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Design, synthesis and insulin-sensitizing activity of some peroxisome
proliferator-activated v agonists

ZHONG Chao-bin, ZHU Xue-jun, LIU Zhong-rong, GAO Xiao-ping, WANG Xue-chao
(R&D Department, Chengdu Di'ao Pha maceutical Group Co., LTD, Chengdu 610041, China)

Abstract: Aim To find new peroxisome proliferator-activated v agonists with high activity and low
toxicity. Methods Based on JTT-501 and JTT-20993, new isoxazolidine-3, 5-dione and noncyclic 1, 3-
dicabonyl compounds were designed and synthesized. Their insulin-sensitizing activities were evaluated.
Results Eight new compounds were obtained. The stmuctures of synthesized compounds were
chanacterized by NMR, MS and IR. Four compounds ( 1A - 4A) showed insulin-sensitizing activities.
Conclusion Compounds ( 1A and 3A) showed excellent insulin-sensitizing activities and should be worth

further investigation.
Key words: PPARY agonists; syntheses; insulin-sensitizing activity
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Figure I Known compounds with excellent insulin-sensitizing activities
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Scheme 1 Route of synthesis of the title compounds

Table1 Chemical structure and physical data of  JTT-20993( 1 4)'""!
the title compounds 1A - 4B
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1,2. (m/z):427(M+1);1H NMR( CDCL) & 3.35(3H,
1 1A 1B s),3.83(3H,s),3.85(3H,s),4.11 (2H, t ] =3.5
1.1 4-[2-(N- -N-(2- ) ) Hz),4.36(2H, t ] =3.5 Hz),6.9 - 7.6(8H, m),
]- 1L 2- 7.7(1H, s).
[ N- -N-( 2- ) ] 20.8 g(0.1 1.3 4-[2-(N- -N-(2- ) )
mol)  DMF 200 mL, 4 NaH ] (1A) 1.2
(60%) 4.4 g, , 4- 19.1 g(44.8 mmol) 500 mL
16.2 mL(0.15 mol), 80 C, Pd/C (10%) 2.0 g, . s
16 h, R 500 mL, (1 Lx2), , TLC R Pd/C,
, (100 mL x2), )
Na, SO, ) ) 39.4 g, 1A 16.3 g(85.0%). EIMS (m/2): 429(M +1).
, 25 g(80% ), mp 1.4 4-[4-(2-(N- -N-(2- ) )
84.7-85.2°C. EIMMS (m/2):313(M +1);'H NMR ) 1-3, 5- (1B)
(CDCL) 6:3.57(3H,s),4.46(2H, t, ] =3.6 Hz), s NH,OH* HC18.06 g(116 mmol)
4.55(2H,t, ] =3.6 Hz),7.0 - 8.06(8H, m), 9.89 300 mL 6.6 g(122 mmol),
(1H,s) 2h >
1.2 4-[2-(N- -N-(2- ) ) NH, OH el
1 [5] [5] , 4-[ 2-(N- -N-(2-
4 2-(N- -N-( 2- ) ) ) ) ] 9 g
1- 15.6 g(50 mmol) (21 mmol) NH, OH
11.5 mL, 19.1 g(90%). EIMS 1B 3.9 g, EIMS (m /2):398(M +1).
Table2 IR and'H NMR data of the title compounds 1A - 4B
