% *ﬂ; {& % DOI: 10.6023/cjoc201208037 Rk

Chinese Journal of Organic Chemistry

NOTE

LI far it 22 57 #2 s B AR B2 1T AE ¥ 89 & B 5 461 I 40 a3 5 R 1
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KR IEAT RS, 3207 7 DARIICERIRIE R L 31 AT 7R, R i . il s v o il A ikt AT
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Synthesis and Antiproliferatory Activity of Novel Diphyllin Hydroxamic
Acid and Mercaptan Derivatives

Zhao, Yu Ni, Chunyan Zhang, Yuting Zhu, Li*
(Institute of Nautical Medicine, Nantong University, Nantong 226001)

Abstract Seven novel diphyllin derivatives have been synthesized by incorporating histone deacetylase inhibitory functional
groups into diphyllin. The structures were confirmed by 'H NMR, *C NMR and HRMS. Their antiproliferative activity

against three human cancer cell lines was investigated by methyl thiazolyl tetrazoliym (MTT) assay.
Keywords diphyllin; histone deacetylase inhibitors; antitumor; synthesis

2HER W) ] 300 LA A T Y 2 BRI R I A
JaEMin RS R, 418 A & BB 7 (HDACT)
] DU gt i R 1 SRR, SRR e SN R
SRS, AH NI T S0 B A i 43 4 BT 40 R T
IR 20 2 1 2 L AL BE(HDAC) B 5k LR 25 Wit K
A5 K REART. H T BTl HDACI SAHA (N-F2 k-
N-FHEF W) ) 1 HDACL EA3 WS |
CVERL R g, B A6 HDAC RIS g

F5 AT 2408 S T HDACTE ),

LLifaf 25 (diphyllin) 2 AT 4 A7 F8HEI — R 28R
JE2E, WFICR I LA it 28 AT AP H AT U S R e v
P, HAEHIDL S 0530 b 7 A48 11 (Topo I1)FH 52 M 14
B HAT OO, B X TR A5 A e 3 R T T AN T
TR, ATV E I 3k B — e 3 et P ) ¥ DAk 1) AR
(1T BELORT 88 A A e Jee B TR R, DRI FH 1 2 B A1
PUI IR 25405 1k o B OGTE . WFFR WA [l 4] HDAC
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H1 Topo 11 HATHA B AW I B2/ FHU Y. AR 205%
P #45mFs diphyllin F1 HDACT (1) 2555 B3E T34
LA diphyllin /f: 3 HDACI [¥] CAP [X, 435Il ULSEF2 5 IR
BB R B TS SR (ZBG), BT IR R E
A1 5 HDACT I 1~7, S22 50 sl fm i H i (L
D).
1 HR5TE
1.1 hEEK

IR RIS AT AW I G B B L far i 25 5 RAR IR
i L BEAE KoCO5 FHAH B F% i 40 770 DU T 35 fill 4k, e
(TBADIIAE N pclik 8~11, R4 LiOH I/EM T g
FKfR, HEIR 12~15, &5 KH 2-(T-HE R I =
I4)-N,N,N',N'™-PU L R N SR B R e (HATU) AT N,N-—5¢
NI CHE(DIPEA) A G AR, IR S R4 513
PR FRNEIR 1~4(F 2). BATe SR Ak 8~11 B
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Figure 1 Hydroxamic acids 1~4 and mercaptans 5~7
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Figure 2 Synthesis of hydroxamic acids diphyllin derivatives 1~4

BAE F I 5 B3 1 4 (R B 3R AT () A S R ) %
HAMEA YRN8, SN Rl R A & B 1% rp T A
I R R PR A 2, U SO N AN REIURIEAT. T A2 R
T Bk AR 2R, ARG (E46 G FIMAVE R N T4 &,
DGR 1 o) 645 21 H AR &4 1~4.

T RERAT LD & OS2 5 IR bR A
KoCOs PR A ik 16~18. AR5 AR BB &k A=
BUR N, 26 LIREE 19~21, SJrfemtt 4t T
R eI, 33 HArb a4 S~7(K 3)ESdE— M
B CBEEEIR S N A R B, LLifar I 35 1R Y R 45 A4 7F NaOH,
NaOMe Z50% ¥V FH T op bl B e i 3R, 5 8507 KK,
R RSN NaOH [F &, Al 2 A& &R ki v,
SER T LRI .

