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Synthesis of 6-Hydroxy-7-methoxychroman-2-carboxylic Acid Dialkylaminoalkylamides

Jaechwan Kwak, Keum-Ho Lee, Jae-Kyeong Jung, Jungsook Cho* and Heesoon Lee*

College of Pharmacy, Chungbuk National University, Cheongju 361-763, Korea
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Abstract — In the course of developing novel antioxidants, we synthesized four of 6-hydroxy-7-methoxy-4-oxochroman-2-
carhoxylic acid dialkylamides (3a-d) (13~18%) and four of 6-hydroxy-7-methoxychroman-2-carboxylic acid dialkylamides
(4a-d) (52~89%), incorporating the basic amine functionality. None of these compounds exhibited significant antioxidant
activity possibly due to the hydrophilic character of the basic amine side chains.
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CH3 X X
HO. HO. HO.
CH%
H
H3C (o) MeQ' &) NHR MeQ &} NHR
CHy [o] o] o
Target Compounds

3;,X=0, 4X=HH
R = dialkylaminoalkyl

Trolox (1) 2;X=0,0r H H,

R = alkyl or aryl

Fig. 1 - Structures of Trolox (1), compound 2 and target compounds
3 and 4.
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6-Hydroxy-7-methoxy-4-oxochroman-2-carboxylic  acid
(2-dimethyl-aminoethyl)amide (3a)

6-Hydroxy-7-methoxy-4-oxochroman-2-carboxylic acid(5)
(238 mg, 1 mmol) 7=+ tetrahydrofuran(THF) 10 mfel) =031
ArFR8I5E, 0°CE WH28) dicyclohexylcarbodiimide(DCC)
(206 mg, 1 mmolE Y1 5% wHKla., 1-hydroxybenzotriazole
(HOBT) (163 mg, 1 mmolE Y3 105 St 0°Cold wukalal
ok ARl 3AIZE HES F- 40°ColA At FEsioict. gja
dichloromethane(CH,Cl,) (10 m))Z =°]3. N, N-dimethylamino
ethylamine 1 m/E #&g W1 AALZT A4 E 327 930},
A== dicyclohexylurea(DCUYE o }ato] A|A 8o o e
NaHCO,Z A& 3 CH,CLEZ %%, Na,SO2 A%a}, of3}
¥%3% ¥ flash column chromatography(10% MeOH/CH,Cl,)
2 Al e WIE(B6 mg, 11.7%) 3a= 2T} IR(neat)
3314, 2043, 1695, 1621cm™; 'H NMR(CDCl, 300 MHz)
8 6.87(s, 1H, Ar-H), 6.68(s, 1H, Ar-H), 3.91(s, 3H, OMe),
3.64~3.49(m, 2H, NHCH,CH,N(CH,),), 2.78(d, J/=15.4 Hg,
1H, COCI’&), 2.51(d, /=154 Hz, 1H, COC&), 245, J=6.7
Hz, 2H, NHCH,CH,N(CHy),), 2.26(s, 6H, N(CHy),).
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6-Hydroxy-7-methoxy-4-oxochroman-2-carboxylic  acid
(2-diethyl aminoethyl)amide (3b)

6-Hydroxy-7-methoxy-4-oxochroman-2-carboxylic acid (5)
(238 mg, 1mmol), DCC(206 mg, 1 mmol), HOBT(163 mg, 1
mmol) @ N,N-diethylaminoethylamine(1 m)& AR&-3to] 3}
&5 3a AP T3 YR oz A F flash column
chromatography(10% MeOH/CH,CL)Z AA|st] 24 A
E(18 mg, 5.3%) 3dZ <} IR(neat) 3316, 2928, 1622 cm’™;
H NMR(CDCl;, 300 MHz) 3 6.83(s, 1H, Ar-H), 6.62(s, 1H,
Ar-H), 3.86(s, 3H, OMe), 2.73(d, /=15.2 Hz, 2H, COCH,), 2.57
(q, J=7Hz, 4H, N(CH,CH,),), 2.50~2.45(m, 2H, NHCH,CH,N),
1.19(s, 2H, NHCH,CH,N), 0.99(t, /=7.1 Hz, 6H, N(CH,CH,),).

