccc3)c1c2cccc1)C 

524 Maraviroc 23 

-
0.524

8 0 
FC1(F)CCC(CC1)C(=O)NC(CCN1C2CC(n3c(nnc3C)C(C)
C)CC1CC2)c1ccccc1 

525 Mazindol 93 
1.123

4 1 Clc1ccc(cc1)C1(O)N2C(=NCC2)c2c1cccc2 

526 
Mebendazo
le 22 

-
0.549

7 0 O(C(=O)Nc1[nH]c2cc(ccc2n1)C(=O)c1ccccc1)C 

527 
Mecamyla
mine 99 

1.995
6 1 N(C)C1(C2CC(CC2)C1(C)C)C 

528 
Meclofena
mic acid 65.1 

0.270
8 1 Clc1c(Nc2ccccc2C(O)=O)c(Cl)ccc1C 

529 
Medifoxami
ne 21 

-
0.575

4 0 O(C(Oc1ccccc1)CN(C)C)c1ccccc1 

530 Medroxalol 38 

-
0.212

6 0 
O1c2cc(ccc2OC1)CCC(NCC(O)c1cc(C(=O)N)c(O)cc1)
C 

531 
Medroxypr
ogesterone 15 

-
0.753

3 0 
OC1(CCC2C3C(CCC12C)C1(C(=CC(=O)CC1)C(C3)C)C)
C(=O)C 

532 

Medroxypr
ogesterone
_acetate 10 

-
0.954

2 0 
O(C(=O)C)C1(CCC2C3C(CCC12C)C1(C(=CC(=O)CC1)C
(C3)C)C)C(=O)C 

533 
Mefenamic 
Acid 90 

0.954
2 1 OC(=O)c1ccccc1Nc1cccc(C)c1C 

534 Mefloquine 80 
0.602

1 1 FC(F)(F)c1c2nc(cc(c2ccc1)C(O)C1NCCCC1)C(F)(F)F 

535 
Megestrol 
Acetate 90 

0.954
2 1 

O(C(=O)C)C1(CCC2C3C(CCC12C)C1(C(=CC(=O)CC1)C
(=C3)C)C)C(=O)C 

536 Melagatran 5 

-
1.278

8 0 
OC(=O)CNC(C(=O)N1CCC1C(=O)NCc1ccc(cc1)C(N)=
N)C1CCCCC1 

537 Melatonin 12 

-
0.865

3 0 O(C)c1cc2c(N=CC2CCNC(=O)C)cc1 

538 Meloxicam 97 
1.509

7 1 s1c(cnc1NC(=O)C=1N(S(=O)(=O)c2c(cccc2)C=1O)C)C 

539 Melphalan 71 
0.388

9 1 ClCCN(CCCl)c1ccc(cc1)CC(N)C(O)=O 
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540 Memantine 99 
1.995

6 1 NC12CC3(CC(C1)(CC(C3)C2)C)C 

541 Meperidine 52 
0.034

8 1 O(C(=O)C1(CCN(CC1)C)c1ccccc1)CC 

542 Mepindolol 82 
0.658

5 1 O(CC(O)CNC(C)C)c1c2cc([nH]c2ccc1)C 

543 
Mepivacain
e 55 

0.087
2 1 O=C(Nc1c(cccc1C)C)C1N(CCCC1)C 

544 Meptazinol 9 

-
1.004

8 0 Oc1cc(ccc1)C1(CCCCN(C1)C)CC 

545 
Mercaptop
urine 12 

-
0.865

3 0 S=C1N=CNc2nc[nH]c12 

546 
Meropene
m 0 

-
2.000

0 0 
CC(O)C1C2C(C)C(SC3CNC(C3)C(=O)N(C)C)=C(N2C1=
O)C(O)=O 

547 Mesna 62 
0.212

6 1 S(O)(=O)(=O)CCS 

548 
Mesterolon
e 3 

-
1.509

7 0 OC1CCC2C3C(CCC12C)C1(C(CC(=O)CC1C)CC3)C 

549 
Metergolin
e 23 

-
0.524

8 0 
O(Cc1ccccc1)C(=O)NCC1CC2C(N(C1)C)Cc1c3c2cccc3
n(c1)C 

550 Metformin 52 
0.034

8 1 N(C(NC(N)=N)=N)(C)C 

551 
Methacyclin
e 58 

0.140
2 1 

OC12C(C(N(C)C)C(O)=C(C(=O)N)C1=O)C(O)C1C(=C2
O)C(=O)c2c(cccc2O)C1=C 

552 Methadone 92 
1.060

7 1 O=C(C(CC(N(C)C)C)(c1ccccc1)c1ccccc1)CC 

553 
Methadyl 
Acetate 47 

-
0.052

2 0 O(C(C(CC(N(C)C)C)(c1ccccc1)c1ccccc1)CC)C(=O)C 

554 
Methamph
etamine 67 

0.307
6 1 N(C(Cc1ccccc1)C)C 

555 
Methapyrile
ne 20 

-
0.602

1 0 s1cccc1CN(CCN(C)C)c1ncccc1 

556 
Methimazol
e 93 

1.123
4 1 S=C1NC=CN1C 

557 
Methotrexa
te 33 

-
0.307

6 0 
OC(=O)C(NC(=O)c1ccc(N(Cc2nc3c(nc(nc3N)N)nc2)C
)cc1)CCC(O)=O 

558 Methyldopa 42 
-

0.140 0 Oc1cc(ccc1O)CC(N)(C(O)=O)C 
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2 

559 
Methylergo
novine 60 

0.176
1 1 

OCC(NC(=O)C1C=C2C(N(C1)C)Cc1c3c2cccc3[nH]c1)
CC 

560 
Methylphen
idate 22 

-
0.549

7 0 O(C(=O)C(C1NCCCC1)c1ccccc1)C 

561 
Methylphen
obarbital 73 

0.432
0 1 O=C1N(C)C(=O)NC(=O)C1(CC)c1ccccc1 

562 
Methylpred
nisolone 82 

0.658
5 1 

OC1(CCC2C3C(C4(C(=CC(=O)C=C4)C(C3)C)C)C(O)CC
12C)C(=O)CO 

563 
Methyltest
osterone 50 

0.000
0 1 OC1(CCC2C3C(CCC12C)C1(C(=CC(=O)CC1)CC3)C)C 

564 
Methysergi
de 13 

-
0.825

6 0 
OCC(NC(=O)C1C=C2C(N(C1)C)Cc1c3c2cccc3n(c1)C)C
C 

565 Meticillin 0 

-
2.000

0 0 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=O)c1c(OC)ccc
c1OC 

566 
Metoclopra
mide 76 

0.500
6 1 O=C(NCCN(CC)CC)c1cc(Cl)c(N)cc1OC 

567 Metolazone 65 
0.268

8 1 Clc1cc2NC(N(c3ccccc3C)C(=O)c2cc1S(=O)(=O)N)C 

568 
Metopimazi
ne 20 

-
0.602

1 0 
S1c2c(N(c3c1cccc3)CCCN1CCC(CC1)C(=O)N)cc(S(=O
)(=O)C)cc2 

569 Metoprolol 38 

-
0.212

6 0 O(CC(O)CNC(C)C)c1ccc(cc1)CCOC 

570 
Metronidaz
ole 99 

1.995
6 1 OCCn1c(ncc1[N+](=O)[O-])C 

571 Mexiletine 87 
0.825

6 1 O(CC(N)C)c1c(cccc1C)C 

572 Mianserin 22 

-
0.549

7 0 N12C(c3c(Cc4c1cccc4)cccc3)CN(CC2)C 

573 Mibefradil 75 
0.477

1 1 
Fc1cc2c(cc1)C(C(C)C)C(OC(=O)COC)(CC2)CCN(CCCc
1[nH]c2c(n1)cccc2)C 

574 Miconazole 25 

-
0.477

1 0 Clc1cc(Cl)ccc1C(OCc1ccc(Cl)cc1Cl)Cn1ccnc1 
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575 Midazolam 44 

-
0.104

7 0 Clc1cc2c(-n3c(CN=C2c2ccccc2F)cnc3C)cc1 

576 Midodrine 93 
1.123

4 1 O(C)c1ccc(OC)cc1C(O)CNC(=O)CN 

577 
Mifepriston
e 69 

0.347
5 1 

OC1(CCC2C3C(=C4C(=CC(=O)CC4)CC3)C(CC12C)c1cc
c(N(C)C)cc1)C#CC 

578 Miglitol 60 
0.176

1 1 OC1C(O)C(O)CN(CCO)C1CO 

579 Miglustat 97 
1.509

7 1 OC1C(O)C(O)CN(CCCC)C1CO 

580 Milnacipran 84 
0.720

2 1 O=C(N(CC)CC)C1(CC1CN)c1ccccc1 

581 Milrinone 86 
0.788

4 1 O=C1NC(C)=C(C=C1C#N)c1ccncc1 

582 Minocycline 97 
1.509

7 1 
CN(C1C2CC3CC4=C(N(C)C)C=CC(O)=C4C(O)=C3C(C2
(O)C(O)=C(C(N)=O)C1=O)=O)C 

583 Minoxidil 95 
1.278

8 1 C1CCN(CC1)C2=NC(=N)N(C(=C2)N)O 

584 Mirtazapine 50 
0.000

0 1 n1c2N3C(c4c(Cc2ccc1)cccc4)CN(CC3)C 

585 Misoprostol 80 
0.602

1 1 OC1CC(=O)C(CCCCCCC(OC)=O)C1C=CCC(O)(CCCC)C 

586 Mitotane 40 

-
0.176

1 0 Clc1ccccc1C(C(Cl)Cl)c1ccc(Cl)cc1 

587 
Mitoxantro
ne 0 

-
2.000

0 0 
Oc1c2c(C(=O)c3c(C2=O)c(NCCNCCO)ccc3NCCNCCO)
c(O)cc1 

588 Mivacurium 0 

-
2.000

0 0 

O(C)c1c(OC)cc(cc1OC)CC1[N+](CCc2c1cc(OC)c(OC)c
2)(CCCOC(=O)CCC=CCCC(OCCC[N+]1(CCc2c(cc(OC)c
(OC)c2)C1Cc1cc(OC)c(OC)c(OC)c1)C)=O)C 

589 Mizolastine 65 
0.268

8 1 
Fc1ccc(cc1)Cn1c2c(nc1N1CCC(N(C)C=3NC(=O)C=CN
=3)CC1)cccc2 

590 
Moclobemi
de 75 

0.477
1 1 Clc1ccc(cc1)C(=O)NCCN1CCOCC1 

591 Modafinil 80 
0.602

1 1 S(=O)(C(c1ccccc1)c1ccccc1)CC(=O)N 

592 Moexipril 13 

-
0.825

6 0 
O(C)c1cc2CC(N(Cc2cc1OC)C(=O)C(NC(CCc1ccccc1)C
(OCC)=O)C)C(O)=O 

593 
Molsidomin
e 48 

-
0.034

8 0 o1n[n+](N2CCOCC2)cc1NC(OCC)=O 
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594 
Montelukas
t 62 

0.212
6 1 

Clc1cc2nc(ccc2cc1)C=Cc1cc(ccc1)C(SCC1(CC1)CC(O)
=O)CCc1ccccc1C(O)(C)C 

595 Moricizine 38 

-
0.212

6 0 
S1c2c(N(c3c1cccc3)C(=O)CCN1CCOCC1)cc(NC(OCC)
=O)cc2 

596 Morphine 24 

-
0.500

6 0 O1C2C34C(C(N(CC3)C)Cc3c4c1c(O)cc3)C=CC2O 

597 
Moxalacta
m 85 

0.753
3 1 

S(CC=1COC2N(C(=O)C2(OC)NC(=O)C(C(O)=O)c2ccc(
O)cc2)C=1C(O)=O)c1[n+](nn[nH]1)C 

598 Moxestrol 33 

-
0.307

6 0 O(C)C1CC2(C(C3C1c1c(cc(O)cc1)CC3)CCC2(O)C#C)C 

599 
Moxifloxaci
n 86 

0.788
4 1 

Fc1cc2c(N(C=C(C(O)=O)C2=O)C2CC2)c(OC)c1N1CC2
C(NCCC2)C1 

600 Moxonidine 88 
0.865

3 1 Clc1nc(nc(OC)c1NC=1NCCN=1)C 

601 Nabilone 20 

-
0.602

1 0 
O1c2c(C3C(CCC(=O)C3)C1(C)C)c(O)cc(c2)C(CCCCCC)
(C)C 

602 
Nabumeton
e 35 

-
0.268

8 0 O(C)c1cc2c(cc(cc2)CCC(=O)C)cc1 

603 

N-
ACETYLPRO
CAINAMIDE 83 

0.688
6 1 O=C(NCCN(CC)CC)c1ccc(NC(=O)C)cc1 

604 Nadolol 30 

-
0.368

0 0 O(CC(O)CNC(C)(C)C)c1c2CC(O)C(O)Cc2ccc1 

605 NAFCILLIN 30 

-
0.368

0 0 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=O)c1c2c(ccc1
OCC)cccc2 

606 Nalbuphine 16 

-
0.720

2 0 
O1C2C34CCN(C(Cc5c3c1c(O)cc5)C4(O)CCC2O)CC1C
CC1 

607 
Nalidixic 
acid 96 

1.380
2 1 O=C1c2ccc(nc2N(C=C1C(O)=O)CC)C 

608 Nalmefene 40 

-
0.176

1 0 
O1C2C34CCN(C(Cc5c3c1c(O)cc5)C4(O)CCC2=C)CC1
CC1 

609 Naloxone 2 

-
1.690

2 0 
O1C2C34CCN(C(Cc5c3c1c(O)cc5)C4(O)CCC2=O)CC=
C 

610 Naltrexone 22 

-
0.549

7 0 
O1C2C34CCN(C(Cc5c3c1c(O)cc5)C4(O)CCC2=O)CC1
CC1 
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611 Nandrolone 2.24 

-
1.639

9 0 OC1CCC2C3C(C4C(=CC(=O)CC4)CC3)CCC12C 

612 Naproxen 99 
1.995

6 1 O(C)c1cc2c(cc(cc2)C(C(O)=O)C)cc1 

613 Naratriptan 69 
0.347

5 1 S(=O)(=O)(NC)CCc1cc2cc([nH]c2cc1)C1CCN(CC1)C 

614 Naringin 20 

-
0.602

1 0 
O1C(CO)C(O)C(O)C(OC2OC(C)C(O)C(O)C2O)C1Oc1c
c(O)c2c(OC(CC2=O)c2ccc(O)cc2)c1 

615 Nateglinide 73 
0.432

0 1 OC(=O)C(NC(=O)C1CCC(CC1)C(C)C)Cc1ccccc1 

616 Nebivolol 50 
0.000

0 1 
Fc1cc2CCC(Oc2cc1)C(O)CNCC(O)C1Oc2c(cc(F)cc2)C
C1 

617 Nedocromil 3 

-
1.509

7 0 
O1c2c(cc3c(N(CC)C(=CC3=O)C(O)=O)c2CCC)C(=O)C
=C1C(O)=O 

618 Nefazodone 20 

-
0.602

1 0 
Clc1cc(N2CCN(CC2)CCCN2N=C(N(CCOc3ccccc3)C2=
O)CC)ccc1 

619 Nefopam 36 

-
0.249

9 0 O1CCN(Cc2c(cccc2)C1c1ccccc1)C 

620 Nelarabine 11 

-
0.908

0 0 O1C(CO)C(O)C(O)C1n1c2nc(nc(OC)c2nc1)N 

621 Nelfinavir 50 
0.000

0 1 
S(CC(NC(=O)c1cccc(O)c1C)C(O)CN1CC2C(CC1C(=O)
NC(C)(C)C)CCCC2)c1ccccc1 

622 Neomycin 3 

-
1.509

7 0 

 
C1C(C(C(C(C1N)OC2C(C(C(C(O2)CN)O)O)N)OC3C(C(
C(O3)CO)OC4C(C(C(C(O4)CN)O)O)N)O)O)N 

623 
Neostigmin
e 2 

-
1.690

2 0 O(C(=O)N(C)C)c1cc([N+](C)(C)C)ccc1 

624 Netilmicin 0 

-
2.000

0 0 
O1C(OC2C(O)C(OC3OCC(O)(C)C(NC)C3O)C(NCC)CC2
N)C(N)CC=C1CN 

625 Nevirapine 93 
1.123

4 1 O=C1Nc2c(nccc2C)N(c2ncccc12)C1CC1 

626 Nicainoprol 70 
0.368

0 1 O(CC(O)CNC(C)C)c1c2N(CCCc2ccc1)C(=O)c1cccnc1 

627 Nicardipine 23 

-
0.524

8 0 
O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C)c1cc([N+](=O
)[O-])ccc1)CCN(Cc1ccccc1)C 

628 Nicergoline 5 

-
1.278

8 0 
Brc1cc(cnc1)C(OCC1CC2(OC)C(N(C1)C)Cc1c3c2cccc
3n(c1)C)=O 
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629 Nicorandil 75 
0.477

1 1 O([N+](=O)[O-])CCNC(=O)c1cccnc1 

630 Nicotine 30 

-
0.368

0 0 n1cc(ccc1)C1N(CCC1)C 

631 Nifedipine 50 
0.000

0 1 
O(C(=O)C)C=1C(C(C(OC)=O)=C(NC=1C)C)c1ccccc1[N
+](=O)[O-] 

632 Nilotinib 30 

-
0.368

0 0 
FC(F)(F)c1cc(NC(=O)c2cc(Nc3nc(ccn3)-
c3cccnc3)c(cc2)C)cc(-n2cc(nc2)C)c1 

633 Nilutamide 99 
1.995

6 1 
FC(F)(F)c1cc(N2C(=O)C(NC2=O)(C)C)ccc1[N+](=O)[O
-] 

634 Nilvadipine 14 

-
0.788

4 0 
O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C#N)c1cc([N+](
=O)[O-])ccc1)C(C)C 

635 Nimodipine 11 

-
0.908

0 0 
O(C(=O)C=1C(C(C(OCCOC)=O)=C(NC=1C)C)c1cc([N+
](=O)[O-])ccc1)C(C)C 

636 Nisoldipine 5 

-
1.278

8 0 
O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C)c1ccccc1[N+]
(=O)[O-])CC(C)C 

637 
Nitazoxanid
e 70 

0.368
0 1 s1c([N+](=O)[O-])cnc1NC(=O)c1ccccc1OC(=O)C 

638 Nitisinone 90 
0.954

2 1 
FC(F)(F)c1cc([N+](=O)[O-
])c(cc1)C(=O)C1C(=O)CCCC1=O 

639 Nitrazepam 78 
0.549

7 1 O=C1Nc2c(cc([N+](=O)[O-])cc2)C(=NC1)c1ccccc1 

640 
Nitrendipin
e 16.5 

-
0.704

2 0 
O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C)c1cc([N+](=O
)[O-])ccc1)CC 

641 
Nitrofurant
oin 87 

0.825
6 1 o1c(ccc1[N+](=O)[O-])C=NN1CC(=O)NC1=O 

642 
Nitroglyceri
n 1 

-
1.995

6 0 O=N(=O)OCC(CON(=O)=O)ON(=O)=O 

643 Nizatidine 70 
0.368

0 1 s1cc(nc1CN(C)C)CSCCNC(NC)=C[N+](=O)[O-] 

644 
Nomifensin
e 27 

-
0.432

0 0 Nc1c2c(ccc1)C(CN(C2)C)c1ccccc1 

645 
Norepineph
rine 3 

-
1.509

7 0 Oc1cc(ccc1O)C(O)CN 

646 
Norethindr
one 64 

0.249
9 1 OC1(CCC2C3C(C4C(=CC(=O)CC4)CC3)CCC12C)C#C 

647 
Norfenefrin
e 5 

-
1.278

8 0 Oc1cc(ccc1)C(O)CN 
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648 
Norfenflura
mine 85 

0.753
3 1 FC(F)(F)c1cc(ccc1)CC(N)C 

649 Norfloxacin 35 

-
0.268

8 0 Fc1cc2c(N(C=C(C(O)=O)C2=O)CC)cc1N1CCNCC1 

650 Norgestrel 94 
1.195

0 1 OC1(CCC2C3C(C4C(=CC(=O)CC4)CC3)CCC12CC)C#C 

651 Nortilidine 99 
1.995

6 1 O(C(=O)C1(CCC=CC1NC)c1ccccc1)CC 

652 
NORTRIPTY
LINE 51 

0.017
4 1 N(CCC=C1c2c(CCc3c1cccc3)cccc2)C 

653 
Norzimelidi
ne 66 

0.288
1 1 Brc1ccc(cc1)C(=CCNC)c1cccnc1 

654 Noscapine 30 

-
0.368

0 0 
O1C(c2c(c(OC)c(OC)cc2)C1=O)C1N(CCc2c1c(OC)c1O
COc1c2)C 

655 Novobiocin 0 

-
2.000

0 0 
O1C(C)(C)C(OC)C(OC(=O)N)C(O)C1Oc1ccc2c(OC(O)=
C(NC(=O)c3cc(CC=C(C)C)c(O)cc3)C2=O)c1C 

656 Nystatin 1 

-
1.995

6 0 

O1C(C)C(O)C(N)C(O)C1OC1C=CC=CC=CC=CCCC=CC=
CC(C)C(O)C(C)C(OC(=O)CC(O)CC(O)CC(O)CCC(O)C(O
)CC2(OC(C1)C(C(O)=O)C(O)C2)O)C 

657 octreotide 2 

-
1.690

2 0 

S1SCC(NC(=O)C(NC(=O)C(NC(=O)C(NC(=O)C(NC(=O)
C(NC(=O)C(N)Cc2ccccc2)C1)Cc1ccccc1)Cc1c2c([nH]c
1)cccc2)CCCCN)C(O)C)C(=O)NC(C(O)C)CO 

658 Olanzapine 60 
0.176

1 1 s1c2Nc3c(N=C(N4CCN(CC4)C)c2cc1C)cccc3 

659 Olmesartan 26 

-
0.454

3 0 
O1C(COC(=O)c2n(Cc3ccc(cc3)-c3ccccc3-
c3nn[nH]n3)c(nc2C(O)(C)C)CCC)=C(OC1=O)C 

660 Olsalazine 2 

-
1.690

2 0 Oc1ccc(N=Nc2cc(C(O)=O)c(O)cc2)cc1C(O)=O 

661 
Ondansetro
n 62 

0.212
6 1 O=C1c2c(n(c3c2cccc3)C)CCC1Cn1ccnc1C 

662 Orlistat 1 

-
1.995

6 0 
O1C(CC(OC(=O)C(NC=O)CC(C)C)CCCCCCCCCCC)C(CC
CCCC)C1=O 

663 
Orphenadri
ne 90 

0.954
2 1 O(C(c1ccccc1C)c1ccccc1)CCN(C)C 

664 Oseltamivir 75 
0.477

1 1 O(C(CC)CC)C1C=C(CC(N)C1NC(=O)C)C(OCC)=O 

665 
Oseltamivir 
acid 79 

0.575
4 1 O(C(CC)CC)C1C=C(CC(N)C1NC(=O)C)C(O)=O 
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666 Ouabain 1 

-
1.995

6 0 
O1C(C)C(O)C(O)C(O)C1OC1CC2(O)CCC3C(C2(CO)C(
O)C1)C(O)CC1(C)C(CCC13O)C1=CC(OC1)=O 

667 OXACILLIN 33 

-
0.307

6 0 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=O)c1c(noc1C)
-c1ccccc1 

668 Oxalic_acid 7 

-
1.123

4 0 OC(=O)C(O)=O 

669 
Oxandrolon
e 97 

1.509
7 1 O1CC2(C(CC1=O)CCC1C3CCC(O)(C)C3(CCC12)C)C 

670 Oxaprozin 98 
1.690

2 1 o1c(c(nc1CCC(O)=O)-c1ccccc1)-c1ccccc1 

671 Oxazepam 97 
1.509

7 1 Clc1cc2c(NC(=O)C(O)N=C2c2ccccc2)cc1 

672 
Oxcarbazep
ine 95 

1.278
8 1 O=C1Cc2c(N(c3c1cccc3)C(=O)N)cccc2 

673 Oxiracetam 75 
0.477

1 1 OC1CC(=O)N(C1)CC(=O)N 

674 Oxitropium 1 

-
1.995

6 0 
O1C2C3[N+](C(CC(OC(=O)C(CO)c4ccccc4)C3)C12)(C
C)C 

675 Oxprenolol 44 

-
0.104

7 0 O(CC(O)CNC(C)C)c1ccccc1OCC=C 

676 Oxybutynin 6 

-
1.195

0 0 O(C(=O)C(O)(C1CCCCC1)c1ccccc1)CC#CCN(CC)CC 

677 Oxycodone 42 

-
0.140

2 0 O1C2C34CCN(C(Cc5c3c1c(OC)cc5)C4(O)CCC2=O)C 

678 Oxyfedrine 85 
0.753

3 1 O(C)c1cc(ccc1)C(=O)CCNC(C(O)c1ccccc1)C 

679 
Oxymetazol
ine 11 

-
0.908

0 0 Oc1c(C)c(CC=2NCCN=2)c(cc1C(C)(C)C)C 

680 
Oxymorpho
ne 10 

-
0.954

2 0 O1C2C34CCN(C(Cc5c3c1c(O)cc5)C4(O)CCC2=O)C 

681 
Oxytetracyc
line 58 

0.140
2 1 

CC1(C2C(C3C(C(=O)C(=C(C3(C(=O)C2=C(C4=C1C=CC
=C4O)O)O)O)C(=O)N)N(C)C)O)O 

682 Paclitaxel 6.5 

-
1.157

9 0 

O1C2CC(O)C3(C(C(OC(=O)c4ccccc4)C4(O)CC(OC(=O
)C(O)C(NC(=O)c5ccccc5)c5ccccc5)C(=C(C4(C)C)C(OC
(=O)C)C3=O)C)C2(OC(=O)C)C1)C 

683 
Paliperidon
e 28 

-
0.410

2 0 
Fc1cc2onc(c2cc1)C1CCN(CC1)CCC=1C(=O)N2C(=NC
=1C)C(O)CCC2 
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684 
Palonosetro
n 97 

1.509
7 1 O=C1N(CC2CCCc3c2c1ccc3)C1C2CCN(C1)CC2 

685 
Pamidronat
e 1 

-
1.995

6 0 P(O)(O)(=O)C(P(O)(O)=O)(O)CCN 

686 
Pancuroniu
m 0 

-
2.000

0 0 
O(C(=O)C)C1C2(C(CC1[N+]1(CCCCC1)C)C1C(CC2)C2(
CC([N+]3(CCCCC3)C)C(OC(=O)C)CC2CC1)C)C 

687 Papaverine 28 

-
0.410

2 0 O(C)c1cc(ccc1OC)Cc1nccc2c1cc(OC)c(OC)c2 

688 Paricalcitol 72 
0.410

2 1 
OC1CC(O)CC(C1)=CC=C1C2CCC(C(C=CC(C(O)(C)C)C)
C)C2(CCC1)C 

689 
Paromomyc
in 2 

-
1.690

2 0 
O1C(CN)C(O)C(O)C(N)C1OC1C(O)C(OC1CO)OC1C(O
C2OC(CO)C(O)C(O)C2N)C(N)CC(N)C1O 

690 Paroxetine 50 
0.000

0 1 Fc1ccc(cc1)C1CCNCC1COc1cc2OCOc2cc1 

691 Pefloxacin 90 
0.954

2 1 Fc1cc2c(N(C=C(C(O)=O)C2=O)CC)cc1N1CCN(CC1)C 

692 Penbutolol 93 
1.123

4 1 O(CC(O)CNC(C)(C)C)c1ccccc1C1CCCC1 

693 Penciclovir 77 
0.524

8 1 O=C1N=C(Nc2n(cnc12)CCC(CO)CO)N 

694 
Penclomedi
ne 49 

-
0.017

4 0 Clc1c(OC)c(Cl)c(OC)nc1C(Cl)(Cl)Cl 

695 
Penicillamin
e 50 

0.000
0 1 SC(C(N)C(O)=O)(C)C 

696 Penicillin_G 30 

-
0.368

0 0 S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=O)Cc1ccccc1 

697 

Pentaerythr
itol 
Tetranitrate 60 

0.176
1 1 

C(C(CO[N+](=O)[O-])(CO[N+](=O)[O-
])CO[N+](=O)[O-])O[N+](=O)[O-] 

698 
pentamidin
e 0 

-
2.000

0 0 O(CCCCCOc1ccc(cc1)C(N)=N)c1ccc(cc1)C(N)=N 

699 Pentazocine 18 

-
0.658

5 0 Oc1cc2c(CC3N(CCC2(C)C3C)CC=C(C)C)cc1 

700 
Pentobarbit
al 80 

0.602
1 1 O=C1NC(=O)NC(=O)C1(C(CCC)C)CC 

701 Pentopril 58 
0.140

2 1 O(C(=O)C(CC(C(=O)N1c2c(CC1C(O)=O)cccc2)C)C)CC 
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702 Pentosan 3 

-
1.509

7 0 
C1C(C(C(C(O1)OC2COC(C(C2O)O)OC3COC(C(C3O)O)
O)O)O)O 

703 
Pentosan 
Polysulfate 3 

-
1.509

7 0 
S(OC1C(OS(O)(=O)=O)C(OCC1OC1OCC(O)C(OS(O)(=
O)=O)C1OS(O)(=O)=O)O)(O)(=O)=O 

704 
Pentoxifylli
ne 25 

-
0.477

1 0 O=C1N(CCCCC(=O)C)C(=O)N(c2ncn(c12)C)C 

705 Pergolide 38 

-
0.212

6 0 S(CC1CC2C(N(C1)CCC)Cc1c3c2cccc3[nH]c1)C 

706 Perhexiline 73.5 
0.443

0 1 N1CCCCC1CC(C1CCCCC1)C1CCCCC1 

707 Perindopril 25 

-
0.477

1 0 
O(C(=O)C(NC(C(=O)N1C2C(CC1C(O)=O)CCCC2)C)CC
C)CC 

708 
Perindopril
at 25 

-
0.477

1 0 
OC(=O)C1N(C2C(C1)CCCC2)C(=O)C(NC(CCC)C(O)=O)
C 

709 Permethrin 60 
0.176

1 1 ClC(Cl)=CC1C(C)(C)C1C(OCc1cc(Oc2ccccc2)ccc1)=O 

710 
Perphenazi
ne 40 

-
0.176

1 0 Clc1cc2N(c3c(Sc2cc1)cccc3)CCCN1CCN(CC1)CCO 

711 Phenacetin 25 

-
0.477

1 0 O(CC)c1ccc(NC(=O)C)cc1 

712 
Phencyclidi
ne 72 

0.410
2 1 N1(CCCCC1)C1(CCCCC1)c1ccccc1 

713 Phenformin 55 
0.087

2 1 N(=C(N=C(N)N)N)CCc1ccccc1 

714 
Phenindion
e 97 

1.509
7 1 O=C1c2c(cccc2)C(=O)C1c1ccccc1 

715 
Pheniramin
e 99 

1.995
6 1 CN(C)CCC(C1=CC=CC=C1)C2=CC=CC=N2 

716 
Phenobarbi
tal 99 

1.995
6 1 O=C1NC(=O)NC(=O)C1(CC)c1ccccc1 

717 
Phenoperidi
ne 20 

-
0.602

1 0 O(C(=O)C1(CCN(CC1)CCC(O)c1ccccc1)c1ccccc1)CC 

718 
Phenoxybe
nzamine 25 

-
0.477

1 0 ClCCN(Cc1ccccc1)C(COc1ccccc1)C 

719 
Phenylbuta
zone 90 

0.954
2 1 O=C1C(N(N(C1=O)c1ccccc1)c1ccccc1)CCCC 
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720 
Phenylbutyr
ate 78 

0.549
7 1 OC(=O)CCCc1ccccc1 

721 
Phenylephri
ne 35 

-
0.268

8 0 Oc1cc(ccc1)C(O)CNC 

722 
phenylprop
anolamine 95 

1.278
8 1 OC(C(N)C)c1ccccc1 

723 Phenytoin 90 
0.954

2 1 O=C1NNC(=O)C1(c1ccccc1)c1ccccc1 

724 
Physostigmi
ne 10 

-
0.954

2 0 O(C(=O)NC)c1cc2c(N(C3N(CCC23C)C)C)cc1 

725 
Pimecrolim
us 0 

-
2.000

0 0 

ClC1CCC(CC1OC)C=C(C)C1OC(=O)C2N(CCCC2)C(=O)
C(=O)C2(OC(C(OC)CC2C)C(OC)CC(CC(=CC(CC)C(=O)
CC(O)C1C)C)C)O 

726 Pimexone 65 
0.268

8 1 O1c2c(ccc(OC)c2CN2CCCCC2)C(=O)c2c1cccc2 

727 Pimozide 40 

-
0.176

1 0 
Fc1ccc(cc1)C(CCCN1CCC(N2c3c(NC2=O)cccc3)CC1)c
1ccc(F)cc1 

728 Pinacidil 57 
0.122

4 1 n1ccc(NC(=NC#N)NC(C(C)(C)C)C)cc1 

729 Pindolol 88 
0.865

3 1 O(CC(O)CNC(C)C)c1c2c([nH]cc2)ccc1 

730 Pioglitazone 83 
0.688

6 1 S1C(Cc2ccc(OCCc3ncc(cc3)CC)cc2)C(=O)NC1=O 

731 
Pipemidic_a
cid 93 

1.123
4 1 O=C1c2c(nc(nc2)N2CCNCC2)N(C=C1C(O)=O)CC 

732 Piperacillin 0 

-
2.000

0 0 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=O)C(NC(=O)N
1CCN(CC)C(=O)C1=O)c1ccccc1 

733 Pipotiazine 26 

-
0.454

3 0 
S1c2c(N(c3c1cccc3)CCCN1CCC(CC1)CCO)cc(S(=O)(=
O)N(C)C)cc2 

734 Pirazolac 93.5 
1.157

9 1 Clc1ccc(cc1)-c1cn(nc1CC(O)=O)-c1ccc(F)cc1 

735 Pirenzepine 14 

-
0.788

4 0 O=C1Nc2cccnc2N(c2c1cccc2)C(=O)CN1CCN(CC1)C 

736 Piretanide 92 
1.060

7 1 S(=O)(=O)(N)c1cc(cc(N2CCCC2)c1Oc1ccccc1)C(O)=O 

737 Piritrexim 68 
0.327

4 1 O(C)c1ccc(OC)cc1Cc1nc2c(nc1)c(C)c(nc2N)N 

738 Pirmenol 83 
0.688

6 1 OC(CCCN1C(CCCC1C)C)(c1ccccc1)c1ncccc1 
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739 Piroxicam 99 
1.995

6 1 S1(=O)(=O)N(C)C(C(=O)Nc2ncccc2)=C(O)c2c1cccc2 

740 Piroximone 81 
0.629

7 1 O=C1NC(C(=O)c2ccncc2)=C(N1)CC 

741 
Pivampicilli
n 30.9 

-
0.349

5 0 
S1C2N(C(C(OCOC(=O)C(C)(C)C)=O)C1(C)C)C(=O)C2N
C(=O)C(N)c1ccccc1 

742 Pizotyline 78 
0.549

7 1 s1c2c(cc1)C(c1c(CC2)cccc1)=C1CCN(CC1)C 

743 Porfimer 0 

-
2.000

0 0 

O(C(C)c1c2[nH]c(C=c3[nH]c(=CC4=NC(=CC5=NC(=C
2)C(C)=C5CCC(O)=O)C(CCC(O)=O)=C4C)c(C)c3C(O)C
)c1C)C(C)c1c=2[nH]c(=CC3=NC(=CC4=NC(=Cc5[nH]c
(C=2)c(C)c5C(O)C)C(C)=C4CCC(O)=O)C(CCC(O)=O)=
C3C)c1C 

744 
Posaconazo
le 96 

1.380
2 1 

Fc1cc(F)ccc1C1(OCC(C1)COc1ccc(N2CCN(CC2)c2ccc
(N3C=NN(C(C(O)C)CC)C3=O)cc2)cc1)Cn1ncnc1 

745 Practolol 99 
1.995

6 1 O(CC(O)CNC(C)C)c1ccc(NC(=O)C)cc1 

746 
Pramipexol
e 93 

1.123
4 1 s1c2CC(NCCC)CCc2nc1N 

747 Pravastatin 18 

-
0.658

5 0 
O(C(=O)C(CC)C)C1C2C(=CC(O)C1)C=CC(C)C2CCC(O)
CC(O)CC(O)=O 

748 
Praziquante
l 7 

-
1.123

4 0 O=C1N2C(c3c(CC2)cccc3)CN(C1)C(=O)C1CCCCC1 

749 Prazosin 68 
0.327

4 1 
o1cccc1C(=O)N1CCN(CC1)c1nc(N)c2cc(OC)c(OC)cc2
n1 

750 
Prednisolon
e 82 

0.658
5 1 

OC1(CCC2C3C(C4(C(=CC(=O)C=C4)CC3)C)C(O)CC12C
)C(=O)CO 

751 

Prednisolon
e 
phosphate 82 

0.658
5 1 

P(OCC(=O)C1(O)CCC2C3C(C4(C(=CC(=O)C=C4)CC3)C
)C(O)CC12C)(O)(O)=O 

752 Prednisone 70 
0.368

0 1 
OC1(CCC2C3C(C4(C(=CC(=O)C=C4)CC3)C)C(=O)CC12
C)C(=O)CO 

753 Pregabalin 90 
0.954

2 1 OC(=O)CC(CC(C)C)CN 

754 Prenalterol 33 

-
0.307

6 0 O(CC(O)CNC(C)C)c1ccc(O)cc1 

755 Primaquine 96 
1.380

2 1 O(C)c1cc(NC(CCCN)C)c2ncccc2c1 

756 Primidone 92 
1.060

7 1 O=C1NCNC(=O)C1(CC)c1ccccc1 



129 

 

