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QSAR/QSPR/QSRR

QSAR - Quantitative Structure-Activity Relations

- relates molecular structure to biological activity

QSPR - Quantitative Structure-Property Relations

- correlates molecular information with different properties

QSRR - Quantitative Structure-Retention Relations

- explains chromatographic retention by molecular information



Lipophilicity

Log P estimated by direct equilibration method or by 
calculation  according to different mathematical 
models
Octanol - water partition coefficient (Log P)

P = Co / Cw
The “flask shaking” method has some disadvantages:
it is tedious 
time consuming
may be applied in a limited range on the lipophilicity 
scale



Estimation of Lipophilicity by RPTLC

RPTLC method based on the assumed linear relationship between 
the molecular parameter RM and LogP

RM = log (1/ Rf  - 1)

RM (related to molecular lipophilicity) depends linearly on the 
concentration of the organic modifier of the mobile phase

RM = RMo + bC

φ0 = RMo/b



Principal Component Analysis

Principal component analysis (PCA) is a favorite tool in
chemometrics for data compression and information extraction. 
PCA finds linear combinations of the original measurement
variables that describe the significant variations in the data. 
PCA represents in an economic way the location of the 
compounds in a reduced coordinate system describing the data 
set with maximum possible information.
PCA gives both coordinates (scores) of the studied compounds 
and the loadings of variables on the principal components.



Structure of the studied compounds
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Structure of the studied compounds
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Experimental

Stationary phase: C18 silica gel bonded plates 

RP-C18/UV254 (20x20 cm) 

RP-C18W/UV254 (10x20 cm) Merck (Darmstadt, Germany) 

Mobile phase: methanol-water (25-45 %; 15-35 v/v)

Colored zones appeared on a colorless background

fluorescent blue-orange zones under UV lamp 
(λ = 365 nm)



Lipophilicity indices based on retention data
(RP-C18 silica gel)

0.644-0.5620.2350.278-45.244-0.0632.85012
0.687-0.6710.2250.288-45.100-0.0683.08011
0.802-0.9490.1970.352-45.593-0.0763.46510
0.846-1.0830.1990.355-44.856-0.0863.8629
0.693-0.6620.2240.276-45.747-0.0652.9518
0.702-0.7150.2270.295-44.874-0.0713.1957
0.597-0.5180.2730.180-42.485-0.0803.4076
0.1290.5680.445-0.217-37.107-0.0622.2975
-0.1521.2270.570-0.495-32.020-0.0501.6114
0.0610.7260.473-0.277-36.063-0.0602.1603
-0.2621.4860.621-0.600-29.275-0.0461.3322
-0.0901.1530.549-0.434-31.893-0.0290.9221

Mean 
RM

PC1
RM

Mean
RF

PC1RFφobRMoCpd



Lipophilicity indices based on retention data
(RP-C18W silica gel)

1.243-1.2550.0950.372-45.544-0.0612.75512
1.039-0.7790.1370.255-37.781-0.0813.07511
1.044-0.7770.1000.372-48.296-0.0452.16910
1.062-0.8200.1430.234-36.872-0.0903.3009
0.708-0.0540.2140.084-35.703-0.0662.3718
1.025-0.7670.1200.317-42.534-0.0592.4937
1.144-1.0180.0990.363-42.313-0.0662.8016
0.3990.6570.333-0.222-30.994-0.0672.0745
0.1251.2730.446-0.464-27.269-0.0561.5194
1.0690.6460.334-0.241-30.777-0.0712.1983
0.0311.4800.488-0.547-25.615-0.0531.3452
0.0691.4140.469-0.523-26.254-0.0561.4681

Mean 
RM

PC1
RM

Mean
RF

PC1RFφobRMoCpd



Computed different Log P

Computer programs based on atom contributions:
- SciQSAR: LogP1

- SciLogP: LogPc
- Chem3D Ultra 8.0: LogP2, PartCoeff
- XLOGP: XLOGP
Computer programs based on atom/fragment contributions:
- KOWWIN: KOWWIN
Computer programs based on fragmental contributions:
- cLogP: cLogP
Computer programs based on atom-type electrotopological-
-state indices and neural network modeling:
- ALOGPS: ALOGPs, AB/LogP, miLogP, AvLogP, COSMOFrag
- IAlogP: IAlogP



