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Synthesis and a-glucosidase inhibitory activity of N-(1,5-diaryl-3-
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Abstract: In order to find highly active antidiabetic lead compound, sixteen 4-aminobenzoic acid derivatives

were designed and synthesized directly through Mannich reaction in the solution of ethanol at 15-35 “C with facile

method, mild reaction condition and high yield (45%—-90%).

Fifteen of them are new compounds. Their

structures were confirmed by 'H NMR, “C NMR, IR, ESI-MS and HR-MS. a-Glucosidase inhibitory activity of
these compounds indicated that most of these compounds possess the activity with the order: 2¢ > 2b > 2h > 1a > 1f.

The structure-activity relationship of these 4-aminobenzoic acid derivatives was also discussed.
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Figure 1 Mannich reaction of 4-aminobenzoic acid and aromatic aldehyde with 4-aryl-2-butanone
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Table 1 Partial experimental results of target compounds

MS (m/z, %)

Compd. R, R, Yield / % mp/C
[M+17" [M+2371" A B

la -CeHs p-NO, 533 148-149 419 (100) 441 (9) 133 (7) 120 (21)

1b -CeHs m-NO, 73.1 149-150 419 (100) 441 (17) / 120 (25)

1c -CeHs p-Cl 67.2 162-163 408 (50) 430 (24) 133 (100) 120 (92)

1d -CeHs H 90.1 144-145 374 (65) 396 (25) 133 (67) 120 (100)

le -CeHs m-CHs 83.0 163-164 388 (87) 410 (32) 133 (67) 120 (100)

1f -CeHs p-OCH; 64.2 154-155 402 (6)° 426 (43) 133 (100) 120 (51)

1g -CeHs 3,4-OCH,0 80.4 160161 418 (10) 440 (34) 133 (52) 120 (100)

1h -CeHs p-OH 60.5 125-127 388 (9)" 412 (100) 133 (37) /

2a m-NO, 60.1 156-159 499 (100) 521 (7) 213 (9) 271 (20)
H3CO

2b 3,4-diCl 62.1 187-188 522 (100) / 213 (44) 385 (34)
H3CO

2c p-Cl 84.4 191-194 488 (98) 510 (7) 213 (100) 351 (78)
H3CO

2d m-Cl 45.0 157-159 488 (100) / 213 (33) 351 (12)
H3CO

2e H 72.3 193-194 454 (100) 476 (12) 213 (65) 317 (45)
H3CO

2f m-CHs 67.3 161-163 468 (100) 490 (10) 213 (47) 331 (64)
H3CO

29 3,4-OCH,0 89.0 191-192 496 (8)" 520 (25) 213 (47) 361 (27)
H3CO

2h p-OH 57.8 192-193 468 (5)° 492 (17) 213 (100) 333 (17)

H3CO

A: [R,CH,CH,CO]’; B: 1a-1h H[C4H,CO,H-p]", 2a—2h }j[R,CH,CH,COCH,CHCH,R,]"; * H[M-1]
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Table 2 'H NMR and IR data of target compounds

Compd.

"HNMR (6/10°, designated hydrogen atom )

IR ( Vina cm ™)

la

1b

1c

1d

le

1f

19

1h

2a

2b

2c

2d

2e

2f

8.17 (2H, d, /=8.6 Hz, ArH), 7.67 (2H, d, J=8.6 Hz, ArH), 7.61 (2H, d, J=8.6 Hz, ArH), 7.25 (2H, d, /=7.8 Hz, ArH),
7.18~7.14 (3H, m, ArH), 6.56 (2H, d, J=8.6 Hz, ArH), 5.10 (1H, dd, J=3.9, 8.4 Hz, *CH), 3.08 (1H, dd, J=7.8, 16.8
Hz, CH,*CH), 2.88 (1H, dd, J=4.3, 16.9 Hz, CH,*CH), 2.83~2.77 (4H, m, CH,CH,)