 

 

757 Probenecid 99 
1.995

6 1 S(=O)(=O)(N(CCC)CCC)c1ccc(cc1)C(O)=O 

758 Probucol 5 

-
1.278

8 0 
S(C(Sc1cc(C(C)(C)C)c(O)c(c1)C(C)(C)C)(C)C)c1cc(C(C)
(C)C)c(O)c(c1)C(C)(C)C 

759 
Procainami
de 83 

0.688
6 1 O=C(NCCN(CC)CC)c1ccc(N)cc1 

760 Procaine 0 

-
2.000

0 0 O(C(=O)c1ccc(N)cc1)CCN(CC)CC 

761 Procaterol 40 

-
0.176

1 0 Oc1c2NC(=O)C=Cc2c(cc1)C(O)C(NC(C)C)CC 

762 
Prochlorper
azine 15 

-
0.753

3 0 Clc1cc2N(c3c(Sc2cc1)cccc3)CCCN1CCN(CC1)C 

763 Progabide 60 
0.176

1 1 Clc1ccc(cc1)C(NCCCC(=O)N)=C1C=C(F)C=CC1=O 

764 
Progestero
ne 25 

-
0.477

1 0 
O=C1CCC2(C3C(C4CCC(C(=O)C)C4(CC3)C)CCC2=C1)
C 

765 Proguanil 60 
0.176

1 1 Clc1ccc(NC(=NC(=NC(C)C)N)N)cc1 

766 Promazine 16.25 

-
0.712

1 0 S1c2c(N(c3c1cccc3)CCCN(C)C)cccc2 

767 
Promethazi
ne 25 

-
0.477

1 0 S1c2c(N(c3c1cccc3)CC(N(C)C)C)cccc2 

768 
Propafenon
e 12 

-
0.865

3 0 O(CC(O)CNCCC)c1ccccc1C(=O)CCc1ccccc1 

769 
Propiomazi
ne 33 

-
0.307

6 0 S1c2c(N(c3c1cccc3)CC(N(C)C)C)cc(cc2)C(=O)CC 

770 Propranolol 26 

-
0.454

3 0 O(CC(O)CNC(C)C)c1c2c(ccc1)cccc2 

771 
Propylthiou
racil 85 

0.753
3 1 S=C1NC(=CC(=O)N1)CCC 

772 Proquazone 7 

-
1.123

4 0 O=C1N=C(c2c(N1C(C)C)cc(cc2)C)c1ccccc1 

773 
Proscillaridi
n 7 

-
1.123

4 0 
O1C(C)C(O)C(O)C(O)C1OC1CCC2(C3C(CCC2=C1)C1(
O)CCC(C1(CC3)C)C=1C=CC(OC=1)=O)C 

774 
Prothionam
ide 99 

1.995
6 1 S=C(N)c1cc(ncc1)CCC 
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775 
Protriptylin
e 85 

0.753
3 1 N(CCCC1c2c(C=Cc3c1cccc3)cccc2)C 

776 
Proxyphylli
ne 99 

1.995
6 1 O=C1N(C)C(=O)N(c2ncn(c12)CC(O)C)C 

777 
Pyrazinamid
e 90 

0.954
2 1 O=C(N)c1nccnc1 

778 
Pyridostigm
ine 7.6 

-
1.084

9 0 O(C(=O)N(C)C)c1ccc[n+](c1)C 

779 
Pyrimetha
mine 90 

0.954
2 1 Clc1ccc(cc1)-c1c(nc(nc1N)N)CC 

780 Pyrvinium 5 

-
1.278

8 0 
[n+]1(c2c(cc(N(C)C)cc2)ccc1C=Cc1cc(n(c1C)-
c1ccccc1)C)C 

781 Quazepam 32 

-
0.327

4 0 Clc1cc2c(N(CC(F)(F)F)C(=S)CN=C2c2ccccc2F)cc1 

782 Quetiapine 9 

-
1.004

8 0 S1c2c(cccc2)C(=Nc2c1cccc2)N1CCN(CC1)CCOCCO 

783 Quinagolide 99 
1.995

6 1 
S(=O)(=O)(NC1CC2C(N(C1)CCC)Cc1c(C2)c(O)ccc1)N(
CC)CC 

784 Quinapril 60 
0.176

1 1 
O(C(=O)C(NC(C(=O)N1CCc2c(cccc2)C1C(O)=O)C)CCc
1ccccc1)CC 

785 Quinaprilat 52 
0.034

8 1 
OC(=O)C1N(c2c(CC1)cccc2)C(=O)C(NC(CCc1ccccc1)
C(O)=O)C 

786 Quinidine 75 
0.477

1 1 O(C)c1cc2c(nccc2C(O)C2N3CC(C(C2)CC3)C=C)cc1 

787 
Rabeprazol
e 52 

0.034
8 1 S(=O)(Cc1nccc(OCCCOC)c1C)c1[nH]c2c(n1)cccc2 

788 Raffinose 0 

-
2.000

0 0 
O1C(OC2OC(COC3OC(CO)C(O)C(O)C3O)C(O)C(O)C2
O)(CO)C(O)C(O)C1CO 

789 Raloxifene 2 

-
1.690

2 0 
s1c2c(ccc(O)c2)c(C(=O)c2ccc(OCCN3CCCCC3)cc2)c1
-c1ccc(O)cc1 

790 Raltegravir 31.8 

-
0.331

4 0 
Fc1ccc(cc1)CNC(O)=C1N=C(N(C)C(=O)C1=O)C(NC(=
O)c1oc(nn1)C)(C)C 

791 Raltitrexed 15 

-
0.753

3 0 
s1c(ccc1N(Cc1cc2c(NC(=NC2=O)C)cc1)C)C(=O)NC(C
CC(O)=O)C(O)=O 

792 Ramelteon 1.8 

-
1.736

8 0 O1CCc2c3c(CCC3CCNC(=O)CC)ccc12 

793 Ramipril 28 

-
0.410

2 0 
O(C(=O)C(NC(C(=O)N1C2C(CC1C(O)=O)CCC2)C)CCc1
ccccc1)CC 
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794 Ramiprilat 44 

-
0.104

7 0 
OC(=O)C1N(C2C(C1)CCC2)C(=O)C(NC(CCc1ccccc1)C(
O)=O)C 

795 
Ramixotidin
e 60 

0.176
1 1 O=n1ccccc1C(=O)NCCSCc2ccc(CN(C)C)o2 

796 Ranitidine 52 
0.034

8 1 S(Cc1oc(cc1)CN(C)C)CCNC(NC)=C[N+](=O)[O-] 

797 Ranolazine 42.5 

-
0.131

3 0 
O(CC(O)CN1CCN(CC1)CC(=O)Nc1c(cccc1C)C)c1ccccc
1OC 

798 Rasagiline 36 

-
0.249

9 0 N(CC#C)C1CCc2c1cccc2 

799 Reboxetine 94 
1.195

0 1 O1CCNCC1C(Oc1ccccc1OCC)c1ccccc1 

800 Recainam 73 
0.432

0 1 O=C(Nc1c(cccc1C)C)NCCCNC(C)C 

801 Remikiren 1 

-
1.995

6 0 
S(=O)(=O)(C(C)(C)C)CC(Cc1ccccc1)C(=O)NC(Cc1[nH]
cnc1)C(=O)NC(CC1CCCCC1)C(O)C(O)C1CC1 

802 
Remoxiprid
e 90 

0.954
2 1 Brc1ccc(OC)c(C(=O)NCC2N(CCC2)CC)c1OC 

803 Repaglinide 56 
0.104

7 1 
O(CC)c1cc(ccc1C(O)=O)CC(=O)NC(CC(C)C)c1ccccc1N
1CCCCC1 

804 Reproterol 50 
0.000

0 1 
Oc1cc(cc(O)c1)C(O)CNCCCn1c2c(nc1)N(C)C(=O)N(C)
C2=O 

805 Reserpine 50 
0.000

0 1 
O(C)C1C(C2C(CC1OC(=O)c1cc(OC)c(OC)c(OC)c1)CN
1C(C3=Nc4c(C3CC1)cccc4OC)C2)C(OC)=O 

806 Ribavirin 60 
0.176

1 1 O1C(CO)C(O)C(O)C1n1nc(nc1)C(=O)N 

807 Rifabutin 20 

-
0.602

1 0 

O1c2c3c4c(c(O)c2C)C(=O)C(NC(=O)C(=CC=CC(C)C(O
)C(C)C(O)C(C)C(OC(=O)C)C(C)C(OC)C=COC1(C)C3=O)
C)=C1NC2(N=C14)CCN(CC2)CC(C)C 

808 Rifampin 70 
0.368

0 1 

O1c2c3c4c(c(O)c2C)c(O)c(NC(=O)C(=CC=CC(C)C(O)C
(C)C(O)C(C)C(OC(=O)C)C(C)C(OC)C=COC1(C)C3=O)C)
c(C=NN1CCN(CC1)C)c4O 

809 Rifapentine 70 
0.368

0 1 

O1c2c3c4c(c(O)c2C)c(O)c(NC(=O)C(=CC=CC(C)C(O)C
(C)C(O)C(C)C(OC(=O)C)C(C)C(OC)C=COC1(C)C3=O)C)
c(C=NN1CCN(CC1)C1CCCC1)c4O 

810 Rifaximin 1 

-
1.995

6 0 

O1c2c3c4c(c(O)c2C)c(O)c(NC(=O)C(=CC=CC(C)C(O)C
(C)C(O)C(C)C(OC(=O)C)C(C)C(OC)C=COC1(C)C3=O)C)
c1n2c(nc14)C=C(C=C2)C 

811 Riluzole 64 
0.249

9 1 s1c2cc(OC(F)(F)F)ccc2nc1N 
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812 Risedronate 1 

-
1.995

6 0 P(O)(O)(=O)C(P(O)(O)=O)(O)Cc1cccnc1 

813 Risperidone 66 
0.288

1 1 
Fc1cc2onc(c2cc1)C1CCN(CC1)CCC=1C(=O)N2C(=NC
=1C)CCCC2 

814 Ritodrine 30 

-
0.368

0 0 Oc1ccc(cc1)C(O)C(NCCc1ccc(O)cc1)C 

815 Ritonavir 70 
0.368

0 1 
s1cncc1COC(=O)NC(Cc1ccccc1)C(O)CC(NC(=O)C(NC(
=O)N(Cc1nc(sc1)C(C)C)C)C(C)C)Cc1ccccc1 

816 
Rivastigmin
e 72 

0.410
2 1 O(C(=O)N(CC)C)c1cc(ccc1)C(N(C)C)C 

817 Rizatriptan 45 

-
0.087

2 0 [nH]1cc(c2cc(ccc12)Cn1ncnc1)CCN(C)C 

818 Rofecoxib 93 
1.123

4 1 S(=O)(=O)(C)c1ccc(cc1)C=1COC(=O)C=1c1ccccc1 

819 Rolipram 75 
0.477

1 1 O(c1cc(ccc1OC)C1CC(=O)NC1)C1CCCC1 

820 Ropinirole 55 
0.087

2 1 O=C1Nc2c(C1)c(ccc2)CCN(CCC)CCC 

821 Roquinimex 99 
1.995

6 1 OC=1N(c2c(cccc2)C(=O)C=1C(=O)N(C)c1ccccc1)C 

822 Rosaramicin 32 

-
0.327

4 0 
O1C(OC2C(C)C(O)CC(OC(CC)C(C3OC3(C=CC(=O)C(C
C2CC=O)C)C)C)=O)C(O)C(N(C)C)CC1C 

823 
Rosiglitazon
e 99 

1.995
6 1 S1C(Cc2ccc(OCCN(C)c3ncccc3)cc2)C(=O)NC1=O 

824 
Rosuvastati
n 20 

-
0.602

1 0 
S(=O)(=O)(N(C)c1nc(-
c2ccc(F)cc2)c(C=CC(O)CC(O)CC(O)=O)c(n1)C(C)C)C 

825 
Roxithromy
cin 50 

0.000
0 1 

O1C(CC)C(O)(C)C(O)C(C)C(=NOCOCCOC)C(CC(O)(C)
C(OC2OC(CC(N(C)C)C2O)C)C(C)C(OC2OC(C)C(O)C(O
C)(C2)C)C(C)C1=O)C 

826 Rufinamide 85 
0.753

3 1 Fc1cccc(F)c1Cn1nnc(c1)C(=O)N 

827 Saccharin 84 
0.720

2 1 S1(=O)(=O)NC(=O)c2c1cccc2 

828 

S-
Adenosylm
ethionine 5 

-
1.278

8 0 
S(=[CH]C1OC(n2c3ncnc(N)c3nc2)C(O)C1O)(CCC(N)C
(O)=O)C 

829 
Salicylic 
Acid 99 

1.995
6 1 Oc1ccccc1C(O)=O 
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830 
Scopolamin
e 27 

-
0.432

0 0 O1C2C3N(C(CC(OC(=O)C(CO)c4ccccc4)C3)C12)C 

831 
Selegiline; (-
)-Deprenil 4.4 

-
1.337

0 0 N(C(Cc1ccccc1)C)(CC#C)C 

832 Sematilide 61.3 
0.199

7 1 S(=O)(=O)(Nc1ccc(cc1)C(=O)NCCN(CC)CC)C 

833 
Sertaconaz
ole 0 

-
2.000

0 0 Clc1cc(Cl)ccc1C(OCc1c2c(sc1)c(Cl)ccc2)Cn1ccnc1 

834 Sertindole 74 
0.454

3 1 
Clc1cc2c(n(cc2C2CCN(CC2)CCN2CCNC2=O)-
c2ccc(F)cc2)cc1 

835 Sertraline 44 

-
0.104

7 0 Clc1cc(ccc1Cl)C1CCC(NC)c2c1cccc2 

836 Sildenafil 38 

-
0.212

6 0 
S(=O)(=O)(N1CCN(CC1)C)c1cc(C=2NC(=O)c3n(nc(c3
N=2)CCC)C)c(OCC)cc1 

837 Silodosin 32 

-
0.327

4 0 
FC(F)(F)COc1ccccc1OCCNC(Cc1cc(c2N(CCc2c1)CCC
O)C(=O)N)C 

838 Simvastatin 3 

-
1.509

7 0 
O1C(CC(O)CC1=O)CCC1C2C(=CC(CC2OC(=O)C(CC)(C
)C)C)C=CC1C 

839 Sirolimus 15 

-
0.753

3 0 

O1C(CC(=O)C(C=C(C)C(O)C(OC)C(=O)C(CC(C=CC=CC
=C(C)C(OC)CC2OC(O)(C(=O)C(=O)N3C(CCCC3)C1=O)
C(CC2)C)C)C)C)C(CC1CC(OC)C(O)CC1)C 

840 Sitafloxacin 89 
0.908

0 1 
Clc1c2N(C=C(C(O)=O)C(=O)c2cc(F)c1N1CC2(CC2)C(
N)C1)C1CC1F 

841 Sitagliptin 87 
0.825

6 1 
Fc1cc(F)c(F)cc1CC(N)CC(=O)N1CCn2c(nnc2C(F)(F)F)
C1 

842 Solifenacin 90 
0.954

2 1 
O(C(=O)N1CCc2c(cccc2)C1c1ccccc1)C1C2CCN(C1)C
C2 

843 Sorafenib 39 

-
0.194

3 0 
Clc1ccc(NC(=O)Nc2ccc(Oc3cc(ncc3)C(=O)NC)cc2)cc
1C(F)(F)F 

844 Sotalol 95 
1.278

8 1 CC(C)NCC(C1=CC=C(C=C1)NS(=O)(=O)C)O 

845 Sparfloxacin 92 
1.060

7 1 
Fc1c(N2CC(NC(C2)C)C)c(F)c2N(C=C(C(O)=O)C(=O)c2
c1N)C1CC1 

846 Spiramycin 35 

-
0.268

8 0 

O1C(C)C(OC2OC(C)C(O)C(O)(C2)C)C(N(C)C)C(O)C1O
C1C(OC)C(O)CC(OC(CC=CC=CC(OC2OC(C)C(N(C)C)C
C2)C(CC1CC=O)C)C)=O 

847 
Spironolact
one 25 

-
0.477

1 0 
S(C(=O)C)C1C2C3CCC4(OC(=O)CC4)C3(CCC2C2(C(C1
)=CC(=O)CC2)C)C 
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848 Stavudine 82 
0.658

5 1 O1C(C=CC1N1C=C(C)C(=O)NC1=O)CO 

849 
Streptomyci
n 1 

-
1.995

6 0 
O1C(CO)C(O)C(O)C(NC)C1OC1C(O)(C=O)C(OC1OC1
C(NC(N)=N)C(O)C(NC(N)=N)C(O)C1O)C 

850 
Streptozoci
n 21 

-
0.575

4 0 O1C(CO)C(O)C(O)C(NC(=O)N(N=O)C)C1O 

851 Succimer 20 

-
0.602

1 0 SC(C(S)C(O)=O)C(O)=O 

852 
Succinylchol
ine 0 

-
2.000

0 0 O(C(=O)CCC(OCC[N+](C)(C)C)=O)CC[N+](C)(C)C 

853 Sufentanil 0 

-
2.000

0 0 s1cccc1CCN1CCC(N(C(=O)CC)c2ccccc2)(CC1)COC 

854 Sulfadiazine 90 
0.954

2 1 S(=O)(=O)(Nc1ncccn1)c1ccc(N)cc1 

855 
Sulfadimeth
oxine 59.1 

0.159
9 1 S(=O)(=O)(Nc1nc(OC)nc(OC)c1)c1ccc(N)cc1 

856 
Sulfamerazi
ne 81 

0.629
7 1 S(=O)(=O)(Nc1nc(ccn1)C)c1ccc(N)cc1 

857 
Sulfametha
zine 86.5 

0.806
7 1 S(=O)(=O)(Nc1nc(cc(n1)C)C)c1ccc(N)cc1 

858 
Sulfametho
xazole 99 

1.995
6 1 S(=O)(=O)(Nc1noc(c1)C)c1ccc(N)cc1 

859 
Sulfasalazin
e 15 

-
0.753

3 0 
S(=O)(=O)(Nc1ncccc1)c1ccc(N=Nc2cc(C(O)=O)c(O)c
c2)cc1 

860 
Sulfinpyraz
one 99 

1.995
6 1 

S(=O)(CCC1C(=O)N(N(C1=O)c1ccccc1)c1ccccc1)c1cc
ccc1 

861 
Sulfisoxazol
e 96 

1.380
2 1 CC1=C(ON=C1C)NS(=O)(=O)C2=CC=C(C=C2)N 

862 Sulindac 88 
0.865

3 1 
S(=O)(C)c1ccc(cc1)C=C1c2c(cc(F)cc2)C(CC(O)=O)=C1
C 

863 Sulpiride 27 

-
0.432

0 0 S(=O)(=O)(N)c1cc(C(=O)NCC2CCN(C2)CC)c(OC)cc1 

864 
Sumatripta
n 14 

-
0.788

4 0 S(=O)(=O)(NC)Cc1cc2c([nH]cc2CCN(C)C)cc1 

865 Sunitinib 54.5 
0.078

4 1 
Fc1cc2c(NC(=O)C2=Cc2[nH]c(C)c(C(=O)NCCN(CC)CC
)c2C)cc1 

866 Suprofen 92 
1.060

7 1 s1cccc1C(=O)c1ccc(cc1)C(C(O)=O)C 
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867 Suramin 0 

-
2.000

0 0 

S(O)(=O)(=O)c1c2c(cc(S(O)(=O)=O)c1)c(S(O)(=O)=O)
ccc2NC(=O)c1cc(NC(=O)c2cc(NC(=O)Nc3cc(ccc3)C(=
O)Nc3cc(ccc3C)C(=O)Nc3c4c(cc(S(O)(=O)=O)cc4S(O
)(=O)=O)c(S(O)(=O)=O)cc3)ccc2)c(cc1)C 

868 Tacrine 17 

-
0.688

6 0 n1c2c(CCCC2)c(N)c2c1cccc2 

869 Tacrolimus 25 

-
0.477

1 0 

O1C(C(=CC2CC(OC)C(O)CC2)C)C(C)C(O)CC(=O)C(C=C
(CC(CC(OC)C2OC(O)(C(=O)C(=O)N3C(CCCC3)C1=O)C
(CC2OC)C)C)C)CC=C 

870 Tadalafil 16 

-
0.720

2 0 
O1c2cc(ccc2OC1)C1N2C(Cc3c1[nH]c1c3cccc1)C(=O)
N(CC2=O)C 

871 Talinolol 55 
0.087

2 1 O(CC(O)CNC(C)(C)C)c1ccc(NC(=O)NC2CCCCC2)cc1 

872 Tamsulosin 99 
1.995

6 1 S(=O)(=O)(N)c1cc(ccc1OC)CC(NCCOc1ccccc1OCC)C 

873 Tasosartan 50 
0.000

0 1 
O=C1N(c2nc(nc(c2CC1)C)C)Cc1ccc(cc1)-c1ccccc1-
c1nn[nH]n1 

874 Tegaserod 11 

-
0.908

0 0 O(C)c1cc2c([nH]cc2C=NNC(NCCCCC)=N)cc1 

875 Telbivudine 68 
0.327

4 1 O1C(CO)C(O)CC1N1C=C(C)C(=O)NC1=O 

876 Telenzepine 54 
0.069

6 1 
s1cc2c(N(c3c(NC2=O)cccc3)C(=O)CN2CCN(CC2)C)c1
C 

877 
Telithromyc
in 57 

0.122
4 1 

O1C(CC)C2(OC(=O)N(C2C(C)C(=O)C(CC(OC)(C)C(OC
2OC(CC(N(C)C)C2O)C)C(C)C(=O)C(C)C1=O)C)CCCCn1
cc(nc1)-c1cccnc1)C 

878 Telmisartan 50 
0.000

0 1 
CCCc1nc2c(C)cc(cc2n1Cc3ccc(cc3)c4ccccc4C(=O)O)c
5nc6ccccc6n5C 

879 
Temafloxaci
n 95 

1.278
8 1 

Fc1cc(F)ccc1N1C=C(C(O)=O)C(=O)c2cc(F)c(N3CC(NC
C3)C)cc12 

880 Temazepam 91 
1.004

8 1 Clc1cc2c(N(C)C(=O)C(O)N=C2c2ccccc2)cc1 

881 
Temozolom
ide 96 

1.380
2 1 O=C1N(N=Nc2c1[nH]nc2C(=O)N)C 

882 Teniposide 41 

-
0.158

1 0 
s1cccc1C1OC2C(OC(OC3C4C(C(c5c3cc3OCOc3c5)c3
cc(OC)c(O)c(OC)c3)C(OC4)=O)C(O)C2O)CO1 

883 Tenofovir 25 

-
0.477

1 0 P(O)(O)(=O)COC(Cn1c2ncnc(N)c2nc1)C 

884 Tenoxicam 99 
1.995

6 1 s1c2c(S(=O)(=O)N(C)C(C(=O)Nc3ncccc3)=C2O)cc1 
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885 Terazosin 90 
0.954

2 1 
O1CCCC1C(=O)N1CCN(CC1)c1nc(N)c2cc(OC)c(OC)cc
2n1 

886 Terbinafine 40 

-
0.176

1 0 N(Cc1c2c(ccc1)cccc2)(CC=CC#CC(C)(C)C)C 

887 Terbutaline 14 

-
0.788

4 0 Oc1cc(cc(O)c1)C(O)CNC(C)(C)C 

888 Terfenadine 1 

-
1.995

6 0 
OC(C1CCN(CC1)CCCC(O)c1ccc(cc1)C(C)(C)C)(c1ccccc
1)c1ccccc1 

889 Terguride 30 

-
0.368

0 0 
O=C(NC1CC2C(N(C1)C)Cc1c3c2cccc3[nH]c1)N(CC)C
C 

890 Terodiline 82 
0.658

5 1 N(C(C)(C)C)C(CC(c1ccccc1)c1ccccc1)C 

891 Tertatolol 60 
0.176

1 1 S1c2c(CCC1)cccc2OCC(O)CNC(C)(C)C 

892 Tesaglitazar 99 
1.995

6 1 
S(Oc1ccc(cc1)CCOc1ccc(cc1)CC(OCC)C(O)=O)(=O)(=
O)C 

893 
Testosteron
e 4 

-
1.380

2 0 OC1CCC2C3C(CCC12C)C1(C(=CC(=O)CC1)CC3)C 

894 
Tetrabenazi
ne 5 

-
1.278

8 0 O(C)c1cc2C3N(CC(CC(C)C)C(=O)C3)CCc2cc1OC 

895 Tetracycline 77 
0.524

8 1 
CC1(O)C2CC3C(N(C)C)C(C(C(N)=O)=C(O)C3(O)C(C2=
C(O)C4=C1C=CC=C4O)=O)=O 

896 Thiamine 4.5 

-
1.326

8 0 s1c[n+](Cc2cnc(nc2N)C)c(C)c1CCO 

897 Thiocyanate 99 
1.995

6 1 S=C=Nc1c2c(ccc1)cccc2 

898 
Thioguanin
e 30 

-
0.368

0 0 S=C1N=C(Nc2nc[nH]c12)N 

899 
Thioridazin
e 40 

-
0.176

1 0 S1c2c(N(c3c1cccc3)CCC1N(CCCC1)C)cc(SC)cc2 

900 Tiagabine 90 
0.954

2 1 s1ccc(C)c1C(=CCCN1CC(CCC1)C(O)=O)c1sccc1C 

901 Tianeptine 99 
1.995

6 1 
Clc1cc2S(=O)(=O)N(c3c(cccc3)C(NCCCCCCC(O)=O)c
2cc1)C 

902 Tiapamil 42.5 

-
0.131

3 0 
S1(=O)(=O)CCCS(=O)(=O)C1(CCCN(CCc1cc(OC)c(OC)
cc1)C)c1cc(OC)c(OC)cc1 

903 
Tiaprofenic 
Acid 90 

0.954
2 1 s1c(ccc1C(C(O)=O)C)C(=O)c1ccccc1 



137 

 

 

 

904 Ticarcillin 0 

-
2.000

0 0 
CC1(C)SC2C(NC(=O)C(C(O)=O)c3cc[s]c3)C(=O)N2C1
C(O)=O 

905 Ticlopidine 80 
0.602

1 1 Clc1ccccc1CN1CCc2sccc2C1 

906 Tigecycline 0 

-
2.000

0 0 
CC(C)(C)NCC(=O)NC1=C(C2=C(CC3CC4C(C(=O)C(=C(
C4(C(=O)C3=C2O)O)O)C(=O)N)N(C)C)C(=C1)N(C)C)O 

907 Tilidine 90 
0.954

2 1 O(C(=O)C1(CCC=CC1N(C)C)c1ccccc1)CC 

908 
Tiludronic 
Acid 6 

-
1.195

0 0 Clc1ccc(SC(P(O)(O)=O)P(O)(O)=O)cc1 

909 Timolol 61 
0.194

3 1 s1nc(N2CCOCC2)c(OCC(O)CNC(C)(C)C)n1 

910 Tinidazole 98 
1.690

2 1 S(=O)(=O)(CCn1c(ncc1[N+](=O)[O-])C)CC 

911 Tiopronin 63 
0.231

1 1 SC(C(=O)NCC(O)=O)C 

912 Tiotropium 2.5 

-
1.591

1 0 
s1cccc1C(O)(C(OC1CC2[N+](C(C1)C1OC12)(C)C)=O)c
1sccc1 

913 Tirofiban 0 

-
2.000

0 0 
S(=O)(=O)(NC(Cc1ccc(OCCCCC2CCNCC2)cc1)C(O)=O
)CCCC 

914 Tizanidine 21 

-
0.575

4 0 Clc1ccc2nsnc2c1NC=1NCCN=1 

915 Tobramycin 1 

-
1.995

6 0 
O1C(CO)C(O)C(N)C(O)C1OC1C(O)C(OC2OC(CN)C(O)
CC2N)C(N)CC1N 

916 Tocainide 89 
0.908

0 1 O=C(Nc1c(cccc1C)C)C(N)C 

917 
Tolbutamid
e 85 

0.753
3 1 S(=O)(=O)(NC(=O)NCCCC)c1ccc(cc1)C 

918 Tolcapone 62 
0.212

6 1 Oc1c([N+](=O)[O-])cc(cc1O)C(=O)c1ccc(cc1)C 

919 
Tolfenamic 
Acid 60 

0.176
1 1 Clc1cccc(Nc2ccccc2C(O)=O)c1C 

920 Toliprolol 90 
0.954

2 1 O(CC(O)CNC(C)C)c1cc(ccc1)C 

921 
Tolmesoxid
e 85 

0.753
3 1 S(=O)(C)c1cc(OC)c(OC)cc1C 

922 Tolmetin 95 
1.278

8 1 OC(=O)Cc1n(C)c(cc1)C(=O)c1ccc(cc1)C 
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923 Toloxatone 56 
0.104

7 1 O1C(CN(c2cc(ccc2)C)C1=O)CO 

924 Topiramate 70 
0.368

0 1 
S(OCC12OC(OC1C1OC(OC1CO2)(C)C)(C)C)(=O)(=O)
N 

925 Topotecan 32 

-
0.327

4 0 
O1CC2=C(C=C3N(Cc4c3nc3c(c4)c(CN(C)C)c(O)cc3)C
2=O)C(O)(CC)C1=O 

926 Toremifene 99 
1.995

6 1 ClCCC(=C(c1ccc(OCCN(C)C)cc1)c1ccccc1)c1ccccc1 

927 Torsemide 91 
1.004

8 1 S(=O)(=O)(NC(=O)NC(C)C)c1cnccc1Nc1cc(ccc1)C 

928 Tramadol 72.5 
0.421

0 1 O(C)c1cc(ccc1)C1(O)CCCCC1CN(C)C 

929 Trandolapril 10 

-
0.954

2 0 
O(C(=O)C(NC(C(=O)N1C2C(CC1C(O)=O)CCCC2)C)CC
c1ccccc1)CC 

930 
Tranexamic
_acid 34 

-
0.288

1 0 OC(=O)C1CCC(CC1)CN 

931 
Tranylcypro
mine 50 

0.000
0 1 NC1CC1c1ccccc1 

932 Trapidil 96 
1.380

2 1 n12ncnc1N=C(C=C2N(CC)CC)C 

933 Trazodone 81 
0.629

7 1 
Clc1cc(N2CCN(CC2)CCCN2N=C3N(C=CC=C3)C2=O)c
cc1 

934 Treosulfan 97 
1.509

7 1 S(OCC(O)C(O)COS(=O)(=O)C)(=O)(=O)C 

935 TRH 2 

-
1.690

2 0 
O=C1NC(CC1)C(=O)NC(Cc1nc[nH]c1)C(=O)N1CCCC1
C(=O)N 

936 
Triamcinolo
ne 23 

-
0.524

8 0 
FC12C(C3CC(O)C(O)(C(=O)CO)C3(CC1O)C)CCC1=CC(
=O)C=CC12C 

937 

Triamcinolo
ne 
Acetonide 23 

-
0.524

8 0 
FC12C(C3CC4OC(OC4(C(=O)CO)C3(CC1O)C)(C)C)CC
C1=CC(=O)C=CC12C 

938 
Triamteren
e 51 

0.017
4 1 n1c(N)c2nc(-c3ccccc3)c(nc2nc1N)N 

939 Triazolam 44 

-
0.104

7 0 Clc1ccccc1C1=NC=C2N(c3c1cc(Cl)cc3)C(=NN2)C 

940 
Trichlormet
hiazide 60 

0.176
1 1 Clc1cc2NC(NS(=O)(=O)c2cc1S(=O)(=O)N)C(Cl)Cl 

941 Trientine 92.5 1.091 1 N(CCNCCN)CCN 
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1 

942 
Trihexyphe
nidyl 99 

1.995
6 1 OC(CCN1CCCCC1)(C1CCCCC1)c1ccccc1 

943 Trimazosin 61 
0.194

3 1 
O(C)c1c(OC)c2nc(nc(N)c2cc1OC)N1CCN(CC1)C(OCC
(O)(C)C)=O 

944 
Trimethobe
nzamide 80 

0.602
1 1 O(C)c1c(OC)cc(cc1OC)C(=O)NCc1ccc(OCCN(C)C)cc1 

945 
Trimethopri
m 98 

1.690
2 1 O(C)c1c(OC)cc(cc1OC)Cc1cnc(nc1N)N 

946 
Trimetrexat
e 45 

-
0.087

2 0 O(C)c1c(OC)cc(NCc2cnc3nc(nc(N)c3c2C)N)cc1OC 

947 
Trimiprami
ne 40 

-
0.176

1 0 N(CC(CN1c2c(CCc3c1cccc3)cccc2)C)(C)C 

948 Triprolidine 4 

-
1.380

2 0 n1ccccc1C(=CCN1CCCC1)c1ccc(cc1)C 

949 
Trofosfamid
e 99 

1.995
6 1 ClCCN1P(OCCC1)(=O)N(CCCl)CCCl 

950 
Troglitazon
e 45 

-
0.087

2 0 
S1C(Cc2ccc(OCC3(Cc4c(OC3)c(C)c(C)c(O)c4C)C)cc2)
C(=O)NC1=O 

951 Tropisetron 66 
0.288

1 1 O(C(=O)c1c2c([nH]c1)cccc2)C1CC2N(C(C1)CC2)C 

952 
Trospium 
Chloride 10 

-
0.954

2 0 
C1CC[N+]2(C1)C3CCC2CC(C3)OC(=O)C(C4=CC=CC=C
4)(C5=CC=CC=C5)O 

953 
Trovafloxaci
n 91 

1.004
8 1 

Fc1cc(F)ccc1N1C=C(C(O)=O)C(=O)c2cc(F)c(nc12)N1
CC2C(C1)C2N 

954 Tulobuterol 48 

-
0.034

8 0 Clc1ccccc1C(O)CNC(C)(C)C 

955 Urapidil 78 
0.549

7 1 
O(C)c1ccccc1N1CCN(CC1)CCCNC=1N(C)C(=O)N(C)C(
=O)C=1 

956 Uridine 8 

-
1.060

7 0 OCC1OC(C(O)C1O)N2C=CC(=O)NC2=O 

957 Valdecoxib 83 
0.688

6 1 S(=O)(=O)(N)c1ccc(cc1)-c1c(noc1C)-c1ccccc1 

958 
Valganciclo
vir 61 

0.194
3 1 

O=C1N=C(Nc2n(cnc12)COC(COC(=O)C(N)C(C)C)CO)
N 

959 
Valproic 
Acid 99 

1.995
6 1 OC(=O)C(CCC)CCC 
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960 Valrubicin 0 

-
2.000

0 0 

FC(F)(F)C(=O)NC1CC(OC(C)C1O)OC1CC(O)(Cc2c1c(O
)c1c(C(=O)c3c(C1=O)c(OC)ccc3)c2O)C(=O)COC(=O)C
CCC 

961 Valsartan 23 

-
0.524

8 0 
OC(=O)C(N(Cc1ccc(cc1)-c1ccccc1-
c1[nH]nnn1)C(=O)CCCC)C(C)C 

962 Vancomycin 5 

-
1.278

8 0 

Clc1c2Oc3cc4C(NC(=O)C(NC(=O)C(NC(=O)C(NC)CC(
C)C)C(O)c(c1)cc2)CC(=O)N)C(=O)NC1c2cc(-
c5c(cc(O)cc5O)C(NC(=O)C(NC1=O)C(O)c1cc(Cl)c(Oc(
c4)c3OC3OC(CO)C(O)C(O)C3OC3OC(C)C(O)C(N)(C3)
C)cc1)C(O)=O)c(O)cc2 

963 Vardenafil 15 

-
0.753

3 0 
S(=O)(=O)(N1CCN(CC1)CC)c1cc(C2=NC(=O)c3n(N2)c
(nc3C)CCC)c(OCC)cc1 

964 Varenicline  87 
0.825

6 1 n1c2c(ncc1)cc1C3CC(c1c2)CNC3 

965 Vecuronium 0 

-
2.000

0 0 
O(C(=O)C)C1C2(C(CC1[N+]1(CCCCC1)C)C1C(CC2)C2(
CC(N3CCCCC3)C(OC(=O)C)CC2CC1)C)C 

966 Venlafaxine 45 

-
0.087

2 0 O(C)c1ccc(cc1)C(CN(C)C)C1(O)CCCCC1 

967 Verapamil 22 

-
0.549

7 0 
O(C)c1cc(ccc1OC)C(C(C)C)(CCCN(CCc1cc(OC)c(OC)c
c1)C)C#N 

968 Vidarabine 0 

-
2.000

0 0 O1C(CO)C(O)C(O)C1n1c2ncnc(N)c2nc1 

969 Vigabatrin 99 
1.995

6 1 OC(=O)CCC(N)C=C 

970 Vildagliptin 85 
0.753

3 1 OC12CC3(NCC(=O)N4CCCC4C#N)CC(C1)CC(C3)C2 

971 
Viloxazine 
(R) 85 

0.753
3 1 O1CCNCC1COc1ccccc1OCC 

972 Vinblastine 0 

-
2.000

0 0 

O(C(=O)C)C1C2(C3N(CCC34C(N(c3cc(OC)c(cc34)C3(
CC4CC(O)(CN(C4)CCc4c3[nH]c3c4cccc3)CC)C(OC)=O
)C)C1(O)C(OC)=O)CC=C2)CC 

