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Synthesis of 2-Substituted Benzimidazole Derivatives as
Potential HMG-CoA Reductase Inhibitors

Seung Wook Moon and Yorngdong Jahng*
College of Pharmacy, Yeungnam University, Kyungsan, 712-749

Abstract— Designed system, in which the B-hydroxy-8-lactone moiety is connected to benzimda-
zole ring by ethylene bridge, was propared from 2-sustd. benzimidazole as a potential HMG-CoA

reductase inhibitor.
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1-(3,3-Diethoxypropyl)-benzimidazole(5Sa) — Pale
yellow 0il(78%), IR(NaCl) v 2950, 2920, 1450, 1110,
1050, 740 cm !, 'H NMR(CDCl,;, 300 MHz) 5 7.87(s,
Hy), 7.77(dd, ]=9.0 Hz, J=3.0 Hz, H,), 7.39(dm, J=
9.0Hz, Hy), 7.27~7.23(m, Hs & Hs), 4.40(t, ]=6.0
Hz, methine H), 4.24(t, J=6.9 Hz, =NCH.CH, ),
3.82(q, ]=6.9 Hz, OCH,CH;-), 3.84~341(m, OCH;
CH3y), 2.14(m, =NCH,CH,CH=), 1.17(t, ]=6.9 Hz,
6H), C NMR(CDCl;, 75.5 MHz) § 143.6, 142.8, 133.5,
122.5, 121.7, 120.0, 109.3, 100.0, 66.2, 61.6, 61.2,
404, 33.6, 15.0.
1-(3,3-Diethoxypropyl)-2-isopropylbenzimidazole(5
b)—Pale yellow 0il(83%), IR(NaCl) v 2950, 2920,
1600, 1450, 1250, 1110, 1050, 840, 740 cm™!, 'H
NMR(CDCl;, 300 MHz) 8 7.73(m, H,), 7.32(m, Hy),
7.20(m, Hs & He), 4.48(t, J=5.4 Hz, methine H), 4.24
{t, J=6.9 Hz, =NCH,CH,-), 3.82(q, ]=6.9 Hz, OCH,
CH, ), 348(q, OCH,CHj), 3.24(m, =NCH,CH.CH
=), 2.10(septet, —CH(CHs).), 1.44(d, —CH(CHs),,
J=6.9 Hz,1H), 1.21(t, J=6.9 Hz, 6H).
1-(2-(1,3-Dioxolanyl)-ethyl)-2-[ (2R)-methylpropyl]
benzimidazole(5¢)— Colorless 0il(77%), IR(NaCl) v
2950, 2920, 2860, 1450, 1400, 1375, 1320, 1270, 1130,
1075, 1050, 1020, 740 cm™!, 'H NMR(CDCl;, 300
MHz) 6 7.75~7.72(m, H,), 7.38~7.34(m, H;), 7.23~
7.19(m, Hs & Hg), 4.88(t, J=4.5 Hz, methine H), 4.28
(t, J=75Hz, 2H), 4.03~3.92(m, 2H), 3.89~3.84(m,
2H), 3.03~2.95(m, 1H), 2.59(br. s, 1H), 2.18~2.12
(m, 2H), 2.03~1.94(m, 1H), 1.91~1.72(m, 1H), 1.40
(d, J=72Hz, 3H), 0.92(t, J=7.2 Hz, 3H), “C NMR
(CDCl,, 75.5 MHz) 6 159.0, 142.7, 134.5, 121.8, 121.6,
119.1, 109.2, 101.6, 65.0(2 Carbons), 38.0, 33.6, 33.1,
29.1, 19.7, 12.0.
1-(3,3-Diethoxypropyl)-2-benzylbenzimidazole(5d)
—Colorless 0il(76%), IR(NaCl) v 2950, 2930, 1450,
1405, 1375, 1325, 1260, 1150, 1080, 1060, 740 cm ™!,
'H NMR(CDCl;, 300MHz) §7.78~7.75(m, H,),
7.32~721(m, 8H), 4.36(t, ]=55Hz, methine H),

4.34(s, two benzylic H), 4.11(t, J=7.5 Hz, 2H), 3.56(q,
2H), 3.37(q, 2H), 1.87(dt, 2H), 1.19(t, 6H), B C
NMR(CDCl;, 75.5 MHz) & 153.0, 142.8, 136.5, 135.2,
128.7, 1285, 126.9, 122.2, 121.9, 119.5, 1094, 100.2,
61.7, 39.5, 34.3, 33.3, 15.2.

