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Scheme 1 Synthetic route of mitiglinide analogues
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, ; Nicolet Im- 22 A ™
pact 410 , KBr ; 2L FEA FRQ) 10.3 g(0. 45 mol)
Bruker AV-300 500 300 mL.
s TMS ; Agilent 1100  ESI/MS 57.8 0. 45 mol) 20. 8 g (0. 20 mol),
. 2 h, 8 mol/ L. NaOH pH
19 b b
. 28 7 g, 71.0%,mp 178 ~ 180 C.
Ie) | Ca M 0 Ca - ;E ”
RN 00" RN 00" -5k T8 BEF(3) 2 2006 ¢g(0. 10
2 )
XL 01~10 - XLHO01~03 mol) 130mL 90 C 3 h, 60 mL
Tab. 1 Stuctures and physical condants of compounds XL 01 ~10 ’ s s
and XLH 01~ 03 , 16.7 g,
Compd R mp(C) Yield(%) 88.8%, mp 168 ~170 C,
XLO1 2, 3-dimethylphenyl 22~225(dec.)  65.0 g o ey g e ‘
XL 02 3-chbro-4-fluorophenyl 211~214 72.0 2 [ 2, 3-=7F 7}_&7,&5#) %&li?t i ZE'E] 3 ZR%—V‘:} }ﬁ?
XL 03  4-bromophenyl 08 ~212 64.3 B (4a) 3 1.88 g (0 01 mol) 20
XL 04 2, 4dichlomphenyl 217 ~220 529 L
XL 05  3-bromophenyl 202~205 68.6 m ’ ’ ’
XL06  2-pyidyl > 250 73.5 2,3- 1.45¢(0. 012mol )
XL 07 4-methylphenyl 203 ~206 61.6
XL08  bengyl 165~ 167 724 2mL ’ ’ zh, ’
XL09 2 4dinethylphenyl 198 ~201 61.9 2.6 g,
XL 10 2, 4-diflvorophenyl 200 ~203 71. 4 0 - °C s
XLH Ol 2, 3dimethylphenyl 214~217 81.7 84.1 Vo mp 192 ~ 194 ¢, 4b~]
XLH 02 2-pyridyl 157 ~160 78.2 . 4a~j ,
XLH 03 4-methylphenyl 170~173 71.5 2
Tab. 2 Spectral data of compounds 4a~ j and S5a~ ¢
Compd. "H NM R(DMSO-d¢) IRG/an™ 1) ESIMS (m/z)  mp(’C)  Yield( %)
4a 12. 62(s, 1H, COOH). 9 45(s, 1H, NH), 7 7%s, 1H, = CH), 6 9~ 7. 54 1 685 308 1MIM—H) 192~ 1% .1
(m, 8H, AtHD, 3. 54(s, 2H CH,), 2 25(s, 3H, CHy), 2 10(s, 3H, CH;) 1654
4b 12. 63(s, 1H, COOH), 10. 32(s, 1H NH), 7. 8(s, 1H, =CH), 1657 332.0(0M—H) 190~ 192 86. 3
7.35~7 95(m, 8H ArH), 3 52(s, 2H, CH,)
4c 12 61(s, 1H, COOH), 10. 22(s, IH NH), 7. 81(s, IH, =CH). 1686 357.9(M—H) 208~211 8.9
7. 37~7 39(m, 9H, ArHD, 3 51(s, 2H, CH,) 1659
4d 12. 71(s, 1H, COOH), 9 75(s, 1H, NH), 7 81(s, 1H, = CH), 1 667 M8 OM—H) 175~ 178 8L. 6
7. 38~7 81(m, 8H ArH), 3 61(s, 2H, CH,)
4e 12. 62(s, 1H, COOH), 10. 27(s, 1H, NH), 7. 8(s, 1H, =CH), 1 680 357.9(M—H) 174~ 176 ®. 4
7. 24~7 B(m, 9H ArHD), 3 52(s, 2H, CH,) 1661
4f 12. 63(s, 1H, COOH), 10. 57(s, 1H NH), 7. 8(s, 1H, =CH), 1 698 281.0(M—H) 188~ 190 8.6
7. 08~ 8 32(m, 9H ArH), 3 60(s, 2H, CH,)
4g 12.59(s, 1H, COOH), 9 B (s, 1H, NH), 7 81(s, 1H, = CH), 1673 294. 0(M+H) 179~ 180 65. 2
7. 0~7 51(m, 9H A, 3 50Cs, 2H, CH»), 2. 25(s, 3H, CH3) 1661
4h 12.58(s, 1H, COOH), 8 45(t, 1H, NH), 7. 76(s, 1H,= CH), 1682 294 0(M—H) 163~ 165 8. 6
7. 23~7 49(m, 10H, ArH), 4. 31(d, 2H, CHy), 3 36(s, 2H, CH,) 1642
4i 12. 62(s, 1H, COOH), 9 34(s, IH, NH), 7 80(s, IH, = CH), 6 95~ 7.55 1677 308. 1(IM—H) 209~ 211 9. 2
(m, 8H, AtHD, 3. 54(s 2H CH,), 2 25(s, 3H, CHy), 2 18(s, 3H, CH;) 1656
4j 12. 64(s, 1H, COOH), 9 87(s, 1H, NH), 7 81(s, 1H, = CH), 1603 316 00M—H) 168~ 170 R 1
7. 05~7 8(m, 8H ArH), 3 58(s, 2H, CH,) 1 660
5a 12.23(s, 1H, COOH), 9 35(s, 1H, NH), 6 97~ 7. 33(m, 8H, ArH), 1 608 312 1IM+H) 157~ 160 8.2
2. 35~3 9(m, 5H CH, 2X CHy), 2. 23(s, 3H, CH3), 2. 04(s, 3H, CH;) 1648
5b 12.27(s, 1H, COOH), 10. 42(s, 1H, NH), 7. 06 ~ 8 29(m, 9H, ArH), 1 698 285. 1(M+H) 164~ 166 5.6
2. 44~3 10(m, 5SH CH, 2X CHp)
5¢ 12.20(s, 1H, COOH), 9 80(s, 1H, NH), 7 06~ 7. 44(m, 9H, ArH), 108 298 1MM+H) 187~189 8.6

