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3-FA | &-6-BUX-5,6- — L &[3,4-b]ALIE-1-BI B & B 5 & 4
IR OKEE OB xR BRERY

(LAl R 2552 ke il 200240)

WE DL 3-FSL2- e A JROR, kR Wtk Tfh FAIEIUR . SRR B BT HR 1A) A 33 35— AR AR b e -
2-HIRFER(T), AR5 T A S A R 1B MUK IR & R VAT S — R 5 VR AT A4 3- A JE-6-IUAR-5,6- — &g
[3,4-b]ntknE-7-F] 1a~11 4524 'H NMR, °C NMR & HRMS ffiF. SFH MTTEM:E)ENNR T H ARk & 43m )
HCT-116, MG-63, MCF-7, HUVEC J HMVEC A i)iiG e, S5 KL, JUF 0 1o S Ant N AR IE 5 40 i J6 W 40 1
M, A6E Y Th~11 U6 MG-63 40 Mk I 5 0030, 1b AW 1o~ 1g Xk = hiag 40 fa 454G B s podklag vk, Il
thEY) 1d Al 1e 5 5.
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Synthesis and Biological Activities of 3-Methoxy-6-substituted-
5,6-dinydropyrrolo[3,4-b]pyridin-7-ones

Sun, Guanglong Zhang, Weiwei Zhan, Xiaoping Liu, Zenglu Mao, Zhenmin®

(School of Pharmacy, Shanghai Jiaotong University, Shanghai 200240)

Abstract A series of thalidomide derivatives named 3-methoxy-6-substituted 5,6-dihydropyrrolo[3,4-b]pyridin-7-ones 1la~
11, which have never been reported in literature, were synthesized from 3-methyl pyridine-2-carboxylic acid methyl ester (7)
and different amines by cyclization reaction. The intermediate 7 was produced via hydrolysis, esterification, nitration reaction,
methoxy substitution, bromination reaction using 3-methyl-pyridine-2-carbonitrile as the starting material. The structures of all
compounds have been confirmed by '"H NMR, *C NMR and HRMS techniques. The target compounds were evaluated for
their inhibitory activity against HCT-116, MG-63, MCF-7, HUVEC and HMVEC cells by MTT (thiazolyl blue tetrazolium
bromide) method, and the results indicated that almost all of them had no obvious inhibitory effect on normal human cells,
compounds 1h~11 only displayed obvious inhibitory effect on MG-63 cells while compounds 1e¢~1g presented excellent
inhibitory activities against all the three kinds of tumor cells, among which compounds 1d and 1e exhibited most potent activi-

ties.

Keywords thalidomide derivative; 3-methyl-pyridine-2-carbonitrile; synthesis; biological activity
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TR RARAAT W] I, Hre TR B, B
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R T PR 1 41 B 7 L e e B4 BEAZ B PR
MBS A a~g o BpmE BN AR TG h~1 4555
K, WIS AT LIRS PE A R AR I EE /N

T [ilé
e o

B IR S AT IR Dt Ly 2 1T
Figure 1 Thalidomide and its derivatives (R' as the electron-
donating group)
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1 #HR5TE
1.1 LEYMREK