3-(Benzimidazole-1-yl)-propional(6a) —Pale yellow
0il(27%), IR(NaCl) v 2950, 2920, 1450, 1400, 1360,
1340, 1260, 1150, 1080, 1060, 1020, 740 cm™ !, 'H
NMR(CDCl;, 300 MHz) & 9.80(s, — CHO), 7.96(s, H,),
7.67(d, J=84 Hz, Hy), 7.43(dd, J=8.2 Hz, J]=0.7 Hz,
Hy), 7.36(dt, J=6.9 Hz, J=0.9 Hz, He), 7.12(dt, Hs),
4.64(t, J=6.5Hz, 2H), 3.07(t, 2H).

3-(2-Isopropylbenzimidazol-1-yl)-propional(6b) —
Pale yellow 0il(12%), IR(NaCl) v 2960, 2920, 1710,
1600, 1490, 1450, 1410, 1360, 1310, 1270, 1210, 1160,
1080, 750 cm™!, 'H NMR(CDCl,, 300 MHz) & 9.81(s,
CHO), 7.79~7.73(m, Hy), 7.29~7.22(m, Hs;, Hs, Hy),
447¢t, J=72Hz, —CH,CH,-), 3.26(septet, J=7.1
Hz, 1H), 3.00(t, J=7.2 Hz, — CH.CH.—), 1.44(d, J=
7.1 Hz, 6H), *C NMR(CDCl;, 75.5 MHz) & 198.4, 159.6,
142.8, 1343, 122.2, 122.0, 119.5, 1089, 435, 36.1,
26.3, 21.7.

3-(2-Benzylbenzimidazol-1-yl)-propional(6¢)— Co-
lorless 0il(56%), IR(NaCl) v 2950, 2920, 1700, 1590,
1450, 1410, 1360, 1310, 1270, 1180, 750 cm ™!, 'H
NMR(CDCl;, 300 MHz) §9.53(s, CHO), 7.76~7.73
(m, Hy), 7.29~7.16(m, 8H), 4.33(s, two benzylic H),
4.28(t, J=75Hz, —CH,CH,-), 249(t, J=75Hz, —
CH,CH;-), 3C NMR(CDCl;, 75.5 MHz) 6 1984, 152.9,
142.5, 136.1, 134.7, 128.8, 128.6, 127.0, 1225, 122.1,
119.5, 109.0, 42.6, 36.7, 34.4.

Ethyl 7-(benzimidazol-1-yl)-5-hydroxy-3-oxo-hep-
tanoate(7a)— Pale yellow 0il(67%), IR(NaCl) v 2960,
2920, 1700, 1600, 1500, 1450, 1420, 1350, 1300, 1270,
1230, 1160, 1080, 750 cm !, 'H NMR(CDCl;, 300
MHz) 8 7.89(s, H,), 7.70(d, J=7.8 Hz, H,), 7.36(t, J=
78 Hz, He), 7.13(t, Hs), 4.60~4.49(m, 2H), 4.14(q,
J=6.7Hz, 2H), 3.96(br. m, 1H), 3.41(s, 2H), 2.65(m,
2H), 2.15~1.92(m, 2H), 1.23(t, 3H), *C NMR(CDCl,,
75.5 MHz) §203.0, 166.8, 140.6, 133.1, 126.4, 1235,
121.9, 128.6, 109.2, 64.9, 614, 49.8, 49.5, 449, 36.1,
14.0.
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Ethyl 7-[1-(2-isopropylbenzimidazolyl)]-5-hydroxy-
3-oxo-heptanoate(7b)—Pale yellow 0il(74%), IR
(NaCl) v 2980, 2920, 1700, 1600, 1530, 1450, 1410,
1340, 1300, 1260, 1150, 1080, 750 cm™ ', '"H NMR
(CDCls, 300 MHz) 8 7.72(d, J=7.8 Hz, Hy), 7.35(t, J=
7.8Hz, Hg), 7.13(t, H:), 4.62~4.48(m, 2H), 4.16(q,
J=6.7 Hz, 2H), 3.96(br, m, 1H), 3.41(s, 2H), 3.26(se-
ptet, J=7.2 Hz, 1H), 2.65(m, 2H), 2.15~1.92(m, 2H),
1.44(d, 6H), 1.25(t, 3H), *C NMR(CDCls, 75.5 MHz)
82027, 166.9, 141.6, 133.1, 126.7, 123.8, 122.0, 118.8,
109.0, 65.0, 61.5, 49.8, 49.6, 44.9, 36.1, 26.7, 21.0, 14.0.