Values of the computed Log P

2.8302.5803.8001.9303.4502.7002.5400.9172.4572.2622.82512

2.4902.4302.6402.0202.8002.6102.4301.1212.8922.5452.92911

2.5802.0303.1602.1402.5503.2102.3701.4082.5022.6691.36110

3.4702.9804.6902.9003.9803.1503.1203.2412.4183.0372.9679

3.0102.5104.4802.6602.8802.6002.9402.2782.3972.3882.9488

2.6702.3703.3202.7402.2202.5102.8302.4822.8323.6942.4597

2.7501.9603.8402.8601.9203.1102.7802.7692.4432.8042.6246

1.7501.4301.7501.4601.6902.4501.7201.1131.6431.7551.5305

1.0200.6301.9500.6300.7900.7901.3201.3240.3502.3451.4684

1.8201.0202.2701.5801.3403.0501.6901.5131.2542.7651.2733

0.7200.4900.7900.7100.1301.0901.0901.0880.7852.3821.2792

0.8000.0801.3100.830-0.1301.6901.0101.3750.3950.2530.9531

AvLogPXLOGPKOWWINmiLogPCOSMO
FragAB/LogPALOGPsPart

CoeffLogP2LogPcLogP1Cpd



1.00MeanRM
18W

-0.911.00PC1RM
18W

-0.920.991.00MeanRF
18W

0.90-0.99-1.001.00PC1RF
18W

-0.840.930.95-0.951.00φo18W

-0.400.320.29-0.26-0.021.00b18W

0.86-0.88-0.860.85-0.67-0.731.00RMo
18W

0.83-0.94-0.960.96-0.87-0.360.861.00MeanRM
1

-0.840.940.96-0.960.880.37-0.86-1.001.00PC1RM
18

-0.850.950.96-0.960.880.35-0.86-1.001.001.00MeanRF
18

0.85-0.95-0.970.96-0.89-0.350.861.00-1.00-1.001.00PC1RF
18

-0.850.940.96-0.960.880.34-0.85-0.990.981.00-0.991.00φo18

-0.810.840.86-0.850.740.46-0.83-0.830.850.82-0.820.811.00b18

0.85-0.92-0.940.93-0.83-0.430.880.94-0.95-0.940.93-0.92-0.971.00RMo
18

0.86-0.91-0.920.91-0.79-0.500.910.96-0.96-0.960.95-0.95-0.880.95AvLogP

0.81-0.91-0.910.90-0.78-0.500.900.95-0.95-0.950.95-0.95-0.850.93XLOGP

0.76-0.82-0.830.82-0.71-0.430.810.88-0.88-0.880.87-0.87-0.790.87KOWWIN

0.81-0.86-0.880.88-0.75-0.450.840.91-0.92-0.910.90-0.89-0.870.92miLogP

0.80-0.87-0.860.85-0.74-0.530.890.91-0.91-0.910.91-0.91-0.820.90COSMOFrag

0.88-0.78-0.810.79-0.73-0.420.780.79-0.80-0.790.79-0.79-0.770.81AB/LogP

0.81-0.90-0.910.91-0.78-0.460.880.95-0.95-0.950.94-0.94-0.880.95ALOGPs

0.38-0.42-0.430.43-0.27-0.440.520.52-0.53-0.480.48-0.43-0.620.60PartCoeff

0.84-0.94-0.950.95-0.86-0.360.860.94-0.95-0.950.95-0.96-0.830.92LogP2

0.62-0.57-0.590.59-0.52-0.240.530.53-0.55-0.530.53-0.53-0.770.70LogPc

0.65-0.78-0.750.75-0.56-0.600.860.78-0.78-0.790.79-0.79-0.670.75LogP1
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Conclusions

The lipophilic character of of formyl- and acetylpyridine-3-
thiosemicarbazone derivatives has been investigated using TLC
retention data and and various calculated log P
Statistically significant correlations were found between 
lipophilicity indices, RMo, φo, scores corresponding to PC1 and a 
new scale based on the mean of retention indices
The scores corresponding to PC1 and the mean of retention 
indices appeared to be the best solution for the lipophilicity scale 
resulted from the retention data
LogP2, AvLogP and XLOGP have been appearing to be the most 
appropriate for chromatography 



The responsibility for The responsibility for 
changechange ……
lies within us.  We must lies within us.  We must 
begin with ourselves, begin with ourselves, 
teaching ourselves notteaching ourselves not
to close our minds to close our minds 
prematurely to the novel, prematurely to the novel, 
the surprising, the the surprising, the 
seemingly radical.seemingly radical.

Alvin ToefflerAlvin Toeffler

QSAR/QSPR/QSRR and the Bright Future of TLC



Thank you for your attention!