ARSI DL 3-F R -2-FIE N b JEORE, 8 A
KR RIERMEALER AL G A 4178 g
fith, ARSI, AR Nk 712 Ja it
HHUWEAE RNAZ HERL A 1a~110 IEse 3R RS
AR B N AR LU A HE, (HE TR B AL o, y 1L U BE 25 5
HEAT, ISR R HySO4-HNOs, YT HEAH R F— — i
Fit 2 BT (TBAN-TFAA), NaNOs-TMSCI-AICL; /2 AgNO;-
TFAA 0] 56 o4k e N A3 24654 5, 11 TBAN-
TFAA PR RN LA S =3 mRk Bt e B T e B A 1K
b, JEBEERIEA . TR0 A7 IR R SO A
FH, 815 F 48036 T 2% B IR A 3 R AL SR i IR (Y, 14
FIERE IS 6, [RIFHERAEARPE 4140 T (FF 4l
W25y K AR A e [ ., BT BA R A U RE R REAE
A T ERERS ) R, MEEALRHE D, FREOR
REFEH R 8 (IR 8159 7, 11 3),
B eI NBS FI AIBN JE458 41 &4
SRR M (b &% 6/NBS/AIBN, 1:1.2:
0.2) S R NI [], A R BRI SRR ek 7 9 F
()t 2 e A S A AR s Y T 7 A /D = TR = 4 9(F 2),
EG 9 (AR, Hr IR 7 A Rl SR R AR K ARk, AT
760 CLLUNRINERAE, B BRI LA, ROR i

Br

MeO,C  CH,
MeO N Br N4 \
| MeO. N N
~ - p—
8 N">coMe OMe
n
9

B2 AN R
Figure 2 By-products of bromination reaction
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Table 1 The condition and yield of cyclization reaction

sl % RAREEIC NVETE /A /%
THF NaOH Reflux 8 12
THF K,CO; Reflux 10 20
THF Et;N Reflux 10 19
DMF NaOH 100 2 10
DMF K,CO; 100 4 18
DMF Et;N 100 4 17
MeCN NaOH Reflux 8 18
MeCN K,CO; Reflux 12 33
MeCN Et;N Reflux 12 31
MeOH NaOH Reflux 8 16
MeOH K,CO; Reflux 10 40
MeOH Et;N Reflux 10 42
MeOH — Reflux 10 67

R 2 H bR P00 4k i 1 5 4 S P A5 R [ICs/
(umol-L)]”

Table 2 Results of anti-proliferative activity of the target com-
pounds on cells [ICso/ (umolsL™")]

415 HCT-116 MG-63 MCF-7 HUVEC HMVEC
T 625 717 796 845 766
L >1000 792 >1000 739 612
1a >1000 >1000  >1000  >1000  >1000
1b 971 >1000  >1000  >1000  >1000
1c 377 69 141 >1000  >1000
1d 12 41 26 >1000  >1000
le 12 70 138 >1000  >1000
1f 237 240 46 442 831
1g 407 160 273 131 452
1h >1000 80 >1000  >1000  >1000
1i >1000 511 >1000  >1000  >1000
1j >1000 875 >1000  >1000  >1000
1k >1000 802 >1000  >1000  >1000
11 >1000 224 986 >1000 992

“T=Thalidomide, L=Lenalidomide.

A MAMEIER, JUHE 1g MMl vE e o Tk
PR A0 ) Jrae RIS B e, i g 4 e HCT-116,
MG-63 & MCF-7, (L&) 1e~1g B4 R AR 140 H14F F,
LR A 1d 1 1e PR LS, 7 100 pmol/L ¥RJE
P % HCT-116 4 fu bk K1 25 2 T 86.3%F1 81.5%
(ICsp=12 pmol/L); ZRFA Y LT-HBX] MG-63 41 i
PR HENETE, 3 HALSY 1h~11 1 15 MG-63 41 iy
PRAT W Pl g v, SR — s P B & — 1k
1G4 1a F0 1 T A AA4H i 2 i 8e 4 w44 JG B 2 i
.