1.2 4¥EH

FATTLL Topoll #1171 Etoposide FIHLHUE #1542
I (Paclitaxel) Ay BH 106 L, 328 BOG) L far - 22 240 54
ORI PR SRR AN i, N &5 4 i HCT116 Fl
N FAE/NGH e 4 e A549, LR A2 N 245 A E /)
1 it Ji g 2 O 400 B8 AS49/T =R Ipysi 4l e E4T 7 MTT il
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Table 1 Antiproliferatory activity against three cancer cell lines
of diphyllin derivatives 1~7

Cancer cells ICSO/(pmol-Lfl)

Compd.
HCT116 A549 A549/T
1 10.3 14.1 83
2 8.1 10.4 7.8
3 1.2 6.9 7.3
4 7.5 8.1 7.8
5 >100 >100 >100
6 >100 >100 >100
7 >100 >100 >100
Paclitaxel 1.1 0.1 >100
Etoposide 13.5 21.4 85.8

© 2013 Chinese Chemical Society & SIOC, CAS

MTT PR RR B, Wit 2= 5 R 5 IR AT A 1~
4 %] HCT116, A549 4 i (1970 il 34 5E 3% % Lt Etoposide B
s, (HOELLERAZIEIE TR 99 . X T A2 W fiid 24 40 i pk
AS49/T IR BE ST VEE S AS49 4l fufkilr, XK IHIX sk
AW AT AL 5 A AR, RPEAZ R 2541
MUFIFEA R X 4 AN SR ERATAEYXT HCT116 41l (1)
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Figure 3 Synthesis of mercaptans diphyllin derivatives 5~7

FHIE T PR T AS49 4, JEh ke 3 it
Uf . FRWIZISAG S P F MR8 0 8 B P 1 T
MHEKATR, o CRATEW RS, TRRTAEDY)
WSS, iy Z BRI A 5~T7 X TPl
TR A I ) A B A LA, U SRR IR
IAREETG PRI T ORI, 35X 7 ML Apxs =g
AR L ) S BEL AT AT WD A (R

2 4t

BATCA L far ik 28 0 J5Uk), A BT PR I R RN A e
Bl 7 A AT A, IERX LA ST T S5
ffilE. MTT SEBGR M, LLfar i 28 S 5 05 B g AR 40on) il
TR =P R 0 B AT — e AR B RS, R
T2 25 40 BT . 12k W0 o8 440 P 486 e 1) 9
PES R KA G, b CRRAT AW e A,
TIRATAEE RS, TG B L far i SR AR AT AR R
3% R TR 1 e 4 ) A T RS . SRR IR
KATEY A D BT HE— 0 10 2 B2 0 5, AR X
HDAC i (1404 LA K A 988 sl A AL 51 565
3 XWEH
3.1 UESIKF

'H NMR F1 °C NMR K H Bruker ARX-300 % 1%
LRI (TMS A AAR) WE; B RH Q-TOF Global
Mass S SGI 2. BT A8 4 T 45 4k 2% 4l sl oy #r 4.
32 EWMERK
32,1 4- L & BIER LA (8~ 11)8946 %,

¥ 2 mmol diphyllin % 60 mL 1, fKKIIA S
mmol K,CO;, 0.2 mmol TBAI F1 4 mmol JACKEER £ BE,
NPT R 56 CRMV3h RINVEEH G, BERRER
R, F 208 2,056 30 mL R AR, 2 85 T /KPR (50
mL X 3), JoKBRERN T4, 98, W45, FENTN LR
LHig) - VCRMER) =1 © 3175 [ 4.
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4-th gt ZAIE TR LBE): 5% 62%. 'H NMR
(CDCLs, 300 MHz) &: 7.52 (s, 1H, 5-ArH), 7.04 (s, 1H,
8-ArH), 6.95 (d, J=7.8 Hz, 1H, 2-ArH), 6.80~6.76 (m,
2H, 5'.6'-ArH), 6.07 (d, J=14.4 Hz, 2H, CH,), 5.45 (s, 2H,
CH,), 4.27 (t, J=6.3 Hz, 2H, CH,), 4.18 (t, J=7.2 Hz, 2H,
CH,), 4.06 (s, 3H, 6-OCHj3), 3.78 (s, 3H, 7-OCHs), 2.63 (t,
J=7.2 Hz, 2H, CH,), 2.26 (dd, J=6.3, 12.9 Hz, 2H, CH,),
1.24 (t, J=6.9 Hz, 3H, CH;); ESI-MS m/z: 495 [M+H]".

