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Scheme 2 Route of synthesis of compounds I
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M SD .
L1 fuddh (A-C) A8 ik Mok

L2 NXBEARCK 2/ KT BE (FNI )OS
E&‘ [51

Agilent 1100 LC/

L.1g 0.8 ¢
(5mmol) 7. 5ml , 0~ 5
T, 1. 6 g( 11 mmol) C,
15 min 2 h,
15m1 9%% : 45C 2h
10C | pH= 5~ 6, ,
20 ml 05
h, , , , 9%%

(1.0g, 77. @ ): mp 150~ 153°C (EtO H)

FN2 (81 2% ): mp. 142~ 144°C (EtOH); FNs
(84. %% ): mp. 167~ 169°C (EtO H); FN4 (74 6% ):
mp. 110~ 114°C (EtO H); HN: (85 4% ): mp. 177
179 C (EtOH); HN: ( 84. 60 ): mp. 144~ 146 C
(EtO H); HN3( 81. 4% ): mp. 182~ 184C (EtO H)

L3, 2-[4(3=AFTARFBA LS X ) B At |-

OC(CH;),COOH _ CH,OH
I
SOCl, CNj/
e e

11,

CHZCHZNHCO—Q— Cl

(BCO)
MeO
Meo-@ CH,CH,NH,

111,
200T

29 AR [ 4)89 A D!

FN42. 2 g(7. 1 mmol) 35 ml
4.3g , 25 30C 0. 5h, 2.6
ml , , ,
. 30 ml
. 1%% pHe 3~ 4,
(2.5 g, 8% )

mp. 129~ 131C (CHCOCH)  Anal CoHoNOsFs, C
60.79, H 5.15, N 3.55( Req C 60.76, H 5.10, N
3.54); IR( KBr)v 3346, 1720, 1626, 1242 cm ';
"HNMR(CDChL)3 1. 48(s, 6H,2CHs), 2. 80-3. 50(m,
4H, NHCT CTR), 6. 75-7. 13(m, 4H, phH), 7. 71-
8. 11(m, 4H, ArH), 8 84(t, 1H, NHCO), 12 97(s,
1H, COOH), D: 0 812 97 ; MS(ESI,
m /z) 396( M+ H) .

2-[4-( 2 KT BLA AT KL ) B AL |27 &
AR 1)
: 70. % , mp. 107~ 110C (G B CO0C.
H): Anal Cio oNO: F, C 66. 18, H 5.97, N 4. 13
(Req C 66.08, H 5. 84, N 4.06); IR(KBr)v 3436,
1741, 1635, 1224 em™'; ' HNMR(CDCh) d 1. 48 (s,
6H, 2CHs), 2 76-3. 44 (m, 4H, NHCE: CI) , 6. 79-
7.16( m, 4H, phH), 7. 28-7. 58 (m, 4H, ArH), 8. 35
(t, 1H, NHCO), 12 97(s, 1H, COOH), D0 )
1297 ; M S(ESI, m/z)346( M+ H)".
2[4 3R KPP BEA AT A ) B A K |2 F &
AmEE (1 2)
: 74. 9% , mp. 132~ 134C (CH COCH)
Anal Go HoNOsF, C 66.33, HS5.95, N 4 12( Req C
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66.08, H 5.84, N 4.06); IR(KBr)v 3377, 1706,
1618, 1236 em ';' HNMR (CDCL) 1. 49 (s, 6H,
2CH), 2 77-3.46(m, 4H, NHCH: C ), 6. 76-7. 28
(m, 4H, ph H) , 7. 36-7. 70(m, 4H, ArH), 8. 66(t, 1H,
N HCO), 12. 98(s, 1H, COOH), D: 0 5 12. 98
s MS(ESL, m/z) 346( M+ H)'.
2[4 4A KT B A AT &) B A4 |27 &
A [ 3)
: 87. %% , mp. 168~ 170C (CH COCH: )
Anal Go HoNOsF, C 66. 36, H 5. 95, N 4. 14( Req C
66. 08, H 5.84, N 4.06); IR( KBr)v 3379, 1720,
1634, 1233cm ;' HNM R ( CDCL) 8148 (s, 6H,
2CH), 2 77-3. 46 (m, 4H, NHCH: CH), 6. 77-7. 15
(m, 4H, ph H) , 7. 28-7. 91(m, 4H, ArH), 8. 58(t, 1H,
N HCO), 12. 96(s, 1H, COO H), D=0 312.96
: MS(ESI, m/z)346( M+ H)".
2-[4{( 2=k PEBLA AT A ) Br A4 129 AR
B (I 1)
84. %o , mp. 134~ 135C (¢ I COOC
Hs) Anal G FoNOs, C 63. 72, H5. 98, N 4. 39( Req
C 64 14, H 6.33, N 4.40); IR(KBr)v 3377, 1716,
1616, 1237 em ;' HNMR (CDCh) 91. 49 (s, 6H,
2CHs), 2 76-3.43(m, 4H, NHCH: CI:), 6. 78-7. 11
(m, 4H, phH), 6. 60-7. 80 (m, 3H, furanyl H), 8 41
(t, 1H, NHCO), 12 97(s, 1H, COOH), D2 O
81297 s MS(ESL m/z) 318(M+ H)'.
2[4 2=y PEEA AT X)) B A K |27 AR
& (II 2)
: 86. 4% , mp. 136~ 138C (G B COO G
Hs) Anal G7HoNOsS, C 60.97, H 5. 74, N 4 21
(Req C 61. 06, H 6. 03, N 4. 19); IR(KBr)v 3377,
1707, 1600, 1237 cm ;' HNMR( CDCh) 8 1. 48(s,
6H, 2CHs), 2 76-3. 40( m, 4H, NHCI: CIb), 6. 69—
7.01 (m, 4H, phH), 7. 14-7. 72 (m, 3H, thiophenyl
H), 8 60(t, 1H, NHCO), 12. 97(s, 1H, COOH), D20
3 12. 97 : MS(ESL m/z) 334 ( M+
H) .
1.3 ot 2-[4(3a e P B A AT X)) B a KL |-
290 AR BT B (1 5)89

