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« Evaluate/Criticize any public or commercial database

« Hunt for errors in existing research articles

* My Iintention Is to
« Suggest how we can utilize existing databases efficiently
« Outline possible steps to avoid mistakes in literature and/or databases

« Advocate a strategy for chemical data curation

| solemnly swear that [ am up to no good
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From: [

Sent: Tuesday, April 9, 2019 8:46 AM
To: Eric Jamois <eric@simulations-plus.com>

Subject: Re: Access to AP Download Material - ShareFile
Hi Eric

| think it would be useful to have a catch up with you about the prediction
accuracy, we have run some test datasets through the ADMEpredictor and we
get rather poor correlations, please see the attached word document of the
correlations we have done to date with external datasets. If you could set up a
meeting with the relevant folks | will send out the invite to the relevant people
this end.

Thanks

-
SimulationsPlus
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Before Data Curation/Conversions
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https://www.ebi.ac.uk/chembl/beta/assay report card/CHEMBL3301370/

After Data Curation/Conversions

log{CYP_HLM_CLint)

R*2 = 0.493; Linear Regression RMSE = 0.310 and MAE = 0.240
Slope = 0.556; Intercept = 0.741
N = 744; RMSE = 0.400; MAE = 0.324
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https://www.ebi.ac.uk/chembl/beta/assay_report_card/CHEMBL3301370/

shown below. Note that CYP_HLM CLint,
CYP3A4_HLM_Km and CYP3A4_HLM CLint are all corrected
for microsomal binding, whereas the other (rCYP) models

are not.

* Reported values are bound CLint

* Converted to Unbound_CLint

CLint

Unbound_CLint — m

* Removed 358 cmpds
* 84 cmpds have CLint > 150.00
e 274 cmpds have CLint < 3.00

R*2 = 0.493; Linear Regression RMSE = 0.310 and MAE = 0.240

Slope = 0.556; Intercept = 0.741
N = 744; RMSE = 0.400; MAE = 0.324

4.5

log{CYP_HLM_CLint)

log{Unbound_CLint)

Color: <None>

Had the investigators carried out appropriate data
curation & conversions, they would have seen good

correlations
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e Where do errors come from?

* HOW to find them?

° Why should we care about them?
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e \WWhere do errors come from?

* HOW do we find them?

° Why should we care about them?
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¥ val-i-da-tion
/ vale'daSH(a)n/

noun

the action of checking or proving the validity or accuracy of something.
"the technique requires validation in controlled trials"

 [n computer science, data validation is the process of ensuring data have
undergone data cleansing to ensure they have data quality, that is, that they are
both correct and useful.
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* The overall error rate for compounds can be as high as 8%

» Errors can be introduced during data extraction and digitalization

» For “accurate and predictive models, the clean and accurate data is mandatory
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The usefulness of public data sources is questionable due to lack of the necessary quality control
SimulationsPlus

©Simulations Plus, Inc., 2019 All rights reserved
SCIENCE + SOFTWARE = SUCCESS



XTIRE: AT "R

e

R

W

The usefulness of public data sources is questionable due to lack of the necessary quality control
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If | have seen further it is only

by standing on the shoulders of
GIANTS

Isaac Newton
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Trust, But Verify: On the Importance of Chemical Structure Curation in
Cheminformatics and QSAR Modeling Research

Towards a gold standard: regarding quality
in public domain chemistry databases and
approaches to improving the situation

‘ Antony |. Williams graduated

Denis Fol

Antony J. Williams', Sean Ekins? and Valery Tkachenko'

of QSAR models also strongly depends on the
target biological data.

Curation of chemogenomics data

Denis Fourches', Eugene Muratov? & Alexander Tropshaz_

\ correspondence |

Analysis of Commercial and Public Bioactivity Databases
Pekka Tiikkainen*" and Lutz Franke'

Are the Chemical Structures in Your QSAR Correct?

