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Abstract With genistein as lead compound, twenty-four genistein carbamate derivatives were synthesized from genistein
with the structural modification of 7-OH and 4'-OH based on the muti-target-directed drug design strategy. The chemical
structures of target compounds were confirmed by '"H NMR and HRMS techniques. Their acetylcholinesterase and butylcho-
linesterase inhibitory activity and neuroprotective effects against hydrogen peroxide induced PC12 cell injury were evaluated

in vitro. The results indicated that some compounds exhibited the most potent acetylcholinesterase inhibitory activity and

neuroprotective effects.
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Rl SR IR HEBJORE (alzheimer’s disease, AD)JRFRE 4T
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B EFHER, AD Ok M P N AR T R R
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BR SRR DR BE(AChE) 7], G5 5ok (tacrine).
% 73R 5% (donepezil). < ELFzVT (rivastigmine) H1 == At
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B 1 Bk IL B 1967 AD ) H . APAE 2 RN, SEOLEYRI A AR, AR
Nm . e, i, SY8h, WRAL A IRERE K, DA R I B
[:fﬁ(j mjmprirkm THRRGE. b, el TR AR R ELRT I O G
N o) PG 2 MR NG i Bt JRbR = PE S, Bt If

Tacrine Rivastigmine é\ﬁkgﬁ%ﬂr*%%%EﬁE&@E%ﬁ%}é%(g] 146,718

Fi7), 7 s SR AR ZEIE BRAE I ZE ThRE . $iL L i
o o . SERVANZE AR 25 2 B0 54 L B B I VAT7 AD S50l
I:Iﬁx/KJ/ﬁij FFRERRT IR, V1SRN v 0 e 45 e W), 7
LI 4 B AR FAT BRI AhE JVRINEIE, IR
Donepezi H,0, %3] PC12 4l S (i 105 HAT i (R 1 .

1 ZER51HE

1.1 LEMHEKR
_ DUk AC SR (1) AL J5URY, S P P4 PR 11
Galantamine TRRIEMATIRA, AR N0 Y A 3) I, L
YRIRZ(S,74-ZF LRI, genistein, 1)XXAE 35 [ T 400 HE BR324 U 1T
LW, AR 2N RGO M, ms2 a4 ea~6h; R 1 BB S MR 3 RV, it
IHCFOIIERY], BRI R, BEREIRIL il 3 10 RS A, T TT 8 4% 3 B el R 3674
TZIMTNRE, 2T AD S ZRAT RO I A AL L le Ak &4 Ta~8h FIHURLA 27,4 5L R

AP, ARG F SRR KRS, B SRAL AN 8a~8h, Hi KL W 1 T,

OH
OH
1 .
R\NH 0 R
R2/ 2/N
2a~2h 3a~3h HO g~ 7h
j OH O ‘ © N\ R?

MOOH
H,CO™ O o 8a~8h

(iii)l . R'R?N = —N(CH,CHz); —N(CHs),
o._NZ 2 a b
OH O ‘ 3 R ,—CHj,
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) l e f
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o R —N_ NCH; —N_ NCHpPh
~p2
OH O O \g/ R g h
]
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Reagents and conditions: (i) triphosgene, NaHCO3;, CH,Cl,, —10~0 C, 6~8 h; (ii) CH;OCH,CIl, KOH, DMF, r.t. 12 h; (iii) R'R?NCOCI (3a~
3h), K,COs, CHsCN, 60~65 C, 6~10 h; (iv) 10% HCI, C,HsOH, reflux, 3 h; (v) R'R*NCOCI (3a~3h), KOH, DMF, r.t., 12~15 h; (vi)
R'R*’NCOCI (3a~3h), K,COs, acetone, reflux, 12~15 h.

B 1 a6, 7 8 (4 ks

Figure 1 The synthetic route of compounds 6, 7 and 8
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TEYRIAR 0 1R A7 AR 3 AN R, Horp S5-3I
5 AT T A, B R A AL N, T-FR S
R PER: 4R LR ZERRTE SRR, Pkl E 7003k
Sy BRI R A8 1, B R, AT B
Hh B 2 I S B)BE AL, 15 B GYRER 25 -7- 20 H R g
KB Ta~Th, REEFEHR AR, KA K,COy
AT IR B N A, 244 &4 3 15 1 IR ) e Ll
H1.2 01, BAERCEE RS A TR I T A, R AN
B 6 Al 8 ARk, 1AW 6 5 7 MPEAIL, okt
KT oy B alif. 1127 SCBR[7]LL DMF R, 56
FHAEY)JT (1) 2 (1) KOH 5 JURIAR 38 OV T R 7 A 1y 8 46,
SRIGAE WS N AN 3 N, SrERHEZ M4tk
RIAT A4 A3 BUAH N ) 7, B Nk e v o 2 s> 8 Fr L
=) 8 4, RKRIAEY 6 L.

X HERY 6 G R, HEEIN 1 Mk
PEVEAR 0 g alifh R e 55 i)t BRAT T B8 5 L AR R
kXS4 G0 1 1 7- RS T AR, FERTIL 4 PR AT
A (V) B SRS, E A 7- P AR R 48 5,40 - R i e i
Hi (4) (e FE b, FRATRIL, R KoCOs/ A Fi 113 S Y.
R G R N, B R AR TR 4 Ah,
AT A SRR 4R 7,4 804k = ) i, At
BTATRA Eidflg 7 RN, BIh3RAT 4, VIR
K SCHR[SHRIE 1) 19.0% b i3 61.5%, HHLM R #E
AT HL ) 4 i R mT i, 6 G (5 FH SRR TR AR E 4T 2
BT HEY 8 MG, AR E U Y 44, LA
KoCO/ NI RIS B 45 A1 N 5k 516 3 by, Bl 75
VEINASE R/

1.2 HWEYREEMERFIE

KHIEGER Ellman®YE, AT T B H st
LTS R (ACKE) AT T HH B 5 [ (BuChE) 1 #0517
PE, DUEWA IR R ERVT(ES, 408K T 99.5%) 0 B
PEXT R 0] Tk Tk s L AT 2 i i 2 TR A
BTATERIT H,0, 550 PC12 41 S Ak 15 4 A 30 0 O%
W T Z AL AP0 S Y BT SO0 2 40 i 4534 ) PR
YER, AR R I DL 22 00 B B LA v 1
MR &5 RANR 1 PR,

