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2-methyl-4-(2-methylphenyldiazenyl)phenyl picolinamide®] o-toluidinyl aL2]739] tﬂﬁOP"% gA< FGrlah
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o =Flo] : AHR(HEHA Btala =84), Z238A8) A, 2-methyl-4-(2-methylphenyldiazenyl)phenyl picolinamide,
slebd Eot okE %A, f7lser EAAEStY] AT

AHR is a transcription factor activated by aryl hydrocarbons, regulating the expression of
XMEs (xenobiotics Metabolizing Enzymes). Even though the role of AHR in human physiology has been
intensively investigated for the past decades, our understandings are still largely limited due to the
deficiency of adequate chemical agents. In addition, it has been demonstrated that AHR correlates to
pathogeneses for some diseases. Furthermore, emerging data suggest that the study on the AHR may
provide a valid therapeutic target. Classical antagonists in current use are reported to be partial agonistic
whereas a pure antagonist is demanded. In this study, o-toluidinyl ring structure of 2-methyl-4-
(2-methylphenyldiazenyl)phenyl picolinamide has been modified into various structures to optimize the
AHR antagonistic activity by means of convergence study of organic synthesis and molecular biology.
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AHR(Arylhydrocarbon Receptor, WA etslE2 4=
A Fi=el o @AstE]E HARIAE basic
helix-loop-helix/Per-Amt-Sim (bHLH/PAS) @ z]o]
ﬁo}* ‘ﬂl;‘a“’]q[l] AHRS Tt R etsle i

]@r 3k “%@r 2T AVE F9€ 99 38t
de g wi7liske AoR & 4R qiTH2l
= ?ﬁloﬂ e AHRE Aedtdow b 7ss
T % skt AT 24, A B, AT
5

AR ABA AN E Tagh

2
?_‘(
lo
4
02‘:
ol
I
N

= ureisich webA Qe 35tE

2ol <& *§_ﬂ7ﬂﬂoﬂ Zde] By Ags i
T QlTH3l

A2 el A &448kE]A] %2 AHR-2 HSPY ©] Al
(Heat Shock Protein 90 dimer), XAP2(hepatitis B virus
X-associated protein 2), P23(prostaglandin E synthase
3), ARA9(Arylhydrocarbon receptor activated 9), %5 Tt
FF R A AR Al AdEHA A
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[Fig. 1] Optimization of o—toluidinyl structure of 2—methyl—
4—(2—methylphenyldiazenyl)phenyl picolinamide
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[Fig. 2] Synthetic scheme for analogues of 2—methyl—4—
(2—methylphenyldiazenyl) phenyl picolinamide

2.2 My

2.2.1 M= HHQE

HepG2(human hepatoma) M| 2& 2F32, SFEH
(MediatechA}, Herndon, VA, USA)7} %718 DMEM(
Dulbecco’'s modified Eagle's media) ®i#]ol 10%
FBS(Fetal Bovine Serum, invitrogenA}l, Carlsbad, CA,
USA)S 3718k 37°C, 5% CO, 7oA nl = ATt

2.2.2 Luciferase Assays

HepG2-Luc AIEE 9%6-well Z#0]EA w43t
DMSOE @522 = s1gadt 70131 wolA 14
b E_F AT olelA ZF Aol TCDD (1 nM)
& At 43 st e F AEXE AH sk A
A A oA o] 2SS S48kl CYPIAL 22K
B g8 At £ =4 292 Promega A
(Fitchburg, WI, USA)9] Luciferase Assay System kit
Abgate] AzA) AlFehe ZREZ wel =3E
31 ZA717]+= Applied Biosystem*HFoster City, CA,
USA)¢] TR717 wAl&s3} wA4g $FHw=mB & AL