Douglas Young**, Todd Martin*, Raghuraman Venkatapathy”, and Paul Harten®

Parallel Worlds of Public and Commercial Bioactive Chemistry Data

Miniperspective
Christopher A. Lipinski, T Nadia K. L1tterman, Christopher Southan, Antony J. Wl]llams,

QSAR data

Marvin Waldman' - Robert Fraczkiewicz' - Robert D. Clark"

Tales from the war on error: the art and science of curating

Alex M. Clark,* and Sean Ekins***

Estimating Error Rates in Bioactivity Databases
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Pekka Tiikkainen,*' Louisa Bellis,” Yvonne Light,'“t and Lutz Franke'

The Experimental Uncertainty of Heterogeneous Public K; Data
Christian Kramer,*’—l- Tuomo Ka]]iokoski,*"{- Peter Gedeck, and Anna Vulpetti

Activity, assay and target data curation and quality
in the ChEMBL database

George Papadatos' + Anna Gaulton' + Anne Hersey' + John P. Overington'
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\Where do errors come from?

* HOW to find them?

° Why should we care about them?
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Difference of 3/6 orders of magnitudes suggests the error during digitization

Cmpd X

10 He, -
H

L8 o

Terfenadine 41 Fexofenadine 42
hERG IC50 = 56 nM hERG IC50 = 23uM

Zhu et al. Bioorg. Med. Chem. Lett. 2006, 16, 5507

Structure Identifier Standard.Relation |Standard.Units |IC50 Document
= n 56000.000 https://www.ebi.ac.uk/chembl/document report card/CHEMBL113%687
Cmpd X
9 HO
u; G |
= nM 56.000 | https://www.ebi.ac.uk/chembl/document report card/CHEMBL 1145042

Table 1. Comparison of the HERG Channel Affinity to That of
the Intended Pharmacological Target for Several Drugs

HERG
drug target affinity IC50  comment
terfenadine 58 nM (histamine H1 Kj) 56 nM withdrawn
astemizole 3 nM (histamine H1 Kj) 0.9 nM withdrawn

cisapride 29 nM (serotonin 5HT4 Kj) 47 nM  withdrawn
sertindole 0.6 nM (serotonin 5HT2A Kj) 3nM  withdrawn
thioridazine 27 nM (dopamine D2 Kj) 191 nM black box?@
pimozide 12 nM (dopamine D2 Kj) 18nM TDP?

grepafloxacin up to 2.4 uM (bacterial MIC<) 50 uM  withdrawn

Pearlstein et al. J. Med. Chem. 2003, 46, 2017



Bioavailability of Desipramine: 0.15

Looks quite realistic ..... Q N O

SAR Data
= Activity Information

Metabolite Data Toxicity Data Clinical Data

S.No REF ID Source Activity Type Activity Enzyme Cell Assay P

1 36683 HUMAN Fu =0.15 Bioavailability A
2 36683 HUMAN Vdss =20 UKg Distribution D
Lombardo et al. J. Med. Chem. 2004, 47, 1242 SimulationsPlus
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Looks quite realistic.....

UNTIL we notice the “Assay Methods” Q O
N

SAR Data
= Activity Information

Toxicity Data Clinical Data

S.No REF ID Source Activity Type Enzyme Cell Assay Assay Typﬂ
1 36683 HUMAN Fu =0.15 Fraction of compound unbound in human  Bioavailability A
plasma was delermined
2 36683 HUMAN Vdss =20 UKg Volume of distribution of the compound al  Distribution D

sleady stale was delermined in human

Lombardo et al. J. Med. Chem. 2004, 47, 1242 SimulationsPlus
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agents. We evaluated hERG activity in a functional automated
patch clamp assay (see Supporting Information for Methods).
In this assay, AM808S showed an ICs, of 0.6 uM. The 2§-
hydroxy group of AMS8191 improved the polarity and
attenuated the hERG activity (IC;, = 18 uM). However,

AMB191 2--0H, 25 (6 . . . .
AM8192 2-(-OH, EHE?':: more than an order of magnitude attenuation of hERG activity

may be required for a clinical development compound.