Ethyl 7-[1-(2-benzylbenzimidazolyl)]-5-hydroxy-3-
oxo-heptanoate(7c)—Pale yellow 0il(70%), IR(NaCl)
v 2980, 2920, 1700, 1600, 1530, 1410, 1350, 1320,
1250, 1140, 1080, 750 cm !, '*H NMR(CDCl;, 300
MHz) 8 7.76(m, 1H), 7.29~7.17(m, 8H), 4.62~4.48
(m, 2H), 4.33(s, 2H), 4.16(q, J=6.7 Hz, 2H), 3.96(br.
m, 1H), 341(s, 2H), 2.65(m. 2H), 2.15~1.92(m, 2H),
1.25(t, 3H), *C NMR(CDCl;, 75.5 MHz) 6 202.7, 166.9,
152.9, 142.6, 136.1, 134.7, 129.3, 128.7, 128.6, 128.5,
127.0, 122.5, 122.1, 1199, 109.0, 65.0, 61.5, 49.8, 49.6,
44.9, 36.1, 34.5, 14.0.

Ethyl 7-(1-benzimidazoly)-3,5-dihydroxyheptanoate
(8a)—Pale yellow 0il(76%), IR(NaCl) v 3500, 2960,
1700, 1600, 1530, 1410, 1350, 1320, 1250, 1140, 1080,
750 cm ™!, 'H NMR(CDCIl;, 300 MHz) 6 7.97(d, Hy),
7.70(d, J=7.8 Hz, Hy), 7.46(d, ]=7.8 Hz, H;), 7.36(t,
J=78Hz, Hg), 713(td, Hs), 4.65~4.47(m, 2H),
4.24~4.16(m, 1H), 4.16(q, J=6.7 Hz, 2H), 3.96(br.
m, 1H), 3.78(m, 1H), 2.44~241(m, 2H), 2.10~1.94
(m, 2H), 1.65~1.50(m, 2H), 1.23(t, 3H), “C NMR
(CDCl;, 75.5 MHz) 6 172.2, 139.5, 132.9, 126.4, 123.6,
121.0, 120.6, 109.1, 68.9, 68.7, 60.6, 45.0, 42.4, 41.7,
37.3, 14.0.

Ethyl 7-[ 1-(2-isopropyl)-benzimidazolyl)-3,5-dihy-
droxyheptanoate(8b)— Colorless 0il(78%), IR(NaCl)
v 3530, 2960, 1700, 1610, 1540, 1430, 1350, 1320,
1140, 1070, 750 cm !, 'H NMR(CDCl;, 300 MHz) &
7.72(d, J=7.8 Hz, H,), 7.45(d, J=7.8 Hz, H;), 7,34(t,
J=78Hz, Hg), 7.12(td, H;), 4.63~4.47(m, 2H),
4.24~4.18(m, 1H), 4.16(q, J=6.7 Hz, 2H), 3.94(br.
m, 1H), 3.75(m, 1H), 3.28(heptet, 1H), 2.42~2.40(m,
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2H), 2.12~1.97(m, 2H), 1.65~1.50(m, 2H), 1.45(d,
J=6.7Hz, 6H), 1.23(t, 3H), “C NMR(CDCl,;, 75.5
MHz) 6 172.7, 139.7, 132.5, 126.7, 123.5, 121.0, 120.8,
109.0, 68.8, 68.7, 60.6, 44.9, 42.2, 41.6, 37.1, 28.3, 21.0,
14.0.

Ethyl 7-[1-(2-benzyl)-benzimidazolyl)-3,5-dihydro-
xyheptanoate(8c)—Pale yellow 0il(82%), IR(NaCl) v
3540, 2970, 1705, 1610, 1540, 1450, 1350, 1300, 1140,
1070, 750 cm ™!, 'H NMR(CDCl;, 300-MHz) & 7.77(m,
1H), 7.30~7.18(m, 8H), 4.63~4.47(m, 2H), 4.24~
4.18(m, 1H), 4.16(q, ]=6.7 Hz, 2H), 3.94(br. m, 1H),
3.75(m, 1H), 3.44(s, 2H), 2.41~2.39(m, 2H), 2.11~
1.89(m, 2H), 1.65~ 1.52(m, 2H), 1.45(d, J=6.7 Hz, 6H),
1.24(t, 3H).