4-th gk FZAIE IR L1 (9): 75F 67%. 'H NMR
(CDCLs, 300 MHz) &: 7.54 (s, 1H, 5-ArH), 7.04 (s, 1H,
8-ArH), 6.95 (d, J=8.1 Hz, 1H, 2-ArH), 6.80~6.79 (m,
2H, 5'.6'-ArH), 6.07 (d, J=12.9 Hz, 2H, 7'-CH,), 5.46 (s,
2H, CH,), 4.22 (t, J=5.7 Hz, 2H, CH,), 4.11 (t, J=7.5 Hz,
2H, CH,), 4.05 (s, 3H, 6-OCHj3), 3.88 (d, J=5.1 Hz, 2H,
CH,), 3.79 (s, 3H, 7-OCHj3), 1.95 (s, 2H, CH,), 1.56 (s, 2H,
CH,), 1.24 (t, J=3.6 Hz, 3H, CH;); ESI-MS m/z: 509
[M+H]".

411 M B A FE CUR 4BE(10): 773 64%. 'H NMR
(CDCls, 300 MHz) d: 7.52 (s, 1H, 5-ArH), 7.04 (s, 1H,
8-ArH), 6.95 (d, J=8.1 Hz, 1H, 2'-ArH), 6.80~6.76 (m,
2H, 5',6'-ArH), 6.07 (dd, J=1.2, 14.1 Hz, 2H, CH,), 5.46
(s, 2H, CH,), 4.22 (t, J=6.3 Hz, 2H, CH,), 4.12 (q, J=7.2
Hz, 2H, CH,), 4.04 (s, 3H, 6-OCHj3), 3.78 (s, 3H, 7-OCH3),
237 (t, J=7.2 Hz, 2H, CH,), 1.95 (q, J=6.9 Hz, 2H,
CH,), 1.78 (t, J=8.7 Hz, 2H, CH,), 1.64 (q, J=6.6 Hz,
2H, CH,), 1.25 (t, J=3.6 Hz, 3H, CH;); ESI-MS m/z: 523
[M+H]".

A- 1l ZAEFE PR L BB (11): 77K 69%. 'H NMR
(CDCls, 300 MHz) d: 7.53 (s, 1H, 5-ArH), 7.04 (s, 1H,
8-ArH), 6.95 (d, J/=7.5 Hz, 1H, 2'-ArH ), 6.81~6.79 (m,
2H, 5',6'-ArH), 6.07 (dd, J=1.5, 14.4 Hz, 2H, CH,), 5.46
(s, 2H, CH,), 4.20 (t, J=6.3 Hz, 2H, CH,), 4.12 (t, J=7.2
Hz, 2H, CH,), 4.04 (s, 3H, 6-OCHj3), 3.79 (s, 3H, 7-OCH3),
2.31 (t, J=7.5 Hz, 2H, CH,), 1.91 (t, J=6.6 Hz, 2H, CH,),
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1.68 (t, J=7.2 Hz, 2H, CH,), 1.61 (t, J=5.1 Hz, 2H, CH,),
1.46 (t, J=7.2 Hz, 2H, CH,), 1.24 (t, J=5.1 Hz, 3H, CH;);
ESI-MS m/z: 537 [M+H]".

322 WLt EFARITBRITAY 1~4 896K

4 1 mmol 4-1lifif M 2258 FEBE R LB T 20 mL FF
i, N 10 mmol LiOH, 7£ N, fR# FF 60 CHi: 3
h, TLC KI5 S .45 R Tie 25 bk 25 70 A, FH /KRS,
1 molsL ™" HC1#4k, F CH,Cl, (50 mL X 3)2HK, WtEf
HUAH, ToKORBREN T8, ook, W4s, HE( A T
Fi) L V(TR =40 © 1143 4- b 58U SE R, H it
1T R 2406 IR

4 0.5 mmol 4- 1Ly i 224U ESE IR, 0.5 mmol 2-(7-1
BRI = Me)-N,NN'N'- DY FF R 7 5 1 PR I (HA T U) A
1 mmol N,N-—_ N3 L%(DIPEA) T 10 mL 5 H
KE(DCM)H, FREEG I 0.75 mmol ThIRFEL, =il
V3 he VSRS, I 10 mL CH,CL #FE, 7KL,
TR Bl T, b8, YRR 4E. K W AL E T
NS T2 V(TRE) =60 © 144615 751,