Singh et al, Bioorg. Med. Chem. Lett. 2015, 25, 2409 HO N H o
UL

N (4) R =F, 25, (-)-enantiomer
(88) R = CN, (+)-enantiomer
(89) R = CN, (-)-enantiomer

List R Sas SaMR Sp Ef Ec Ab Pa hERG binding (ICsq, nM) PX hERG (ICsq, nM) clogD; 4
4 F 0.02 .06 05 0.5 2 05 8 26.00 18.00 19
88 CN 0.031 0.031 0.25 1 4 05 8 2.13 2.00 13
89 CN 0.063 0.031 0.25 4 1 16 2.58 NT 13

Our model suggested that the correct hERG IC;, of AM8191 is 18 nM and NOT 18uM

©Simulations Plus, Inc., 2019 All rights reserved



Structure Identifier | Chernical Name ‘e;alt_SoNent |Lusu_mgkg
23142-01-0 Carbetapentane citrate OC(CC(0)=0)(CC(0)=0)C(0)=0 810
[NF]
-
onN“»% citrate 810
a
77-23-6 | Carbetapentane 7 150
N o —
A~ 150
122059-60-5 | Disopyramide | OP(=0)(0)0 280
Phosphate
phosphate 880
3737-09-5 | Disopyramide 7 333
- 333
139-10-6 | Dextroamphetamine | OP(=0)(0)0 1302
Phosphate
phosphate 302
H,N
51-64-9 Dextroamphetamine | ? 38
- 38
H,N

Structure |Identiﬁer Chemical_Name |Sall_$o!vent |L050_rngkg
28558-32-0 Thiabendazole P(0)=0 3100
H hypophosphite H
0-
| 7 YPo" 3100
Y J phosphite
148-79-8 | Thiabendazole IE; 12080
H
| 72 e 2080
an
" 17327-87-9 Dihydralazine sulfate  S(0)(0)(=0)=0 1400
NF ) N""NH,
N suifate 400
H
|63868-75-7 ' Dihydralazine «a 1350
H hydrochloride
NF SN,
H,N\N ~ | - 350
H
1111199-29-2 ' Thiazolo(4,5-c)quinel... S(0)(=0)(=0)CC 1290
N\ monocethanesulfonate
Monoethyl- 290
@’ sulfonate
1111199-28-1 Thiazolo(4,5-c)quinol... CI 1350
monohydrochloride
— 350




It is tempting to automate curation itself by accepting as correct (........ ) but the potential for (false) positive reinforcement
(....) is dangerously high.

H 0O ©
N
V({N N
Nf"'
H
21

The Compound 21 shows extracellular
double bond in original article

Transcribed likewise in the database

Always “jumped-out” as an outlier in our in-
house Rat PPB model. Hence needed careful

Table 3. SAR of 3-(4-Heterocycl-1-yl)phenyl-
acetamido-5-cyclopropyl-1H-pyrazoles (21—32)

review.

Waldman et al, J Comput Aided Mol Des, 2015, 29, 897 Pevarello et al, J. Med. Chem. 2005, 48, 2944

Entry  Het
21
22

— H
23

B
24

A,
25

_&H

o]

o

H ,O
N
/ \ Het
N
H
o-methyl CDK2/cye A2780 Caco-2 Solubility Plasma
configu lin A (ICs;: nM)*  Permeabili (uM; buffer Protein
ration (ICs0; ty pH7) Binding
nM)* (%)
R.S 77 >10,000 Moderate 220 48
R.S 12 2,250 Moderate 224 74
R 455 13.200 Moderate 220 74
S 2 1,270 Moderate  >225 74
RS 17 4,540 Low 201 67
R.S 150 6,400 222 67



Table 1| SAR and key in vitro propeties of phenyleyclo propylearboramide analogs

H &9+ 038

A
14 OO H 714022
15 OO F  17.0+£027
16 O H 721:o03

at Oplate, SHT25*

50% inhib, o
attopm  HRLGR

61% inhib.
atilopm Qe

Na®, muscarinic,
at SHT1

a log D LLE a,,
Comrrpivund it R3 ol pk® o2 pk* Off-targets profiling  JACD Joy DF  [clLEP pka [ACD phaf (ralf
{#)-1 E:,Tn"““‘ w H B7+£038 m Ca*, SHT2a, 217 L3 54 10.1 nt
@l o™ A H esross 66 aerendr 11 s 104 147
H H 8+ 027 - g 5.7 0
=}l O’jﬁ'i'l a8+ 027 ar Ma Ll 04 ni

L1 6.0 93 32
114) 156) (93 nt
03] [66]  [106) 17

656 | Med. Chem. Commun,, 2011, 2, 655-660

This joumnal is ©@ The Royal Sodety of Chemistry 2011

Structure

|dentifier

Previous Structure

©Simulations Plus, Inc., 2019 All rights reserved

Correct Structure

Cmpd A

ChEMBL Structure

Even after including in model building efforts (RLM
Clearance), this compound was predicted as an
outlier. Hence needed careful review.

