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Abstract AHR regulates the expression of xenobiotics metabolizing enzymes (XMEs) as a transcription fact upon
binding of ligands that are mainly aryl hydrocarbons. The role of AHR in human physiology has been intensively
investigated for the past decades, however our understanding on AHR yet to be elucidated largely due to the lack
of proper chemical agents. It has been demonstrated that AHR correlates to pathogenesis for some diseases in recent
studies suggesting that the study on the AHR may provide a valid therapeutic target. Classical antagonists in current
use are reported to be partially agonistic whereas a pure antagonist is yet to be found. In this study,
phenyldiazenylaniline has been designed based on the structure of two known AHR antagonist, Resveratrol and
CH223191. The derivatives of phenyldiazenylaniline have been prepared and subjected to assessment as an AHR
antagonist in order to optimize the AHR antagonistic activity of the designed structure by means of convergence
study of organic synthesis and molecular biology.
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Fig. 1. Design of phneyldiazenylanilines as an

AHR antagonist.
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Fig. 2. Synthesis of phenyldiazenylanilines

ol pH7} 8~97} ¥ %5 NaHCO;E 7Fétal CHCLE
ol-gsto] X3PE-S FE}IL o] F Y FFsto] S
Al A" A=vE 29 (silica gel, CHCL)® 3}3HES
HEskdth weld siEs 384 HPLC (8%,
Waters 600)& ©o]-&-3to] sttt

F=Al Al AHEE aniline ¥ HCL, NaNOy,
NaHCO;= Sigma-Aldrich AHUSA) 2] A|E-8 AHE-3HS)
IS gulel A8 Sl YA A ALY AlES
ARESEl o 234 silica gel 2 Sorbtech AHUSA) 2]
AEE AHEsHTh

2.2 A"

2.2.1 A3 vl

HepG2 (human hepatoma) ¥+ MediatechAH VA,
USA) 2] glucose, glutamine®] 7Fe DMEM (Dulbecco's
modified Eagle’s media) 8]l invitrogen*HCA, USA)
9] FBS (Fetal Bovine Serum)E 10%7} H %% % 7}s}
o 37°C, 5% CO, 71l A vjste] AF-&-313iTt.

2.2.2 Luciferase Assays

HepG2 Al¥°] human CYP1Al promotor-LucE
transfectiondtil A B} T 96-well | o|ENA )
skl DMSO B+ 8399 DMSO €95 tds
L2 AFsta ARE 53 mdetsitt o] & 7k Al

2,37 8-tetrachlorodibenzo-p-dioxin (TCDD, 1 nM)Z %]

AHWI, USA)9] Luciferase Assay System kitS A-&-3}
o AZALe ZREF| upet A FEHE S
Applied Biosystem AHCA, USA)<] TR717 microplate}

microplate luminometerg AH&-ske] =835} T},
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3.1 fr=A A4

Phenyldiazenylanilines f=AE0] o}l o] 4
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Cmpd 1: TH NMR (CDCI3): § = 2.24 (s, 3H), 2.68 (s,
3H), 6.46 (dd, Ja = 80 Hz, Jb = 1.0 Hz, 1H), 7.25 (m,
1H), 7.29 (m, 2H), 757 (dd, Ja = 75 Hz, Jb = 1.0 Hz,
1H), 7.71 (d, J = 75 Hz, 2H) ppm. Mass calcd. for [M]
225.13, found (ES) [M] 225.

Cmpd 2: ITH NMR (CDCI3): § = 2.34 (s, 3H), 2.70 (s,
3H), 6.38 (d, J = 85 Hz,1H), 7.26 (m, 1H), 7.32 (m, 2H),
757 (dd, Ja = 80 Hz, Jb = 1.0 Hz, 1H), 7.71 (dd, Ja =
85 Hz, Jb = 1.0 Hz, 1H), 7.76 (d, ] = 75 Hz, 2H) ppm.
Mass caled. for [M] 225.13, found (ES) [M] 225.

Cmpd 3: TH NMR (CDCI3): § = 2.25 (s, 3H), 2.44 (s,
3H), 6.76 (d, J = 85 Hz, 1H), 731 (d, J = 80 Hz, 2H),
7.73 (m, 2H), 7.79 (d, J = 80 Hz, 2H) ppm. Mass calcd.
for [M] 22513, found (ES) [M] 225.

Cmpd 4: 1H NMR (CDCI3): § = 2.26 (s, 3H), 6.76 (m,
1H), 744 (m, 1H), 752 (m, 2H), 7.75 (m, 2H), 7.89 (dd,
Ja =85 Hz, Jb = 05 Hz, 2H) ppm. Mass caled. for [M]
211.11, found (ES) [M] 211.

Cmpd 5: 1H NMR (CDCI3): § = 1.37 (s,3H), 2.70 (s,
3H), 2.75 (m, 2H), 7.28 (m, 1H), 7.37 (m, 2H), 7.60 (m,
1H), 7.73 (m, 1H), 7.80 (d, J = 25 Hz, 1H) ppm. Mass
caled. for [M] 239.14, found (ES) [M] 239.

Cmpd 6: 1TH NMR (CDCI3): 6 = 2.14 (s, 3H), 6.65 (d,
J =85 Hz, 1H), 676 (d, J = 85 Hz,1H), 7.17 (m, 2H),
727 (m, 1H), 765 (m, 1H), 7.67 (s, 2H) ppm. Mass
caled. for [M] 229.10, found (ES) [M] 229.

