hitps ://hxsj.cbpt.cnki.net fb2#i83  CHEMICAL REAGENTS 47 B 3

v T i
LA R

brocrcercerceneroarcencancd

T-RBERERFEITEWHEREEMNH AKRIC3 & 52

EREY EWN TR WA FEL, I
(LI MR R R BB 7% M 51000032, MR 25258
o IR TR S R B T S b PR R S % AR M 511436)

WE &M 7T-RRIICIRFREATAEY , TEMZ AL & YT EE B A B B 1C3 (AKRLC3) fiEALIG PERE M, WEIRFRE =R
AR A AL T BB P 3k, A B 7- 98 3 -8-TRAR B R G R P RMA 1, FERRFREE AR A5, a1 1 7-07 3238 5 R )
PRACTR TR & 4= Williamson kLN, RIS, 8-(0 IR AR e SEAE B P 25 140 T & A TH BR VR AL U0 SR, A B 7-7 i 28 e IR
FREEY ., WG, B AU QS B VE R T KA 328 1 AR A S5 15 31 7-060 & A R B i R 7 Z AT A4 ; I FT HR-
MS,"'HNMR % " CNMR #3E b &40 00 454 5 3 1 i s il s 4 03t i 100 B 4 Ak & 5% AKR1C3 AR 75 4 1 5%
M, IR IC, H, DUEIR TR ARG ERL, 20 B 2 B K Ag SN & T 8 A T-BR RIS IR+ ZATEY, Hr,
7-(8-(3-H 3T 24f-1-3% ) -7- 32 HE-2H- 2R I T Meg -2- TR 4056 ) B St L3 AKR1C3 3136 0 , 7T R 5 Se i o 4l —
TE A .

FE4EIA K TR AR DR 103, 88 ; A G AT AR B ER

FE 5 S RI1 XERFRIRAS A X E4RS:0258-3283(2025)03-0098-08

DOI:10.13822/j.cnki. hxsj.2024.0483

Synthesis and AKR1C3 Inhibitory Activity of 7-Carboxylic Acid Osthole Derivatives LI Qi-xin'>, LI Li-ming' , ZHENG Xue-
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Abstract . 7-Carboxylic acid derivatives of osthole were synthesized and their inhibitory effect on the catalytic activity of aldo-keto
reductase 1C3 (AKRI1C3) was evaluated. The demethylation of osthole was catalyzed by boron tribromide to produce the 7-
hydroxyl-8-bromoalkylcoumarin intermediate 1.Then,under a basic condition in the presence of cesium carbonate ,the 7-hydroxyl
group of intermediate 1 reacted with various bromo acid esters via the Williamson etherification, while the 8-bromoalkyl group
underwent elimination of hydrogen bromide,finally yielding 7-ester derivatives of osthole.These ester derivatives were subsequently
hydrolyzed in the presence of lithium hydroxide ,followed by acidification to obtain osthole derivatives containing a carboxyl group
at the 7-position.The chemical structures of target compounds were confirmed by HR-MS,'HNMR and "> CNMR.The effects of the
compounds on the catalytic activity of AKR1C3 were evaluated using the medium flux enzyme activity inhibition tests,and the 1Cs,
values were calculated.Eight of 7-carboxylic acid derivatives of osthole were synthesized through demethylation, substitution, and
hydrolysis , using osthole as the starting material. Among them, 7-( ( 8-( 3-methylbut-2-en-1-yl ) -2-o0x0-2H-chromen-7-yl ) oxy )
heptanoic acid exhibited good inhibitory activity against AKR1C3,which could provide some basis for subsequent research.
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Fig.1 Chemical structure of 7-carboxylic acid

osthole derivatives
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Reagents and conditions: 1)BBr,, anhydrous CH,Cl,, ice and salt bath to rt,3 h,70%; 2)Bromo carboxylates,
Cs,C0,,40C or rt; 3)V(LiOH,THF):V(H,0)=1:1,6 h
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Fig.2 Synthetic routes of the target compounds

