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Synthesis and biological activity of chalcone derivatives as potent activators of

Nrf2

HU Wenyuan"?, CHEN Jie’, JIANG Zhengyu"?, WANG Yalou"**, YOU Qidong"** *
! Jiangsu Key Laboratory of Drug Design and Optimization; > Department of Medicinal Chemistry, China Pharmaceutical University,
Nanjing 210009;° Hefei No. Eight Senior High School, Hefei 230071, China

Abstract To obtain ARE-Nrf2 potent activators through modifying the structure of the lead compound
CPUY191001. 17 compounds were synthesized by aldol condensation, their cytotoxicity were tested using MTT
assay, and ARE inductivity of these target compounds were analyzed by luciferase reporter gene assay. The
biological evaluation results showed that most synthesized chalcone derivatives nearly had no cytotoxicity, and
compounds 2, 3, 10 conducted better activity and in concentration-dependent manner. Compounds 2, 3, 10 are
potential agents in the development of anti-inflammatory and chemoprevention, suggesting that compounds 2,3, 10

are worth for further investigation.
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SN, 45 s AR Nef2 S0 R 4% ARE 5 45 1 667

AR  TE LI N R AR, FF 95 % 2= A MO A% N, N2
5% W #J Maf ( musculoaponeurptic fibrosarcoma ) 2§
FIE L3RR, 255 U A R TC 1 (antioxidant
response element, ARE) 741, 7% N Wi A8 47 1 3k
NTTRTA PR B 5 1 AR A 2 B 55 DR 4 1k 2R
1, R AR AR o % LR R e B A
MELER 45 B A e H IR-S-F% R8I .NAD (P) H i
AR R o 20 20 A7 R SR 2
PN R T IE R T, IR T RS, 51
TEVERIE , FBORZ 5 RAEH PR B KA, Ik
IR OC T 58 22 R MEREARAE A PR 22 Rty 12 M B
FEVEITES IR A 42 BRI Bl 2R 2 T B LA S S e
AT N2 AR AL S 3N Nef2-Keapl {83k
HP B D2 i N2 R R 2k, DATIT o ) 41 L 35
W55 RAE 5. BT, Keapl -Nirf2-ARE {5 5 i
AN AL, E RS A S R
i, % T80 Nef2-Keapl -ARE {553 %, 3
B LAE PIRh iR AR s — 2 o L 2R W o 48 T
Keapl 251 [ (12 I 20 B2 ok 5, o Homl 2 % AR 78
A, Nef2 e s i ok, iy 3R AR A R A5 AR 4 M 3
PEAER s R EAE T Keapl 5 Nif2 f93EH-HH
HHHAEFH ( protein protein interaction, PPT) "' %y
22 LAY SRS Nef2 S0 0 O & S 12 — F g ( dime-
thyl fumarate, DMF ) 5 CDDO-Me, & iz — H fig
i1 Biogen Idec 2y mJW & ,2013 44 FDA #LvE T
1BY7 2 B2 RVEREAGAE . AL S RIE R 2
JRAERE AR Y 95 B AE FHBC Al S i 40 B 0 S
R PR 2 R G, 77 A K & A 516
AL AN . B SR R AR Y S
Lh B W G AT JBCHE Nief2-Keapl -ARE {5553 %, Bl
WEBEEAMZH . HH =125 CDDO-Me
A TR B R 5 2 BURE R A I R ik
5, PUHC B R RE B T, 280k Tl R I S5
PRI A5 & (Y Nef2 06 7] B = S Pt & — 4,
T SO 7 25 2 1 AR R0, 51 A B
Mo HZAHM, SEFERY H 3% T4 Keapl -Nrf2 25
H -2 AR EAE A B9 Nef2 38005 500 B — & 1940
o R Keapl -Nrf2 2 H -3 FHAH AT I DI A9 45
GRS G I A AP, EIX S BEE AT 5E
5T & IF H #5518 A semE
AR HiT IR ARE 96 R MR 5 55 J7
2, 5 &Y I AT Nef2-ARE 5 5306 1 i 196 15 3]