2 #ig

N T S RB GBI YR 1, AU S
LS DFFE AN P 8 s B, DARRT SR, B a4k
T 12 AP FEREAT D). WIS RIS
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R BVb R RGN SEREAT EL, A EeRT A KU
TG TEREAS s BEEEHIE /DN, JEHGEMBEORIA B A2 AT
HARE ol — S R AL B4 e~ Te,  TTNE Ay IR s 1
ISR Th~11 R 401 MG-63 WIZRHL T — & 1)
EFEMBINE. X4 LU S HAR R R pTU R AL &
YRt T IR, W EE— P U A A TR A
FTE TR RRoT T A0 AR S AR IR A A
SR E— DRI, A B T AR 45 2R

3 ZWERs
31 E5IRA

FEERE R 200~300 H fERH (28 R FRE AR
HIRAT A7), HEORE(TLCO) R GF,sy 2R
MTRERE AR (IR G VLA TE R AT PR WD), 165 2R SGW
X-4 A RGN E (RS SR AR A B A A, i
FE AR 1F; "TH NMR F1 °C NMR % Bruker Avance
I 400 ZYRZwEALHRACN 2, TMS BN #R, CDCly B4
DMSO-ds J#F; =i i (ESI-HRMS) K] Waters
A F] ) UPLC-Q-TOF-MS 52, Bt I8 0 45 1 4
Mrafiskfh 2744
32 UEVMHERERS
3.2.1  3-F Hew - 2-F BR(3) 894 A%,

4 42.4 mmol 3-FHE-2-FFUAEMERE(2), 75.0 mmol &
Ak, 20 mL KB 100 mL = FR8iHR, iRk,
F pH ARACIE I s Bl 723, OV S b, IRl
ANFEAT W ARG IR BN, DKIB4AE T, 12N 10
mLREEIR, 2 pH K 1~2, A K& AGEANT . g,
WAEIEDE, BEFE(S0 CYWHET, £3 5.6 g Ak 3, /=
# 97%. m.p. 104~106 °C; '"H NMR (400 MHz, CDCl;)
J: 8.68 (d, J=4.8 Hz, 1H, NCH), 8.52 (d, J=10.8 Hz, 1H,
NCHCHCHC), 7.94 (s, 1H, COOH), 7.63 (d, J=4.8 Hz,
1H, NCHCH), 4.03 (s, 3H, CHs); IR (KBr) v: 3418, 3351,
3151, 1697 cm™ ..

322 3-W Hewez -9 ER VB (4) 09 AR

H4 36.5 mmol A5 3 % T 25 mL Jo/K HEE, $i
P, HE R 1212 N 5.2 mL WRGRIR, 552 5 W
WM 10 h. N EEHRJE, AR, WIEZREF R,
15 mL /K, FJGKBRBRAIA Y pH & 7. H & HE
(100 mLX 6)AHL, A IF4 i MUAHZ JC KGR EREN T4,
IR KR AGTS 5.0 g TEWAA4, 725 91%. '"HNMR
(400 MHz, CDCls) &: 8.45 (d, J=4.6 Hz, 1H, NCH), 7.53
(d, J=1.69 Hz, 1H, NCHCHCHC), 7.25 (d, J=4.7 Hz,
1H, CHCHN), 3.90 (s, 3H, OCH3), 2.50 (s, 3H, CH;);
ESI-HRMS caled for CsH;oNO, [M+H]™ 152.1101,
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found 152.1104.
3.2.3  3-F K -5-RH Hotbre - 2- R F BN (5) 49 A A%,

¥ 20.0 mmol LS54 4 F1 44.0 mmol PY T HLAl RS
WART 50 mL EH G, KRG AT, FE i
S22 N 22.0 mmol —FBEIRET, WHE, =WBLEE 22
h. RS G, Pk 25 bR AT i ok BRI Ak,
25 mL /K, HIJG/KBmihifa=s pH 2 7. J =& k25
mL X 6) I, A FHATBA NS IO KER RN T, k)
ZEPR ST SRR CORGBRLIR ] 4, OFH Sl e A 2 AT 23 i
aifd 3.2 g EAR SR A V(AR @ RS
Big)=10 : 1], /*3% 83%. m.p. 80~82 C; '"H NMR (400
MHz, CDCl3) 6: 9.30 (s, 1H, NCH), 8.41 (s, 1H, NO,C-
CH), 4.02 (s, 3H, OCHj3), 2.70 (s, 3H, CH;); ESI-HRMS
caled for CsHoN,O, [M+H]" 197.1022, found 197.1022.
3.2.4  3-FH-5-F A ke -0- F R F B (6) 49 A A%,