X} AChE #IlEPEIASE L, 75 5.0 pmol/L ¥
FER, GYRIRZE ()X IHBRER B CID RS T, ARSI &
BRI R R 25 2 H R IR AT AE Y00, AChE R st A
SN T, 2RI 25 TR IR 4544 5.0 62K H AR )
HA7 AChE IS MM 2805 M1, Jorh, JukbAR 42
FEHRIERAL AW 6a~6h YRR Z-7- 25 HRIE R
AW Ta~Th X} AChE [ vE PRI 1% 24 iy
AR ERT G0N 47.5%, 1Cso 2k 6.3 pmol/L);
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FRBIAR R -74- ZH TR IR EY) 8a~8h Xf
AChE FL AU g, Hrp &9 8g(dmiil = h
64.9%, 1Cso 4 1.2 pmol/L) )3 P Wl 2 v T H i A 1R~ 2
FriT, B Se(INHIFE Ny 41.2%) M35 MR EI A TR
RERAT. FIRGHERM, 725 IREE S Rt
& 4-WRLIREE ) H¥54) 6g, 7g, 8g X AChE (KM% 1
B8 4550k H R4 6h, 7h, 8h; 7 7,4'- X0k
FEBY, 4-F LRI 25 F4 16 H bR 8e B 8g TG 4k = 17 L0
RIEER 4- FHEEWRIR 25K ) H AR 6e, Te 5 6g, Tg. %)
BuChE Ry Pl 45 S 1, 75 5.0pumol/L ¥ FE T,
Frs HEs4%F BuChE S4JCHIEIVE FH, T2 4 ek 2
F7T %) BuChE HAT BN IS PG HIZ 0 68.2%, ICs,
4 1.37 pmol/L), $i#11%KE H A=A AChE Fdlil/EH
HA— ke tk, v —e e Erd iR Emm A <
TTXF A 22 R S5 BuChE i1 B S 200 25 8 1 .

PG M350 RN Ry, AR BV A A 20 40 P
) 3 B3 FHLHI, AR N i R rh & P A G AR
B 1(07). IHEMA(H0,). FRHET B HL(«OH) F H
2 B (O S E PR A R, AT 51 40 M T i 4
v #5140 DNA 431 AT 40 B T oA DL PR 45 S B
A yETPL o, H,0, S R4 A T A
K, R Ho0, 5516 PC12 40 i S Ak 35 405 A5 20 kel
TR A 0 S DY BT S 0 o 25 A R 453 40 11 DR A 4
M. ARSI ER S A BRI T 55 H R4 (1 i
LARAIENE, WHASE KW, 75 10.0 pmol/L WKL T, Xf
AChE HARERAEEH ML & 9% Hy0, 15311 PC12
AN 3 A B R, JEPT AL TE R T
R EMYRIAR R, H 7 8 4- B R K 1k
AW 6g 5L Tg MPTAAIE TSR T 7,4'- XRS5 H IR TR
KWAEY) 8g.

2 %

BT 252t g, LSRR 2N e S
Y, 43 3L 7R A RS T A, BT IR AR T
24 ANYLRIR R T IRBE AT Y, I B AR 5%
P Tt 00 1% 1 R HL 0, 155181 PC12 41 i S Ak 15 4 R
YERIEAT TR, YDk ss R W, BT HArd¥ 6
Pt BuChE &1, #-b&9%) AChE HA BN fF
H, oAb 54 8g 11 ACKE 135 14 533 - BH 1 % e 25
WARREHYT; %F AChE EAF R mI/E 0 HAs4
X HyO, 5311 PC12 4 S 05 AT 8 2 R
H. A AR R R A — 25 s VPRI ) 7
AT,
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Table 1 Inhibition of AChE and BuChE activities and neuroprotective effects of genistein carbamates

AChE BuChE Neuroprotective effect”
Compound b =i PPN =1 iabili
Inhibition”/% ICs¢/(umol-L ) Inhibition’/% ICso/(umoleL ) Cell viability/%

1 <5.0 >50 <5.0 N.T. ¢ 69.48+0.30

6a 20.4 >50 <5.0 N.T. 78.68+0.71

6b 13.8 >50 <5.0 N.T. 77.45+0.49

6¢ 9.2 >50 <5.0 N.T. N.T.

6d 8.6 >50 <5.0 N.T. N.T.

6e 10.4 >50 <5.0 N.T. N.T.

6f 14.7 >50 <5.0 N.T. 75.0610.42

6g 18.1 >50 <5.0 N.T. 84.78 £1.06

6h 9.9 >50 <5.0 N.T. N.T.

7a 7.9 >50 <5.0 N.T. N.T.

7b 8.8 >50 <5.0 N.T. N.T.

Tc 17.7 >50 <5.0 N.T. 77.18%£1.31

7d 8.5 >50 <5.0 N.T. N.T.

Te 8.2 >50 <5.0 N.T. N.T.

7f 5.5 >50 <5.0 N.T. N.T.

Tg 36.1 22.0 <5.0 N.T. 85.10%£1.72

7h 23.9 >50 <5.0 N.T. 81.89+0.72

8a 13.6 >50 <5.0 N.T. N.T.

8b 10.6 >50 <5.0 N.T. N.T.

8c 9.3 >50 <5.0 N.T. N.T.

8d <5.0 >50 <5.0 N.T. N.T.

8e 41.2 11.0 <5.0 N.T. 72.5440.28

8f 8.9 >50 <5.0 N.T. N.T.

8g 64.9 1.2 <5.0 N.T. 78.2740.83

8h 17.8 >50 <5.0 N.T. 78.4240.80
HIN AR ORI 47.5 6.3 68.2 1.37 N.T.

