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In this work, the logarithm of octanol-water partition coefficient (log P) of cinnamic acid
and cinnamate derivatives was determined by using Shake-flask technique. The log P values of
cinnamic acid derivatives obtained from Shake-flask method were in the range of 0.3-1.8, while
those of cinnamate derivatives were in the range of 1.21-2.70. Therefore, this indicates the
cinnamic acid derivatives are more dissolved in water than cinnamate derivatives. Quantitative
structure-activity relationship (QSAR) method has been applied to investigate the relationships
between structure and Log P of these two derivatives. The best Log P models of cinnamic acid
and cinnamate derivatives that were derived from multiple linear regression (MLR) analysis were
Log P = 11.267(+4.437) — 0.031(+0.013)SAG - 0.681(x0.576)PM3_LUMO, yielding statistic n =
10,1 =0.84,5=0.25, F=7.80 and Log P = -12.441(+3.997) + 2.857(+0.800)std_dim1
+ 0.710(+0.273)lip_don, yielding statistic n = 10, r" = 0.93, s = 0.17, F = 48.093, respectively.
Log P model of cinnamic acid derivatives has shown that the solubility of compound in lipid
(octanol) or water phases depends on molecular size and ionizability of compound. And log P
model of cinnamate derivatives has shown that the solubility of compound in lipid (octanol) or

water phases phases depends on molecular size and ability of electron dornors

Further investigation, the toxicity of two these derivatives was studied in human
Melanoma A-375 cell line. It was and found that their toxicity of them were in the range -1.334 to
-0.291. And then the toxicity model, Log EC,,, of these derivatives was also constructed in this

study and found that the toxicity of cinnamic acid and cinnamate derivatives based on two



properties: molecular size (GCUT_PEOE_1) and number of H atoms in molecule (a_nH). The best

log EC,,model was Log EC,, = 10.722(+8.143) +20.971(+17.119)GCUT_PEOE_1

—0.147(+0.064)a_nH, yielding statistic n = 21, ¥ =0.76,s = 0.37, F= 29.12.

Therefore, the obtained log P and log EC,, models have been successfully applied to
predict the biological endpoint of molecules and give a good predictive toxicity of other

compounds.

Keywords : QSAR, Multiple Linear Regression (MLR), octanol-water partition coefficient (log P),

human Melanoma A-375 cell line, cinnamic acid, cinnamate
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