8.29 (1H, s, ArH), 8.08 (1H, d, J/=6.8 Hz, ArH), 7.89~7.87 (1H, m, ArH), 7.62 (1H, d, J=6.5 Hz, ArH), 7.60 (2H, d,
J=8.6 Hz, ArH), 7.22 (2H, d, J=6.3 Hz, ArH), 7.18~7.15 (3H, m, ArH), 6.60 (2H, d, J=8.7 Hz, ArH), 5.14 (1H, dd,
J=3.5, 8.3 Hz, *CH), 3.09 (1H, dd, J=7.9, 16.7 Hz, CH,*CH), 2.89 (1H, dd, J=4.9, 17.0 Hz, CH,*CH), 2.84~2.75
(4H, m, CH,CH,)

7.60 (2H, d, J=8.5 Hz, ArH), 7.39 (2H, d, J=8.0 Hz, ArH), 7.37 (2H, d, J=8.0 Hz, ArH), 7.22 (2H, d, J=6.9 Hz, ArH),
7.18~7.15 (3H, m, ArH), 6.54 (2H, d, J=8.6 Hz, ArH), 4.95 (1H, dd, J=3.8, 8.6 Hz, *CH), 3.01 (1H, dd, J=7.6, 16.5
Hz, CH,*CH), 2.84~2.75 (5H, m, CH,CH,, CH,*CH)

7.59 (2H, d, J/=8.4 Hz, ArH), 7.38 (2H, d, J=7.4 Hz, ArH), 7.30 (2H, d, J=7.3 Hz, ArH), 7.28~7.14 (6H, m, ArH),
6.55 (2H, d, J=8.4 Hz, ArH), 4.93 (1H, dd, J=4.0, 8.6 Hz, *CH), 3.02 (1H, dd, J=7.3, 16.5 Hz, CH,*CH), 2.84~2.75
(5H, m, CH,CH,, CH,*CH)

7.60 (2H, d, J/=8.7 Hz, ArH), 7.26~7.14 (SH, m, ArH), 7.02 (1H, d, J=6.8 Hz, ArH), 6.54 (2H, d, J=8.7 Hz, ArH),
4.88 (1H, dd, J=4.5, 8.7 Hz, *CH), 3.00 (1H, dd, J=7.2, 16.5 Hz, CH,*CH), 2.86~2.74 (5H, m, CH,CH,, CH,*CH),
2.26 (3H, s, CHs)

7.59 (2H, d, J=8.7 Hz, ArH), 7.29 (2H, d, J=8.7 Hz, ArH), 7.22 (2H, d, J=6.9 Hz, ArH), 7.18~7.15 (3H, m, ArH),
6.85 (2H, d, J=8.6 Hz, ArH), 6.54 (2H, d, J=8.7 Hz, ArH), 4.87 (1H, dd, J=3.2, 8.2 Hz, *CH), 3.70 (3H, s, OCHj),
2.99 (1H, dd, J=7.3, 16.3 Hz, CH,*CH), 2.83~2.72 (5H, m, CH,CH,, CH,*CH)

7.60 (2H, d, J=8.5 Hz, ArH), 7.24 (2H, d, J=6.4 Hz, ArH), 7.18~7.15 (3H, m, ArH), 6.95 (1H, s, ArH), 6.85~6.80
(2H, m, ArH), 6.55 (2H, d, J=8.5 Hz, ArH), 5.95 (2H, s, OCH,0), 4.86 (1H, dd, J=3.6, 8.1 Hz, *CH), 2.97 (1H, dd,
J=1.2,16.2 Hz, CH,*CH), 2.87~2.74 (5H, m, CH,CH,, CH,*CH)

7.60 (2H, d, J=8.5 Hz, ArH), 7.22 (2H, d, J=7.0 Hz, ArH), 7.20~7.13 (5H, m, ArH), 6.68 (2H, d, J=8.2 Hz, ArH),
6.54 (2H, d, J=8.5 Hz, ArH), 4.82 (1H, dd, J=3.2, 8.2 Hz, *CH), 2.97 (1H, dd, /=7.3, 16.2 Hz, CH,*CH), 2.86~2.72
(5H, m, CH,CH,, CH,*CH)