973 Vincamine 20 

-
0.602

1 0 
OC1(n2c3C4N(CCCC4(C1)CC)CCc3c1c2cccc1)C(OC)=
O 

974 Vinorelbine 27 

-
0.432

0 0 

O(C(=O)C)C1C2(C3N(CCC34C(N(c3cc(OC)c(cc34)C3(
CC4C=C(CN(C4)Cc4c3[nH]c3c4cccc3)CC)C(OC)=O)C)
C1(O)C(OC)=O)CC=C2)CC 

975 Vinpocetine 6.7 

-
1.143

8 0 
O(C(=O)C=1n2c3C4N(CCCC4(C=1)CC)CCc3c1c2cccc1
)CC 
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976 Vitamin C 99 
1.995

6 1 O1C(C(O)CO)C(=O)C(O)=C1O 

977 Voglibose 6 

-
1.195

0 0 OC1C(O)C(O)(CC(NC(CO)CO)C1O)CO 

978 
Voriconazol
e 96 

1.380
2 1 Fc1cc(F)ccc1C(O)(C(C)c1ncncc1F)Cn1ncnc1 

979 Vorinostat 43 

-
0.122

4 0 O=C(Nc1ccccc1)CCCCCCC(=O)NO 

980 Warfarin 93 
1.123

4 1 O1c2c(cccc2)C(O)=C(C(CC(=O)C)c2ccccc2)C1=O 

981 Xamoterol 7 

-
1.123

4 0 O1CCN(CC1)C(=O)NCCNCC(O)COc1ccc(O)cc1 

982 
Ximelagatra
n 21 

-
0.575

4 0 
O(C(=O)CNC(C(=O)N1CCC1C(=O)NCc1ccc(cc1)C(NO)
=N)C1CCCCC1)CC 

983 Xipamide 70 
0.368

0 1 Clc1cc(O)c(cc1S(=O)(=O)N)C(=O)Nc1c(cccc1C)C 

984 Yohimbine 33 

-
0.307

6 0 
OC1CCC2C(CC3N(C2)CCc2c3[nH]c3c2cccc3)C1C(OC)
=O 

985 Zalcitabine 88 
0.865

3 1 O1C(CCC1N1C=CC(=NC1=O)N)CO 

986 Zaleplon 31 

-
0.347

5 0 O=C(N(CC)c1cc(ccc1)C=1n2ncc(c2N=CC=1)C#N)C 

987 Zanamivir 2 

-
1.690

2 0 
O1C(C(O)C(O)CO)C(NC(=O)C)C(NC(N)=N)C=C1C(O)=
O 

988 Zidovudine 63 
0.231

1 1 CC1=CN(C(=O)NC1=O)C2CC(C(O2)CO)N=[N+]=[N-] 

989 Zimelidine 29 

-
0.388

9 0 Brc1ccc(cc1)C(=CCN(C)C)c1cccnc1 

990 Ziprasidone 60 
0.176

1 1 Clc1cc2NC(=O)Cc2cc1CCN1CCN(CC1)c1nsc2c1cccc2 

991 
Zolmitripta
n 45 

-
0.087

2 0 O1CC(NC1=O)Cc1cc2c([nH]cc2CCN(C)C)cc1 

992 Zolpidem 72 
0.410

2 1 O=C(N(C)C)Cc1n2C=C(C=Cc2nc1-c1ccc(cc1)C)C 

993 Zonisamide 99 
1.995

6 1 S(=O)(=O)(N)Cc1noc2c1cccc2 

994 Zotepine 10 

-
0.954

2 0 Clc1cc2c(Sc3c(C=C2OCCN(C)C)cccc3)cc1 
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995 
Zuclopenthi
xol 49 

-
0.017

4 0 Clc1cc2c(Sc3c(cccc3)C2=CCCN2CCN(CC2)CCO)cc1 
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Table A2. qHTS ARE-bla combinatorial QSAR consensus model predictions and 

experimental qHTS ARE-bla testing results for FDA liver damage compounds, 

which are aggregated activity values derived from the concentration-response 

curves and CurveP values 

No. CID 

Liver 
Dam
age 
Activ
ity 

Withi
n AD 
Mod
el 
(1=ye
s; 
0=no
) 

Conse
nsus 
Predic
tion 

Phase I and 
Phase II Library SMILES 

1 4761 0 0 0.69 known Marginal n1ccccc1C(CCN(C)C)c1ccccc1 

2 1065 1 0 0.83 known Marginal 
O(C)c1cc2c(nccc2C(O)C2N3CC(C(C2)C
C3)C=C)cc1 

3 3121 1 0 0.31 known Marginal OC(=O)C(CCC)CCC 

4 4781 1 0 0.86 known Marginal 
OC=1N(N(C(=O)C=1CCCC)c1ccccc1)c1
ccccc1 

5 4139 0 0 1.03 known Marginal 
S1C2=C\C(=[N+](/C)\C)\C=CC2=Nc2c1
cc(N(C)C)cc2 

6 3962 1 0 0.69 known Marginal 
O1C(CC(O)CC1=O)CCC1C2C(=CC(CC2O
C(=O)C(CC)C)C)C=CC1C 

7 4112 1 0 1.05 known Marginal 
OC(=O)C(NC(=O)c1ccc(N(Cc2nc3c(nc(
nc3N)N)nc2)C)cc1)CCC(O)=O 

8 864 0 1 0.63 known Marginal S1SCCC1CCCCC(O)=O 

9 887 0 0 0.11 known Marginal OC 

10 2337 0 0 0.43 known Marginal O(C(=O)c1ccc(N)cc1)CC 

11 2793 0 0 1.11 known Marginal 
Clc1cc2N(c3c(CCc2cc1)cccc3)CCCN1C
CC(N2CCCCC2)(CC1)C(=O)N 

12 3042 0 0 0.67 known Marginal 
O(C(=O)C1(CCCCC1)C1CCCCC1)CCN(C
C)CC 

13 3156 0 0 0.84 known Marginal 
O1CCN(CC1)CCC1CN(CC)C(=O)C1(c1cc
ccc1)c1ccccc1 

14 3157 0 0 1.05 known Marginal 
O1c2c(OCC1C(=O)N1CCN(CC1)c1nc(N)
c3cc(OC)c(OC)cc3n1)cccc2 

15 3195 0 0 0.74 known Marginal 
O=C1n2c3C4N(CCCC4(C1)CC)CCc3c1c
2cccc1 

16 3290 0 0 0.89 known Marginal 
S1c2c(N(c3c1cccc3)CC(N(CC)CC)C)cccc
2 

17 3485 0 0 0.35 known Marginal O=CCCCC=O 

18 3743 0 0 0.99 known Marginal 
Ic1c(C(=O)NCC(O)CO)c(I)c(N(C(=O)C)C
C(O)CO)c(I)c1C(=O)NCCO 

19 3981 0 0 0.90 known Marginal 
O=C(N(CC)CC)C1C=C2C(N(C1)C)Cc1c3
c2cccc3[nH]c1 

20 4103 0 0 0.94 known Marginal 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)c1c(OC)cccc1OC 

21 4870 0 0 0.95 known Marginal 
Clc1cc2NC(N(S(=O)(=O)c2cc1S(=O)(=O
)N)C)CSCC(F)(F)F 

22 4926 0 0 0.83 known Marginal S1c2c(N(c3c1cccc3)CCCN(C)C)cccc2 
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23 4935 0 0 0.74 known Marginal O(CCC)c1ccc(cc1N)C(OCCN(CC)CC)=O 

24 4989 0 0 0.68 known Marginal s1cccc1\C=C\C1=NCCCN1C 

25 5381 0 0 0.89 known Marginal 
S1CCC(c2cc(ccc12)C#Cc1ncc(cc1)C(OC
C)=O)(C)C 

26 5586 0 0 0.97 known Marginal 
Clc1ccc(cc1S(=O)(=O)N)C(=O)NN1CC2
C3CC(C2C1)CC3 

27 5733 0 0 0.83 known Marginal 
Clc1ccc(cc1)C(=O)c1n(C)c(cc1C)CC(O)=
O 

28 7618 0 0 0.57 known Marginal OCCN(CCO)CCO 

29 
7210

6 0 0 0.89 known Marginal 
FC(F)(F)c1cc(Nc2ncccc2C(OCCN2CCOC
C2)=O)ccc1 

30 
1218

29 0 0 1.05 known Marginal 
S(=O)(=O)(N)c1cc(ccc1OC)CC(NCCOc1
ccccc1OCC)C 

31 
2530

83 0 0 0.73 known Marginal 
FC(F)(F)C1=CN(C2OC(CO)C(O)C2)C(=O
)NC1=O 

32 
6321

265 0 0 1.00 known Marginal 
S(O)(=O)(=O)c1cc2c(N\C(=C\3/Nc4c(c
c(S(O)(=O)=O)cc4)C/3=O)\C2=O)cc1 

33 137 1 0 0.50 known Marginal OC(=O)CCC(=O)CN 

34 2250 1 0 0.99 known Marginal 

Fc1ccc(cc1)-
c1n(CCC(O)CC(O)CC(O)=O)c(C(C)C)c(C(
=O)Nc2ccccc2)c1-c1ccccc1 

35 2282 1 0 0.99 known Marginal 
S1C2N(C(C(OC(OC(OCC)=O)C)=O)C1(C
)C)C(=O)C2NC(=O)C(N)c1ccccc1 

36 2476 1 0 0.85 known Marginal 

O1C2C34C5(CC(C(O)(C(C)(C)C)C)C2(O
C)CC5)C(N(CC3)CC2CC2)Cc2c4c1c(O)c
c2 

37 2626 1 0 1.04 known Marginal 
S1C2N(C(=O)C2(OC)NC(=O)CSCC#N)C(
C(O)=O)=C(C1)CSc1nnnn1C 

38 2678 1 0 0.91 known Marginal 
Clc1ccc(cc1)C(N1CCN(CC1)CCOCC(O)=
O)c1ccccc1 

39 3191 1 0 0.87 known Marginal 
O(C(c1ccccc1)c1ccccc1)C1CCN(CC1)CC
CC(=O)c1ccc(cc1)C(C)(C)C 

40 3333 1 0 0.93 known Marginal 
Clc1c(cccc1Cl)C1C(C(OCC)=O)=C(NC(C)
=C1C(OC)=O)C 

41 3385 1 0 0.65 known Marginal FC1=CNC(=O)NC1=O 

42 3478 1 0 1.09 known Marginal 
S(=O)(=O)(NC(=O)NC1CCCCC1)c1ccc(c
c1)CCNC(=O)c1ncc(nc1)C 

43 3488 1 0 1.16 known Marginal 
Clc1cc(C(=O)NCCc2ccc(S(=O)(=O)NC(=
O)NC3CCCCC3)cc2)c(OC)cc1 

44 3637 1 0 0.70 known Marginal n1ncc2c(cccc2)c1NN 

45 3715 1 0 0.91 known Marginal 
Clc1ccc(cc1)C(=O)n1c2c(cc(OC)cc2)c(C
C(O)=O)c1C 

46 4428 1 0 0.85 known Marginal 
O1C2C34CCN(C(Cc5c3c1c(O)cc5)C4(O
)CCC2=O)CC1CC1 

47 4451 1 0 0.93 known Marginal 

S(CC(NC(=O)c1cccc(O)c1C)C(O)CN1CC
2C(CC1C(=O)NC(C)(C)C)CCCC2)c1ccccc
1 

48 4488 1 0 0.74 known Marginal FC(F)(F)c1cc(Nc2ncccc2C(O)=O)ccc1 

49 4497 1 0 0.94 known Marginal 
O(C(=O)C=1C(C(C(OCCOC)=O)=C(NC=1
C)C)c1cc([N+](=O)[O-])ccc1)C(C)C 
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50 4614 1 0 0.82 known Marginal 
o1c(c(nc1CCC(O)=O)-c1ccccc1)-
c1ccccc1 

51 4641 1 0 0.92 known Marginal 
OC=1N(N(C(=O)C=1CCCC)c1ccccc1)c1
ccc(O)cc1 

52 4731 1 0 0.94 known Marginal 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)COc1ccccc1 

53 5002 1 0 1.03 known Marginal 
S1c2c(cccc2)C(=Nc2c1cccc2)N1CCN(C
C1)CCOCCO 

54 5076 1 0 0.96 known Marginal 

s1cncc1COC(=O)NC(Cc1ccccc1)C(O)CC
(NC(=O)C(NC(=O)N(Cc1nc(sc1)C(C)C)C
)C(C)C)Cc1ccccc1 

55 5161 1 1 0.65 known Marginal O(C(=O)c1ccccc1O)c1ccccc1C(O)=O 

56 5399 1 0 0.80 known Marginal 
O=C(CC\C=C(\CC\C=C(\CC\C=C(\CC\C
=C(\C)/C)/C)/C)/C)C 

57 5468 1 0 0.75 known Marginal s1c(ccc1C(C(O)=O)C)C(=O)c1ccccc1 

58 5677 1 0 0.69 known Marginal OC1C(O)C(O)(CC(NC(CO)CO)C1O)CO 

59 5717 1 0 1.01 known Marginal 

S(=O)(=O)(NC(=O)c1cc(OC)c(cc1)Cc1c
2cc(NC(OC3CCCC3)=O)ccc2n(c1)C)c1c
cccc1C 

60 
3739

3 1 0 1.03 known Marginal 
Clc1cc(Cl)cc2c1cc(c1c2cc(cc1)C(F)(F)F)
C(O)CCN(CCCC)CCCC 

61 
1236

31 1 0 1.00 known Marginal 
Clc1cc(Nc2ncnc3c2cc(OCCCN2CCOCC
2)c(OC)c3)ccc1F 

62 
1511

66 1 0 0.90 known Marginal Clc1cccc(F)c1Nc1ccc(cc1CC(O)=O)C 

63 
2162

35 1 0 1.07 known Marginal 
Clc1c(noc1NS(=O)(=O)c1ccsc1C(=O)Cc
1cc2OCOc2cc1C)C 

64 
6572

98 1 0 0.59 known Marginal S=C1NC(=CC(=O)N1)CCC 

65 
3086

686 1 0 0.98 known Marginal 
Fc1cc\2c(NC(=O)/C/2=C/c2[nH]c(C)c(C
(=O)NCCN(CC)CC)c2C)cc1 

66 
4475

886 1 0 0.83 known Marginal 

O(C(=O)C)C1C2(C(CC1[N+]1(CCCCC1)C
)C1C(CC2)C2(CC(N3CCCCC3)C(OC(=O)
C)CC2CC1)C)C 

67 
5467
6860 1 1 0.47 known Marginal O1C(C(O)CO)C(O)C(=O)C1=O 

68 
1078

3 0 0 0.52 known Marginal ClCCc1scnc1C 

69 
4168

4 0 1 0.94 known Marginal 
s1c([N+](=O)[O-
])cnc1NC(=O)c1ccccc1OC(=O)C 

70 
6014

9 0 0 1.04 known Marginal 
Clc1cc2c(n(cc2C2CCN(CC2)CCN2CCNC
2=O)-c2ccc(F)cc2)cc1 

71 
1106

34 0 0 0.92 known Marginal 
S(=O)(=O)(N1CCN(CC1)CC)c1cc(C=2NC
(=O)c3n(N=2)c(nc3C)CCC)c(OCC)cc1 

72 
7300
5958 0 0 0.99 known Marginal 

O1CC1(C(=O)C(NC(=O)C(NC(=O)C(NC(
=O)C(NC(=O)CN1CCOCC1)CCc1ccccc1)
CC(C)C)Cc1ccccc1)CC(C)C)C 

73 2375 1 0 0.93 known Marginal 
S(=O)(=O)(CC(O)(C(=O)Nc1cc(C(F)(F)F)
c(cc1)C#N)C)c1ccc(F)cc1 

74 3308 1 0 0.81 known Marginal 
O1CCc2c([nH]c3c2cccc3CC)C1(CC(O)=
O)CC 



146 

 

 

 

75 5453 1 0 0.74 known Marginal S=P(N1CC1)(N1CC1)N1CC1 

76 5625 1 0 1.08 known Marginal 
S(=O)(=O)(Nc1cc2cc([nH]c2cc1)C(=O)
N1CCN(CC1)c1ncccc1NC(C)C)C 

77 158 0 0 0.72 known Marginal 
OC1CC(=O)C(C\C=C\CCCC(O)=O)C1\C=
C\C(O)CCCCC 

78 836 0 0 0.62 known Marginal Oc1cc(ccc1O)CC(N)C(O)=O 

79 853 0 1 1.05 known Marginal 
Ic1cc(cc(I)c1Oc1cc(I)c(O)c(I)c1)CC(N)C
(O)=O 

80 861 0 0 1.04 known Marginal 
Ic1cc(cc(I)c1Oc1cc(I)c(O)cc1)CC(N)C(O
)=O 

81 1935 0 1 0.79 known Marginal n1c2c(CCCC2)c(N)c2c1cccc2 

82 2391 0 0 0.83 known Marginal 
O(C(=O)C)c1ccc(cc1)C(c1ccc(OC(=O)C)
cc1)c1ncccc1 

83 2616 0 0 0.93 known Marginal 
S1C2N(C(=O)C2NC(=O)CSc2ccncc2)C(C
(O)=O)=C(C1)COC(=O)C 

84 2638 0 0 1.02 known Marginal 
s1cccc1CC(=O)NC1(OC)C2SCC(COC(=O
)N)=C(N2C1=O)C(O)=O 

85 3000 0 0 0.75 known Marginal 
FC12C(C3CC(C)C(C(=O)CO)C3(CC1O)C)
CCC1=CC(=O)C=CC12C 

86 3125 0 0 0.55 known Marginal Oc1ccc(cc1)CC(N)(C(O)=O)C 

87 3149 0 0 0.82 known Marginal 
O(CC[N+](CCCCCCCCCCCC)(C)C)c1cccc
c1 

88 3281 0 0 0.47 known Marginal Cl\C=C\C(O)(CC)C#C 

89 3332 0 1 0.60 known Marginal OC(=O)Cc1ccc(cc1)-c1ccccc1 

90 3350 0 0 0.80 known Marginal 
O=C1NC2CCC3C4CCC(C(=O)NC(C)(C)C)
C4(CCC3C2(C=C1)C)C 

91 3360 0 0 0.94 known Marginal 
FC(F)(F)c1c2nccc(Nc3ccccc3C(OCC(O)
CO)=O)c2ccc1 

92 3553 0 0 0.97 known Marginal 
ClCC(=O)C12OC(OC1CC1C3CCC4=CC(=
O)CCC4(C)C3(F)C(O)CC12C)(C)C 

93 3889 0 0 1.01 known Marginal 

S(CC=1COC2N(C(=O)C2(OC)NC(=O)C(C
(O)=O)c2ccc(O)cc2)C=1C(O)=O)c1nnn
n1C 

94 4037 0 0 0.85 known Marginal Clc1c(Nc2ccccc2C(O)=O)c(Cl)ccc1C 

95 4046 0 0 0.96 known Marginal 
FC(F)(F)c1c2nc(cc(c2ccc1)C(O)C1NCCC
C1)C(F)(F)F 

96 4177 0 0 1.00 known Marginal 
Clc1ccccc1C12OCC(N1CC(=O)Nc1c2cc(
Cl)cc1)C 

97 4768 0 0 0.88 known Marginal ClCCN(Cc1ccccc1)C(COc1ccccc1)C 

98 4865 0 0 0.82 known Marginal 
O1CC2C(C(c3c(cc4OCOc4c3)C2O)c2cc(
OC)c(OC)c(OC)c2)C1=O 

99 5035 0 0 0.96 known Marginal 
s1c2c(ccc(O)c2)c(C(=O)c2ccc(OCCN3C
CCCC3)cc2)c1-c1ccc(O)cc1 

100 5318 0 0 1.01 known Marginal 
Clc1cc(Cl)ccc1C(SCc1ccc(Cl)cc1)Cn1cc
nc1 

101 5470 0 1 0.77 known Marginal 
OC1(CCC2C3C(C4=C(CC3C)CC(=O)CC4)
CCC12C)C#C 

102 5510 0 0 0.94 known Marginal 
S=C(Oc1cc2c(cc1)cccc2)N(C)c1cc(ccc1)
C 
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103 5538 0 1 0.83 known Marginal 
OC(=O)\C=C(\C=C\C=C(\C=C\C=1C(CC
CC=1C)(C)C)/C)/C 

104 5566 0 0 0.98 known Marginal 
S1c2c(N(c3c1cccc3)CCCN1CCN(CC1)C)
cc(cc2)C(F)(F)F 

105 7108 0 0 0.83 known Marginal S1c2c(Nc3c1cccc3)cccc2 

106 
1636

3 0 0 0.89 known Marginal 
Fc1ccc(cc1)C(=O)CCCN1CCC(N2c3c(NC
2=O)cccc3)CC1 

107 
2670

9 0 0 0.90 known Marginal 

O1C2CC3C4C(C5(C(=CC(=O)C=C5)CC4)
C)C(O)CC3(C)C2(N=C1C)C(=O)COC(=O)
C 

108 
2799

1 0 0 1.18 known Marginal 

S1SCCC(=O)NC(Cc2ccc(O)cc2)C(=O)NC
(Cc2ccccc2)C(=O)NC(CCC(=O)N)C(=O)
NC(CC(=O)N)C(=O)NC(C1)C(=O)N1CCC
C1C(=O)NC(CCCNC(N)=N)C(=O)NCC(=
O)N 

109 
3363

0 0 0 0.98 known Marginal 
Clc1ccc(cc1C(F)(F)F)C1(O)CCN(CC1)CC
CC(c1ccc(F)cc1)c1ccc(F)cc1 

110 
4747

2 0 0 0.99 known Marginal 
Clc1cccc(Cl)c1SC(CCc1ccc(Cl)cc1)Cn1c
cnc1 

111 
6090

7 0 0 1.01 known Marginal 

O1c2c3c4c(c(O)c2C)c(O)c(NC(=O)/C(=
C\C=C/C(C)C(O)C(C)C(O)C(C)C(OC(=O)
C)C(C)C(OC)\C=C/OC1(C)C3=O)/C)cc4
O 

112 
7247

4 0 0 0.90 known Marginal 
Fc1c(c2c(N(C=C(C(O)=O)C2=O)C2CC2)
cc1N1CC(NCC1)C)C 

113 
7293

8 0 0 1.02 known Marginal 
Fc1cc2c(nc1N1CC(CN)/C(=N/OC)/C1)N
(C=C(C(O)=O)C2=O)C1CC1 

114 
1148

66 0 0 0.92 known Marginal 
S(=O)(=O)(C)c1ccc(cc1)\C=C/1\c2c(cc(
F)cc2)C(CC(O)=O)=C\1C 

115 
5219

28 0 1 0.75 known Marginal 
OC1(CCC2C3C(CCC12C)C1(C(=CC(=O)C
C1)CC3)C)C(=O)C 

116 
5411

03 0 1 0.78 known Marginal 
OC1(CCC2C3C(CCC12C)C1(C(=CC(=O)C
C1)C(C3)C)C)C(=O)C 

117 
3787

925 0 0 0.71 known Marginal 
OC1(CCC2C3C(C4C(CC3)=CCCC4)CCC1
2C)C#C 

118 76 1 1 0.58 known Marginal 
OC1CC2=CCC3C4CCC(=O)C4(CCC3C2(
CC1)C)C 

119 1972 1 0 1.02 known Marginal 

O1C(C)C(O)C(N)C(O)C1OC1\C=C/C=C/
C=C/C=C/C=C\C=C\C=C\C(C)C(O)C(C)C
(OC(=O)CC(O)CC(O)CCC(O)C(O)CC(O)C
C2(OC(C1)C(C(O)=O)C(O)C2)O)C 

120 2094 1 0 0.55 known Marginal O=C1NC=Nc2[nH]ncc12 

121 2240 1 0 0.63 known Marginal 
O1C2OC3(OOC24C(CCC(C4CC3)C)C(C)
C1=O)C 

122 2333 1 0 0.96 known Marginal 
Brc1cc(cc(Br)c1O)C(=O)c1c2c(oc1CC)c
ccc2 

123 2381 1 0 0.69 known Marginal 
OC(CCN1CCCCC1)(C1C2CC(C1)C=C2)c
1ccccc1 

124 2635 1 0 1.03 known Marginal 
s1cc(nc1N)CC(=O)NC1C2SCC(CSc3nnn
n3CCN(C)C)=C(N2C1=O)C(O)=O 

125 2657 1 0 1.06 known Marginal s1cc(nc1N)/C(=N\OC)/C(=O)NC1C2SC
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C(CSC3=NC(=O)C(=O)NN3C)=C(N2C1=
O)C(O)=O 

126 2673 1 0 0.93 known Marginal 
S1C2N(C(=O)C2NC(=O)C(N)C=2CC=CC
C=2)C(C(O)=O)=C(C1)C 

127 2708 1 0 0.88 known Marginal ClCCN(CCCl)c1ccc(cc1)CCCC(O)=O 

128 2732 1 0 0.97 known Marginal 
Clc1ccc(cc1S(=O)(=O)N)C1(O)NC(=O)c
2c1cccc2 

129 2733 1 0 0.62 known Marginal Clc1cc2NC(Oc2cc1)=O 

130 2752 1 0 0.97 known Marginal 

O(C(=O)C=1C(C(C(OC\C=C\c2ccccc2)=
O)=C(NC=1C)C)c1cc([N+](=O)[O-
])ccc1)CCOC 

131 3033 1 0 0.90 known Marginal Clc1cccc(Cl)c1Nc1ccccc1CC(O)=O 

132 3117 1 0 0.88 known Marginal S(SC(=S)N(CC)CC)C(=S)N(CC)CC 

133 3143 1 0 0.94 known Marginal 

O1C2CC(O)C3(C(C(OC(=O)c4ccccc4)C4
(O)CC(OC(=O)C(O)C(NC(OC(C)(C)C)=O)
c5ccccc5)C(=C(C4(C)C)C(O)C3=O)C)C2(
OC(=O)C)C1)C 

134 3159 1 0 0.69 known Marginal 
FC1=CN(C2OC(C)C(O)C2O)C(=O)NC1=
O 

135 3198 1 0 1.03 known Marginal 
Clc1cc(Cl)ccc1C(OCc1ccc(Cl)cc1)Cn1cc
nc1 

136 3203 1 0 0.96 known Marginal 
Clc1cc2c(NC(OC2(C#CC2CC2)C(F)(F)F)
=O)cc1 

137 3310 1 0 0.87 known Marginal 

O1C2C(OC(OC2)C)C(O)C(O)C1OC1C2C
(C(c3c1cc1OCOc1c3)c1cc(OC)c(O)c(OC
)c1)C(OC2)=O 

138 3339 1 0 0.79 known Marginal 
Clc1ccc(cc1)C(=O)c1ccc(OC(C(OC(C)C)
=O)(C)C)cc1 

139 3348 1 0 0.90 known Marginal 
OC(C1CCN(CC1)CCCC(O)c1ccc(cc1)C(C
(O)=O)(C)C)(c1ccccc1)c1ccccc1 

140 3387 1 0 0.70 known Marginal 
FC12C(C3CCC(O)(C)C3(CC1O)C)CCC1=
CC(=O)CCC12C 

141 3403 1 0 0.93 known Marginal 

Fc1ccc(cc1)-
c1c2c(n(C(C)C)c1\C=C\C(O)CC(O)CC(O
)=O)cccc2 

142 3476 1 0 1.10 known Marginal 
S(=O)(=O)(NC(=O)NC1CCC(CC1)C)c1cc
c(cc1)CCNC(=O)N1CC(C)=C(CC)C1=O 

143 3955 1 0 0.99 known Marginal 
Clc1ccc(cc1)C1(O)CCN(CC1)CCC(C(=O)
N(C)C)(c1ccccc1)c1ccccc1 

144 4021 1 0 0.55 known Marginal O=C1N(NC(=C1)C)c1ccccc1 

145 4053 1 0 0.94 known Marginal ClCCN(CCCl)c1ccc(cc1)CC(N)C(O)=O 

146 4138 1 0 0.63 known Marginal Oc1cc(ccc1O)CC(N)(C(O)=O)C 

147 4160 1 1 0.65 known Marginal 
OC1(CCC2C3C(CCC12C)C1(C(=CC(=O)C
C1)CC3)C)C 

148 4211 1 0 0.96 known Marginal Clc1ccccc1C(C(Cl)Cl)c1ccc(Cl)cc1 

149 4252 1 0 0.99 known Marginal 
S(CC=1COC2N(C(=O)C2(OC)NC(=O)CS
C(F)F)C=1C(O)=O)c1nnnn1CCO 

150 4272 1 1 0.74 known Marginal 
O1Cc2c(c(O)c(C\C=C(\CCC(O)=O)/C)c(
OC)c2C)C1=O 
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151 4413 1 0 1.03 known Marginal 
O(C(=O)c1ccc(NC(N)=N)cc1)c1cc2c(cc(
cc2)C(N)=N)cc1 

152 4495 1 0 0.97 known Marginal 
S(=O)(=O)(Nc1ccc([N+](=O)[O-
])cc1Oc1ccccc1)C 

153 4615 1 0 0.89 known Marginal 
O=C1Nc2c(N1CCCN1CCN(CC1)C(c1ccc
cc1)c1ccccc1)cccc2 

154 4680 1 0 0.93 known Marginal 
O(C)c1cc(ccc1OC)Cc1nccc2c1cc(OC)c(
OC)c2 

155 4900 1 1 0.66 known Marginal 
OC1(CCC2C3C(C4(C(=CC(=O)C=C4)CC3
)C)C(=O)CC12C)C(=O)CO 

156 4993 1 0 0.89 known Marginal Clc1ccc(cc1)-c1c(nc(nc1N)N)CC 

157 5042 1 0 0.95 known Marginal 
Clc1ccc(cc1)C(=O)NC(CC1=CC(=O)Nc2
c1cccc2)C(O)=O 

158 5155 1 0 0.56 known Marginal O1C(C=CC1N1C=C(C)C(=O)NC1=O)CO 

159 5160 1 0 0.91 known Marginal 
O(CC(OC(=O)CCC(O)=O)CN(C)C)c1cccc
c1CCc1cc(OC)ccc1 

160 5249 1 0 0.83 known Marginal 
O(CC(O)=O)c1cc(OC\C=C(\C)/C)ccc1C(
=O)\C=C\c1ccc(OC\C=C(\C)/C)cc1 

161 5352 1 0 0.92 known Marginal 
S(=O)(C)c1ccc(cc1)\C=C/1\c2c(cc(F)cc
2)C(CC(O)=O)=C\1C 

162 5376 1 0 0.94 known Marginal 
O(CCN(C)C)c1ccc(cc1)\C(=C(/CC)\c1cc
ccc1)\c1ccccc1 

163 5378 1 0 0.83 known Marginal 
O=C1N(CCCCN2CCN(CC2)c2ncccn2)C(
=O)C2C1C1CC2CC1 

164 5391 1 0 0.95 known Marginal 
Clc1cc2c(N(C)C(=O)C(O)N=C2c2ccccc2
)cc1 

165 5402 1 0 0.94 known Marginal 
N(Cc1c2c(ccc1)cccc2)(C\C=C\C#CC(C)(
C)C)C 

166 5516 1 0 1.02 known Marginal 
ClCC\C(=C(/c1ccc(OCCN(C)C)cc1)\c1cc
ccc1)\c1ccccc1 

167 5560 1 0 1.05 known Marginal 
Clc1cc2NC(NS(=O)(=O)c2cc1S(=O)(=O)
N)C(Cl)Cl 

168 5639 1 0 0.97 known Marginal 
O(C)c1ccccc1N1CCN(CC1)CCCNC=1N(
C)C(=O)N(C)C(=O)C=1 

169 
1623

1 1 0 0.91 known Marginal Clc1nc(C(=O)NC(N)=N)c(nc1N)N 

170 
5327

6 1 0 1.00 known Marginal 
Fc1ccc(cc1)CNc1nc(N)c(NC(OCC)=O)cc
1 

171 
7177

4 1 0 0.85 known Marginal 
[S+](CCC(=O)Nc1ccc(OCC(O)COCC)cc1
)(C)C 

172 
7799

9 1 1 0.96 known Marginal 
S1C(Cc2ccc(OCCN(C)c3ncccc3)cc2)=C(
O)NC1=O 

173 
1340

18 1 0 0.86 known Marginal 
s1c(nc(C)c1C(O)=O)-
c1cc(C#N)c(OCC(C)C)cc1 

174 
2088

98 1 0 0.95 known Marginal 
S(=O)(=O)(Nc1cc2c(oc(CCCC)c2C(=O)c
2ccc(OCCCN(CCCC)CCCC)cc2)cc1)C 

175 
2205

03 1 1 0.56 known Marginal 
OC1CCC2C3C(C4C(=CC(=O)CC4)CC3)C
CC12C 

176 
1349

907 1 0 0.54 known Marginal S=C1NC=CN1C 

177 3478 1 0 0.86 known Marginal S(=O)(CCCC(F)(F)C(F)(F)F)CCCCCCCCCC
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439 1C2C3CCC(O)C3(CCC2c2c(C1)cc(O)cc2
)C 

178 
3717

450 1 0 0.97 known Marginal 

O(C(=O)C)C1C2(C3N(CCC34C(N(c3cc(
OC)c(cc34)C3(CC4CC(O)(CN(C4)CCc4c
3[nH]c3c4cccc3)CC)C(OC)=O)C=O)C1(
O)C(OC)=O)CC=C2)CC 

179 
4979

942 1 0 0.96 known Marginal 
Fc1ccc(cc1)C(O)CCC1C(N(C1=O)c1ccc(
F)cc1)c1ccc(O)cc1 

180 
6828

193 1 0 0.94 known Marginal 

O1c2c3c4c(c(O)c2C)C(O)=C(NC(=O)/C(
=C\C=C/C(C)C(O)C(C)C(O)C(C)C(OC(=O
)C)C(C)C(OC)\C=C/OC1(C)C3=O)/C)C1
=NC2(N=C14)CCN(CC2)CC(C)C 

181 
6842

115 1 0 1.08 known Marginal 

O1c2c3c4c(c(O)c2C)c(O)c(NC(=O)/C(=
C\C=C/C(C)C(O)C(C)C(O)C(C)C(OC(=O)
C)C(C)C(OC)\C=C/OC1(C)C3=O)/C)c(\C
=N\N1CCN(CC1)C)c4O 

182 
1011
3978 1 0 1.14 known Marginal 

S(=O)(=O)(N)c1cc(Nc2nc(N(C)c3cc4nn
(C)c(c4cc3)C)ccn2)ccc1C 

183 232 0 0 0.67 known Negative OC(=O)C(N)CCCNC(N)=N 

184 237 0 0 1.06 known Negative 
Clc1cc2nc3c(cc(OC)cc3)c(NC(CCCN(CC
)CC)C)c2cc1 

185 604 0 0 0.53 known Negative OC(C(O)C(O)CO)C(O)C(O)=O 

186 1072 0 0 0.98 known Negative 
O=C1NC(=O)N=C2N(c3cc(C)c(cc3N=C1
2)C)CC(O)C(O)C(O)CO 

187 1153 0 0 0.52 known Negative Oc1ccc(cc1)CC(N)C(O)=O 

188 1993 0 0 0.52 known Negative O(C(C[N+](C)(C)C)C)C(=O)C 

189 2122 0 0 0.94 known Negative 
Clc1cc2NC(NS(=O)(=O)c2cc1S(=O)(=O)
N)CSCC=C 

190 2345 0 1 0.44 known Negative O(C(=O)c1ccccc1)Cc1ccccc1 

191 2349 0 0 0.95 known Negative 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)Cc1ccccc1 

192 2435 0 0 0.92 known Negative Brc1c2nccnc2ccc1NC=1NCCN=1 

193 2512 0 0 0.99 known Negative 
O=C(N(CCCN(C)C)C(=O)NCC)C1CC2C(
N(C1)CC=C)Cc1c3c2cccc3[nH]c1 

194 2680 0 0 0.77 known Negative 
O(C(=O)C1CCC(CC1)CN)c1ccc(cc1)CCC
(O)=O 

195 3052 0 0 0.63 known Negative O=C(N(CC)CC)N1CCN(CC1)C 

196 3344 0 0 0.79 known Negative O1C2(CCN(CC2)CCc2ccccc2)CNC1=O 

197 3378 0 0 0.97 known Negative 
Fc1ccc(cc1)C(N1CCN(CC1)C\C=C\c1ccc
cc1)c1ccc(F)cc1 

198 3741 0 0 0.99 known Negative 
Ic1c(C(=O)NCC(O)CO)c(I)c(N(C(=O)CO)
CCO)c(I)c1C(=O)NCC(O)CO 

199 3914 0 0 0.70 known Negative 
O(CC(O)CNC(C)(C)C)c1c2c(ccc1)C(=O)
CCC2 

200 4031 0 0 0.80 known Negative 
O(C)c1cc(ccc1OC)C(OCCCCN(C(Cc1ccc
(OC)cc1)C)CC)=O 

201 4057 0 0 0.82 known Negative 
O(C(=O)C(O)(c1ccccc1)c1ccccc1)C1CC
C[N+](C1)(C)C 