Fasink

3. A3
3.1 =X
N-[2-methyl-4-[(2-methylphenyl)diazenyl]phenyl]-
2-picolinamide?] 2-toluidinyl T+Z & WA 3 = S0
ol ¢} o] A=A

N-[2-methyl-4-[(2-methylphenyl)diazenyl]phenyl]-

2-picolinamide (2), 'H NMR: § = 256 (s, 3H), 7.30 (m,
1H), 2.74 (s, 3H), 754 (m, 1H), 7.36 (m, 2H), 7.64 (d, J
=84 Hz, 1H), 7.84 (s, 1H), 7.98-7.83 (dq, J-~1.6Hz, J,
=75Hz 2H ), 836 (d, J =81 Hz, 1H), 863 (d, J =
9.0 Hz, 1H), 867 (d, J = 45 Hz, 1H) ppm. Mass calcd.
for [M] 330.15, found (ES) [M] 330.
N-[2-methyl-4-[(3-methylphenyl)diazenyllphenyl] -
2-picolinamide (3), 'H NMR: § = 247 (s, 3H), 255 (s,
3H), 793 (m, 1H), 7.29 (m, 1H), 7.43 (m, 1H), 754 (m,
1H), 7.72 (s, 2H), 7.83 (s, 1H), 797 (m, 2H), 835 (d,
J =75 Hz, 1H), 866 (m, 2H) ppm. Mass calcd. for [M]
330.15, found (ES) [M] 330.
N-[2-methyl-4-[(4-methylphenyl)diazenyllphenyl] -
2-picolinamide (4), 'H NMR: § = 2.44 (s, 3H), 254 (s,
3H), 7.32 (d, J = 85 Hz, 2H), 752 (m, 1H), 7.83 (m, 3H),
783 (m, 1H), 7.9 (m, 1H), 834 (m, 1H), 862 (d, J =
85 Hz, 1H), 865 (d, J = 10.0 Hz, 1H) ppm. Mass calcd.
for [M] 330.15, found (ES) [M] 330.
N-(2-methyl-4-phenyldiazenyl-phenyl)-2-picolinam
ide (5), "H NMR: § = 2.5 (s, 3H), 7.48 (m, 1H), 7.84 (m,
1H), 754 (m, 2H), 7.92 (m, 4H), 7.96 (m, 1H), 835 (m,
1H), 863 (d, J = 85 Hz, 1H), 866 (d, J = 45 Hz, 1H)
ppm. Mass caled. for [M] 316.13, found (ES) [M] 316.
N-[2-methyl-4-[(2-ethylphenyl)diazenyl]phenyl]-2-
picolinamide (), 'H NMR: & = 1.32 (s, 3H), 2.76 (m,
5H), 7.29 (m, 1H), 7.37-7.31 (m, 3H), 7.63 (m, 2H), 7.85
(m, 1H), 7.97 (m, 2H), 832 (d, J = 8.0 Hz, 1H), 839 (d,
J =45 Hz, 1H) ppm. Mass caled. for [M + H] 345.17,
found (ES) [M + H] 345.
N-[2-methyl-4-[(2-flucrophenyl)diazenyllphenyl]-2
~picolinamide (7), 'H NMR: & = 254 (s, 3H), 7.28 (m,
2H), 7.44 (m, 1H), 753 (m, 1H), 7.78 (m, 1H), 7.86 (s,
1H), 796-7.90 (m, 2H), 834 (d, J = 75 Hz, 1H), 866 (m,
2H) ppm. Mass caled. for [M] 334.12, found (ES) [M] 334.
N-[2-methyl-4-[(2-chlorophenyl)diazenyllphenyl]-2
~picolinamide (8), 'H NMR: & = 255 (s, 3H), 7.39 (m,
2H), 756 (m, 2H), 7.71 (d, J = 80 Hz, 1H), 7.87 (s, 1H),
79 (m, 2H), 834 (m, 1H), 866 (m, 2H) ppm. Mass
caled. for [M] 350.09, found (ES) [M] 350.
N-[2-methyl-4-[(2-methoxyphenyl)diazenyllphenyl]
~2-picolinamide (9), "H NMR: = 254 (s, 3H), 404 (s,
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[Fig. 3] AHR antagonistic activities of the compounds, HepG2 cells were transfected with human CYP1A1 promoter
(HepG2—p450 luc) and treated with either DMSO or the compounds at the concentration of 10 nM to 10 z M
for 1 hr. DMF (10 z M) was also treated as a positive control, The cells were further incubated in the
presence of TCDD (1 nM) for 4hr, The cells were then harvested and the promoter activities were

determined by measurement of luciferase activities,

5,7—dimethoxyflavone,

3H), 7.06 (m, 1H), 7.11 (d, J = 85 Hz, 1H), 7.45 (m, 1H),
753 (m, 1H), 7.69 (d, J = 80 Hz, 1H), 7.83 (s, 1H), 7.96
(m, 2H), 834 (d, J = 75 Hz, 1H), 863 (d, J = 9.0 Hz,
1H), 866 (d, J = 45 Hz, 1H) ppm. Mass caled. for [M]
346.14, found (ES) [M] 346.

N-[2-methyl-4-(1-naphthyldiazenyl)phenyl]-2-picol
inamide (10), 'H NMR: § = 256 (s, 3H), 754 (m, 1H),
761 (m, 2H), 768 (m, 1H), 7.83 (m, 1H), 7.99-7.93 (m,
5H), 804 (d, J = 85 Hz, 1H), 836 (d, J = 75 Hz, 1H),
868 (m, 2H), 896 (d, J = 85 Hz, 1H) ppm. Mass calcd.
for [M] 366.15, found (ES) [M] 366
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