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Fig. 1 Molecular structure of four new fibrate compounds
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Fig. 2 Synthetic route of compound [
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1.3.2 PPARa/yIEHESLK

FHRG A4 5 4k J7 % (Lipofectamine 20000 %% %t PPAR«/y \RXR 1 PPRE-luciferase % ik Jfi ki 2 I
FLEh Y AN 2R 293 40 M v B Yl gk B 7R e BRI B R AR . R 3R ORI M R 2 o 10102,
293 20 e 4k 24 h )5, R TBR TR O A6, T E0CAE S 4 43 B0 T A0 L 43 S I ACRE S i B R BRI AL A 24 4L
A0 A K% 27 M P g 2 1% 7 24 h AU T B XS BR (DMS O X B8 ) A1 BH A X B8 (AR 7% DL, B4 #E ik
B3NS AL Ik B Ry 2 AR D B B R AR 25 W 1 TC [l . N2 24~48 hF A B B i SN IS
¥ (Luciferase Assay System, Promega /A ] ), 37 CHIME: 25 E 10 min, & K P L gk
4% (Thermo Scientific, 9% ) I & 5¢ 6 32 85 o FHA4 X R CHE 385 DU ) 45 1) ¢ S kB2 182 10094,
TR A ot 10 0 5 DR J83RE T35 Sy A5 B ok 2 R L T A B Y H A (R B 201

2 HZR

2.1 DU4SEPEMARAYMNE K

DA A AR 156 0 5 ABUB 4% Y I S S AT A= A Sy sy JoRE , it I G i T 4 B DURR 2 B il AR 25
Yy, G5 RAEATT .

o) AA 2 B AR, 77RO 48.7% . 'H NMR (500 MHz, DMSO-d;) §:8.41~8.39(m, 1H) ,
7.41(dd,J=8.1,1.8 Hz, 1H),7.35(d,J=1.7 Hz, 1H) , 7. 12~7. 11(m, 2H) , 6. 98(d,J/=8. 1 Hz, 1H) ,
6.76~6.74(m, 2H) ,6.09(s, 2H) , 3.42~3.38(m, 2H) , 2. 78~2. 73(t, J=7.5 Hz, 2H) ; “C NMR
(126 MHz, DMSO-d,) §:165.5,156.1,148.9,148.4,138.7,129.9,129.8,123.6,120.9,115.6,109.0,
106.7,101.9,56.5,34.9,19. 0; HRMS(ESI-MS)m/z: [M+Na] ", C,;H;NOy B i {H g 308. 089 3, 52
MIAE A 308. 089 2.

&Y T oA, =254 50. 2%, "H NMR(500 MHz,DMSO-d;) 8:8. 41~8. 39(m,1H),7. 41
(dd,/=8.1,1.8 Hz,1H),7.35(d,J=1.7 Hz, 1H) ,7.12~7.10(m, 2H) , 6. 98(d, /=8. 1 Hz, 1H) ,
6.76~6.72(m,2H),6.09(s,2H) ,3.47~3.41(m, 2H) , 2. 76~2. 73(t,J=7.5 Hz,2H) , 1. 07~1. 04
(m,6H) ; *C NMR(100 MHz, DMSO-d,) §:175.6,165.7,162.3,154.1,150.0,147.7,133.2,129.8,
129.1,122.4,119.1,108.3,107.7,102.1,78.8,56.5,41.5,34.8,25.5,19. 0; HRMS(ESI-MS)m/z:
[M+Nal ", CoH, NOH S {E 4 394. 126 1, 2 IAE K 394. 126 1.