Valade et al, Med Chem Commun, 2011, 2, 655
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* \Where do errors come from?

*HOW to find them?

° Why should we care about them?
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Cl

LD, = 3955 mg/kg
31 most similar structures (sim > 0.8)

The LD, range is 0.25-77 mg/kg.

https://chem.nlm.nih.gov/chemidplus/rn/
startswith/89427-25-8

©Simulations Plus, Inc., 2019 All rights reserved

4228-99-3

. 2338-27-4
H cl
i | <\ |
Cl
14863-40-2
F| N
| ﬁ
f Cl
_N 3671-61-2
I H -~
}—|—<\ |
N 18225-94-0
N ]
|—|—< ]
H ¥
cl
N 2338-29-6
H Cl
|ﬁ ]
Cl
cl
4228-93-7

18.286

18.3

1.519

1.52

55

55

441

4.41

2.386

2.39

0.245

0.25

4122

4.12

Adamson et al, Pesticide Science, 1984, 15, 31

CF,
6% | T
,L;ﬁ
‘ log LDy
No. Substituent {(umol kg™")
1 — 2.17
2 5-Me 2.50
3 5-Et 2.1
4 5-tert-Butyl 2.16
5 5-F 1.91
02; i 1- .
87 4,5-Di-Cl;6-NO, 226
-88 4,6-Di-Ci:5-N 2.08
89 4,5-Di-C1;6-CN 1.15 0.322 mg/kg
90 4.5,6,7-Tetra-F 1.11
91 4-F;:5.6.7-tri-Cl 0.44
[+7] 4,6-Di-F;$5,7-di-C! 0.76
93 4,6,7-Tri-Cl:5-F 0.89
94 4,6-Di-F;5,7-di-Br 1.28
95 4.5.7-Tti-Br;6-F 1.34
SimulationsPlus
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https://chem.nlm.nih.gov/chemidplus/rn/startswith/89427-25-8

Structure Identifier LD50_mgkg
_/ 22787-58-2 7070
:D”;(o,\ 7070
) . o_/ 21327-311 9.75
PPN 9.75
AN
o o fD ,‘ O_/ 22787-59-3 1.62 1 62
S © B o‘f’.;o .
AT \IP'J’ -
\‘\/u I~ 21409-78-9 597
ot
j:lj PPN 5.97
LD = 7070 mg/k — 22620-72-0 246 .
50 =7070 mg/kg NN Our analysis suggested that expected
n Wﬁ? 246 LD., could be in the range of 6-12
11 most similar structures K
) . O_/ 26662-09-9 334 mg/ g
, Y e 3.34
The LD50 range is 1.6-15 mg/kg.
SR 2.91
-~
ﬁ)\jﬂ o~ 2.5
N ( !,\O/\
PN
SimulationsPlus
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cl

0030

0.030

0076

0.076

0.020

0.020

0.083

0.270

0050 CHEMEBL1933837

0.050

0,007 CHEMEBL203T118

0.007

0L2%0 | CHEMBL1372485

0.250

CHEMBLYS38940

CHEMBL203T132

CHEMBL3393514
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* While building the Rat Liver Microsomal Clearance Model, a few cmpds needed correction of units
& biological scaling
* Interim model suggested necessary corrections before including in the final dataset