202 4078 0 0 0.94 known Negative 
S1c2c(N(c3c1cccc3)CCC1N(CCCC1)C)c
c(S(=O)C)cc2 
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203 4107 0 0 0.66 known Negative O(CC(O)COC(=O)N)c1ccccc1OC 

204 4170 0 0 0.99 known Negative 
Clc1cc2NC(N(c3ccccc3C)C(=O)c2cc1S(
=O)(=O)N)C 

205 4195 0 0 0.77 known Negative O(C)c1ccc(OC)cc1C(O)CNC(=O)CN 

206 4418 0 0 0.94 known Negative 
O(C)c1ccccc1N1CCN(CC1)CC(O)COc1c
2c(ccc1)cccc2 

207 4422 0 0 0.81 known Negative 
O1C2C34CCN(C(Cc5c3c1c(O)cc5)C4(O
)CCC2=C)CC1CC1 

208 4678 0 0 0.56 known Negative OC(C(CO)(C)C)C(=O)NCCCO 

209 4914 0 0 0.66 known Negative O(C(=O)c1ccc(N)cc1)CCN(CC)CC 

210 4923 0 0 0.84 known Negative Clc1ccc(NC(NC(NC(C)C)=N)=N)cc1 

211 4934 0 0 0.90 known Negative 
O1c2c(cccc2)C(c2c1cccc2)C(OCC[N+](
C(C)C)(C(C)C)C)=O 

212 4991 0 0 0.63 known Negative O(C(=O)N(C)C)c1ccc[n+](c1)C 

213 5095 0 0 0.73 known Negative O=C1Nc2c(C1)c(ccc2)CCN(CCC)CCC 

214 5344 0 0 0.91 known Negative S(=O)(=O)(Nc1onc(C)c1C)c1ccc(N)cc1 

215 5401 0 0 0.99 known Negative 
O1CCCC1C(=O)N1CCN(CC1)c1nc(N)c2
cc(OC)c(OC)cc2n1 

216 5476 0 0 0.81 known Negative 
s1cccc1\C(=C\1/CC(OC)C[N+](C/1)(C)C
)\c1sccc1 

217 5500 0 0 0.74 known Negative 
O1c2c(CCC1(CCCC(CCCC(CCCC(C)C)C)
C)C)c(C)c(OC(=O)c1cccnc1)c(C)c2C 

218 5647 0 0 0.85 known Negative 
O=C1NC(=Nc2n(cnc12)COCCOC(=O)C(
N)C(C)C)N 

219 5736 0 0 1.02 known Negative 
Clc1cc2c(Sc3c(C=C2OCCN(C)C)cccc3)c
c1 

220 6058 0 0 0.42 known Negative SCCN 

221 6726 0 0 0.73 known Negative N1(CCN(CC1)C)C(c1ccccc1)c1ccccc1 

222 8400 0 1 0.50 known Negative OC(C(=O)c1ccccc1)c1ccccc1 

223 
3952

4 0 0 0.63 known Negative O1c2cc(ccc2OC1)\C=C\C(O)C(C)(C)C 

224 
5104

0 0 0 0.73 known Negative 
O(C)c1ccc(cc1)C(=O)CC(=O)c1ccc(cc1)
C(C)(C)C 

225 
5476

6 0 0 0.93 known Negative 
O(C(=O)N(C)C)c1cc(cc(OC(=O)N(C)C)c
1)C(O)CNC(C)(C)C 

226 
6087

9 0 0 0.94 known Negative 
s1cccc1C\C(=C\c1n(Cc2ccc(cc2)C(O)=
O)c(nc1)CCCC)\C(O)=O 

227 
1236

06 0 0 0.87 known Negative 
S(=O)(=O)(N1CCCC1)Cc1cc2c([nH]cc2
CCN(C)C)cc1 

228 
5787

98 0 1 0.76 known Negative 
O1C2(C(OC1(C)C)CC1C3C(C4(C(=CC(=
O)C=C4)CC3)C)C(O)CC12C)C(=O)CO 

229 
3033

538 0 0 0.88 known Negative 
n12CCCCc1nnc2CCN1CCN(CC1)c1cccc
c1C 

230 
4474

936 0 0 0.97 known Negative 
O(C)c1cc2CC(N(Cc2cc1OC)C(=O)C(NC(
CCc1ccccc1)C(OCC)=O)C)C(O)=O 

231 
4687

521 0 0 0.93 known Negative 
O1c2cc(ccc2OC1)C1N2C(Cc3c1[nH]c1c
3cccc1)C(=O)N(CC2=O)C 

232 
6101

856 0 0 0.95 known Negative 
FC(F)(F)c1cc(ccc1)CCCNC(C)c1c2c(ccc1
)cccc2 
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233 191 1 0 0.76 known Negative 
O1C(CO)C(O)C(O)C1n1c2ncnc(N)c2nc
1 

234 753 1 1 0.34 known Negative OC(CO)CO 

235 1054 1 1 0.45 known Negative Oc1c(CO)c(cnc1C)CO 

236 1546 1 0 0.89 known Negative 
Clc1nc(N)c2ncn(c2n1)C1OC(CO)C(O)C
1 

237 1615 1 0 0.48 known Negative O1c2cc(ccc2OC1)CC(NC)C 

238 2022 1 1 0.62 known Negative O=C1NC(=Nc2n(cnc12)COCCO)N 

239 2170 1 0 0.98 known Negative 
Clc1cc2c(Oc3c(N=C2N2CCNCC2)cccc3)
cc1 

240 2442 1 0 0.93 known Negative Brc1cc(Br)cc(CN(C)C2CCCCC2)c1N 

241 2478 1 0 0.57 known Negative S(OCCCCOS(=O)(=O)C)(=O)(=O)C 

242 2676 1 0 0.99 known Negative 

Fc1ccc(cc1)-
c1c(COC)c(nc(C(C)C)c1\C=C\C(O)CC(O
)CC(O)=O)C(C)C 

243 2805 1 0 0.88 known Negative 
Clc1ccc(cc1)C(OCCN1CCCCC1)c1ccccc
1 

244 2895 1 0 0.77 known Negative 
N(CC\C=C/1\c2c(C=Cc3c\1cccc3)cccc2
)(C)C 

245 2955 1 0 0.84 known Negative S(=O)(=O)(c1ccc(N)cc1)c1ccc(N)cc1 

246 3062 1 0 0.86 known Negative 

O1C(C)C(OC2OC(C)C(O)C(O)C2)C(O)CC
1OC1C(OC(OC2CC3CCC4C(CC(O)C5(C)
C(CCC45O)C4=CC(OC4)=O)C3(CC2)C)C
C1O)C 

247 3279 1 0 0.61 known Negative OCC(NCCNC(CC)CO)CC 

248 3307 1 0 1.05 known Negative 
Clc1ccccc1C1=NCc2n(-
c3sc(cc13)CC)c(nn2)C 

249 3312 1 0 0.86 known Negative 
O(C)c1cc(C)c(\C=C\C(=C\C=C\C(=C\C(
OCC)=O)\C)\C)c(C)c1C 

250 3512 1 0 0.94 known Negative 
Clc1c2OC3(C(CC(=O)C=C3OC)C)C(=O)c
2c(OC)cc1OC 

251 3634 1 0 0.93 known Negative 
S1c2c(C(=O)c3c1cccc3)c(NCCN(CC)CC)
ccc2CO 

252 3652 1 0 1.00 known Negative 
Clc1cc2nccc(NC(CCCN(CCO)CC)C)c2cc
1 

253 3672 1 1 0.42 known Negative OC(=O)C(C)c1ccc(cc1)CC(C)C 

254 3690 1 0 0.89 known Negative ClCCN1P(OCCC1)(=O)NCCCl 

255 3696 1 1 0.73 known Negative N(CCCN1c2c(CCc3c1cccc3)cccc2)(C)C 

256 3767 1 0 0.57 known Negative O=C(NN)c1ccncc1 

257 3784 1 0 0.89 known Negative 
o1nc2c(n1)cccc2C1C(C(OC(C)C)=O)=C(
NC(C)=C1C(OC)=O)C 

258 3869 1 0 0.79 known Negative 
Oc1ccc(cc1C(=O)N)C(O)CNC(CCc1cccc
c1)C 

259 3873 1 0 0.90 known Negative 
S(=O)(Cc1occc1)CC(=O)NC\C=C\COc1
nccc(c1)CN1CCCCC1 

260 3878 1 0 0.94 known Negative Clc1c(cccc1Cl)-c1nnc(nc1N)N 

261 4163 1 0 0.92 known Negative 
OCC(NC(=O)C1C=C2C(N(C1)C)Cc1c3c2
cccc3n(c1)C)CC 
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262 4260 1 0 0.71 known Negative 
O(C(=O)C)c1cc(C(C)C)c(OCCN(C)C)cc1
C 

263 4417 1 0 0.87 known Negative 
O1CCCC1CC(Cc1c2c(ccc1)cccc2)C(OCC
N(CC)CC)=O 

264 4450 1 0 0.75 known Negative O1CCN(Cc2c(cccc2)C1c1ccccc1)C 

265 4601 1 0 0.73 known Negative O(C(c1ccccc1C)c1ccccc1)CCN(C)C 

266 4646 1 0 0.68 known Negative OC(=O)\C=C\c1ccc(cc1)Cn1ccnc1 

267 4723 1 0 0.61 known Negative o1c(-c2ccccc2)c(O)nc1N 

268 4746 1 0 0.74 known Negative N1CCCCC1CC(C1CCCCC1)C1CCCCC1 

269 4763 1 1 0.67 known Negative O=C1NC(=O)NC(=O)C1(CC)c1ccccc1 

270 4782 1 1 0.45 known Negative Oc1cc(ccc1)C(O)CNC 

271 4942 1 0 0.79 known Negative 
O(C(=O)C(OCCC)(c1ccccc1)c1ccccc1)C
1CCN(CC1)C 

272 5005 1 0 0.96 known Negative 
O(C(=O)C(NC(C(=O)N1Cc2c(CC1C(O)=
O)cccc2)C)CCc1ccccc1)CC 

273 5039 1 0 0.88 known Negative 
S(Cc1oc(cc1)CN(C)C)CCN\C(=N\C)\C[N
+](=O)[O-] 

274 5071 1 0 0.45 known Negative NC(C)C12CC3CC(C1)CC(C2)C3 

275 5257 1 0 0.97 known Negative 
Fc1c(N2CC(NC(C2)C)C)c(F)c2N(C=C(C(
O)=O)C(=O)c2c1N)C1CC1 

276 5267 1 0 0.80 known Negative 
S(C(=O)C)C1C2C3CCC4(OC(=O)CC4)C3
(CCC2C2(C(C1)=CC(=O)CC2)C)C 

277 5355 1 0 0.87 known Negative 
S(=O)(=O)(N)c1cc(C(=O)NCC2N(CCC2)
CC)c(OC)cc1 

278 5467 1 0 0.76 known Negative 
S(=O)(=O)(C)c1cc(C(=O)NCCN(CC)CC)c
(OC)cc1 

279 5472 1 0 0.83 known Negative Clc1ccccc1CN1CCc2sccc2C1 

280 5503 1 0 0.98 known Negative 
S(=O)(=O)(NC(=O)NN1CCCCCC1)c1ccc(
cc1)C 

281 5656 1 0 0.69 known Negative O(C)c1ccc(cc1)C(CN(C)C)C1(O)CCCCC1 

282 5718 1 1 0.51 known Negative O1C(CCC1N1C=CC(=NC1=O)N)CO 

283 
1967

5 1 0 0.94 known Negative 
S1c2c(N(c3c1cccc3)CCCN1CCC(CC1)CC
O)cc(cc2)C(=O)C 

284 
3633

9 1 0 0.69 known Negative O(C(=O)c1n(cnc1)C(C)c1ccccc1)CC 

285 
6586

6 1 0 0.89 known Negative 

O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C)
c1cc([N+](=O)[O-
])ccc1)C(CN(CCC(c1ccccc1)c1ccccc1)C)
(C)C 

286 
9993

7 1 0 0.46 known Negative O1C2C(OCC2O)C(O)C1 

287 
3627

89 1 0 0.56 known Negative S(CC(N)C(O)=O)CCCO 

288 
5231

054 1 0 0.95 known Negative 
Fc1cc(F)ccc1C(O)(C(C)c1ncncc1F)Cn1n
cnc1 

289 
6850

813 1 0 0.70 known Negative O(C(CCNC)c1ccccc1)c1ccccc1C 

290 
3668
7767 1 0 0.94 known Negative 

Oc1ccccc1-c1nc(nn1-
c1ccc(cc1)C(O)=O)-c1ccccc1O 
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291 
4537
1287 1 0 1.01 known Negative 

S(C=1C(C2N(C(=O)C2C(O)C)C=1C(O)=
O)C)C1CC(NC1)CNS(=O)(=O)N 

292 85 0 0 0.56 known Negative OC(CC(O)=O)C[N+](C)(C)C 

293 180 0 0 0.26 known Negative O=C(C)C 

294 244 0 1 0.24 known Negative OCc1ccccc1 

295 564 0 0 0.40 known Negative OC(=O)CCCCCN 

296 594 0 0 0.65 known Negative SCC(N)C(O)=O 

297 611 0 1 0.52 known Negative OC(=O)C(N)CCC(O)=O 

298 700 0 0 0.35 known Negative OCCN 

299 815 0 0 0.93 known Negative 
O1C(CN)C(O)C(O)C(O)C1OC1C(O)C(OC
2OC(CO)C(O)C(N)C2O)C(N)CC1N 

300 896 0 0 0.77 known Negative O(C)c1cc2c([nH]cc2CCNC(=O)C)cc1 

301 936 0 1 0.37 known Negative O=C(N)c1cccnc1 

302 1030 0 1 0.34 known Negative OC(CO)C 

303 1130 0 0 0.82 known Negative s1c[n+](Cc2cnc(nc2N)C)c(C)c1CCO 

304 1981 0 0 0.96 known Negative 
Clc1ccc(cc1)C(=O)n1c2c(cc(OC)cc2)c(C
C(OCC(O)=O)=O)c1C 

305 2140 0 0 0.91 known Negative 
Ic1c(C(O)=O)c(I)c(NC(=O)C)c(I)c1NC(=
O)C 

306 2266 0 1 0.38 known Negative OC(=O)CCCCCCCC(O)=O 

307 2318 0 0 0.86 known Negative 
FC(F)(F)c1cc(ccc1)CC(NCCOC(=O)c1ccc
cc1)C 

308 2342 0 0 0.85 known Negative 
O(C(=O)C)C1CC2N(CC1C(=O)N(CC)CC)
CCc1cc(OC)c(OC)cc12 

309 2369 0 0 0.81 known Negative 
O(CC(O)CNC(C)C)c1ccc(cc1)CCOCC1CC
1 

310 2536 0 0 0.99 known Negative 
O(C(=O)c1ccc(NC(N)=N)cc1)c1ccc(cc1)
CC(OCC(=O)N(C)C)=O 

311 2537 0 0 0.34 known Negative O=C1CC2CCC1(C)C2(C)C 

312 2560 0 0 0.93 known Negative 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)C(C(O)=O)c1ccccc1 

313 2564 0 0 0.85 known Negative Clc1ccc(cc1)C(OCCN(C)C)c1ncccc1 

314 2583 0 0 0.86 known Negative 
O(CC(O)CNC(C)(C)C)c1c2CCC(=O)Nc2c
cc1 

315 2720 0 0 0.92 known Negative 
Clc1cc2N=CNS(=O)(=O)c2cc1S(=O)(=O
)N 

316 2729 0 0 0.97 known Negative 
Clc1cc\2c(Sc3c(cccc3)/C/2=C\CCN(C)C
)cc1 

317 2781 0 0 0.89 known Negative 
Clc1ccc(cc1)C(OCCC1N(CCC1)C)(C)c1c
cccc1 

318 2905 0 0 0.70 known Negative 
OC1(CCCC1)C(C(OCCN(C)C)=O)c1ccccc
1 

319 2995 0 1 0.77 known Negative N(CCCN1c2c(CCc3c1cccc3)cccc2)C 

320 3025 0 0 0.89 known Negative 
O(CCCC)c1nc2c(cccc2)c(c1)C(=O)NCC
N(CC)CC 

321 3041 0 0 1.06 known Negative 

Clc1cccc(Cl)c1-
c1noc(C)c1C(=O)NC1C2SC(C)(C)C(N2C
1=O)C(O)=O 
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322 3055 0 0 0.79 known Negative OC(CCCN1CCCCC1)(c1ccccc1)c1ccccc1 

323 3100 0 0 0.71 known Negative O(C(c1ccccc1)c1ccccc1)CCN(C)C 

324 3162 0 0 0.72 known Negative O(C(C)(c1ccccc1)c1ncccc1)CCN(C)C 

325 3182 0 0 0.65 known Negative 
O=C1N(C)C(=O)N(c2ncn(c12)CC(O)CO)
C 

326 3337 0 0 0.70 known Negative FC(F)(F)c1cc(ccc1)CC(NCC)C 

327 3342 0 1 0.67 known Negative O(c1cc(ccc1)C(C(O)=O)C)c1ccccc1 

328 3382 0 0 0.89 known Negative 

FC12C(C3CC4OC(OC4(C(=O)COC(=O)C
)C3(CC1O)C)(C)C)CC(F)C1=CC(=O)C=C
C12C 

329 3446 0 0 0.45 known Negative OC(=O)CC1(CCCCC1)CN 

330 3494 0 0 0.74 known Negative 
O(C(=O)C(O)(C1CCCC1)c1ccccc1)C1CC
[N+](C1)(C)C 

331 3516 0 0 0.47 known Negative O(CC(O)CO)c1ccccc1OC 

332 3517 0 0 0.84 known Negative Clc1cccc(Cl)c1\C=N\NC(N)=N 

333 3518 0 0 0.65 known Negative N(CCN1CCCCCCC1)C(N)=N 

334 3519 0 0 0.81 known Negative Clc1cccc(Cl)c1CC(=O)NC(N)=N 

335 3623 0 0 0.69 known Negative 
O(C(=O)C(O)c1ccccc1)C1CC2N(C(C1)C
C2)C 

336 3661 0 0 0.73 known Negative 
O(C(=O)C(CO)c1ccccc1)C1CC2N(C(C1)
CC2)C 

337 3687 0 0 0.77 known Negative 
IC1=CN(C2OC(CO)C(O)C2)C(=O)NC1=
O 

338 3734 0 0 0.99 known Negative 
Ic1c(C(=O)NC(CO)CO)c(I)c(NC(=O)C(O)
C)c(I)c1C(=O)NC(CO)CO 

339 3736 0 0 1.01 known Negative 
Ic1c(C(=O)N(CC(O)CO)C)c(I)c(NC(=O)C
OC)c(I)c1C(=O)NCC(O)CO 

340 3776 0 0 0.20 known Negative OC(C)C 

341 3778 0 0 0.72 known Negative O=C1N(N(C)C(C)=C1C(C)C)c1ccccc1 

342 3871 0 0 0.69 known Negative 
O1C(CO)C(O)C(O)C(O)C1OC(C(O)C(O)
CO)C(O)CO 

343 3998 0 0 0.77 known Negative S(=O)(=O)(N)c1ccc(cc1)CN 

344 4011 0 0 0.79 known Negative N(CCCC12CCC(c3c1cccc3)c1c2cccc1)C 

345 4049 0 0 0.59 known Negative OC(C(O)C(O)CO)C(O)CNC 

346 4054 0 0 0.44 known Negative NC12CC3(CC(C1)(CC(C3)C2)C)C 

347 4086 0 0 0.58 known Negative Oc1cc(cc(O)c1)C(O)CNC(C)C 

348 4087 0 0 0.51 known Negative Oc1cc(ccc1)C(O)C(N)C 

349 4133 0 1 0.35 known Negative Oc1ccccc1C(OC)=O 

350 4167 0 0 0.84 known Negative 
S1c2c(cccc2)C(c2c1cccc2)CC1CCCN(C1
)C 

351 4257 0 0 1.09 known Negative 
Clc1cc2N(c3c(CCc2cc1)cccc3)CCCN1C
CC2(N3C(NC2=O)CCCC3)CC1 

352 4442 0 0 0.87 known Negative 
O=C(C1CCc2nc[nH]c2C1)c1c2c(n(c1)C)
cccc2 

353 4567 0 0 0.79 known Negative Oc1ccc(cc1)C(O)C(NC(CCc1ccccc1)C)C 

354 4636 0 0 0.79 known Negative 
Oc1c(C)c(CC=2NCCN=2)c(cc1C(C)(C)C)
C 
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355 4688 0 1 0.39 known Negative N(Cc1ccccc1)(CC#C)C 

356 4745 0 0 0.83 known Negative 
S(CC1CC2C(N(C1)CCC)Cc1c3c2cccc3[n
H]c1)C 

357 4753 0 0 0.54 known Negative O=C(NC(=O)N)Cc1ccccc1 

358 4762 0 0 0.51 known Negative O1CCNC(C)C1c1ccccc1 

359 4775 0 1 0.33 known Negative OC(=O)CCCc1ccccc1 

360 4828 0 0 0.79 known Negative O(CC(O)CNC(C)C)c1c2c([nH]cc2)ccc1 

361 4830 0 0 0.90 known Negative 
Fc1ccc(cc1)C(=O)CCCN1CCC(N2CCCCC
2)(CC1)C(=O)N 

362 4836 0 0 0.81 known Negative 
S1(=O)(=O)C2N(C(C(O)=O)C1(Cn1nncc
1)C)C(=O)C2 

363 4849 0 0 1.04 known Negative 
S(=O)(=O)(N)c1cc(cc(N2CCCC2)c1Oc1c
cccc1)C(O)=O 

364 4850 0 0 0.84 known Negative 
O1c2cc(ccc2OC1)CN1CCN(CC1)c1nccc
n1 

365 4853 0 0 0.81 known Negative 
OC(CCCN1C(CCCC1C)C)(c1ccccc1)c1nc
ccc1 

366 4885 0 0 0.81 known Negative s1c2CC(NCCC)CCc2nc1N 

367 4916 0 0 0.86 known Negative 
Oc1c2NC(=O)C=Cc2c(cc1)C(O)C(NC(C)
C)CC 

368 4919 0 0 0.68 known Negative OC(CCN1CCCC1)(C1CCCCC1)c1ccccc1 

369 5077 0 0 0.66 known Negative O(C(=O)N(CC)C)c1cc(ccc1)C(N(C)C)C 

370 5193 0 0 0.67 known Negative O=C1NC(=O)NC(=O)C1(C(CCC)C)CC=C 

371 5300 0 0 0.76 known Negative 
O1C(CO)C(O)C(O)C(NC(=O)N(N=O)C)C
1O 

372 5320 0 0 0.79 known Negative S(=O)(=O)(NC(=O)C)c1ccc(N)cc1 

373 5466 0 0 0.87 known Negative 
s1ccc(C)c1\C(=C\CCN1CC(CCC1)C(O)=
O)\c1sccc1C 

374 5479 0 0 0.74 known Negative 
S(=O)(=O)(CCn1c(ncc1[N+](=O)[O-
])C)CC 

375 5504 0 1 0.55 known Negative N1CCN=C1Cc1ccccc1 

376 5509 0 0 0.74 known Negative OC(=O)Cc1n(C)c(cc1)C(=O)c1ccc(cc1)C 

377 5565 0 0 0.58 known Negative N(CCNCCN)CCN 

378 5572 0 0 0.69 known Negative OC(CCN1CCCCC1)(C1CCCCC1)c1ccccc1 

379 5587 0 0 0.75 known Negative n1ccccc1N(Cc1ccccc1)CCN(C)C 

380 5593 0 0 0.76 known Negative OCC(C(=O)N(Cc1ccncc1)CC)c1ccccc1 

381 5595 0 0 0.81 known Negative 
O(C(=O)c1c2c([nH]c1)cccc2)C1CC2N(C
(C1)CC2)C 

382 5606 0 0 0.71 known Negative Clc1ccccc1C(O)CNC(C)(C)C 

383 5634 0 1 0.36 known Negative OC(=O)CCCCCCCCC=C 

384 5666 0 0 0.68 known Negative O1CCNCC1COc1ccccc1OCC 

385 5673 0 0 0.87 known Negative 
O(C(=O)C=1n2c3C4N(CCCC4(C=1)CC)C
Cc3c1c2cccc1)CC 

386 5775 0 0 0.86 known Negative 
Oc1cc(N(CC=2NCCN=2)c2ccc(cc2)C)cc
c1 

387 6049 0 0 0.67 known Negative 
OC(=O)CN(CCN(CC(O)=O)CC(O)=O)CC(
O)=O 
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388 6476 0 0 0.55 known Negative O=C1N(C)C(=O)CC1(C)c1ccccc1 

389 6503 0 0 0.60 known Negative OCC(N)(CO)CO 

390 6806 0 0 0.83 known Negative Ic1c(C(O)=O)c(I)cc(I)c1NC(=O)C 

391 7029 0 0 0.50 known Negative O=C(C(N(CC)CC)C)c1ccccc1 

392 7077 0 0 0.73 known Negative O(CCN(C)C)c1ccccc1Cc1ccccc1 

393 7302 0 0 0.31 known Negative O1CCCC1=O 

394 8285 0 0 0.59 known Negative OCC(CO)(CO)CO 

395 
1622

9 0 0 0.91 known Negative 
O=C1N(C)C(=O)N(c2nc(n(c12)CCN(CC
O)CC)Cc1ccccc1)C 

396 
1635

1 0 0 1.07 known Negative 
Clc1cc2c(Sc3c(N=C2N2CCN(CC2)C)ccc
c3)cc1 

397 
2185

5 0 0 0.75 known Negative 
n1ccccc1C(C)C=1c2c(CC=1CCN(C)C)ccc
c2 

398 
2389

7 0 0 0.69 known Negative 
O1CCN(CC1)CC1CCc2[nH]c(C)c(c2C1=
O)CC 

399 
2522

9 0 0 1.13 known Negative 

Ic1c(C(=O)NC)c(I)c(NC(=O)CCCCC(=O)
Nc2c(I)c(C(=O)NC)c(I)c(C(O)=O)c2I)c(I)
c1C(O)=O 

400 
3217

0 0 0 0.82 known Negative s1cc(C)c(NC(=O)C(NCCC)C)c1C(OC)=O 

401 
3921

4 0 0 0.94 known Negative ClCCN(N=O)C(=O)NCc1cnc(nc1N)C 

402 
4456

4 0 0 0.98 known Negative 
Clc1c(NC(=O)C(O)=O)cc(cc1NC(=O)C(
O)=O)C#N 

403 
5976

8 0 0 0.80 known Negative 
O(CC(O)CNC(C)C)c1ccc(cc1)CCC(OC)=
O 

404 
7127

3 0 0 0.75 known Negative O=C(Nc1c(cccc1C)C)C1N(CCCC1)CCC 

405 
7205

4 0 0 0.93 known Negative 
O1CCc2cc(ccc12)CCN1CC(CC1)C(C(=O)
N)(c1ccccc1)c1ccccc1 

406 
1510

75 0 0 0.86 known Negative O=C(c1cccc(CC(=O)N)c1N)c1ccccc1 

407 
6106

82 0 0 0.78 known Negative N1CCN=C1Cc1cc2c(cc1)cccc2 

408 
3022

645 0 0 0.81 known Negative O1CCNCC1C(Oc1ccccc1OCC)c1ccccc1 

409 
1012
7622 0 0 1.00 known Negative 

Brc1cc(Cl)c(Nc2c(cc3n(cnc3c2F)C)C(=
O)NOCCO)cc1 

410 
2218
4409 0 0 0.83 known Negative 

O(C(=O)CC)C1C2(C(CC1[N+]1(CCCCC1)
CC=C)C1C(CC2)C2(CC(N3CCCCC3)C(OC
(=O)C)CC2CC1)C)C 

411 
5468
0103 0 0 1.06 known Negative 

Clc1c2c(C(=O)C3C(CC4C(O)(C(=O)C(C(
=O)N)C(=O)C4N(C)C)C3=O)C2O)c(O)cc
1 

412 174 1 1 0.24 known Negative OCCO 

413 338 1 1 0.32 known Negative Oc1ccccc1C(O)=O 

414 581 1 0 0.66 known Negative SCC(NC(=O)C)C(O)=O 

415 598 1 0 0.58 known Negative S(O)(=O)(=O)CCS 

416 745 1 0 0.93 known Negative SCC(NC(=O)CCC(N)C(O)=O)C(=O)NCC(
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O)=O 

417 938 1 1 0.30 known Negative OC(=O)c1cccnc1 

418 978 1 1 0.35 known Negative OC(=O)c1ccc(N)cc1 

419 1046 1 1 0.46 known Negative O=C(N)c1nccnc1 

420 1775 1 0 0.79 known Negative O=C1NC(=O)NC1(c1ccccc1)c1ccccc1 

421 1978 1 0 0.82 known Negative 
O(CC(O)CNC(C)C)c1ccc(NC(=O)CCC)cc
1C(=O)C 

422 2019 1 0 1.22 known Negative 

O1C(C)C(NC(=O)C=2C3=Nc4c(OC3=C(
C)C(=O)C=2N)c(ccc4C(=O)NC2C(OC(=
O)C(N(C)C(=O)CN(C)C(=O)C3N(CCC3)C
(=O)C(NC2=O)C(C)C)C(C)C)C)C)C(=O)N
C(C(C)C)C(=O)N2C(CCC 

423 2130 1 0 0.39 known Negative NC12CC3CC(C1)CC(C2)C3 

424 2142 1 0 0.97 known Negative 

O1C(CN)C(O)C(O)C(O)C1OC1C(O)C(OC
2OC(CO)C(O)C(N)C2O)C(NC(=O)C(O)C
CN)CC1N 

425 2157 1 0 0.99 known Negative 
Ic1cc(cc(I)c1OCCN(CC)CC)C(=O)c1c2c(
oc1CCCC)cccc2 

426 2159 1 0 0.84 known Negative 
S(=O)(=O)(CC)c1cc(C(=O)NCC2N(CCC2
)CC)c(OC)cc1N 

427 2160 1 0 0.76 known Negative 
N(CC\C=C/1\c2c(CCc3c\1cccc3)cccc2)(
C)C 

428 2176 1 0 1.07 known Negative 
S1(=O)(=O)N(C)C(C(=O)Nc2ncccc2)=C(
OC(OC(OCC)=O)C)c2c1cccc2 

429 2232 1 0 1.14 known Negative 
S(=O)(=O)(NC(CCCNC(N)=N)C(=O)N1C
CC(CC1C(O)=O)C)c1c2NCC(Cc2ccc1)C 

430 2244 1 1 0.38 known Negative O(C(=O)C)c1ccccc1C(O)=O 

431 2249 1 0 0.78 known Negative O(CC(O)CNC(C)C)c1ccc(cc1)CC(=O)N 

432 2324 1 0 0.93 known Negative 

O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C)
c1cc([N+](=O)[O-
])ccc1)C1CCCN(C1)Cc1ccccc1 

433 2351 1 0 0.82 known Negative 
O(CC(C)C)CC(N1CCCC1)CN(Cc1ccccc1)
c1ccccc1 

434 2405 1 0 0.80 known Negative 
O(CC(O)CNC(C)C)c1ccc(cc1)COCCOC(C
)C 

435 2471 1 0 1.06 known Negative 
S(=O)(=O)(N)c1cc(cc(NCCCC)c1Oc1ccc
cc1)C(O)=O 

436 2520 1 0 0.91 known Negative 
O(C)c1cc(ccc1OC)C(C(C)C)(CCCN(CCc1
cc(OC)c(OC)cc1)C)C#N 

437 2541 1 0 0.96 known Negative 
O(CC)c1nc2c(n1Cc1ccc(cc1)-c1ccccc1-
c1nn[nH]n1)c(ccc2)C(O)=O 

438 2663 1 0 0.87 known Negative 
O(CC(O)CNC(C)(C)C)c1ccc(NC(=O)N(C
C)CC)cc1C(=O)C 

439 2719 1 0 0.93 known Negative Clc1cc2nccc(NC(CCCN(CC)CC)C)c2cc1 

440 2726 1 0 0.98 known Negative Clc1cc2N(c3c(Sc2cc1)cccc3)CCCN(C)C 

441 2727 1 0 0.92 known Negative Clc1ccc(S(=O)(=O)NC(=O)NCCC)cc1 

442 2756 1 0 0.85 known Negative S(Cc1[nH]cnc1C)CCN\C(=N/C)\NC#N 

443 2771 1 0 0.91 known Negative 
Fc1ccc(cc1)C1(OCc2c1ccc(c2)C#N)CCC
N(C)C 
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444 2801 1 0 0.85 known Negative 
Clc1cc2N(c3c(CCc2cc1)cccc3)CCCN(C)
C 

445 2806 1 0 0.89 known Negative Clc1ccccc1C(N1CCc2sccc2C1)C(OC)=O 

446 2814 1 0 1.04 known Negative 

Clc1ccccc1-
c1noc(C)c1C(=O)NC1C2SC(C)(C)C(N2C
1=O)C(O)=O 

447 2973 1 0 0.96 known Negative 
O=C(N(O)CCCCCNC(=O)CCC(=O)N(O)C
CCCCN)CCC(=O)NCCCCCN(O)C(=O)C 

448 3016 1 0 0.94 known Negative 
Clc1cc2c(N(C)C(=O)CN=C2c2ccccc2)cc
1 

449 3111 1 0 0.81 known Negative 
S(O)(=O)(=O)CN(C)C=1C(=O)N(N(C)C=
1C)c1ccccc1 

450 3114 1 0 0.85 known Negative 
O=C(N)C(CCN(C(C)C)C(C)C)(c1ccccc1)c
1ncccc1 

451 3222 1 0 0.87 known Negative 
O(C(=O)C(NC(C(=O)N1CCCC1C(O)=O)C
)CCc1ccccc1)CC 

452 3241 1 0 0.84 known Negative N12C(c3c(Cc4c1cccc4)cccc3)CN=C2N 

453 3291 1 1 0.37 known Negative O=C1NC(=O)CC1(CC)C 

454 3331 1 0 0.79 known Negative O(CC(COC(=O)N)c1ccccc1)C(=O)N 

455 3366 1 0 0.67 known Negative FC1=CNC(=O)N=C1N 

456 3404 1 0 0.92 known Negative 
FC(F)(F)c1ccc(cc1)/C(=N\OCCN)/CCCC
OC 

457 3440 1 0 0.84 known Negative 
Clc1cc(NCc2occc2)c(cc1S(=O)(=O)N)C(
O)=O 

458 3447 1 0 0.81 known Negative 
O(C(=O)CCCCCNC(N)=N)c1ccc(cc1)C(O
CC)=O 

459 3454 1 1 0.67 known Negative O=C1NC(=Nc2n(cnc12)COC(CO)CO)N 

460 3475 1 0 0.96 known Negative 
S(=O)(=O)(NC(=O)NN1CC2C(CCC2)C1)
c1ccc(cc1)C 

461 3590 1 0 0.46 known Negative OC(CCCC(N)C)(C)C 

462 3657 1 0 0.56 known Negative O=C(NO)N 

463 3658 1 0 0.90 known Negative 
Clc1ccc(cc1)C(N1CCN(CC1)CCOCCO)c1
ccccc1 

464 3671 1 0 0.66 known Negative O=C(C(C)C)c1c2n(nc1C(C)C)C=CC=C2 

465 3706 1 0 1.00 known Negative 

OC1Cc2c(cccc2)C1NC(=O)C(Cc1ccccc1
)CC(O)CN1CCN(CC1C(=O)NC(C)(C)C)Cc
1cccnc1 

466 3749 1 0 0.98 known Negative 
O=C1N(Cc2ccc(cc2)-c2ccccc2-
c2nn[nH]n2)C(=NC12CCCC2)CCCC 

467 3752 1 0 0.89 known Negative Clc1ccc(Cl)cc1-c1nc(nc(n1)N)N 

468 3825 1 1 0.57 known Negative OC(=O)C(C)c1cc(ccc1)C(=O)c1ccccc1 

469 3872 1 0 0.69 known Negative 
O1C(O)(CO)C(O)C(OC2OC(CO)C(O)C(O
)C2O)C1CO 

470 3902 1 0 0.99 known Negative 
n1cn(nc1)C(c1ccc(cc1)C#N)c1ccc(cc1)
C#N 

471 3913 1 0 0.75 known Negative S1CCN2CC(N=C12)c1ccccc1 

472 3937 1 0 0.85 known Negative 
OC(=O)C1N(CCC1)C(=O)C(NC(CCc1ccc
cc1)C(O)=O)CCCCN 
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473 3961 1 0 1.07 known Negative 
Clc1nc(n(Cc2ccc(cc2)-c2ccccc2-
c2nn[nH]n2)c1CO)CCCC 