Elemental analysis/%
Compd. IR /cm ™! "H NMR ( DMSO-d;, 6) Found( Calcd. )
¢ H N
1A 3 438,2 954,1 752,1 730, 3.17(2H,d, ] =7.8 Hz, ArCH, ) ,3.32(3H, s, N-CH; ) ,3.63(1H, 61.49  5.59 6.48
1.594,1 544,1 513,1 432, tJ=7.8 Hz,CH),3.70(6H,s, O-CH;),4.00(2H, t, ] =5.1 Hz, (61.67) (5.65) (6.54)
1 241,760 N-CH,),4.27(2H, t, ] =5.1 Hz, O-CH,),6.8 - 7.6(8H, m, ArH)
1B 3 442,2 930,1 703,1 622, 3.01(1H, t ] =5.0 Hz, CH),3.21(3H, s, N-CH, ), 3. 28( 2H, d, 60.38  4.80 10.51
1 547,1 511,1 432,1 451, J=5.0 Hz, ArCH, ),3.90(2H, t, ] =5.4 Hz, N-CH, ) , 4. 18(2H, t, (60.44) (4.82) (10.57)
1 242,754 J=5.4 Hz, 0-CH,),6.8 - 7.8(8H, m, ArH)
2A 3 448,3 036,2 942,1 750, 3.15(2H,d, J=7.8 Hz, ArCH,),3.36(3H, s, N-CH;),3.63(1H, ¢ 63.92 5.66 6.57
1 645,1 584,1 514,1 463, J=7.8 Hz,CH),3.70(6H,s, O-CH;),3.96(2H, t, ] =5.1 Hz, (64.07) (5.87) (6.79)
1 249,155,742 N-CH,),4.25(2H, t, ] =5.1 Hz, O-CH,),6.8 - 7.5(8H, m, ArH)
2B 3206,2 926,1 648,1 585, 2.9(2H,d, ] =5.8 Hz, ArCH,),3.0(1H, t, ] =5.8 Hz, CH),3.22 62.84 4.95  10.88
1512,1 463,1 241,746 (3H,s,N-CH,),3.87(2H, t, ] =6 Hz, N-CH, ),4.20(2H, t, ] =6 Hz, (62.99) (5.02) (11.02)
0-CH,),6.8 - 7.5(8H, m, ArH)
3A 3 443,3 004,2 954,1 754, 3.14(3H, s, N-CH;),3.17(2H,d, ] =7.8 Hz, ArCH,),3.63(1H, t, 64.36 6.4 7.43
1 734,1 642,1 615,1 512, J=7.8 Hz,CH),3.70(6H,s, O-CH;),3.97(2H, t, ] =5.7 Hz, (64.50) (6.50) (7.52)
1 239,752 N-CH,),4.16(2H, t, ] =5.7 Hz, O-CH, ), 6.5 - 8.2(8H, m, ArH)
3B 3 423,3 062,2 929,1 697, 2.9(1H, t, ] =5 Hz, CH),3.07(3H,s,N-CH; ),3.17(2H, d, 63.12  5.49 12.17
1 643,1 566,1 509,1 242, J =5 Hz ArCH,),3.57(2H, t, ] =5.4 Hz, N-CH, ), 4. 08( 2H, (63.33) (5.61) (12.31)
765 t,] =5.4 Hz,0-CH,),6.5 - 8.0(8H, m, ArH)
4A 3 460,3 050,2 949,2 613, 3.15(2H,d, ] =7.8 Hz, ArCH,),3.27(2H, t, ] =6.6 Hz, 66.03  6.02 3.97
1.729,1 620,1 515,1 473, 0-CH,CH,),3.61(1H, t ] =7.8 Hz, CH),3.70(6H, s, O-CH,), (66.46) (6.16) (4.08)
1 298,1 238,771 4.35(2H, t, ] =6.6 Hz, O-CH,),6.8 - 8.0(8H, m, ArH)
4B 3 438,2954,1 752,1 730, 3.02(2H,d, J=5.4 Hz, ArCH,),3.13(2H, t, ] =6.6 Hz, 65.02 5.11 8.77
1 594,1 544,1 513,1 432, O-CH,-CH,),3.40(1H, t ] =5.4 Hz, CH),4.26(2H, ¢, (65.38) (5.16) (8.97)

1

241,760

J=6.6 Hz, 0-CH,),6.70 - 8.5(8H, m, ArH)
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2 2A 2B (3H,s),4.00(2H, t, ] =5.7 Hz), 4.23(2H, t, | =
2.1 2-[N- -N-(2- ) ] 5.7 Hz),6.5-7.5(7H, m),7.7(1H,s),8.17(1H,
Le.71 [6,7] , m).