AT R SE T A CPUY191001 ™ %4k &
HA Nef2-ARE 55336 1, ik — B B0 HAG R0
Z AL L CPUY191001 5 AL &4, 1745
P, 5 ) 17 MG, TP At
BTG PR Nef2-ARE 506 R B 15 3L 5 S 06 M
WERRE TR B BEEAC TE M L A

OH O o
(G ¢} (@]
CPUY191001 DMF

CDDO-Me

Figure 1  Structures of CPUY191001 ,DMF and CDDO-Me

1 ARAE

TEWR W/ CHCLy 25 T, A 3-2 M k-6~ Jk-
2H-NEIR -2, 4-(3H ) -— [ 55 %% Fh 57 7 B8 9 S i
TFEIRAREAT A 1 ~ 17, HAARG A% 4 L i
%1,

Scheme 1  Synthesis of compounds 1-17
Reagents and conditions: (a) Piperidine, CH;Cl1,60 °C,12 h

2 RIGERSY

2.1 MELHRKA

Wk He 4R 1% K (NMR) {#i ] Bruker Avance
300MHz #ZEHARAI & , TMS £E Ry A5, CDCI, 2
# DMSO-d 15 951 s B dhs (MS) R I8 T 3 7t
GC-MS 2010 AU i 1% /¢ ( EI-MS) | Agilent 1946A-
MSD Bl Jifi ji% 4% ( ESI-MS) DA f Q-Tof micro U FF
QAT ] ER I BT IS (HRMS)

A& HCT116 20 i Ak DA o B R 2% e 26 )
A7 5 40 2B ) 2 01 5 i 40 D 2 v g 3K 5 HepG2-
ARE-CS 2410 it 25 80 2 HOR M T 41
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FEEVE M 52 56 7Y T IR B SR A EIx800 Absorbance
Micropalte Reader ( BioTek, Vermont, USA) , 9% G &
75 S LU 8% 1 luminoskan ascent ( 36 [E Thermo
Scientific 4 7)) W5 ; UK} 32, 1 Ho-6-F1 32

}’O\/g
3

0

7 8 9

(oal R ou
13 14 15

Figure 2 Structure of R groups in compounds 1-17

2.2 tFA

1-(3-T B 4- % 3 -6- 9 252wk vl BRA-3-( 3-73)
W) -2-%-1-80 (1) H i A & R (500 mg, 2.97
mmol ) Fil 3-15| WL HI i (431. 64 mg,2. 97 mmol) 75T
CHCL; (4 mL) o, i IMURIE 2 3%, A AR, 60 °C
TR 12 h W ZE R LR CHCL, , g E 25
i AR {0 [ 1, (476 mg,54.21% ) ;mp >250 C;
"H NMR (300 MHz, DMSO-d, ) §: 12.24 (s, 1H,
OH),8.34(d,J =15.5 Hz,1H,CH),8.29 ~ 8. 17
(m,2H, Ar-H),7.97 (dd, J =6.3,2.9 Hz, 1H,
CH),7.61 ~7.51(m,1H,Ar-H) ,7.38 ~7.25(m,
2H,Ar-H) ,6.27 ~6.20 (m, 1H, Ar-H) ,2.28 (s,
3H,CH,) ;HRMS(ESI) : Caled. for C,,H,,NO,[ M +
H]* 296.091 7,Found 296. 091 7,

1-(3-T B AL 4-52 K -6-F H-2-vk v BR-3-(5-F
A-2-vRe) 2-05-1-87(2)  FAb B (1) il 457
AR AR AR (461 mg,56.11% ) ;mp:144. 5 ~
146. 1 °C ;'H NMR (300 MHz,DMSO-d,) §:8.04(d,
J=15.4 Hz,1H,CH) ,7.81(d,J =15.3 Hz, 1H,
CH),7.49(d,J =3.7 Hz,1H, Ar-H) ,7.00 ~ 6. 90
(m,1H, Ar-H) ,6.25 (s, 1H, Ar-H) , 2. 41 (s,3H,
CH,),2.26(s,3H,CH,), HRMS(ESI) : Caled. for
C,H,;0,S[M+H]"277.052 9, Found 277.052 5,