41l it AR T IRFR L (1): B fEAR, PR
34%. m.p. 96~99 ‘C; '"H NMR (CDCls, 300 MHz) o:
7.36 (s, 1H, 5-ArH), 6.84 (s, 1H, 8-ArH), 6.80 (d, J=7.2
Hz, 1H, 2-ArH), 6.63~6.56 (m, 2H, 5',6'-ArH), 5.90 (d,
J=10.8 Hz, 2H, CH,), 5.34 (s, 2H, CH,), 4.12 (t, J=6.3
Hz, 2H, CH,), 3.95 (s, 3H, 6-OCH3), 3.65 (s, 3H, 7-OCHj),
2.17 (s, 2H, CH,), 2.01 (s, 2H, CH,); '*C NMR (CDCls, 75
MHz) 6: 171.3, 170.3, 151.5, 150.1, 147.4, 146.5, 134.3,
130.3, 128.2, 126.2, 125.4, 123.6, 118.7, 110.7, 107.9,
105.9, 101.3, 100.4, 66.9, 60.5, 56.1, 55.6, 29.7, 25.9; IR
(KBI) viax: 718, 806, 926, 1167, 1224, 1259, 1381, 1457,
1506, 1562, 1743, 2923, 3459 cm '; ESI-MS calcd for
C,sH»NOy (M —H) ™ 480.1372 , found 480.1314.

A=l fuf I 2L R PR (2): Gl Ak, PP~
30%. m.p. 92~94 ‘C; 'H NMR (CDCls, 300 MHz) ¢:
7.50 (s, 1H, 5-ArH), 7.02 (s, 1H, 8-ArH), 6.94 (d, J=7.5
Hz, 1H, 2'-ArH), 6.79~6.77 (m, 2H, 5'.6'-ArH), 6.07 (d,
J=12.3 Hz, 2H, CH,), 5.45 (s, 2H, CH,), 4.22 (t, J=6.3
Hz, 2H, CH,), 4.03 (s, 3H, 6-OCHs), 3.77 (s, 3H, 7-OCH3),
1.95 (s, 2H, CH,), 1.84 (s, 2H, CH,), 1.64 (s, 2H, CH,);
3C NMR (CDCls, 75 MHz) d: 171.2, 170.1, 151.6, 150.2,
147.5, 147.4, 146.9, 134.4, 130.6, 128.5, 126.4, 125.4,
123.6, 119.1, 110.8, 108.1, 106.2, 101.3, 100.6, 72.3, 66.9,
56.1, 55.8, 32.5, 28.7, 25.1; IR (KBI) vinax: 719, 827, 926,
1168, 1229, 1258, 1453, 1505, 1556, 1748, 2927, 3452
em ', ESI-MS caled for CygHaNOy (M+H)" 496.1607,
found 496.1602.

172 http://sioc-journal.cn/
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4- I R AR ORI IE (3): Btk Pibm %
35%. m.p. 123~125 “C; '"H NMR (CDCl;, 300 MHz) o:
7.45 (s, 1H, 5-ArH), 6.98 (s, 1H, 8-ArH), 6.90 (d, J=8.1
Hz, 1H, 2-ArH ), 6.75~6.70 (m, 2H, 5',6'-ArH), 6.04 (d,
J=11.4 Hz, 2H, CH,), 5.40 (s, 2H, CH,), 4.14 (t, J=6.6
Hz, 2H, CH,), 4.00 (s, 3H, 6-OCHs), 3.74 (s, 3H, 7-OCHj,),
2.17 (s, 2H, CH,), 1.87 (s, 2H, CH,), 1.73 (s, 2H, CH,),
1.57 (s, 2H, CH,); *C NMR (CDCls, 75 MHz) §: 171.1,
170.0, 151.5, 150.2, 147.5, 147.4, 146.9, 134.4, 130.5,
128.4, 126.4, 125.4, 123.6, 119.0, 110.7, 108.1, 106.1,
101.3, 100.5, 72.2, 66.9, 56.1, 55.8, 32.6, 29.9, 25.6, 25.1;
IR (KBr) v 710, 810, 931, 1165, 1226, 1261, 1396,
1457, 1505, 1562, 1649, 1758, 2923, 3446 cm™'. ESI-MS
calcd for C,;H,sNOy (M+H) " 510.1764, found 510.1739.