Chart 2 X
Chart 2 X Chart 2 X 'l-;@ﬂ.ﬂ@[_‘ vym K ‘ > )l
Vel l@QX 22 K<S O LogegedQX AT K< RS )
Lo RA2 = 0.672; Linear Regression RMSE = 0.387 and MAE = 0.283 R"2=0.631; Linear Regression RMSE = 0.389 and MAE = 0.274
R*2 = 0.498; Linear Regression RMSE = 0.453 and MAE = 0.313 ! Slope = 0.576; Intercept = 0.870 Slope = 0.619; Intercept = 0.789
Slope = 0.515; Intercept = 1.009 N =1376; RMSE = 0.512; MAE = 0.341 N = 1376; RMSE = 0.505; MAE = 0.336
N = 1376; RMSE = 0.634; MAE = 0.377
7 o
4.0 40
35+
= 3.5
3.0
25 E < 0
3 I
:| 2.0 R -
| 15+ 3 5
<] E =
2 1.0 =
e - -l 9
g o5t o
= E »
g oL R = s
0.5 Ry &
= e
1.0 1.0
= ° ( L
A5 L y o
- 4 - g
204 * ./ 05 hl\rl’ll TN I0 1 NI W 0 O NLINT I WNCAY H  I O O  CA I  I WCAN I O IOCA
L r T T T T T T T T T
U 17 WL N O 1N N TN U 0 WL B N N VW U O U N A I O O JCY O U LN | E -3 -2 -1 0 1 2 3 4 5
1 1 1 1 ) I ! 1 1 0 Ll 1 1 Ll
3 2 A 0 1 2 3 4 5 y log(CL;,;-Observed)

Color: <None>
log(CL;,;-Observed)

Color: <None>

Reported units:  puL/min/mg of protein Unit discrepancies... 1000 fold
Actual units : mL/min per gm of liver
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_ ADME Data || Metabolite Data | Toxicity Data | Clinical Data |

= Activity Informabion -

Assay Type  Common Name m Entrez ID Source  Activity Type  Activity '
GLUCOKINASE ACTIVATOR pECS0 = 0078 —
POTASSIUM
CHANNEL INHIBITOR 3ITST HUMAN plCS0 = 35

EV11.1

Table 4 Representative compounds identified in the matrix exercise

" Table 4 Representative compounds identified in the matrix exercise

St

wEo

|l cocoRrRRrRRE=T 2

37/AZDY485 38 39/AZD3651 10
N F L
wo L LT °\iu’®, N o\irﬁ T :JLH/@
E% o @K A (L LE WWN‘VJ» A
N TN o N

Structure = ',.' % = ﬁ: \j‘ou it /Lj N ;" \lon

@*m o ] i @*m
GK ECso/uM 0.096 0.049 0.078 0.078
log D 2.3 2.7 1.9 2.3
Solubility/uM =750 80 =50 >750
MDCK P, A to B/nm s~ 35 73 78 98
hERG IC5/pM 62 19 >100 36
Rat CI(Cl,)/mL min~" kg™ 25 (74) 42 (320) 18 (39) 31 (91)
Rat Vi, /L kg™* 1.2 1.7 1.5 1.5
Rat F% K 28 100 75
Dog Cl(Cl,)/mL min~* kg™* 18 (60) 30 (210) 18 (49) 51 (170)
Dog V, /L kg* 1.1 1.1 0.9 1.5
Dog FY% 87 32 43 12

Many times, we just miss on removing a few data points that are wayyyyyyyyy (?) out of the NORMAL RANGES

©Simulations Plus, Inc., 2019 All rights reserved

Waring et al, Med Chem Commun, 2013, 4, 663
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R*2 = 0.350; Linear Regression RMSE = 0.136 and MAE = 0.103
Slope = 0.359; Intercept = 0.558
N = 291; RMSE = 0.225; MAE = 0.168

RBP

Indomethacin

*
L1 | L B [ T JRipy 1 | ) L 1 [SISIS] [ | L Lt B
0.5| 1 U U U T T T T T T U T

©Simulations Plus, Inc., 2019 All rights reserved = o < m = s ok " - "y O " - A




In Vivo Parameters®

TABLE 3

Mean intravenous and oral plasma clearance data, number of subjects, blood/plasma rati

:

Drug CLiv- Renal CL fu,p Ry References for all the clinical data are listed in the supplemental data. g
Observed In Vivo Plasma Clearance” é
R Ry
mi - min " - kg Intravenous Oral
Diclofenac 4.84 0.06 0.004 0.71¢ g s
Gemlfibrozil 1.70 002 0005 0.75° mi+ min " kg
Mycophenolic acid 2.49 0.01 0.010 0.60 Quercetin 5.2(0.6-12) 391 (1.55-62381) 1
Naloxone 21.70 0.00 0.570 1.00° Raloxifene 14.7¢ 735 (735-831) 1
Propofol 2772 0.00 0.015 088 Salbutamol 8.4 (7.6-9.3) 16.6 (12.6-22.9) 1
Telmisartan 1232 000 0005 124 Troglitazone 2.5 12.8 (5.3-14.6) 0.55

“ References are listed elsewhere (Supplemental Tables 2—6).
b Jw, ucT Values taken from in-house data were available.
© Measurement made in vitro.

