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Abstract Some B-norcholesteryl thiazole compounds were synthesized and their structures were determined by IR, NMR
and HRMS. The antiproliferative activity of the compounds against human lung carcinoma (A549), cervical carcinoma (HeLa),
liver carcinoma (HEPG2) and normal kidney epithelial (HEK293T) cells was assayed. The results showed that some com-
pounds with a structure of N-methylthiazole showed distinct antiproliferative activity against A549 and HEPG2 cells. The
compounds with a structure of N-phenylthiazole displayed a selective antiproliferative activity against HeLa cells and were
almost inactive to HEK293T cells. The research provided a theoretical reference for the exploration of new anti-cancer agents.
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1.1 kZEEH
1 T B-FERRH S WEMATAEY) 5~10 K& R

, CH,Cly/MeOH (V:V = 4:1), -7
(1) O3, CH,Cl,/MeOH ( 1), -78 °C

2. 4G 4 WA ST 18] i S R T 25 & 3
W C-5 A1 C-7 WISLARM B ©AE S5 SCHR[13, 36, 3714
. EE A 3 ME SRR N, BEEY 4. &
GV 4 F o-1RARIK R S NAT BRI B-REHH £ gk
iy s, th&9 5 HI45HIEE IR, NMR & HRMS (7]
FAE. fENMR &, £ 67.75,7.38,7.30 & ¥ T Ph-H
HIML IR, 7E 0 128.7~102.8 A HIHL T Ph-C AL 2447
¥, WG 5 A0 — AR LER. TirE "HNMR 1,
6 7.14 KB —/NMEMEIR R T [AFAE, 6 169.9, 147.7, 134.8
VLR T MR T R, B R O, &9 5 515 3]
THIR. NMR B8 (RAE. A T IAEELEY 5 Rk
AR EREEXT A PR v M R R, ik S
4 FARR 4-BA-o-IRACR /R B, 1538 T HE9
6~10, H AR FFEERD T H R KOG i RAE.

T R A W P A Hp AR R X A W e R v
S, I A A 11 5718 RIS [F) ) co-TRAR K 2B S,
TATH AT T B-BRRH S o (1) N- AT N-IR B e T
AV 12~17 F119~24, FTH G BYIMERHEE T IR,
NMR F1 HRMS 45 #41F 5Z(Scheme 2).

1.2 SE4E45

Jiti g AN e e e R AT R E R AL A TR
AL E DI PUR Y, FRATRAE MTT VWl 7%,
JE T AE VIR NP S m A (HeLa) il 41 (A 549).
JH9eE 40 JL (HEPG2) e N IE &5 b iz 41 B (HEK 293 T) 141
Bl ARV 1, WAL R R 1 R,

AlL,O3, benzene, r.t.

(2) MeZS
HO
1
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3
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Scheme 1 Synthetic route of compounds 5~10
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CH,Br
CH3OH/60 °C
NH,NHCSNHR' CH.OH/B0 °C
HO . 3
3 HN—4
N_
11 R'=CH; H 1
R
18 R'=Ph
12~17,19~ 24
R'=CH;; 12 R=H, 13 R=CF; 14 R=NO,, 15 R=Cl, 16 R=0CH3 17 R=CN

R1

Ph;19 R=H, 20 R=CF3 21 R=NO,, 22 R=Cl, 23 R=0CH3; 24 R=CN

BR3 A 12~17 71 19~24 (16 Bk 2k
Scheme 3  Synthetic route of compounds 12~17 and 19~24

R LG 5~24 AREMDH] IR ML LA FE K 1Cso 1 ¢
Table 1 In vitro antiproliferative activities (ICsy) of compounds
5~24

ICso/(umoleL ™"

A
G HeLa A549 HEPG2 HEK293T
5 >80 >80 >80 >80
6 >80 >80 >80 >80
7 >80 >80 >80 >80
8 >80 >80 >80 >80
9 >80 >80 >80 >80
10 >80 >80 >80 >80
11 5.4 ND ND ND
12 53.5 >80 >80 >80
13 >80 >80 >80 >80
14 554 23.8 30.2 >80
15 >80 >80 >80 >80
16 >80 >80 >80 >80
17 >80 325 19.8 >80
19 >80 >80 >80 >80
20 50.9 >80 >80 >80
21 24.6 >80 >80 >80
22 17.8 >80 >80 >80
23 38.7 >80 >80 >80
24 21.7 >80 >80 >80
Cisplatin 10.1 5.2 222 10.3

“ND: A ME.