8.30 (1H, s, ArH), 8.05 (1H, d, J=7.4 Hz, ArH), 7.89 (1H, d, J=7.6 Hz, ArH), 7.70~7.68 (2H, m, ArH), 7.67~7.65
(1H, m, ArH), 7.62 (2H, d, J=8.7 Hz, ArH), 7.57 (1H, s, ArH), 7.30 (1H, d, J=7.9 Hz, ArH), 7.26 (1H, s, ArH), 7.12
(1H, d, J=7.2 Hz, ArH), 6.60 (2H, d, J=8.6 Hz, ArH), 5.15 (1H, dd, J=4.7, 8.4 Hz, *CH), 3.85 (3H, s, OCHs), 3.11
(1H, dd, /=8.9, 16.6 Hz, CH,*CH), 2.95~2.80 (5H, m, CH,CH,, CH,*CH)

7.72 (1H, s, ArH), 7.69~7.67 (3H, m, 2ArH, NH), 7.64 (2H, d, J=8.7 Hz, ArH), 7.57~7.54 (2H, m, ArH), 7.39 (1H, d,
J=1.9 Hz, ArH), 7.31 (1H, d, J=8.0 Hz, ArH), 7.26 (1H, s, ArH), 7.12 (1H, d, J=7.8 Hz, ArH), 6.58 (2H, d, /=8.6 Hz,
ArH), 5.00 (1H, dd, J=4.8, 8.4 Hz, *CH), 3.86 (3H, s, OCHj), 3.06 (1H, dd, J=9.2, 16.4 Hz, CH,*CH), 2.97~2.85
(4H, m, CH,CH,), 2.83 (1H, dd, J=4.6, 16.3 Hz, CH,*CH)

7.70 (1H, d, J=7.7 Hz, ArH), 7.68 (1H, d, J=8.2 Hz, ArH), 7.61 (2H, d, J=8.6 Hz, ArH), 7.55 (1H, s, ArH), 7.41 (2H,
d, J=8.4 Hz, AtH), 7.34 (2H, d, J=8.4 Hz, ArH), 7.31 (1H, d, J/=9.0 Hz, ArH), 7.27 (1H, s, ArH), 7.12 (1H, d, J/=8.9
Hz, ArH), 6.55 (2H, d, J=8.6 Hz, ArH), 4.96 (1H, dd, J=4.8, 8.5 Hz, *CH), 3.85 (3H, s, OCHs), 3.04 (1H, dd, J=9.0,
16.5 Hz, CH,*CH), 2.96~2.85 (4H, m, CH,CH,), 2.81 (1H, dd, J=4.5, 16.4 Hz, CH,*CH)

7.71 (1H, d, J=7.9 Hz, ArH), 7.69 (1H, d, J=7.4 Hz, ArH), 7.61 (2H, d, J=8.7 Hz, ArH), 7.56 (1H, s, ArH), 7.46 (1H,
s, ArH), 7.36 (1H, d, J=7.6 Hz, ArH), 7.33 ~7.27 (3H, m, ArH), 7.26 (1H, s, ArH), 7.11 (1H, d, J=9.0 Hz, ArH), 6.56
(2H, d, J=8.6 Hz, ArH), 4.98 (1H, dd, J=4.2, 9.0 Hz, *CH), 3.85 (3H, s, OCHj), 3.04 (1H, dd, J=8.8, 16.3 Hz,
CH,*CH), 2.95~ 2.84 (4H, m, CH,CH,), 2.83 (1H, dd, J=4.9, 16.4 Hz, CH,*CH)