Trans-6-[ 2-(1-Benzimidazolyl)-ethyl]-4-hydroxy-te-
trahydro-2H-pyran-2-one(3a)!¥ —White  solid(46%,
187~189C), IR(NaCl) v 3400, 3040, 2900, 1710,
1610, 1450, 1420, 1370, 1150, 1030, 900, 830, 740,
690 cm ', 'H NMR(CDCl,, 300 MHz) 8 7.95(d, H.),
7.69(d, J=78 Hz, H,), 7.48(d, J=78 Hz, H,), 7.36(t,
J=7.8Hz, He), 7.13(t, Hs), 4.68~4.56(m, 2H), 4.54~
4.52(m, 2H), 4.32~4.29(m, 1H), 3.09(br. s, 1H),
2.70~2.58(m, 2H), 2.31~2.27(m, 1H), 2.22~2,17(m,
1H), 1.93~1.87(m, 1H), 1.73~1.67(td, J=10.8, 3.6
Hz, 1H), *C NMR(CDCl;, 75.5 MHz) § 170.2, 139.7,
133.3, 126.6, 123.8, 121.0, 120.8, 109.0, 62.3, 44.4, 38.5,
35.8, 355

Trans-6-[ 2-(2-Isopropylbenzimidazol-1-yl)-ethyl ]-
4-hydroxy-tetrahydro-2H-pyran-2-one(3b) — Semiso-
1id(45%), IR(NaCl) v 3400, 3040, 2900, 1708, 1610,
1450, 1420, 1350, 1150, 1050, 920, 850, 750, 690 cm™ !,
'H NMR(CDCl;, 300 MHz) § 7.70(d, J=7.8 Hz, H,),
747(d, J=78Hz, Hy), 7.34(t, J=7.8 Hz, Hg), 7.15(t,
H:), 4.66~4.55(m, 2H), 4.56~4.52(m, 2H), 4.30~
4.27(m, 1H), 3.23(septet, 1H), 3.10(br. s, 1H), 2.70~
2.60(m, 2H), 2.30~2.25(m, 1H), 2.22~2.18(m, 1H),
1.93~1.85(m, 1H), 1.73~1.67(td, J=10.8, 3.6 Hz, 1H),
143(d, 6H), “C NMR(CDCl;, 75.5MHz) 8 170.2,
140.0, 133.5, 127.0, 123.5, 121.2, 120.8, 109.0, 62.5, 44.6,
385, 35.8, 35.5, 29.0, 21.0.

Trans-6-[ 2-(2-Benzylbenzimidazol-1-yl)-ethyl]-4-
hydroxy-tetrahydro-2H-pyran-2-one(3¢)— Semisolid
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(43%), IR(NaCl) v 3430, 3040, 2920, 1705, 1610, 1450,
1400, 1350, 1130, 1050, 920, 850, 750, 710cm
'H NMR(CDCl;, 300 MHz) §7.76(m, 1H), 7.29~
7.17(m, 8H), 4.64(dtd, 1H, Jue-nsa=11.5, Jus—na=
8.8, Jus-nsp=Jus-nn=2.7 Hz, Hg), 4.21(quintet, 1H,
J=38Hz, H;), 4.15(t, 2H, J=6.9 Hz, Hg), 3.56(br.
s, OH), 2.55(AB quartet, 2H, H»), 2.23(dtd, 1H, Jpn=
145, Jua-1us=6.9, Jus-us—3.8 Hz, Hz), 2.04(dtd,
1H, Jon=14.5, Jura-us=8.8, Jum-ns=6.9Hz, H7),
1.86(dt, 1H, Jeom = 14.3, Juss— 11a = Jusz— e = 2.2 Hz, Hsp),
1.61(ddd, 1H, Je.n=14.3, Jusa ne=114, Jusa-ua=3.0
Hz, Hsa)

Az o o3

Designed moleculeol & §&4d¢] 7§ 85 Scheme
1ol ehiglch 2-%) 8w Zolu|chE(4)-& NaH A=
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76~83%2 ¥ FEEE A4Y F Uk
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