IEWER 1 Fow, ATHAR N ERABAARIER B-
[ 8 e e RT AR 5~10, "B AT BT 1 3k Fry e g
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HUARIE T B-FEAE (S e e e R A Mok U, (a9 14 XFFT
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17 £0%F A549 F1 HEPG2 4o 3= AL H3 B S A= A 3 4+ 1
PEA, FIREH T AR IE &S bR 4i it 2 3R g . AT LA
BH, WAV 14 F1 17 #JE T N-FILEMEATAY), [FE)
PEAER N A — N R A2 T A
H N-R IR SE M (1AL A1) 20~24, B4 1% HeLa fif
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MR EN A RGN, SRR NAEY) 20~24 XFHPHE
Jit HeLa 42 50 pge 8 MR A K I B Sk 77, (15t
BRI
{HIE, BT &R B-FfRH 5 e e e A A2 42 % i U
T P e 200 A P 0 1) 455 e A T B A o B A4 . [
W, WA T HAAS Y 11 (HeLa 4H0) & RATTSERTIR
TEF B- PR JH S 25 RN 28 e A7 A= ), R
Al AR FEMEMEER FIERE—ANIRIR S, KRN T 6-4i7
HAR I B K SRR, Remm 1 5 e 40 i o 2 1 i
DNA fI2EA1EH 2.

2 SRS
B 55

PR B8 I R e R A T B R R A IR A B
ﬁﬁﬁ%Jﬁuﬂ%M%@ﬁﬁ%ﬁéﬁE, W TR AT
AR PR H RO E R X AU AU EAX, TRETEAR
Z121E; IR Y6t H Thermo Scientific Nicolet IS-10 {#
ST 2T A 6 A 5E (Thermo - Scientific, America); 'H
NMR 1 3C NMR % {1 [F Bruker AV-300 %4 5, Bruker
AV-600 AU FARZREILIRBCN E ;5 7 F iR H 2% E
Agilent 6210 TOFMS Jii #E4Y Il € (Agilent Technologies,
America); 21 H 34 5E 7& PEVEAL SR MTT J73%, i H
MLLTISKAN MK3 73 J6 A% | € (Thermo Scientific,
Shanghai, China).
22 ZWHE
2.12 b 5~10 89— Lk &

0.3 mmol tb &Y 4 ¥ fET 50 mL CH;OH H, )5
TN o-IRAK 2B 4-HUAR-0- IR 2B 0.45 mmol,
A 60 C, A F4kS M 2~3 h. TLC BREZAS
TG S5k} 5 5 b ROBE[ TR VA g - V(IR &
BEY=1: 1] WUEZHFrA AR, 52000 B 40 Pk
kA E AT 23 2545 2 H A5 =4 5~10.

S-RIEMEME-D-(3p,54'- ¥R FE-6E-B-F&)IH £ -6'- %

2.1
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f#(5): s EMIRA, 723 71%. '"H NMR (300 MHz,
CDCly) &: 7.75 (d, J=7.2 Hz, 1H, 2,6-PhH), 7.38 (t, J=
7.8 Hz, 2H, 3,5-PhH), 7.32~7.28 (m, 1H, 4-PhH), 7.14 (d,
J=6.4 Hz, 1H, C6-H), 6.73 (s, 1H, 4-ArH), 4.17 (br s, 1H,
OH), 3.46 (s, 1H, OH), 2.18~2.12 (m, 2H, C7-H and
C8-H), 0.94 (d, J=6.3 Hz, 3H, 21-CH3), 0.90 (s, 3H,
19-CHs), 0.88 (d, J=6.6 Hz, 6H, 26- and 27-CHj,), 0.72 (s,
3H, 18-CH;); "*C NMR (75 MHz, CDCly) J: 169.9
(2-ArC), 150.7 (6-C), 147.7 (4-ArC), 134.8 (5-ArC), 128.6
(1'-PhC), 127.7 (2'.6'-PhC), 126.0 (4'-PhC), 102.8
(3',5'-PhC), 83.7 (5-C), 67.0 (3-C), 56.4 (17-C), 56.05
(14-C), 55.7 (7-C), 52.0 (9-C), 45.4 (13-C), 44.7 (8-C),
43.5 (10-C), 42.5 (12-C), 39.8 (24-C), 39.5 (4-C), 36.3
(22-C), 35.6 (20-C), 28.7 (1-C), 28.6 (2-C), 28.0 (16-C),
27.7 (25-C), 24.7 (15-C), 23.9 (23-C), 22.8 (26-C), 22.6
(27-C), 21.6 (11-C), 18.8 (21-C), 18.2 (19-C), 12.6 (18-C);
IR (KBr) v: 3439, 2953, 2858, 1706, 1567, 1442, 1380,
1325, 1278, 1071, 1051, 1024 cm™'; HREIMS caled for
C36Hs54N30,S [M+H]™ 592.3937, found 592.3923.