474 3964 1 0 0.98 known Negative 
Clc1cc2c(Oc3c(N=C2N2CCN(CC2)C)ccc
c3)cc1 

475 3965 1 1 0.61 known Negative O=C1CCCC1Cc1ccc(cc1)C(C(O)=O)C 

476 4064 1 0 0.71 known Negative O(CC(CCC)(COC(=O)N)C)C(=O)N 

477 4066 1 0 0.89 known Negative 
S1c2c(N(c3c1cccc3)CC1C3CCN(C1)CC3
)cccc2 

478 4158 1 0 0.62 known Negative O(C(=O)C(C1NCCCC1)c1ccccc1)C 

479 4171 1 0 0.75 known Negative O(CC(O)CNC(C)C)c1ccc(cc1)CCOC 

480 4173 1 0 0.64 known Negative OCCn1c(ncc1[N+](=O)[O-])C 

481 4178 1 0 0.51 known Negative O(CC(N)C)c1c(cccc1C)C 

482 4184 1 0 0.76 known Negative N12C(c3c(Cc4c1cccc4)cccc3)CN(CC2)C 

483 4192 1 0 1.05 known Negative 
Clc1cc2c(-
n3c(CN=C2c2ccccc2F)cnc3C)cc1 

484 4213 1 0 0.55 known Negative 
O1C(CO)C(O)C(O)C1n1cnc(C(=O)N)c1
O 

485 4235 1 0 0.79 known Negative Clc1ccc(cc1)C(=O)NCCN1CCOCC1 

486 4236 1 0 0.80 known Negative S(=O)(C(c1ccccc1)c1ccccc1)CC(=O)N 

487 4443 1 0 0.77 known Negative 
OC(=O)C(NC(=O)C1CCC(CC1)C(C)C)Cc1
ccccc1 

488 4474 1 0 0.91 known Negative 

O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C)
c1cc([N+](=O)[O-
])ccc1)CCN(Cc1ccccc1)C 

489 4475 1 0 1.04 known Negative 
Brc1cc(cnc1)C(OCC1CC2(OC)C(N(C1)C)
Cc1c3c2cccc3n(c1)C)=O 

490 4507 1 0 0.92 known Negative 
O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C)
c1cc([N+](=O)[O-])ccc1)CC 

491 4528 1 0 0.81 known Negative Nc1c2c(ccc1)C(CN(C2)C)c1ccccc1 

492 4585 1 0 1.01 known Negative 
s1c2Nc3c(N=C(N4CCN(CC4)C)c2cc1C)c
ccc3 

493 4595 1 0 0.87 known Negative 
O=C1c2c(n(c3c2cccc3)C)CCC1Cn1ccnc
1C 

494 4810 1 0 0.92 known Negative Clc1nc(nc(OC)c1NC=1NCCN=1)C 

495 4820 1 0 0.74 known Negative 
O=C(Nc1c(cccc1C)C)CC12N(CCC1)CCC
2 

496 4835 1 0 1.07 known Negative 

S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)C(NC(=O)N1CCN(CC)C(=O)C1=O)c1c
cccc1 

497 4843 1 0 0.50 known Negative O=C1N(CCC1)CC(=O)N 

498 4888 1 0 0.77 known Negative O1c2c(cc(cc2)C(C(O)=O)C)Cc2cccnc12 

499 4915 1 0 0.67 known Negative O=C(NC(C)C)c1ccc(cc1)CNNC 

500 4932 1 0 0.75 known Negative 
O(CC(O)CNCCC)c1ccccc1C(=O)CCc1ccc
cc1 

501 5032 1 0 0.43 known Negative OC(C(NC)C)c1ccccc1 

502 5038 1 0 0.90 known Negative 
O(C(=O)C(NC(C(=O)N1C2C(CC1C(O)=O
)CCC2)C)CCc1ccccc1)CC 

503 5064 1 1 0.52 known Negative O1C(CO)C(O)C(O)C1n1nc(nc1)C(=O)N 
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504 5393 1 0 0.96 known Negative 
S1CC(NC(CCc2ccccc2)C(OCC)=O)C(=O)
N(CC1c1sccc1)CC(O)=O 

505 5394 1 0 0.74 known Negative O=C1n2c(N=NN1C)c(nc2)C(=O)N 

506 5530 1 0 0.39 known Negative NC1CC1c1ccccc1 

507 5531 1 0 0.66 known Negative n12ncnc1N=C(C=C2N(CC)CC)C 

508 5574 1 0 0.84 known Negative S1c2c(N(c3c1cccc3)CC(CN(C)C)C)cccc2 

509 5584 1 1 0.75 known Negative 
N(CC(CN1c2c(CCc3c1cccc3)cccc2)C)(C)
C 

510 5596 1 0 0.83 known Negative 
O(C(=O)C(O)(c1ccccc1)c1ccccc1)C1CC
2[N+]3(C(C1)CC2)CCCC3 

511 5709 1 0 0.75 known Negative N1CCN=C1Cc1c(cc(cc1C)C(C)(C)C)C 

512 
1538

7 1 0 0.69 known Negative Fc1ccc(cc1)C(=O)CCCN1CCC(CC1)C 

513 
2110

9 1 0 0.75 known Negative O(C)c1c(OC)c(OC)ccc1CN1CCNCC1 

514 
3101

8 1 1 0.47 known Negative n1cc(ccc1)CN 

515 
3487

0 1 0 0.84 known Negative 
OC(=O)CCCCCCNC1c2c(CCc3c1cccc3)c
ccc2 

516 
3894

5 1 0 0.60 known Negative O=C(Nc1c(cccc1C)C)C(N)C 

517 
4178

1 1 0 0.99 known Negative 
S(=O)(=O)(NC(=O)NC(C)C)c1cnccc1Nc
1cc(ccc1)C 

518 
5157

7 1 0 0.56 known Negative OC1C(O)C(O)CN(CCO)C1CO 

519 
5633

9 1 0 0.91 known Negative 
P(OCN1C(=O)C(NC1=O)(c1ccccc1)c1cc
ccc1)(O)(O)=O 

520 
5695

9 1 0 0.91 known Negative 
O(CC(O)CN1CCN(CC1)CC(=O)Nc1c(ccc
c1C)C)c1ccccc1OC 

521 
5970

8 1 0 0.51 known Negative O=C1N(CCC1)C(CC)C(=O)N 

522 
6049

0 1 0 0.85 known Negative s1c2c(cc1C(N(O)C(=O)N)C)cccc2 

523 
6086

5 1 0 0.82 known Negative 
O1Cc2c(cccc2)/C(/c2cc(ccc12)CC(O)=
O)=C\CCN(C)C 

524 
7130

1 1 0 1.00 known Negative 
Fc1cc2CCC(Oc2cc1)C(O)CNCC(O)C1Oc
2c(cc(F)cc2)CC1 

525 
7177

1 1 0 0.99 known Negative 
Clc1cccc(Cl)c1Nc1ccccc1CC(OCC(O)=O
)=O 

526 
1048

65 1 0 1.06 known Negative 
S(=O)(=O)(Nc1nc(nc(OCCO)c1Oc1cccc
c1OC)-c1ncccn1)c1ccc(cc1)C(C)(C)C 

527 
1077

51 1 0 0.91 known Negative 
S(C(=O)C)CC(Cc1ccccc1)C(=O)NCC(OC
c1ccccc1)=O 

528 
1236

19 1 0 1.03 known Negative 
Clc1cc(c(nc1)-c1ccc(nc1)C)-
c1ccc(S(=O)(=O)C)cc1 

529 
2162

37 1 0 1.03 known Negative 
Clc1cc2c(N(CCCC2O)C(=O)c2ccc(NC(=
O)c3ccccc3C)cc2C)cc1 

530 
3000

715 1 0 0.74 known Negative S=C1NC(=O)C(C(CCC)C)(CC)C(=O)N1 

531 3062 1 0 1.13 known Negative Clc1cccc(C)c1NC(=O)c1sc(nc1)Nc1nc(n
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316 c(N2CCN(CC2)CCO)c1)C 

532 
3874

387 1 0 0.91 known Negative 
S(C=1C(C2N(C(=O)C2C(O)C)C=1C(O)=
O)C)C1CC(NC1)C(=O)N(C)C 

533 
4169

159 1 0 0.84 known Negative 
O(C(=O)C(NC(C(=O)N1C2C(CC1C(O)=O
)CCCC2)C)CCC)CC 

534 
5281

007 1 0 0.72 known Negative O=C(N)c1[nH]cnc1N=NN(C)C 

535 
5467
1008 1 0 1.04 known Negative 

Fc1ccc(cc1)CNC(=O)C=1N=C(N(C)C(=O
)C=1O)C(NC(=O)c1oc(nn1)C)(C)C 

536 
5468
1041 1 0 1.10 known Negative 

OC12C(CC3C(C1=O)C(=O)c1c(C3)c(N(C
)C)cc(NC(=O)CNC(C)(C)C)c1O)C(N(C)C)
C(=O)C(C(=O)N)C2=O 

537 
5468
1536 1 0 1.00 known Negative 

OC12C(C(N(C)C)C(=O)C(C(=O)N)C1=O)
C(O)C1C(C2=O)C(=O)c2c(cccc2O)C1C 

538 
5468
5734 1 0 0.99 known Negative 

OC12C(CC3C(C1=O)C(=O)c1c(cccc1O)
C3(O)C)C(N(C)C)C(=O)C(C(=O)N)C2=O 

539 
5468
7237 1 0 1.05 known Negative 

OC12C(CC3C(C1=O)C(=O)c1c(C3)c(N(C
)C)ccc1O)C(N(C)C)C(=O)C(C(=O)N)C2=
O 

540 401 0 0 0.54 known Negative O1NC(=O)C(N)C1 

541 2141 0 0 0.76 known Negative S(P(O)(O)=O)CCNCCCN 

542 3154 0 0 0.93 known Negative 
s1c2S(=O)(=O)C(CC(NCC)c2cc1S(=O)(=
O)N)C 

543 3202 0 0 0.48 known Negative Oc1cc([N+](CC)(C)C)ccc1 

544 3415 0 0 0.64 known Negative P(O)(O)(=O)C(O)=O 

545 3928 0 0 0.82 known Negative 
S(C)C1OC(C(NC(=O)C2N(CC(C2)CCC)C)
C(O)C)C(O)C(O)C1O 

546 5184 0 0 0.83 known Negative 
O1C2C3N(C(CC(OC(=O)C(CO)c4ccccc4)
C3)C12)C 

547 5358 0 0 0.86 known Negative 
S(=O)(=O)(NC)Cc1cc2c([nH]cc2CCN(C)
C)cc1 

548 
1568

50 0 0 0.99 known Negative 
S(=O)(=O)(CCc1cc2c([nH]cc2CC2N(CC
C2)C)cc1)c1ccccc1 

549 
3504

707 0 0 0.97 known Negative 
s1c2S(=O)(=O)N(CC(NCC)c2cc1S(=O)(=
O)N)CCCOC 

550 
1284
9515 0 0 0.92 known Negative 

S(C1CC(N(C1)C(=O)C(CSC(=O)c1ccccc1
)C)C(O)=O)c1ccccc1 

551 444 1 0 0.73 known Negative Clc1cc(ccc1)C(=O)C(NC(C)(C)C)C 

552 702 1 0 0.10 known Negative OCC 

553 2088 1 0 0.88 known Negative P(O)(O)(=O)C(P(O)(O)=O)(O)CCCN 

554 2717 1 0 0.81 known Negative Clc1ccc(cc1)C1S(=O)(=O)CCC(=O)N1C 

555 3305 1 0 0.84 known Negative P(O)(O)(=O)C(P(O)(O)=O)(O)C 

556 3325 1 0 0.91 known Negative 
s1cc(nc1NC(N)=N)CSCC/C(=N/S(=O)(=
O)N)/N 

557 3698 1 0 0.64 known Negative O=C1NC=C(C=C1N)c1ccncc1 

558 3702 1 0 0.97 known Negative 
Clc1ccc(cc1S(=O)(=O)N)C(=O)NN1c2c(
CC1C)cccc2 

559 3748 1 0 0.64 known Negative O=C(NNC(C)C)c1ccncc1 
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560 4091 1 0 0.64 known Negative N(C(NC(N)=N)=N)(C)C 

561 4440 1 0 0.99 known Negative 
S(=O)(=O)(NC)CCc1cc2c([nH]cc2C2CC
N(CC2)C)cc1 

562 4599 1 0 0.83 known Negative 
O1C(CC(OC(=O)C(NC=O)CC(C)C)CCCCC
CCCCCC)C(CCCCCC)C1=O 

563 4674 1 0 0.87 known Negative P(O)(O)(=O)C(P(O)(O)=O)(O)CCN 

564 4909 1 1 0.57 known Negative O=C1NCNC(=O)C1(CC)c1ccccc1 

565 5245 1 0 0.87 known Negative 
P(O)(O)(=O)C(P(O)(O)=O)(O)Cc1cccnc
1 

566 5487 1 0 1.00 known Negative Clc1ccc2nsnc2c1NC=1NCCN=1 

567 5726 1 0 0.86 known Negative 
O1C(CO)C([N-
][N+]#N)CC1N1C=C(C)C(=O)NC1=O 

568 5734 1 0 0.82 known Negative S(=O)(=O)(N)Cc1noc2c1cccc2 

569 
4752

8 1 0 0.60 known Negative O([N+](=O)[O-])CCNC(=O)c1cccnc1 

570 
3517

27 1 0 1.00 known Negative 
O(C)C12N(C3=C(C1COC(=O)N)C(=O)C(
=N)C(C)C3=O)CC1NC12 

571 311 0 0 0.53 known Negative OC(CC(O)=O)(CC(O)=O)C(O)=O 

572 727 0 0 0.83 known Negative ClC1C(Cl)C(Cl)C(Cl)C(Cl)C1Cl 

573 2018 0 0 0.45 known Negative OC(=O)Cc1ccc(NC(=O)C)cc1 

574 2021 0 0 0.83 known Negative 
O1C2C(OC3OC(CC(=O)C13O)C)C(O)C(
NC)C(O)C2NC 

575 2083 0 0 0.64 known Negative Oc1ccc(cc1CO)C(O)CNC(C)(C)C 

576 2123 0 0 0.66 known Negative n1c(nc(nc1N(C)C)N(C)C)N(C)C 

577 2131 0 0 1.01 known Negative 
Clc1ccccc1C[N+](CCNC(=O)C(=O)NCC[
N+](Cc1ccccc1Cl)(CC)CC)(CC)CC 

578 2193 0 1 0.59 known Negative 
O=C1CCC2C3C(CCC12C)C1(C(=CC(=O)
CC1)CC3)C 

579 2196 0 0 0.59 known Negative O(C)c1ccc(cc1)C(=O)N1CCCC1=O 

580 2206 0 0 0.59 known Negative O=C1N(N(C)C(=C1)C)c1ccccc1 

581 2218 0 0 0.79 known Negative 
N(CCCN(CC)CC)(C1Cc2c(C1)cccc2)c1cc
ccc1 

582 2242 0 0 0.81 known Negative 
O(C(=O)C(NC(=O)C(N)CC(O)=O)Cc1ccc
cc1)C 

583 2247 0 0 1.00 known Negative 
Fc1ccc(cc1)Cn1c2c(nc1NC1CCN(CC1)C
Cc1ccc(OC)cc1)cccc2 

584 2267 0 0 0.95 known Negative 
Clc1ccc(cc1)CC1=NN(C2CCCN(CC2)C)C
(=O)c2c1cccc2 

585 2308 0 0 0.88 known Negative 
ClC12C(C3CC(C)C(O)(C(=O)CO)C3(CC1
O)C)CCC1=CC(=O)C=CC12C 

586 2327 0 0 0.78 known Negative Oc1c(O)c(O)ccc1CNNC(=O)C(N)CO 

587 2448 0 0 0.91 known Negative 
Brc1ccc(cc1)C1(O)CCN(CC1)CCCC(=O)
c1ccc(F)cc1 

588 2466 0 0 0.62 known Negative O(CCCC)c1ccc(cc1)CC(=O)NO 

589 2749 0 0 0.61 known Negative O=C1N(O)C(=CC(=C1)C)C1CCCCC1 

590 2783 0 0 0.88 known Negative Clc1cc(cc(Cl)c1N)C(O)CNC(C)(C)C 

591 2816 0 0 1.00 known Negative 
Clc1ccccc1C12OCCN1CC(=O)Nc1c2cc(
Cl)cc1 
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592 2882 0 0 0.85 known Negative 
O1c2c(C(=O)C=C1C(O)=O)c(OCC(O)CO
c1c3c(OC(=CC3=O)C(O)=O)ccc1)ccc2 

593 2883 0 0 0.52 known Negative O=C(N(CC)c1ccccc1C)\C=C\C 

594 3152 0 0 0.81 known Negative 
O(C)c1cc2c(CC(CC3CCN(CC3)Cc3ccccc
3)C2=O)cc1OC 

595 3285 0 1 0.75 known Negative 
OC1(CCC2C3C(CCC12C)c1c(cc(O)cc1)C
C3)C#C 

596 3341 0 0 0.96 known Negative 
Clc1c2c(cc(O)c1O)C(CNCC2)c1ccc(O)cc
1 

597 3343 0 0 0.83 known Negative 
Oc1cc(cc(O)c1)C(O)CNC(Cc1ccc(O)cc1)
C 

598 3372 0 0 1.01 known Negative 
S1c2c(N(c3c1cccc3)CCCN1CCN(CC1)C
CO)cc(cc2)C(F)(F)F 

599 3379 0 0 0.82 known Negative 
FC1C2=CC(=O)C=CC2(C2C(C3CC4OC(O
C4(C(=O)CO)C3(CC2O)C)(C)C)C1)C 

600 3384 0 0 0.79 known Negative 
FC12C(C3CCC(O)(C(=O)C)C3(CC1O)C)C
C(C1=CC(=O)C=CC12C)C 

601 3393 0 0 1.04 known Negative 
Clc1cc2c(N(CCN(CC)CC)C(=O)CN=C2c2
ccccc2F)cc1 

602 3775 0 0 0.91 known Negative 
O=C(N)C(CC[N+](C(C)C)(C(C)C)C)(c1ccc
cc1)c1ccccc1 

603 3938 0 0 0.92 known Negative 
O=C(NC1C=C2C(N(C1)C)Cc1c3c2cccc3[
nH]c1)N(CC)CC 

604 3948 0 0 0.87 known Negative 
Fc1c2N(C=C(C(O)=O)C(=O)c2cc(F)c1N
1CC(NCC1)C)CC 

605 4043 0 1 0.75 known Negative 
OC1C2C(C3CCC(C(=O)C)C3(C1)C)CC(C
1=CC(=O)CCC12C)C 

606 4063 0 1 0.70 known Negative 
OC1(C(=O)CO)C2(CC(=O)C3C(C2CC1C)
CCC1=CC(=O)C=CC13C)C 

607 4101 0 0 0.57 known Negative N12CN3CN(C1)CN(C2)C3 

608 4140 0 0 0.92 known Negative 
OCC(NC(=O)C1C=C2C(N(C1)C)Cc1c3c2
cccc3[nH]c1)CC 

609 4197 0 0 0.75 known Negative O=C1NC(C)=C(C=C1C#N)c1ccncc1 

610 4534 0 0 0.79 known Negative 
Oc1cc(ccc1O)CC(C(Cc1cc(O)c(O)cc1)C)
C 

611 4623 0 0 1.10 known Negative 
Clc1cc(Cl)ccc1CO\N=C(/Cn1ccnc1)\c1c
cc(Cl)cc1Cl 

612 4812 0 0 0.72 known Negative 
O=C1c2c(cccc2)C(=O)C(C)=C1C\C=C(\
CCCC(CCCC(CCCC(C)C)C)C)/C 

613 4848 0 0 0.95 known Negative 
O=C1Nc2cccnc2N(c2c1cccc2)C(=O)CN
1CCN(CC1)C 

614 4906 0 0 0.69 known Negative O=C(Nc1ccccc1C)C(NCCC)C 

615 5152 0 0 0.82 known Negative 
Oc1ccc(cc1CO)C(O)CNCCCCCCOCCCCc
1ccccc1 

616 5314 0 0 0.67 known Negative 
O(C(=O)CCC(OCC[N+](C)(C)C)=O)CC[N
+](C)(C)C 

617 5356 0 0 0.86 known Negative 
S(=O)(=O)(N)c1ccc(N2S(=O)(=O)CCCC2
)cc1 

618 5430 0 0 0.82 known Negative s1cc(nc1)-c1[nH]c2c(n1)cccc2 

619 5486 0 0 0.94 known Negative S(=O)(=O)(NC(Cc1ccc(OCCCCC2CCNCC
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2)cc1)C(O)=O)CCCC 

620 5515 0 0 0.98 known Negative 
O1CC2=C(C=C3N(Cc4c3nc3c(c4)c(CN(
C)C)c(O)cc3)C2=O)C(O)(CC)C1=O 

621 5719 0 0 0.95 known Negative 
O=C(N(CC)c1cc(ccc1)C=1n2ncc(c2N=C
C=1)C#N)C 

622 5721 0 0 0.80 known Negative 
O1C(C(O)C(O)CO)C(NC(=O)C)C(NC(N)=
N)C=C1C(O)=O 

623 5731 0 0 0.83 known Negative 
O1CC(NC1=O)Cc1cc2c([nH]cc2CCN(C)
C)cc1 

624 9417 0 0 0.88 known Negative 
OCCN1CCN(CC1)CCCN1c2c(C=Cc3c1cc
cc3)cccc2 

625 9419 0 0 0.81 known Negative 
O=C1N(c2c(N(c3c1cccc3)C)cccc2)CCN(
C)C 

626 
1128

9 0 0 0.96 known Negative 
Cl\C(=C(/c1ccc(OC)cc1)\c1ccc(OC)cc1)
\c1ccc(OC)cc1 

627 
1495

5 0 0 1.02 known Negative 

O1c2cc3C([N+](CCc3cc2OC)(C)C)Cc2cc
c(Oc3c4C([N+](CCc4cc(OC)c3OC)(C)C)
Cc3cc1c(OC)cc3)cc2 

628 
1545

9 0 0 0.60 known Negative O1C(CNC1=O)COc1cc(cc(c1)C)C 

629 
1701

2 0 0 1.03 known Negative 
S1c2c(cc(cc2)C(F)(F)F)\C(\c2c1cccc2)=
C\CCN1CCN(CC1)CCO 

630 
1986

1 0 0 0.75 known Negative 
n1c/2c(CCc3c(cccc3)\C\2=C\2/CCN(CC
/2)C)ccc1 

631 
2740

0 0 0 0.84 known Negative 
s1c2c(cc1)/C(/c1c(CC2)cccc1)=C\1/CC
N(CC/1)C 

632 
3126

4 0 0 0.39 known Negative O1C(OC(OC1C)C)C 

633 
3362

5 0 0 0.83 known Negative 
O=C(NC1CCN(CC1)CCc1c2c([nH]c1)ccc
c2)c1ccccc1 

634 
5029

4 0 0 0.85 known Negative 
O1c2c(cc3c(N(CC)C(=CC3=O)C(O)=O)c
2CCC)C(=O)C=C1C(O)=O 

635 
5108

1 0 0 0.83 known Negative 
Fc1cc2c(N(C=C(C(O)=O)C2=O)CC)cc1N
1CCN(CC1)C 

636 
5126

3 0 0 1.06 known Negative 
O=C1N(N=NN1CC)CCN1CCC(N(C(=O)C
C)c2ccccc2)(CC1)COC 

637 
6079

5 0 0 1.07 known Negative 
Clc1c(N2CCN(CC2)CCCCOc2cc3NC(=O)
CCc3cc2)cccc1Cl 

638 
6085

4 0 0 1.14 known Negative 
Clc1cc2NC(=O)Cc2cc1CCN1CCN(CC1)c
1nsc2c1cccc2 

639 
7132

9 0 0 1.00 known Negative 
S(=O)(=O)(Nc1ccc(cc1)CCN(CCOc1ccc(
NS(=O)(=O)C)cc1)C)C 

640 
7334

2 0 0 0.85 known Negative 
N(Cc1c2c(ccc1)cccc2)(C\C=C\c1ccccc1
)C 

641 
1077

06 0 0 0.99 known Negative 
S(=O)(=O)(Nc1ccccc1C(=O)NCC(O)=O)
c1ccc(OC(=O)C(C)(C)C)cc1 

642 
1255

64 0 0 0.99 known Negative 
Fc1ccc(cc1)-
c1cc(nc2c1CCCCCC2)N1CCN(CC1)CC 

643 
1761

67 0 0 0.99 known Negative 

O=C1NC(=O)C(=C1c1c2c(n(c1)C1CCN(
CC1)Cc1ncccc1)cccc2)c1c2c(n(c1)C)cc
cc2 
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644 
2491

87 0 0 0.85 known Negative 
O1C(COC(=O)C)C(OC(=O)C)C(OC(=O)C
)C1N1N=CC(=O)NC1=O 

645 
4955

74 0 0 0.82 known Negative 
S(O)(=O)(=O)c1cc2c(cc1C(C)C)CCC1C(
CCCC12C)(C(O)=O)C 

646 
5214

40 0 1 0.61 known Negative 
OC1(CCC2C3C(C4(C(=CC(=O)CC4)CC3)
C)C(=O)CC12C)C(=O)CO 

647 
5230

270 0 0 0.96 known Negative 
Fc1cc2c(cc1)C(C(C)C)C(OC(=O)COC)(C
C2)CCN(CCCc1[nH]c2c(n1)cccc2)C 

648 
5466

794 0 0 1.00 known Negative 
Clc1ccccc1C=1Oc2c(C(=O)C=1)c(O)cc(
O)c2C1CCN(CC1O)C 

649 
6844

184 0 0 0.94 known Negative 
O(C)c1cc2c([nH]cc2\C=N\NC(NCCCCC)
=N)cc1 

650 
9882

672 0 0 0.72 known Negative 
O=C1N(CC2CCCc3c2c1ccc3)C1C2CCN(
C1)CC2 

651 
4046
9209 0 0 0.93 known Negative 

Oc1ccc(N=Nc2ccc(cc2)C(=O)NCCC(O)=
O)cc1C(O)=O 

652 
5448
6399 0 0 1.12 known Negative 

s1cc(nc1N)/C(=N\OC)/C(=O)NC1C2SC
C(Cn3nc(nn3)C)=C(N2C1=O)C(O)=O 

653 596 1 1 0.63 known Negative 
O1C(CO)C(O)C(O)C1N1C=CC(=NC1=O)
N 

654 1302 1 0 0.70 known Negative O(C)c1cc2c(cc(cc2)C(C(O)=O)C)cc1 

655 1983 1 1 0.39 known Negative Oc1ccc(NC(=O)C)cc1 

656 2187 1 0 1.00 known Negative 
n1cn(nc1)Cc1cc(cc(c1)C(C#N)(C)C)C(C
#N)(C)C 

657 2269 1 0 0.86 known Negative 

O1C(CC)C(O)(C)C(O)C(N(CC(CC(O)(C)C
(OC2OC(CC(N(C)C)C2O)C)C(C)C(OC2O
C(C)C(O)C(OC)(C2)C)C(C)C1=O)C)C)C 

658 2274 1 0 0.99 known Negative 
s1cc(nc1N)/C(=N\OC(C(O)=O)(C)C)/C(
=O)NC1C(N(S(O)(=O)=O)C1=O)C 

659 2315 1 0 0.92 known Negative 
S(=O)(=O)(N)c1cc2S(=O)(=O)NC(Nc2cc
1C(F)(F)F)Cc1ccccc1 

660 2467 1 0 0.73 known Negative 
O(C)c1cc(OC)cc(OC)c1C(=O)CCCN1CC
CC1 

661 2519 1 0 0.61 known Negative O=C1N(C)C(=O)N(c2ncn(c12)C)C 

662 2554 1 0 0.84 known Negative O=C(N)N1c2c(C=Cc3c1cccc3)cccc2 

663 2609 1 0 1.03 known Negative 
ClC=1CSC2N(C(=O)C2NC(=O)C(N)c2ccc
cc2)C=1C(O)=O 

664 2630 1 0 1.12 known Negative 

S1C2N(C(=O)C2NC(=O)C(NC(=O)N2CC
N(CC)C(=O)C2=O)c2ccc(O)cc2)C(C(O)=
O)=C(C1)CSc1nnnn1C 

665 2640 1 0 1.12 known Negative 

s1nc(nc1N)/C(=N\OC)/C(=O)NC1C2SC
C(C[n+]3c4n(N=CC=C4)cc3)=C(N2C1=
O)C(O)=O 

666 2725 1 0 0.78 known Negative Clc1ccc(cc1)C(CCN(C)C)c1ncccc1 

667 2763 1 0 0.85 known Negative ClC1(Cl)CC1c1ccc(OC(C(O)=O)(C)C)cc1 

668 2907 1 0 0.88 known Negative ClCCN(P1(OCCCN1)=O)CCCl 

669 2910 1 0 0.95 known Negative 
Clc1cc2NC(NS(=O)(=O)c2cc1S(=O)(=O)
N)C1C2CC(C1)C=C2 

670 2913 1 0 0.78 known Negative 
N1(CCC(CC1)=C1c2c(C=Cc3c1cccc3)cc
cc2)C 
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671 3043 1 1 0.50 known Negative O1C(CCC1n1c2N=CNC(=O)c2nc1)CO 

672 3063 1 0 0.78 known Negative 
O1C2C34C(C(N(CC3)C)Cc3c4c1c(OC)cc
3)CCC2O 

673 3076 1 0 1.01 known Negative 
S1c2c(N(CCN(C)C)C(=O)C(OC(=O)C)C1
c1ccc(OC)cc1)cccc2 

674 3151 1 0 1.06 known Negative 
Clc1cc2NC(=O)N(c2cc1)C1CCN(CC1)CC
CN1c2c(NC1=O)cccc2 

675 3226 1 0 0.73 known Negative ClC(F)C(F)(F)OC(F)F 

676 3255 1 0 0.93 known Negative 

O1C(CC)C(O)(C)C(O)C(C)C(=O)C(CC(O)(
C)C(OC2OC(CC(N(C)C)C2O)C)C(C)C(OC
2OC(C)C(O)C(OC)(C2)C)C(C)C1=O)C 

677 3324 1 0 0.88 known Negative 
O(C(=O)C)CC(CCn1c2nc(ncc2nc1)N)CO
C(=O)C 

678 3354 1 0 0.78 known Negative 
O1c2c(cccc2C(OCCN2CCCCC2)=O)C(=
O)C(C)=C1c1ccccc1 

679 3365 1 0 0.93 known Negative Fc1cc(F)ccc1C(O)(Cn1ncnc1)Cn1ncnc1 

680 3386 1 0 0.86 known Negative FC(F)(F)c1ccc(OC(CCNC)c2ccccc2)cc1 

681 3394 1 0 0.75 known Negative Fc1cc(ccc1-c1ccccc1)C(C(O)=O)C 

682 3461 1 0 0.70 known Negative 
FC1(F)C(O)C(OC1N1C=CC(=NC1=O)N)
CO 

683 3463 1 0 0.53 known Negative O(CCCC(C(O)=O)(C)C)c1cc(ccc1C)C 

684 3495 1 0 0.88 known Negative 

O1C(C(O)=O)C(O)C(O)C(OC2OC(C(O)=
O)C(O)C(O)C2O)C1OC1CCC2(C3C(CCC
2C1(C)C)(C)C1(C(C2CC(CCC2(CC1)C)(C(
O)=O)C)=CC3=O)C)C 

685 3562 1 1 0.76 known Negative BrC(Cl)C(F)(F)F 

686 3639 1 0 0.91 known Negative 
Clc1cc2NCNS(=O)(=O)c2cc1S(=O)(=O)
N 

687 3640 1 1 0.62 known Negative 
OC1(CCC2C3C(C4(C(=CC(=O)CC4)CC3)
C)C(O)CC12C)C(=O)CO 

688 3689 1 0 0.77 known Negative 
Oc1ccc(cc1)C(O)C(N1CCC(CC1)Cc1cccc
c1)C 

689 3695 1 0 0.81 known Negative 
S(CCNC=N)C=1CC2N(C(=O)C2C(O)C)C=
1C(O)=O 

690 3763 1 0 0.67 known Negative ClC(OC(F)F)C(F)(F)F 

691 3792 1 0 0.86 known Negative 
O(C)c1cc(ccc1OC)C(=O)NCc1ccc(OCCN
(C)C)cc1 

692 3827 1 0 0.86 known Negative 
s1c2c(cc1)\C(\c1c(CC2=O)cccc1)=C\1/
CCN(CC/1)C 

693 3877 1 0 0.70 known Negative S1CC(OC1CO)N1C=CC(=NC1=O)N 

694 3950 1 0 0.79 known Negative ClCCN(N=O)C(=O)NC1CCCCC1 

695 4075 1 1 0.39 known Negative Oc1ccc(N)cc1C(O)=O 

696 4159 1 1 0.70 known Negative 
OC1(CCC2C3C(C4(C(=CC(=O)C=C4)C(C
3)C)C)C(O)CC12C)C(=O)CO 

697 4259 1 0 0.93 known Negative 
Fc1cc2c(N(C=C(C(O)=O)C2=O)C2CC2)c
(OC)c1N1CC2C(NCCC2)C1 

698 4460 1 0 0.95 known Negative 
O1C(OC2C(O)C(OC3OCC(O)(C)C(NC)C3
O)C(NCC)CC2N)C(N)CC=C1CN 

699 4463 1 0 0.87 known Negative O=C1Nc2c(nccc2C)N(c2ncccc12)C1CC
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700 4506 1 0 0.98 known Negative 
O=C1Nc2c(cc([N+](=O)[O-
])cc2)C(=NC1)c1ccccc1 

701 4539 1 0 0.83 known Negative 
Fc1cc2c(N(C=C(C(O)=O)C2=O)CC)cc1N
1CCNCC1 

702 4583 1 0 0.86 known Negative 
Fc1cc2c3N(C=C(C(O)=O)C2=O)C(COc3
c1N1CCN(CC1)C)C 

703 4616 1 0 0.95 known Negative 
Clc1cc2c(NC(=O)C(O)N=C2c2ccccc2)cc
1 

704 4691 1 0 0.88 known Negative 
Fc1ccc(cc1)C1CCNCC1COc1cc2OCOc2
cc1 

705 4889 1 0 0.70 known Negative 
O(C(=O)C(CC)C)C1C2C(=CC(O)C1)C=CC
(C)C2CCC(O)CC(O)CC(O)=O 

706 4894 1 1 0.65 known Negative 
OC1(CCC2C3C(C4(C(=CC(=O)C=C4)CC3
)C)C(O)CC12C)C(=O)CO 

707 4943 1 0 0.39 known Negative Oc1c(cccc1C(C)C)C(C)C 

708 5070 1 0 0.85 known Negative s1c2cc(OC(F)(F)F)ccc2nc1N 

709 5106 1 0 0.87 known Negative 

O1C(CC)C(O)(C)C(O)C(C)\C(=N/OCOCC
OC)\C(CC(O)(C)C(OC2OC(CC(N(C)C)C2
O)C)C(C)C(OC2OC(C)C(O)C(OC)(C2)C)C
(C)C1=O)C 

710 5203 1 0 0.94 known Negative Clc1cc(ccc1Cl)C1CCC(NC)c2c1cccc2 

711 5329 1 0 0.90 known Negative S(=O)(=O)(Nc1noc(c1)C)c1ccc(N)cc1 

712 5379 1 0 0.91 known Negative 
Fc1cc2c(N(C=C(C(O)=O)C2=O)C2CC2)c
(OC)c1N1CC(NCC1)C 

713 5429 1 0 0.58 known Negative O=C1NC(=O)N(c2ncn(c12)C)C 

714 5514 1 0 0.86 known Negative 
S(OCC12OC(OC1C1OC(OC1CO2)(C)C)(
C)C)(=O)(=O)N 

715 5523 1 0 0.69 known Negative O(C)c1cc(ccc1)C1(O)CCCCC1CN(C)C 

716 5577 1 0 0.89 known Negative 
O(C)c1c(OC)cc(cc1OC)C(=O)NCc1ccc(
OCCN(C)C)cc1 

717 5578 1 0 0.89 known Negative O(C)c1c(OC)cc(cc1OC)Cc1cnc(nc1N)N 

718 5597 1 0 0.79 known Negative 
O(C)c1c(OC)cc(cc1OC)C(=O)NC1CCCN
C1 

719 5720 1 0 0.81 known Negative 
S1c2c(cccc2)C(=O)Cc2cc(ccc12)C(C(O)
=O)C 

720 5732 1 0 0.92 known Negative 
O=C(N(C)C)Cc1n2C=C(C=Cc2nc1-
c1ccc(cc1)C)C 

721 5735 1 0 1.06 known Negative 
Clc1ccc(nc1)N1C(=O)C2=NC=CNC2=C1
OC(=O)N1CCN(CC1)C 

722 7703 1 1 0.31 known Negative O(C)c1ccc(cc1)\C=C\C 

723 
3107

2 1 0 0.64 known Negative S=C1N(C=CN1C)C(OCC)=O 

724 
3904

2 1 0 0.88 known Negative 
Clc1ccc(cc1)C(=O)NCCc1ccc(OC(C(O)=
O)(C)C)cc1 

725 
6002

1 1 0 0.95 known Negative 
Fc1cc(F)ccc1N1C=C(C(O)=O)C(=O)c2cc
(F)c(N3CC(NCC3)C)cc12 

726 
6886

5 1 0 0.78 known Negative O(C(=O)CN(CC)CC)c1ccc(NC(=O)C)cc1 
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727 
1196

07 1 0 1.08 known Negative 
S(=O)(=O)(N)c1ccc(cc1)-c1c(noc1C)-
c1ccccc1 

728 
1240

87 1 0 0.85 known Negative 
Clc1cc2c(cc1)\C(\c1ncccc1CC2)=C\1/C
CNCC/1 

729 
1977

12 1 0 0.89 known Negative 
O(C(C(OC)(c1ccccc1)c1ccccc1)C(O)=O)
c1nc(cc(n1)C)C 

730 
2162

39 1 0 1.00 known Negative 
Clc1ccc(NC(=O)Nc2ccc(Oc3cc(ncc3)C(
=O)NC)cc2)cc1C(F)(F)F 