6-Hydroxy-7-methoxy-4-oxochroman-2-carboxylic  acid
(3-dimethyl-aminopropyl)amide (3c)

6-Hydroxy-7-methoxy-4-oxochroman-2-carhoxylic acid(5)
(238 mg, 1 mmol), DCC(206 mg, 1 mmol), HOBT(163 mg, 1
mmol) ¥ N,N-dimethylaminopropylamine(l mf) < AM-5}o] &}
T8 3a AN FU How FXE F flash column
chromatography(10% MeOH/CH,Cl)% “JA3to e A4k A
E(Bmg, 25%) 3cE LAtk IR(neat) 3334, 2927, 1696, 1621
cm™; 'H NMR(CDCl;, 300 MHz) & 7.09(s, 1H, Ar-H), 6.56
(s, 1H, Ar-H), 4.96~4.88(m, 1H, OCH(CH,)CO), 3.95(s, 3H,
OMe), 3.39~3.37(m, 4H, COCH,, NHCH,CH,CH;N), 2.38~
2.23(m, 6H, NHCH,CH,CH,N, N(CH,CH,),), 1.51~1.43(m,
2H, NHCH,CH,CH,N), 1.14~0.87(m, 6H, N(CH,CH,),).

6-Hydroxy-7-methoxy-4-oxochroman-2-carboxylic  acid
(3-diethyl-aminopropyl)amide (3d)

6-Hydroxy-7-methoxy-4-oxochroman-2-carboxylic acid(5)
(238 mg, 1 mmol), DCC(206 mg, 1 mmol), HOBT(163 mg, 1
mmol) ¥ N,N-diethylaminopropylamine(1 mf)2 A+&-sl] 3}
T2 3a A LT BHer $AE F flash column
chromatography(10% MeOH/CH,CL)Z JAsto] i) 234
Z(28 mg, 8%) 3dE AITh: IR(neat) 3288, 2933, 1695, 1621
em; 'H NMR(CDCl,, 300 MHz) & 6.84(s, 1H, Ar-H), 6.63
(s, 1H, Ar-H), 3.87(s, 3H, OMe), 3.60(t, J=4.5Hz, 2H,
NHCH,CH,CH,N), 3.48(t, /=4.5Hz, 2H, NHCH,CH,CH,N)
2.73(d, J=15.1Hz, 2H, COCHy), 2.60~2.46(m, 4H, N(CH,CH,),),
1.62(s, 2H, NHCH,CH,CH,N), 1.02(t, /=68Hz, 6H, N
(CH,CHy),.

6-Hydroxy-7-methoxychroman-2-carboxylic acid (6)

6-Hydroxy-7-methoxy-4-oxochroman-2-carboxylic acid(5)
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(1g, 420 mmol)= olgh&) =0 250 m/ flaskel] ¥ ¢7]]
Pd/C(500 mgy?} AcOH 0.3 miZ o] s+ 715 slolld 8l 5
F WHEATE, Celite =R o782 =23 £ flash column
chromatography(3% MeOH/CH,Cl, 500 m/+2 m/ AcCOD)ZE 74
Alste] 31242 1A FAE(525mg, 56%) 62 AT mp.
129~131°C; IR(KBr) 3316, 1693 cm™; "H NMR(CD,OD, 300
MHz) & 6.37(s, 1H, Ar-H), 6.13(s, 1H, Ar-H), 4.78(t, 1H, J=
72 Hz, 1H, OCH(CH,)CO), 3.51(s, 3H, OMe), 3.00~2.95
(m, 1H, CH,Ph), 2.57~2.50(m, 1H, CH,Ph), 2.47~233(m,
2H, CH,).

6-Hydroxy-7-methoxychroman-2-carboxylic ~acid (2-
dimethylaminoethyl)- amide (4a)

6-Hydroxy-7-methoxychroman-2-carboxylic acid(6) (100 mg,
0.45 mmol), DCC(103 mg, 0.5 mmol), HOBT(82 mg, 0.5 mmol)
4 N,N-dimethylaminethylamine(0.5 m)& AFg-8lo] 33 3
A} 34 PHoz A4S F flash column chromato-
graphy(3% MeOH/CH,CL)E A3l 2 U4 A E(68 mg,
52%) 4aS A1tk IR(neat) 3314, 2936, 1654 cm’; 'H NMR
(CDCl;, 300MHz) & 6.62(s, 1H, Ar-H), 6.31(s, 1H, Ar-H),
5.06(t, /=6.5Hz, 1H, OCH(CH,)CO) 3.75(s, 3H, OMe), 3.33
(s, 2H, NHCH,CH,N), 3.22~3.14(m, 1H, CH,Ph), 2.76~2.68
(m, 1H, CH,Ph), 2.63~2.47(m, 2H, CHy), 2.42~2.40(m, 2H,
NHCH,CH,N), 2.20(s, 6H, N(CH,),).