4 No suitable in vitro data were available so in vivo J. ugT Was used.

¢ No data available; value of 1 assumed for basic drugs.
TBlood clearance data.

Drug Cloce R, CL, F %
17
ml - min~" - kg™ ml - min~" - kg™!

Quercetin 11 1.0 0 0.001¢
Raloxifene 14.7° 1.0 0 0.02
Bazedoxifene 6.7 0.55 0 0.06

Diclofenac 35 0.63 0 0.54

Tolfenamic acid 22 0.66 0 0.60

Tolcapone 1.9 0.61 0 0.60

Entacapone 12 0.59 0 0.25
Telmisartan 84 0.67 0 043
Gemfibrozil 1.7 0.58 0 0.98

Etodolac 0.66* 0.55 0 0.80

Ind thaci 14 0.55¢ 0.21 1.0

|

N.A., no subject information available.

“ Data are weighted mean (range). For salbutamol, weighted renal clearance was 4.8 and 4.3 ml - min~ ' - kg_l
egligible for other drugs.

? Assumed to be 1 for basic drugs and 0.55 for acidic drugs.

© Calculated from oral clearance data (735 ml - min~' - kg™ ') and reported bioavailability of 2% (Hochner-Celnikief:

4 Calculated from CLy, (11 ml - min~" - kg ") and oral clearance (8333 ml - min~' - kg™') (Cuﬁ}

? Calculated from oral clearance data (735 ml - min~' - kg ') and reported bioavailability of 2

© Calculated from oral clearance data (86.7 ml - min~' - kg~ ') and reported bioavailability of

9 Calculated from oral clearance data (0.82 ml - min~' - kg~') and reported bioavailaty
(http://www.accessdata.fda.gov/drugsatfda_docs/label/2006/0189225022,020584s0091bl.pdf).

“ Calculated F,F; was < 0, because CL,/Ry/Qy was > I. Therefore. CL,o/Ry, was assumed to

/ When calculated F,F, was > 1. it was treated as 1.0.

% Assumed to be 0.55 because indomethacin and etodolac are acidic drugs (Cubitt et al., 2011).

Gill et al, Drug Metab Dispos,
2012, 40, 825

Cubitt et al, Drug Metab Dispos,
2011, 39, 864

©Simulations Plus, Inc., 2019 All rights reserved

Nakamori et al, Drug Metab Dispos,

2012, 40,1771

SimulationsPlus
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I-SHUEED -iISIS Mol. Formula
C33H5205
WDI Mol. Farmula
C33H52 05
MOLNAME
DODECYL-ROXIBOLONE

NN

1SIS Mol. Farmula

C21H2g05

Entry/Modif Dates

WDI Mol. Formula Y 1990.1-2002.2

Chiral C21 H28 05
MOLMNAME C
ROKBOLONE Prodrugs
S : Struc2D 1SIS Mal. Formula
ROXIBOLONE R .
REC. C31 H 4805
Entry/Modif Dates il WDI Mol. Formula
1990.1-2007 2 C31 H48 05
MOLNAME
DECYLROXIBOLOMNE

INM

Entry/Modif Dates
1990.1-2000.4

Mammals have problems metabolizing odd-carbon long chain fatty acids, so they are not very common when
it comes to prepare the prodrugs.

Courtesy: Bob Clark’s Diaries SimulationsPlus
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* \Where do errors come from?

* HOW to find them?