55K 1.5 mmol A E A 50 mL Jo/K iz, $i
FE, RS NN 10.2 mmol AL 54 5, 1913 S N
2.5 h. RMNER)E, AR, 50 mL /K, HEME
WA pH £ 7. ] ST EE(50 mLX 6) 2 HL, & F4ils
WUAHZ TOKBRBR A T-15, WORZEBRIEHIM 1.4 g sl
£ 6, 7% 78%. m.p. 67~69 ‘C; 'H NMR (400 MHz,
CDCly) d: 8.24 (d, J=2.8 Hz, 1H, NCH), 7.06 (d, J=2.4
Hz, 1H, CH;0CCH), 3.96 (s, 3H, OCH3), 3.91 (s, 3H,
COOCH3;), 2.64 (s, 3H, CHj); ESI-HRMS caled for
CoH;,NO; [M+H]" 182.1502, found 182.1509.
325 5-FAIL-3-8 T e 2- W ER T S (7) 696 A%

# 2.0 mmol 1L &4 6 %1 30 mL PUEALBR, IR
Ptk ARG 2.4 mmol NBS 1 0.4 mmol AIBN,
ARSEITAR N 5 h, TLC Wl S, M g =40 — AR
YIoTah i %, (b, A, vk, s iE T g
A B CORGARPR IR R A LT ok A R AT 40 s R sl A3
306 mg yRECEMEE TN AT, FEE 59%.
m.p. 43~44 ‘C; '"H NMR (400 MHz, CDCl5) J: 8.33 (d,
J=24 Hz, 1H, NCH), 7.34 (d, J=24 Hz, 1H,
OCH;CCH), 4.98 (s, 2H, BrCH,), 4.00 (s, 3H, OCHj), 3.95
(s, 3H, COOCHj;); ESI-HRMS calcd for CoH;;NO;Br [M
+H]" 261.1321, found 261.1317.
3.2.6 LA 1a~11 894 midik

# 0.77 mmol FJALE4) 7 F11.15 mmol KHHLIZ a~
AT 20 mL /K g, 60 CHbk 1 h )5, THE IR R
¥ 10 h, TLC WIS W58 e, LI BRI AS £ ) b 5842,
N, £ S N4 2 =i G R R 4E, AR, BT
[ 4, OFH ol ] R R T 45, ARG 1a~11L

3- FA i -6-(2- F L 2K 3 )-5,6- AL [3,4-b] Nk e -
7-Hi(1a): B EE, BE 67%. mp. 157~158 C; 'H
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NMR (400 MHz, DMSO-d;) d: 8.46 (d, J=2.8 Hz, 1H,
NCH), 7.70 (d, J=2.8 Hz, 1H, CH;OCCH), 7.30~7.42
(m, 5H), 4.82 (s, 2H, NCH,), 3.94 (s, 3H, OCHj3), 2.17 (s,
3H, CH;); “C NMR (100 MHz, DMSO-dy) J: 165.4,
157.7, 140.6, 137.1, 136.8, 136.3, 131.3, 128.3, 127.3,
126.9, 125.5, 114.1, 56.1, 50.4, 18.2; ESI-HRMS calcd for
CisH sN,O, [M+H]" 255.1134, found 255.1132.