“ All experiments performed in triplicate; * Inhibition was determined at 5.0 pmol/L inhibitor concentration;  The neuroprotective effects of compounds at 10 pmol/L
on cell injury induced by hydrogen peroxide (100 pmol/L) in PC12 cells. The cell viability in control was taken as 100%, and cell viability in hydrogen peroxide (100

pmol/L) condition was 57.58%; N.T. means no tested.
3 WEH
3.1 UFEHHFH

TYR-3 155X, #ETHARZLRKIE; Varian INOVA-
400 #Z SR (T A CDCly 5, DMSO-ds, P45 TMS);
Agilent-6210 TOF LC/MS {43 HEi A 82 24 HIAE
JRAR A L AR S A TWF T AR 7, F SR A AT B
PORIAR 2R (>98%, Rt RHEARAA), LR
IR AT M el sl fb 22 2l AR 75 BT 5 Ak
BLiIN
3.2 SEHES(3a~3h)MFF

H=5(6.0 g, 20.0 mmol). —E HLE(50 mL)
NaHCOj; (5.24 g, 62.3 mmol) I SN, B KR
REIZ 0 CUUF, MMAAPLIZ 2a~2h (30.0 mmol)#
TG HE(10 mL) R, 5 R S FE AN 0
C, W, HARTHR E AR 6~8 h, KIVEETHR
&, HhUE, D TR, MBI AR A IS
VB ZE SR 7R, ke W ek s 7% 1R sl R A 2 AT A [
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AR V(SRR - VCa i) =3 : 1], BRI,
BV R 75 2 K ) 2 RS 3a~3h, JLMRIR. PR K
IOE ROEE R

NN- 288 3 & (3a): R Ak, 72 %
73.2%, b.p. 70.0~72.5 “C/3.4 kPa[ CHR{E"": b.p. 60.0~
62.0 °C/2.0 kPal.

N,N-— L I EE A (3b): otk ik, 7%
50.4%, b.p. 69.0~72.0°C/3.4 kPa[ Lik{E"?: b.p. 64.0
‘C/2.67 kPal.

N-WHE-N- O R B T (Be): o tpiRsix, 7
# 76.0%, b.p. 94.0~96.0 °C/6.0 kPa[ LEAE!"": b.p. 88~
89 °C/5.33 kPa].

NN- R FEFBEGL: Ao g, /=%
45.6%, b.p. 120.0~122.5 °C/2.0 kPa, m.p. 52.0~54.0 C
[SCHERE): mop. 55.0 C].

Ny MERR-N- F 1 5 (3e): o ytRIB AR, 7= 28 75.3%,
b.p. 114~116 ‘C/2.0 kPa[ CHk{E"*: b.p. 113 “C/2.0 kPa].

WK WE -N- FH L S0(30): Lt iR g, 7% 50.5%,
b.p. 118 ~120C/2.0 kPa[ Lk """ b.p. 108 ~ 109
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‘C/1.34 kPa].

4- F FL R R -N- F R S0 (Bg): 0 R BUIA, 72
62.0%, b.p. 122~124°C/2.0 kPa[CHk{E"": b.p. 84~
85°C/0.4 kPa].

4- T LR W -N- H G S (3h): 28 1 [ A4, 7R
45.6%, m.p. 90~92 “C[3CHk " m.p. 92 C].

3.3 7-REREESA-“REAREH4)NH &

ER VI AN G B RZ 1 (5.0 g, 18.5 mmol),
KOH (1.1 g, 18.5 mmol), MifL4H(0.3 g, 1.85 mmol)Fl
N,N-—"FRJE FAERZ (40 mL), SEWPEEERY 1 h S A
SUTL I (1.68 mL, 22.2 mmol), 4k&4E IR HEEE RN 12
h, NSRRI, ¥ VIR BEIN L BT/K (120 mL)H,
U ECA 10% HCL KA 1% pH 2 RvE, g
M 2R Ak, Frff e LR Ah A, f33.6g M
O E AR, % 61.5%. m.p. 153~154 C[CERED:
19.0%, m.p. 151~154 C]. '"H NMR (DMSO-d,, 400
MHz) 6: 12.93 (s, 1H, 5-OH), 8.32 (s, 1H, 2-H), 7.47 (d, J
=8.0 Hz, 2H, 2',6'-H), 6.57 (d, J=2.0 Hz, 1H, 8-H), 6.38
(d, J=2.0 Hz, 1H, 6-H), 6.87 (d, J=8.0 Hz, 2H, 3',5'-H),
5.21 (s, 2H, OCH,0), 3.42 (s, 3H, OCH;).

34 7T-HEREEA-SEFHREESEEREN
(5a~5h) &

b a4 4 (0.20 g, 0.64 mmol). JC/KEKRIN(0.14 g,
0.96 mmol) 1 ZJIE(10 mL)IA KN H, BEFE¥I A5 n
AT Y B 28 HE FE &0 (3a~3h) (0.71 mmol), JHE &
60~65 CHIFERN 6~10 h, MNVEEH G, T 2R
i, BRI 2B FIK (20 mL), ] ZE#25 mLX3)
AW, FAHUZE ISR RS> 204 10% NaOH 7K
(10 mLX2). 251 /K(Q20 mL)FIHAIE AL N K 7
(20 mL)PE¥R, & I/KBBREN T4 5 b v, D8 75 R
B, ML A 2 M Sl [ B A (S )
V(RT)=80 @ 1], £3 7- 4 AR k-4 2 ok Y I 4 -5
FAIE U (Sa~5h), MR A T R e
R,

7- FVAE P AR -4 - (N, N- . 38 T IR 4R L ) -5 - F ik
T (Sa): EIEAEA, F7E 78.9%. mp. 108~110 C;
'H NMR (CDCls, 400MHz) d: 12.77 (s, 1H, 5-OH), 7.90
(s, 1H, 2-H), 7.52 (d, J=8.4 Hz, 2H, 2',6'-H), 7.20 (d, J=
8.4 Hz, 2H, 3',5-H), 6.59 (d, J=2.4 Hz, 1H, 6-H), 6.51 (d,
J=2.4 Hz, 1H, 8-H), 5.24 (s, 2H, OCH,0), 3.50 (s, 3H,
OCH,), 3.40 (q, J=6.8 Hz, 2H, NCH,), 3.33 (q, J=6.8
Hz, 2H, NCH,), 1.21 (t, J=6.8 Hz, 3H, CH3), 1.12 (t, J=
6.8 Hz, 3H, CHs); MS (ESI) caled for Cy,H,NO, [M+
H]" 414.1553, found 414.1558.

7- P4 HH AU -4 - (N, IN- 1 2 T I A S )-5- e A e
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T (Sb): kB AR, 77K 82.7%. m.p. 166~168 C;
'H NMR (CDCls, 400MHz) §: 12.77 (s, 1H, 5-OH), 7.90
(s, 1H, 2-H), 7.52 (d, J=8.4 Hz, 2H, 2',6'-H), 7.20 (d, J=
8.4 Hz, 2H, 3',5-H), 6.59 (d, J=2.4 Hz, 1H, 6-H), 6.51 (d,
J=2.4 Hz, 1H, 8-H), 5.24 (s, 2H, OCH,0), 3.50 (s, 3H,
OCHj,), 3.12 (s, 3H, NCH3), 3.03 (s, 3H, NCH;); MS (ESI)
caled for Co0HxNO; [M+H]" 386.1240, found 386.1232.