HN32. 4 ¢ (10 mmol) 1.7¢
. 80T 2 h, 22 mla-
, 3.5h, 0.7¢ 0.6
mla ~ , 16 h

, , , /
(1% 1) , (25 g,70 0% )
mp. 90~ 90°C, Anal CoHesN204,C 67. 41, H6. 59, N
7.84( Req C 67.21, H 7. 05, N 7. 84); IR(KBr)v
3275, 1727,1652, 1233 em” ;' HNMR(CDCL) § 1. 23
(t,3H,CH), 1. 56(s, 6H, 2CH) , 2. 86-3. 65( m, 4H,
NHCH CH). 4 21(q, 2H, CH) ., 6. 77-7. 08(m, 4H,
phH), 7.358.88 (m, 4H, py H). 841 (t, 1H,
NHCO)
1.4 Aoy 2-[4(3=vg P BEA KT A ) B A A |-
2% Ak (I +)89 & &
Il:1.8¢ (5Smmol) 40C
5ml 0.5h,
pH= 4, , .
, (1. 1g, 70. % ): mp. 74
76C.  Anal Cis i N2Os, C 65.33, H6.27, N 8. 18
(Req C 65.64, H 7. 43, N 8.50); IR(KBr)v 3292,
1726, 1650, 1244 ¢m '; ' HNMR (CDCL) S1. 48 (s,
6H, 2CHs), 2. 78-3. 48(m, 4H, NHCF CIb), 6. 75-
7. 11(m, 4H, ph H), 7. 45-8. 18 (m, 4H, pyridyl H),
8.73(t, 1H, N HCO), 12. 58(s, 1H, COOH), D20
312. 58 s MS(ESLm /z) 329(M+ H)".
1.5 Hbd 2-[4(48RTF A AT &) B 2K |-
29 H7g B 3k P ERES (I111)89 & &

20 ml 2% KOH

zh’ 1- 8
2 980 (BCO)

3 0. 2 mI( 2 mmol)
BCO 0. 9¢(2. 4mmol) 10ml , 40~
50C 0.5h, :
Fo , (15 mK 3) )

B

(0. 4g,44% ) mp. 108~ 110°C. Anal Cs HsN20sCl,
C 66.30, H 5.56, N 6. 24( Req C 66. 30, H 5. 56, N
6.18); IR( KBr)v 3242, 1727, 1655, 1242 cm™ ';
"HNMR(CDCh) 1. 68( s, 6H, 2CHs), 2. 87-3. 62(m,
4H, NHCH CHz2), 5.19(s, 2H, OCH—py), 6. 67-
7.12(m, 4H, ph H) 7. 75-7. 99(m, 4H, Cl-ArH), 7. 26—
7.87(m, 3H, py H), 8 41(t, 1H,N HCO); MS(ESI,
m /z) 453(M+ H)'.
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1.6 Hbddh N3, 4—% AKLRT & 2[4 48K
T BeA A A ) B AL |29 A Bl (012)89 & &

1.8 g(5 mmol) 3,4-
0.9 g( 5 mmol) , 200°C 40
min, 10 ml, o .
8o ; ;
) (0.7¢g,

28% ), mp 122~ 124°C. Anal C» Hs N2 0s Cl, C
65.97, H6. 21, N 533 (Req C 66.34, H 6 34, N
5.34); IR (KBr)v 3387, 1650, 1636, 1157 cm ';
"HNM R(CDCh) 1. 35(s, 6H, 2CHs) , 2. 80-3. 48 (t,
4H,NHCH:CH), 2 69-3. 37(m, 4H, NHC Fe CH: 3,
4-dimethoxyphenyl), 3. 71 (s, 6H, 20CHs ), 6. 69—
6. 86 (m, 3H, 3, 4— dimethoxy—-ph H), 6. 67-7. 12( m,
4H, phH) 7. 48-7. 75( m, 4H, Cl-ArH), 8 61(t, 1H,
N HCO); MS( ESL m /z) 547(M+ Na) -