1.2.1.1 (k&Y 1 BHle

FREL 244 mg( 1.0 mmol) MR FE & T 100 mL
SHRS B RN e A AR =
B AR 3K, KR E T ks
10~ 15 min, IR RZFFEEL 0 °C 7 EA 4 mL TG
7K DCM, T W K F 2 56 2 W i J5 i i 5 mL
(1 mol/L) ={RALTN — S FH e, vKER IS Hh
J RN, TLC WU R B 5842 (29 3 h) Je , FH— Ik i
TSRS ] RSO A 4 mL 7K, K = IR0, 4R
JEfdiH] 10 mL DCM # 1 3 ¥k, & J3F DCM 2, T
i AMUE  JETRE 40 °C R IR R 4, A 2
i O BRI AV R LS & L JE RIS 161 mg HrE]{A
1,7 % 70%, "HNMR ( DMSO-d,, 400 MHz),§:
10.53(s,1H);7.92(d,1H,J=9.5 Hz);7.39(d,
1H,/=8.5 Hz);6.85(d,1H, J=8.5 Hz);6.20
(d,1H,J=9.4 Hz);2.99~2.83(m,2H) ;2. 07 ~
1.92(m,2H) ;1. 83(s,6H) , 53CHK[ 14 ] B %L
Pi—K
1.2.1.2 4-(8-(3-H 3 T-2-0f-1-3% ) -7-F%8 -
2H-ZR G kR -2 48 5% ) TR ST (2a) Bl 2%

PRE 115 mg (0.5 mmol ) drfaE] 44 1,143 wL
(1.0 mmol ) 4-JR T R ZBE E F 25 mL R B
oA 489 mg( 1.5 mmol ) BRERHE , A 2 mL JG
7K DMF, 7E 40 C MHiPE O (F74229 7 h) , TLC

