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Structure Activity Relationship of Methylchroman-2-carboxylic Acid
N-(Disubstituted)phenylamide Derivatives as Potential NF-xB Inhibitors

Tae-Jeong Kim, Jae-Hwan Kwak, Youngsoo Kim, Jae-Kyung Jung and Heesoon Lee”
College of Pharmacy, Chungbuk National University, Cheongju 361-763, Korea

Abstract — During the search for a novel compound that can inhibit NF-xB activation, 6-hydroxy-7-methoxychroman-2-
carboxylic acid phenyl amide (KL-1156) was identified as a good inhibitor of NF-xB activation. In the present study, we
describe the synthesis of methylchroman-2-carboxylic acid N-(disubstituted)phenylamide derivatives (1 and 2 serieses). In
addition, their inhibitory effects of NF-xB are compared with activity of KL-1156 and SAR (structure activity relationship)

are explored.
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Fig. 1 - KL-1156 and methylchroman-2-carboxamide derivative.

DPS300 Spectrometer2 =74 5} 21 chemical shift:= ppm
(parts per million)° %, coupling constant:= Hz(hertz)Z L}E}
W2t} Melting point:= open capillaryE AF2-3}9] Electro-
thermal IA 9100 digital melting point apparatus® =73}3it}.
Column chromatography-£ silica gel(230~400 mesh, Merk)E
AR8-8F3 31 TLC(Thin Layer Chromatography)= Kieselgel 60
F,s, plateMerk)S AF-31Ch 2 230l ARg-3k Aok} &
i FAFARL A S AXA &L ARSI o] AliEE

ol gtk

6- S£= 7-Methylchroman-2-carboxylic acide| gH4®

A W O 7 methylacetophenone® 25 3 WA= 2z}
7} 89%S} 93%°] TEE acids TSI

6-Methylchroman-2-carboxylic acid (3) - 'H NMR(CDCL,
300 MHz) & 6.94(d, 1H, /=7.8 Hz, Ar-H), 6.89(s, 1H, Ar-H),
6.81(d, 1H, /=7.8 Hz, Ar-H), 4.72(dd, 1H, J=7.9 Hz, 3.5 Hz,
OCHCH,CH,), 2.84~2.77(m, 2H, OCHCH,CH,), 2.38~2.12
(m, 2H, OCHCH,CH,), 2.50(s, 3H, Ar-CHj); IR(KBr) 2926,
1719, 1224, 750 cm™

7-Methylchroman-2-carboxylic acid (4) —'H NMR(CDCL,
300 MHz) & 6.95(d, 1H, /=7.7 Hz, Ar-H), 6.76(s, 1H, Ar-H),
6.73(d, 1H, J=7.7Hz, Ar-H), 4.73(dd, 1H, /=8.2 Hz, 3.5 Hz,
OCHCH,CH,), 2.85~2.73(m, 2H, OCHCH,CH,), 2.39~2.05
(m, 2H, OCHCH,CH,), 2.29(s, 3H, Ar-CHy); IR(KBr) 3448,
1714, 1249, 923 cm™
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7-Methylchroman-2-carboxylic acid
N-(4-Chlorophenyl)amide (IC5y =20.2 pM)8
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6-Methylchroman-2-carboxylic acid /N(3,4-dichlorophenyl)
amide (1a)
£ 749%(131 mg), 'H NMR(CDCl,, 300 MHz) & 7.75
(s, 1H, Ar-H), 7.33(d, 1H, /=8.8 Hz, Ar-H) 7.28(d, 1H, /=
8.8 Hz, Ar-H), 6.87(d, 1H, /=83 Hz, Ar-H), 6.81(s, 1H, Ar-
H), 6.75(d, 1H, /=83 Hz, Ar-H), 4.48(dd, 1H, /=9.8 Hz, 2.7
Hz, OCHCH,CH,), 2.80~2.68(m, 2H, OCHCH,CH,), 2.39~
2.34(m, 1H, OCHCH,CH,), 2.17(s, 3H, Ar-CH;), 2.03~1.90
(m, 1H, OCHCH,CH,); IR(KBr) 3323, 1678, 1585, 1234 cm™.