7- F AR, AR -4 (V- FR - N- L 3 R B GEL3)-5- 1%
FEFEE(Se): KREMEE, 7% 55.0%. mp. 129~130
‘C; '"H NMR (CDCls, 400 MHz) o: 12.77 (s, 1H, 5-OH),
7.90 (s, 1H, 2-H), 7.52 (d, J=8.4 Hz, 2H, 2',6'-H), 7.19 (d,
J=8.4 Hz, 2H, 3',5'-H), 6.58 (d, J=2.0 Hz, 1H, 6-H), 6.50
(d, J=2.0 Hz, 1H, 8-H), 5.23 (s, 2H, OCH,0), 3.49 (s, 3H,
OCHj,), 3.41~3.48 (m, 2H, NCH,), 3.08 (s, 1.5H, NCHj,),
3.00 (s, 1.5H, NCHj3), 1.18~1.27 (m, 3H, CH;); MS (ESI)
calcd for C,;H,,NO4 [M—|—H]+ 400.14, found 400.1.

7- PP AR PR AR -4 (V- S5 TA PRI A )-5- R
e (5d): B AE R, 773 53.6%. mp. 129~130
‘C; "H NMR (CDCls, 400 MHz) d: 12.78 (s, 1H, 5-OH),
7.89 (s, 1H, 2-H), 7.52 (d, J=8.4 Hz, 2H, 2',6'-H), 7.20 (d,
J=8.4 Hz, 2H, 3',5'-H), 6.58 (d, J=2.0 Hz, 1H, 6-H), 6.50
(d, J=2.0 Hz, 1H, 8-H), 5.23 (s, 2H, OCH,0), 4.12 (brs,
1H, NCH), 3.96 (brs, 1H, NCH), 3.50 (s, 3H, OCH3), 1.30
(brs, 12H, 4 X CH;); MS (ESI) calcd for C,4HsNO; [M+
H]" 442.1866, found 442.1864.

7- AR PR AR -4 - (P PR - V- P 2 ) - 53 0 e
fid(5e): KA, 2% 70.0%. m.p. 176~177 C; 'H
NMR (CDCls, 400 MHz) 6: 12.74 (s, 1H, 5-OH), 7.90 (s,
1H, 2-H), 7.53 (d, J=8.4 Hz, 2H, 2',6'-H), 7.19 (d, J=38.4
Hz, 2H, 3',5'-H), 6.58 (d, J=1.6 Hz, 1H, 6-H), 6.50 (d, J=
1.6 Hz, 1H, 8-H), 5.23 (s, 2H, OCH,0), 3.75~3.77 (m,
4H, 2XOCH,), 3.69 (brs, 2H, NCH,), 3.58 (brs, 2H,
NCH,), 3.49 (s, 3H, OCH;); MS (ESI) calcd for CyHao-
NOs [M+H]" 428.1345, found 428.1340.

7- AR PR AR -4 - (DR E -N- Y R 48 3 )-5- 72 35 5 o il
(50): KAMMEIL, “F 79.6%. mp. 161~162 C; 'H
NMR (CDCls, 400 MHz) 6: 12.76 (s, 1H, 5-OH), 7.90 (s,
1H, 2-H), 7.52 (d, J=8.4 Hz, 2H, 2',6'-H), 7.19 (d, J=8.4
Hz, 2H, 3',5'-H), 6.58 (d, J=1.6 Hz, 1H, 6-H), 6.50 (d, J=
1.6 Hz, 1H, 8-H), 5.24 (s, 2H, OCH,0), 3.57~3.71 (m,
4H, 2XNCH,), 3.50 (s, 3H, OCHj3), 1.65 (s, 6H, 3 X CH,);
MS (ESI) caled for Cp3Hy4NO4 [M—i—H]+ 426.1553, found
426.1562.

7- FA A -4 -(4- R R R e - V- P 4 0 )-5- R
S M (5g): WA K, 73 62.5%. mp. 189~190
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‘C; 'TH NMR (CDCls, 400 MHz) d: 12.75 (s, 1H, 5-OH),
7.90 (s, 1H, 2-H), 7.53 (d, J=8.8 Hz, 2H, 2',6'-H), 7.19 (d,
J=8.8 Hz, 2H, 3',5-H), 6.58 (d, J=2.0 Hz, 1H, 6-H), 6.50
(d, J=2.0 Hz, 1H, 8-H), 5.24 (s, 2H, OCH,0), 3.73 (s, 2H,
NCH,), 3.65 (s, 2H, NCH,), 3.50 (s, 3H, OCHj), 2.50 (s,
4H, 2 XNCH,), 2.38 (s, 3H, NCH3); MS (ESI) calcd for
Ca3HasN,O, [M+H]" 441.1662, found 441.1667.

7- AR R A -4 - (4R SR R R - N- FE I 4 0 )-5- 4 3
SEE M (Sh): KA EGEE, 7% 85.4%. mp. 161~162
‘C; '"H NMR (CDCls, 400 MHz) §: 12.75 (s, 1H, 5-OH),
7.90 (s, 1H, 2-H), 7.52 (d, J=8.4 Hz, 2H, 2',6'-H), 7.28~
7.35 (m, 5H, Ar-H), 7.19 (d, J=8.4 Hz, 2H, 3',5'-H), 6.58
(d, J=2.0 Hz, 1H, 6-H), 6.50 (d, J=2.0 Hz, 1H, 8-H),
5.24 (s, 2H, OCH,0), 3.70 (s, 2H, NCH,), 3.58 (s, 4H,
2XNCH,), 3.50 (s, 3H, OCH3), 2.51(s, 4H, 2 XNCH,);
MS (ESI) calcd for Cy9H,9N,0O4 [M—|—H]+ 517.1975, found
517.1968.