1-(3-T B A 4-5 2 -6-F A 2-wk vk BA-3-(5-73)
o) 2-4-1-8A(3)  HRALEW (1) Byhla i mifs,

-2, 4 (3H) - (BLkE 100g, 21 98% ) g A i
PTG 5286 B T 57 A e 0 B 22 1irf

AR AT

5 —_NH N H PN
6 T G

4 5 6

j > ;§\|/CH3
}; o N~ci, CHj

10 11 12

T 0

16 17

154 4 [H & (508 mg, 57.85% ), mp: > 250 °C;
'"H NMR(300 MHz, DMSO-d, ) &: 11.50 (s, 1H,
OH),8.25 ~8.04(m,2H, Ar-H) ,7.98 (s,1H),
7.59 ~.40(m,3H, Ar-H),6.56(d,J =3.1,1.9 Hz,
1H,CH) .6.29(d,J =1.0 Hz,1H,CH) ,2.27(s,3H,
CH,), HRMS(ESI) :Calcd. for C,,H,,NO,[M +H]*
296. 091 7 ,Found 296. 091 8,

1-(3-T B 4- 35 -6-F 35 -2-wbvh BA-3-(4-7)
k) 2-Hi-1-8A(4)  FAREW () iy 7 g mss,
158 fa & K (514 mg, 57.85% ), mp: > 250 C;
'"H NMR(300 MHz, DMSO-d,) &: 11.60 (s, 1H,
OH).8.46(d,J =15.8 Hz,1H,CH),8.22(d, ] =
15.9 Hz,1H,CH),7.68 ~7.54 (m,2H, Ar-H) ,
7.44(d,J =7.3 Ha,1H, Ar-H)) ,7.20 (t,] = 7.7
Hz,1H,Ar-H) ,6.91(s,1H,Ar-H) ,6.31(s,1H, Ar-
H)),2.28 (s,3H,CH, ), HRMS(ESI) : Caled. for
C,H,NO,[M+H]" 296.091 7,Found 296.092 3,

1-(3-T Bk 4- 35 -6-F 35 -2-9bvh BA-3-( 6-7)
k) 2-K-1-B8A(5)  Ffb G () iyl 07 g mifs,
595 0, [# & (512 mg, 58.31% ), mp: > 250 C;
"H NMR(300 MHz, DMSO-d, ) 8: 11.49 (s, 1H,
OH).8.21(d,J =15.6 Hz,1H,CH),8.09(d, ] =
15.5 Hz,1H,CH) ,7. 81 (s,1H,Ar-H) ,7. 68 ~7. 50
(m,2H, Ar-H) ,7.45 ~7.34 (m, 1H, Ar-H) , 6. 51
(s, 1H, ArH),6.26 (s, 1H, ArH ), 2.26 (s, 3H,
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CH;). HRMS(ESI) :Calcd. for C;H,NO,[M+H] "
296.091 7,Found 296.092 0,

1-(3-T@ Ak 4-F 5 -6-F 2 2-wbvih BA-3-(4-vk
%) 2-M-1-B(6) Ak & W) (1) 1l 45 J7 ik M
5,15 @ [E R (296 me, 38.70% ), mp:165.0 ~
167.0 °C ;'H NMR (300 MHz, DMSO-d, ) §:8. 12(t,
J=4.3 Hz,2H,2CH) ,7.80(dd,J =24.8,7.6 Hz,
2H,ArH),7.46 (d,J =30.7,7.7 Hz,2H, ArH) ,
6.36 (s, 1H, ArH ), 2.29 (s, 3H, CH, ) . HRMS
(ESI) :Caled. for C,,H,,NO,[M +H]* 258.076 1,
Found 258.076 1,