5-(4'- =5 R ) AR SR E MR 2-(3p,58'- — ¥ L -6 E-B-
B ) AH 5 -6'- FH S 7 (6): B L THUIR AR, P23 73%. 'H
NMR (300 MHz, CDCl3) 6: 8.11 (d, J=8.1 Hz, 1H, Ar-H),
7.83 (d, J=8.1 Hz, 2H, 2,6-PhH), 7.78 (d, J=8.1 Hz, 1H,
C6-H), 7.62 (d, J=8.1 Hz, 2H, 3,5-PhH), 7.26 (s, 1H,
NH), 6.82 (s, 1H, 4-ArH), 4.46 (s, 1H, OH), 4.19 (br s, 1H,
C3-H), 4.13 (dd, J=14.1, 6.9 Hz, 1H, C7-H), 3.45 (s, 1H,
OH), 2.22~2.16 (m, 2H, C4-H), 0.93 (d, J=6.6 Hz, 3H,
21-CHs), 0.92 (s, 3H, 19-CHj), 0.87 (d, J=6.6 Hz, 6H, 26-
and 27-CH3), 0.72 (s, 3H, 18-CH;); °C NMR (75 MHz,
CDCly) §: 170.0 (2-ArC), 148.8 (6-C), 137.6 (5-ArC),
129.7 (1-PhC), 129.3 (4-ArC), 126.1 (2',6'-PhC), 125.9
(3',5'-PhC), 125.6 (4-PhC), 104.8 (CF5), 83.7 (5-C), 67.1
(3-C), 56.4 (17-C), 56.1 (14-C), 55.6 (7-C), 51.9 (9-C),
45.4 (13-C), 44.7 (8-C), 43.6 (10-C), 42.3 (12-C), 39.8
(24-C), 39.5 (4-C), 36.2 (22-C), 35.6 (20-C), 30.3 (1-C),
28.5 (2-C), 28.0 (16-C), 27.6 (25-C), 24.7 (15-C), 23.8
(23-C), 22.8 (26-C), 22.5 (27-C), 21.6 (11-C), 18.8 (21-C),
18.3 (19-C), 12.5 (18-C); IR (KBr) v: 3416, 2945, 2863,
1709, 1614, 1564, 1524, 1448, 1409, 1377, 1320, 1170,
1125, 1066, 1013 cm'; HREIMS calcd for Cs;Hs3F3N;0,S
[M+H]" 660.3811, found 660.3806.

S-(4'- i FL) A FL WE ML -2-(3p 5- ¥4 FE-6E-B-[%)H
$5-6"- F SR (7): B MPIRIAR, 7% 73%. '"H NMR
(300 MHz, CDCLy) §: 8.21 (d, J=8.8 Hz, 2H, 3',5'-PhH),
7.87 (d, J=8.8 Hz, 2H, 2',6'-PhH), 7.23 (d, J=6.6 Hz, 1H,
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C6-H), 6.94 (s, 1H, 4-ArH), 4.20 (br s, 1H, C3-H), 3.87 (s,
1H, OH), 3.44 (s, 1H, OH), 2.22~2.15 (m, 2H, C7-H and
C8-H), 0.93 (d, J=6.6 Hz, 3H, 21-CHj), 0.92 (s, 3H,
19-CH;), 0.86 (d, J=6.6 Hz, 6H, 26- and 27-CHj3), 0.71 (s,
3H, 18-CH;); "C NMR (75 MHz, CDCly) d: 170.0
(2-ArC), 148.7 (6-C), 148.4 (4-ArC), 146.8 (4-PhC), 140.7
(1'-PhC), 126.4 (2',6'-PhC), 124.1 (3',5-PhC), 106.9
(5-ArC), 83.7 (5-C), 67.1 (3-C), 56.4 (17-C), 56.1 (14-C),
55.6 (7-C), 52.0 (9-C), 45.4 (13-C), 44.7 (8-C), 43.6
(10-C), 42.4 (12-C), 39.8 (24-C), 39.5 (4-C), 36.2 (22-C),
35.6 (20-C), 28.6 (1-C), 28.5 (2-C), 28.0 (16-C), 27.7
(25-C), 24.7 (15-C), 23.8 (23-C), 22.8 (26-C), 22.5 (27-C),
21.6 (11-C), 18.8 (21-C), 18.3 (19-C), 12.5 (18-C); IR
(KBr) v: 3491, 2898, 1709, 1604, 1517, 1407, 1340, 1277,
1202, 1175, 1108, 1045, 1008 cm '; HREIMS calcd for
Cs6Hs3N40,S [M+H]" 637.3788, found 637.3767.