A- 1Ly I R AT PEIR A e (4): T lE R, Pbre R
33%. m.p. 93~96 ‘C; '"H NMR (CDCl;, 300 MHz) ¢:
7.49 (s, 1H, 5-ArH), 6.99 (s, 1H, 8-ArH), 6.92 (d, J=7.8
Hz, 1H, 2-ArH ), 6.77~6.73 (m, 2H, 5',6'-ArH), 6.04 (d,
J=12 Hz, 2H, CH,), 5.43 (s, 2H, CH,), 4.18 (t, J=6 Hz,
2H, CH,), 4.01 (s, 3H, 6-OCHs), 3.76 (s, 3H, 7-OCHj,),
2.15 (t, J=6 Hz, 2H, CH,), 1.89 (t, J=6.6 Hz, 2H, CH,),
1.68 (t, J=6 Hz, 2H, CH,), 1.58 (t, J=6.3 Hz, 2H, CH,);
C NMR (CDCl;, 75 MHz) 6: 170.9, 169.8, 151.5, 150.3,
147.5, 147.4, 146.9, 134.4, 130.6, 128.5, 126.4, 125.4,
123.6, 119.2, 110.8, 108.2, 106.2, 101.2, 100.7, 72.4, 66.8,
56.1, 55.8, 31.9, 29.4, 25.8, 25.8, 25.2; IR (KBI) Vinax: 710,
810, 931, 1165, 1226, 1261, 1396, 1457, 1505, 1562, 1649,
1758, 2923, 3446726, 807, 934, 1168, 1226, 1258, 1351,
1450, 1505, 1556, 1649, 1755, 2930, 3429 cm™'. ESI-MS
caled for CogH3oNOy (M+H) " 524.1920, found 524.1915.
323 4Lt E B AAEE 5~7 496K

RARIE T AR 16~18 & BESCHR[13] 7575 4%

¥ 0.37 mmol AR LR T 5 mL NN- L
il (DMF)MF 1, i 0.33 mmol JRACKE )44 16~
18, =HHidt 4~5 h. RNEERE, HOR OEHR %
W, 258 T /KBRS (50 mL X 3), To/KBRIREN T-H8. 1)k,
Wi HIE V(IR CER) - v(Amilk)=1 : 31433 4-
Ly I 22 A e S AR G BERE 19~21. 4lifb s B4kt
AT N B SO

4 0.3 mmol A L BEREAS T 10 mL g, VKGR
T 4 mL 0.3 moleL ™' NaOH ¥, %M 8 h. MW
SEAE, IS HCL WYY pH 2 7, BEAERR 255 R,
H SRR, 2585 T 7KPEE (50 mL X 3), Jo/KinlR
W, LUE, WAE, MRS CE) L V(A
BK)=1 : 315201 Lgy it RO AT AR 5~7.
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A- 1L I 2R AR R AR R IE(S): Bk, W=
26%. m.p. 139~141 “C; '"H NMR (CDCl;, 300 MHz) ¢:
7.52 (s, 1H, 5-ArH), 7.04 (s, 1H, 8-ArH), 6.94 (d, J=7.8
Hz, 1H, 6'-ArH ), 6.79 (s, 1H, 2'-ArH), 6.75 (d, J=7.8 Hz,
1H, 5-ArH), 6.06 (d, J=12.9 Hz, 2H, CH,), 5.45 (s, 2H,
CH,), 4.20 (t, J=6.3 Hz, 2H, CH,), 4.04 (s, 3H, 6-OCH,),
3.78 (s, 3H, 7-OCHj,), 2.73 (t, J=6.3 Hz, 2H, CH,), 1.95~
1.90 (m, 2H, CH,), 1.84~1.79 (m, 2H, CH,), 1.75~1.67
(m, 2H, CH,), 1.58 (s, 1H, SH); *C NMR (CDCl, 75
MHz) J: 169.6, 151.6, 150.3, 147.5, 147.4, 146.9, 134.5,
130.7, 128.5, 126.4, 125.4, 123.6, 119.3, 110.8, 108.2,
106.2, 101.2, 100.6, 72.3, 66.7, 56.1, 38.7, 29.9, 28.8, 25.1;
IR (KBr) vma: 726, 812, 923, 1162, 1221, 1255, 1344,
1452, 1504, 1553, 1648, 1766, 2024, 2922, 3005, 3067
ecm” . MALDI-MS caled for C,sH,cO;SNa (M+Na) "
505.1297, found 505.1292.