731 
3683

41 1 0 1.02 known Negative 
s1c(ccc1N(Cc1cc2c(N=C(NC2=O)C)cc1)
C)C(=O)NC(CCC(O)=O)C(O)=O 

732 
4006

33 1 0 0.90 known Negative 
FC1=CN(C2OC(C)C(O)C2O)C(=O)N=C1
NC(OCCCCC)=O 

733 
4654

66 1 0 0.85 known Negative 
Fc1cc2c3N(C=C(C(O)=O)C2=O)C(COc3
c1C1(N)CC1)C 

734 
4799

30 1 0 0.99 known Negative 
FC(F)Oc1c2N(C=C(C(O)=O)C(=O)c2ccc
1-c1cc2c(cc1)C(NC2)C)C1CC1 

735 
2761

171 1 0 0.62 known Negative S=C(N)c1cc(ncc1)CC 

736 
4659

569 1 0 0.89 known Negative 
Oc1c([N+](=O)[O-
])cc(cc1O)C(=O)c1ccc(cc1)C 

737 
4663

848 1 0 0.93 known Negative 

O1C(CC)C(O)(C)C(O)C(C)C(=O)C(CC(OC
)(C)C(OC2OC(CC(N(C)C)C2O)C)C(C)C(O
C2OC(C)C(O)C(OC)(C2)C)C(C)C1=O)C 

738 
5384

001 1 0 1.04 known Negative 
S(=O)(=O)(Nc1ncccc1)c1ccc(N=Nc2cc(
C(O)=O)c(O)cc2)cc1 

739 
6433

119 1 0 1.07 known Negative 
Clc1sc(cc1)C(=O)NCC1OC(=O)N(C1)c1
ccc(N2CCOCC2=O)cc1 

740 
2169
6352 1 0 1.10 known Negative 

O(C(=O)NC(C(C)(C)C)C(=O)NC(Cc1cccc
c1)C(O)CN(NC(=O)C(NC(OC)=O)C(C)(C)
C)Cc1ccc(cc1)-c1ncccc1)C 

741 
2186
5526 1 0 0.76 known Negative 

O1C2(CCC1=O)CCC1C3C4(OC4CC12C)
C1(C(CC3C(OC)=O)=CC(=O)CC1)C 

742 
5467
6537 1 0 0.97 known Negative 

O1c2c(cccc2)C(O)=C(C(CC(=O)C)c2ccc(
[N+](=O)[O-])cc2)C1=O 

743 
5467
7470 1 0 0.90 known Negative 

s1c(cnc1NC(=O)C1N(S(=O)(=O)c2c(ccc
c2)C1=O)C)C 

744 
6658
3167 1 0 1.04 known Negative 

Oc1c(cccc1N=NC=1C(=O)N(NC=1C)c1c
c(C)c(cc1)C)-c1cc(ccc1)C(O)=O 

745 2522 0 0 0.88 known Positive 
OC1CC(O)C\C(=C/C=C\2/C3CCC(C(\C=
C\C(O)C4CC4)C)C3(CCC/2)C)\C1=C 

746 2612 0 0 0.95 known Positive 
s1cccc1CC(=O)NC1C2SCC(COC(=O)C)=
C(N2C1=O)C(O)=O 

747 2683 0 0 0.80 known Positive [n+]1(ccccc1)CCCCCCCCCCCCCCCC 

748 2713 0 0 1.10 known Positive 
Clc1ccc(NC(NC(NCCCCCCNC(NC(Nc2cc
c(Cl)cc2)=N)=N)=N)=N)cc1 

749 2722 0 0 0.83 known Positive Clc1cc(Cl)c2c(nccc2)c1O 

750 2761 0 0 0.89 known Positive 
N1(CCN(CC1)C\C=C\c1ccccc1)C(c1cccc
c1)c1ccccc1 

751 3049 0 1 0.87 known Positive 
Oc1ccc(cc1)/C(/C(=C/C)/c1ccc(O)cc1)=
C/C 

752 3180 0 0 0.64 known Positive O(CCCC)c1ccc(cc1)C(=O)CCN1CCCCC1 
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753 3245 0 0 0.77 known Positive 
O(C(CN1CCN(CC1)CC(C(=O)c1ccccc1)C
)c1ccccc1)CC 

754 3249 0 1 0.90 known Positive 
OC1C\C(=C/C=C\2/C3CCC(C(\C=C\C(C(
C)C)C)C)C3(CCC/2)C)\C(CC1)=C 

755 3278 0 1 0.86 known Positive 
Clc1c(Cl)c(OCC(O)=O)ccc1C(=O)C(CC)=
C 

756 3735 0 0 0.98 known Positive Ic1c(CC(CC)C(O)=O)c(I)cc(I)c1N 

757 4033 0 1 0.61 known Positive ClCCN(CCCl)C 

758 4080 0 0 0.78 known Positive 
O(C)c1cc2CCC3C4CCC(O)(C#C)C4(CCC
3c2cc1)C 

759 4121 0 0 1.00 known Positive 
Clc1cc2NC(N(S(=O)(=O)c2cc1S(=O)(=O
)N)C)CCl 

760 4756 0 0 0.98 known Positive n1c(N)c(N=Nc2ccccc2)ccc1N 

761 5517 0 0 0.95 known Positive 
Fc1cc(F)ccc1N1C=C(C(O)=O)C(=O)c2cc
(F)c(nc12)N1CC(N)CC1 

762 5546 0 1 1.02 known Positive n1c(N)c2nc(-c3ccccc3)c(nc2nc1N)N 

763 8808 0 0 0.94 known Positive S(O)(=O)(=O)N=Nc1ccc(N(C)C)cc1 

764 
1350

5 0 0 1.00 known Positive 
O(C(=O)C1(CCN(CC1)CCC(C#N)(c1cccc
c1)c1ccccc1)c1ccccc1)CC 

765 
1376

4 0 0 0.88 known Positive 
o1c(ccc1[N+](=O)[O-
])\C=N\NC(=O)c1ccc(O)cc1 

766 
2356

8 0 0 1.00 known Positive 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)c1c2c(ccc1OCC)cccc2 

767 
3533

0 0 0 0.83 known Positive 
O(C(=O)c1ccc(cc1)C)c1cc(ccc1OC(=O)c
1ccc(cc1)C)C(O)CNC(C)(C)C 

768 
5746

9 0 0 0.90 known Positive n1c2c(c3n(cnc3c1N)CC(C)C)cccc2 

769 
6016

4 0 0 0.88 known Positive 
O(C)c1ccc(cc1C12CC3CC(C1)CC(C2)C3)
-c1cc2c(cc(cc2)C(O)=O)cc1 

770 
6873

3 0 0 0.88 known Positive 
O(C(=O)C=1C(C(C(OCC)=O)=C(NC=1C)
C)c1ccccc1\C=C\C(OC(C)(C)C)=O)CC 

771 
8214

6 0 1 0.87 known Positive 
OC(=O)c1ccc(cc1)C(=C)c1cc2c(cc1C)C(
CCC2(C)C)(C)C 

772 
2060

44 0 0 0.92 known Positive 
o1c(nc(CCOc2ccc(cc2)CN(CC(O)=O)C(
Oc2ccc(OC)cc2)=O)c1C)-c1ccccc1 

773 
5224

63 0 1 0.67 known Positive 
OC1(CCC2C3C(CCC12C)C1(C(=CC(=O)C
=C1)CC3)C)C 

774 
4460

696 0 0 0.79 known Positive 
OC1C2C(C3CC(C)C(C(=O)CC)(C)C3(C1)
C)CCC1=CC(=O)C=CC12C 

775 
5280

443 0 1 0.89 known Positive 
O1c2c(C(=O)C=C1c1ccc(O)cc1)c(O)cc(
O)c2 

776 
1409
6625 0 0 1.05 known Positive 

s1nc(N2CCN(CC2)CCCCN2C(=O)C3C(C
CCC3)C2=O)c2c1cccc2 

777 
5467
6038 0 1 0.87 known Positive 

O1c2c(cccc2)C(O)=C(CC=2C(Oc3c(cccc
3)C=2O)=O)C1=O 

778 1071 1 1 0.83 known Positive 
OC\C=C(\C=C\C=C(\C=C\C=1C(CCCC=1
C)(C)C)/C)/C 

779 1691 1 1 0.98 known Positive 

O1C(C)C(O)C(N)CC1OC1CC(O)(Cc2c1c(
O)c1c(C(=O)c3c(C1=O)c(OC)ccc3)c2O)
C(=O)CO 
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780 1805 1 1 0.72 known Positive 
O1C(CO)C(O)C(O)C1N1C=NC(=NC1=O)
N 

781 2092 1 0 0.99 known Positive 
O1CCCC1C(=O)NCCCN(C)c1nc(N)c2cc(
OC)c(OC)cc2n1 

782 2447 1 0 0.77 known Positive BrC(C(C)C)C(=O)NC(=O)N 

783 2578 1 0 0.81 known Positive ClCCN(N=O)C(=O)NCCCl 

784 2610 1 0 0.95 known Positive 
S1C2N(C(=O)C2NC(=O)C(N)c2ccc(O)cc
2)C(C(O)=O)=C(C1)C 

785 2666 1 0 0.96 known Positive 
S1C2N(C(=O)C2NC(=O)C(N)c2ccccc2)C
(C(O)=O)=C(C1)C 

786 2754 1 0 0.90 known Positive 
O(CCCCc1nnnn1C1CCCCC1)c1cc2CCC(
=O)Nc2cc1 

787 2764 1 0 0.87 known Positive 
Fc1cc2c(N(C=C(C(O)=O)C2=O)C2CC2)c
c1N1CCNCC1 

788 2828 1 0 0.79 known Positive 
O1C2C34C(C(N(CC3)C)Cc3c4c1c(OC)cc
3)C=CC2O 

789 2833 1 0 0.98 known Positive 
O(C)C1=CC=C2C(=CC1=O)C(NC(=O)C)C
Cc1c2c(OC)c(OC)c(OC)c1 

790 2889 1 1 0.94 known Positive 
O(C)c1cc(ccc1O)\C=C\C(=O)CC(=O)\C=
C\c1cc(OC)c(O)cc1 

791 2949 1 0 0.87 known Positive 
o1ncc2CC3(C4C(C5CCC(O)(C#C)C5(CC
4)C)CCC3=Cc12)C 

792 3181 1 1 0.75 known Positive 
O=C1CCC2(C3C(C4CCC(C(=O)C)C4(CC3
)C)C=CC2=C1)C 

793 3236 1 0 0.60 known Positive O=C(C(CN1CCCCC1)C)c1ccc(cc1)CC 

794 3363 1 0 0.65 known Positive 
FC1=CN(C2OC(CO)C(O)C2)C(=O)NC1=
O 

795 3397 1 0 0.83 known Positive 
FC(F)(F)c1cc(NC(=O)C(C)C)ccc1[N+](=
O)[O-] 

796 3685 1 0 1.00 known Positive 

O1C(C)C(O)C(N)CC1OC1CC(O)(Cc2c1c(
O)c1c(C(=O)c3c(cccc3)C1=O)c2O)C(=O
)C 

797 3793 1 0 1.05 known Positive 

Clc1cc(Cl)ccc1C1(OC(CO1)COc1ccc(N2
CCN(CC2)c2ccc(N3C=NN(C(CC)C)C3=O
)cc2)cc1)Cn1ncnc1 

798 3817 1 0 1.05 known Positive 

O(CC(=O)NC(Cc1ccccc1)C(O)CC(NC(=O
)C(N1CCCNC1=O)C(C)C)Cc1ccccc1)c1c
(cccc1C)C 

799 3823 1 0 1.07 known Positive 
Clc1cc(Cl)ccc1C1(OC(CO1)COc1ccc(N2
CCN(CC2)C(=O)C)cc1)Cn1ccnc1 

800 3883 1 0 1.02 known Positive 
S(=O)(Cc1nccc(OCC(F)(F)F)c1C)c1[nH]
c2c(n1)cccc2 

801 3899 1 0 0.80 known Positive FC(F)(F)c1ccc(NC(=O)c2cnoc2C)cc1 

802 3957 1 0 0.96 known Positive 
Clc1cc2c(cc1)\C(\c1ncccc1CC2)=C\1/C
CN(CC/1)C(OCC)=O 

803 4044 1 0 0.70 known Positive OC(=O)c1ccccc1Nc1cccc(C)c1C 

804 4212 1 0 1.04 known Positive 
Oc1c2c(C(=O)c3c(C2=O)c(NCCNCCO)c
cc3NCCNCCO)c(O)cc1 

805 4449 1 0 1.06 known Positive 
Clc1cc(N2CCN(CC2)CCCN2N=C(N(CCO
c3ccccc3)C2=O)CC)ccc1 
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806 4493 1 0 0.86 known Positive 
FC(F)(F)c1cc(N2C(=O)C(NC2=O)(C)C)cc
c1[N+](=O)[O-] 

807 4536 1 1 0.74 known Positive 
OC1(CCC2C3C(C4C(=CC(=O)CC4)CC3)C
CC12C)C#C 

808 4638 1 1 0.76 known Positive 
OC1(CCC2C3C(CCC12C)C1(CC(C=O)C(=
O)CC1CC3)C)C 

809 4829 1 1 0.95 known Positive 
S1C(Cc2ccc(OCCc3ncc(cc3)CC)cc2)=C(
O)NC1=O 

810 4842 1 0 0.85 known Positive BrCCC(=O)N1CCN(CC1)C(=O)CCBr 

811 4844 1 1 0.96 known Positive 

O1C(C)C(OC2OCCCC2)C(N)CC1OC1CC(
O)(Cc2c1c(O)c1c(C(=O)c3c(C1=O)c(OC
)ccc3)c2O)C(=O)CO 

812 4887 1 0 0.97 known Positive 
O1c2c(cccc2NC(=O)c2ccc(OCCCCc3ccc
cc3)cc2)C(=O)C=C1c1nn[nH]n1 

813 4890 1 0 0.97 known Positive 
Clc1cc2c(N(CC3CC3)C(=O)CN=C2c2ccc
cc2)cc1 

814 5029 1 0 1.01 known Positive 
S(=O)(Cc1nccc(OCCCOC)c1C)c1[nH]c2
c(n1)cccc2 

815 5291 1 0 0.93 known Positive 

O=C(Nc1cc(Nc2nc(ccn2)-
c2cccnc2)c(cc1)C)c1ccc(cc1)CN1CCN(C
C1)C 

816 5408 1 1 0.59 known Positive 
OC1CCC2C3C(CCC12C)C1(C(=CC(=O)C
C1)CC3)C 

817 5573 1 0 0.83 known Positive 
O(C)c1c(OC)cc(cc1OC)C(OCC(N(C)C)(C
C)c1ccccc1)=O 

818 5591 1 1 1.02 known Positive 
S1C(Cc2ccc(OCC3(Oc4c(CC3)c(C)c(O)c(
C)c4C)C)cc2)=C(O)NC1=O 

819 5645 1 0 0.74 known Positive 
OC1C2C3CCC(C(CCC(O)=O)C)C3(CCC2
C2(C(C1)CC(O)CC2)C)C 

820 8249 1 0 0.68 known Positive N(CCc1ccccc1)C(NC(N)=N)=N 

821 9354 1 0 0.73 known Positive SC(C(S)C(O)=O)C(O)=O 

822 
2624

8 1 1 0.85 known Positive 
O(C(=O)C)c1c2c(cc(c1)C(O)=O)C(=O)c1
c(C2=O)c(OC(=O)C)ccc1 

823 
4169

3 1 0 0.91 known Positive 
s1cccc1CCN1CCC(N(C(=O)CC)c2ccccc2
)(CC1)COC 

824 
6594

8 1 0 0.94 known Positive 

O(C(=O)C=1C(C(C(OC(C)C)=O)=C(NC=1
N)C)c1cc([N+](=O)[O-
])ccc1)C1CN(C1)C(c1ccccc1)c1ccccc1 

825 
7115

8 1 0 0.55 known Positive S(O)(=O)(=O)CCCNC(=O)C 

826 
7498

9 1 0 0.88 known Positive 
Clc1ccc(cc1)C1CCC(CC1)C1C(=O)C(=O)
c2c(cccc2)C1=O 

827 
1195

84 1 0 1.02 known Positive 
Clc1cc(C(=O)NCC2OCCN(C2)Cc2ccc(F)
cc2)c(OCC)cc1N 

828 
3546

24 1 0 0.89 known Positive 
Clc1nc(N)c2ncn(c2n1)C1OC(CO)C(O)C
1F 

829 
4816

96 1 0 1.03 known Positive 
Fc1cc(F)ccc1N1C=C(C(O)=O)C(=O)c2cc
(F)c(nc12)N1CC2C(C1)C2N 

830 
2723

601 1 1 0.83 known Positive S=C1NC(=Nc2nc[nH]c12)N 

831 3086 1 0 1.02 known Positive S(c1ccccc1C(=O)NC)c1cc2[nH]nc(c2cc
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685 1)\C=C\c1ncccc1 

832 
4659

568 1 0 0.95 known Positive 
Oc1c([N+](=O)[O-
])cc(cc1O)\C=C(\C(=O)N(CC)CC)/C#N 

833 
4677

798 1 0 0.74 known Positive 
O1C(CC(O)CC1=O)CCC1C2C(=CC(CC2O
C(=O)C(CC)(C)C)C)C=CC1C 

834 
2191
0730 1 0 0.97 known Positive 

Fc1cc(F)ccc1C1(OCC(C1)COc1ccc(N2C
CN(CC2)c2ccc(N3C=NN(C(C(O)C)CC)C3
=O)cc2)cc1)Cn1ncnc1 

835 7699 0 0 0.82 known Positive 
O(C(=O)c1ccc(NCCCC)cc1)CCOCCOCC
OCCOCCOCCOCCOCCOCCOC 

836 4008 1 0 0.90 known Positive 

O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C)
c1cc([N+](=O)[O-
])ccc1)CCN1CCN(CC1)C(c1ccccc1)c1cc
ccc1 

837 2273 0 0 1.02 known Positive 
Clc1cc(NCc2sccc2)c(cc1S(=O)(=O)N)-
c1nn[nH]n1 

838 2735 0 1 0.88 known Positive 
OC1C\C(=C/C=C\2/C3CCC(C(CCCC(C)C
)C)C3(CCC/2)C)\C(CC1)=C 

839 2800 0 0 0.95 known Positive 
Cl\C(=C(/c1ccc(OCCN(CC)CC)cc1)\c1cc
ccc1)\c1ccccc1 

840 4735 0 1 0.98 known Positive 
O(CCCCCOc1ccc(cc1)C(N)=N)c1ccc(cc1
)C(N)=N 

841 5482 0 0 1.06 known Positive 
Clc1cc(Cl)ccc1C(OCc1ccsc1Cl)Cn1ccnc
1 

842 
3463

3 0 0 1.03 known Positive 
S1c2c(N(c3c1cccc3)C(=O)CCN1CCOCC
1)cc(NC(OCC)=O)cc2 

843 2618 1 0 1.08 known Positive 
s1c(nnc1SCC=1CSC2N(C(=O)C2NC(=O)
Cn2nnnc2)C=1C(O)=O)C 

844 2659 1 0 1.02 known Positive 
S1C2N(C(=O)C2NC(=O)\C(=N\OC)\c2o
ccc2)C(C(O)=O)=C(C1)COC(=O)N 

845 2662 1 0 0.98 known Positive 
S(=O)(=O)(N)c1ccc(-n2nc(cc2-
c2ccc(cc2)C)C(F)(F)F)cc1 

846 2958 1 1 1.00 known Positive 

O1C(C)C(O)C(N)CC1OC1CC(O)(Cc2c1c(
O)c1c(C(=O)c3c(C1=O)c(OC)ccc3)c2O)
C(=O)C 

847 3059 1 0 0.77 known Positive Fc1cc(F)ccc1-c1cc(C(O)=O)c(O)cc1 

848 4679 1 0 0.98 known Positive 
S(=O)(Cc1nccc(OC)c1OC)c1[nH]c2cc(O
C(F)F)ccc2n1 

849 
1636

2 1 1 1.01 known Positive 
Fc1ccc(cc1)C(CCCN1CCC(N2c3c(NC2=
O)cccc3)CC1)c1ccc(F)cc1 

850 
6599

9 1 0 0.97 known Positive 

OC(=O)c1ccccc1-
c1ccc(cc1)Cn1c2c(nc1CCC)c(cc(c2)-
c1nc2c(n1C)cccc2)C 

851 
2089

08 1 0 1.02 known Positive 

Clc1cc(Nc2ncnc3c2cc(cc3)-
c2oc(cc2)CNCCS(=O)(=O)C)ccc1OCc1c
c(F)ccc1 

852 
3579

812 1 0 1.01 known Positive 

OC(C(NC(=O)C(NC(=O)c1nc2c(cc1)cccc
2)CC(=O)N)Cc1ccccc1)CN1CC2C(CC1C(
=O)NC(C)(C)C)CCCC2 

853 
4460

995 1 1 0.69 known Positive 
O=C1CCC2C3C(CCC12C)C1(C(=CC(=O)
C=C1)C(C3)=C)C 
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854 
1870
7085 1 0 1.04 known Positive 

Fc1cc(F)ccc1N1C=C(C(O)=O)C(=O)c2cc
(F)c(nc12)N1CC2C(C1)C2NC(=O)C(NC(
=O)C(N)C)C 

855 774 1 0 0.54 known Negative [nH]1cncc1CCN 

856 2265 1 0 0.93 known Positive 
S(c1n(cnc1[N+](=O)[O-
])C)c1ncnc2[nH]cnc12 

857 4030 1 0 0.88 known Positive 
O(C(=O)Nc1[nH]c2cc(ccc2n1)C(=O)c1c
cccc1)C 

858 
6674

90 1 1 0.77 known Positive S=C1NC=Nc2[nH]cnc12 

859 4509 1 0 0.88 known Positive 
o1c(ccc1[N+](=O)[O-
])\C=N\N1CC(=O)NC1=O 

860 4594 1 0 0.98 known Positive 
S(=O)(Cc1ncc(C)c(OC)c1C)c1[nH]c2cc(
OC)ccc2n1 

861 2952 1 0 0.97 Untested 
o1c(ccc1\C=N\N1CC(=O)NC1=O)-
c1ccc([N+](=O)[O-])cc1 

862 784 0 0 0.28 Untested OO 

863 866 0 0 0.53 Untested OC(=O)C(N)CCCCN 

864 1125 0 0 0.78 Untested 
O=C1NC(=NC=2NCC(NC1=2)C(O)C(O)C
)N 

865 1614 0 0 0.46 Untested O1c2cc(ccc2OC1)CC(N)C 

866 1783 0 0 1.13 Untested 
Clc1cc(Sc2n(Cc3ccncc3)c(nc2C(C)C)CO
C(=O)N)cc(Cl)c1 

867 2099 0 0 0.89 Untested 
O=C1N(CCc2n(c3c(c12)cccc3)C)Cc1[n
H]cnc1C 

868 2133 0 0 0.85 Untested 

FC12C(C3CC4OC5(OC4(C(=O)COC(=O)
C)C3(CC1O)C)CCCC5)CCC1=CC(=O)C=C
C12C 

869 2175 0 0 1.02 Untested 

S1C2N(C(C(OCOC(=O)C3N4C(S(=O)(=O
)C3(C)C)CC4=O)=O)C1(C)C)C(=O)C2NC
(=O)C(N)c1ccccc1 

870 2239 0 0 1.03 Untested 
s1c(ccc1C(=O)N)-
c1nc(sc1)SCC(O)CNC(C)(C)C 

871 2264 0 0 0.99 Untested 
Clc1cc(c2OCC(=O)N(c2c1)C)C(=O)NC1
C2CCN(C1)CC2 

872 2296 0 0 0.91 Untested 

O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C)
c1cc([N+](=O)[O-
])ccc1)C1CCN(C1)Cc1ccccc1 

873 2311 0 0 0.95 Untested 
O=C1N(c2c(CCC1NC(CCc1ccccc1)C(OC
C)=O)cccc2)CC(O)=O 

874 2340 0 0 0.71 Untested 
O(C(=O)c1ccccc1)C1CC2N(C(CC2)C1C(
O)=O)C 

875 2341 0 0 0.66 Untested N(Cc1ccccc1)(C(Cc1ccccc1)C)C 

876 2344 0 0 0.77 Untested 
O(C(c1ccccc1)c1ccccc1)C1CC2N(C(C1)
CC2)C 

877 2350 0 0 0.91 Untested 
Clc1ccc(cc1)C(OC1CCN(CC1)CCCC(O)=
O)c1ncccc1 

878 2370 0 0 0.65 Untested O(C(C[N+](C)(C)C)C)C(=O)N 

879 2431 0 0 0.66 Untested Brc1ccccc1C[N+](CC)(C)C 

880 2479 0 0 0.57 Untested O=C1NC(=O)NC(=O)C1(C(CC)C)CC 
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881 2993 0 0 0.99 Untested 
N=C1C=C(N(c2c1cccc2)CCCCCCCCCCN
1c2c(cccc2)C(=N)C=C1C)C 

882 3060 0 0 0.89 Untested 

FC12C(C3CCC(OC(=O)CCC)(C(=O)COC(
=O)C)C3(CC1O)C)CC(F)C1=CC(=O)C=C
C12C 

883 3116 0 0 0.88 Untested 
O(C(=O)N(CCCCCCN(C(Oc1ccc[n+](c1)
C)=O)C)C)c1ccc[n+](c1)C 

884 3148 0 0 0.88 Untested 
O(C(=O)c1c2c([nH]c1)cccc2)C1CC2N3
CC(=O)C(C2)CC3C1 

885 3155 0 0 0.87 Untested 
S1Cc2c(cccc2)\C(\c2c1cccc2)=C/CCN(
C)C 

886 3306 0 0 0.48 Untested Oc1cc(ccc1)C(O)CNCC 

887 3364 0 0 1.03 Untested 

Clc1cccc(F)c1-
c1noc(C)c1C(=O)NC1C2SC(C)(C)C(N2C
1=O)C(O)=O 

888 3648 0 0 0.80 Untested 
O1C2C34C(C(N(CC3)C)Cc3c4c1c(O)cc3
)CCC2=O 

889 3723 0 0 0.96 Untested 
Ic1c(CNC(=O)C)c(I)c(NC(=O)C)c(I)c1C(
O)=O 

890 3724 0 0 1.15 Untested 

Ic1c(C(=O)NCC(O)CO)c(I)c(N(C(=O)C)C
C(O)CN(C(=O)C)c2c(I)c(C(=O)NCC(O)C
O)c(I)c(C(=O)NCC(O)CO)c2I)c(I)c1C(=O
)NCC(O)CO 

891 3731 0 0 1.00 Untested 
Ic1c(C(=O)NCC(O)CO)c(I)c(N(C(=O)CO)
C)c(I)c1C(=O)NCC(O)CO 

892 3762 0 1 0.68 Untested Oc1cc(ccc1O)C(O)C(NC(C)C)CC 

893 3826 0 0 0.74 Untested OC(=O)C1CCn2c1ccc2C(=O)c1ccccc1 

894 3918 0 0 0.66 Untested 
Oc1cc2C34C(C(N(CC3)C)Cc2cc1)CCCC
4 

895 4041 0 0 0.93 Untested Clc1cc2c(N(CCN=C2c2ccccc2)C)cc1 

896 4494 0 0 1.02 Untested 
O(C(=O)C=1C(C(C(OC)=O)=C(NC=1C)C
#N)c1cc([N+](=O)[O-])ccc1)C(C)C 

897 4635 0 0 0.84 Untested 
O1C2C34CCN(C(Cc5c3c1c(OC)cc5)C4(
O)CCC2=O)C 

898 4677 0 0 0.95 Untested 
S(SCCNC(=O)CCNC(=O)C(O)C(CO)(C)C)
CCNC(=O)CCNC(=O)C(O)C(CO)(C)C 

899 4689 0 0 0.98 Untested 

O1C(CN)C(O)C(O)C(N)C1OC1C(O)C(OC
1CO)OC1C(OC2OC(CO)C(O)C(O)C2N)C
(N)CC(N)C1O 

900 4724 0 0 0.73 Untested O(CC(O)CNC(C)(C)C)c1ccccc1C1CCCC1 

901 4741 0 0 1.36 Untested 

s1cc(nc1-
c1nc(sc1)CCNC(=O)C(NC(=O)C(C(O)C(
NC(=O)C(NC(=O)c1nc(nc(N)c1C)C(NCC
(N)C(=O)N)CC(=O)N)C(OC1OC(CO)C(O
)C(O)C1OC1OC(CO)C(O)C(OC(=O)N)C1
O)c1[nH]cnc 

902 4747 0 0 1.08 Untested 
S1c2c(N(c3c1cccc3)CCCN1CCC(O)CC1)
cc(cc2)C#N 

903 4771 0 0 0.39 Untested NC(Cc1ccccc1)(C)C 

904 4786 0 0 0.42 Untested OC(C(N)C)c1ccccc1 
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905 4845 0 0 0.66 Untested Oc1ccc(nc1CO)C(O)CNC(C)(C)C 

906 4940 0 0 0.89 Untested 
S1c2c(N(c3c1cccc3)CC(N(C)C)C)cc(cc2)
C(=O)CC 

907 5241 0 0 0.96 Untested Ic1c(CCC(O)=O)c(I)cc(I)c1\N=C\N(C)C 

908 5440 0 0 0.97 Untested 
S1c2c(N(c3c1cccc3)CCCN1CCN(CC1)C)
cc(SCC)cc2 

909 5454 0 0 0.98 Untested 
S1c2c(cc(S(=O)(=O)N(C)C)cc2)\C(\c2c1
cccc2)=C\CCN1CCN(CC1)C 

910 5471 0 0 0.87 Untested 
S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)C(C(O)=O)c1ccsc1 

911 5534 0 0 0.65 Untested N1(CCCC1)CC#CCN1CCCC1 

912 6471 0 0 0.66 Untested O(C(=O)CC)C1(CCN(CC1C)C)c1ccccc1 

913 7558 0 0 0.37 Untested N(C(CC1CCCCC1)C)C 

914 8612 0 0 0.82 Untested Clc1cc(N)ccc1C(OCCN(CC)CC)=O 

915 9296 0 0 0.64 Untested 
S(OCC(O)C(O)COS(=O)(=O)C)(=O)(=O)
C 

916 9331 0 0 1.02 Untested 
O=C(N)C1(N2CCCCC2)CCN(CC1)CCC(C
#N)(c1ccccc1)c1ccccc1 

917 9991 0 0 0.81 Untested N(/NC(N)=N)=C(\C=N\NC(N)=N)/C 

918 
1041

3 0 1 0.36 Untested OC(=O)CCCO 

919 
1051

7 0 0 0.80 Untested 
O(C(C(CC(N(C)C)C)(c1ccccc1)c1ccccc1)
CC)C(=O)C 

920 
1245

4 0 0 1.04 Untested 
Clc1cc\2c(Sc3c(cccc3)/C/2=C\CCN2CC
N(CC2)CCO)cc1 

921 
1246

0 0 0 0.55 Untested O1CCN(C)C(C)C1c1ccccc1 

922 
1262

0 0 0 0.68 Untested OCCCCCCCCCCCCCCCCCCCCCC 

923 
1467

0 0 0 0.87 Untested S1c2c(N(c3ncccc13)CCCN(C)C)cccc2 

924 
1880

4 0 0 0.76 Untested 
O(C(Cc1ccccc1)(C(CNC)C)c1ccccc1)C(=
O)CC 

925 
2229

7 0 0 0.37 Untested N(C(CC\C=C(\C)/C)C)C 

926 
2639

4 0 0 0.89 Untested 
O(CC)c1cc(ccc1OCC)CC1=NCCc2c1cc(
OCC)c(OCC)c2 

927 
2693

7 0 0 0.76 Untested Clc1ccc(cc1)CC(O)(C(CN(C)C)C)C 

928 
2806

1 0 0 0.80 Untested ClCC(O)Cn1c(ncc1[N+](=O)[O-])C 

929 
3147

7 0 0 0.77 Untested 
O(C(=O)C)c1c(C)c(C)c(OCC(O)CNC(C)C)
cc1C 

930 
3228

1 0 0 0.94 Untested 
O=C1NC(CC1)C(=O)NC(Cc1[nH]cnc1)C
(=O)N1CCCC1C(=O)N 

931 
3652

3 0 0 1.14 Untested 

Oc1ccc(cc1)CC(NC(=O)C(NC(=O)C(NC(
=O)C(NC(=O)C1NC(=O)CC1)Cc1[nH]cn
c1)Cc1c2c([nH]c1)cccc2)CO)C(=O)NCC
(=O)NC(CC(C)C)C(=O)NC(CCCNC(N)=N)
C(=O)N1CCCC1C(=O)N 
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932 
3749

7 0 0 0.75 Untested O=C(Nc1c(cccc1C)C)C(N(CCC)CC)CC 

933 
4300

8 0 0 0.97 Untested 
O(C)c1cc2nn[nH]c2cc1C(=O)NCC1N(C
CC1)CC=C 

934 
4797

9 0 0 0.93 Untested 
S(=O)(=O)(N)c1cc(C(=O)NCC2N(CCC2)
CC=C)c(OC)c(OC)c1 

935 
5491

0 0 0 0.89 Untested Clc1ccc(cc1)C1OCc2c1cnc(C)c2O 

936 
5564

5 0 0 0.93 Untested 
S(=O)(=O)(NC1CC2C(N(C1)CCC)Cc1c(C
2)c(O)ccc1)N(CC)CC 

937 
6501

5 0 0 0.89 Untested 
N1CCCNCCNCCCN(CC1)Cc1ccc(cc1)CN
1CCCNCCNCCCNCC1 

938 
6598

5 0 0 0.99 Untested 
Ic1c(C(=O)N(CC(O)CO)C)c(I)c(NC(=O)C
(CO)CO)c(I)c1C(=O)N(CC(O)CO)C 

939 
6860

2 0 0 0.67 Untested [nH]1cncc1C(C)c1cccc(C)c1C 

940 
1048

67 0 0 0.95 Untested 
S(CC(N)C(O)=O)CCCC\C=C(\NC(=O)C1
CC1(C)C)/C(O)=O 

941 
1579

22 0 0 0.50 Untested O(C(=O)CCC(=O)CN)C 

942 
2162

10 0 0 1.05 Untested 
OC(=O)CCN(C(=O)c1cc2nc(n(c2cc1)C)
CNc1ccc(cc1)C(N)=N)c1ncccc1 

943 
3424

67 0 0 1.03 Untested 
Ic1c(C(=O)NC2C(O)C(O)C(OC2O)CO)c(I
)c(NC(=O)C)c(I)c1N(C(=O)C)C 

944 
3629

49 0 0 0.63 Untested O1C(CO)C(O)C(O)C1n1nc(nc1)C(N)=N 

945 
3032

285 0 0 0.76 Untested S=C1NC(=O)C(C(CCC)C)(CC=C)C(=O)N1 

946 
3033

226 0 0 0.83 Untested S(=O)(C(c1ccccc1)c1ccccc1)CC(=O)NO 

947 
4460

698 0 0 0.86 Untested 

O1CCN(CC1)C1CC2(C(CC1O)CCC1C3CC
([N+]4(CCCC4)CC=C)C(OC(=O)C)C3(CC
C12)C)C 

948 
4630

917 0 0 0.72 Untested Oc1cc2c(CC3CCCCCC2(C)C3N)cc1 

949 
5251

896 0 0 0.81 Untested 
OC12CC3(NCC(=O)N4CCCC4C#N)CC(C
1)CC(C3)C2 

950 
5284

561 0 0 0.88 Untested O=C(N)c1cc2c3CC(NC)CCc3[nH]c2cc1 

951 
5310

993 0 0 0.48 Untested OC(=O)c1ncc([n+]([O-])c1)C 

952 
9818

231 0 0 0.92 Untested 
O=C(N1CC(N(C)c2ncnc3[nH]ccc23)C(C
C1)C)CC#N 

953 
9881

626 0 0 0.69 Untested O1CCc2c3c(CCC3CCNC(=O)CC)ccc12 

954 
9885

319 0 0 0.86 Untested 
O(C(=O)N1CCc2c(cccc2)C1c1ccccc1)C
1C2CCN(C1)CC2 

955 
1124
6284 0 0 0.73 Untested 

O(CC(O)=O)c1c2CC3C(Cc2ccc1)C(CCC(
O)CCCCC)C(O)C3 

956 
1472
4482 0 0 1.28 Untested 

s1cccc1CC(NC(=O)CNC(=O)C1N(CC(O)
C1)C(=O)C1N(CCC1)C(=O)C(NC(=O)C(
N)CCCNC(N)=N)CCCNC(N)=N)C(=O)NC
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(C(=O)N1Cc2c(CC1C(=O)N1C3C(CC1C(
=O)NC(CCCNC(N)=N)C(O)=O 

957 
2477
6445 0 0 1.03 Untested 

Clc1ccc(NC(=O)c2ccc(S(=O)(=O)C)cc2C
l)cc1-c1ncccc1 

958 
4420
8978 0 0 1.58 Untested 

Clc1ccc(cc1)CC(NC(=O)C(NC(=O)C)Cc1
cc2c(cc1)cccc2)C(=O)NC(Cc1cccnc1)C(
=O)NC(C(=O)NC(Cc1ccc(NC(=O)C2NC(
=O)NC(=O)C2)cc1)C(=O)NC(Cc1ccc(NC
(=O)N)cc1)C(=O)N 