6-Methylchroman-2-carboxylic acid MN(3,5-dichlorophenyl)
amide (1b)

S8 24.0%(63.0 mg), '"H NMR(CDCl,, 300 MHz) & 7.59
(s, 2H, Ar-H), 7.13(s, 1H, Ar-H) 6.98(d, 1H, /=8.2 Hz, Ar-
H), 6.91(s, 1H, Ar-H), 6.86(d, 1H, /=8.2 Hz, Ar-H), 4.59(dd,
1H, /=9.8Hz, 2.6Hz, OCHCH,CH,), 2.90~2.74(m, 2H,
OCHCH,CH,), 2.49~2.43(m, 1H, OCHCH,CH,), 2.28(s, 3H,
Ar-CH,), 2.13~2.00(m, 1H, OCHCH,CH,); IR(KBr) 3313,
1670, 1583, 1227 cm™.

6-Methylchroman-2-carboxylic acid MN(2,5-dichlorophenyl)
amide (1c)
£ 765%(134 mg), 'H NMR(CDCl;, 300 MHz) & 8.54
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(s, 1H, Ar-H), 7.25(d, 1H, /=8.6 Hz, Ar-H), 6.99(d, 1H, J=
8.6 Hz, Ar-H), 6.92(d, 1H, /=83 Hz, Ar-H), 6.86(s, 1H, Ar-
H), 6.83(d, 1H, /=83 Hz, Ar-H), 4.62(dd, 1H, /=9.3 Hz, 3.1
Hz, OCHCH,CH,), 2.88~2.69(m, 2H, OCHCH,CH,), 2.47~
241(m, 1H, OCHCH,CH,), 2.22(s, 3H, Ar-CH,), 2.15~2.02
(m, 1H, OCHCH,CH,); IR(KBr) 3365, 1695, 1583, 1213 cm™.

6-Methylchroman-2-carboxylic acid A-(3,4-dimethyl-
phenyl) amide (1d)

S8 65.1%(150 mg), 'H NMR(CDCl,, 300 MHz) & 7.42
(s, 1H, Ar-H), 7.36(d, 1H, J=8.1Hz, Ar-H) 7.12(d, 1H, /=
8.1Hz, Ar-H), 6.99(d, 1H, /=8.2 Hz, Ar-H), 6.82(s, 1H, Ar-
H), 6.90(d, 1H, /=8.2 Hz, Ar-H), 4.61(dd, 1H, /=9.7 Hz, 2.8
Hz, OCHCH,CH,), 2.94~2.77(m, 2H, OCHCH,CH,), 2.55~
2.46(m, 1H, OCHCH,CH,), 2.31(s, 3H, Ar-CH,), 2.29(s, 3H,
Ar-CH,), 2.26(s, 3H, Ar-CH,), 2.17~2.08(m, 1H, OCHCH,CH,);
IR(KBr) 3259, 1666, 1496, 1217 cm™.

6-Methylchroman-2-carboxylic acid A-(3,5-dimethyl-
phenyl) amide (1e)

T8 86.2%(199 mg), 'H NMR (CDCl,, 300 MHz) d 7.26
(s, 2H, Ar-H), 6.99 (d, 1H, /=83 Hz, Ar-H), 6.93 (s, 1H,
Ar-H), 690 (d, 1H, /=8.3 Hz, Ar-H), 6.81 (s, 1H, Ar-H),
461 (dd, 1H, /=9.6 Hz, 2.8 Hz, OCHCH,CH,), 2.92 - 2.81
(m, 2H, OCHCH,CH,), 2.55 - 2.46 (m, 1H, OCHCH,CH,),
2.34 (s, 9H, Ar-CH,), 2.16 - 2.08 (m, 1H, OCHCH,CH,); IR
(KBr) 3273, 1662, 1545, 1221 cm™

6-Methylchroman-2-carboxylic acid M-(2,5-dimethyl-
phenyl) amide (1f)

