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Scheme 1.

Table 1. Major products and their isolated yields(%) from the
reaction between 2,6-disubstituted phenols 1 and secondary
amines 2 in benzene

1a 1b 1c 1d 1e

2a 3 4 5 6 7
746b 0(13a)6b 86 72 996b

2b 8 9 10 11 12
506b 0(9a)6b 72 88 946b

2c 13 14 15 16 17
61 0(0a) 43 32 61

2d 18 19 20 21 22
53 0(0a) 37 30 44

2e 23 24 25 26 27
67 0(0a) 32 44 75

areaction in ethanol 
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2,6-Difluoro-4-[(4'-methyl-1'-piperazinyl)methyl]-

phenol (5)

white solid; mp 159-162oC; 1H NMR(CDCl3, 200MHz) δ
2.27(s, 3H), 2.44(s, 4H), 3.37(s, 2H), 3.95(br.s, 4H

6.83(d, J=7.9 Hz, 2H); MS m/z (rel. intensity) 242(M+,

11), 143(31), 99(31,) 56(47), 44(100); IR (cm−1) 3468,

2954, 2825, 1462, 1441, 1335, 874, 813, 764.

2,6-Dibromo-4-[(4'-methyl-1'-piperazinyl)methyl]-

phenol (6)

white solid; mp 128-130oC; 1H NMR(CDCl3, 200 MHz)

δ 2.33(s, 3H), 2.51(s, 4H), 3.16(s, 4H), 3.39(s, 2H), 7.40

2H). MS m/z(rel. intensity) 364(M+, 69), 293(45), 265(53),

99(100), 70(30), 56(49). IR (cm−1) 3419, 2997, 2911,

2836, 1413, 1398, 829, 717.

2,6-Difluoro-4-(4'-morpholinylmethyl)phenol (10)

white solid; mp 120-122oC; 1H NMR(CDCl3, 200 MHz)

δ 2.50(t, J=5.0 Hz, 4H), 3.41(s, 2H), 3.74(t, J=4.8 H

4H), 6.85(d, J=8.8 Hz, 2H); MS m/z (rel. intensity) 22

(M+, 23), 143(100), 100(10), 86(47), 75(25), 44(11); I

(cm−1) 3476, 2964, 2950, 2876, 1460, 862, 789, 677

2,6-Dibromo-4-(4'-morpholinylmethyl)phenol (11)

white solid; mp 131-134oC; 1H NMR(CDCl3, 200 MHz)

δ 2.42(t, J=4.6 Hz, 4H), 3.38(s, 2H), 3.71(t, J=4.7 H

4H), 7.43(s, 2H); MS m/z (rel. intensity) 351(M+, 14),

265(30), 100(36), 86(100), 56(47), 42(24); IR (cm-1) 3421,

3418, 3408, 2942, 2894, 1478, 1439, 1350, 872, 73

2,6-Dimethyl-4-[(di-n-butylamino)methyl]phenol (13)

yellow liquid; 1H NMR(CDCl3, 200 MHz) δ 0.87(t,

J=7.1 Hz, 6H), 1.29(m, 4H), 1.45(m, 4H), 2.22(s, 6H

2.39(t, J=7.5 Hz, 4H), 3.46(s, 2H), 6.90(s, 2H); MS m

z (rel. intensity) 263(M+, 16), 220(36), 152(16), 135(100)

86(73); IR (cm−1) 3453, 2925, 2854, 1485, 1376, 862

775, 731.

2,6-Difluoro-4-[(di-n-butylamino)methyl]phenol (15)

yellow liquid; 1H NMR(CDCl3, 200 MHz) δ 0.89(t,

J=7.1 Hz, 6H), 1.29(m, 4H), 1.57(m, 4H), 2.54(t, J=7
Journal of the Korean Chemical Society
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Hz, 4H), 3.52(s, 2H), 6.78(d, J=7.6 Hz, 2H); MS m/z

(rel. intensity) 229(M+-C3H6, 6), 186(29), 143(65), 123(3),

44(100); IR(cm−1) 3426, 2960, 2933, 2876, 1446, 1330,

822, 740, 677.

2,6-Dibromo-4-[(di-n-butylamino)methyl]phenol (16)

yellow liquid; 1H NMR(CDCl3, 200 MHz) δ 0.88(t,

J=7.1 Hz, 6H), 0.87(m, 4H), 1.61(m, 4H), 2.39(t, J=7.1

Hz, 4H), 3.42(s, 2H), 7.40(s, 2H); MS m/z (rel. intensity)

393(M+, 10), 350(42), 265(33), 184(15), 86(38), 57(37);

IR (cm-1) 3450, 2962, 2872, 1462, 1371, 866, 815, 726.