3- F A ik -6-(4- F L 2K 3E)-5,6- AL [3,4-b] Nk e -
7-Hd(1b): FEE A, BCR 70%. mop. 243~244 C; 'H
NMR (400 MHz, DMSO-d;) J: 8.44 (d, J=2.4 Hz, 1H,
NCH), 7.77 (d, J=8.4 Hz, 2H, NC(CH),), 7.68 (d, J=2.4
Hz, 1H, CH;OCCH), 7.25 (d, J=8.4 Hz, 2H, NCC(CH),),
4.95 (s, 2H, NCH,), 3.94 (s, 3H, OCH3), 2.32 (s, 3H, CH,);
C NMR (100 MHz, CDCl) d: 164.6, 157.2, 142.8, 135.2,
133.6, 133.3, 131.6, 129.4, 121.7, 120.3, 56.0, 50.3, 20.9;
ESI-HRMS caled for C;sH;sN,O, [M+H]" 255.1126,
found 255.1120.

3- A HE-6-(3- R R ) -5,6- 2Nk [3,4-b] ML IE -
7-Wi(1e): WA, BEE 61%. mp. 229~230 C; 'H
NMR (400 MHz, DMSO-d;) J: 8.45 (d, J=2.4 Hz, 1H,
NCH), 7.69 (d, J=2.4 Hz, 1H, CH;0CCH), 7.72~7.74
(m, 2H, NC(CH),), 7.34 (t, J=15.6 Hz, 1H, NCCHCH),
7.02 (d, J=7.6 Hz, 1H, CH;CCH), 4.97 (s, 2H, NCH,),
3.95 (s, 3H, OCH,), 2.37 (s, 3H, CCH3); *C NMR (100
MHz, CDCl;) 0: 165.0, 157.9, 142.8, 140.6, 139.2, 139.1,
136.0, 129.0, 125.6, 119.9, 116.4, 113.9, 56.1, 48.2, 21.7;
ESI-HRMS caled for C;sH;sN,O, [M+H]" 255.1134,
found 255.1134.

3- H A BE-6-(3- = 3 36 K 3)-5,6- &L [3,4-b)
e -7-f(1d): FEE A, 1R 46%. mp. 260~262 C;
'H NMR (400 MHz, DMSO-d;) J: 8.48 (d, J=2.4 Hz, 1H,
NCH), 8.43 (s, IH, NCCHCCF;), 8.10 (d, J=8.4 Hz, 1H,
NCCH), 7.69~7.73 (m, 2H, CF;CCHCH), 7.54 (d, J=2.4
Hz, 1H, CH;0CCH), 5.08 (s, 2H, NCH,), 3.97 (s, 3H,
OCH3); *C NMR (100 MHz, DMSO-dy) d: 165.0, 162.3,
157.9, 146.0, 141.4, 140.2, 138.2, 137.7, 130.2, 122.3,
120.4, 114.3, 108.2, 56.2, 47.8; ESI-HRMS calcd for
CysH,N,O,F; [M+H]" 309.0851, found 309.0851.

3- AR JE-6-(3,5- = H 3L DR )-5,6- &L % [3,4-b]
MERE-7-Mil(1e): AR, 1% 63%. mp. 271~272
“C; "H NMR (400 MHz, CDCl;) d: 8.49 (d, J=2.0 Hz, 1H,
NCH), 7.47 (s, 2H, NCCH), 7.29 (d, J=2.0 Hz, 1H,
CH30OCCH), 6.84 (s, 1H, NCCCH), 4.78 (s, 2H, NCH,),
3.96 (s, 3H, OCHj3), 2.36 (s, 6H, CH3); *C NMR (100
MHz, CDCLy) 0: 165.0, 157.8, 143.1, 140.6, 139.2, 138.9,
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135.8, 126.6, 117.2, 113.9, 56.1, 48.4, 21.6; ESI-HRMS
caled for C;sH;7N,O, [M + H] *269.1280, found
269.1290.