T8 78.4%(60.0 mg), "H NMR(CDCl,, 300 MHz) & 7.90
(s, 1H, Ar-H), 7.08(d, 1H, /=7.7Hz, Ar-H) 6.98(d, 1H, J=
8.2 Hz, Ar-H), 6.93(s, 1H, Ar-H), 6.91(d, 1H, /=7.7 Hz, Ar-
H), 6.87(d, 1H, /=82 Hz, Ar-H), 4.71(dd, 1H, /=8.7 Hz, 3.1
Hz, OCHCH,CH,), 2.92~2.75(m, 2H, OCHCH,CH,), 2.53~
2.43(m, 1H, OCHCH,CH,), 2.36(s, 3H, Ar-CHy), 2.30(s, 3H,
Ar-CHp), 2.27~2.22(m, 1H, OCHCH,CH,), 2.19(s, 3H, Ar-
CH,); IR(KBr) 3305, 1664, 1539, 1228 em™,

6-Methylchroman-2-carboxylic acid MN-(3,4-dimethoxy
phenyl)amide (1g)

T8 71.0%(121 mg), 'H NMR(CDCl,, 300 MHz) & 7.41
(s, 1H, Ar-H), 6.97(d, 2H, /=8.6 Hz, Ar-H) 6.91(s, 1H, Ar-
H), 6.87(d, 1H, /=8.6 Hz, Ar-H), 6.82(d, 1H, /=8.6 Hz, Ar-

H), 459(dd, 1H, /=9.7Hz, 2.8Hz, OCHCH,CH,), 3.90(s,
3H, Ar-OCH,), 3.87(s, 3H, Ar-OCH,), 2.90~2.75(m, 2H,
OCHCH,CH,), 2.53~2.44(m, 1H, OCHCH,CH,), 2.27(s, 3H,
Ar-CHy), 2.15~2.04(m, 1H, OCHCH,CH,); IR(KBr) 3194,
1664, 1508, 1232 cm™.

6-Methylchroman-2-carboxylic acid MN-(3,5-dimethoxy
phenyl)amide (1h)

S8 72.4%(185 mg), 'H NMR(CDCl,, 300 MHz) & 6.97
(d, 1H, /=8.5Hz, Ar-H), 6.90(s, 1H, Ar-H), 6.88(d, 1H, /=
8.5Hz, Ar-H), 6.85(s, 2H, Ar-H), 6.28(s, 1H, Ar-H), 4.58
(dd, 1H, /=9.7Hz, 25Hz, OCHCH,CH,), 3.79(s, 6H,
OCHy), 2.89~2.75(m, 2H, OCHCH,CH,), 2.50~2.45(m, 1H,
OCHCH,CH,), 2.28(s, 3H, Ar-CHj;), 2.12~2.05(m, 1H,
OCHCH,CH,); IR(KBr) 3317, 1674, 1543, 1153 cm™.

6-Methylchroman-2-carboxylic acid MN-(2,5-dimethoxy
phenyl)amide (1i)

T8 62.0%(33.0 mg), '"H NMR(CDCl,, 300 MHz) § 8.17
(s, 1H, Ar-H), 6.98(d, 1H, /=8.3 Hz, Ar-H) 6.90(s, 1H, Ar-
H), 6.89(d, 1H, /=8.3 Hz, Ar-H), 6.80(d, 1H, /=8.6 Hz, Ar-
H), 6.60(d, 1H, /=8.6 Hz, Ar-H), 4.65(dd, 1H, /=9.1 Hz, 2.6
Hz, OCHCH,CH,), 3.82(s, 3H, Ar-OCH,), 3.80(s, 3H, Ar-
OCH,), 2.93~2.73(m, 2H, OCHCH,CH,), 2.49~2.43(m, 1H,
OCHCH,CH,), 2.28(s, 3H, Ar-CHj;), 2.21~2.06(m, 1H,
OCHCH,CH,); IR(KBr) 3317, 1674, 1543, 1217 cm™.

6-Methylchroman-2-carboxylic acid N-[3,5-bis(trifluoro-
methyl)phenyl]amide (1j)

T8 56.7%(119 mg), 'H NMR(CDCl,, 300 MHz) & 8.14
(s, 2H, Ar-H), 7.65(s, 1H, Ar-H), 6.99(d, 1H, /=8.3 Hz, Ar-
H), 6.93(s, 1H, Ar-H), 6.90(d, 1H, /=8.3 Hz, Ar-H), 4.64(dd,
1H, /=99Hz, 2.8Hz, OCHCH,CH,), 2.99~2.76(m, 2H,
OCHCH,CH,), 2.55~2.46(m, 1H, OCHCH,CH,), 2.29(s, 3H,
Ar-CH,), 2.16~2.03(m, 1H, OCHCH,CH,); IR(KBr) 3273,
1682, 1558, 1282 cm™.