2-{N-  -N-(2- ) ] 28.8 3.3 4-[2-(N-  -N-(2- ) ) 1
g(125 mmol), 29 g(66.6% ), mp (3A) 1.4
119.0-121.0 C, , 3.2 40 g,

2.2 4-[2-[N-  -N-(2- ) 1 3A38.1 g(95%),EIMS (m /2):373(M +1).
] [6,7] : 3.4 4-[4-(2-(N-  -N-(2- ) )
10.9 g NaH(60%) 4.0 g 26 g ) 1-3,5- (3B)
(100 mmol), 20 g, 1.4 , 3.3 38 g,

16.6 g(75%), mp 99.4 - 100.6 C, EIMS 3B 11.7 g(30%), EIMS (m /2): 342
(m/2):297(M +1);' H NMR(CDCL) & 3.6(3H, (M+1).
s),4.31(2H, t, ] =5 Hz), 4.49(2H, t, ] =5 Hz), 4 4A 4B
7.0-7.9(8H,m),9.89(1H,s). 4.1 4-[2-(2- ) 1
2.3 4-[2-(N-  -N-(2- ) ) 2.3, 2-(2- )

1 1.2 (100 g) , 58 g
, 2.2 8.8 g(30  (71%),mp39.7-42.0 C,EIMS (m/2):228(M +
mmol), 10.5 g(86%), EMS  1);'H NMR (CDCL) &3.31(2H,t, ] =5 Hz), 4. 46

(m/z):411(M +1);'H NMR(CDCL) & 3.62(3H,
s),3.83(3H, s),3.85(3H, s), 4.34(2H, t ] =5
Hz),4.44(2H, t ] =5 Hz),6.8 - 7.8(9H, m) .

2.4 4-[2-(N-  -N-(2- ) )
1 (2A) 1.3
, 2.3 10.5 g(25.8
mmol), 2A10.1 g(95%), EIMS

(m/2):413(M +1).

2.5 4-[4-[2-(N-  -N-(2- ) )
1 1-3,5- (2B)

1.4 , 2.4 10.1 g
(24.5 mmol), 2B 4.5 g, EIMS
(m/2):382(M +1).

3 3A 3B

3.1 4-[2-[N-  -N-(2- ) ] 1
1.1 , 2-

[ N- -N ( 2- ) ] 30.4 g(0.2

mmol), 45 g(79%), EIMS (m /2):

257(M +1);'H NMR(CDCL) & 3.2(3H,s), 3.9
(2H,t ] =5 Hz),4.1(2H, t, ] =5 Hz),6.5 - 8.2
(8H,m),9.9(1H,s).
3.2 4-[2-(N-  -N-(2- ) ) ]
1.2
s 3.1 25.7 g,

29.8 g(81%). EIMS (m/2):371 (M +1);

"H NMR(CDCL) &3.15(3H,s),3.84(3H,s),3.86

(2H,t ] =5Hz),7-8.6(8H, m),9.86(1H,s).

4.2 4-[2-(2- ) 1

2.4, 22.7 g
(100 mmol) ,
20.9 g( 76% ), EIMS (m/z):342(M +1);' H

NMR ( CDCL) & 3.28(2H, t ] =6.6 Hz), 3.83
(3H,s),3.87(3H,s), 4.42(2H, t ] =6.6 Hz),
6.8-7.7(7H, m),7.7(1H,s),8.56(1H, m).

4.3 4-[2-(2- ) ]
(4A) 1.3,
20.9 g, 4A 19. 4 g(
93%), EIMS (m /2):344(M +1).
4.4 4-[4-[2-(2- ) ] 1-3,5-
(4B) 1.4,

19.4 g(56.6 mmol),
4B 5.8 g(33%),EMS (m /z):313(M +1),
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