1-(3-ZBc i 4-F K -6-F 5 2wk BA-3-(1-22
) 2-8-1-BA(7)  HREW (D) Wdles r dimss, 15
A [E A (365 mg,40.07% ) ,mp:196.5 ~198.2 °C;
'"H NMR (300 MHz, DMSO-d, ) 8:8.34 ~8.19 (m,
3H,CH,CH,ArH) ,8.15 ~7.93(m,3H,ArH) ,7. 64
(p,J=7.4,6.9 Hz,3H,ArH) ,6.35(s,1H) ,2. 28 (s,
3H,CH, ), HRMS(ESI): Caled. for C,oH,; O, [ M +
H] " 307.096 5,Found 307. 096 4

1-(3-28 3 4-F L -6-F 3 2-wheh BA-3-(3-38
Frekey) 2-%-1-80(8)  #ALA Y (1) Bl &5 ik
Tife, 55 @ [FE & (507 mg,54.59% ) ,mp: >250 C;
"H NMR (300 MHz,DMSO0-d, ) §:8.54(s,1H,CH),
8.33(d,J=15.9 Hz,1H,CH) ,8.25 ~8.07(m,3H,
ArH),7.60 ~ 7.46 (m,2H, ArH), 6.34 (s, 1H,
ArH) ,2.28(s,3H,CH; ), HRMS (ESI) ; Caled. for
C,H,; 0,S[M+H]"313.052 9,Found 313.052 5,

1-(3-Z B 4-#% K -6-F 1 2-wkwh BA-3-(3-31
T AR ) 2-%-1-B0(9) A& (1) il ik
TS, 1598 {0 B 4 (429 mg,55.43% ) ,mp:187.5 ~
189.3 °C ;'H NMR (300 MHz,DMSO-d, ) §:6.27(s,
IH,ArH),5.66 (s,2H, CH, CH), 4.59 (s, IH,
CH),2.73(s,1H,CH) ,2.21(s,3H,CH;) ,2.02(s,
1H,CH),1.93(s,5H,CH,CH,,CH,) ,1.22(s,1H,
CH), HRMS(ESI) : Caled. for C,sH,,0,[M +H] "
261. 112 1,Found 261. 112 1,

1-(3-T B 4- 3 -6-F 2 2wk v EA-3-(3-(1
WA-1H-9|7) ) 2-%-1-BA(10) 4 59(1) 1
il A 2 A, 15 A (736 mg, 7R
80.02% ), mp: > 250 °C;'H NMR (300 MHz,
DMSO-d,) 6:8.33 ~8.12(m,3H,CH,CH, ArH) ,
8.01 ~7.90 (m,1H, ArH) ,7.67 ~7.56 (m, 1H,

ArH) ,7.41 ~7.30 (m,2H, ArH), 6.22 (s, 1H,
ArH), 3.88 (s, 3H, CH, ), 2.25 (s, 3H, CH; ),
HRMS ( ESI ) : Caled. for Cy H NO, [M + H]"
310. 107 4 ,Found 310. 107 9,

1-(3-T Btk 4-2 K -6-F L 2-wbvh BA-3-F &
A2-K-1-B(11) %465 Y (1) 1l 4 J7 251
15,158 8 @ E R (244 mg,36.92% ) , mp: 164. 8 ~
166.7 °C;'H NMR (300 MHz, CDCl,) §:5.93 (s,
1H,ArH) ,4.35 (s, 1H,CH),2.27 (s,3H, CH, ),
2.14 ~2.00(m,1H,CH),1.10 ~ 0.97(m,7H,CH,
CH,,CH,) . HRMS(ESI) : Caled. for C,,H,;0,[ M +
H]* 223.096 5,Found 223.095 5,

1-(3-T Bt A 4-3 2 -6-F 2wk vih B7-3-(4-3%
FAR)2-M-1-81(12)  HRALE Y (1) Bl 5 75 i
5, 4555 0, [& 1A (589 mg,59.10% ), mp: >250 °C;
"H NMR (300 MHz, DMSO-d, ) 6:8.36 ~8.19 (m,
3H,ArH,CH,CH) ,8.05 ~7.88(m,3H, ArH) ,6. 37
(s,1H,ArH),2.29 (s,3H, CH,), HRMS (ESI):
Caled. for C,sH,,BrO, [ M + H] " 334.991 3, Found
334.990 4,