7-Methylchroman-2-carboxylic acid MN(3,4-dichlorophenyl)
amide (2a)

S8 91.0%(49.0 mg), '"H NMR(CDCl;, 300 MHz) & 7.86
(s, 1H, Ar-H), 7.45(d, 1H, /=8.7 Hz, Ar-H) 7.40(d, 1H, J=
8.7Hz, Ar-H), 7.00d, 1H, /=7.6Hz, Ar-H), 6.80(s, 1H,
Ar-H), 6.78(d, 1H, J=7.6 Hz, Ar-H), 4.60(dd, 1H, /=9.9 Hz,
2.7Hz, OCHCH,CH,), 2.95~2.74(m, 2H, OCHCH,CH,),

J. Pharm. Soc. Korea



HEa 2Rk 2- 712840 No(o]XIgh) Fdorlo|= f=Ae] NF-«xB Asl - - &4 A3 ¥ 157

2.53~2.44(m, 1H, OCHCH,CH,), 2.33(s, 3H, Ar-CH,), 2.13~
2.00(m, 1H, OCHCH,CH,); IR(KBr) 3311, 1670, 1518,
1379 cm™.

7-Methylchroman-2-carboxylic acid MN(3,5-dichlorophenyl)
amide (2b)

S8 51.5%(135 mg), 'H NMR(CDCl,, 300 MHz) & 7.60
(s, 2H, Ar-H), 7.13(s, 1H, Ar-H) 6.99(d, 1H, /=7.8 Hz, Ar-
H), 6.80(s, 1H, Ar-H), 6.78(d, 1H, /=7.8 Hz, Ar-H), 4.60(dd,
1H, /=9.8Hz, 2.8Hz, OCHCH,CH,), 2.89~2.79(m, 2H,
OCHCH,CH,), 2.51~2.45(m, 1H, OCHCH,CH,), 2.33(s, 3H,
Ar-CHy), 2.10~2.05(m, 1H, OCHCH,CH,); IR(KBr) 3325,
1684, 1585, 1117 cm™.

7-Methylchroman-2-carboxylic acid MN(2,5-dichlorophenyl)
amide (2c)

T8 86.0%(225.3 mg), "H NMR(CDCl,, 300 MHz) & 8.59
(s, 1H, Ar-H), 7.31(d, 1H, /=8.6 Hz, Ar-H), 7.05(d, 1H,
J=86Hz, Ar-H), 6.98(d, 1H, /=7.7Hz, Ar-H), 6.80(s, 1H,
Ar-H), 6.76(d, 1H, J=7.7Hz, Ar-H), 4.67(dd, 1H, /=9.6 Hz,
3.0Hz, OCHCH,CH,), 2.90~2.80(m, 2H, OCHCH,CH,),
2.49~2.46(m, 1H, OCHCH,CH,), 2.32(s, 3H, Ar-CH,), 2.14~
2.10(m, 1H, OCHCH,CH,); IR(KBr) 3363, 1709, 1581, 1254
cm™.

7-Methylchroman-2-carboxylic
phenyl) amide (2d)

81 91.0%(43.0 mg), "H NMR(CDCl,, 300 MHz) & 7.39(s,
1H, Ar-H), 7.32(d, 1H, /=8.1Hz, Ar-H) 7.11(d, 1H, /=8.1
Hz, Ar-H), 6.99(d, 1H, /=7.7 Hz, Ar-H), 6.82(s, 1H, Ar-H),
6.76(d, 1H, /=7.7 Hz, Ar-H), 4.61(dd, 1H, /=9.7 Hz, 2.9 Hz,
OCHCH,CH,), 2.94~2.74(m, 2H, OCHCH,CH,), 2.54~2.45
(m, 1H, OCHCH,CH,), 2.33(s, 3H, Ar-CH,), 2.27(s, 3H, Ar-
CH,), 2.24(s, 3H, Ar-CH;), 2.18~2.02(m, 1H, OCHCH,CH,);
IR(KBr) 3076, 1672, 1537, 1240 cm™.