959 
5472
4371 0 0 1.03 Untested 

OC12C(CC3C(C1=O)C(=O)c1c(cccc1O)
C3(O)C)C(N(C)C)C(=O)C(C(=O)NCNCCC
CC(N)C(O)=O)C2=O 

960 
7438
7779 0 0 0.94 Untested 

Clc1cc\2c(Sc3c(cccc3)/C/2=C\CCC2CC
C(CC2)CCO)cc1 

961 389 1 0 0.59 Untested OC(=O)C(N)CCCN 

962 1134 1 0 0.59 Untested 
O1C(CO)C(O)CC1N1C=C(C)C(=O)NC1=
O 

963 1206 1 0 0.37 Untested N(C(Cc1ccccc1)C)C 

964 2132 1 0 0.93 Untested Brc1cc(Br)cc(CNC2CCC(O)CC2)c1N 

965 2162 1 0 0.96 Untested 
Clc1ccccc1C1C(C(OCC)=O)=C(NC(C)=C
1C(OC)=O)COCCN 

966 2226 1 0 0.99 Untested 

O1C(CO)C(O)C(N)C(O)C1OC1C(O)C(OC
2OC(CCC2N)CN)C(N)CC1NC(=O)C(O)C
CN 

967 2451 1 0 1.09 Untested 
Brc1sc2-
n3c(nnc3C)CN=C(c2c1)c1ccccc1Cl 

968 2481 1 0 0.61 Untested O=C1NC(=O)NC(=O)C1(CC(C)C)CC=C 

969 2786 1 0 0.95 Untested 
ClC(C(NC(=O)C1N(CC(C1)CCC)C)C1OC(
SC)C(O)C(O)C1O)C 

970 2789 1 0 0.94 Untested 
Clc1cc2N(C(=O)CC(=O)N(c2cc1)C)c1cc
ccc1 

971 2811 1 0 1.00 Untested 
Clc1ccccc1C1=NCC(=O)N(c2sc(cc12)CC
)C 

972 2826 1 0 0.70 Untested 
O(C(=O)c1ccccc1)C1CC2N(C(CC2)C1C(
OC)=O)C 

973 3007 1 0 0.36 Untested NC(Cc1ccccc1)C 

974 3380 1 0 1.02 Untested 
Fc1ccccc1C1=NCC(=O)N(c2c1cc([N+](=
O)[O-])cc2)C 

975 3911 1 0 1.15 Untested 

Oc1ccc(cc1)CC(NC(=O)C(NC(=O)C(NC(
=O)C(NC(=O)C1NC(=O)CC1)Cc1nc[nH]
c1)Cc1c2c([nH]c1)cccc2)CO)C(=O)NC(
CC(C)C)C(=O)NC(CC(C)C)C(=O)NC(CCC
NC(N)=N)C(=O)N1CCC 

976 3916 1 0 0.94 Untested 
S1c2c(N(c3c1cccc3)CC(CN(C)C)C)cc(O
C)cc2 

977 4020 1 0 0.88 Untested 
Clc1ccc(cc1)C1(O)N2C(=NCC2)c2c1ccc
c2 

978 4205 1 0 0.81 Untested n1c2N3C(c4c(Cc2ccc1)cccc4)CN(CC3)C 

979 4547 1 0 0.95 Untested 
O(CC)c1cc(ccc1C(O)=O)CC(=O)NC(CC(
C)C)c1ccccc1N1CCCCC1 
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980 4603 1 0 0.82 Untested 
O(C(CC)CC)C1C=C(CC(N)C1NC(=O)C)C(
OCC)=O 

981 4639 1 0 0.83 Untested 
O1C2C34CCN(C(Cc5c3c1c(O)cc5)C4(O
)CCC2=O)C 

982 4675 1 0 0.86 Untested 

O(C(=O)C)C1C2(C(CC1[N+]1(CCCCC1)C
)C1C(CC2)C2(CC([N+]3(CCCCC3)C)C(O
C(=O)C)CC2CC1)C)C 

983 5215 1 0 0.92 Untested S(=O)(=O)(Nc1ncccn1)c1ccc(N)cc1 

984 5372 1 0 0.96 Untested 

O1C(/C(=C/C2CC(OC)C(O)CC2)/C)C(C)
C(O)CC(=O)C(\C=C(\CC(CC(OC)C2OC(O
)(C(=O)C(=O)N3C(CCCC3)C1=O)C(CC2
OC)C)C)/C)CC=C 

985 5526 1 0 0.41 Untested OC(=O)C1CCC(CC1)CN 

986 5556 1 0 1.05 Untested 
Clc1ccccc1C1=NCc2n(-
c3c1cc(Cl)cc3)c(nn2)C 

987 8271 1 0 0.70 Untested O=C1N(C)C(=O)NC(=O)C1(CC)c1ccccc1 

988 
1533

0 1 0 0.77 Untested 
O(C(Cc1ccccc1)(C(CN(C)C)C)c1ccccc1)
C(=O)CC 

989 
2521

5 1 0 0.91 Untested 
Clc1cc2c(N(C)C(=O)CN=C2C=2CCCCC=
2)cc1 

990 
2638

8 1 0 1.03 Untested 
S1c2c(N(c3c1cccc3)CCCN1CCC(CC1)C(
=O)N)cc(S(=O)(=O)C)cc2 

991 
4070

4 1 0 0.93 Untested 
Brc1cc(OC)c(OC)cc1C[N+]1(CCOCC1)C
COCCC1C2CC(CC1)C2(C)C 

992 
4131

7 1 0 0.87 Untested 
O(C)c1cc(C)c(\C=C\C(=C\C=C\C(=C\C(
O)=O)\C)\C)c(C)c1C 

993 
4772

5 1 0 1.18 Untested 

Oc1ccc(cc1)CC(NC(=O)C(NC(=O)C(NC(
=O)C(NC(=O)C1NC(=O)CC1)Cc1nc[nH]
c1)Cc1c2c([nH]c1)cccc2)CO)C(=O)NC(
C(=O)NC(CC(C)C)C(=O)NC(CCCNC(N)=
N)C(=O)N1CCCC1C(=O) 

994 
6072

6 1 0 0.89 Untested 
Brc1ccc(cc1)C(=O)c1cccc(CC(O)=O)c1
N 

995 
6286

5 1 0 1.01 Untested 
S1c2c(N(c3c1cccc3)CC(CN(C)C)C)cc(cc
2)C#N 

996 
6871

2 1 0 0.54 Untested O1CCN=C1NC(C1CC1)C1CC1 

997 
6887

0 1 0 1.08 Untested 
Clc1cc2S(=O)(=O)N(c3c(cccc3)C(NCCC
CCCC(O)=O)c2cc1)C 

998 
7111

3 1 0 0.38 Untested O=C(N)C(CCC)CCC 

999 
9127

6 1 0 0.79 Untested 
O(CCCNC(=O)CO)c1cc(ccc1)CN1CCCCC
1 

100
0 

1106
33 1 0 0.84 Untested 

O=C1NC(=Nc2n(cnc12)COC(COC(=O)C
(N)C(C)C)CO)N 

100
1 

1153
55 1 0 0.79 Untested 

FC(F)(F)c1cc([N+](=O)[O-
])c(cc1)C(=O)C1C(=O)CCCC1=O 

100
2 

1222
52 1 0 0.88 Untested s1cccc1C(Oc1c2c(ccc1)cccc2)CCNC 

100
3 

3834
14 1 0 1.12 Untested 

S1SCC(NC(=O)C(NC(=O)C(NC(=O)C(NC
(=O)C(NC(=O)C(NC(=O)C(N)Cc2ccccc2)
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C1)Cc1ccccc1)Cc1c2c([nH]c1)cccc2)CC
CCN)C(O)C)C(=O)NC(C(O)C)CO 

100
4 

4715
169 1 0 0.47 Untested OC(=O)CC(CC(C)C)CN 

100
5 

5281
051 1 0 1.04 Untested 

Oc1c2c3c(c4c5c(C(=O)c6c7c(c8c(c(C2=
O)c(O)cc8O)c3c57)c(O)cc6O)c(O)cc4C)
c(c1)C 

100
6 

6331
630 1 0 0.91 Untested 

O1C2C(CC(=O)CC3OC4C5OC6(OC7C(O
C4CC3)C5OC7C6)CCC3OC(CCC4OC(C2)
C(=C)C(C4)C)C(C3)=C)C(OC)C1CC(O)C
N 

100
7 

9837
769 1 0 0.79 Untested S1CC(OC1CO)N1C=C(F)C(=NC1=O)N 

100
8 

9891
967 1 0 0.98 Untested 

FC(F)(F)COc1ccccc1OCCNC(Cc1cc(c2N
(CCc2c1)CCCO)C(=O)N)C 

100
9 

9912
811 1 0 0.95 Untested 

S(C=1C(C2N(C(=O)C2C(O)C)C=1C(O)=
O)C)C1CC(NC1)C(=O)Nc1cc(ccc1)C(O)
=O 

101
0 

2192
3359 1 0 1.01 Untested 

Fc1ccc(cc1)C1N(CCOC1OC(C)c1cc(cc(c
1)C(F)(F)F)C(F)(F)F)CC=1NC(=O)NN=1 

101
1 

2257
0509 1 0 0.95 Untested 

FC1(F)CCC(CC1)C(=O)NC(CCN1C2CC(n
3c(nnc3C)C(C)C)CC1CC2)c1ccccc1 

101
2 

2507
7179 1 0 1.17 Untested 

Oc1ccc(cc1)CC(NC(=O)C(NC(=O)C(NC(
=O)C(NC(=O)C1NC(=O)CC1)Cc1[nH]cn
c1)Cc1c2c([nH]c1)cccc2)CO)C(=O)NC(
Cc1c2c([nH]c1)cccc2)C(=O)NC(CC(C)C)
C(=O)NC(CCCNC(N) 

101
3 

5468
0692 1 0 0.76 Untested 

O1c2c(cccc2)C(O)=C(C(CC)c2ccccc2)C1
=O 

101
4 

1191
71 0 0 0.95 Untested 

P1(OCC(CO1)(C)C)(=O)c1c(-
c2cc([N+](=O)[O-
])ccc2)c(C(OCCN(Cc2ccccc2)c2ccccc2)
=O)c(nc1C)C 

101
5 2747 1 0 0.79 Untested N1CCN=C1C1CC1(c1ccccc1)c1ccccc1 

101
6 9034 1 0 0.81 Untested 

O=C1N(C)C(=O)NC(=O)C1(C(C#CCC)C)
CC=C 

101
7 

4308
5 1 0 1.03 Untested 

S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)C(NC(=O)N1CCN(S(=O)(=O)C)C1=O)
c1ccccc1 

101
8 2118 0 0 1.02 Untested 

Clc1cc2c(-
n3c(nnc3C)CN=C2c2ccccc2)cc1 

101
9 2216 0 0 0.91 Untested Clc1cc(N)cc(Cl)c1NC=1NCCN=1 

102
0 2461 0 0 0.72 Untested 

OC=1N(C2CCCCC2)C(=O)NC(=O)C=1CC
CC 

102
1 2472 0 0 0.97 Untested 

O(C)c1cc2c(nc(nc2N)N2CCCN(CC2)C(=
O)CCC)cc1OC 

102
2 3742 0 0 1.18 Untested 

Ic1c(C(=O)NCC(=O)Nc2c(I)c(C(=O)NCC
O)c(I)c(C(O)=O)c2I)c(I)c(N(C(=O)C)C)c(
I)c1C(=O)NC 
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102
3 4034 0 0 0.94 Untested 

Clc1ccc(cc1)C(N1CCN(CC1)Cc1cc(ccc1)
C)c1ccccc1 

102
4 4166 0 0 0.88 Untested 

O1C(C)C(OC2OC(C)C(OC)C(O)C2)C(O)C
C1OC1C(OC(OC2CC3CCC4C(CC(O)C5(C
)C(CCC45O)C4=CC(OC4)=O)C3(CC2)C)
CC1O)C 

102
5 4419 0 0 0.81 Untested 

O1C2C34CCN(C(Cc5c3c1c(O)cc5)C4(O
)CCC2O)CC1CCC1 

102
6 4634 0 0 0.84 Untested 

O(C(=O)C(O)(C1CCCCC1)c1ccccc1)CC#
CCN(CC)CC 

102
7 5069 0 0 1.05 Untested 

Clc1ccccc1C(=O)c1cc(Cl)ccc1-
n1nc(nc1CNC(=O)CN)C(=O)N(C)C 

102
8 

3076
8 0 0 0.99 Untested 

Clc1cc2c(N=C(OC2(C)c2ccccc2)NCC)cc
1 

102
9 

3374
6 0 0 1.00 Untested 

Clc1cc2c(N(C)C(=O)CN3C2(OC(=CC3=
O)C)c2ccccc2)cc1 

103
0 

3852
1 0 0 0.69 Untested O1C(COC12CCCCC2)CNC(N)=N 

103
1 

6426
711 0 0 0.92 Untested 

O(C)c1cc2c(CC2CN(CCCN2CCc3cc(OC)
c(OC)cc3CC2=O)C)cc1OC 

103
2 143 1 0 1.03 Untested 

O=C1NC(=NC=2NCC(N(C1=2)C=O)CNc
1ccc(cc1)C(=O)NC(CCC(O)=O)C(O)=O)
N 

103
3 2487 1 0 0.76 Untested 

OC12C3(CCCC1)CCN(C2Cc1c3cc(O)cc1
)CC1CCC1 

103
4 3443 1 0 0.82 Untested 

O(C(=O)C)C/1CC2(C(CC(O)C3C2(CCC2
C(C)C(O)CCC23C)C)\C\1=C(\CC\C=C(\C
)/C)/C(O)=O)C 

103
5 3510 1 0 0.88 Untested 

O=C(NC1CC2N(C(C1)CCC2)C)c1nn(c2c
1cccc2)C 

103
6 5650 1 0 0.95 Untested 

OC(=O)C(N(Cc1ccc(cc1)-c1ccccc1-
c1nn[nH]n1)C(=O)CCCC)C(C)C 

103
7 

1587
81 1 0 0.96 Untested 

OC(C)(C)c1nc(n(Cc2ccc(cc2)-c2ccccc2-
c2nn[nH]n2)c1C(O)=O)CCC 

103
8 

1939
62 1 0 1.19 Untested 

Brc1c(nc(nc1Oc1c(cc(cc1C)C#N)C)Nc1
ccc(cc1)C#N)N 

103
9 

3465
281 1 0 0.84 Untested 

OC1C(C(NC(=O)C)C(CC)CC)C(NC(N)=N)
CC1C(O)=O 

104
0 

1162
2909 1 0 0.77 Untested O=C(N(CC)CC)C1(CC1CN)c1ccccc1 

104
1 

2188
9836 1 0 0.93 Untested 

O=C(NC(C(=O)C(=O)NC1CC1)CCC)C1N(
CC2C1CCC2)C(=O)C(NC(=O)C(NC(=O)c
1nccnc1)C1CCCCC1)C(C)(C)C 

104
2 

2359
4367 1 0 1.04 Untested 

O=C(NC(CC1CCC1)C(=O)C(=O)N)C1N(C
C2C1C2(C)C)C(=O)C(NC(=O)NC(C)(C)C)
C(C)(C)C 

104
3 

7345
8970 1 0 1.03 Untested 

s1cc(nc1C)\C=C(/C)\C1NC(=O)CC(O)C(
C)(C)C(=O)C(C)C(O)C(CCCC2(OC2C1)C)
C 

104
4 3746 0 0 0.78 Untested 

O(C(=O)C(CO)c1ccccc1)C1CC2[N+](C(C
1)CC2)(C(C)C)C 
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104
5 5357 0 0 0.78 Untested 

S(=O)(=O)(CC)c1cc(C(=O)NCC2N(CCC2
)CC)c(OC)cc1 

104
6 

6083
1 0 0 0.95 Untested 

s1cccc1C(O)(C(OC1CC2[N+](C(C1)C1O
C12)(C)C)=O)c1sccc1 

104
7 

6085
2 0 0 0.87 Untested 

P(O)(O)(=O)C(P(O)(O)=O)(O)CCN(CCC
CC)C 

104
8 

3052
774 0 0 0.86 Untested 

s1c(C(O)=O)c(CC(O)=O)c(C#N)c1N(CC(
O)=O)CC(O)=O 

104
9 

9890
723 0 0 1.00 Untested 

S1CCSC12CC(N(C2)C(=O)C(NC(CCc1cc
ccc1)C(OCC)=O)C)C(O)=O 

105
0 

1145
1527 0 0 1.03 Untested 

Fc1c2cc([nH]c2ccc1OC1=NC=Nn2c1c(
C)c(OCC(O)C)c2)C 

105
1 

1785
4871 0 0 1.07 Untested 

S(O)(=O)(=O)NC1C(OS(O)(=O)=O)C(OC
2OC(C(O)=O)C(OC3OC(COS(O)(=O)=O)
C(O)C(O)C3NS(O)(=O)=O)C(O)C2O)C(O
C1OC1C(O)C(OS(O)(=O)=O)C(OC1C(O)
=O)OC1C(O)C(NS(O)(=O 

105
2 

2186
5524 0 0 1.00 Untested 

S1C2N(C(=O)C(NC(=O)C(S)Cc3ccccc3)C
C1)C(CCC2)C(O)=O 

105
3 2684 1 0 0.66 Untested S1CC2(OC1C)C1CCN(C2)CC1 

105
4 3821 1 0 0.77 Untested Clc1ccccc1C1(NC)CCCCC1=O 

105
5 4510 1 0 0.69 Untested 

O([N+](=O)[O-])C(CO[N+](=O)[O-
])CO[N+](=O)[O-] 

105
6 4727 1 0 0.62 Untested SC(C(N)C(O)=O)(C)C 

105
7 4739 1 0 0.73 Untested 

O1C(CO)C(O)CC1n1c2NC=NCC(O)c2nc
1 

105
8 4857 1 0 0.89 Untested 

S1C2N(C(C(OCOC(=O)C(C)(C)C)=O)C1(
C)C)C(=O)C2\N=C\N1CCCCCC1 

105
9 

4211
3 1 0 0.57 Untested FC(OC(F)F)C(F)(F)F 

106
0 

5468
4452 1 0 1.05 Untested 

S(=O)(=O)(Nc1cc(ccc1)C(CC)C1C(=O)C
C(OC1=O)(CCc1ccccc1)CCC)c1ncc(cc1)
C(F)(F)F 

106
1 3699 0 0 0.88 Untested 

P(O)(O)(=O)\C(\P(O)(O)=O)=N\C1CCC
CCC1 

106
2 4100 0 0 0.91 Untested 

S1\C(=N\C(=O)C)\N(N=C1S(=O)(=O)N)
C 

106
3 

2357
6 0 0 0.90 Untested 

[S+]12C(C3N(Cc4ccccc4)C(=O)N(C3C1)
Cc1ccccc1)CCC2 

106
4 

6093
7 0 0 0.96 Untested Clc1ccc(SC(P(O)(O)=O)P(O)(O)=O)cc1 

106
5 2459 1 0 0.74 Untested SC(C(=O)NC(C(O)=O)CS)(C)C 

106
6 2751 1 0 0.92 Untested 

O=C1N2N(CCCC1NC(CCc1ccccc1)C(OC
C)=O)CCCC2C(O)=O 

106
7 3417 1 0 0.66 Untested P(O)(O)(=O)C1OC1C 

106
8 5206 1 0 0.63 Untested FC(F)(F)C(OCF)C(F)(F)F 
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106
9 

2541
9 1 0 1.03 Untested ClC(Cl)(P(O)(O)=O)P(O)(O)=O 

107
0 

1768
70 0 0 0.96 Untested 

O(CCOC)c1cc2c(ncnc2Nc2cc(ccc2)C#C
)cc1OCCOC 

107
1 

9933
475 0 0 0.97 Untested 

Fc1c2cc([nH]c2ccc1Oc1ncnc2c1cc(OC)
c(OCCCN1CCCC1)c2)C 

107
2 

1775
4772 0 0 0.98 Untested 

[nH]1c2ncnc(c2cc1)-
c1cn(nc1)C(CC#N)C1CCCC1 

107
3 160 0 0 0.70 Untested 

OC1CC(O)C(\C=C\C(O)CCCCC)C1C\C=C
\CCCC(O)=O 

107
4 214 0 0 0.71 Untested 

OC1CC(=O)C(CCCCCCC(O)=O)C1\C=C\
C(O)CCCCC 

107
5 291 0 0 0.97 Untested 

P(OCC1OC(N2C=CC(=NC2=O)N)C(O)C1
O)(OP(OCC[N+](C)(C)C)(O)=O)(O)=O 

107
6 424 0 0 0.56 Untested OC(=O)C(N)CC(O)=O 

107
7 1181 0 0 0.96 Untested 

P(OCC1OC(N2C=CC(=O)NC2=O)C(O)C1
O)(OP(OP(O)(O)=O)(O)=O)(O)=O 

107
8 2182 0 0 0.90 Untested Clc1c2CN3CC(=O)NC3=Nc2ccc1Cl 

107
9 2245 0 0 1.09 Untested 

S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)C(NC(=O)C(N)CC(=O)NC)c1ccc(O)cc
1 

108
0 2551 0 0 0.63 Untested O(CC[N+](C)(C)C)C(=O)N 

108
1 2614 0 0 1.00 Untested 

S1C2N(C(=O)C2NC(=O)C(O)c2ccccc2)C
(C(O)=O)=C(C1)CSc1nnnn1C 

108
2 2654 0 0 0.96 Untested 

s1cc(nc1N)/C(=C\CC(O)=O)/C(=O)NC1
C2SCC=C(N2C1=O)C(O)=O 

108
3 2802 0 0 1.05 Untested 

Clc1ccccc1C1=NCC(=O)Nc2c1cc([N+](=
O)[O-])cc2 

108
4 2972 0 0 0.43 Untested OC=1C(=O)C=CN(C)C=1C 

108
5 2978 0 0 0.79 Untested 

O1c2c(C3C(CCC(=C3)C)C1(C)C)c(O)cc(c
2)CCCCC 

108
6 3038 0 0 0.97 Untested Clc1c(S(=O)(=O)N)cc(S(=O)(=O)N)cc1Cl 

108
7 3079 0 0 0.67 Untested 

N1(C2C3C(CCCC3)(CC1)c1cc(ccc1C2)C)
C 

108
8 3105 0 0 0.78 Untested 

O(C(=O)C(C)(C)C)c1cc(ccc1OC(=O)C(C)
(C)C)C(O)CNC 

108
9 3228 0 0 0.89 Untested 

O1C(CO)C(O)C(O)C1N1C=CC(=NC1=O)
NC(=O)CCCCCCCCCCCCCCCCCCCCC 

109
0 3235 0 0 0.94 Untested 

S1/C(=C\C(=C\c2ccccc2)\C)/C(=O)N(C
C(O)=O)C1=S 

109
1 3292 0 0 0.60 Untested OC=1N(CC)C(=O)NC=1c1ccccc1 

109
2 3449 0 0 0.79 Untested 

O1c2c3C4(C1CC(O)C=C4)CCN(Cc3ccc2
OC)C 

109
3 3592 0 0 0.81 Untested 

O1C2C34C(C(N(CC3)C)Cc3c4c1c(OC(=
O)C)cc3)C=CC2OC(=O)C 
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109
4 3759 0 0 0.70 Untested o1nc(cc1C)C(=O)NNCc1ccccc1 

109
5 3890 0 0 0.76 Untested 

OC1CC(O)C(C\C=C\CCCC(OC(C)C)=O)C
1CCC(O)CCc1ccccc1 

109
6 3956 0 0 1.00 Untested 

ClC=1CCC2N(C(=O)C2NC(=O)C(N)c2cc
ccc2)C=1C(O)=O 

109
7 3958 0 0 0.97 Untested 

Clc1ccccc1C1=NC(O)C(=O)Nc2c1cc(Cl)
cc2 

109
8 4058 0 0 0.65 Untested O(C(=O)C1(CCN(CC1)C)c1ccccc1)CC 

109
9 4264 0 0 0.81 Untested 

O1C(CC2COC(C\C(=C\C(OCCCCCCCCC(
O)=O)=O)\C)C(O)C2O)C1C(C(O)C)C 

110
0 4578 0 0 0.89 Untested O(Cc1ccccc1)c1nc(nc2[nH]cnc12)N 

110
1 4676 0 0 0.84 Untested 

S(C=1CC2N(C(=O)C2C(O)C)C=1C(O)=O
)C1CCN(C1)C(=N)C 

110
2 4823 0 0 1.02 Untested 

O(C)c1ccc(cc1)-
c1[nH]c2cc(ccc2n1)C1=NNC(=O)CC1C 

110
3 4948 0 0 1.03 Untested 

S1C2N(C(=O)C2NC(=O)C(N)c2ccc(O)cc
2)C(C(O)=O)=C(C1)CSc1[nH]nnc1 

110
4 4976 0 0 0.75 Untested N(CCCC1c2c(C=Cc3c1cccc3)cccc2)C 

110
5 5078 0 0 0.84 Untested 

[nH]1cc(c2cc(ccc12)Cn1ncnc1)CCN(C)
C 

110
6 5205 0 0 0.76 Untested 

N1(CC2=C(CC1)c1c(Cc3c2cccc3)cccc1)
C 

110
7 5407 0 0 0.67 Untested 

O1C2(C(C3C(CC2)C2(C(=CC(=O)C=C2)C
C3)C)CCC1=O)C 

110
8 5484 0 0 0.74 Untested s1cccc1\C(=C\1/CCCN(C/1)C)\c1sccc1 

110
9 5583 0 0 1.07 Untested 

O(C)c1c(OC)cc(NCc2ccc3nc(nc(N)c3c2
C)N)cc1OC 

111
0 5636 0 0 0.72 Untested 

OC1CC(O)C(C\C=C\CCCC(O)=O)C1CCC(
=O)CCCCCCC 

111
1 5771 0 0 1.15 Untested 

S1SCC(NC(=O)C(NC(=O)C(NC(=O)C(NC
(=O)C(NC(=O)C(N)C1)Cc1ccc(O)cc1)C(
CC)C)CCC(=O)N)CC(=O)N)C(=O)N1CCC
C1C(=O)NC(CC(C)C)C(=O)NCC(=O)N 

111
2 5772 0 0 1.17 Untested 

S1SCC(NC(=O)C(NC(=O)C(NC(=O)C(NC
(=O)C(NC(=O)C(N)C1)Cc1ccc(O)cc1)Cc
1ccccc1)CCC(=O)N)CC(=O)N)C(=O)N1C
CCC1C(=O)NC(CCCCN)C(=O)NCC(=O)N 

111
3 6468 0 0 0.61 Untested N1(CCCCC1)C1(CCCCC1)c1ccccc1 

111
4 7458 0 0 0.81 Untested Ic1ccc(cc1)C(CCCCCCCCC(OCC)=O)C 

111
5 7697 0 0 0.54 Untested Clc1ccc(OCC(O)CO)cc1 

111
6 

1010
1 0 0 0.72 Untested Oc1cc(ccc1)C1(CCN(CC1)C)C(=O)CC 

111
7 

1054
8 0 0 0.78 Untested S(P(OCC)(OCC)=O)CC[N+](C)(C)C 
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111
8 

1685
0 0 0 0.87 Untested 

O1C2(c3c(cccc3)C1=O)c1c(Oc3c2ccc(
O)c3)cc(O)cc1 

111
9 

1792
5 0 0 0.97 Untested Clc1ccccc1C1=NCC(=O)Nc2c1cc(Cl)cc2 

112
0 

2764
8 0 0 1.01 Untested 

Ic1c(N(C(=O)C)CC(C(O)=O)C)c(I)cc(I)c1
N 

112
1 

3164
0 0 0 1.00 Untested 

Clc1cc2c(N(CC(F)(F)F)C(=O)CN=C2c2cc
ccc2)cc1 

112
2 

3232
9 0 0 0.68 Untested 

O(C(=O)C1(CCC=CC1N(C)C)c1ccccc1)C
C 

112
3 

3280
0 0 0 1.05 Untested 

S(CCC(NC(=O)C(NC(=O)CNC(=O)C(NC(
=O)C(NC(=O)C(N)CC(O)=O)Cc1ccc(OS(
O)(=O)=O)cc1)CCSC)Cc1c2c([nH]c1)cc
cc2)C(=O)NC(CC(O)=O)C(=O)NC(Cc1cc
ccc1)C(=O)N)C 

112
4 

3364
9 0 0 0.95 Untested 

S(=O)(=O)(NC(=O)NC1C2CCC(C)(C1O)C
2(C)C)c1ccc(cc1)C 

112
5 

3986
0 0 0 0.86 Untested 

O1c2c(C3C(CCC(=O)C3)C1(C)C)c(O)cc(
c2)C(CCCCCC)(C)C 

112
6 

4731
9 0 0 1.03 Untested 

O(C)c1cc(ccc1OC)CC1[N+](CCc2c1cc(O
C)c(OC)c2)(CCC(OCCCCCOC(=O)CC[N+
]1(CCc2c(cc(OC)c(OC)c2)C1Cc1cc(OC)c
(OC)cc1)C)=O)C 

112
7 

5242
1 0 1 0.81 Untested 

O(C(OCC)=O)C1(CCC2C3C(C4(C(=CC(=
O)C=C4)CC3)C)C(O)CC12C)C(=O)COC(
=O)CC 

112
8 

5575
6 0 0 0.86 Untested 

OC(=O)\C=C\c1nc(ccc1)/C(=C\CN1CCC
C1)/c1ccc(cc1)C 

112
9 

6016
9 0 0 1.04 Untested 

O(C)c1c(OC)cc(cc1OC)CC1[N+](CCc2c1
c(OC)c(OC)c(OC)c2)(CCCOC(=O)CCC(O
CCC[N+]1(CCc2c(c(OC)c(OC)c(OC)c2)C
1Cc1cc(OC)c(OC)c(OC)c1)C)=O)C 

113
0 

6075
3 0 0 0.90 Untested 

S(=O)(=O)(Nc1ccc(cc1)C(O)CCCN(CCC
CCCC)CC)C 

113
1 

6217
9 0 0 1.12 Untested 

Clc1ccccc1C1=NCC=2N(c3c1cc([N+](=
O)[O-
])cc3)C(=O)/C(/N=2)=C\N1CCN(CC1)C 

113
2 

6877
8 0 0 0.76 Untested 

N1(CCC(CC1)(c1ccccc1)c1ccccc1)C(C)(
C)C 

113
3 

1048
03 0 0 1.07 Untested 

O(C)c1c(OC)cc(cc1OC)CC1[N+](CCc2c1
cc(OC)c(OC)c2)(CCCOC(=O)CC\C=C\CC
C(OCCC[N+]1(CCc2c(cc(OC)c(OC)c2)C1
Cc1cc(OC)c(OC)c(OC)c1)C)=O)C 

113
4 

1198
28 0 0 1.11 Untested 

S(=O)(=O)(NC(=O)CC)c1ccc(cc1)-
c1c(noc1C)-c1ccccc1 

113
5 

1218
92 0 0 1.01 Untested 

Fc1ccc(cc1)CNc1cc(N)c(NC(OCC)=O)cc
1 

113
6 

1236
10 0 0 1.07 Untested 

S1SCCC(=O)NC(CCCCNC(N)=N)C(=O)N
CC(=O)NC(CC(O)=O)C(=O)NC(Cc2c3c([
nH]c2)cccc3)C(=O)N2C(CCC2)C(=O)NC
(C1)C(=O)N 
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113
7 

1239
08 0 0 0.58 Untested OC(C(O)C(O)=O)(CC(O)=O)C(O)=O 

113
8 

2089
51 0 0 0.97 Untested 

O1c2c(NC1=O)cccc2N1CCN(CC1)Cc1cc
(ccc1)-c1ccccc1 

113
9 

3211
32 0 0 0.95 Untested 

ClCCN(N=O)C(=O)NCC1OC(OC)C(O)C(
O)C1O 

114
0 

3944
93 0 0 0.93 Untested 

O=C1NC(=Nc2[nH]cc(c12)CCc1ccc(cc1
)C(=O)NC(CCC(O)=O)C(O)=O)N 

114
1 

4167
06 0 0 0.95 Untested 

OC1(C(=O)COC(=O)C)C2(CC(O)C3C(C2
CC1C)C=C(C1=Cc2n(ncc2CC13C)-
c1ccccc1)C)C 

114
2 

5213
08 0 0 0.80 Untested 

O1C2C34C(C(N(CC3)C)Cc3c4c1c(OCCN
1CCOCC1)cc3)C=CC2O 

114
3 

5411
23 0 0 0.76 Untested 

FC12C(C3CCC(O)(C(=O)CO)C3(CC1O)C
)CCC1=CC(=O)CCC12C 

114
4 

3033
151 0 0 0.94 Untested 

S=C1Nc2c(N1C1CCN(CC1)CCCC(=O)c1
ccc(F)cc1)cccc2 

114
5 

3794
430 0 0 0.94 Untested 

FC(F)(F)C(=O)NC1CC(OC(C)C1O)OC1C
C(O)(Cc2c1c(O)c1c(C(=O)c3c(C1=O)c(
OC)ccc3)c2O)C(=O)COC(=O)CCCC 

114
6 

4488
115 0 0 0.87 Untested 

S(C=1C(C2N(C(=O)C2C(O)C)C=1C(O)=
O)C)C1Cn2[n+](C1)cnc2 

114
7 

4630
253 0 0 0.85 Untested 

ClC1C2C(C3(C(C1)=CC(=O)C=C3)C)C(O)
CC1(C2CC(C)C1(O)C(=O)CO)C 

114
8 

4630
261 0 0 0.98 Untested 

S1C2N(C(=O)C2NC(=O)C(O)c2ccccc2)C
(C(O)=O)=C(C1)CSc1nnnn1CS(O)(=O)=
O 

114
9 

4659
387 0 0 0.87 Untested 

S(C(=O)C1(O)C2(CC(O)C3(F)C(C2CC1C)
CC(F)C1=CC(=O)C=CC13C)C)CF 

115
0 

4659
388 0 0 0.95 Untested 

ClC12C(C3CC(C)C(O)(C(=O)CCl)C3(CC1
O)C)CCC1=CC(=O)C=CC12C 

115
1 

5229
711 0 0 0.72 Untested 

OC1CC(O)C(\C=C\C(O)(CCCCC)C)C1C\
C=C\CCCC(O)=O 

115
2 

5229
907 0 0 0.83 Untested 

FC12C(C3CC(O)C(O)(C(=O)CO)C3(CC1
O)C)CC(F)C1=CC(=O)C=CC12C 

115
3 

5284
548 0 0 0.81 Untested 

S(O)(=O)(=O)C(CC(OCC(CCCCC)CC)=O)
C(OCC(CCCC)CC)=O 

115
4 

5311
167 0 0 0.97 Untested 

ClCC(=O)C1(O)C2(CC(O)C3(F)C(C2CC1
C)CC(F)C1=CC(=O)C=CC13C)C 

115
5 

5360
237 0 0 0.86 Untested 

O1C(COC2OC(C)C(O)C(O)C2O)C(O)C(O
)C(O)C1OC1=C(OC=2C(=C1O)C(=O)C=
C(OCCO)C=2)c1cc(OCCO)c(OCCO)cc1 

115
6 

5478
929 0 0 0.94 Untested Oc1cc2N(CC(O)c2cc1N=NC(=O)N)C 

115
7 

6785
321 0 0 0.85 Untested Oc1c2c(ccc1N=NC(=O)N)cccc2 

115
8 

9865
442 0 0 0.84 Untested 

ClCOC(=O)C1(O)CCC2C3C(C4(C(=CC(=
O)C=C4)CC3)C)C(O)CC12C 

115
9 

1018
2969 0 0 1.07 Untested 

O(C)c1ccc(-
n2nc(c3c2C(=O)N(CC3)c2ccc(N3CCCC
C3=O)cc2)C(=O)N)cc1 
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116
0 

1116
3584 0 0 0.90 Untested 

O=C1N(C)C(=O)N(Cc2ccccc2C#N)C(N2
CC(N)CCC2)=C1 

116
1 

1166
7893 0 0 0.95 Untested 

O=C(Nc1cc2NCC(c2cc1)(C)C)c1cccnc1
NCc1ccncc1 

116
2 

1613
2921 0 0 1.15 Untested 

S(CCC(NC(=O)C(NC(=O)CNC(=O)C(NC(
=O)C(NC(=O)C(NC(=O)C(NC(=O)C1NC(
=O)CC1)CCC(=O)N)CC(O)=O)Cc1ccc(O
S(O)(=O)=O)cc1)C(O)C)Cc1c2c([nH]c1)
cccc2)C(=O)NC(CC(O) 

116
3 

1937
1515 0 0 0.77 Untested 

O=Cc1n2c(nc1)/C(/c1c(CC2)cccc1)=C\
1/CCN(CC/1)C 

116
4 

2098
0918 0 0 0.99 Untested 

S(=O)(=O)(NC(=O)CCC\C=C\CC1C(\C=C
\C(O)COc2ccccc2)C(O)CC1=O)C 

116
5 

2101
4972 0 0 1.32 Untested 

Clc1c2Oc3cc4C(NC(=O)C(NC(=O)C(NC(
=O)C(NC)CC(C)C)C(O)c(c1)cc2)CC(=O)
N)C(=O)NC1c2cc(-
c5c(cc(O)c(CNCP(O)(O)=O)c5O)C(NC(=
O)C(NC1=O)C(O)c1cc(Cl)c(Oc(c4)c3O 

116
6 

2118
3636 0 0 1.14 Untested 

S1SCCC(=O)NC(Cc2ccc(OCC)cc2)C(=O)
NC(C(CC)C)C(=O)NC(C(O)C)C(=O)NC(C
C(=O)N)C(=O)NC(C1)C(=O)N1CCCC1C(
=O)NC(CCCN)C(=O)NCC(=O)N 