rh AR 6. B A, 773 37, 4% . 'TH NMR(500 MHz, DMSO-d;) §:9.18(s, 1H), 8. 11~8. 04
(t,J=5.7Hz,1H),7.26(d,J=1.7 Hz,1H),7.16~7.11(dd,J=15.0,10. 4 Hz,1H),7. 01~6. 98(m,
3H) , 6.92~6.86(m, 2H) , 6. 86~6.83(d, J=15.5 Hz, 1H) , 6. 68~6. 67 (m, 2H) , 6. 07~6. 06 (m,
1H),6.04(s,2H), 3. 31~3. 27(m, 2H) , 2. 64~2. 61(t,/J=7. 4 Hz,2H) ; *C NMR(126 MHz, DMSO-
dy) §:164.9,155.5,147.8,147.6,139.0,137.6,130.8,129.4,129.3,125.2,124.5,122.5,114.9,
108.3,105.5,101.1,40.6,34. 3; HRMS(ESI-MS)m/z: [M+Na] ", C,,H, . NO, B i {f & 360. 1206,
SEAE R 360. 1204

a1 B @R, 2% 0 22. 6%, "HNMR(500 MHz,DMSO-d;) §:8. 15~8. 14(t,J=5. 7 Hz,
1H),7.29~7.28(d,/=1.7 Hz,1H),7.15~7.12(dd,J=15.0,10.4 Hz, 1H) , 7. 05~6. 97 (m, 3H) ,
6.96~6.93(m,2H),6.90~6.86(d,J=15.5Hz,1H),6. 79~6. 77(m,2H) ,6. 11~6. 09(m, 1H),6. 08
(s,2H),2.74~2.70(m, 2H) , 2. 67~2.66 (t,J=7.4 Hz, 2H) , 1. 52(m, 6H) ; *C NMR (126 MHz,
DMSO-dy) §:179.8, 165.6, 156.1, 148.4, 148.2, 139. 6, 138.2, 131.4, 130.0, 129.9, 125.8, 125. 1,
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123.1,115.6,108.9,106.1,101.7,90.1,41.2,34.9,26. 1 ; HRMS(ESI-MS)m/z:[M+Na] ", C,,H,NO;
PHIGAH 4 446. 157 4, SZIN{E A 446. 1575,

eIl . A O, 7% 45.0% . 'H NMR (500 MHz, DMSO-d;) §:8.58~8.56(t, 1H),
7.82~7.81(m,2H),7.53~7.50(m,1H),7.47~7.44(m,2H),7.14~7.12(m,2H) ,6. 77~6. 75(m,
2H),3.46~3.42(m,2H),2.79~2.76(m,2H), 1. 49~1.48(s,6H) ; ®C NMR(126 MHz, DMSO-d;)
5:175.7,166.7,154.1,146.9,135.1,133.1,131.5,129.5,129.8,128.7,127.6,119.1,118.9,78. 7,
72.2,52.5,41.4,34.7,25. 5;HRMS(ESI-MS)m/z: [M+Na] ", C,,H,,NO, B iEf# Jy 350. 136 3, 523
{4 350. 136 3

AN A, =% R 52.0%, 'H NMR(500 MHz, DMSO-dy) §:7.81~7.79(d,J=7.0 Hz,
2H) ,7.00~6.97(t,4H) ,6.69~6.68(d,J=7.0 Hz, 2H) , 3. 83(s, 3H) , 3. 81~3.80(d, /=6.0 Hz,
6H),3.40~3.37(t,2H),2. 71~2. 68(t,2H) ; *C NMR(126 MHz,DMSO-d;) §:175.5,167.4,166.0,
163.4,161.9,154.1,133.2,131.8,129.8,129.4,127. 3,123.5,119.1,114. 3,113.9,78.7,55.7,41. 4,
34.8,25. 5;HRMS(ESI-MS)m/z: [M+Na] ", C.,)H,,NO. i {8 4 380. 146 8, 52 {5 & 380. 146 9.,
2.2 IC,EMNE

1C: fH R VEAG 25 W35 R (0 — A BB dE bn . o MTT J7 800 52 4 F 01452540 & W %t 293 41 0 17
TR I S A 2 1IC (B (Ve ) 85 RN 5 TR o [FBS R 1 Lb 3R 25 W00 1k 5 808, %
DURR R AL G W 5 AR 3 DU AT X B 08 FEIC (o WFIR 45 R o, 4 Bl DR 26466 W0 19 1Cs (E 43 5
H: 1,130 nmol/L; I ,159 nmol/L; I ,530 nmol/L; IV ,479 nmol/L. FHA: 25 % (B D1 45) A 1C, [
Sy 148 nmol/ L. 7€ J5 £ 1% M 28 Wi 15 56 H 52 50 v i) e 2 45 24 TR R FH B Rl AR & W0 1 1C50 M o
2.3 EYEEH

DURF R 25 ) 1) 25 W) B8 5 /2 PPARa.  DURFZE 25 W58 b 300 PPARe R 75 1M fig o ASBF 58 % ] 293
R S A A AL, A 4 Fh BT G LA G W) I A A s v A R IR 6 TR .