acid N3 4-dimethyl-

7-Methylchroman-2-carboxylic acid MN-(3,5-dimethyl-
phenyl) amide (2e)

S8 97.5%(47.0 mg), 'H NMR(CDCl,, 300 MHz) § 7.25
(s, 2H, Ar-H), 6.99(d, 1H, /=7.6 Hz, Ar-H), 6.82(s, 1H, Ar-
H), 6.80(s, 1H, Ar-H), 6.77(d, 1H, /=7.6Hz, Ar-H), 4.60
(dd, 1H, J=9.7 Hz, 2.9 Hz, OCHCH,CH,), 2.95~2.74(m, 2H,
OCHCH,CH,), 2.53~2.42(m, 1H, OCHCH,CH,), 2.33(s, 9H,
Ar-CH,), 2.15~2.02(m, 1H, OCHCH,CH,); IR(KBr) 3311,
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1670, 1541, 1244 cm™.
7-Methylchroman-2-carboxylic acid MN-(2,5-dimethyl-
phenyl) amide (2f)

81 93.8%(44.0 mg), "H NMR(CDCl,, 300 MHz) & 7.87(s,
1H, Ar-H), 7.07(d, 1H, J=7.7Hz, Ar-H) 6.99(d, 1H, J=7.7
Hz, Ar-H), 6.90(d, 1H, /=7.7Hz, Ar-H), 6.78(s, 1H, Ar-H),
6.76(d, 1H, J=7.7 Hz, Ar-H), 4.69(dd, 1H, /=89 Hz, 3.1 Hz,
OCHCH,CH,), 2.93~2.74(m, 2H, OCHCH,CH,), 2.52~2.43
(m, 1H, OCHCH,CH,), 2.34(s, 3H, Ar-CH,), 2.32(s, 3H, Ar-
CHy), 2.18(s, 3H, Ar-CHy), 2.23~2.11(m, 1H, OCHCH,CH,);
IR(KBr) 3267, 1664, 1533, 1255 cm™.

7-Methylchroman-2-carboxylic acid A-(3,4-dimethoxy
phenyl) amide (2g)

S8 80.0%(26.2 mg), '"H NMR(CDCl,, 300 MHz) & 7.41
(s, 1H, Ar-H), 6.99(d, 1H, /=5.5Hz, Ar-H) 6.97(d, 1H, J=
5.5 Hz, Ar-H), 6.83(d, 1H, /=7.8 Hz, Ar-H), 6.81(s, 1H, Ar-
H), 6.76(d, 1H, /=78 Hz, Ar-H), 4.60(dd, 1H, /=9.8 Hz, 2.8
Hz, OCHCH,CH,), 3.91(s, 3H, Ar-OCH,), 3.87(s, 3H, Ar-
OCHy), 2.89~2.76(m, 2H, OCHCH,CH,), 2.53~2.45(m, 1H,
OCHCH,CH,), 2.32(s, 3H, Ar-CHy), 2.14~2.03(m, 1H,
OCHCH,CH,); IR(KBr) 3290, 1662, 1525, 1242 cm™.

7-Methylchroman-2-carboxylic acid A-(3,5-dimethoxy
phenyl) amide (2h)

Z8 62.0%(203 mg), 'H NMR(CDCl,, 300 MHz) § 6.99(d,
1H, /=7.7Hz, Ar-H), 6.86(s, 2H, Ar-H), 6.82(s, 1H, Ar-H),
6.76(d, 1H, J=7.7 Hz, Ar-H), 6.28(s, 1H, Ar-H), 4.59(dd, 1H,
J=9.8Hz, 2.7Hz, OCHCH,CH,), 3.80(s, 6H, OCH,), 2.89~
2.75(m, 2H, OCHCH,CH,), 2.53~2.44(m, 1H, OCHCH,CH,),
2.33(s, 3H, Ar-CH,), 2.13~2.05(m, 1H, OCHCH,CH,); IR
(KBr) 3392, 1685, 1539, 1151 cm™.

