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Synthesis and Inhibitory Activity on NF-xkB Activation of Chroman-2-carboxylic
Acid N-Heteroarylamide Derivatives

Wonhui Vi, Jae-Hwan Kwak, Sang-Bae Han, Youngsoo Kim, Jae-Kyung Jung and Heesoon Lee”
College of Pharmacy, Chungbuk National University, Cheongju 361-763, Korea

Abstract — Nuclear factor-kB (NF-kB) has been considered as one of the major targets for therapeutic agents of diverse
human diseases. In the previous studies, 6-hydroxy-7-methoxychroman-2-carboxylic acid N-phenylamide (KL-1156) and
chroman-2-carboxylic acid N-(4-chlorophenyl)amide were identified as good inhibitors of NF-kB activation. In this con-
tinuous study, we describe the synthesis and NF-kB inhibitory activities of chroman derivatives containing N-heteroaryl
groups for exploration of SAR (structure-activity relationship). In addition, inhibitory effects of cell proliferation are eval-
uated against human cancer cell lines (NCI-H23 and PC-3).
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Fig. 1 - Design of chroman-2-carboxylic acid N-heteroarylamide
derivative.
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Chroman-2-carboxylic acid(2)

'"H NMR(CDCl,, 300 MHz) § 2.16~2.24(m, 1H), 2.31~
2.38(m, 1H), 2.76~2.91(m, 2H), 4.9(dd, 1H, /=83 Hz, 3.4
Hz), 6.89(t, 1H, /=7.7Hz), 6.92(d, 1H, /=7.7Hz), 7.04(d,
1H, /=7.7 Hz), 7.12(t, 1H, J=7.7 Hz).
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N-(Pyrazin-2-yl)chroman-2-carboxamide(1a) — =& 92%,
'H NMR(CDCl;, 400MHz) & 2.04~2.17(m, 1H), 2.51(m,
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1H), 2.81~2.95(m, 2H), 4.69(dd, 1H, /=10, 3.2 Hz), 6.91~
6.98(m, 2H), 7.09(d, 1H, /=7.4Hz), 7.15(t, 1H, J=7.4 Hz),
8.28(d, 1H, J/=2.4 Hz), 8.39(d, 1H, /=2.4 Hz), 9.61(s, 1H).

N-(5-Nitropyrimidin-2-yl)chroman-2-carboxamide(1b) —
48 64%, "H NMR(CDCl,, 400 MHz) § 2.20(m, 1H), 2.31
(m, 1H), 2.76(m, 2H), 4.74(dd, 1H, /=8.0, 3.2 Hz), 6.89~
7.25(m, 4H), 9.07(s, 1H), 9.41(s, 1H).

N-(4,6-Dichloropyrimidin-2-yl)chroman-2-carboxamide
(1c) - <#&: 61%, 'H NMR(CDCl;, 400 MHz) § 2.19(m, 1H),
2.30(m, 1H), 2.85(m, 2H), 4.75(dd, 1H, /=8.2, 3.4 Hz), 6.94
(m, 2H), 7.05(d, 1H, /=7.6Hz), 7.12(t, 1H, J/=7.6 Hz), 7.26
s, 1H).

N-(Pyrimidin-4-yl)chroman-2-carboxamide(1d) - <&
90%, 'H NMR(CDCl;, 400 MHz) § 2.10(m, 1H), 2.50(m,
1H), 2.90 (m, 2H), 4.6(dd, 1H, /=10, 2.8 Hz), 6.96(m, 2H),
7.08(d, 1H, Jj=7.2Hz), 7.17(t, 1H, J=7.6 Hz), 8.23(d, 1H,
J=5.8Hz), 8,55 (d, 1H, /=5.8 Hz), 8.91(s, 1H).

N-(Pyridin-2-yl)chroman-2-carboxamide(le) — £ 93%,
'"H NMR(CDCl,, 400 MHz) § 2.10(m, 1H), 2.50(m, 1H), 2.90
(m, 2H), 4.63(dd, 1H, /=10, 2.8 Hz), 6.90(t, 1H, /=7.6 Hz),
6.99(d, 1H, /=7.6Hz), 7.07(m, 2H), 7.15(t, 1H, /=7.6 Hz),
7.73(t, 1H, J=8.0 Hz), 8.31(m, 2H).

N-(4,5-Dimethylthiazol-2-yl)chroman-2-carboxamide(1f) —
48 89%, 'H NMR(CDCl;, 400 MHz) § 2.10(m, 1H), 2.21
(s, 3H), 2.28(s,3H), 2.46(m, 1H), 2.81~2.90(m, 2H), 4.69(dd,
1H, /=9.8, 3.0 Hz), 6.90(t, 1H, /=74 Hz), 6.91(d, 1H, /=74
Hz), 7.05(d, 1H, /=7.4 Hz), 7.12(t, 1H, J=7.4 Hz).