1-(3-TBe i 4-% 3 -6-F A -2-wnbvwh BA-3-(3-:8
k) 2-0-1-80(13) LS (1) A 4 071k
A5, 575 6, [E A& (373 mg,37.43% ) ,mp:160. 4 ~
162.3 C;'H NMR (300 MHz, DMSO-d;) &:8. 14
(d,J =15.8 Hz,1H, ArH) ,7.94 ~7.81 (m,2H,
ArH) ,7.75(d,J=7.7 Hz,1H,CH) ,7.67(d, J =
8.1,1H,CH),7.44(t,/=7.9 Hz,1H,ArH) ,6. 34
(d,J =1.0 Hz, 1H, ArH),2.28 (s,3H, CH, ),
HRMS ( ESI) ; Caled. for C,sH, BrO, [M - H] "
332.976 0,Found 332.976 2,

1-(3-T Bk 4-% 3 -6-F 3K 2-vb v BA-3-(2-8
FIR)2-0-1-80(14)  FRALE Y (1) Ml 4 ik
A%, 75 88 8 [ 44 (311 mg, 38 31.21% ) , mp:
161.9 ~163. 8 °C ;'H NMR (300 MHz, DMSO-d, ) §:
8.15~8.09(m,2H,ArH) ,7.86(d,J =8.0 Hz,1H,
CH),7.78(d,J=7.9 Hz,1H,CH) ,7.53(t,J =7.6
Hz,1H,ArH),7.43(t,J =7.8 Hz,1H,ArH) ,6.35
(s,1H, ArH) ,2.30(s,3H, CH,), HRMS (ESI):
Caled. for C;H,,BrO,[M - H] " 332.976 8, Found
332.976 7,

1-(3-2 Bk B 4-5 3 -6-F 2 -2-wk vl 87-3-( 5-
B2-E IR 2-%-1-8 (15)  Fifb &9 (1) i
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BT MAS, 795 2 40 [l 4 (287 mg,27.33% ), mp:
164.6 ~167.2 °C ;'H NMR (300 MHz,DMSO-d, ) §:
8.21(d,J =16.0 Hz,1H,CH),7.97(d,J =15.6
Hz,1H,CH),7.83 ~7.65(m,2H, ArH) ,7.33 (t,
J=9.8 Hz,1H,ArH) ,6.33(s,1H,ArH) ,2. 27 (s,
3H,CH, ), HRMS ( ESI): Caled. for C, H,BrFO,
[M-H] " 350.967 4, Found 350. 967 7,

1-(3-ZBL A 4-5 2 6-F A 2-wbvh BA-3-(4-&,
ARIR) 2-%5-1-87 (16)  Hr[al{AK (E)-3-(3-(4-fif
FERIL ) NI TS ) 4-F255-6- F L -2 H- i R -2 - il 42
A (1) il £ 5 e miAs 159 i s A (1. 23 g,
68.65% ), mp: 143.6 ~ 144.7 °C;'H NMR (300
MHz,DMSO-d, ) §:12.55(s,1H,OH) ,8.41 ~8.26
(m,1H,ArH),8.32(s,1H,),7.89(dd,J =9.1,
4.2 Hz, ArtH),7.47 (dd, J = 16.4,4.3 Hz, 1H,
CH),6.66(d,J=4.3 Hz,1H,CH) ,2.44 (s,3H,
CH,) ., HRMS (ESI) ; Calcd. for C,s H, NO, [ M —
H]* 300. 305 4, Found 300.305 3, ¥ bRl &0
HE A 1-(3- 2 kL4 -8 566 F BE-2 - mpg -3 - (4-
HFEIRIL ) 2-45-1 - (500 mg, 1. 66 mmol ) 5 — 4
WH—AKEW(1.87 g) I T LR TR 25 mL 1,
78 Clalyai 4 h, e, ¥ 2 e, SO I £ 1R Bk
120 mL &85 , I AR Rk R S A KIS I 2 0 E
R, LR CBEZEI WA HUZ WU E 75 1R bR
KNG, L BEE LS 5, 15 206 B K (376 mg,
83.51% ), mp: 164.6 ~ 167.2 °C;'H NMR ( 300
MHz,CDCl,) 8:8.18(d,J =15.5 Hz, 1H,CH),
7.99(d,J=15.6 Hz,1H,CH) ,7.58(d,J =8.2 Hz,
2H,Ar-H),6.71(d,J =8.3 Hz,2H, Ar-H) ,5.97
(s,1H, Ar-H) , 4. 14 (s,2H, NH, ), 2.30 (s, 3H,
CH,) ., HRMS (ESI) ; Caled. for C,; H, NO, [ M —
H]* 270.072 2, Found 270. 078 1,