4- Ll faf 2R AR IR BRI (6): I (Al AA, AL =
36%. m.p. 101~103 “C; '"H NMR (CDCl;, 300 MHz) ¢:
7.52 (s, 1H, 5-ArH), 7.03 (s, 1H, 8-ArH), 6.94 (d, J=7.8
Hz, 1H, 6'-ArH), 6.79 (s, 1H, 2'-ArH), 6.75 (d, J=8.1 Hz,
1H, 5'-ArH), 6.06 (d, J=13.8 Hz, 2H, CH,), 5.44 (s, 2H,
CH,), 4.19 (t, J=6.3 Hz, 2H, CH,), 4.03 (s, 3H, 6-OCH,),
3.78 (s, 3H, 7-OCHjy), 2.69 (t, J=7.2 Hz, 2H, CH,), 1.95~
1.86 (m, 2H, CH,), 1.78~1.69 (m, 2H, CH,), 1.63~1.58
(m, 2H, CH,), 1.56~1.51 (m, 2H, CH,), 1.23 (s, 1H, SH);
3C NMR (CDCls, 75 MHz) d: 169.7, 151.5, 150.3, 147.5,
147.4, 147.0, 134.4, 130.6, 128.5, 126.4, 154.4, 123.6,
119.2, 110.8, 108.2, 106.2, 101.2, 100.6, 72.4, 66.7, 56.0,
38.7,30.2, 29.1, 28.2, 25.9; IR (KBr) vinax: 735, 813, 932,
1172, 1224, 1262, 1349, 1459, 1503, 1537, 1618, 1757,
2032, 2926, 3010, 3100 cm~'. MALDI-MS calcd for
C,7H,30,SNa (M+Na)" 519.1453, found 519.1452.

A- 1L 2R AR IR PEIE AR IE(7): Tk, DR
14%. m.p. 84~87 ‘C; 'H NMR (CDCl;, 300 MHz) ¢:
7.53 (s, 1H, 5-ArH), 7.04 (s, 1H, 8-ArH), 6.94 (d, J=7.8
Hz, 1H, 6'-ArH ), 6.79 (s, 1H, 2'-ArH), 6.75 (d, J=8.1 Hz,
1H, 5'-ArH), 6.06 (d, J=13.8 Hz, 2H, CH,), 5.45 (s, 2H,
CH,), 4.21 (t, J=6.3 Hz, 2H, CH,), 4.03 (s, 3H, 6-OCH,),
3.78 (s, 3H, 7-OCHj,), 2.69 (t, J=6.9 Hz, 2H, CH,), 1.95~
1.87 (m, 2H, CH,), 1.75~1.58 (m, 8 H, CH,X3), 1.43 (s,
1H, SH); *C NMR (CDCl;, 75 MHz) 6: 169.6, 151.6,
150.3, 147.5, 147.4, 146.9, 134.5, 130.7, 128.5, 126.4,
125.4,119.3, 110.8, 108.2, 106.2, 101.2, 111.6, 72.3, 66.7,
56.1, 38.7, 29.9, 29.7, 28.8, 25.1; IR (KBr) vmax: 721, 811,
929, 1187, 1225, 1259, 1349, 1459, 1503, 1537, 1618,
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1685, 1760, 2854, 2924, 3008, 3091 c¢cm '; MALDI-MS
caled for C,gH300,SNa (M + Na) " 533.1610, found
533.1592.
3.3 MTT A1k & ¥ By 4 P 18 7E 5 14

0T B0 A J T A0 ) e A B, sk v b
RO g R E RS 1~2X10* cell/mL, 0T
96 FLAR 1, FFFLAARL 100 uL. SR AN S g il FL A =
H4L, FUA 100 uL 57955, W75 48 h i g fullfise. ¥
Rt G DMSO Bhis, [RIIH 5¢ 485 7R M ke
FEAH N TR (DMSO W JE Sk 0.1%). FrRg 40 o 251 Ve ke 15
BEEEWREE, 439920 0.01, 0.1, 1, 10, 100 pmoleL ™", HE4LiN
AN 90 uL 24k, BENIREE B 6 NE AL, Z91ER 72 h
IR RN 4R S, B 10 uL MTT % (5
mg/mL), 37 T4 FBEYERFE 4 h, 2GR NLEIMA
H R AA I 100 uL, 37 “C FWFE 5~6 h, BEhR{XLE 570
nm B NN OD fH, JF Hik&amHz. tHE A
B

k2 = (0 R 41 OD— 4 #E 41 OD)/(Kt e 4l OD—

¥ 41 OD) X 100%

K H Sigma plot 1144 ICs 1H.
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