N-(4-(Ethoxycarbonyl)methylthiazol-2-yl)chroman-2-
carboxamide(1g) - &: 87%, 'H NMR(CDCl,, 400 MHz)
S 1.26(t, 3H, J=7.2Hz), 2.11(m, 1H), 2.45(m, 1H), 2.80~
2.95(m, 2H), 4.18(q, 2H, /=72 Hz), 4.71(dd, 1H, /=9.8, 3.0
Hz), 6.84(s, 1H), 6.91(m, 2H), 7.06(d, 1H, /=7.4 Hz), 7.14(t,
1H, /=7.4 Hz).

N-(1,3,4-thiadiazol-2-yl)chroman-2-carboxamide(1h) —
S& 92%, 'H NMR(CDCl;, 400 MHz) § 2.15(m, 1H), 2.50
(m, 1H), 2.86(m, 1H), 2.97(m, 1H), 4.82(dd, 1H, /=9.8, 3.0
Hz), 6.95(m, 2H), 7.09(d, 1H, /=7.6 Hz), 7.15(t, 1H, J=7.6
Hz), 8.87(s, 1H).

N-(5-Ethylthio-1,3,4-thiadiazol-2-yl)chroman-2-carboxamide
(1i) - & 89%, 'H NMR(CDCl,, 400 MHz) & 1.40(t, 3H,
J=74Hz), 2.16(m, 1H), 2.45(m, 1H), 2.96~3.00(m, 2H),
3.18(q, 2H, /=7.4Hz), 4.82(dd, 1H, /=10, 2.8 Hz), 6.91(d,
1H, /=7.6 Hz), 6.92(t, 1H, /=7.6 Hz), 7.07(d, 1H, /=7.6 Hz),
7.14(t, 1H, J=7.6 Hz).
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N-(5-Trifluoromethyl-1,3,4-thiadiazol-2-yl)chroman-2-
carboxamide(1j) - 54 87%, 'H NMR(CDCl,, 400 MHz)
8 2.15(m, 1H), 2.51(m, 1H), 2.86(m, 1H), 2.96(m, 1H), 4.86
(dd, 1H, /=10, 2.8 Hz), 6.92(d, 1H, /=7.8 Hz) 6.94(t, 1H, /=
7.8 Hz), 7.09(d, 1H, /=7.8 Hz), 7.14(t, 1H, J=7.8 Hz).

N-(1-Ethylpyrazol-5-yl)chroman-2-carboxamide(1k) — <~
£ 60%, 'H NMR(CDCl,, 400 MHz) § 1.35(¢, 3H, /=7.2
Hz), 2.18(m, 1H), 2.44(m, 1H), 2.83~2.91(m, 2H), 3.95(q,
2H, J=7.2 Hz), 4.72(dd, 1H, /=8.8, 3.2 Hz), 6.33(d, 1H, J=
2.0 Hz), 6.93(d, 1H, /=7.8 Hz), 6.95(t, 1H, /=7.8 Hz), 7.10(d,
1H, j=7.8Hz), 7.16 (t, 1H, /=78 Hz), 7.45(d, 1H, J=2.0
Hz).

N-(5-Methylisoxazol-3-yl)chroman-2-carboxamide(17) —
48 88%, 'H NMR(CDCl,, 400 MHz) § 2.08(m, 1H), 2.39
(s, 3H), 2.45(m, 1H), 2.82~2.92(m, 2H), 4.62(dd, 1H, /=10,
2.8Hz), 6.75(s, 1H), 6.92(m, 2H), 7.07(d, 1H, /=7.8 Hz),
7.14(t, 1H, J=7.8 Hz).

N-(4-Methylbenzothiazol-Z-yl)chroman-2-carboxamide
(1m) - 5&: 88%, '"H NMR(CDCl,, 400 MHz) § 2.10(m, 1H),
2.50(m, 1H), 2.60(s, 3H), 2.88~2.92(m, 2H), 4.71(dd, 1H, /=
10, 2.8 Hz), 6.90~6.97(m, 2H), 7.06(d, 1H, J=7.2 Hz), 7.12~
7.23(m, 3H), 7.64(dd, 1H, J=7.2, 1.6 Hz).

N-(6-Methylbenzothiazol-2-yl)chroman-2-carboxamide
(In) - <& 90%, "H NMR(CDCl,, 400 MHz) § 2.10(m, 1H),
2.50(m, 1H), 2.80~2.95(m, 2H), 3.86(s, 3H), 4.74(dd, 1H,
J=938, 3.0Hz), 6.92(d, 1H, /=7.4 Hz), 6.93(t, 1H, J=7.4 Hz),
7.04(dd, 1H, Jj=9.2, 2.6 Hz) 7.08(d, 1H, /=7.4Hz), 7.16(,
1H, /=7.4 Hz), 7.29(d, 1H, J=2.6 Hz), 7.68(d, 1H, /=9.2 Hz).