3.5 A-SREAMER-57-—RESEE(6a~6h)HH]
%

76 NI 5a~5h (0.25 mmol). Z (5 mL)
RS> 208 10% HCLKEH(S mL), THE RSP %
I3 h, RS, JREZERRAE R, H A SRR AT 2T
aifb (B V(SRS VAR =30 : 1), 3 4-&
HE A -5, 7- R AL R B (6a~6h), FLYRAR. R
5 1 S A

4-(N,N- - .5, I S8 0 )-5,7- - F& 0 5 385 I (6a):
WO, 7% 85.4%. mp. 182~184 ‘C; 'H NMR
(DMSO-ds, 400 MHz) 6: 12.87 (s, 1H, 5-OH), 10.95 (s,
1H, 7-OH), 8.45 (s, 1H, 2-H), 7.57 (d, J=8.4 Hz, 2H,
2'.6'-H), 7.19 (d, J=8.4 Hz, 2H, 3',5'-H), 6.42 (d, J=2.0
Hz, 1H, 6-H), 6.25 (d, J=2.0 Hz, 1H, 8-H), 3.40 (q, J=
6.8 Hz, 2H, NCH,), 3.33 (q, J=6.8 Hz, 2H, NCH,), 1.21
(t, J=6.8 Hz, 3H, CH;), 1.12 (t, J=6.8 Hz, 3H, CH,);
HRMS (ESI) caled for CyH,)NOg [M+H]" 370.1291,
found 370.1288.

4'-(N,N-— FH g B F R4 3 )-5,7- P2 0k 57 T 1l (6b):
KAWL, 775 85.0%. m.p. 238~239 C; 'H NMR
(DMSO-ds, 400 MHz) J: 12.88 (s, 1H, 5-OH), 10.96 (s,
1H, 7-OH), 8.46 (s, 1H, 2-H), 7.57 (d, J=8.4 Hz, 2H, 2',
6'-H), 7.19 (d, J=8.4 Hz, 2H, 3',5'-H), 6.42 (d, J=2.0 Hz,
1H, 6-H), 6.25 (d, J=2.0 Hz, 1H, 8-H), 3.06 (s, 3H,
NCH;), 2.93 (s, 3H, NCH;); HRMS (ESI) caled for
C1sH1NOg [M+H]" 342.0978, found 342.0976.

4'-(N- T e -N- £ 58 T It A R )-5,7- 12 66 e e ]
(6c): FRFMOEAE, 77 85.5%. mp. 183~185 ‘C; 'H
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NMR (DMSO-dq, 400 MHz) 6: 12.87 (s, 1H, 5-OH), 10.95
(s, 1H, 7-OH), 8.45 (s, 1H, 2-H), 7.57 (d, J=8.4 Hz, 2H,
2'.6'-H), 7.19 (d, J=8.4 Hz, 2H, 3',5-H), 6.42 (d, J=2.0
Hz, 1H, 6-H), 6.25 (d, J=2.0 Hz, 1H, 8-H), 3.30~3.45
(m, 2H, NCH,), 3.04 (s, 1.5H, 1/2NCHj3), 2.91 (s, 1.5H,
1/2NCH;), 1.09~1.21 (m, 3H, CH;); HRMS (ESI) calcd
for C1oH;sNOg [M+H]" 356.1134, found 356.1137.

4'-(N,N- 5 A i PR B A80 R ) -5, 7- 13 0 5 2 1l (6)):
AR, 5% 86.0%. m.p. 230~231 'C; 'H NMR
(DMSO-ds, 400 MHz) 6: 12.88 (s, 1H, 5-OH), 10.95 (s,
1H, 7-OH), 8.45 (s, 1H, 2-H), 7.57 (d, J=8.4 Hz, 2H,
2',6'-H), 7.17 (d, J=8.4 Hz, 2H, 3',5-H), 6.42 (d, J=2.0
Hz, 1H, 6-H), 6.25 (d, J=2.0 Hz, 1H, 8-H), 4.00 (brs, 2H,
2XNCH), 1.27 (brs, 12H, 4 X CHj3); HRMS (ESI) calcd
for C,H,)NOg [M+H]" 398.1604, found 398.1597.

4'-(N HEDRK -N- PP R A8 )-5,7- L 5 B (6e): 2K
AR, 77 % 65.0%. m.p. 243~244 C; 'H NMR
(DMSO-ds, 400 MHz) 6: 12.87 (s, 1H, 5-OH), 10.96 (s,
1H, 7-OH), 8.46 (s, 1H, 2-H), 7.58 (d, J=8.8 Hz, 2H,
2',6'-H), 7.21 (d, J=8.4 Hz, 2H, 3',5-H), 6.42 (d, J=2.0
Hz, 1H, 6-H), 6.25 (d, J=2.0 Hz, 1H, 8-H), 3.60~3.66
(m, 4H, 2X OCH,), 3.43 (brs, 2H, NCH,), 3.35 (brs, 2H,
NCH,); HRMS (ESI) caled for CyH;sNO; [M+H]"
384.1083, found 384.1081.

A-(WRIE-N-F B4R 3)-5,7- R L S i (6f): 22 A
o E 4K, 7% 84.2%. mp. 216~217 C; 'H NMR
(DMSO-ds, 400 MHz) d: 12.87 (s, 1H, 5-OH), 10.95 (s,
1H, 7-OH), 8.46 (s, 1H, 2-H), 7.57 (d, J=8.8 Hz, 2H,
2'.6'-H), 7.18 (d, J=8.8 Hz, 2H, 3',5'-H), 6.42 (d, J=2.0
Hz, 1H, 6-H), 6.25 (d, J=2.0 Hz, 1H, 8-H), 3.56 (brs, 2H,
NCH,), 3.41 (brs, 2H, NCH,), 1.56 ~ 1.59 (m, 6H,
3XCH,); HRMS (ESI) calcd for C,H,NOs [M+H]"
382.1291, found 382.1283.

4'-(4-FHEDRWE-N- F 4 R ) -5, 7- B2 5k e 2 I R I
th(6g): FKHMGRE A, % 67.0%. mp.>260 C; 'H
NMR (DMSO-dq, 400 MHz) 6: 12.85 (s, 1H, 5-OH), 11.10
(brs, 1H, NH"), 11.06 (s, 1H, 7-OH), 8.47 (s, 1H, 2-H),
7.60 (d, J=8.4 Hz, 2H, 2',6'-H), 7.24 (d, J=8.4 Hz, 2H,
3',5-H), 6.45 (d, J=2.0 Hz, 1H, 6-H), 6.27 (d, J=2.0 Hz,
1H, 8-H), 4.28~4.13 (m, 2H, NCH,), 3.44~3.14 (m, 6H,
3XNCH,), 2.80 (s, 3H, NCH3); HRMS (ESI) calcd for
C21HyN,04 [M—CI]™ 397.1400, found 397.1406.