2. 34 ~3 8(m, 5H CH, 2X CH,), 2. 23(s, 3H, CH;)
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2-FHA-ARKA4 2, 3F=F AXRE) R (5) (XLH 01) 5a 1.5g(4 8 mmol)
4a 2. 1¢g(6.8 mmol).10%Pd/C 0.2 ¢ 3.5mL 2 mol/ L NaOH
’ ’ 2 5 I'IILc (
10 h, , lg 0mL ) , 1 h, ,
1.8 g 85.2%, mp 157 ~159 C, 1.3 g 81. 7%, mp
Sc . Sa~c 214 ~217 C, XLO01~10 XLH 02~
2. 03 s 3.
2F A4 EARA-2 F_FAEAEKER) B
Tab. 3 Spectral data of compounds XL 01 ~ 10 and XLH 01 ~ 03
Compd "H NM R(DMSO-de) IROG/ an™ D) ESI-MS(m/ z)
XL 01 10 86(br. s 1H NH), 7. 65(s, IH, =CH), 6.90 ~7. 65(m 8H, ArHD), 3396, 1 649, 1 533 1406 308 1
3.44(s 2H, CH,), 2 22(s, 3H, CH;), 2 12(s, 3H, CH;)
XL 02 11 30Cbr. s 1H NH), 7. 74(s, 1H, =CH), 7. 20 ~7. 93(m 8H, ArH), 3396, 1 658, 1 533 1400 330
3.45(s 2H, CH,)
XL 03 11 73(br. s 1H NH), 7. 64(s, IH, =CH), 7.29 ~7. 58(m 9H, ArH), 3392, 1 61,1 540 1396 357.9
3.41(s 2H, CHy)
XL 04 11 59Cbr. s 1H NH), 7. 65(s, IH, =CH), 7. 30 ~8 20(m 8H, ArHD), 3406, 1 670, 1 517 1402 3480
3.48(s 2H, CHy)
XL 05 11 65(br. s 1H NH), 7. 69(s, IH, =CH), 7. 16 ~7. 96(m 9H, ArHD), 3392, 1 64,1 531, 1404 360.0
3.43(s 2H, CHy)
XL 06 11 99(br. s 1H NH), 7. 59(s, IH, =CH), 7. 03 ~8 27(m 9H, ArH), 3419, 1 685, 1 531 1434 281 1
3.45(s, 2H, CH,)
XL 07 11 26(s, 1H, NH), 7. 67(s TH = CH), 7. 04 ~7. 61(m, 9H, ArHD), 3398, 1 654, 1 537 1404 2%, 1
3.41(s, 2H, CH,), 2 21(s 3H, CH;)
XL 08 9.19(hr. s, 1H,NH), 7 (s, 1H, = CH), 7 18~ 7. 57(m, 10H, ArH), 3403, 1 649, 1 558 1403 2% 1
4.31(d 2H NCH,), 3. 32(s, 2H, CH,)
XL 09 10 64(br. s 1H NH), 7. 68(s, IH, =CH), 6.90 ~7. 66(m 8H, ArHD), 3411, 1 652, 1 541 1407 308 1
3. 44(s 2H, CH,), 21(d, 6H, 2CH5)
XL 10 11 34(br. s 1H NH), 7. 67(s, 1H, =CH), 6. 98 ~8. 09(m 8H, ArH), 3419, 1 62,1 542 1409 316.0
3.44(s 2H, CHy)
XLH 01 10 86(br. s 1H NH), 691 ~7 24(m 8H A, 3 10(qua, 1H, CH), 3427,1 652,1 577, 1425 310.0
2.26~2 8(m 4H 2X CHy), 2 21(s 3H CH3), 2 06(s, 3H, CHy)
XLH 02 10 92(br. s 1H NH),7.00~ & 25(m 8H ArH), 3 10(m, IH, CH), 3411, 1 670, 1 577 1434 283.0
2.21~2 80(m 4H, 2X CH,)
XLH 03 10 24(br. s 1H NH), 7.00~ 7 47(m 9H ArH), 3 08(m, 1H, CH), 3406, 1 649, 1 514 1 402 29%. 1
2.15~2 86(m 4H 2X CH,), 2. 21(s 3H CH,)
2.3 Wy HERE 0. 5%CMC-Na, 7d
ICR , 20 ~24 g, . 5h, ) 1,2,3h,
150 , 15 10 . 14 s ,
4, 0. 5% CMC-Na xts , t