W sz N7, 5 SO L R TR A 1 58 AL Tal SO R
M A 5 mL K8 F K, H 4R HE % B
(15 mLx3) A YA, T8 5 #EATHE Mo
BAL B AW 2a, B @K, 7R 70%,
"HNMR ( CDCl,,400 MHz) ,8:7.59(d,1H,J=9.5
Hz) ;7.25(d,1H,J=8.6 Hz) ;6.80(d,1H,/=8.6
Hz);6.21(d,1H,J=9.4 Hz);5.19(t,1H,J=7.2
Hz);4.17 ~4.08 (m,4H);3.52(d,2H,J=17.2
Hz);2.54 (t,2H,J=7.3 Hz);2.19 ~2.03 (m,
2H);1.82(s,3H);1.66(s,3H);1.25(t,3H,J=
7.1 Hz) , HR-MS, C,,H,; O, SCil{E (HH51H) ,
m/z:345. 168 5(345.169 7) [ M+H] ",
1.2.1.3  5-(8-(3-H1 3 T-2-0-1-3% ) -7- 5% J-
2H-ZR I MR - 2T SR ) TR g (2b) # i 45
ZH 1. 2. 1.2 A BOUTE IR B [ A 77
# 65%, 'HNMR ( CDCl,,400 MHz),8:7.60 (d,
1H,J=9.5 Hz);7.26(d,1H,J=8.6 Hz);6.79
(d,1H,J=8.6 Hz);6.23(d,1H,J=9.4 Hz);
5.22(t,1H,J=7.5 Hz) ;4. 16 ~4. 11 (m,2H) ;
4.07(t,2H,J=5.8 Hz) ;3.54(d,2H,J=7.2 Hz) ;
2.40(t,2H,J=7.0 Hz);1.89~1.83(m,4H);
1.83(s,3H);1.66(s,3H);1.26(t,3H,J=17.1
Hz), HR-MS, C,, H,, NaO,, S {8 (5 1H),
m/z:381. 166 4(381.167 2) [ M+Na]"*,
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1.2.1.4  6-(8-(3-H 2 T -20-1-38 ) -7-58 2~
2H-R IR -2- P 4L ) LR S TR (2¢) H Tl 2%
ZHL 2. 1.2 BYE O R AR 7R
76% ., 'HNMR(CDCI,,400 MHz) ,58:7.23(d, 1H,
J=9.5 Hz);6.89(d,1H, J=8.6 Hz);6.42(d,
1H,J=8.6 Hz);5.84(d,1H,J=9.4 Hz) ;4. 85(t,
1H,J=7.3 Hz);3.76(q,2H,J=7.1 Hz) ;3. 68(t,
2H,J=6.3 Hz);3.16(d,2H,J=7.3 Hz) ;1.97(t,
2H,J/=7.4 Hz);1.53~1.46(m,2H);1.46 (s,
3H);1.38~1.31(m,2H);1.29(s,3H);1.21 ~
1.13(m,2H) ;0.88(t,3H,/=7.1 Hz),, HR-MS,
Cp,Hy NaOy, SEMAE (IF 51 ) , m/z:395. 182 1
(395.1829) [ M+Na]*,
1215  7-(8-(3-H 2 T -2-0-1-2% ) -7-58 2
2H-RFF ML -2- R 4L ) PR ST (2d) B 4
ZH 1. 2. 1.2 BA BT IR A 77
% 83%, '"HNMR ( CDCl,,400 MHz),5:7.60(d,
1H,J/=9.5 Hz);7.26(d,1H,J=8.6 Hz);6.80
(d,1H,J=8.6 Hz);6.22(d,1H,J=9.4 Hz);
5.22(t,1H,J=8.7 Hz) ;4. 13(q,2H,J=8.6 Hz) ;
4.04(t,2H,J=6.4 Hz) ;3.54(d,2H,J=7.2 Hz) ;
2.31(t,2H,J=7.5 Hz);1.88 ~1.85(m,2H);
1.83(s,3H);1.72~1.65(m,2H) ;1.66(s,3H) ;
1.57~1.50(m,2H);1.47~1.40(m,2H) ;1.25
(1,3H,J=14.3 Hz) , HR-MS, C,,H,, O, 2 {K
(HAE) ,m/z:387.215 5(387.216 6) [M+H] ",
1.2.1.6  8-(8-(3-H T -2-0-1-3 ) -7-F8 3~
2H-FE T Mg -2- 4L ) TR L TR (26 ) FATHI 4
ZH1.2. 1.2 B O AR A
% 89%, '"HNMR ( CDCl,, 400 MHz),8:7.60(d,
1H,/=9.5 Hz);7.25(d,1H,J=8.6 Hz);6.79
(d,1H,J=8.6 Hz);6.21(d,1H,J=9.4 Hz);
5.22(t,1H,J=7.3 Hz) ;4.12(q,2H,J=7.1 Hz) ;
4.03(t,2H,J=6.4 Hz);3.53(d,2H,J=7.3 Hz) ;
2.29(t,2H,J=7.5 Hz);1.87~1.79(m,2H) ;
1.83(s,3H);1.67~1.60(m,2H) ;1.65(s,3H) ;
1.53~1.46(m,2H);1.39~1.35(m,4H);1.24
(t,3H,/=7.1 Hz) , HR-MS, C,,H,,NaO, , 521 {&
(HAE) ,m/z:423.213 3(423.214 2) [M+Na] ",
1.2.1.7  4-(8-(3-W 3 T -2-0-1-3% ) -7- 7% %-
2H-ZR 51 Whk W -2- ] 4 F 2 ) 2% T R T T (2f) 1Y
il 2%
ZH1.2. 1.2 AT S AR, 75
60% ., '"HNMR(CDCl,,400 MHz) ,5:8.11(d, 1H,

J=1.3 Hz);8.02(d,1H,J=8.0 Hz);7.65(d,
1H,/=1.5 Hz);7.61(d,1H,J=9.2 Hz);7.49
(d,1H,J=7.7 Hz) ;7.26(s,1H) ;6.85(d,1H,J=
8.6 Hz);6.25(d,1H, J=9.4 Hz);5.25~5.22
(m,1H);5.22(s,2H) ;3.93(s,3H) ;3. 60(d,2H,
J=7.3 Hz);1.75(s,3H);1.67(s,3H), HR-MS,
CpyHyy Oy, SENMH (TH B 1H), m/z:379.152 8
(379.154 0) [M+H] ",

