iz 244 Acta Pharmaceutica Sinica 2009, 44 (5): 491-495 + 491 -

a- N ERARIRIAR MU SYRIRIT. SREEWEMN

TEHY, H % BRI F OH°

(P EZRIRY: 1 BT, 2. 2§80, VL5 B9 210009)

FEE: TR U (B 8 258 LSBT R R B SR R, LURIS SR N e S, it
A BEAT B MR ) a- SRR BT R BERZ AL AW . LU T IR — LS RS M RIS N SRR, S4B
KRR L T %, FHHMTIREML . RS E RN AR T 12 A Hire &Y, EmEmmdcszZ o,
IR. *H NMR A1 ESI-MS fBLLHHIE, HlZE T AT IR EE . 415 25 P00 3 B BT & oAb & h 6¢c. 6e Al
69 BEFEVE A, Jorp 6e A5, JLREHIE S A0H6 21 4540 24

FBIA: o FIIBRHIRATA Y A BNEZy; FIR
X E S 0513-4870 (2009) 05-0491-05

HE S ES: RIL6 X EAFRIRAD: A

Design, synthesis and hypoglycemic activity of a-benzylsuccinic
acid derivatives

WANG Ya-lou'", ZHONG Zheng*, WU Guan-zhong?, CHANG Ying*

({. Department of Medicinal Chemistry, 2. Department of Pharmacology, China Pharmaceutical University, Nanjing 210009, China)

Abstract: Based on the SAR of glinide agents, mitiglinide has been modified to study the SAR of glinides.
a-Benzylsuccinic acid derivatives which were designed and synthesized in order to find some more hypoglycemic
active agents and further investigate the SAR of this class of compounds. From ethyl succinate and substituded
benzaldehydes, twelve new target compounds were synthesized by codensation, hydrolysis, anhydridization,
amidation and hydrogenization reactions, and their hypoglycemic activity were evaluated with glucose oxidase
kit. All the compounds were characterized by elemental analysis, IR, ‘H NMR and ESI-MS.  The preliminary
pharmacological test showed that the compounds have good hypoglycemic activity, especially 6c, 6e and 6g, 6e

showed the same hypoglycemic potency as nateglinide.

Key words: a-benzylsuccinic acid derivative; synthesis; hypoglycemic agent; glinides
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Scheme 1  Synthetic route of the target compounds
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Table 1 Physical data and yields of compounds 3a—3g, 4a—4g and 5a-5I

Compd. mp/C Yield/% Compd. mp/C Yield/% Compd. mp/C Yield/%
3a 184186 60.6 4a 164—-166 85.0 5a 169-172 72.8
3b 190-192 50.8 4b 170-172 80.2 5b 152—-154 96.7
3c 204 42.0 4c 178-180 68.3 5c 183-186 85.9
3d 207-208 52.1 4d 168-170 72,9 5d 190-192 84.6
3e 163-165 55.9 4e 173-175 73.8 5e 178-180 61.1
3f 172 45.0 Af 184-186 79.8 5f 189-191 67.1
3g 176-179 49.1 4q 180-182 64.0 5g 170-172 62.8

5h 189-191 84.7
5i 185-188 94.1
5j 181-183 74.6
5k 174-176 451
51 165-166 10.3

Table 2 Physical data, yields and elemental analysis data of compounds 6a—6l

Elemental analysis(%, calcd.)