7-Methylchroman-2-carboxylic acid A-(2,5-dimethoxy
phenyl) amide (2i)

T8 68.0%(22.3 mg), 'H NMR(CDCl,, 300 MHz) & 8.16
(s, 1H, Ar-H), 6.98(d, 1H, /=7.7Hz, Ar-H) 6.81(d, 1H, /=
89 Hz, Ar-H), 6.81(s, 1H, Ar-H), 6.75(d, 1H, /=7.7 Hz, Ar-
H), 6.08(d, 1H, /=89Hz, Ar-H), 4.65(dd, 1H, /=9.3 Hz,
3.0Hz, OCHCH,CH,), 3.83(s, 3H, Ar-OCH,), 3.80(s, 3H,
Ar-OCH;), 2.93~2.73(m, 2H, OCHCH,CH,), 2.51~2.42(m,
1H, OCHCH,CH,), 2.33(s, 3H, Ar-CHj), 2.19~2.05(m, 1H,
OCHCH,CH,); IR(KBr) 3386, 1678, 1541, 1248 cm™.
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7-Methylchroman-2-carboxylic acid MN-[3,5-bid(trifluoro-
methyl)phenyl] amide (2j)
£ 52.8%(213 mg), 'H NMR(CDCl,, 300 MHz) & 8.14
(s, 2H, Ar-H), 7.65(s, 1H, Ar-H), 7.01(d, 1H, /=7.7 Hz,
Ar-H), 6.84(s, 1H, Ar-H), 6.79(d, 1H, J=7.7 Hz, Ar-H), 4.65
(dd, 1H, J=9.9 Hz, 2.7 Hz, OCHCH,CH,), 2.83~2.77(m, 2H,
OCHCH,CH,), 2.54~2.47(m, 1H, OCHCH,CH,), 2.34(s, 3H,
Ar-CHy), 2.16~2.03(m, 1H, OCHCH,CH,); IR(KBr) 3273,
1682, 1556, 1279 cm™.
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o] fIXJel| thekst X317 |7F =51 opdd ] JEO]= coupling
= &3] e 2 % Zow Aztsglon, vdaZRt-2-
2H33} 4)2 By WHS ARSI acetophenone(59+
6)= e ddo] % AXA BT T AE Aoz At
AtHScheme 1).

6 91A] ==

7 9IAJel| W77} EAshE ARN fEAE

H
N | SN
=

1 series : 6-CH; x= g:ng
2 series : 7-CH, d|-OCSH3
di-CF3

sd3t7] Q1eiA 42 1-(2-hydroxy-4-methylphenyl)ethanone
(5), 1-(2-hydroxy-5-methylphenyl)ethanone(6)3} diethyl oxalate
9] &3} HkE-& E3l 6-methyl-4-ox0-4H-chromene-2-carboxylic
acid ethyl ester(7), 7-methyl-4-oxo-4H-chromene-2-carboxylic
acid ethyl ester(8)% T/Jsl1. HE53Y 2 KOHE ARESH 7}
135 3}9] 6-methylchroman-2-carboxylic acid(3) % 7-
methylchroman-2-carboxylic acid(4)S 7] Barsk T4 W
Sofl we} vk grsla 345 3 3 45 F5¢ tetrahydrofuran
o] jolal o]x|gold @3} N,N-carbonyldiimidazole(CDI)=
ARgato]  EASk=

methylchroman-2-carboxylic acid N-
(disubstituted)phenylamide 554 13} 25 24~98%2] &=

A tHScheme 2).

O|x|gt & HE3=pt FEN2| NF-«BXsHE

FAE fFEAS] NFxB A3l &8 obrr] 93 RAW
264.7 cellell LPS(lipopolysaccharide)& Fo3to] IC, #k(50%
A sE)S SYsIHtHTable I). KL-1156< positive control
(ICs): 43.9 uM)E AHE-3I 0, 61 91X]°l| methyl 717} 2]
Hoi3lE el 34-Cl(1a, IC,: 60.0 uM)3} 3,5-OCH,
(1h, IC5y: 94.0 uMP] B3-S B3I} 72|31 71 $1%]° methyl
717} 238 3HE A &= 3,4-Cl(2a, IC,y: 77.2 uM), 3,5-Cl

H3C®(OH — \ Hj

3: 6-CH3 4-CH
4: 7-CH3 5-CH

Scheme 1 - Retrosynthesis of methylchroman-2-carboxamide derivatives.