1.2.1.8  4-(3-(8-(3-H 3 T -20f-1-3% ) -7-%%
FE-2H-Z8 51 0 o2 48 ) DY R ) R R R
(2¢) By &

ZH 1.2, 1.2 A BT 1S A AR 7R
65% ., 'HNMR(CDCI,,400 MHz) ,8:7.97(d,2H,
J=8.0 Hz);7.61(d,1H,J=9.5 Hz);7.28~7.24
(m,3H);6.75(d,1H,J=8.6 Hz);6.24(d, 1H,
J=9.4 Hz);5.26(t,1H,J=7.3 Hz) ;4. 04(t,2H,
J=6.1 Hz);3.90(s,3H);3.58(d,2H,J=17.1
Hz);2.91(t,2H,J=7.6 Hz);2.21 ~2.15(m,
2H);1.86(s,3H);1.67(s,3H), HR-MS,C,H,,-
NaO, , STE (FHEAE) , m/z:429. 166 0(429. 167
2)[M+Nal*,
1.2.1.9  3-(4-(8-(3-F 3 T-2-M-1-38 ) -7-5%2
FE-2H-ZR I g -2 42 3L ) DR ) T R R e
(2h) Ml &

S 1.2, 1.2 A BT 1R A EE N 7R
60% ., '"HNMR(CDCL,,400 MHz) ,5:7.70(d, 1H,
J=16.0 Hz);7.61(d,1H,J=4.8 Hz);7.55(d,
2H,J/=8.0 Hz);7.44(d,2H,J=7.9 Hz);7.25
(d,1H,J=5.6 Hz);6.84(dd, 1H,J=8.4,4.8
Hz);6.46(d,1H,J=16.0 Hz);6.25(d,1H,J=
9.4 Hz);5.24(t,1H,J=7.3 Hz);5.20(s,2H) ;
3.81(s,3H);3.60(d,2H,J=7.1 Hz) ;1.77 (s,
3H);1.67(s,3H), HR-MS, C,;H,,NaO, , Sl {H
(HEAE) ,m/z:427. 150 8(427. 151 6) [ M+Na] ",
1.2.1.10  4-((8-(3-FHET 2-4-1-3k) -2-5 -
2H-(00-7-56) 0L ) TR (3a) WY&

PR 35 mg(0. 1 mmol ) k&4 2a BT 25 mL
[, A 5 mL JC7K THF, 5 £ 2 [ K 52
G A S mL Z818K , SRIGEREFE R A
24 mg( 1 mmol ) FEALEE, iR M N, TLC
WAL & ¥ 2a 58 @540, WU 75 THE, H
2 mol/L i £k R M 45 S WM Y pH 5 ~ 6, BT i
T fhuk ., TR S 18R A K, 7R 80%,
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"HNMR ( DMSO-d, ,400 MHz) ,3:7.95(d,1H, J=
9.5 Hz);7.52(d,1H,J=8.7 Hz);7.02(d, 1H,
J=8.7 Hz) ;6.26(d,1H,J=9.4 Hz) ;5. 13(t,1H,
J=7.2 Hz) ;4.10(t,2H,J=6.2 Hz) ;3. 40(d,2H,
J=7.2 Hz);2.42(1,2H,J=7.3 Hz) ;2.02~1.95
(m,2H);1.76 (s,3H);1.62(s,3H), “CNMR
(DMSO-d,,101 MHz) ,6:174. 08,160. 32,152. 21,
144.72,131.68,127.15,121.32,116.22, 112. 64,
112.26, 108.65, 67.5, 30.03, 25.48, 24.26,
21.54,17.72, HR-MS, C, H,, O,, Sl {4 (i+5&
&) ,m/z:317.137 8(317. 138 9) [M+H] ",
1.2.1.11  4-(8-(3-H 5 T -2-0-1-3% ) -7- 558 5t~
2H-ZR G Nk pg -2 48 % ) TR (3b) B il 4%