N-(4-Chlorobenzothiazol-2-yl)chroman-2-carboxamide
(10) - <=8 89%, 'H NMR(CDCl;, 400 MHz) & 2.12(m, 1H),
2.53(m, 1H), 2.86~2.98(m, 2H), 4.76(dd, 1H, /=10, 2.8 Hz),
6.96(t, 1H, /=8.0 Hz), 7.00(d, 1H, J/=8.0 Hz), 7.10(d, 1H, J=
8.0 Hz), 7.19(t, 1H, /=8.0 Hz), 7.28(t, 1H, /=8.0 Hz), 7.49(d,
1H, /=8.0 Hz), 7.75(d, 1H, /=8.0 Hz).

N-(4-Methoxybenzothiazol-2-yl)chroman-2-carboxamide
(1p) - 5% 87%, 'H NMR(CDCl,, 400 MHz) § 2.15(m, 1H),
2.45(m, 1H), 2.85~3.0(m, 2H), 4.00(s, 3H), 4.74(dd, 1H, J=

(0]

10, 2.8 Hz), 6.87~6.96(m, 3H), 7.06(d, 1H, /=7.2 Hz), 7.16(t,
1H. /=7.2 Hz), 7.26(t, 1H, /=8.0 Hz), 7.39(d, 1H, /=8.0 Hz).

N-(Quinolin-8-yl)chroman-2-carboxamide(1q) — 55 90%,
'"H NMR(CDCl,, 400 MHz) § 2.23~2.54(m, 2H), 2.86~2.96
(m, 2H), 4.78(dd, 1H, J/=9.6, 2.8 Hz), 6.92(t, 1H, J/=7.2 Hz),
7.08(d, 1H, /=7.2 Hz), 7.14~7.20(m, 2H), 7.42(m, 1H), 7.52
(m, 2H), 8.12(d, 1H, /=8.4 Hz), 8.81(m, 2H).

N-(2-Methylquinolin-4-yl)chroman-2-carboxamide(1r) —
S8 91%, 'H NMR(CDCl,, 400 MHz) § 2.22~2.54(m, 2H),
2.74(s,3H), 2.87~2.97(m, 2H), 4.79(dd, 1H, /=9.4, 3.0 Hz),
6.98(t, 1H, J=7.4 Hz), 7.09(d, 1H, J=7.4 Hz), 7.12(d, 1H, J=
74 Hz), 7.23(t, 1H, J=7.4Hz), 7.51(t, 1H, /=8.0 Hz), 7.65(d,
1H, /=8.0 Hz), 7.69(t, 1H, /=8.0 Hz), 8.03(d, 1H, /=8.0 Hz),
8.28(s, 1H).

Al
=

E

2

Z3 gl

i

Chromane-2-carboxylic acid N-heteroarylamide <Al
g

FHF SRS acid(2)9} D}Oh‘} 277} ‘?J%l
Hoplate] el = couplings “&at] ¥& <+ 3l
78F 0, acid & &AM 2o BHS *F%—‘G}Oi 2-
hydroxyacetophenone(3)ZFE A#e] AF& AAA I
S Aoz ABsIAtHScheme 1).

A g4 272 AJBEQ 2-hydroxyacetophenone(3)S &
AR 50] acid 28 Hardl 2 WIS Bl 62%2 FEE A
Atk 4ol 7 acid 2949 FE}O] = couplingS 310 oxalic
chlorideE ©]-&3R= WO 2 acid chlorideZ A3t FAE
of| tekst sE|Zotdolvl s Hrlsle] 18%2] HES = lar
£ 60~93%°] TEE D& T ATHScheme 2).

s{EH| =201 J&§0
A

| =8l =20t REX|2] NF-«xB XMa{E
48] NFkB A3l £ /‘é oot 7] 913 LPS
(lipopolysaccharide)= A=A171 RAW 264.7 cellell FoI31] 100
UMz} 30 uMellA 2] AA&-& S5 th(Table 1).” KL-1156
(ICsy: 40.1 uM)<=- positive control= AH-3F31 2™, polycyclic
sElE W= 33tEelrds 44 $x]el X37](Cl, OCH,F &

0) OH
@OJ)LH’ HetAr — @OJ/U\OH p— @;(
0]

1

Scheme 1 - Retrosynthesis of chroman-2-carboxamide derivatives.
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Table I - Biological activities of chroman-2-carboxylic acid N-
heteroarylamide derivatives

o % Viability of cells
% Inhibition of NF-xB

Entry NCI-H23  PC-3
100 uM 30 uM 10pg/m! 10 pg/ml
KL-1156 90 IC.y 40.1 uM 192 61
la 30 - 99 96
1b 38 - 79 81
1c 43 - 89 93
1d 43 23 85 100
le 31 ; 76 99
1f 39 ; 54 40
1g 33 ; 79 101
1h 39 - 90 88
1i 38 - 93 91
1j 68 50 65 77
1k 36 - 84 90
11 40 ; 88 94
1m 49 - 66 68
In 40 - 55 39
1o 78 22 ; ;
1p 92 32 60 47
1q 23 ; 39 22
Ir 35 12 9 4
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