O 1) Diethyl oxalate
NaOEt
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>
OH

5: 4-CH, 7:
6: 5-CH, 8:

_KOH, Hy0 HSCC(j\n/ _CDI, THF _
H2N

3:6-CHj (99. o%
4:7-CH; (9. 0%)

-CH; (90. o%
-CHj (98. 5%)

Pd/C, H; (g)
EtOH AcOH

C'\
e
Ao OEt
o)

9 : 6-CH; (99.5%)
10 : 7-CHj (98.6%)

X = 3,4-di-Cl
3,5-di-Cl
2,5-di-Cl
3,4-di-CHj
3,5-di-CHj
2,5-di-CHj
3,4-di-OCH,
3,5-di-OCH,
2,5-di-OCH3
3,5-di-CF

3c©ij \GX

1 series : 6-CH3
2 series : 7-CHj;
(24.0 - 97.5%)

Scheme 2 - Synthesis of methylchroman-2-carboxylic acid phenylamide derivatives.
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HEa 2Rk 2- 712840 No(o]XIgh) Fdorlo|= f=Ae] NF-«xB Asl - - &4 A3 ¥ 159

Table I - Inhibitory activity of methylchroman-2-carboxylic acid
phenylamide derivatives

Co. Substituent X %inhibition at 100 uM  ICs, (WM)
KL-1156 83.0+17 439
la 3,4-dichloro 59.3+3.8 60.0
1b  3,5-dichloro 43.8+5.7 >100
1c 2,5-dichloro 8.70+5.2 >100
1d 3,4-dimethyl 50.0+4.3 >100
le 3,5-dimethyl 41.0£2.3 >100
1f 2.5-dimethyl 41.7+4.2 >100
1g 3,4-dimethoxy 27754 >100
1h 3,5-dimethoxy 53.3+4.8 94.0
1i 2,5-dimethoxy 46.0£5.5 >100
1j 3,5-ditrifluoromethyl 28.0+2.1 >100
2a  3,4-dichloro 56.7x2.4 772
2b  3,5-dichloro 72.7+x4.3 67.3
2¢  2,5-dichloro 36.7+1.2 >100
2d  3,4-dimethyl 42.3+2.3 >100
2e  3,5-dimethyl 29.7+2.7 >100
2f  2.5-dimethyl 36.6=1.9 >100
2g  3,4-dimethoxy 48.0+5.6 >100
2h  3,5-dimethoxy 40.0+4.2 >100
2i  2,5-dimethoxy 38.0+4.6 >100
2j  3,5-ditrifluoromethyl 67.3+x1.7 33.6

(2b, ICy: 67.3 uM)¥} 3,5-CF4(2j, IC): 33.6 uM)o] E4S B
et slstE 2i7) 7Y <=3 oA 2dS YERIAL KL-1156
3} 1] E4S HATH(Table I).

HE3Z0F REA|e| NF-«BXalEy

N-obd gho]] Ax|ehe A=rtE FEAl= 419039 2227}
A=gk Zee] vd X9k Auglo] £ FS Bty =
gk NoFd gl o]kl A=t fieA] 3 49 91A]o] =
27} Aghe shekEoe] Awnke] mdx|g7]e] fix|ef] dHglel]
100 uM oJ5}e] FollA IC,,0] EAES AWt v A18k7]el
Hlgl] Nobd glof]l S22 2877F F2 24 Bala 3w
o Ag7el uglo]l Nobd foll A& FEA7} o] x1%k
ARG 2 2495 vepllth sARE AzR 23o] vg
IR Not g0 A187] Fek = 12jar fixel] uhE #2
A Tz GAWAE = 71 sl

| =
E o] of|aE= NF«B2] & <0 29] translocations x}ka}
o A& Al & 4l I=29 f=A] KL-1156%

o2 PAE vigdaEst FeAe] 2 SAWAE Yotk
A N-obd el o] ¢hel vk 2t 54| 2055 st
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