ZH 1. 2. 1. 10 (194 W7 %, 159 IR B 00 [ 44
7= & 90%, 'HNMR ( DMSO-d,, 400 MHz), §:
12.05(s,1H) ;7.96(d,1H,J=9.5 Hz) ;7.53(d,
1H,J=8.7 Hz);7.04(d,1H,J=8.7 Hz);6.26
(d,1H,J=9.4 Hz) ;5. 15(1,1H,J=9.2 Hz) ;4. 10
(t,2H,J=6.1 Hz) ;3.41(d,2H,J=7.2 Hz) ;2. 29
(t,2H,J=7.3 Hz) ;1.87~1.75(m,2H) ;1. 77 (s,
3H);1.72~1.65(m,2H) ;1. 62(s,3H), “CNMR
(DMSO-d,,101 MHz) ,6:174.37,160. 35,159. 09,
152.23,144.76,131.70,127. 14,121. 28, 116. 18,
112.58, 112.20, 108.71, 68.07, 33.28, 28. 16,
25.49,21.55,21.21,17.74, HR-MS, C,, H,, O;,
SR (TS , m/z: 331,153 5(331.154 5)
[M+H]",
1.2.1.12  6-(8-(3-H 5 T -2-0-1-38 ) -7-F7% %~
2H-ZR I MM -2-F 3 ) CUIRR (3¢ ) Il 7%

Z 1.2, 1,10 095 8007 85, 19 IR B AT
773 85%, "HNMR ( DMSO-d,, 400 MHz), 8
12.02(s,1H);7.96(d,1H,J=9.5 Hz);7.53(d,
1H,/=8.7 Hz);7.03(d,1H,J=8.7 Hz);6.26
(d,1H,J=9.4 Hz) ;5. 14(t,1H,J=7.2 Hz) ;4. 08
(t,2H,J=6.2 Hz) ;3.41(d,2H,J=7.2 Hz) ;2.23
(t,2H,J=7.2 Hz) ;1.79~1.70(m,2H) ;1. 77 (s,
3H);1.62(s,3H);1.59~1.53(m,2H);1.49 ~
1.41(m,2H), "CNMR(DMSO-d,, 101 MHz) 8.
174.41,160.34,159. 1, 152.22, 144. 75, 131. 64,
127.13,121.30,116. 17, 112.55,112. 18, 108. 72,
68.25,33. 66,28.45,25.50,25. 17,24.23,21. 54,
17.73, HR-MS, C,,H, O, , SME (TH8BAE) ,m/z:
345.169 0(345.170 2) [ M+H] ",

121,13 7-(8-(3-H 5 T -2-4f-1-3% ) -7- 78 2~
2H-ZR I MR - 2T S0 L ) PR (3d) 1A il 4%

ZH8 1. 2. 1,10 (96 5007 15, 19 9R B (o [ 14
=% 87%, 'HNMR ( CDCL,, 400 MHz) , 8 7. 60
(d,1H,J=9.4 Hz);7.27~7.25(m, 1H) ;6. 80
(d,1H,J=8.6 Hz);6.23(d,1H,J=9.4 Hz);
5.22(t,1H,J=7.3 Hz) ;4.05(t,2H,J=6.3 Hz) ;
3.54(d,2H,J=7.3 Hz) ;2.38(t,2H,J=7.4 Hz) ;
1.88~1.81(m,2H);1.83(s,3H);1.70 ~ 1. 66
(m,2H);1.66(s,3H);1.57~1.50(m,2H) ;1.47 ~
1.40(m,2H), "CNMR(DMSO0-d,, 101 MHz) ,8:
174. 46,160. 34,144.75,131. 61,127. 13, 121. 32,
116.15, 112.54, 112. 17, 68.30, 33.57, 28.56,
28.26,25.49,25.29,24.48,21.54,17.72, HR-MS,
Cy Hy, O, SN (TH51H ), m/z: 359.184 3
(359.185 8)[M+H] ",
1.2.1.14  8-(8-(3-H 3 T -2-f-1-3% ) -7-F8 Jik-
2H-ZR I MR -2 AU ) 212 (3e) H T 25