Compd. R R mp/°C Yield/%
p 1 2 p C 0 N
6a H ONH- 115-117 79.4 70.23 (70.56) 7.85 (8.01) 5.13 (4.84)
6b H @NH— 118-120 59.6 72.43 (72.71) 6.96 (6.44) 4.28 (4.71)
6c 0-CH30 ONH_ 127-128 79.5 67.32 (67.69) 7.54 (7.89) 4.30 (4.39)
6d 0-CH30 @NH— 136-138 84.5 69.58 (69.71) 6.69 (6.47) 4.64 (4.28)
6e m-CH30 QNH— 90-92 74.0 67.48 (67.69) 7.66 (7.89) 4.17 (4.39)
F
6f m-CHz0 @NH_ 122-124 745 65.37 (65.25) 5.27 (5.48) 4.48 (4.23)
69 p-CH30 QNH— 122-124 44.7 67.51 (67.69) 7.64 (7.89) 4.61 (4.39)
6h p-CH30 @NH— 161-163 59.6 69.93 (69.71) 6.28 (6.47) 4.02 (4.28)
6i p-F QNH— 146-148 81.3 66.72 (66.43) 7.06 (7.21) 4.82 (4.56)
6j p-F CON- 110-112 59.6 65.26 (65.51) 6.58 (6.87) 4.95 (4.78)
6k m, p-CH30 @w— 95-97 49.7 67.44 (67.21) 6.23 (6.49) 4.16 (3.92)
F
6l p-Cl @NH_ 168-169 85.2 61.07 (60.81) 4.25 (4.50) 4.39 (4.17)
Table 3  Spectral data of compounds 6a—6l
Compd. IR/cm™(C=0) ESI-MS" 'H NMR (DMSO-ds or CDCl3) &
6a 1691 1606 290 1.09-1.88 (m, 10H, CHy), 2.36-2.38 (d, 2H, J = 6 Hz, CH), 2.78-2.80 (dd, 1H, J = 6, 10 Hz, CH), 3.15-3.19 (d, 2H,
' J =10 Hz, CHy), 3.72-3.74 (m, 1H, CH), 5.51-5.53 (S, 1H, NH), 7.17-7.32 (m, 5H, Ph-H)
6b 1698, 1650 298 2.16 (s, 3H, CH3), 2.47-3.30 (m, 5H, CH, and CH), 7.03-7.3 (m, 9H, Ph-H), 7.63-7.65 (s, 1H, NH)
6 1691 1641 o L-172 (M, 10H, CHy), 2.38-2.41 (M, 2H, CHy), 2.79-2.83 (M, 1H, CH), 3.17-3.25 (m, 2H, CHy), 3.75 (5, 1H,
' NCH), 3.83 (s, 3H, OCHs), 5.54 (s, 1H, NH), 6.86-7.28 (m, 4H, Ph-H)
od 1701, 1654 328 ’2\”1:; (s, 3H, CHs), 2.49-3.79 (m, 5H, CH and CH,), 3.83 (s, 3H, OCHs), 6.83-7.31 (m, 8H, Ph-H), 7.69-7.72 (s, 1H,
6 16961610 o 107-1.88 (M, 10H, CHy), 2.37-2.39 (m, 2H, CHy), 2.74-2.79 (m, 1H, CH), 3.11-3.16 (m, 2H, CHy), 3.71-3.74 (m,
' 1H, NCH), 3.78 (s, 3H, OCHs), 5.56 (s, 1H, NH), 6.73-7.26 (m, 4H, Ph-H)
6f 1708, 1607 332 2.25-3.32 (m, 5H, CH and CHy), 3.76 (s, 3H, OCHj3), 6.75-7.74 (m, 8H, Ph-H), 8.21 (s, 1H, NH)
6 1694 1606 o LO7-L87 (M, 10H, CHy), 2.35-2.37 (m, 2H, CHy), 2.73-2.76 (m, 1H, CH), 3.09-3.12 (m, 2H, CHy), 3.72-3.74 (m,
g ' 1H, NCH), 3.78 (s, 3H, OCHj3), 5.52 (s, 1H, NH), 6.82-7.26 (m, 4H, Ph-H)
6h 1695, 1650 328 2.23 (s, 3H, CH3), 2.46-3.20 (m, 5H, CHCHy), 3.77 (s, 3H, OCH3), 6.81-7.64 (m, 8H, Ph-H), 8.01 (s, 1H, NH)
. 1 698, 1 805 03 109-187 (m, 10H, CHy), 235-2.37 (m, 2H, CHy), 2.72-2.74 (M, 1H, CH), 3.08-3.13 (m, 2H, CHy), 3.74 (5, 1H,
NCH), 5.53 (s, 1H, NH), 6.79-7.10 (m, 4H, Ph-H)
6j 1705, 1 609 294 1.06-1.89 (M, 10H, CH,), 2.26-2.97 (M, 5H, CH and CH), 3.64 (m, 1H, NCH), 7.14-7.30 (m, 4H, Ph-H)
6k 1715, 1649 358  2.18 (s, 3H, CHs3), 2.50-3.28 (m, 5H, CH and CHy), 3.83 (s, 6H, OCHs3), 6.74-7.23 (m, 7H, Ph-H), 7.65 (s, 1H, NH)
6l 1712,1634 337 2.53-3.33 (m, 5H, CH and CHy), 7.05-7.39 (m, 8H, Ph-H), 8.24 (s, 1H, NH)

“It is the [M+H]" peak of MS
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Table 4 Hypoglycemic effect of the target compounds in mice (x s, n = 10)

Group  Dose/mg-kg™

Blood glucose concentration/mmol- L™

0 05h 1h 3h
Control - 8.279+1.063  10.082+0.740 9.481 +1.017 8.232 +1.480
NA 100 8.186 + 0.740 6.706 +0.324”  5.642+0.740" 5.180 + 1.248™
6a 100 7.908 + 1.480 9.250 +1.202" 8.471 +0.647" 8.140 + 1.387
6c 100 7.677 £1.942 8.556 + 0.740 7.353 +1.618 7.122 +0.971
6e 100 7.816 +2.081 7.677 +1.433" 6.614 +1.618™ 6.151 + 1.295™
6f 100 8.695 + 1.526 9.944 + 0.786 8.186 + 1.665" 8.648 + 1.480
69 100 6.845 + 2.636 7.307 £0.878"  6.891+0.971" 6.894 + 1.063
6h 100 8.232+2.497  10.313+1.480 8.510 + 0.601 9.018 + 0.508

“P <0.05, P <0.01 vs control.
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