5-(4-F) R FLBEME -3, 54/ — $2Fh-6E-B-F#)JIH & -
6'- S I7(8): sE IR, 773 84%. 'H NMR (300
MHz, CDCly) d: 7.65 (d, J=8.7 Hz, 2H, 3',5'-PhH), 7.32
(d, J=8.7 Hz, 2H, 2'.6'-PhH), 7.16 (d, J=6.3 Hz, 1H,
C6-H), 6.70 (s, 1H, 4-ArH), 4.20~4.10 (m, 1H, C3-H),
3.84 (br s, 1H, OH), 3.45 (br s, 1H, OH), 2.18~2.12 (m,
2H, C7-H and C8-H), 0.93 (d, J=6.3 Hz, 3H, 21-CH;),
0.89 (s, 3H, 19-CH;), 0.88 (J=6.6 Hz, 6H, 26- and
27-CH;), 0.72 (s, 3H, 18-CH;); *C NMR (75 MHz,
CDCly) §: 170.1 (2-ArC), 149.5 (6-C), 147.9 (4-ArC),
133.4 (4-PhC), 133.3 (1'-PhC), 128.8 (3',5'-PhC), 127.3
(2',6'-PhC), 103.2 (5-ArC), 83.7 (5-C), 67.0 (3-C), 56.4
(17-C), 56.1 (14-C), 55.7 (7-C), 52.0 (9-C), 45.4 (13-C),
44.7 (8-C), 43.6 (10-C), 42.4 (12-C), 39.8 (24-C), 39.5
(4-C), 36.2 (22-C), 35.6 (20-C), 28.6 (1-C), 28.6 (2-C),
28.0 (16-C), 27.6 (25-C), 24.7 (15-C), 23.9 (23-C), 22.8
(26-C), 22.6 (27-C), 21.0 (11-C), 18.8 (21-C), 18.2 (19-C),
12.6 (18-C); IR (KBr) v: 3354, 2903, 1701, 1574, 1475,
1462, 1399, 1380, 1317, 1290, 1265, 1045, 1015 cm ';
HREIMS caled for CiHs;CIN3O,S [M+H]" 626.3547,
found 626.3552.

S-(4'-H AR FE ) R FL Ik 2- (387, 5'- — F2 FL-6E-B-[#)
JH5-6'-FEEE(9): BEEHPIRRAK, 73 88%. 'H NMR
(300 MHz, CDCly) §: 7.65 (d, J=8.7 Hz, 2H, 2',6'-PhH),
7.16 (d, J=6.0 Hz, 1H, C6-H), 6.89 (d, J=8.7 Hz, 2H,
3',5'-PhC), 6.57 (s, 1H, 4-ArH), 4.15 (br s, 1H, C3-H), 3.82
(s, 3H, OCHj3), 2.16~2.11 (m, 2H, C7-H and C8-H), 0.93
(d, J=6.6 Hz, 3H, 21-CHj3), 0.89 (s, 3H, 19-CH3), 0.88 (d,
J=6.6 Hz, 6H, 26- and 27-CH3), 0.71 (s, 3H, 18-CH3); *C
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NMR (75 MHz, CDCl;) d: 170.0 (2-ArC), 159.3 (4-PhC),
150.2 (6-C), 147.7 (5-ArC), 127.7 (4-ArC), 127.3 (2,6
PhC), 114.0 (3',5'-PhC), 100.9 (1'-PhC), 83.6 (5-C), 67.0
(3-C), 56.4 (17-C), 56.0 (14-C), 55.7 (7-C), 55.3 (OCHs),
51.9 (9-C), 45.3 (13-C), 44.7 (8-C), 43.6 (10-C), 42.4
(12-C), 39.8 (24-C), 39.5 (4-C), 36.2 (22-C), 35.7 (20-C),
28.6 (1-C), 28.6 (2-C), 28.0 (16-C), 27.6 (25-C), 24.7
(15-C), 23.9 (23-C), 22.8 (26-C), 22.6 (27-C), 21.6 (11-C),
18.8 (21-C), 18.2 (19-C), 12.6 (18-C); IR (KBr) v: 3426,
2925, 1711, 1607, 1566, 1511, 1499, 1459, 1374, 1165,
1108, 1026 cm™'; HREIMS caled for C3;,HsgN;05S [M+
H]" 622.4042, found 622.4023.