Z 1.2, 1,10 16 BT 6, A5 R B0 [ 44
FE3R 82%, 'HNMR ( CDCL,, 400 MHz) , 8. 7. 60
(d,1H,J=9.5 Hz);7.26(d,1H, J=8.5 Hz);
6.80(d,1H, J=8.6 Hz);6.23(d,1H, J=9.4
Hz);5.23(t,1H,J=7.3 Hz) ;4.04(t,2H,J=6.3
Hz);3.54(d,2H,J=7.3 Hz);2.36(t,2H,J=7.4
Hz);1.87~1.80(m,2H);1.83(s,3H);1.70 ~
1.63(m,2H) ;1.66(s,3H) ;1.54~1.47(m,2H) ;
1.47~ 1.39 (m, 4H), “CNMR ( DMSO-d,, 101
MHz ), 8. 174.51, 159.14, 152.22, 144.75,
131.61,127. 14, 121. 31, 112. 16, 108. 68, 68. 34,
33.65,28.66,28.57,28.49,25.50,25. 44 ,24. 45,
21.55,17.72, HR-MS, C,,H, NaO, , SZI{E (11754
{H),m/z:395.182 2(395. 183 4) [ M+Na]",
1.2.1.15  4-(8-(3-H B T -2-4-1-3% ) -7- 78 -
2H-ZR I MR -2 4 P B ) R R (3f) 1l 45

ZH 12,110 (95 O, 15 H AR, 7
# 60%, 'HNMR ( DMSO-d,, 400 MHz),§: 8.07
(d,1H,J=7.2 Hz);7.96(d,1H, J=9.5 Hz);
7.91(d,1H, J=7.8 Hz);7.71 (d, 1H, J=7.5
Hz);7.55(d,1H,J=8.1 Hz);7.53(d,1H,/=8.3
Hz);7.13(d,1H,J=8.7 Hz) ;6.28(d,1H,J=9.5
Hz);5.34(s,2H);5.16(t,1H,J=7.2 Hz) ;3.45
(d,2H,J=7.1 Hz);1.67(s,3H);1.61(s,3H),
“CNMR (DMS0-d,,101 MHz) ,8:167. 11,160. 25,
158.53,152.24,144. 93, 144. 66,137.50, 131. 93,
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131.06,128. 88, 128. 84, 128.32,127. 08, 121. 09,
116.57, 112.91, 112.52, 109. 22, 69. 42, 25. 45,
21.64,17.68, HR-MS, C,, H, O, Sl {4 (5%
) ,m/z:365. 137 6(365.138 9) [ M+H ",
1.2.1.16  4-(3-(8-(3-H T -2-0-1-3k)-7-%
FE-2H-R T -2 A ) PN AR ) R R (3g) 1Y
il 2%

ZR 1.2, 110 (95 O 6 15 H AR,
& 60%, "HNMR ( DMSO-d,, 400 MHz),6:7.96
(d,1H,J=9.5 Hz);7.87(d,2H, J=8.1 Hz);
7.52(d, 1H, J=8.7 Hz);7.34 (d,2H, J=8.1
Hz);7.00(d,1H,J=8.7 Hz) ;6.27(d,1H,J=9.4
Hz);5.16(t,1H,J=7.2 Hz) ;4. 08 (t,2H,J=6.0
Hz);3.43(d,2H,J=7.1 Hz) ;2. 84(1,2H,J=17. 8
Hz);2.12~2.05(m,2H);1.78(s,3H) ;1.61 (s,
3H), “CNMR ( DMSO-d,, 101 MHz),8:167.28,
160. 33,158.99,152. 24, 146. 69, 144. 73, 131. 67,
129.54,129. 54 128.58,128. 58, 128. 54, 127. 17,
121.42,116.21, 112.27, 112.27, 108. 64, 67. 51,
31.50, 30.07, 25.50, 21.56, 17.80, HR-MS,
Cp, H,O5, 2 H (31515 ), m/z: 393.168 2
(393.170 2) [M+H] ",
L2117 3-(4-(8-(3-H 3 T -20-1-4L) -7-%%
FE-2H-2R Tk il - 2- i 480 0 ) R L ) TRV R (3h)
1) il B