7.70~7.68 (2H, m, ArH), 7.61 (2H, d, J=8.6 Hz, ArH), 7.56 (1H, s, ArH), 7.39 (2H, d, J=7.4 Hz, ArH), 7.28~7.25
(4H, m, ArH), 7.20 (1H, d, J=8.2 Hz, ArH), 7.12 (1H, d, J=8.3 Hz, ArH), 6.57 (2H, d, J=8.7 Hz, ArH), 4.96 (1H, dd,
J=4.6, 8.9 Hz, *CH), 3.85 (3H, s, OCH3), 3.05 (1H, dd, J=9.2, 16.4 Hz, CH,*CH), 2.94~2.83 (4H, m, CH,CH,), 2.80
(1H, dd, J=4.4, 16.2 Hz, CH,*CH)

7.70~7.68 (2H, m, ArH), 7.61 (2H, d, /=8.6 Hz, ArH), 7.55 (1H, s, ArH), 7.29 (1H, d, J=8.2 Hz, ArH), 7.27 (1H, s,
ArH), 7.18~7.15 (3H, m, ArH), 7.13 (1H, d, /=7.5 Hz, ArH), 7.02 (1H, s, ArH), 6.56 (2H, d, J=8.7 Hz, ArH), 4.90
(1H, dd, J=4.4, 8.8 Hz, *CH), 3.85 (3H, s, OCHj), 3.03 (1H, dd, /=9.3, 16.4 Hz, CH,*CH), 2.94~2.80 (4H, m,
CH,CH.), 2.77 (1H, dd, J=4.4, 16.4 Hz, CH,*CH), 2.25 (3H, s, CH3)

3 388(s), 3 000~
2 500(br), 1 706(s),
1 661(s), 1 605(s)
3377(s), 3 000~
2 500(br), 1 705(s),
1 660(s), 1 607(s),
1 501(s)

3372(s), 3 000~
2 500(br), 1 708(s),
1 669(s), 1 607(s),
1 496(s)

3394(s), 3 000~
2 500(br), 1 710(s),
1 688(s), 1 605(s),
1 496(s)

3 366(s), 3 000~
2 500(br), 1 703(s),
1 673(s), 1 606(s),
1 498(s)

3393(s), 3 000~
2 500(br), 1 710(s),
1 688(s), 1 604(s),
1512(s)

3394(s), 3 000~
2 500(br), 1 710(s),
1 689(s), 1 603(s),
1 488(s)

3393(s), 3 000~
2500(br), 1 711(s),
1 690(s), 1 604(s),
1513(s)

3366(s), 3 000~

2 500(br), 1 705(s),
1 676(s), 1 606(s),
1 504(s)

3 384(s), 3 000~

2 500(br), 1 708(s),
1 655(s), 1 607(s),
1 502(s)

3392(s), 3 000~

2 500(br), 1 711(s),
1 691(s), 1 605(s),
1 490(s)

3385(s), 3 000~

2 500(br), 1 708(s),
1 658(s), 1 605(s),
1 502(s)

3383(s), 3 000~

2 500(br), 1 708(s),
1 656(s), 1 607(s),
1 502(s)

3394(s), 3 000~

2 500(br), 1 711(s),
1 689(s), 1 603(s),
1 486(s)