S-(4-F ) I M 2-(3p 54'- — $FE-6E-B-[%)JH
$5-6"- FEEFE(10): SEAFCTHRRIA, 73R 85%. "H NMR
(600 MHz, CDCls) 8: 7.77 (d, J=8.4 Hz, 2H, 2',6'-PhH),
7.58 (d, J=8.4 Hz, 2H, 3',5'-PhH), 7.17 (d, J=6.0 Hz, 1H,
C6-H), 6.83 (s, 1H, 4-ArH), 4.13 (br s, 1H, C3-H), 3.95 (s,
1H, OH), 2.13~2.09 (m, 2H, C8-H and C7-H), 0.89 (d,
J=6.0 Hz, 3H, 21-CH;), 0.84 (s, 3H, 19-CH;), 0.84 (d,
J=6.6 Hz, 3H, 26- or 27-CH;), 0.83 (d, J=6.6 Hz, 3H,
26- or 27-CHj), 0.67 (s, 3H, 18-CH;); “C NMR (150
MHz, CDCl;) o: 171.6 (2-ArC), 150.2 (6-C), 149.8
(5-ArC), 140.2 (1'-PhC), 133.9 (3',5'-PhC), 127.7 (2.6
PhC), 120.4 (4-ArC), 112.0 (CN), 107.5 (4-PhC), 85.1
(5-C), 68.4 (3-C), 57.7 (17-C), 57.4 (14-C), 57.0 (7-C),
53.0 (9-C), 46.8 (13-C), 46.1 (8-C), 45.0 (10-C), 43.7
(12-C), 41.1 (24-C), 40.9 (4-C), 37.6 (22-C), 37.0 (20-C),
30.0 (1-C), 29.7 (2-C), 29.4 (16-C), 29.0 (25-C), 26.1
(15-C), 25.2 (23-C), 24.3 (26-C), 24.0 (27-C), 23.0 (11-C),
20.2 (21-C), 19.8 (19-C), 14.0 (18-C); IR (KBr) v: 3384,
2928, 2223, 1706, 1602, 1556, 1456, 1407, 1325, 1263,
1169, 1043, 1009 cm '; HREIMS calcd for Cs;Hs3N,0,S
[M+H]" 617.3889, found 617.3898.

3.1.3 b4 12~17 894 5%

WEY 12~17 #LBUEY 5~10 K6 AR 7 AT
il &, (HRMEHAEY 11N RNEY, &% 11 1
W22 SCHR[20] 70 1 7 V2347 1) 4%

(38,58 - —F2 -6 E-B-Ff) I 5 -6"- i N-FI Jk-5-2%
SEMEME2(3H)-Y R (12): SRR PRI, 725 76%. 'H
NMR (300 MHz, CDCl3) 8: 7.77 (d, 1H, J=5.4, C6-H),
7.45~743 (m, 3H, 3'4,5-PhH), 7.36~7.34 (m, 2H,
2',6'-PhH), 5.92 (s, 1H, 4-ArH), 4.74 (s, 1H, OH), 4.01 (br
s, 1H, C3-H), 3.71 (br s, 1H, OH), 3.29 (s, 3H, N-CH;),
2.28 (dd, 1H, J=9.0, 5.1 Hz, C7-H), 2.11~2.04 (m, 2H,
C8-H and C4-H), 0.98 (s, 3H, 19-CH3), 0.93 (d, 3H, J=6.6
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Hz, 21-CH3), 0.87 (d, 6H, J=6.3 Hz, 26- and 27-CH;),
0.69 (s, 3H, 18-CH3); '>C NMR (75 MHz, CDCl;) 6: 169.8
(2-ArC), 157.7 (6-C), 140.9 (5-ArC), 131.0 (1'-PhC), 129.2
(4-PhC), 128.8 (2'6-PhC), 128.7 (3'5-PhC), 98.8
(4-ArC), 83.2 (5-C), 67.2 (3-C), 56.6 (17-C), 55.7 (14-C),
54.3 (7-C), 50.0 (9-C), 45.2 (13-C), 44.9 (10-C), 44.8
(12-C), 44.6 (24-C), 39.9 (N-CH3), 39.5 (4-C), 36.2 (8-C),
35.7 (22-C), 33.4 (20-C), 28.5 (1-C), 28.3 (2-C), 28.0
(16-C), 27.3 (25-C), 24.9 (15-C), 23.8 (23-C), 22.8 (26-C),
22.5 (27-C), 21.6 (11-C), 18.8 (21-C), 18.8 (19-C), 12.6
(18-C); IR (KBr) v: 3492, 2926, 1625, 1556, 1451, 1368,
1308, 1169, 1123 cm '; HREIMS calcd for Cs;HsgN;0,S
[M-+H]" 606.4093, found 606.4104.

