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Abstract: Holographic quantitative structure—toxicity relationships (HQSTR) of alkyl-3,4-dihydroxybenzoate (A) and N-
alkyl-3,4-dihydroxybenzamide (B) derivatives were analyzed and discussed. The HQSTR model X for the skin sensitivity
showed the best predictability based on the cross—validated P, (q2 =0.744), non cross-validated, and conventional coefficient
(v, =0.978). The relationships between melanogenesis inhibitory activities and skin sensitization of compounds have a
tendency to a reciprocal proportion. Therefore, the more higher melanogenesis inhibitory activities of compounds were, the
more lower skin sensitization of compounds became. The side chain, C1 ~ C3 part of Rl-substituents in (A) and (B) did not
exhibit any contribution to skin sensitization. Particularly, it is reveals that the skin sensitization of ester (A) were slightly
lower (A <B) than that of amide (B) and melanogenesis inhibitory activities of (A) were slightly higher (A > B) than that
of (B). It is founded that the alkyl-34-dihydroxybenzoate derivatives (A) were an ideal compound as an ingredient of
whitening agents.

Keywords: holographic QSTR analyses, skin sensitization, whitening agent. Alkyl-34-dihydroxybenzoate and N-Alkyl-
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Figure 1. General structures of alkyl-34-dihydroxyben-
zoate (A) and N-alkyl-3,4-dihydroxybenzamide (B) deri-
vatives as substrate molecules.
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Table 1. Calculated Skin Sensitization Values (DS.), Pre-
dicted Values (Pred.) by HQSTR Model and Their Devi-
ations (Dev.) for Training Set

No. Rl R2 DS?  Pred”  Dev’
01 H OCH; 8% 869 021
02 CHs OCH; 872 847 025
03 Csthy OCH; 220 206 015
05 CHs OCHs 162 164 -0.02
06 CHs OCiH; 109 107 002
07 CHs OCH, 102 -129 -027
08 CHs Iso-butoxy 019  -031 0.2
09 CHs Benzyloxy 10.88 11.84 -096
10 CHs OH 1226 1234 -008
11  Isopropyl OH 21.89 21.49 0.40
13 Isopropyl H 10.75 11.60 -0.85
14 CHy H -457 -394 063
15 CiHo H -446  -347 099
16 CeHis H -424 -39 -0%
17 CsHy H -400 -392 -017
187 CiHaz H 1.4 089 105
19 GHs H 105% 977 079
20 CHs OCH; 753 720 033
21 Gl OCH; 68 577 108
22 CiHs OCH; 677 696  -0.19
23 GsHi OCH; 683 742 059
24 CgHis OCHs 6.89 735 -0.46
2% GHis OCH; 69 739 044
26 CsHyr OCH; 698 737 039
287 Cill OCHs 1902 1945 043
29 OH OCH; 1635 158 049
31 C3HsOH OCH; 837 79% 041
33 CsHeColls OCH; 750 711 039
34 Celli-p-OH OCH; 1109 114 035
35 CeHi-m-OH OCH; 1242 1263 021

Ave 0.21

¥ Discriminant score of sensitizationn Sum of the products in the
descriptor contribution table, calculated from Topkat program

v predicted values by HQSAR model X1

¢ difference of D.S. values and predicted (pred.) values

9 R1=3,7-dimethyloctany] group

® 1-methylpropyl group

" average residual of traning set.
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Figure 2. Relationship between observed melanogenesis
inhibitory activity (MIA) and skin sensitization (DS).
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Table 2. The HQSTR Analyses for the Influence of
Various Fragment Sizes on the Key Statistical Para-

meters.

Models Fsize Length re(d® SEe® v SEw” NC”

I 2~5 8 0519 506 0907 2227 5
I 3~6 257 045% 5377 0839 2435
il 4~7 257 0513 508 0931 1920
NV 5~8 257 0607 4569 0938 1.809
v 6~9 401 0595 4550 0918 2040
VI 7~10 151 0487 5222 088 2328 5

? Standard error estimate: in case of cross-validated (cv.) and non
crossvalidated (ncv.)
optimum number of component.

“ The best fragment size.

SHo v an

Table 3. HOQSTR Analyses for Various Fragment Dis- |
tinctions on the Key Statistical Parameters Using Frag-
ment Size Default (5~8)

Best

Length
VI Atomvbond® 33 0547 4907 0910 1266
v Connectivity 257 0607 4569 0938 1809
VI Hydrogen 353 0546 4912 0913 2152 5
Commectivity
-Hydrogen
x? . Chirality” 50 074 362 0978 1083 5

? Standard error estimate: in case_of cross-validated {cv.) and non
cross-validated (ncv.)

K optimum number of component.

“ In all case, the atoms and bonds flags are turned on.

¥ The best model

® This option is used by combining with all distinctions.

Models Distinctions Pl SEw? P SEa® NC”

X 0666 4214 0953 1583 5

& vYehle 3%E 240 94 dgEE T g% 23
el M =& F3ELS 1IRL= 1sopropy1 R2=0H:

DS. =21.89) 1A & 3¢HES 14(R1 =CHy, R2
=H: DS -4500Ir). =g, dHatd A4 A3 4%
(obs.plsy) [317 FF ZAAHFe BA(Figure 2)& ¥

sfe} £ A3} o5 ek weldA FF 3, Wehd
B9 AREA) B AF YY) e A

2. =
AL Fx ¥ge wg 9f pAFe BAES
i A7|(fragment size)7} 2~
w2 HQSTR Zd(I ~VDE H=3ld
Table 20 Az]35t}.

B2 =749l A7171 5~ 8Y ¢l best length= 257
a8 AA ZAe g7+ 59 FHNA crossvaidated

J. Soc. Cosmet. Scientists Korea, Vol. 31, No. 1, 2005



94

Table 4. Calculated Skin Sensitization (Calc.), Predicted
Values (Pred) by HQSTR Model X and Their Deviations
(Dev.) for Test Set

No Substituents DS. ) .
Ri Re Calc.  Pred? Dev.

04 CH:CHC(CHs}» OCH3 317 4.33 -0.16
12 CHs H 242 -2.31 -011
27  CH(CHs). OCHs 4.06 458 -0.42
30 CHOH OCH3 18.04 1858 -0.54
32 CHCGHs OCH;3 9.88 10.42 -0.54

Test.Ave” -0.35

? Predicted values
Y difference of calewlated (Calc. plep.) values and predicted (Pred. plso) values
© average residual of test set.

Pred. DS

-1‘0 2‘0

Cale. DS
Figure 3. Relationships between observed values (obs.)
and actual prediction values (pred.) against skin sen-
sitization (DS.) by HQSTR methodology. (Pred.D.S =0.978
DS+0145, n=30, s=0991, F=1243930, 1°=0978, ¢’ =

0.974).
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Figure 4. Atomic contributions to melanogenesis inhi-
bitory activities: Rl = CsHy & R2 =CHsO substituted ester,
A(3) (Pred.DS =4.33) and amide, B(21) (Pred.DS =3.53) are
shown in capped sticks. Green color denotes the greatest
contribution to the binding affinity while red signifies least
contribution and gray color signifies average contribution.
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