1,4-=(1-(3-TmA4-F7 I -6-F K-2-wbvh R ) -
2-%-1-B0)-3(17) #4669 (1) B 45 J7 i m
575 8 0 [ 4R (329 mg,50.94% ), mp: >250 °C;
'"H NMR (300 MHz,CDCl,) §:8.37(d,J =15.5 Hz,
2H,CH,CH),7.95(d,J =15.5 Hz,2H,CH,CH),
7.74(s,4H, Ar-H) ,5.99 (s,2H, Ar-H) ,2.30 (s,
6H,CH,,CH3), HRMS(ESI) : Calcd. for C,,H,, O,
[M-H]"433.092 9, Found 433.092 0,
2.3 WA

FH MTT 3 9E M A WF5E 17 b6 9 X

HCT116 Al BT oGP, LA R ILE 1o H
HRER ML G Y 1C5, > 50 wmol/L, F W] i% £ 51
&I AT I RERE PR UL AL & WU E S
N2 (e B2 0 Bl 9 AS 57 A W S 1) 400 i 2 P 1
Fi6r Nef2 B0 2 2K

Table 1

cells (x £s,n=3)

Antiproliferative activity of target compounds against cancer

Compd. 1C5y/ ( pmol/L)
1 >100
>100
>100
72.30 £1.31
45.13 £1.27
58.36 £2.04
67.13 +£4.01
61.03 £1.24
41.87 £2.56
75.14 £2.98
75.10 £5.20
52.76 £3.47
69.49 £4.05
49.07 £2. 19
55.26 £1.98
>100
>100

o NN AN R W

A < =
NN N R RN = O

2.4 s ARE i FE RN

AWFFER AT ARE 23R Ml 2= N S50
AP Nef2-ARE %S5k . A5 B FH 40 i bR
4 HepG2-ARE-C8., ZANJEHRAE ARE (Nef2 75 )
AR B A — B I ) R AR E
A—BIOCRMEEN o & YIREEUE Nif2-ARE
AYE, A BE T i PG SR IR A4 B R S PO R
R R SR 5 R IR . ORI IO RIRY)
S BN, P HE GRS o RIVAT T A I Ol o
RPN AL G WX Nief2-ARE R G5 1%, 55 T
= (LB YOLsRJE - =5 oLk E) / (DMSO
JESRIE - A EHOLEREE) o S E W SO
2o R B b e G Y 12,15,16,17
(375 A5 KOs e T L 5 ) CPUY191001 ;465
P2,3,10 Wi FHEUHEHTERAEEY
CPUY191001 ; ifi HA AL & W% S 8O B e
L& 1 CPUY191001 , Jstt i W1 P BRI B &R -
(D) HMESHALEP R EA AR R, 4 R
NRWTERE, ALY 9 s T R S TR AR
Yy, RO IR I AR, LS W) 10 A5 W E
20 pmol/ L FyE MW AL T LA W)5 (2) a,
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SN, 45 s AR Nef2 S0 R 4% ARE 5 45 1 61