116
7 

2187
9626 0 0 1.21 Untested 

Clc1ccc(cc1)CC(NC(=O)C(NC(=O)C)Cc1
cc2c(cc1)cccc2)C(=O)NC(Cc1cccnc1)C(
=O)NC(C(=O)N(C(Cc1ccc(O)cc1)C(=O)
NC(CC(=O)N)C(=O)NC(CC(C)C)C(=O)NC
(CCCCNC(C)C)C(= 

116
8 

2197
7877 0 0 0.73 Untested 

SCC(=O)C1(O)CCC2C3C(C4(C(=CC(=O)
CC4)CC3)C)C(O)CC12C 

116
9 

2507
4996 0 0 1.27 Untested 

Clc1ccc(cc1)CC(NC(=O)C(NC(=O)C)Cc1
cc2c(cc1)cccc2)C(=O)NC(Cc1cccnc1)C(
=O)NC(C(=O)NC(Cc1ccc(O)cc1)C(=O)N
C(CCCNC(=O)N)C(=O)NC(CC(C)C)C(=O)
NC(CCCNC(N)=N)C 

117
0 

2507
8009 0 0 1.15 Untested 

Oc1ccc(cc1)CC(NC(=O)C(NC(=O)C(NC(
=O)C(NC(=O)C1NC(=O)CC1)Cc1nc[nH]
c1)Cc1c2c([nH]c1)cccc2)CO)C(=O)NC(
Cc1ncn(c1)Cc1ccccc1)C(=O)NC(CC(C)C
)C(=O)NC(CCCNC(N) 

117
1 

4420
8957 0 0 1.30 Untested 

Clc1ccc(cc1)CC(NC(=O)C(NC(=O)C)Cc1
cc2c(cc1)cccc2)C(=O)NC(Cc1cccnc1)C(
=O)NC(C(=O)NC(Cc1ccc(O)cc1)C(=O)N
C(CCCCN\C(=N/CC)\NCC)C(=O)NC(CC(
C)C)C(=O)NC(CCCC 

117
2 

5339
3954 0 0 0.85 Untested 

OC1CC(O)C(\C=C\C(O)CCc2ccccc2)C1C
\C=C\CCCC(=O)NCC 

117
3 

5339
4208 0 0 0.89 Untested 

FC(F)(F)c1cc(OCC(O)\C=C\C2C(C\C=C\
CCCC(OC(C)C)=O)C(O)CC2O)ccc1 

117
4 

5339
4480 0 0 0.83 Untested 

FC(F)(\C=C\C1C(C\C=C\CCCC(OC(C)C)=
O)C(O)CC1O)COc1ccccc1 

117
5 

5751
9507 0 0 0.95 Untested 

O=C(NO)\C=C\c1ccc(cc1)CNCCc1c2c([
nH]c1C)cccc2 
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117
6 

7408
4286 0 0 0.68 Untested 

O1CCCC1C=1CC2N(C(=O)C2C(O)C)C=1
C(O)=O 

117
7 359 1 1 0.64 Untested Oc1cc(O)cc(O)c1 

117
8 2082 1 0 0.82 Untested S(CCC)c1cc2[nH]c(nc2cc1)NC(OC)=O 

117
9 2171 1 0 0.95 Untested 

S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)C(N)c1ccc(O)cc1 

118
0 2177 1 0 0.95 Untested 

S(=O)(=O)(N(CC(C)C)CC(O)C(NC(OC1C
COC1)=O)Cc1ccccc1)c1ccc(N)cc1 

118
1 2366 1 1 0.47 Untested n1ccccc1CCNC 

118
2 2441 1 0 0.97 Untested Brc1cc2c(NC(=O)CN=C2c2ncccc2)cc1 

118
3 2623 1 0 1.03 Untested 

s1cc(nc1N)/C(=N\OC)/C(=O)NC1C2SC
C(C[N+]3(CCCC3)C)=C(N2C1=O)C(O)=
O 

118
4 2632 1 0 1.00 Untested 

s1cc(nc1N)/C(=N\OC)/C(=O)NC1C2SC
C(COC(=O)C)=C(N2C1=O)C(O)=O 

118
5 2651 1 0 1.05 Untested 

s1cc(nc1N)/C(=N\OC(C(O)=O)(C)C)/C(
=O)NC1C2SCC(C[n+]3ccccc3)=C(N2C1
=O)C(O)=O 

118
6 2655 1 0 1.00 Untested 

s1cc(nc1N)/C(=N\OC)/C(=O)NC1C2SC
C=C(N2C1=O)C(O)=O 

118
7 2809 1 0 0.97 Untested 

Clc1cc2c(NC(=O)C(N=C2c2ccccc2)C(O)
=O)cc1 

118
8 2997 1 0 0.94 Untested Clc1cc2c(NC(=O)CN=C2c2ccccc2)cc1 

118
9 3171 1 0 0.65 Untested Oc1cc(ccc1O)C(O)C(N)C(O)=O 

119
0 3199 1 0 0.97 Untested 

S1CC2(NCCc3c2cc(OC)c(O)c3)C(OCC2
N3C(C4N(C(Cc5c4c(O)c(OC)c(c5)C)C3
O)C)C1c1c2c2OCOc2c(C)c1OC(=O)C)=
O 

119
1 3299 1 0 1.02 Untested 

Clc1cc2c(NC(=O)C(N=C2c2ccccc2F)C(O
CC)=O)cc1 

119
2 3367 1 0 0.78 Untested 

Fc1nc(N)c2ncn(c2n1)C1OC(CO)C(O)C1
O 

119
3 3407 1 0 0.94 Untested 

Clc1cccc(NC(=O)c2ccccc2)c1CN(CC(=O
)N1CCOCC1)C 

119
4 3755 1 0 0.94 Untested 

O1C(CN)C(O)C(O)C(O)C1OC1C(O)C(OC
2OCC(O)(C)C(NC)C2O)C(NC(=O)C(O)C
N)CC1N 

119
5 3804 1 0 0.88 Untested 

O1C(C)C(OC2OC(C)C(OC(=O)CC(C)C)C(
O)(C2)C)C(N(C)C)C(O)C1OC1C(OC)C(O
C(=O)C)CC(OC(C/C=C\C=C\C(O)C(CC1C
C=O)C)C)=O 

119
6 3929 1 0 0.93 Untested 

Fc1cc(N2CC(OC2=O)CNC(=O)C)ccc1N1
CCOCC1 

119
7 4116 1 0 0.76 Untested ClC(Cl)C(F)(F)OC 
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119
8 4608 1 0 1.01 Untested 

S1C2N(C(C(O)=O)C1(C)C)C(=O)C2NC(=
O)c1c(noc1C)-c1ccccc1 

119
9 4999 1 0 1.08 Untested 

Clc1cc2c(N(CC(F)(F)F)C(=S)CN=C2c2cc
ccc2F)cc1 

120
0 5090 1 0 0.82 Untested 

S(=O)(=O)(C)c1ccc(cc1)C=1COC(=O)C=
1c1ccccc1 

120
1 5199 1 0 0.82 Untested 

O1C(CO)C(O)C(O)C(O)C1Oc1c2c(ccc1)
C(c1c(C2=O)c(O)cc(c1)C(O)=O)C1c2c(C
(=O)c3c1cccc3OC1OC(CO)C(O)C(O)C1
O)c(O)cc(c2)C(O)=O 

120
2 5485 1 0 0.80 Untested 

s1cccc1\C(=C\1/CCC2[N+](C/1)(CCCC2
)C)\c1sccc1 

120
3 

1331
4 1 0 0.97 Untested 

Clc1ccccc1C1=NC(O)C(=O)N(c2c1cc(Cl
)cc2)C 

120
4 

3172
9 1 0 0.82 Untested Oc1ccc(cc1)C(O)C(NCCc1ccc(O)cc1)C 

120
5 

3840
9 1 0 0.89 Untested 

Clc1c(Cl)c(OCC(O)=O)ccc1C(=O)c1sccc
1 

120
6 

3994
1 1 0 0.89 Untested 

Clc1ccc(cc1)-
c1oc2c(n1)cc(cc2)C(C(O)=O)C 

120
7 

5454
7 1 0 1.04 Untested 

s1cc(nc1N)/C(=N\OC)/C(=O)NC1C2SC
C(COC)=C(N2C1=O)C(O)=O 

120
8 

6017
2 1 0 0.90 Untested P(O)(O)(=O)COCCn1c2ncnc(N)c2nc1 

120
9 

6081
5 1 0 0.86 Untested 

O(C(=O)C1(N(C(=O)CC)c2ccccc2)CCN(
CC1)CCC(OC)=O)C 

121
0 

6498
7 1 0 0.92 Untested 

P(O)(O)(=O)COC(Cn1c2ncnc(N)c2nc1)
C 

121
1 

6874
0 1 0 0.87 Untested P(O)(O)(=O)C(P(O)(O)=O)(O)Cn1ccnc1 

121
2 

6894
2 1 0 0.82 Untested Fc1ccc(cc1)C1C(=O)c2c(cccc2)C1=O 

121
3 

7134
9 1 0 1.14 Untested 

S1SCC(NC(=O)C(NC(=O)C(NC(=O)C(NC
(=O)C(NC(=O)C(NC(=O)C(N)Cc2cc3c(cc
2)cccc3)C1)Cc1ccc(O)cc1)Cc1c2c([nH]
c1)cccc2)CCCCN)C(C)C)C(=O)NC(C(O)C
)C(=O)N 

121
4 

1050
31 1 1 0.71 Untested 

O1C2OC3(OOC24C(CCC(C4CC3)C)C(C)
C1OC(=O)CCC(O)=O)C 

121
5 

1556
67 1 0 0.99 Untested 

Clc1cc2c(NC(=O)C(N=C2c2ccccc2F)C(O
)=O)cc1 

121
6 

1980
68 1 0 0.91 Untested 

S1Cc2c(cccc2)\C(\c2c1cccc2)=C\1/CC2
N(C(C/1)CC2)C 

121
7 

2300
76 1 0 0.94 Untested 

O1C(C)C(O)C(O)(CC1OC1CC(OC(C)C1O
)OC1CC(OC(C)C1O)OC1C(Cc2c(C1=O)c
(O)c1c(cc(OC3OC(C)C(O)C(OC4OC(C)C
(O)C(O)C4)C3)c(C)c1O)c2)C(OC)C(=O)
C(O)C(O)C)C 

121
8 

3567
86 1 0 0.76 Untested FC1CC(OC1n1c2ncnc(N)c2nc1)CO 

121
9 

3025
811 1 0 1.01 Untested 

Fc1ccc(cc1)-
c1c2c(nc(C3CC3)c1\C=C\C(O)CC(O)CC(
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O)=O)cccc2 

122
0 

4487
901 1 0 1.06 Untested 

s1cc(nc1N)/C(=N\OC)/C(=O)NC1C2SC
C(C[n+]3c4CCCc4ccc3)=C(N2C1=O)C(O
)=O 

122
1 

4580
358 1 0 0.88 Untested 

O1C(CC)C(O)(C2OC(NC(C2C)C(CC(O)(C
)C(OC2OC(CC(N(C)C)C2O)C)C(C)C(OC2
OC(C)C(O)C(OC)(C2)C)C(C)C1=O)C)CO
CCOC)C 

122
2 

4630
419 1 0 0.94 Untested 

ClCC(=O)C1(O)C2(CC(O)C3(F)C(C2CC1
C)CCC1=CC(=O)C=CC13C)C 

122
3 

6803
597 1 0 0.96 Untested 

s1cc(nc1N)C(N=O)C(=O)NC1C2SCC(C=
C)=C(N2C1=O)C(O)=O 

122
4 

9883
933 1 0 0.79 Untested 

O(C(OC(=O)NCC1(CCCCC1)CC(O)=O)C)
C(=O)C(C)C 

122
5 

1128
4707 1 0 0.97 Untested 

S(=O)(=O)(N(CC(C)C)CC(OP(O)(O)=O)C
(NC(OC1CCOC1)=O)Cc1ccccc1)c1ccc(N
)cc1 

122
6 

1612
9688 1 0 1.36 Untested 

O1C(C)C(NC(=O)C(NC(=O)C(NC(=O)C(
NC(=O)CCCCCCCCC)Cc2c3c([nH]c2)ccc
c3)CC(=O)N)CC(O)=O)C(=O)NCC(=O)N
C(CCCN)C(=O)NC(CC(O)=O)C(=O)NC(C
)C(=O)NC(CC(O)=O)C(=O 

122
7 

2134
8140 1 0 0.95 Untested 

O1C2CC(OC)C3(C(C(OC(=O)c4ccccc4)C
4(O)CC(OC(=O)C(O)C(NC(OC(C)(C)C)=
O)c5ccccc5)C(=C(C4(C)C)C(OC)C3=O)C
)C2(OC(=O)C)C1)C 

122
8 

2188
1641 1 0 0.90 Untested 

O1C(CC)C2(OC(=O)N(C2C(C)C(=O)C(CC
(OC)(C)C(OC2OC(CC(N(C)C)C2O)C)C(C)
C(=O)C(C)C1=O)C)CCCCn1cc(nc1)-
c1cccnc1)C 

122
9 

2192
4983 1 0 0.75 Untested 

OC1CC(n2c3N=C(NC(=O)c3nc2)N)C(=C
)C1CO 

123
0 

2354
5473 1 0 0.97 Untested 

S(=O)(=O)(N(CC(C)C)CC(O)C(NC(OC1C
2CCOC2OC1)=O)Cc1ccccc1)c1ccc(N)cc
1 

123
1 

4261
1257 1 0 1.10 Untested 

Clc1ccc(cc1)-
c1cc2c([nH]cc2C(=O)c2c(F)c(NS(=O)(=
O)CCC)ccc2F)nc1 

123
2 

5339
4893 1 0 1.06 Untested 

ClC1CCC(CC1OC)\C=C(/C)\C1OC(=O)C
2N(CCCC2)C(=O)C(=O)C2(OC(C(OC)CC
2C)C(OC)CC(C\C(=C\C(CC)C(=O)CC(O)
C1C)\C)C)O 

123
3 1210 0 0 1.03 Untested 

O1c2cc3C([NH+](CCc3cc2OC)C)Cc2ccc
(Oc3c4C([N+](CCc4cc(OC)c3O)(C)C)Cc
3cc1c(O)cc3)cc2 

123
4 2563 0 0 0.77 Untested Oc1cc(ccc1O)CC(NN)(C(O)=O)C 

123
5 

1047
99 0 0 1.00 Untested 

ClCCN(N=O)C(=O)NC(P(OCC)(OCC)=O)
C 

123
6 

9867
822 0 0 0.98 Untested 

O1C2n3c4c(c5c(CNC5=O)c5c6c(n(c45)
C1(C)C(O)(C2)CO)cccc6)c1c3cccc1 
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123
7 4239 1 0 0.73 Untested o1n[n+](N2CCOCC2)cc1NC(OCC)=O 

123
8 

2143
56 1 0 0.96 Untested 

P(OC(Cn1ncnc1)(Cn1ncnc1)c1ccc(F)cc
1F)(O)(O)=O 

123
9 1593 0 1 0.87 Untested 

OC1C\C(=C/C=C\2/C3CCC(C(CCCC(O)(
C)C)C)C3(CCC/2)C)\C(CC1)=C 

124
0 2008 0 0 0.89 Untested 

O1C(C)C(OC2OC(C)C(OC3OC(C)C(=O)C
C3)C(O)C2)C(N(C)C)CC1OC1CC(O)(CC)
C(c2c1c(O)c1c(c2)C(=O)c2c(C1=O)c(O)
ccc2)C(OC)=O 

124
1 2275 0 0 0.83 Untested 

S(O)(=O)(=O)c1c2-
c(cc(ccc2C)C(C)C)c(c1)C 

124
2 2611 0 0 1.02 Untested 

s1cccc1CC(=O)NC1C2SCC(C[n+]3ccccc
3)=C(N2C1=O)C(O)=O 

124
3 3183 0 0 0.77 Untested 

Br\C=C\C1=CN(C2OC(CO)C(O)C2)C(=O
)NC1=O 

124
4 3250 0 0 0.92 Untested 

OCC(NC(=O)C1C=C2C(N(C1)C)Cc1c3c2
cccc3[nH]c1)C 

124
5 3425 0 0 0.99 Untested 

S1SCC\C=C\C2OC(=O)C(NC(=O)/C(/NC
(=O)C(NC(=O)C(NC(=O)C2)C(C)C)C1)=C
/C)C(C)C 

124
6 3561 0 0 0.93 Untested IC#CCOc1cc(Cl)c(Cl)cc1Cl 

124
7 4018 0 0 0.83 Untested 

OC1CC(O)C\C(=C/C=C\2/C3CCC(C(OCC
C(O)(C)C)C)C3(CCC/2)C)\C1=C 

124
8 4872 0 1 0.71 Untested 

OC1(CCC2C3C(CCC12C)C1(C(=CC(=O)C
C1)C=C3)C)CCC(O)=O 

124
9 5404 0 0 1.01 Untested 

Clc1cc(Cl)ccc1C1(OC(CO1)COc1ccc(N2
CCN(CC2)C(C)C)cc1)Cn1ncnc1 

125
0 5469 0 0 0.90 Untested 

Clc1cc2N(CC(=O)N3CCN(CC3)CCO)C(S
c2cc1)=O 

125
1 6199 0 1 0.60 Untested O1c2c(C=CC1=O)cc1c(occ1)c2 

125
2 

5536
2 0 0 0.94 Untested 

OC(NC(=O)CCCCCCNC(N)=N)C(=O)NCC
CCNCCCN 

125
3 

6513
0 0 0 0.96 Untested 

O(CCCCCCOc1ccc(cc1)C(N)=N)c1ccc(cc
1)C(N)=N 

125
4 

7192
7 0 0 0.75 Untested O(C)C=1N(N=CC(=N)C=1)c1ccccc1 

125
5 

1239
64 0 0 0.75 Untested 

O1c2c(ccc(C)c2C)C(=O)c2c1c(ccc2)CC(
O)=O 

125
6 

4339
02 0 0 0.90 Untested 

O1C(CC2OC(O)(C(OC(=O)\C=C\C=C\CC
C)/C(/C2)=C/C(OC)=O)C(\C=C/C2OC(C
C3(OC(CC(OC(=O)C)C3(C)C)CC(O)CC1=
O)O)C\C(\C2)=C\C(OC)=O)(C)C)C(O)C 

125
7 

5796
66 0 0 0.65 Untested 

OC1CCC2C3C(CCC12C)C1(C(CC(=O)C=
C1C)CC3)C 

125
8 

3844
471 0 0 0.72 Untested 

OC1(C)C2(CC2)C(=C2C(=CC(C)=C2CO)C
1=O)C 

125
9 

4474
932 0 1 0.76 Untested 

OC1(CCC2C3C(CCC12C)C1(C(=CC(=O)C
C1)C(=C3)C)C)C(=O)C 



192 

 

 

 

126
0 

4479
094 0 0 0.90 Untested 

OC1CC(O)C\C(=C/C=C\2/C3CCC(C(\C=
C\C(C(C)C)C)C)C3(CCC/2)C)\C1=C 

126
1 

4636
600 0 0 0.88 Untested 

OC1CC(O)C/C(/C1)=C\C=C/1\C2CCC(C(
\C=C\C(C(O)(C)C)C)C)C2(CCC\1)C 

126
2 

5229
712 0 0 1.02 Untested 

S1C2N(C(=O)C2NC(=O)Cc2ccccc2CN)C
(C(O)=O)=C(C1)CSc1nnnn1CC(O)=O 

126
3 

6918
314 0 0 0.99 Untested 

o1c2c(cc1C(=O)N)cc(N1CCN(CC1)CCC
Cc1c3cc(ccc3[nH]c1)C#N)cc2 

126
4 

9825
285 0 0 0.99 Untested 

O1NC(=NC1=O)c1ccccc1-
c1ccc(cc1)Cn1c2c(nc1OCC)cccc2C(O)=
O 

126
5 

1347
2099 0 1 0.73 Untested 

OC1(CCC2C3C=C(C4=CC(=O)CCC4C3C
CC12C)C)C(=O)C 

126
6 

1350
2539 0 0 0.97 Untested 

O1CC(O)C(O)CC1OC1CC(N)(Cc2c1c(O)
c1c(C(=O)c3c(cccc3)C1=O)c2O)C(=O)C 

126
7 

1355
9282 0 0 0.94 Untested 

O(C(=O)C)C1(CCC2C3C(=C4C(=CC(=O)
CC4)CC3)C(CC12C)c1ccc(N(C)C)cc1)C(
=O)C 

126
8 

1488
3207 0 1 0.79 Untested 

OC1(CCC2C3C(C4C(=CC(=O)CC4)CC3)C
(CC12CC)=C)C#C 

126
9 

1622
0172 0 0 0.95 Untested 

Oc1cc(NC(=O)c2cnc3c(cccc3)c2O)c(cc
1C(C)(C)C)C(C)(C)C 

127
0 

1835
0668 0 0 1.01 Untested 

OC(=O)C(NC(=O)c1ccc(cc1)C(Cc1nc2c(
nc(nc2N)N)nc1)CC#C)CCC(O)=O 

127
1 

2187
4792 0 0 0.93 Untested 

FC(F)(F)c1ccc(cc1NC(=O)C1CCC2C3C(C
CC12C)C1(C(NC(=O)C=C1)CC3)C)C(F)(F
)F 

127
2 

2194
7593 0 0 1.06 Untested 

O=C1N(C)C(C(C)C)C(=O)NC(CCCNC(N)
=N)C(=O)NCC(=O)NC(CC(O)=O)C(=O)N
C1Cc1ccccc1 

127
3 

2356
0495 0 0 0.94 Untested 

Clc1ccc(cc1Cc1ccc(OCC)cc1)C1OC(CO)
C(O)C(O)C1O 

127
4 

5339
8697 0 0 1.14 Untested 

Clc1cc(Nc2c3cc(NC(=O)\C=C\CN(C)C)c
(OCC)cc3ncc2C#N)ccc1OCc1ncccc1 

127
5 159 1 0 0.70 Untested 

O\1C2C(C/C/1=C\CCCC(O)=O)C(\C=C\
C(O)CCCCC)C(O)C2 

127
6 1971 1 0 0.91 Untested 

OCC1CC(n2c3nc(nc(NC4CC4)c3nc2)N)
C=C1 

127
7 2091 1 0 0.89 Untested 

OC1CC(O)C\C(=C/C=C\2/C3CCC(C(CCC
C(C)C)C)C3(CCC/2)C)\C1=C 

127
8 2179 1 0 1.12 Untested 

S(=O)(=O)(Nc1cc(OC)c(Nc2c3c(nc4c2c
ccc4)cccc3)cc1)C 

127
9 2524 1 0 0.88 Untested 

OC1CC(O)C\C(=C/C=C\2/C3CCC(C(CCC
C(O)(C)C)C)C3(CCC/2)C)\C1=C 

128
0 2794 1 0 1.20 Untested 

Clc1ccc(N2C3=C\C(=N/C(C)C)\C(Nc4cc
c(Cl)cc4)=CC3=Nc3c2cccc3)cc1 

128
1 3015 1 0 0.88 Untested 

ClC=1C2=CC(=O)C3C(C3)C2(C2C(C3CC
C(O)(C(=O)C)C3(CC2)C)C=1)C 

128
2 3261 1 0 1.01 Untested 

Clc1cc2c(-
n3c(nnc3)CN=C2c2ccccc2)cc1 

128
3 4056 1 0 0.75 Untested 

O=C1c2c(cccc2)C(=O)C(C)=C1C\C=C(\
CC\C=C(\CC\C=C(\CC\C=C(\C)/C)/C)/C
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)/C 

128
4 4568 1 0 1.01 Untested 

O1C(C)C(O)C(N)C(O)C1OC1\C=C\C=C\
C=C\C=C\CC\C=C\C=C\C(C)C(O)C(C)C(
OC(=O)CC(O)CC(O)CC(O)CCC(O)C(O)C
C2(OC(C1)C(C(O)=O)C(O)C2)O)C 

128
5 5040 1 0 1.01 Untested 

O1C(CC(=O)C(\C=C(/C)\C(O)C(OC)C(=
O)C(CC(\C=C/C=C/C=C(/C)\C(OC)CC2O
C(O)(C(=O)C(=O)N3C(CCCC3)C1=O)C(C
C2)C)C)C)C)C(CC1CC(OC)C(O)CC1)C 

128
6 5396 1 0 0.87 Untested 

s1cccc1C1OC2C(OC(OC3C4C(C(c5c3cc
3OCOc3c5)c3cc(OC)c(O)c(OC)c3)C(OC
4)=O)C(O)C2O)CO1 

128
7 5527 1 0 0.86 Untested 

O(C)c1cc(ccc1OC)\C=C\C(=O)Nc1ccccc
1C(O)=O 

128
8 5651 1 0 1.34 Untested 

Clc1c2Oc3cc4C(NC(=O)C(NC(=O)C(NC(
=O)C(NC)CC(C)C)C(O)c(c1)cc2)CC(=O)
N)C(=O)NC1c2cc(-
c5c(cc(O)cc5O)C(NC(=O)C(NC1=O)C(O
)c1cc(Cl)c(Oc(c4)c3OC3OC(CO)C(O)C( 

128
9 

2490
98 1 0 0.63 Untested 

O1CC2(C(CC1=O)CCC1C3CCC(O)(C)C3(
CCC12)C)C 

129
0 

2876
91 1 0 0.98 Untested 

S(C)C1=CC=C2C(=CC1=O)C(NC(=O)C)C
Cc1c2c(OC)c(OC)c(OC2OC(CO)C(O)C(O
)C2O)c1 

129
1 

4189
31 1 0 0.92 Untested 

O1C(C)C(C)C(OC(=O)C)C(C)C(=O)C2(O
C2)CC(C)C(OC2OC(CC(N(C)C)C2OC(=O
)C)C)C(C)C(OC2OC(C)C(OC(=O)C)C(OC)
C2)C(C)C1=O 

129
2 

4290
17 1 0 1.00 Untested 

O(C)c1cc2N(C3C4(C5N(CC4)CC=CC5(C
C)C(O)C3(O)C(=O)N)c2cc1C1(CC2CC(O
)(CN(C2)CCc2c1[nH]c1c2cccc1)CC)C(O
C)=O)C 

129
3 

6442
41 1 0 1.01 Untested 

FC(F)(F)c1cc(NC(=O)c2cc(Nc3nc(ccn3)-
c3cccnc3)c(cc2)C)cc(-n2cc(nc2)C)c1 

129
4 

3081
921 1 0 1.16 Untested 

S(Oc1cc(ccc1O)C(O)C(O)C1NC(=O)C2N
(CC(O)C2)C(=O)C(NC(=O)C(NC(=O)c2c
cc(cc2)-c2noc(c2)-
c2ccc(OCCCCC)cc2)CC(O)C(O)NC(=O)C
2N(CC(C)C2O)C(=O)C(NC1=O)C(O)CC(
= 

129
5 

4432
690 1 0 0.87 Untested 

O1C(C)C(NC2C=C(CO)C(O)C(O)C2O)C(
O)C(O)C1OC1C(O)C(O)C(OC1CO)OC1C
(O)C(O)C(OC1CO)O 

129
6 

4659
180 1 0 0.79 Untested 

OC1(CCC2C3C(C4C(CC3)=CCCC4)C(CC
12CC)=C)C#C 

129
7 

4979
943 1 0 1.02 Untested 

S(=O)(=O)(N(C)c1nc(-
c2ccc(F)cc2)c(\C=C\C(O)CC(O)CC(O)=
O)c(n1)C(C)C)C 

129
8 

6816
262 1 0 0.89 Untested 

Oc1ccc(N=Nc2cc(C(O)=O)c(O)cc2)cc1C
(O)=O 

129
9 

1159
7571 1 0 1.15 Untested 

Clc1c(C(Oc2cc(cnc2N)-
c2cn(nc2)C2CCNCC2)C)c(Cl)ccc1F 
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130
0 

1522
4271 1 0 1.16 Untested 

O(CCCCC)c1ccc(cc1)-c1ccc(cc1)-
c1ccc(cc1)C(=O)NC1CC(O)C(O)NC(=O)
C2N(CC(C)C2O)C(=O)C(NC(=O)C(NC(=
O)C2N(CC(O)C2)C(=O)C(NC1=O)C(O)C)
C(O)C(O)c1ccc(O)cc1)C( 

130
1 

2187
9648 1 0 0.87 Untested 

OC1CC2=CCC3C4CC=C(C4(CCC3C2(CC
1)C)C)c1cccnc1 

130
2 

2331
4628 1 0 0.82 Untested 

ClC=1C2=CC(=O)CCC2(C2C(C3CCC(O)(
C(=O)C)C3(CC2)C)C=1)C 

130
3 

5339
4043 1 0 0.73 Untested 

OC1CC2C(C\C(\C2)=C/CCCC(O)=O)C1\
C=C\C(O)C(CC#CC)C 

130
4 

5339
5233 1 0 1.00 Untested 

O1c2c3c4c(c(O)c2C)c(O)c(NC(=O)/C(=
C\C=C/C(C)C(O)C(C)C(O)C(C)C(OC(=O)
C)C(C)C(OC)\C=C/OC1(C)C3=O)/C)c1n
2c(nc14)C=C(C=C2)C 

130
5 

5339
8658 1 0 1.02 Untested 

O1C(CC(=O)C(\C=C(/C)\C(O)C(OC)C(=
O)C(CC(\C=C/C=C/C=C(/C)\C(OC)CC2O
C(O)(C(=O)C(=O)N3C(CCCC3)C1=O)C(C
C2)C)C)C)C)C(CC1CC(OC)C(OCCO)CC1)
C 

130
6 

5342
0943 1 0 0.98 Untested 

s1cc(nc1N)/C(=C\CC)/C(=O)NC1C2SCC
(COC(=O)N)=C(N2C1=O)C(O)=O 

130
7 

5343
2469 1 0 1.03 Untested 

s1cnc(C)c1\C=C\C=1CSC2N(C(=O)C2N
C(=O)\C(=N\OC)\c2nc(sc2)N)C=1C(O)=
O 

130
8 

5469
0031 1 0 0.98 Untested 

Clc1sc2c(S(=O)(=O)N(C)C(C(=O)Nc3nc
ccc3)C2=O)c1 
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Table A3.  Final 20 PubChem assays manually evaluated for consideration into the 

final biological response profile 
 

Statistics for relationship to liver damagea Statistics for relationship to ARE-blaa 

 

AID 

T

Pb 

F

P 

T

N 

F

N 

Sp

ec 

Se

ns 

C

C

Rc Lc 

T

Pb 

F

P 

T

N 

F

N 

Sp

ec 

Se

ns 

C

C

Rc Lc Titled 

121 11 2 20 52 

0.

91 

0.

17 

0.

54 

1.

28 11 2 15 46 

0.

88 

0.

19 

0.

54 

1.

09 

NCI human tumor 

cell line growth 

inhibition assay. 

Data for the K-562 

Leukemia cell line 

123 11 2 20 52 

0.

91 

0.

17 

0.

54 

1.

28 11 2 15 46 

0.

88 

0.

19 

0.

54 

1.

09 

NCI human tumor 

cell line growth 

inhibition assay. 

Data for the MOLT-

4 Leukemia cell line 

248 21 6 54 66 

0.

90 

0.

24 

0.

57 

2.

07 13 2 33 56 

0.

94 

0.

19 

0.

57 

2.

20 

NCI In Vivo 

Anticancer Drug 

Screen. Data for 

tumor model L1210 

Leukemia 

(intraperitoneal) in 

B6D2F1 (BDF1) 

mice 

256 22 5 25 34 

0.

83 

0.

39 

0.

61 

1.

96 12 2 11 32 

0.

85 

0.

27 

0.

56 

1.

18 

NCI In Vivo 

Anticancer Drug 

Screen. Data for 

tumor model L1210 

Leukemia 

(intraperitoneal) in 

CD2F1 (CDF1) mice 

328 23 3 12 14 

0.

80 

0.

62 

0.

71 

2.

33 15 2 10 19 

0.

83 

0.

44 

0.

64 

1.

76 

NCI In Vivo 

Anticancer Drug 

Screen. Data for 

tumor model P388 

Leukemia 

(intraperitoneal) in 

B6D2F1 (BDF1) 

mice 

330 27 5 33 45 

0.

87 

0.

38 

0.

62 

2.

38 15 4 20 43 

0.

83 

0.

26 

0.

55 

1.

24 

NCI In Vivo 

Anticancer Drug 

Screen. Data for 

tumor model P388 

Leukemia 

(intraperitoneal) in 

CD2F1 (CDF1) mice 

589 23 12 70 

11

7 

0.

85 

0.

16 

0.

51 

1.

04 27 5 35 

13

1 

0.

88 

0.

17 

0.

52 

1.

14 

qHTS Assay for 

Spectroscopic 

Profiling in 4-MU 

Spectral Region 

590 22 12 68 

11

2 

0.

85 

0.

16 

0.

51 

1.

01 27 4 35 

12

4 

0.

90 

0.

18 

0.

54 

1.

39 

qHTS Assay for 

Spectroscopic 

Profiling in A350 

Spectral Region 

1189 28 8 17 31 

0.

68 

0.

47 

0.

58 

1.

32 48 10 16 44 

0.

62 

0.

52 

0.

57 

1.

23 

DSSTox (CPDBAS) 

Carcinogenic 

Potency Database 

Summary 

SingleCellCall 

Results 

1199 19 4 12 27 

0.

75 

0.

41 

0.

58 

1.

32 36 8 10 35 

0.

56 

0.

51 

0.

53 

1.

01 

DSSTox (CPDBAS) 

Carcinogenic 

Potency Database 

Summary Mouse 

Bioassay Results 

1205 21 4 14 26 

0.

78 

0.

45 

0.

61 

1.

61 39 9 11 34 

0.

55 

0.

53 

0.

54 

1.

07 

DSSTox (CPDBAS) 

Carcinogenic 

Potency Database 

Summary 

MultiCellCall 

Results 

1996 70 28 3 3 

0.

10 

0.

96 

0.

53 

1.

03 70 17 5 7 

0.

23 

0.

91 

0.

57 

1.

11 

Aqueous Solubility 

from MLSMR Stock 
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Solutions 

2330 11 6 

11

1 

15

2 

0.

95 

0.

07 

0.

51 

1.

13 21 5 48 

14

7 

0.

91 

0.

13 

0.

52 

1.

10 

Luminescence Cell-

Based Primary HTS 

to Identify Inhibitors 

of STK33 

686978e 74 46 

13

9 

20

0 

0.

75 

0.

27 

0.

51 

1.

06 99 31 80 

21

8 

0.

72 

0.

31 

0.

52 

1.

08 

qHTS for Inhibitors 

of human tyrosyl-

DNA 

phosphodiesterase 1 

(TDP1): qHTS in 

cells in absence of 

CPT 

686979 67 31 
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4 

20

1 

0.

82 

0.

25 

0.

54 

1.

37 86 29 85 

22

0 

0.

75 

0.

28 

0.

51 

1.

07 

qHTS for Inhibitors 

of human tyrosyl-

DNA 

phosphodiesterase 1 

(TDP1): qHTS in 

cells in presence of 

CPT 

720532 39 25 

15

9 

23

6 

0.

86 

0.

14 

0.

50 

1.

00 40 10 

10

2 

27

3 

0.

91 

0.

13 

0.

52 

1.

30 

qHTS for Inhibitors 

of binding or entry 

into cells for 

Marburg Virus 

743065 61 44 

12

2 

16

3 

0.

73 

0.

27 

0.

50 

1.

00 96 27 79 

20

3 

0.

75 

0.

32 

0.

53 

1.

22 

qHTS assay to 

identify small 

molecule antagonists 

of the thyroid 

receptor (TR) 

signaling pathway 

743067e 18 10 

11

7 

16

2 

0.

92 

0.

10 

0.

51 

1.

15 29 8 76 

19

7 

0.

90 

0.

13 

0.

52 

1.

20 

qHTS assay to 

identify small 

molecule antagonists 

of the thyroid 

receptor (TR) 

signaling pathway: 

Summarye 

743140e 18 3 

14

7 

19

6 

0.

98 

0.

08 

0.

53 

3.

15 17 3 94 

25

6 

0.

97 

0.

06 

0.

52 

1.

51 

qHTS assay to 

identify small 

molecule agonists of 

the peroxisome 

proliferator-activated 

receptor gamma 

(PPARg) signaling 

pathway: Summarye 

743202e 20 10 88 

14

2 

0.

90 

0.

12 

0.

51 

1.

10 26 5 56 

17

4 

0.

92 

0.

13 

0.

52 

1.

32 

qHTS assay for 

small molecule 

agonists of the 

antioxidant response 

element (ARE) 

signaling pathwaye 

Abbreviations: TP, true positive; TN, true negative; FP, false positive; FN, false negative; Sens, 

sensitivity; Spec, specificity; CCR, correct classification rate; L, likelihood parameter. 

The first three criteria used in the automated selection process were that the assay had to 
a
appear 

in both profile groups, bcontain > 10 active responses that matched the inputted data, and 
c
correlation was better than random (CCR > 0.5 and L ≥ 1). 

d
Manual evaluation was required to 

determine if it was an in vitro assay and relevant to liver toxicity or oxidative stress. 
e
AIDs  

686978, 743067, and 743140, 743202 sufficed the criteria described
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