6-Hydroxy-7-methoxychroman-2-carboxylic =~ acid (2-
diethylaminoethyl)-amide (4b)

6-Hydroxy-7-methoxychroman-2-carboxylic acid(6) (100 mg,
0.45 mmol), DCC(103 mg, 0.5 mmol), HOBT(82 mg, 0.5 mmol)
U N,N-diethylaminethylamine(0.5 m))3 AF&3le] 3HE- 3a A
A FU o2 4% $ flash column chromatography
(5% MeOH/CH,CL)Z AI3e] 2294+ AA=(83 mg, 58%) 4b
Z ¥k IR(neat) 3317, 2968, 1650 cm™; 'H NMR(CDCl,
300 MHz) & 6.70(s, 1H, Ar-H), 6.37(s, 1H, Ar-H), 5.10(t,
J=6.1Hz, OCH(CH,)CO) 3.80(s, 3H, OMe), 3.34~3.32(m,
2H, NHCH,CH,N), 3.26~3.22(m, 1H, CH,Ph), 2.84~2.77(m,
1H, CH,Ph), 2.70~2.62(m, 2H, CHy, 2.56~2.51(m, 6H,
N(CH,CH3),, NHCH,CH,N), 1.02(t, /=7.0Hz, 6H, N
(CH,CHy),).

6-Hydroxy-7-methoxychroman-2-carboxylic acid (3-
dimethylamino-propyl)amide (4¢)

6-Hydroxy-7-methoxychroman-2-carboxylic acid(6) (100 mg,
0.45 mmol), DCC(103 mg, 0.5 mmol), HOBT(82 mg, 0.5 mmol)

2 N, N-dimethylaminpropylamine(0. 5ml)— Ahg3lo] SRRME 3
A7 FL3 HHoZ A T flash column chromato-
graphy(5% MeOH/CH,Cl)E gAI5te] .U AAdE(105mg,
76%) 4c2 2 Th R(neat) 3306, 2929, 1650 cm™; 'H NMR
(CDCl;, 300MHz) & 6.73(s, 1H, Ar-H), 6.45(s, 1H, Ar-H),
5.11(t, J=5.3 Hz, OCH(CH,)CO) 3.81(s, 3H, Oy), 3.35~3.33
(m, 2H, NHCH,CH,CH,N), 3.29~3.20(m, 1H, CH,Ph), 2.87~
2.79(m, 1H, CH,Ph), 2.64~2.51(m, 2H, CH,), 2.38(t, /=65
Hz, 2H, NHCH,CH,CH,N), 2.24(s, 6H, N(CHy),), 1.68(t, J=
6.3 Hz, 2H, NHCH,CH;CH,N).

6-Hydroxy-7-methoxychroman-2-carboxylic acid (3-
diethylamino- propyl)amide (4d)

6-Hydroxy-7-methoxychroman-2-carboxylic acid(6) (100 mg,
0.45 mmol), DCC(103 mg, 0.5 mmol), HOBT(82 mg, 0.5 mmol)
2 NN- dlethylarmnpropylamme(O 5ml)ye AHE-3t] BHEHE 3

AR FLAs vpHo g A3 & flash column chromato-
graphy(5% MeOH/CH,CL)= 7‘**]]6}04 294 AAE(100 mg,
67%) 4dZ 23Ut} TR(neat) 3303, 2930, 1651 cm™; 'H NMR
(CDCl,;, 300MHz) & 6.74(s, 1H, Ar-H), 6.39(s, 1H, Ar-H),
5.12(t, J=6.5Hz, OCH(CH,)CO) 3.81(s, 3H, OMe), 3.37~
3.33(m, 2H, NHCH,CH,CH,N), 3.29~3.24(m, 1H, CH,Ph),
2.87~2.80(m, 1H, CH,Ph), 2.67~2.60(m, 2H, CH,), 2.53~
248(m, 6H, N(CH,CH;),, NHCH,CH,CH,N), 1.68~1.64(m,
2H, NHCH,CH,CH,N), 1.02(t, /=7.0 Hz, 6H, N(CH,CH,)2).
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3d; R = -CH,CH,CH,N(C;Hs),

4a; R = -CH,CH,N(CH),

4b; R = -CHchzN(C2H5)2

4c; R = ~CH,CH,CHoN(CHa),
4d: R = -CH,CHCH,N(CoHs),

Scheme 1 - Synthesis of chromanone (3) and chroman (4)
derivatives.
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