3- 4 3 -6-(3,5- - F AR O K Ok )-5,6- AL g
[3,4-b]MLRE-7-M(16): B AR, i 69%. mp. 218~
221 °C; 'H NMR (400 MHz, DMSO-d;) 6: 8.45 (d, J=2.4
Hz, 1H, NCH), 7.69 (d, J=2.4 Hz, 1H, CH;0CCH), 7.14
(d, J=2.0 Hz, 2H, NCCH), 6.37 (t, J=2.4 Hz, 1H,
NCCHCCH), 4.96 (s, 2H, NCH,), 3.95 (s, 3H, OCH3),
3.79 (s, 6H, OCH3); *C NMR (100 MHz, DMSO-dj) o:
164.7, 160.7, 157.7, 141.8, 141.1, 140.3, 137.3, 114.2,
97.6, 95.9, 56.2, 55.2, 48.0; ESI-HRMS calcd for C;¢H;7-
N,O4 [M+H]" 301.1187, found 301.1188.

3- A J-6-(4- 90 -3- T RE DR ) -5,6- — L [3,4-b]
mbmE-7-Mi(1g): B A4, K 55%. mp. 275~277 C;
'H NMR (400 MHz, DMSO-d;) J: 8.45 (d, J=2.4 Hz, 1H,
NCH), 7.79~7.81 (m, 1H), 7.72~7.76 (m, 1H), 7.69 (d,
J=2.4 Hz, 1H, CH;OCCH), 7.21~7.25 (m, 1H), 4.96 (s,
2H, NCH,), 3.95 (s, 3H, OCH3), 2.29 (s, 3H, CH;); "°C
NMR (100 MHz, DMSO-dg) 6: 166.2, 157.5, 147.8,
142.4,140.9, 138.6, 133.7, 129.8, 127.0, 118.9, 114.4,
111.5, 56.2, 48.1, 21.7; ESI-HRMS calcd for C;sH;4N,0,
[M+H]" 273.1039, found 273.1035.

3- A KL -6- 1F T 3-5,6- &N s [3,4-b ]tk B - 7- i
(1h): AGFEE, BER 71%. mp. 180~181 C; '"H NMR
(400 MHz, DMSO-d;) J: 8.36 (d, J=2.4 Hz, 1H, NCH),
7.24 (d, J=2.4 Hz, 1H, CH;0CCH), 4.31 (s, 2H, NCH,),
3.89 (s, 3H, CH;0), 3.58 (t, J=7.2 Hz, 2H, NCH,), 1.60~
1.64 (m, 2H, NCH,CH,), 1.24~1.37 (m, 6H), 0.82~0.86
(t, J=6.8 Hz, 3H, CH;); *C NMR (100 MHz, DMSO-dq)
5 166.2, 157.3, 143.3, 139.8, 136.5, 114.2, 56.0, 47.3,
42.8, 31.5, 28.3, 26.5, 22.5, 14.0; ESI-HRMS calcd for
CHy N0, [M+H]" 249.1603, found 249.1612.

3- F AR e -6- 4 OV 6-5,6- S [3,4-b ]tk e -7- 1
(1i): AR, B 77%. mp. 186~189 C; 'H NMR
(400 MHz, DMSO-d;) J: 8.44 (d, J=2.4 Hz, 1H, NCH),
7.25 (d, J=2.4 Hz, 1H, CH;0CCH), 4.32 (s, 2H, NCH,),
3.93 (s, 3H, OCH;), 1.15~1.89 (m, 11H); *C NMR (100
MHz, DMSO-dy) d: 166.1, 157.2, 142.8, 133.6, 131.6,
121.7, 56.0, 47.3, 46.0, 31.1, 27.1, 22.3; ESI-HRMS calcd
for C14,H1oN>O, [M+H]" 247.1409, found 247.1411.