ZR 1.2, 110 (95 O 6, 15 H AR,
# 62%, 'HNMR ( DMSO-d,, 400 MHz),§:7.95
(d,1H,J=9.4 Hz);7.71(d,2H, J=7.6 Hz);
7.58(d, 1H,J=16.2 Hz);7.53(d,1H, J=4.9
Hz);7.51(d,1H,J=4.8 Hz);7.47(d,1H,J=5.0
Hz);7.11(d,1H,J=8.6 Hz);6.56(d, 1H, J =
16.0 Hz) ;6.28(d,1H,J=9.5 Hz) ;5.28(s,2H) ;
5.15(t,1H,J=7.0 Hz) ;3.45(d,2H,J=6.9 Hz) ;
1.70(s,3H);1.61(s,3H), "CNMR ( DMSO-d,,
101 MHz), 6: 167.73, 160. 30, 158. 58, 152. 24,
144.73,144. 66, 143. 09, 138. 66, 134. 05, 131. 89,
128.33,127.88,127.77,121.18,116.57,112. 88,
112.49, 110.51, 109.23, 69.56, 25.50, 21.65,
17.75, HR-MS, C,,H,, 0, , SCME (345 , m/z:
391. 153 0(391. 154 5) [ M+H] ",
1.2.2  [BEETESC S

ZROCHR[ 15 ] ik, EH &Y IRIR (MCF) 2y
BRI X B2 >R FH 22 1) RE AL AR ARG I 43U DN Ak 45
(1 1 10 wmol/L) £ AKR1C3 fi4L 1y 9, 10-3E

B S 7 H XA T NADPH {14 #6 3805 ) S0
AAFEEAL SN AR A A S AR 2
W EE TR AKR1C3 A3 Ji S g () 41t 252, 1 ]
L TR A S P B B VR BE 1C, .
1.2.3 LAY 3d 5 AKRIC3 5 T %

M PDB %k 45 g v 48 2 JF F %k AKR1C3 1Y
PDB {5 & (PDBID :4DBS) , i F Discovery Studio
i, #E1T AKRIC3 85 153 1 19 T Ak 3, A 436 25
BRECHS 22K JIna Jn 154, Ph AKRIC3 Ji i
PR R RCIARZE & FARYE R 70 F XTI s P 4%,
HAREE R 10 A A X S B0k M 1
i A 235 4 v ) DU BC AR X 2 31 AKR1C3 3 1 11 4%
o TR RTHE A GRS AR R S 19 RMSD 1, 39 0iE
MHET R AT AR TR BE R A A A 3d
WHEFE B AKRIC3 15 M 48T Jp M i 432
55 IR Pymol FA AT HEAT W] AL &

2 HZR5IHR
2.1 MERT RN

7EHH BBr, AL KT 2 707 B SL LB 19
o A SCRE R T A 2 A B A B 70 ] 4R
4 11 J5 -5 AR TR A LR U vy (1 3) o BFE
SERR N EE AT K P K 0 5 1Y) BBr, S5, R4
AL A BIIEAE P A 4, 28 SCHRAS 2% AN 1R 3 50305
X 4a) , RIUELAD 17, e AT e AE
VK BBr, Wit fEh Al SRR S5 A 4 &
AT ISR R T AE IR B 1, SR, E S5
AR R I RMA T ZEK K S B AR
G R 8 AR EE 5 7 7 72 ] A B R
WA ARG 77 5, 124G P i S A e 5 S
HRFRE P B — BT (B 4b) , EHMIERCE T
4 CUKFE, AT LA AL &) 5 WA i, b, 78
BBr, VKRR, K B i bR, 2 5 BUR
WO 2 LT A S ARt s 2 &
SCHRAS R A B, e R R AE ] ALCL, B R S5 78
Zn(OTf),/TsOH-H,0 I 5%~ s i AT LA ik
st mH, Gopalakrishnan VIR R
TR ALCL/ESH 385510 % g IR 7 R 2547 e FH
FESN, AT 38 Ao ik RS 4 S N LA, R AR B
5, MikEKRFZE 5 AICL,-DMS & &N, 1554k
B4, G5ECHR[ 14,16, 17 JHRE , A SCHfE 78
FH BBr, i fb e PR 28 B8 H JE S B, YR K i A o
BBr, 5K WA U R R , SRR 5 A 4 1Y
8- 5 I B AU I 2B Ak &9 1, 58 5 &
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Fig.3 Demethylation of osthole to yield pyranocoumarin 5
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2.2 LAY N TR TR A DG %) R )