Cmpd 7: TH NMR (CDCI3): 6 = 2.21 (s, 3H), 6.71 (d,
J =85 Hz, 1H), 7.30 (m, 2H), 751 (d, J = 9.0Hz, 1H),
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765 (d, J =95 Hz, 1H), 775 (d, J = 75 Hz, 2H) ppm.
Mass caled. for [M] 245.07, found (ES) [M] 245.

Cmpd 8: TH NMR (CDCI3): 6 = 2.22 (s, 3H), 4.00 (s,
3H), 6.71 (d, J = 80 Hz, 1H), 700 (m, 1H), 7.05 (d, J
= 85 Hz, 1H), 7.35 (m, 1H), 762 (dd, Ja = 80 Hz, Jb
=15 Hz, 1H), 7.70 (d, ] = 7.5 Hz, 2H) ppm. Mass calcd.
for [M] 241.12, found (ES) [M] 241.

Cmpd 9: TH NMR (CDCI3): § = 2.29 (s, 3H), 6.79 (d,
J =85 Hz, 1H), 762 (m, 1H), 7.57 (m, 3H), 7.75 (dd, Ja
=80 Hz, Jb =20 Hz, 1H), 7.8 (m, 2H), 791 (d, J =
80 Hz, 2H) ppm. Mass caled. for [M] 261.13, found
(ES) [M] 261.

Cmpd 10: 1H NMR (CDCI3): 6§ = 2.67 (s, 3H), 2.69
(s, 3H), 6.4 (dd, Ja = 9.0 Hz, Jb = 25 Hz, 1H), 659 (d,
J =25Hz, 1H), 7.25 (m, 1H), 7.30 (m, 2H), 7.59 (dd, Ja
=80 Hz, Jb = 1.0 Hz, 1H), 766 (d, J = 9.0 Hz, 1H) ppm.
Mass caled. for [M] 225.13, found (ES) [M] 225.

Cmpd 11: 1H NMR (CDCI3): 6§ = 2.25 (s, 3H), 6.76
(m, 2H), 7.41-7.38 (m, 1H), 7.50-7.47 (m, 2H), 7.72 (m,
1H), 7.85 (m, 3H) ppmMass caled. for [M] 211.11,
found (ES) [M] 211.

Cmpd 12: 1H NMR (CDCI3): 6 = 1.29 (t, J = 75 Hz,
3H), 268 (s, 3H), 3.15 (q, ] = 7.5 Hz, 2H), 6.76 (m, 1H),
7.26 (m, 1H), 7.30 (m, 1H), 7.33 (m, 1H), 759 (m, 1H),
771-768 (m, 1H), 7.76 (s, 1H) ppm. Mass calcd. for
[M] 239.14, found (ES) [M] 239.

Cmpd 13: 1H NMR (CDCI3): 6§ = 6.75 (m, 2H), 7.42
(m, 1H), 750 (m, 2H), 7.85-7.80 (m, 4H), ppm. Mass
caled. for [M] 197.10, found (ES) [M] 197.

Cmpd 14: 1H NMR (CDCI3): 6§ = 2.4 (s, 3H), 267
(s, 3H), 655 (m, 1H), 6.59 (m, 1H), 7.22 (m, 1H), 7.37
(m, 1H), 7.66 (m, 3H), ppm. Mass calcd. for [M] 225.13,
found (ES) [M] 225.

Cmpd 15: 1H NMR(CDCI3): § = 083 (m, 3H), 1.45
(m, 2H), 2.06 (t, ] = 7.5 Hz, 2H), 2.19 (m, 2H), 2.26 (s,
3H), 3.18-3.12 (m, 4H), 6.75 (d, J = 85 Hz, 1H), 7.28 (m,
1H), 7.33 (m, 2H), 7.60 (d, J = 80 Hz, 1H), 7.70 (m, 2H),
ppm. Mass caled. for [M] 33821, found (ES) [M] 338.
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Table. 1. Antagonistic activities of
phenyldiazenylanilines.

Rz

o Antagonistic
R1\\ Ny ‘ - activity? A%R/?try
| =

No. R R ICs (M)  SEM

1 2-CHs 2-CH, 75.8 7.4 AP
2 3-CHs 2-CHs 31.8 24 -
3 4'-CHz 2-CHs 16.3 12 SAy gr::
4 H 2-CHs 51.7 37 -
5 2-CHs 2-CHs 1395 73 AL
6 2-F 2-CHs 795 39 -
7 2-Cl 2-CHs 494 41 -
8 2-0OCHs 2-CHs 485 36 -
9 2',3-benzo 2-CH, 69.3 77 AL
10 2-CH, 3-CHs 1834 31.8 -
11 2-CHs H 85.6 35 Ag
12 2-CH, 2-CHs 66.1 45 -
13 3-CHs 3-CHs 499 33 -
14 H H NDY -
15 2'-CsH,-NHCO 2-CHs ND? B

CaHs
CH22319° 13.3 28

2AHR antagonistic activities were determined by inhibitory concentration
50% (ICs) of TCDDinduced AHR activation. human CYP1A1 promoter
was exploited to measure AHR activation in HepG2 cells (HepG2-p450
luc). The cells were treated with either DMSO or the compounds at various
concentration of 10 nM to 10 uM for 1 hr, then further incubated with
TCDD (1 nM) for 4 hr. The promoter activities were determined by
luciferase activities. ®These compounds appeared to be agonists. °This
compound was reported to synergistically enhance AHR activation induced
by TCDD[14. Not determined. These compounds did not exert
antagonistic activity. °CH223191 was exploited as a positive control.
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