4'-(4-"FFENRWE-N- H I R ) -5, 7- - FR 5 e 2 I R 1
#h(6h): FKEEEA, F5E 81.2%. mp.>260 C; 'H
NMR (DMSO-d, 400 MHz) 6: 12.85 (s, 1H, 5-OH), 11.39
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(s, 1H, NH"), 11.05 (s, 1H, 7-OH), 8.47 (s, 1H, 2-H),
7.64~7.63 (m, 2H, Ar-H), 7.60 (d, J=8.4 Hz, 2H,
2',6'-H), 7.49~7.47 (m, 3H, Ar-H), 7.23 (d, J/=8.4 Hz,
2H, 3',5'-H), 6.45 (d, J=2.0 Hz, 1H, 6-H), 6.27 (d, J=2.0
Hz, 1H, 8-H), 4.38~4.12 (m, 4H, 2 X NCH,), 3.60~3.35
(m, 4H, 2XNCH,), 3.17 (brs, 2H, NCH,); HRMS (ESI)
caled for CyHysN,Og [M — CI] © 473.1713, found
473.1715.

36 7-REFABER-54-—REABE(7Ta~7h)EH
%

ER VIR G R ARZ 1 (0.15 g, 0.56 mmol),
KOH (0.032 g, 0.56 mmol) A1 N,N-—" F 3L F %10 mL),
FIRBFE RN 1 h JE I & I EESE (3a~3h)
(0.71 mmol), AkELFWHIFE N 12~15 h, RNV A5G,
B B BN 25 B8 77K (60 mL)H, I 10% HCl KW
WA pH RIRYE, IENTHI R Ak, Tk
A RE R FE JZ M SBAL [T s A (A% @ VAT =
30 © 1], 159 7-%E A - 5,4 - R S i (Ta~Th).
JOPRIR . PRy e s R

7-(N,N- . £ 28 Ik A 2k )-5,4'- — F2 55 7 0 i (7a):
WO, 7% 49.0%. mp. 196~198 C; 'H NMR
(DMSO-ds, 400 MHz) &: 12.93 (s, 1H, 5-OH), 9.65 (s, 1H,
4'-OH), 8.50 (s, 1H, 2-H), 7.41 (d, J=8.4 Hz, 2H, 2',6'-H),
6.97 (d, J=2.0 Hz, 1H, 6-H), 6.84 (d, J=8.4 Hz, 2H,
3',5-H), 6.65 (d, J=2.0 Hz, 1H, 8-H), 3.41 (q, J=6.8 Hz,
2H, NCH,), 3.32 (q, J=6.8 Hz, 2H, NCH,), 1.20 (t, J=6.8
Hz, 3H, CH3), 1.13 (t, J=6.8 Hz, 3H, CH;); HRMS (ESI)
caled for CoHaoNOg [M+H]™ 370.1291, found 370.1296.

7-(N,N-— H & 48 3 )-5,4"- 2 3L 7 5l (7b):
WE A, 7% 45.0%. m.p.>260 ‘C; 'H NMR
(DMSO-ds, 400 MHz) &: 12.93 (s, 1H, 5-OH), 9.65 (s, 1H,
4'-OH), 8.50 (s, 1H, 2-H), 7.41 (d, J=8.4 Hz, 2H, 2',6'-H),
6.97 (d, J=1.6 Hz, 1H, 6-H), 6.84 (d, J=8.4 Hz, 2H,
3',5'-H), 6.65 (d, J=1.6 Hz, 1H, 8-H), 3.05 (s, 3H, NCHs),
2.93 (s, 3H, NCH;); HRMS (ESI) caled for CsH;¢NOg
[M+H]" 342.0978, found 342.0972.

7-(N- B -N- £ 5 W I 48 ik )-5,4'- 2 Dk St i Al
(Te): A RFEA, 77 40.0%. m.p. 230~232 C; 'H
NMR (DMSO-ds, 400 MHz) 8: 12.93 (s, 1H, 5-OH), 9.66
(s, 1H, 4-OH), 8.50 (s, 1H, 2-H), 7.41 (d, J=8.4 Hz, 2H,
2, 6'-H), 6.97 (d, J=2.0 Hz, 1H, 6-H), 6.84 (d, J=8.4 Hz,
2H, 3',5'-H), 6.65 (d, J=2.0 Hz, 1H, 8-H), 3.45~3.30 (m,
2H, NCH,), 3.03 (s, 1.5H, 1/2NCH3), 2.92 (s, 1.5H,
1/2NCH3), 1.20~1.10 (m, 3H, CHs); HRMS (ESI) calcd
for C1oH;sNOg [M+H]" 356.1134, found 356.1126.
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7-(N,N-_ 57 A i W I 4 3 ) - 5,4'- 385 5 il (7))
KEAMEE, 77 40.8%. m.p. 224~225 ‘C; 'H NMR
(DMSO-d, 400 MHz) §: 12.94 (s, 1H, 5-OH), 9.65 (s, 1H,
4'-OH), 8.50 (s, 1H, 2-H), 7.41 (d, J=8.8 Hz, 2H, 2',6'-H),
6.94 (d, J=2.0 Hz, 1H, 6-H), 6.84 (d, J=8.8 Hz, 2H,
3',5-H), 6.62 (d, J=2.0 Hz, 1H, 8-H), 4.00 (brs, 2H,
2XNCH), 1.26 (brs, 12H, 4X CHs); HRMS (ESI) caled
for C5,H2sNOg [M+H]" 398.1604, found 398.1596.

7Ny I RR-N- P P 480 L )-5,4'- — F2 L S il (Te): K
O E AR, P 48.0%. mp. 221~223 C; 'H NMR
(DMSO-d, 400 MHz) §: 12.94 (s, 1H, 5-OH), 9.65 (s, 1H,
4'-OH), 8.50 (s, 1H, 2-H), 7.41 (d J=8.4 Hz, 2H, 2',6'-H),
7.01 (d, J=2.0 Hz, 1H, 6-H), 6.84 (d, J=8.4 Hz, 2H,
3',5'-H), 6.70 (d, J=2.0 Hz, 1H, 8-H), 3.67~3.65 (m, 4H,
2XOCH,), 3.59 (brs, 2H, NCH,), 3.44 (brs, 2H, NCH,);
HRMS (ESI) caled for CyH;sNO; [M+H]" 384.1083,
found 384.1078.