.51-
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Continued
Compd. 'HNMR ( 6/ 10%, designated hydrogen atom ) IR ( Vi, cm ")
29 7.70~7.68 (2H, m, ArH), 7.61 (2H, d, J=8.2 Hz, ArH), 7.56 (1H, s, ArH), 7.29 (1H, d, J=8.2 Hz, ArH), 7.26 (1H, s, 3 396(s), 3 000~
ArH), 7.11 (1H, d, J/=8.9 Hz, ArH), 6.96 (1H, s, ArH), 6.85 (1H, d, J=8.0 Hz, ArH), 6.82 (1H, d, J=7.9 Hz, ArH), 2 500(br), 1 710(s),
6.57 (2H, d, J/=8.3 Hz, ArH), 5.95 (2H, s, OCH,0), 4.88 (1H, dd, J/=4.4, 8.9 Hz, *CH), 3.85 (3H, s, OCH3), 3.00 (1H, 1 688(s), 1 604(s),
dd, J=9.2, 16.3 Hz, CH,*CH), 2.93~2.80 (4H, m, CH,CH.), 2.77 (1H, dd, J=4.5, 16.3 Hz, CH,*CH) 1 486(s)
2h 771 (1H, d, J=7.1 Hz, ArH), 7.69 (1H, d, J=8.2 Hz, ArH), 7.61 (2H, d, J=8.6 Hz, ArH), 7.54 (1H, s, ArH), 7.28 (1H, 3 398(s), 3 000~
d, J=8.1 Hz, ArH), 7.26 (1H, s, ArH), 7.18 (2H, d, J=8.4 Hz, ArH), 7.12 (1H, d, J=8.7 Hz, ArH), 6.69 (2H, d, J=8.4 2 500(br), 1 709(s),
Hz, ArH), 6.55 (2H, d, J=8.7 Hz, ArH), 4.84 (1H, dd, J=5.0, 8.4 Hz, *CH), 3.85 (3H, s, OCHj3), 3.00 (1H, dd, J/=9.0, 1 659(s), 1 607(s),
16.2 Hz, CH,*CH), 2.92~2.79 (4H, m, CH,CH,), 2.76 (1H, dd, J=4.9, 16.4 Hz, CH,*CH) 1 509(s)
Table 3 '>C NMR data of partial target compounds
20
H3CO
1
Compd. 3C NMR (6/10°°, designated carbon atom)
2a 206.9 (14), 167.5 (27), 156.9 (2), 151.2 (23), 148.1 (19), 145.9 (17), 136.3 (7), 133.7 (22), 132.9 (10), 131.2 (25), 130.1 (21), 128.9 (5),
128.7 (4), 127.8 (8), 126.8 (6), 126.0 (9), 122.2 (18), 121.3 (20), 118.6 (26), 118.0 (3), 112.0 (24), 105.8 (11), 55.3 (1), 51.6 (16), 49.7 (15),
43.5(13), 28.9 (12)
2b 206.9 (14), 167.5 (27), 156.9 (2), 151.3 (23), 144.7 (17), 136.3 (7), 132.9 (19), 131.9 (10), 131.3 (25), 130.8 (20), 129.6 (21), 128.9 (5),
128.8 (4), 128.7 (8), 127.8 (18), 127.2 (6), 126.9 (9), 126.0 (22), 118.7 (26), 118.0 (3), 112.1 (24), 105.9 (11), 55.3 (1), 51.3 (16), 49.7 (15),
43.6 (13), 28.9 (12)
2c 207.1 (14), 167.5 (27), 157.0 (2), 151.4 (23), 142.3 (17), 132.9 (7), 131.6 (10), 131.1 (20), 130.3 (25), 130.2 (5), 129.0 (4), 128.9 (8), 128.7
(19, 21), 128.5 (18, 22), 127.8 (6), 126.0 (9), 118.6 (26), 117.8 (3), 112.0 (24), 105.9 (11), 55.3 (1), 51.8 (16), 50.0 (15), 43.7 (13), 28.9 (12)
2d 207.1 (14), 167.5 (27), 156.9 (2), 151.5 (23), 144.7 (17), 134.2 (7), 133.3 (19), 132.4 (10), 131.6 (25), 130.1 (21), 129.1 (5), 129.0 (4),
128.5 (8), 127.6 (20), 127.5 (18), 127.1 (6), 126.4 (9), 125.1 (22), 119.0 (26), 118.9 (3), 113.6 (24), 106.2 (11), 55.9 (1), 53.0 (16), 49.9
(15), 43.5 (13), 28.9 (12)