(3B.5p - KE-6 E-B-FF)IH (5 -6'- H1 i N-FJE-5-(4'-
R HE ) R IR R 2 (3 H)- I R (13): B KR B H R VLA,
P22 55%. "H NMR (600 MHz, CDCl;) d: 7.74 (d, J=4.8
Hz, 1H, C6-H), 7.25 (d, J=8.4 Hz, 2H, 3',5'-PhH), 6.94 (d,
J=8.4 Hz, 2H, 2',6'-PhH), 5.84 (s, 1H, 4-ArH), 4.83 (s,
1H, OH), 3.98 (br s, 1H, C3-H), 3.73 (br s, 1H, OH), 3.26
(s, 3H, N-CH3), 2.26 (dd, J=9.0, 4.8 Hz, 1H, C7-H), 2.05
(m, 2H, C8-H and C4-H), 0.96 (s, 3H, 19-CH3), 0.91 (d,
J=6.0 Hz, 3H, 21-CH;), 0.85 (d, J=6.6 Hz, 3H, 26- or
27-CHj), 0.84 (d, J=6.6 Hz, 3H, 26- or 27-CHs3), 0.66 (s,
3H, 18-CH;); *C NMR (150 MHz, CDCLy) &: 171.3
(2-ArC), 161.7 (6-C), 158.9 (1'-PhC), 142.1 (5-ArC), 131.6
(2',6'-PhC), 124.6 (4-PhC), 115.6 (3',5'-PhC), 99.4 (4-
ArC), 84.6 (5-C), 68.6 (3-C), 58.1 (17-C), 57.1 (14-C),
56.8 (7-C), 55.5 (9-C), 51.2 (13-C), 46.5 (10-C), 46.4
(12-C), 46.2 (24-C), 46.0 (N-CH3), 41.3 (4-C), 40.9 (8-C),
37.6 (22-C), 37.1 (20-C), 30.0 (1-C), 29.7 (2-C), 29.4
(16-C), 28.5 (25-C), 26.3 (15-C), 25.2 (23-C), 24.2 (26-C),
24.0 (27-C), 23.0 (11-C), 20.3 (21-C), 20.2 (19-C), 14.0
(18-C); IR (KBr) v: 3449, 2922, 1721, 1622, 1544, 1508,
1320, 1251, 1173, 1120, 1015 cm '; HREIMS calcd for
C35HssF3N;0,8 [M+H]" 674.3967, found 674.3968.

(3B,5p-—FaKE-6 E-B-FF)IH (5 -6'- H i N-FJE-5-(4'-
T 36 R R M2 (3 H)-NY W (14): SRR LRI A, 7P
64%. "H NMR (600 MHz, CDCl;) o: 8.28 (d, J=8.4 Hz,
2H, 3',5'-PhH), 7.75 (d, J=>5.4 Hz, 1H, C6-H), 7.53 (d, J=
8.4 Hz, 2H, 2',6'-PhH), 6.08 (s, 1H, 4-ArH), 4.48 (s, 1H,
OH), 3.99 (s, 1H, C3-H), 3.30 (s, 3H, N-CH3), 2.26 (dd,
J=9.0, 6.0 Hz, 1H, C7-H), 2.03~2.02 (m, 2H, C8-H and
C4-H), 0.93 (s, 3H, 19-CH;), 0.89 (d, J=6.6 Hz, 3H,
21-CHs), 0.84 (d, J=6.6 Hz, 3H, 26- or 27-CH3), 0.83 (d,
J=6.6 Hz, 3H, 26- or 27-CH3), 0.65 (s, 3H, 18-CH;); *C
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NMR (150 MHz, CDCl;) d: 170.6 (2-ArC), 160.2 (6-C),
149.3 (4-PhC), 140.2 (1'-PhC), 138.5 (5-ArC), 130.6
(2',6'-PhC), 125.6 (3',5'-PhC), 103.5 (4-ArC), 84.6 (5-C),
68.6 (3-C), 58.1 (17-C), 57.1 (14-C), 55.9 (7-C), 51.4
(9-C), 46.6 (13-C), 46.2 (10-C), 46.0 (12-C), 45.8 (24-C),
41.2 (N-CH3), 40.9 (4-C), 37.6 (8-C), 37.1 (22-C), 35.3
(20-C), 30.0 (1-C), 29.6 (2-C), 29.4 (16-C), 28.6 (25-C),
26.3 (15-C), 25.2 (23-C), 24.2 (26-C), 24.0 (27-C), 23.0
(11-C), 20.3 (21-C), 20.2 (19-C), 14.0 (18-C); IR (KBr) v:
3440, 2931, 1626, 1554, 1467, 1423, 1281, 1169, 1111,
1075 cm™'; HREIMS caled for Cy;HssN,O,S [M+H]"
651.3944, found 651.3950.