*\WWhYy should we care about them?
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Latest Popular Topics

Bigfoot sighting reported in California
2017 has been a 'record year' for sightings of the

Loch Ness monster

YOUWHAT?

by Alexandra Lehnert, KMPH | Thursday, October 12th 2017




ID 2157

Amiodarone
Solubility @

Amiodarone

CID 441325

Amiodarone hydrochloride

Low

» from DrugBank

Soluble @ 25 deg C (g/100 ml): chloroform 44.51; methylene chloride 19.20; methanol 9.98; ethanol 1.28;
benzene 0.65; tetrahydrofuran 0.60; acetonitrile 0.32; 1-octanol 0.30; ether 0.17; 1-propanol 0.13; hexane 0.03;
petroleum ether 0.001; sparingly soluble in iso- propanol; slightly soluble in acetone, dioxane, and carbon

tetrachloride

O'Neil, MJ. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. 13th Edition, Whitehouse Station, NJ:
Merck and Co., Inc.. 2007., p. 85

¢ from HSDB

In water, 700 mg/l @ 25 deg (]

O'Neil, MJ. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. 13th Edition, Whitehouse Station, NJ:
Merck and Co., Inc.. 2007., p. 85

¢ from HSDB

https://pubchem.ncbi.nlm.nih.gov/compound/2157

Solubility @

Soluble @ 25 deg C (g/100 ml): chloroform 44.51; methylene chloride 19.20; methanol 9.98; ethanol 1.28;
benzene 0.65; tetrahydrofuran 0.60; acetonitrile 0.32; 1-octanol 0.30; ether 0.17; 1-propanol 0.13; hexane 0.03;
petroleum ether 0.001; sparingly soluble in iso- propanol; slightly soluble in acetone, dioxane, and carbon

tetrachloride

O'Neil, MJ. (ed.). The Merck index - An Encyclopedia of Chemicals, Drugs, and Biologicals. 13th Edition, Whitehouse Station, NJ:
Merck and Co., Inc.. 2001., p. 85

¢ from HSDB

In water, 700 mg/l @ 25 deg (}

O'Neil, MJ. (ed.). The Merck Iindex - An Encyclopedia of Chemicals, Drugs, and Biologicals. 13th Edition, Whitehouse Station, NJ:
Merck and Co., Inc., 2001., p. 85

» from HSDB

SimulationsPlus

: : i Courtesy: Bob Clark’s Diari
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https://pubchem.ncbi.nlm.nih.gov/compound/2157
https://pubchem.ncbi.nlm.nih.gov/compound/441325

PUb@hem Pentazine (Compound) =: conTENTS P

United States
ISET!I:_:HmPHMI Protection 2.3.1 CAS Z

- 290-97-1

Wikipedia

» from ChemlDplus; EPA DSSTox

Pentazine is a hypothetical compound that consists of a

ksix-membered aromatic ring containing five nitrogen
atoms with the molecular formula CHNs. IHEREIGEE

pentazine is used in the nomenclature of derivatives of PIJ b © hem Pentazine (Com pOUI"Id)

N this compound.
@BE

5 Chemical Vendors

Read more

Showing 1 Substance per Vendor View All [7] (E) Viewin Entrez ¥ Download
-
Intrinsic Properties Chem-Space.com Database
N \ PubChem SID: 343047693 Purchasable Chemical: €SC010257012
Molecular Formula: CHNs & Mol File .
\ al : ChemTik
N Q Find All Chemicals PubChem SID: 162499770 Purchasable Chemical: CTK1A5264

Iy Average Mass: 83.054 g/mal Ambinter

PubChem SID: 368788451 Purchasable Chemical: Amb25295300

Ll |sotope Mass Distribution

I Monoisetopic Mass: 83.023195 g/mol > from PubChem

.. IS @ nonexistent compound that has a DSSTOx record.
.. got into the literature for computational work trying to rationalize the fact that it does not exist

.. got a CAS Number
.. is (surprisingly) available to purchase from chemical vendors

Once that happened, it became "virtually real" regardless.

SimulationsPlus
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Wikipedia

Pentazine is a hypothetical compound that consists of a
lsix-membered aromatic ring containing five nitrogen
atoms with the molecular formula CHNs.

he name
pentazine is used in the nomenclature of derivatives of
this compound.

Read mare

Bioisosteric
Replacement

Intrinsic Properties

Iy Molecular Formula: CHNs & Mol File

Q, Find All Chemicals

Ik Average Mass: 83.054 g/mol

Ll |sotope Mass Distribution

I Monoisotopic Mass: 82.023195 g/mol

®
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Molecular Formula:

Molecular Weight:

C228Hosg

2837.292 g/mol

US6281371

a2 United States Patent
Klosel et al.