2,6-Dichloro-4-[(di-n-butylamino)methyl]phenol (17)

yellow liquid; 1H NMR(CDCl3, 200 MHz) δ 0.87(t,

J=7.1 Hz, 6H), 1.25(t, J=2.4 Hz, 4H), 1.31(m, 4H), 1.45

(m, 4H), 3.54(s, 2H), 7.19(s, 2H); MS m/z (rel. intensity)

303(M+, 2), 260(27), 175(61), 86(100), 44(37); IR(cm−1)

3511, 2961, 2933, 2891, 1463, 1371, 864, 817, 782, 739.

2,6-Dimethyl-4-[(diisobutylamino)methyl]phenol (18)

yellow liquid; 1H NMR(CDCl3, 200 MHz) δ 0.86(d,

J=6.5 Hz, 12H), 1.77(m, 2H), 2.05(d, J=7.2 Hz, 4H), 2.22

(s, 6H), 3.34(s, 2H), 6.92(d, 2H); MS m/z(rel. intensity)

263(M+, 2), 241(9), 220(29), 135(100), 86(47); IR(cm−1)

3425, 2952, 2926, 2868, 1488, 1467, 1386, 867.

2,6-Difluoro-4-[(diisobutylamino)methyl]phenol (20)

yellow liquid; 1H NMR(CDCl3, 200 MHz) δ 0.86(d,

J=6.6 Hz, 6H), 0.93(d, J=6.6 Hz, 6H), 1.72(m, 2H), 2.07

(d, J=4.8 Hz, 2H), 2.61(d, J=7.0 Hz, 2H), 3.37(s, 2H),

6.79(m, 2H); MS m/z (rel. intensity) 271(M+, 3), 228(70),

143(100), 86(88), 57(53), 44(12); IR(cm−1) 3208, 2956,

2871, 1441, 1366, 842, 718, 683.

2,6-Dibromo-4-[(diisobutylamino)methyl]phenol (21)

dark yellow liquid; 1H NMR(CDCl3, 200 MHz) δ 0.86

(d, J=6.4 Hz, 6H), 0.97(d, J=6.6 Hz, 6H), 1.70(m, 1H),

1.95(m, 1H), 2.06(d, J=5.9 Hz, 2H), 2.66(d, J=6.3 Hz,

2H), 3.36(s, 2H), 7.41(s, 2H); MS m/z(rel. intensity)

352(11), 350(M+-C3H7, 24), 348(12), 267(17), 265(38),

263(20), 142(6), 86(100), 57(23); IR(cm−1) 3490, 2956,

2868, 1473, 1365, 870, 735, 668.

2,6-Dichloro-4-[(diisobutylamino)methyl]phenol (22)

dark yellow liquid; 1H NMR(CDCl3, 200 MHz) δ 0.91

(d, J=18.4 Hz, 12H), 1.75(m, 1H), 1.90(m, 1H), 2.04(d,

J=7.1 Hz, 2H), 2.60(d, J=7.1 Hz, 2H), 3.35(d, J=4.5 Hz,

2H), 7.02(s, 2H), 7.22(s, 2H); MS m/z (rel. intensity)

338(M+, 15) 303(24) 260(44) 175(69) 57(31); IR(cm−1)

3332, 2964, 2872, 1486, 1467, 1394, 866, 791, 740, 67

Bis(4-hydroxy-3,5-dimethylphenyl)methane (23)

reddish solid; mp 170-173oC; 1H NMR(CDCl3, 200 MHz)

δ 2.21(s, 12H), 3.71(s, 2H), 6.79(s, 4H); MS m/z (re

intensity) 256(M+, 93), 241(100), 225(12), 211(8), 135(30

77(9); IR(cm−1) 3456, 2925, 2854, 1601, 1485, 1187

882, 731.

Bis(4-hydroxy-3,5-difluorophenyl)methane (25)

yellowish solid; mp 118-120oC; 1H NMR(CDCl3,

300 MHz) δ 3.74(s, 2H), 5.26(s, 2H), 6.66(d, J=7.8 Hz

4H); MS m/z(rel. intensity) 272(M+, 100), 252(16), 233(12),

204(18), 176(10), 143(23), 95(12), 75(20); IR(cm−1) 3333,

1608, 1525, 1456, 1340, 1235, 1023, 851.

Bis(4-hydroxy-3,5-dibromophenyl)methane (26)

white solid; mp 143-146oC; 1H NMR(CDCl3, 200 MHz)

δ 3.74(s, 2H), 7.23(s, 4H); MS m/z(rel. intensity) 515(M+, 5),

436(16), 356(4), 277(19), 169(20); IR(cm−1) 3482, 1555,

1472, 1328, 1173, 890, 737.

Bis(4-hydroxy-3,5-dichlorophenyl)methane (27)

white solid; mp 140-142oC; 1H NMR(CDCl3, 200 MHz)

δ 3.75(s, 2H), 7.04(s, 4H); MS m/z (rel. intensity) 334(M+,

3), 303(92), 231(39), 69(100); IR(cm−1) 3467, 2925, 1568,

1485, 1334, 1251, 1131, 881, 790.
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