3- A IE-6- 1 Fk-5,6- EU LIS [3,4-b 1L IE-7- (1f):
oAk, R 82%. mp. 169~170 C; 'H NMR (400
MHz, DMSO-d;) d: 8.69 (d, J=2.4 Hz, 1H, NCH), 7.35
(d, J=2.4 Hz, 1H, CH;0CCH), 7.14 (dd, J=11.2, 1.6 Hz,
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2H, 1.6 Hz, NC(CH),), 7.05~7.08 (m, 3H, NCCHCHCH,
NCCH(CH),), 4.74 (s, 2H, NCH,), 4.31 (s, 2H, NCH,),
3.93 (s, 3H, OCH3); >C NMR (100 MHz, DMSO-d;) o:
166.7, 161.0, 152.5, 151.2, 137.1, 128.6, 127.7, 127.3,
124.4, 108.6, 55.9, 45.8, 44.7; ESI-HRMS calcd for C,sH,s-
N,O, [M+H]" 255.1134, found 255.1124.

3-(3- A HE-7-1-5,6- — S [3,4-b] ML E -6-H5)- Tk
WE-2,6- M(1K): ¥ AR A, 1E 60%. m.p. 279~280
‘C; "H NMR (400 MHz, DMSO-dq) 6: 10.99 (s, 1H, NH),
8.63 (d, J=2.4 Hz, 1H, NCH), 7.25 (d, J=2.4 Hz, 1H,
CH;OCCH), 5.10~5.15 (m, 1H, NCH), 4.33~4.36 (m,
2H, NCH,), 3.98 (s, 3H, OCH;), 2.86~2.96 (m, 2H,
COCH),), 2.57~2.64 (m, 2H, COCH,CH,); "*C NMR (100
MHz, DMSO-dg) o: 172.8, 170.8, 166.4, 161.2, 152.7,
150.8, 124.9, 108.8, 56.1, 52.0, 43.0, 31.2, 22.1; ESI-
HRMS calcd for C3sH,N;0, [M+H]" 276.0984, found
276.0964.

3- P AR L -6- 5 T L -5,6- - S ML [3,4-B] Atk B - 7- il
an: A EE, BeE 86%. mp. 165~166 C; 'H NMR
(400 MHz, DMSO-d) 0: 8.41 (d, J=2.4 Hz, 1H, NCH),
7.22 (d, J=2.4 Hz, 1H, CH;OCCH), 4.77~4.79 (m, 1H,
NCH), 4.34 (s, 2H, NCH,), 1.30 (d, J=6.8 Hz, 6H, 2CHj,);
C NMR (100 MHz, DMSO-d;) 0: 166.1, 157.2, 143.1,
135.1, 131.9, 121.7, 56.2, 43.2, 42.9, 20.9 (2XC); ESI-
HRMS caled for C,H;sN,O, [M+H]" 207.1101, found
207.1120.

3.3 YHAEEEINHI LI

FH MTT(E M) V0 52 H bRt -& 295 HCT-116,
MG-63, MCF-7, HUVEC & HMVEC iX 5 Fh4H i #k i) 44
AR IR RO an s R, WOERTEUE KRS
RIFA0 I, A0 M i IR, RESLINA 100 uL 4
ML (29 5000 40 i/ AL), L% FLHJCH PBSIHA. BT
37 Cv MBI E 5% CO, ¥ FRF R 24 h 40 Mokl
WALIEE(96 FLAR), IMAAEERS B Ariib &4, BE 6
ANEREEMEE 0, 10, 50, 100, 500, 1000 pmol/L, ¥ & 4
SPATAL, BEALIIA 10 pL, B TRFEMBRFE 24 h 5,
FEFLINAN 20 pL MTT ¥W(HD 0.5% MTT), 4k4E8537%4 h,
FE FISW, LN 100 pL - FETRRN, BT B S
PR EHRHE 10 min, AL ALY 50, AR5
7 570 nm A E & FLIIROGAE(OD fH).  4H i 14 5E 4161
HR=[(BHPEX B LA ~F 1 OD 18 — R LK ~F- 24 OD {1)/
B B FLIGSF ) OD {H]X 100%. HR¥E 1Cs G it 8tk
HATVREL, ARMER A 50% A6 1R 8 (BH 2
WEW) A Vb ) BE R RN TS B Fie, - B o HR ) ok 6 St R 35 7
5.
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