(54) LIPOPOLYAMINES, AND THE
PREPARATION AND USE THEREOF

(75) Inventors: Roland Klésel; Stephan Konig, both
of Miinchen (DE)

(73) Assignee: Biontex Laboratories GmbH, Munich
(DE)

SimulationsPlus
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US 6,281,371 Bl
25

An alternative route to the same molecule is the alkylation
of N,N-dioctadecylethylenediamine with N-BOC-3-
bromopropylamine:

lipopolyamines and substances (raw materials) to R

synthesize them

O
e B HNJ\Q\|< base

\/\/\/\/\/VM f\mﬂsoc

NH N
: \/\N
\/\/\/\/\/\/\/\/\l 0
L
NN \[Ij:\‘//\‘/mz NHBOC
N~ lTFA
k/\NHz
W\/\W 0
} !
- \/’\\NH/

Nﬂwmz W/W /r\ }% :

NwN

Los

@

SimulationsPlus
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Reagent 1/3ul/+serum =

Reagent 1/6pl/+serum

Reagent 1/9ul/+serum

Reagent 1/3plM+serum

Relative Transfection Efficiencies

Reagent 1/oplfeserum FEE

Reagent 1/9ulf+sermm [

Reagent 2/3ulM+serm

Reagenl 2/oplfserum

Reagent 2/9ul/+serum [

Reagent 2/3pl/+serum

Reagent 2/6pl/+serum 5

Reagent 2/9ul/+serum f

Reagent 3/3ulf4+serum  fzs

Reagent 3/6plM+serum

Reagent 3/9ulf+serum [

Reagent 3/3ul/+serum [

Reagent 3/6pl/+serum

Reagenl 3/9ul/+serum e
0%

10% 20% 30%

40%  30%

6% F0% 80% 90%
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Structure Identifier plC50 IC50
CHEMELZ2440459 6.883 131.000
;’% * Not all Activity cliffs are Mistakes/Errors

| D

T B -~ « Some Activity Cliffs are Real. (hERG IC,
data)
O~  VALIDATE/VERIFY what you see is real

CHEMBL2440450 | 4323 47500.000 and not an artifact or human error

) HO _}

©Simulations Plus, Inc., 2019 All rights reserved Brudeli et al, Bioorg Med Chem, 2013, 21, 7134 SimulationsPlus
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SAR AND QSAR IN ENVIRONMENTAL RESEARCH, 2016 T. I &F .
VOL. 27,NO.11,911-937 e aylor rancis

http://dx.doi.org/10.1080/1062936X.2016.1253611 Taylor & Francis Group

An automated curation procedure for addressing chemical
errors and inconsistencies in public datasets used in QSAR

modelling®
o >/: \ ./\: ‘ o=>_H N/\:
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Structure

|dentifier

SAR AND QSAR IN ENVIRONMENTAL RESEARCH, 2016
VOL. 27,NO. 11,911-937
http://dx.doi.org/10.1080/1062936X.2016.1253611

Taylor &Francis Group

Taylor & Francis

Structure

|dentifier
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An automated curation procedure for addressing chemical
errors and inconsistencies in public datasets used in QSAR

modelling?
H,N H;N
N _Y —
o — o=
— L >_H
H,N H,N

Courtesy: Marvin Waldman’s Diaries
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Good and correct data helps to build Extra-Ordina I'Y model NOT just Extra & Ordina 'Y Model

=y (x Y |

Extra Ordmarv ()

[ I(' (\(’ ! | ) | !/ ! | .n’l ) |
(‘\ l, ) { ¢ ) ¢

() Extra&Ordinary ( ()

©Simulations Plus, Inc., 2019 All rights reserved
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machine learning

* One needs to be vigilant while using any bioactivity databases or
compilations

« Watch out for A(B)CD’s ;--_
« Automation is necessary but it could be dangerous -B-
« The Extra-Ordinary OR Extra & Ordinary 2?7 h ﬂ‘tn

* |If you see something, say something

» Pears for your heirs

©Simulations Plus, Inc., 2019 All rights reserved SimulationsPlus
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