B- AN AR FEAE IR L 07 B AR (b & P
AR TEE (S A7 >4 7 > 6 7 >3 fi7) , XF hf
BIAL A5 B S 3,4,5,1, HALS W 3 ek
Ji 20 wmol/L B Y75 SAEEUR e RIL G 2 £%,
RIS o, B-AN 0 AR FEAE W5| DR IR 1) 5 0 B 37 M e
oo FEHJE R AT AR R RiZ 25 o, B- AN AT
B L LS S T N B N iR v #: v 2 LS = S
IMEIS IR b & R R B R AR, o, B-ANIL
AL Beop st B A A8 A (3) WRUEF- 145 )
RIAE AL BB, R (12) > (14)
> (13) , AXH AR LA 12 (76 M3 B vk
JEARAE: , 7EHE B D 20 wmol/ L I 5 A% KR 25 K
TG ; AL, B 2R 2-5-S-IR BRI L G
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Table 2 Induction of ARE activity in HepG2-ARE-C8 cells (x £5,n=3)

BEIPREE, HARHSERS (1 wmol/L) i 4% KA £
T 3AEZ s Al DL FEIRFR b 5] A GRS I
AR (4) Jo AL S YA I 2830 e 25 30 i
HRIFWEMY BR IR, P P AL U, T H At 3R AR Ak
“5 e A Y B T PR B AR e
Tt s BAHEM AL 591 5 Keapl 1945 & X Ik n]
BB — PR Y 1148, 2830 5 K I HE Iy S A {4
BUHIPE IS A T 5 Keapl 455 1 51 & #5 1E F
[ 5 (5) A PR ZH AT I 72 e B, S 2R 3R B 0
IR (g WE W3 3R I, HLAE 20 pmol/ L i (19375 347
Bepein 1 412 Wi e ARG h L M EY BRI S A
A HEBUCRE (LA 2) .5 pmol/L 7
FRURC 2l 17 4, 5 20 pmol/L i )75 4%
oAy BTt

Compd. 1 pmol/L 5 pmol/L 20 pmol/L
1 0.25 +0.56 1.52 £0. 34 2.90 0. 07
2 2.34+0.75 4.69 £1.62 5.58 £0.91
3 1.22 +0.45 1.84 +0. 84 6.80 £2.04
4 5.54 +1.01 4.34 £0. 61 3.30+1.22
5 0.26 +0. 06 0.88 +0.07 3.36 £0.22
6 2.08 £0.35 1.94 +0. 09 2.84 +0.83
7 1.95 £0.22 2.02 0. 01 1.98 +0. 04
8 0.77 £0. 03 1.43 +0. 89 2.68 £0.79
9 0.73 £0. 06 1.12 £0. 11 2.88 +0.40
10 1.10 £0. 17 1.76 0. 13 5.33+0.48
11 1.24 +0.54 2.00 =0.21 3.14 £0.28
12 1.41 0. 38 2.35+0.14 4.90 +0.13
13 0.72 0. 06 0.98 £0. 12 2.04 £0.41
14 1.44 £0.75 1.59 +0. 82 2.99 0. 19
15 3.01 £0.00 4.05 0. 15 4.48 +0.39
16 1.35+0.21 3.05 +0.07 4.26 £0.48
17 1.09 £0.53 3.08 £0.79 3.98 £0.43
CPUY191001 1.66 +0.79 2.25+0.67 3.90 0. 07
tBHQ 6.60(100 pmol/L)
3 & Mo MTT SC8a 25 R s, BT & M 17 ey
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B o, B- A FIER S5 #4 AT LA B 1 Keapl
F,Nif2 5 Keapl fif &, Nef2 A S0 M R% o, 5
ARE 2545, LiRAn o4 P19 3k, 21 fr 3 40

1G5, AR LB, WAL & W) 240 R R PR 59, A
PG Nef2 i PR B R 2 4 . 50
AR PR I AL W 2,3, 10 1EKE N
20 pmol/L MXf ARE f)if 315 P 2 & L T ob =1k
=) CPUY191001 , H HA ok 2O, b AME &
Y13 FEUSE N 20 pumol/L i 1) ARE 75 A5 X0 e
PG 2 45, R, 28 ERTIR, A5
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