1 mg/mL )
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Tab. 4 Hypoglycemic activity of mitiglinide analogues(po n=10) , XL 06

. Dose Bbod glicose concentration(mmol/ L)

Group ’

(mg/ kg) l1h 2h 3h
Nomal - 7 10E£1 04 6.8310 &7 6.671+0. 83 °
XL 01 37 810£123 833+15* 7.26t1.29 [ ]
XL 02 43 612112 6.360 & 6.531+1.32
XL 03 45 3 76f1 07 59340 88 6324154 [1]  Toshiaki Y, Takashi Y, Hiroshi H ef al. Preparation of optical suc-
+ +1.06"
XL 04 38 6ol 29¥ . 729208 . 7.62:1.06 cinic acid derivatives. Il. Efficient and practical synthesis of KAD-
XL 05 42 8QR+119°7 914E£166 "~ 7.90E1.27
. s ; 129])] . Chan Pharm Bull, 198, 46(2). 337—340.

XL 06 43 54+097 567106 6.3410. 82 ok y d Al ; ation of
XL 07 42 7394110 Q641 M 7454072 " [2]  Kiyoshi I Kazuyasu M, Makoto M, ef al. Absence of exacerbation o
XL 08 42 ATIH117° 77519403 % 62351 41 myocardial stunning in anesthetizzd dogs treated with KAD-1229, a
XL 09 43 631%152 6.95+0 98 7.23+1. 14 novel hypoglycemic agent J| . Ewr J Pharmacol, 2001, 431(3); 331
XL 10 35 93141267 77104013777 "8 91+1.53 """ —338.
XLH 01 4 §8B+115"° 5724113 6.36£1.35 [3] Yasuhiro S, TohruG, Tadao S, ef al. The effects of mitiglinide KAD-
XLH 02 38 6M®EL16 6.51£1 55 6.880.99 1229, a new anti-diabetic drug, on ATP-sensitive K channels and

XLH 03 37 665%1 32 7.02+1 20 7.3341. 09
Mitighnide 4 498+100""7602+07 "% 655093
P05 TTP<00L T TP<Q 001 vs nomal; “P<<0.05 vs mit-

insulin secretion: comparison with the sulfonylureas and nateglinide
[J] . EwJ Phamacol 2001, 431(1); 119— 125.
[4]  Toshiaki Y, Takashi Y, Hiroshi Hs et al. Preparation of optically ac-

iglinide
tive succinic acid derivatives. [ . Optical resolution of 2-benzyl-3-
( cis-hexahy disoindolin-2-ylcathonyl )-propinic acid [ J]. Chem
3
Phamm Bull, 197, 45(9):1 518— 1 520.
N XL 03. XL [5] KamijoT. Process for producing benzylsuccinic acid derivatives[ P .
06. XL 08 XLH 01 , Eur Patent: 0967204.1999— 12— 29.

Synthesis and Hypoglycemic Activity of Mitiglinide Analogues
LONG Xu-Jiang', CHEN Guo-Hua', ZHU Hang-Chang', LI Qiang', WU Fei-Hua’

('Department of Medicinal Chemistry ; "Department of Pharmaclogy for Chinese Materia Medica, China Pharmaceutical
University, Nanjing 210009, China )

[ABSTRACT]) AIM:To study the synthesis and hypoglycemic activity of mitiglinide analogues. METHODS: The tar-
get compounds were synthesized from dimethyl succinate via condensation, hydrolysis, anhydridization, amidation, hy-
drogenization and salification reactions. The hypoglycemic activities of taiget compounds were evaluated. RESULTS;

Thirteen new intermediates and thirteen new taiget compounds, which were never reported, were synthesized. Structures
of all the ompounds were confirmed by IR, "H NMR and ESI-MS. CONCLUSION: The pharmacwlogical study showed
that four new mitiglinide analogues (XL 03, XL 06, XL 08 and XLH 01) exhibited considerable hypoglycemic activi-
ty. XL 06 showed the same hypoglycemic potency as mitiglinide.

[KEY WORDS] Mitiglinide analogues; Synthesis; Hypoglycemic activity