7-(WRWE -N- FF R 460 )-5,4'- — 0 L 53 3 (71): o
A fEAR, P73 48.0%. m.p. 232~233 ‘C; 'H NMR
(DMSO-ds, 400 MHz) d: 12.93 (s, 1H, 5-OH), 9.65 (s, 1H,
4'-OH), 8.50 (s, 1H, 2-H), 7.41 (d, J=8.4 Hz, 2H, 2',6'-H),
6.97 (d, J=2.0 Hz, 1H, 6-H), 6.84 (d, J=8.4 Hz, 2H,
3',5-H), 6.66 (d, J=2.0 Hz, 1H, 8-H), 3.55 (s, 2H, NCH,),
3.42 (s, 2H, NCH,), 1.59 (brs, 6H, 3 X CH,); HRMS (ESI)
caled for Cy HyNOg [M+H]" 382.1291, found 382.1288.

7-(4- FH LR -N- IR AE S )-5,4"- 30 0 S i Il (7 ):
WO AL, P75 47.8%. mp. 207~209 C; 'HNMR
(DMSO-ds, 400 MHz) d: 12.93 (s, 1H, 5-OH), 9.65 (s, 1H,
4'-OH), 8.50 (s, 1H, 2-H), 7.40 (d, J=8.4 Hz, 2H, 2',6'-H),
6.99 (d, J=1.6 Hz, 1H, 6-H), 6.84 (d, J=8.4 Hz, 2H,
3'5'-H), 6.67 (d, J=1.6 Hz, 1H, 8-H), 3.59 (brs, 2H,
NCH,), 3.45 (brs, 2H, NCH,), 2.40 (brs, 4H, 2XNCH,),
2.25 (s, 3H, NCH;); HRMS (ESI) caled for CyHy N>Og
[M—CI]" 397.1400, found 397.1398.

7-(4-"FIEWRIE-N-FH B4 )-5,4'- - F2 3L % 35 i (Th):
O A FEE, P73 43.1%. mp. 178~180 C; 'H NMR
(DMSO-d, 400 MHz) §: 12.93 (s, 1H, 5-OH), 9.65 (s, 1H,
4'-OH), 8.50 (s, 1H, 2-H), 7.40 (d J=8.4 Hz, 2H, 2',6'-H),
7.37~7.27 (m, 5H, Ar-H), 6.98 (d, J=1.6 Hz, 1H, 6-H),
6.84 (d, J=8.4 Hz, 2H, 3'.5"-H), 6.67 (d, J=1.6 Hz, 1H,
8-H), 3.59 (brs, 2H, NCH,), 3.53 (s, 2H, NCH,), 3.45 (brs,
2H, NCH,), 2.44 (brs, 4H, 2 X NCH,); HRMS (ESI) calcd
for Co7H,sN,06 [M—CI]" 473.1713, found 473.1720.
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37 TA-Z(RERMEE)S-EEREN(8a~8h)H)
il &

TE R NI NN GBI AR ZE 1(0.15 g, 0.56 mmol). &
JKTRIREN(0.42 g, 3.05 mmol) P (10 mL)FIAH Y ) 52
FIE&(3a~2h) (1.4 mmol), THERIFRBEE RN 12~15
h, RNVEEW G, W 2887, B A 255850k
(20 mL), I ZHEk Q25 mL X 3)A 0, HHLZE &I EH KT
JREE A 10% NaOH 7K (10 mL X 2). 2 277K (20
mL) LRI SA AR ZK (20 mL)PESS, 26 /K B EAh 1
PG YR, DR 2 BRI, R AR AT = AT 4L
(sl &) @ VAR =30 : 1], 15 7,4- (&
BB )-5-FR 3 Rl (8a~8h), LMK, L M
SRS

74'- Z(N,N-— L34 T A L )-5- 12 4 e 2 1 (8a):
W OE AR, P2 61.5%. mp. 114~116 C; 'H NMR
(CDCls, 400 MHz) 6: 12.74 (s, 1H, 5-OH), 7.94 (s, 1H,
2-H), 7.53 (d, J=8.4 Hz, 2H, 2',6'-H), 7.21 (d, J=8.4 Hz,
2H, 3',5'-H), 6.83 (d, J=2.0 Hz, 1H, 6-H), 6.61 (d, J=2.0
Hz, 1H, 8-H), 3.46~3.38 (m, 8H, 4XNCH,), 1.28~1.22
(m, 12H, 4 XNCHj3); HRMS (ESI) calcd for CpsHy9N,04
[M+H]" 469.1975, found 469.1972.

7,4'- Z(N,N-— 128 I 480 55 )-5- 4 24k 5t 2 8 (8b):
KAMEE, 77 60.0%. m.p. 202~203 ‘C; 'H NMR
(CDCls, 400 MHz) 6: 12.74 (s, 1H, 5-OH), 7.95 (s, 1H,
2-H), 7.53 (d, J=8.8 Hz, 2H, 2',6'-H), 7.21 (d, J=8.8 Hz,
2H, 3',5'-H), 6.82 (d, J=2.0 Hz, 1H, 6-H), 6.61 (d, J=2.0
Hz, 1H, 8-H), 3.11 (s, 6H, 2XNCH;), 3.04 (s, 6H,
2XNCH3); HRMS (ESI) caled for CyH,N,O, [M+H]"
413.1349, found 413.1353.

7,4'- Z(N-H B -N- OB B A 2 )-5- 4 2 S i 1
(8c): I OMEA, 7% 65.0%. mp. 165~166 C; 'H
NMR (CDCls, 400 MHz) 6: 12.75 (s, 1H, 5-OH), 7.95 (s,
1H, 2-H), 7.53 (d, J=8.4 Hz, 2H, 2',6'-H), 7.21 (d, J=38.4
Hz, 2H, 3',5-H), 6.83 (d, J=1.6 Hz, 1H, 6-H), 6.62 (d, J=
1.6 Hz, 1H, 8-H), 3.52~3.40 (m, 4H, 2XNCH,), 3.09 (d,
J=4.4 Hz, 3H, NCH,), 3.01 (d, J=4.4 Hz, 3H, NCH;),
1.27~1.19 (m, 6H, 2XCH;); HRMS (ESI) calcd for
Ca3HosN,O, [M+H]" 441.1662, found 441.1655.

7,4'-(N,N- "5 P I TP 26 0k )- 5- F2 6 St 2 1 (8a)):
KAWL, 775 53.8%. m.p. 150~151 C; 'H NMR
(CDCls, 400 MHz) d: 12.75 (s, 1H, 5-OH), 7.94 (s, 1H,
2-H), 7.53 (d, J=8.4 Hz, 2H, 2',6'-H), 7.21 (d, J=8.4 Hz,
2H, 3',5'-H), 6.82 (d, J=2.0 Hz, 1H, 6-H), 6.61 (d, J=2.0
Hz, 1H, 8-H), 4.12 (brs, 2H, 2XNCH), 3.94 (brs, 2H,
2XNCH), 1.32 (brs, 24H, 8 X CH;); HRMS (ESI) calcd
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for CaoH3,N,O, [M+H]" 525.2601, found 525.2607.