(3B,5B-—F2 k-6 E-B-[%)H 5 -6'- i N-H HL-5-(4'-
SO ILMEME-2(3H)-NY BE(15): B MPIRIBUE, 7% 69%.
'H NMR (600 MHz, CDCl3) d: 7.76 (d, J=5.4 Hz, 1H,
C6-H), 7.39 (d, J=8.4 Hz, 2H, 3',5'-PhH), 7.26 (d, J=8.4
Hz, 2H, 2',6'-PhH), 5.92 (s, 1H, 4-ArH), 4.63 (s, 1H, OH),
3.99 (br s, 1H, C3-H), 3.26 (s, 3H, N-CH;), 2.25 (dd, J=
9.0, 5.4 Hz, 1H, C7-H), 2.06~2.01 (m, 2H, C8-H and
C4-H), 0.94 (s, 3H, 19-CH;), 0.89 (d, J=6.0 Hz, 3H,
21-CHs), 0.84 (d, J=6.6 Hz, 3H, 26- or 27-CHj,), 0.83 (d,
J=6.6 Hz, 3H, 26- or 27-CH3), 0.66 (s, 3H, 18-CH3); *C
NMR (150 MHz, CDCl;) d: 170.9 (2-ArC), 159.6 (6-C),
141.2 (1'-PhC), 136.8 (4-PhC), 131.4 (3',5'-PhC), 130.6
(3-ArC), 130.5 (2',6'-PhC), 101.1 (4-ArC), 84.6 (5-C), 68.6
(3-C), 58.1 (17-C), 57.1 (14-C), 55.8 (7-C), 51.4 (9-C),
46.6 (13-C), 46.2 (10-C), 46.1 (12-C), 45.8 (24-C), 41.3
(N-CH3), 40.9 (4-C), 37.6 (8-C), 37.1 (22-C), 35.0 (20-C),
30.0 (1-C), 29.6 (2-C), 29.4 (16-C), 28.6 (25-C), 26.3
(15-C), 25.2 (23-C), 24.2 (26-C), 24.0 (27-C), 23.0 (11-C),
20.3 (21-C), 20.2 (19-C), 14.0 (18-C); IR (KBr) v: 3447,
2949, 2855, 1721, 1620, 1586, 1554, 1500, 1462, 1366,
1322, 1166, 1127, 1065, 1017 cm™'; HREIMS calcd for
C57Hs5CIN;0,S [M+H]" 640.3703, found 640.3716.

(3B,5p8 - —F2 -6 E-B-F5)fH 5 -6"- H i N-FH J:-5-(4'-
FH A 2 ) R SE R W 2 (3 HT)-HY R (16): B (B JHPIR A, 7=
70%. "H NMR (300 MHz, CDCl3) &: 7.76 (d, J=5.1 Hz,
1H, C6-H), 7.27 (d, J=8.7 Hz, 1H, 2',6'-PhH), 6.96 (d, J=
8.7 Hz, 2H, 3',5-PhH), 5.85 (s, 1H, 4-ArH), 4.79 (s, 1H,
OH), 4.00 (br s, 1H, C3-H), 3.85 (s, 3H, OCH3), 3.73 (s,
1H, OH), 3.27 (s, 3H, N-CH3), 2.27 (dd, J=9.0, 5.1 Hz,
1H, C7-H), 2.10~2.04 (m, 2H, C8-H and C4-H), 0.97 (s,
3H, 19-CH3), 0.93 (d, J=6.6 Hz, 3H, 21-CH,), 0.87 (d,
J=6.6 Hz, 6H, 26- and 27-CHj), 0.69 (s, 3H, 18-CH;); "*C
NMR (75 MHz, CDCly) 6: 169.8 (2-ArC), 160.3 (6-C),
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157.5 (4-PhC), 140.7 (5-ArC), 130.1 (2',6-PhC), 123.3
(1'-PhC), 114.2 (3',5'-PhC), 98.0 (4-ArC), 83.2 (5-C), 67.2
(3-C), 56.8 (-OCHj3), 55.7 (17-C), 55.4 (14-C), 54.2 (7-C),
50.0 (9-C), 45.2 (13-C), 44.9 (10-C), 44.8 (12-C), 44.6
(24-C), 39.9 (N-CH3), 39.5 (4-C), 36.2 (8-C), 35.7 (22-C),
33.3 (20-C), 28.5 (1-C), 28.3 (2-C), 28.0 (16-C), 27.2
(25-C), 24.9 (15-C), 23.8 (23-C), 22.8 (26-C), 22.5 (27-C),
21.6 (11-C), 18.8 (21-C), 18.8 (19-C), 12.6 (18-C); IR
(KBr) v: 3437, 2940, 2860, 1620, 1588, 1544, 1506, 1464,
1423, 1361, 1290, 1249, 1170, 1125, 1072, 1038 cm ';
HREIMS caled for CisHssN;OsS [M+H] ' 636.4199,
found 636.4200.