2e 207.3 (14), 167.6 (27), 156.9 (2), 151.7 (23), 143.3 (17), 136.3 (7), 132.9 (10), 131.2 (25), 129.0 (5), 128.8 (4), 128.6 (19, 21), 127.8 (8),
127.1 (20), 126.9 (6), 126.6 (18, 22), 126.0 (9), 118.6 (26), 117.5 (3), 111.9 (24), 105.9 (11), 55.3 (1), 52.4 (16), 50.3 (15), 43.7 (13), 28.9 (12)
2f 207.4 (14), 167.6 (27), 156.9 (2), 151.7 (23), 143.3 (17), 137.7 (19), 136.3 (7), 132.9 (10), 131.2 (25), 129.0 (5), 128.7 (4), 128.5 (18),
127.8 (8, 21), 127.1 (6), 126.9 (9), 126.0 (20), 123.7 (22), 118.6 (26), 117.4 (3), 111.9 (24), 105.9 (11), 55.3 (1), 52.4 (16), 50.3 (15), 43.7
(13),28.9 (12), 21.3 (28)
29 207.4 (14), 167.5 (27), 156.9 (2), 151.6 (23), 147.5 (19), 146.2 (20), 137.3 (17), 136.3 (7), 132.9 (10), 131.1 (25), 128.9 (5), 128.7 (4),
127.8 (8), 126.9 (6), 126.0 (9), 119.9 (22), 118.6 (26), 117.5 (3), 112.0 (21), 108.2 (24), 106.9 (18), 105.9 (11), 101.0 (28), 55.3 (1), 52.1
(16), 50.4 (15), 43.7 (13), 28.9 (12)
2h 207.6 (14), 167.6 (27), 157.0 (20), 156.3 (2), 151.8 (23), 136.4 (17), 133.4 (7), 132.9 (10), 131.2 (25), 129.0 (5), 128.7 (4), 127.8 (8), 127.7
(18, 22), 126.9 (6), 126.0 (9), 118.6 (26), 117.3 (3), 115.3 (19, 21), 112.0 (24), 105.9 (11), 55.3 (1), 52.0 (16), 50.5 (15), 43.8 (13), 29.0 (12)
Table 4 The HR-MS and biological activity data of target compounds
HR-MS Conc.1 Inhibition Conc.2 Inhibition
Compd. Formula
Caled Found pgmL™ nmol-mL™" 1% pg'mL™ nmol-mL™ 1%
1a C24H2,N;NaOs 4411421  441.1414 10 23.9 36.3 100 239.2 68.4
1b C14H2:N>NaOs 4411421  441.1402 10 23.9 19.8 100 239.2 0.8
1c Cy4H,,CINNaO3 430.118 0 430.118 2 10 24.6 -0.8 100 245.7 82.4
1d Cy4H23NNaO3 396.1750 396.157 4 10 26.8 19.8 100 268.1 63.1
le C,5sH5sNNaO; 410.172 7 410.171 9 10 25.8 14.8 100 258.4 37.8
1f C,sH2sNNaOy 426.167 6 426.167 8 10 24.8 343 / / /
19 C,5H,3NNaOs 440.146 8 440.145 3 10 23.9 =53 100 239.8 62.3
1h C4H3NNaO4 412.1519 412.1529 10 25.7 6.6 100 257.1 70.8
2a Cy9H26N>NaOg 521.168 3 521.167 2 10 20.1 6.4 / / /
2b Cy9H,5C1.NNaO4 544.105 3 544.102 8 10 19.2 48.5 / / /
2c C9H26CINNaOy 510.144 3 510.143 0 10 20.5 66.5 / / /
2d Cy9H26CINNaO4 510.144 3 510.142'5 10 20.5 21.8 / / /
2e Cy9H,7NNaOy4 476.183 2 476.185 1 10 22.1 10.2 / / /
2f C30H20NNaO4 490.198 9 490.199 4 10 21.4 6.6 / / /
29 C30H27NNaOg 520.173 1 520.173 5 10 20.1 7.9 / / /
2h Cy9H,7NNaOs 492.178 1 492.176 7 10 21.4 41.1 / / /
Acarbose 645.57 / 100 154.9 74.1 100 154.9 74.1
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Figure 2 Three-dimensional structures of Acarbose and compounds 2¢, 2h
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