RIS A S 00 S A T B X
254 MCF LA & H bRk &%) 3a~3h X AKR1C3
FOA A P, LI ZE 2R (B 5) BoR b &) 3a~
3h fEWEE M 1 A1 10 wmol/L i, XF AKRIC3 HY ik
JEAEACTEPE SN ] R Y ) 50% , HALG ) 3a.3b
F13d R 5 MCF AARIEEE =9 AKR1C3 #i)4il
W, 761 wmol/L I A& 3a 3b M 3d (3
KT MCF (81.3%) , 4> % N 87.1% ., 86. 8% £l
82.2% , H 4 EH K3 10 wmol/L B, HARL S
Prxr g ey sl w2 . XA b A i T e
e BE T IR TR SE AN 1 FRYY | 5 x)E g
MCF AHE (IC, {54 0. 512 wmol/L) , b &) 3a,

3b A1 3d XF AKR1C3 35 1 i 410 il 4 FH BE AR 24,
HIC, fHII7E 0. 500 wmol/L 2247, Hod ik &4 3d
) IC,,fH M 0. 464 pmol/L, HL A WL, 7-3R BRJS
IR T R AT EA R AKR1C3 #IHIFER

100+ 1 pmol/L 10 pmol /L
E 2 g B ) §
= @ i I
oE B Eef 2 P R OB o
N A 8 5
= ~ «
= 60f g &l BN B
8 a
% 3
=3 40
20r
0
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Fig.5 Inhibitory effects of Osthole derivatives

against AKR1C3

F1 KT EATAEYMH AKRIC3 1P 10, (5™
Tab.1 IC,, values of inhibiting activity of Osthole
derivatives against AKR1C3

Compound  1Csy/ (pmol - L") || Compound  1Csy/ (wmol L")
3a 0.535+0. 085 7 3f 1.526+0. 141 9
3b 0.501+0. 057 5 3g 0.788+0.045 9
3e 0.817+0. 085 3 3h 1.507+0. 185 5
3d 0.464+0. 060 7 MCF 0.512+0. 080 0"
3e 0.679+0. 113 1

1) 4 BR 5 MCF 19 1, {8 0. 512+0. 080 ¥ H 2 2% 3Cilik
(18],
2.3 ke 3d 5 AKRIC3 B> 545 5
T NHESE B R AKR1C3 ( PDBID :4DBS)
54669 3d KR IR E S Y ARG P 4
46, LL“-CDDOCK INTERACTION ENERGY” %
78,53 K 52,599 1 Fl1 43, 142 6 keal/mol,, H1 [
6a 7, B R G AR T B X 3 T AKRIC3 W, 5 R
f i R 25 K b C AR 7 A i, R R R 4 1)
RMSD {4 1. 371 8, FRBAA SR H X277 15 7T
45, AKRIC3 9455 AT Lo A A 0 14 11 4%
(0S) K[l 15 (SC) FIEFENE 14E(SP1.,SP2
SP3), Hirh 0S 48 F % Try55 Fl His117 408,
& 6b 6¢ AN, LA 3d 1Y 7-0i 4% b iR
5 AKR1C3 "1/ TyrS5 F1 Tyr24 T8 S 8#EAEH,
HAgEh 57 5 R A AEE AR5 His117 1B
WAL A B G E S Phe-311 Ml Trp227 IR
FFRIE W, - AL, BeAh, F 0 E 3 L 8- 7
S Leu54  Trp86 M Try216 8] B4 Hi /K M
HAEH, Btk r] WL A5 % 3d 5 AKR1C3 RA R
WZEA1ER
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Fig.6 Molecular docking between compound 3d and
AKR1C3
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