AR R DR AR S T I ATV 8 A 2 36 PEAR O R B A 25 9 CRE o DURED 2 W 22 3% 1 10
78.59% \117.68% .41.32% F196.67% . #1% PPAR BTG PEMK R 2 I >R I >V > 1 > 111 .
BRI A AT 293 ML A FEPERC R R s <<V << [T <<AB3 U< T, P fb AW I IV A0 1T A9 40 g
BEME AR AR DUAR(P<T0. 05) 0 N THRR G 240 98 6 R 52 56 b 4 Fh 25 9 1) B A 45 245 5770 12 LA
KR R 25 ) %t 293 40 M (0 BE M AHIF ST R MT T 3L 84T 7 400 5 1 SC 560 30 3 40 i 25 2 52 56 Fn ¢
O 2R i A DN S e B, R A S W T A BE Pk 24 IR o DU ) HL A B 0% 40 i 3 vk, TR ik EL A I
S WA IR RO A B By — R AR RE LI M T 00 S AR R T 25 .

3 iTig

DURESE 2502 HBIIRIT AR K - 58 00 I 259 22— , A SO 3 0 D B 6 355 P A4 i 4 XoF DL
KLY RS AT A5, 45 3 4 bR B DURR SRR AR 2590 o 6 0T e 14 07 10 A Mgk S0 L 4 6 Rk R
B A LA A BRI SR AR T R AR WA . T R S T AR B Y R
PR Al R R G B L TR I A BT E o AR TR 2.6 1 G b 22 2 R A i,
51 40 Pk SR T S0 T R AR AR I ZE O CCRFFT , ARRAIR TG M o LR R A PIRh BERE, —Fl2 % Y
HHLE A, 5 — & 4 LY Schotten-Baumann [k 36 Ak 50 B0 FH A0 B 1 K V8 W o SR TR /K 0 W, )R
JOL P R o L DR 2 e v e LU 3 78 4, T LA FH JE AL A Ak 38 2 B o i

Hh ] AR 2 1) A Bt AR v T R T R, TR N R I R 2 e R N NaOH ¥ W, — 52 ZLZZ 12,
RS A KRR Y. a1 LA A R 2 B NaOH %0 19 FH 4, NaOH % W 19 H
A H AR W PR R AR TN A AR A DL R R 2 R 1 48 B R T R SRR 3 Y 3k TR R 4R A
JEIK o
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Fig. 5 Effects of target compounds on the viability of 293 cells and IC;, values
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Abstract: Fibrates, a class of lipid-lowering drugs, have the characteristics of high activity and fast
action. Based on the study of the active ingredients and pharmacological effects of the Mongolian medici-
nal herb, the structure of fibrate based drugs was modified to synthesize fibrate derivatives containing
monomers of the active ingredients of Piper longum. Vanillin, benzoic acid, and their derivatives were
used as the substrates to design and synthesize four novel beta derivatives. Their structures were charac-
terized and confirmed by 'H NMR, "C NMR, and HRMS. The ICs, values of four compounds on 293 cells
were determined by MTT assay, and the activity of mammalian cell line 293 cells co-transfected by
PPAR «/y, RXR, PPRE-luciferase expression plasmids was tested by liposome transfection method
(Lipofectamine 2000). The results show that the IC;, values of compounds 1, II, [l and IV respectively
are 130, 159, 530 and 479 nmol/L. The activation activity of PPARa is in the order of || > fenofi-
brate > IV > I > [II. The four newly synthesized compounds have biological activity. The study pro-
vides a reference for further research and development of blood lipid lowering drugs such as beta block-
ers with higher pharmacological activity, wider range of effects, and lower side effects.
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