7,4'- (N bR - V- P A )-5- 0 6 e i i (8e): 2R
0 E AR, 77 % 65.0%. mp. 228~229 C; 'H NMR
(CDCls, 400 MHz) d: 12.75 (s, 1H, 5-OH), 7.96 (s, 1H,
2-H), 7.53 (d, J=8.4 Hz, 2H, 2',6'-H), 7.21 (d, J=8.4 Hz,
2H, 3',5'-H), 6.82 (d, J=2.0 Hz, 1H, 6-H), 6.61 (d, J=2.0
Hz, 1H, 8-H), 3.76 (s, 8H, 4XOCH,), 3.68 (s, 4H,
2 XNCH,), 3.59 (s, 4H, 2 XNCH,;); HRMS (ESI) calcd for
CasHosN,Oy [M+H]" 497.1560, found 497.1553.

7,4 (WRIE -N- FF I A )-5- 2 2 S 1l (81): 2R 1
AR, P2 57.7%. mp. 230~231 ‘C; 'H NMR
(CDClLs, 400 MHz) d: 12.74 (s, 1H, 5-OH), 7.95 (s, 1H,
2-H), 7.52 (d, J=8.4 Hz, 2H, 2', 6'-H), 7.20 (d, J=8.4 Hz,
2H, 3',5'-H), 6.81 (d, J=2.0 Hz, 1H, 6-H), 6.60 (d, J=2.0
Hz, 1H, 8-H), 3.60 (brs, 4H, 2XNCH,), 3.53 (brs, 4H,
2XNCH,), 1.62 (brs, 12H, 6 X CH,); HRMS (ESI) calcd
for Co7H,0N,0, [M+H]" 493.1975, found 493.1968.

7,4 (4- W REWR S -N- P 480 ) - 5-F 0 e 1 I (8g):
KEMFEE, 775 52.0%. mp. 223~225 C; 'H NMR
(CDClLs, 400 MHz) d: 12.74 (s, 1H, 5-OH), 7.95 (s, 1H,
2-H), 7.53 (d, J=8.4 Hz, 2H, 2',6'-H), 7.20 (d, J=8.4 Hz,
2H, 3',5'-H), 6.81 (d, J=2.0 Hz, 1H, 6-H), 6.61 (d, J=2.0
Hz, 1H, 8-H), 3.71 (brs, 4H, 2XNCH,), 3.62 (brs, 4H,
2XNCH,), 2.50 (brs, 8H, 4XNCH,), 2.37 (s, 6H,
2X CHs); HRMS (ESI) caled for C,;H;N,0; [M+H]"
23.2193, found 523.2194.

7,4'- (4 N REIR - N- FH R4 55 )-5- 70 2 5 2 1 (8h):
KAMEE, 77 % 67.8%. m.p. 213~215 ‘C; 'H NMR
(CDCls, 400 MHz) 6: 12.74 (s, 1H, 5-OH), 7.95 (s, 1H,
2-H), 7.52 (d, J=8.4 Hz, 2H, 2'6'-H), 7.35~7.29 (m,
10H, ArH), 7.19 (d, J=8.4 Hz, 2H, 3'5'-H), 6.80 (d, J=
2.0 Hz, 1H, 6-H), 6.60 (d, J=2.0 Hz, 1H, 8-H), 3.69 (s,
4H, 2XNCH,), 3.59 (s, 8H, 4XNCH,), 2.53 (s, 8H,
4 XNCH,); HRMS (ESI) calcd for C3;oH390N,0O- [M—I—H]+
675.2819, found 675.2814.

3.8 AChE % BuChE &5 MHM E

] 96 FLAC KK INAN 1.0 mmol/L A ARAL 2 B IH
TR R AR T EIH AR (P B Sigma 2 #])30 uL, pH
7.4 1] PBS Z21H 40 uL Ak & 9085 20 ul (DMSO
TR/ T 1%)H1 10 pL ZPBERH B E BEECR B 22 5%%)
H W, pH 7.4 B IRZE MBAE S A )BT IR Ak
Pl (R BRI 25% 35T, pH 7.4 BRIRZZ MRS A
FOVEW, INHEIRA G, 37 CHEE 15 min, &L INA
TR BN 0.2% 1) 5,5 B AL - X (2- Al ik A%
) (DTNB, 14 [ Sigma A 7] )% 30 pL W th, FHEEFR X
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MIE 405 nm Ab 5 FLI S (OD {H), AN IR &
(25 L LA, VS A A 00T T8 11 10 ) 2 [ Bl 4 ) R =
(1—F£ 541 OD {H/75 A4 OD 1H) X 100%]; i&FAL &4
() L NAREE, I LB 2, JF Lz &P R
IR B GO B B AR R R P RN, SR 50% 40 %
B 4D JEE R P B A iZAG B 0 1) 1C s
3.9 Xt H,0,iESH PC12 ARG R FER N E
PCI2 U 10%/MEIi5 ) DMEM 15 78
(Sigma A7), LA 1X10° N/mL % BEHFT 96 FLEFFRIR
b, EERARUA 100 pL/AL, BSOS 5% CO, 1137 C
TE IR I FRAE NG, 1535 24 h )5, 48 2 4H rb A vk i
(AL AP TE A 107° mol/L)10 pL/fL, s E 2 h(ht
T 581052053 70 m 10 uL/AL PBS); PC12 47 5 2 h
Ji, G SHAA T 2B 100 pmol/L H,0,
771 10 pL/ALCW BEZE 00 10 pL/FL PBS), 30 min J&, #4%&
ZH 015 TR 4 T /N LT TS 2L () DMEM . 15 780
(Sigma 2 ENEIHNERERT IR N TR 24 h, RIG%
AN 5 mg/mL [ 3-(4,5- - FFEmEmE2-56)-2,5- K
FEPUEMIRER(MTT) 100 pL/AL, FHATIE4 G0, 3 h
J&, FHH A 100% DMSO £ 113 100 pL/fL, 7870
fildR A, (€ 570 nm FIPK R IE &40 OD {H, AKX
2o 100%, 25 2420 R it 408 DA B AL 10 7 40 B 3.
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