2
21 M #
A SD , R 140~ 180 g,
\ SCXK( )
2001-0001
X (BZ) 9
(IT « ) , 0.%

CM C—Na
X
200203069
9
% ): 88. 3; I; 10
0.5 02
2.2 F ik
SD 120 , 12
; ; (30 mg /kg,
); ( 30mg kg, 9 )
) 11 )
. 22+ 2C 6o
~ T70%. 1 m1/100 ¢ (ig)
, 10d, 2 ,
dl1 24h ,
) TG TG LDL-C
HDL-C, VDL-C, TC/HDL-C
(AT VDL-C= TC{ HDL-G- LDL-C),

AE (TC-HDL-c) /HDL-G
2.3 MELER

Tab 1. Effect of bezafibrate and its analogous on serum lipids and lipoproteins in ex perimental hypedipemia rats (;i s,n= 10)

Dose TG HDL-C TC LDL-C VLDL-C

Groups TC/HDL-C Al

(mg/kg) ( mmol/dl) ( mmol/dl) ( mmol/dl) ( mmol/dl) (mmol/dl)
Common feed - 0.79 0.39 0. 7tE 0. 16 1. 68 0. 39 0. 68t 0. 30 0.29t 0. 13 2.39t 0.18 139t 0. 18
Highfat feel - 1. 47 0.3444 0.83 0. 10 10. 50 1. 2AAL 6, 46k 2. 39°AA 3228 1. 23844 12, 79E 2.480A0 11. 79+ 2. 48°A
Bezafibrat 30 1LO3E0.25"" 1.26-0.18" " 7.05- 1.8 " " 3 8t 227 1. 98t 0. 72 5.68F 154" 4685 0.54 "
I 30 1.12E 0. 39 0. 75- 0. 19 8. 59+ 2. 63 5. 44 2.43 2. 43+ 0.93 12. 4HE 5.28 11. 4t 5. 28
I 2 30 1. 26- 0. 32 0. 80t 0. 09 9. 12 2.4 5. 78 2.34 2. 53t 0.43 11. 55F 3.56 10. 55& 3. 56
13 30 1. 33 0.47 0. 8tE 0. 16 8. 42+ 1. 92 5. 565 1. 56 2. 05E 0. 66 10. 61 2.94 9. 6t 2. %4
L4 30 1. 565 0.58 0. 80t 0. 10 9. 56t 1. 89 6.32£ 1.93 2. 4E 0. 94 12. 26E 3.45 11.26= 3.45
I, 30 107 0. 2F * L 15 0.19* *  6.09E 1.62** 318 1. 70 * 1. 755 0. 77 * 5.4H 171 4. 42+ 0. 71 * *
Il 2 30 0.98 0.3F ** 0.765 0. 09 9.85t 1.79 7.18% 1. 63 1. 9tE 0. 8I° 13. 25+ 3.58 12.25F 3. 57
Il 3 30 1. 06 0.24 ** 0.80E 0. 10 7.5 2. 06 * 5. 655 2.02 1.06E 0.63 **  9.65E 3.18 8. 65t 3. 18
11,4 30 1L 12E0.28 0. 70t 0. 11 8. 02t 2.55 4.7t 1. 51 2. 6H= 1. 46 11. 74 4.68 10. 74 4. 68
1, 30 1. 07= 0. 34 0. 7H= 0. 10¢ 8. 42+ 2. 47 6. 0t 2. 54 1. 69 0.93 * 11.8%F 3.25 10. 82+ 3.25

AN P <0.001,vs common feed group;* P<0.05 * P<0.01,**

* P<0.001,vs highfat feed group
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Synthesis and Lipid Lowering Activity of Phenoxy

Acetic Acid Derivatives
WU Jie, NI Pei-Zhou', JIAN G Zheng—Zhou’, LI Min

Department of Chemical and Biological Engineering, Huaiyin Industrial College, Huaian
223001;" Department of Organic Chemistry;” Xinzhong New Drug Screening Center , China
Pharmaceutical University , Nanjing 210038 ,China

ABSTRACT AIM The purpose is to search for potent lipiddowering agents with structures of phenoxy
acetic acid. METHODS  Selecting bezafibrate as leading compound, we designed and synthesized ten
phenoxy acetic acid compounds according to the principle of isosterism and prodrug. Their structures were
determined by means of spectra and elemental analysis. RESULTS Compounds Il + II 2 and II 5 showed
significant anti-hypolipidemic activities compared to highfatted group. Among them, the activities ofIl 1 and
a few of items of Il 2 and Il 3 are better than those of positive drug ( bezafibrate). CONCLUSION The
experimental results were accordant with initial thought and provided useful information for designing and

optimizing this kind of compounds.
KEY WORDS Phenoxy acetic acid; Bezafibrate; Synthesis; Lipiddowering activities
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