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Fig 1 The ATRA and TTNPB are antagonists of RAR, and the
9-cis-RA and LGD 1069 is agonists of RXR.
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Tab 1 The physical and chemical parameters of substituents in Hansch analysis; and the
observed and calculated activities by Hansch analysis and CoMFA
Activity
No R X bie Es | LUMO —log Ki(nmol* L™ 1
Cobs. ) Ceal. D™ (resd. )™ Ceal. D)™™ Cresd. D)™™

01 Me O 0.56 —1.24 0 —1.036 6.860 7.054 -0.194 6.912 -0.052
02 Et O 1.02 —1.31 0 —1.031 6.710 6.895 -0.185 6.829 -0.119
03 i-Pr O 1.53 -1.71 0 —1.024 6.950 6.654 0.296 6.878 0.072
04 n-Pr O 1.55 —1.60 0 —1.023 6.570 6.548 0.022 6.470 0.100
05 F O 0.14 —0.46 0 —1.034 6.150 6.465 -0.315 6.226 -0.076
06 O 0.71 -0.97 0 —1.025 6.890 6.821 0.069 6.825 0.065
07 Br O 0.86 —1.16 0 —1.006 6.980 6.889 0.091 7.000 —0.020
08 OH O -0.67 -0.55 0 —1.184 6.090 5.873 0.217 6.066 0.024
09 H CH, 0.00 0.00 1 -0.639 6.820 6.696 0.124 6.778 0.042
10 Me CH, 0.56 —1.24 1 -0.615 7.850 7.671 0.179 7.678 0.172
11 Et CH, 1.02 —1.31 1 —0.605 7.510 7.512 —0.002 7.396 0.117
12 i-Pr CH, 1.53 —1.70 1 —0.607 7.260 7.271 -0.011 7.358 —0.098
13 n-Pr CH, 1.55 —1.60 1 -0.592 6.860 7.165 —0.305 6.969 -0.109
14 F CH, 0.14 —0.46 1 -0.618 7.160 7.082 0.078 7.112 0.048
15 CH, 0.71 -0.97 1 —0.606 7.570 7.438 0.132 7.594 -0.024
16 DBr CH, 0.86 —1.16 1 —0.603 7.550 7.506 0.044 7.717 —0.167
17 OH CH, -0.67 —0.55 1 —0.497 6.310 6.490 —0.180 6.345 -0.035
18 OCH; CH, -0.02 —0.55 1 —0.558 7.020 7.079 —0.059 6.956 0.064

* Predicted by the Hansch equation (5); * * Predicted by the resulting CoMFA model.
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Tab 2 The regression analysis equation

e e Es I C n r S F Eq. No
0.33 0.59 6.42 18 0.737 0.351 8.90 (D
—0.44 0.62 6.16 18 0.721 0. 360 8.10 (2
0.78 —0.48 6.88 18 0.654 0.392 5.62 (3
0.79 —0.46 0.57 6.53 18 0.881 0.254 16.19 (4>

log I/Kd= —0.599C +0.23)7* + 0.493( +0.33)x — 0.716( + 0.50)Es + 0.617C +0.21)1 +6.079C + 0.37)

n=18, r=0.933, s=0.200, F=21.93, m,,» —0.41
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Fig 2 The orbit diagrammatic sketch
calculated by MOPAC program (LGD 1069

shown as reference molecule).
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Tab 3 The energy difference of two local minimals. E,, is the energy values presenting

“upward folding” conformation, E,;, presents “downward folding” shape; AE = E;,..; — Eping

No. 01 02 03 04 05 06 07 08 09
Eical 4.159 4.641 4.701 4.002 1.225 3.204 2.601 0.525 6.446
O 5.757 6.760 6.603 5.254 0.960 3.417 2.943 4.667 6.968
AE —-1.598 —2.299 —-1.902 —1.252 0.265 —-0.213 —0.342 —4.142 —-0.522
No. 10 11 12 13 14 15 16 17 18
Eieal 7.353 8.473 8.387 8.085 4.337 5.717 6.026 6.808 8.492
O 6.949 7.477 7.128 6.624 5.009 5.603 5.751 7.252 7.431
AE 0.404 0.966 1.259 1.461 —0.672 0.114 0.275 —0.444 1.061

Fig 3 The superimpostion of the two
local minimals of LGD 1069.

Fig 4  The overlap of the lowest energy
conformation of 9-cis-RA and LGD 1069.
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Fig 5Ca)  View of the CoMFA steric field
graph. More bulk in black regions, less bulk in
dim regions is favorable.
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Fig 6 Structure of the designed compounds predicted to bind RXR well.

Fig 7 Alignment of designed molecules
and LGD 1069.
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STUDIES ON THE STRUCTURE-ACTIVITY RELATIONSHIP OF
RETINOIDS —— HANSCH ANALYSIS AND 3D-QSAR STUDIES
ON SPECIFIC LIGANDS OF RETINOID X RECEPTOR

Huang Niu(Huang NJ» Chu Fengming(Chu FM) and Guo Zongru( Guo ZR)

CInstitute of Materia Medicas Chinese Academy of Medical Sciences
and peking Union Medical College s Beijing 100050 )

ABSTRACT Retinoids ( Vitamin A, its metabolites and synthetic analogues) play important
roles in a variety of biological processes, including cellular differentiation, proliferation and apoptosis.
The many diverse actions of retionids attribute to the ability of regulating transcription of different
target genes through activation of multiple retinoid nuclear receptors (RAR of RXR). Sos retinoids
with selective binding ability to specific receptor may not only have improved therapeutic indicess but
may also be invaluable for elucidating the molecular mechanism of retinoidal transcriptional activation.
Based on the two dimensional and three dimensional quantitive structure-activity relationships of
specific ligands of RXR, we carried out mimesis of enviroment of ligands interacting with their
receptor ands to some extents mapping the topological and physico-chemical characteristics of
receptor. The knowledge of the QSAR study will offer detailed molecular information for designs
synthesis and biological evaluation in drug research and development.

KEY WORDS Retinoids; RAR; RXR; Hansch analysis; CoMFA