(38,54 - — 2 HL-6 E-B-F)IH 5 -6'- Il N-F Jk-5-(4'-
BRI M 2(3H)-NY R (17): ¥ LR AR, PR
67%. '"H NMR (600 MHz, CDCl3) J: 7.73~7.69 (m, 4H,
2'3',5".6'-PhH), 7.47~7.45 (d, J=7.8 Hz, 1H, C6-H), 6.01
(s, 1H, 4-ArH), 4.47 (s, 1H, OH), 3.97 (s, 1H, C3-H), 3.35
(s, 1H, OH), 3.26 (s, 3H, N-CH;), 2.24~2.22 (m, 1H,
C7-H), 2.02~1.99 (m, 2H, C8-H and C4-H), 0.91 (d, J=
6.0 Hz, 3H, 21-CHj3), 0.87 (s, 3H, 19-CHj), 0.81 (d, J=6.0
Hz, 6H, 26- and 27-CH3), 0.64 (s, 3H, 18-CH;); °C NMR
(150 MHz, CDCly) 6: 170.7 (2-ArC), 160.0 (6-C), 140.5
(1'-PhC), 136.7 (5-ArC), 134.1 (3',5'-PhC), 130.5 (2',6"-
PhC), 119.6 (4-ArC), 114.1 (CN), 102.9 (4-PhC), 84.6
(5-C), 68.5 (3-C), 58.0 (17-C), 57.0 (14-C), 56.0 (7-C),
55.9 (9-C), 51.4 (13-C), 46.6 (10-C), 46.2 (12-C), 45.8
(24-C), 41.2 (N-CH3), 40.9 (4-C), 37.6 (8-C), 37.0 (22-C),
35.2 (20-C), 30.0 (1-C), 29.6 (2-C), 29.4 (16-C), 28.6
(25-C), 26.3 (15-C), 25.2 (23-C), 24.2 (26-C), 24.0 (27-C),
23.0 (11-C), 20.3 (21-C), 20.2 (19-C), 14.0 (18-C); IR
(KBr) v: 3467, 2858, 2225, 1634, 1583, 1551, 1499, 1464,
1425, 1306, 1269, 1173, 1072, 1017 cm™'; HREIMS calcd
for C33HssN40,S [M+H]" 631.4046, found 631.4055.
3.1.4 b4 19~24 694 &

WEY 19~24 FIEAED) 5~10 HIE R 3T
il %, (HRMHAEY 18 1NN EY), &7 18 1
P 225 SCHR 2017 1 7 V3047 1) 4%

(3B.,5B - F2 H-6E-B-[F)IH 5 -6'- I iE N-ZKFE-5-7K
FLEIR-D(3H)-IY B2 (19): B EIHARIBAR, PF 62%. 'H
NMR (600 MHz, CDCly) o: 7.63 (d, J=5.4 Hz, 1H,
C6-H), 7.28~7.04 (m, 10H, Ph-H), 6.08 (s, 1H, 4-ArH),
4.75 (s, 1H, OH), 3.96 (s, 1H, C3-H), 3.84 (br s, 1H, OH),
222 (dd, J=9.6, 6.0 Hz, 1H, C7-H), 2.05~2.02 (m, 2H,
C8-H and C4-H), 0.94 (s, 3H, 19-CH;), 0.91 (d, J=6.6 Hz,
3H, 21-CHs), 0.87 (d, J=6.6 Hz, 3H, 26- or 27-CHj), 0.86
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R

(d, J=6.6 Hz, 3H, 26- or 27-CH,), 0.66 (s, 3H, 18-CH;);
BC NMR (150 MHz, CDCls) d: 171.0 (2-ArC), 160.4
(6-C), 141.7 (5-ArC), 138.8 (1"-NPhC), 132.5 (1-PhC),
130.3 (Ph-C), 130.0 (Ph-C), 129.9 (Ph-C), 129.8 (Ph-C),
129.7 (Ph-C), 129.6 (Ph-C), 129.1 (Ph-C), 102.0 (4-ArC),
84.7 (5-C), 68.5 (3-C), 582 (17-C), 57.1 (14-C), 55.8
(7-C), 51.3 (9-C), 46.6 (13-C), 46.2 (10-C), 45.9 (12-C),
458 (24-C), 41.3 (4-C), 40.9 (8-C), 37.6 (22-C), 37.1
(20-C), 30.0 (1-C), 29.6 (2-C), 29.4 (16-C), 28.5 (25-C),
26.2 (15-C), 25.3 (23-C), 24.3 (26-C), 24.0 (27-C), 23.1
(11-C), 20.4 (21-C), 20.2 (19-C), 14.1 (18-C); IR (KBr) v:
3439, 2933, 2855, 1624, 1569, 1544, 1492, 1455, 1295,
1165, 1123, 1011 cm™'; HREIMS caled for C4HssN;O,S
[M+H]" 668.4250, found 668.4248.
(3B,5B-—F2 -6 E-B-[%)H 5 -6'- FHE N-ZKHL-5-(4'-
R R ) SR E -2 (3 H)-RY TR (20): B AR, 7
# 63%. '"H NMR (600 MHz, CDCl3) d: 7.63 (d, J=5.4
Hz, 1H, C6-H), 7.42 (d, J=8.4 Hz, 2H, 3',5'-PhH), 7.31 (d,
J=8.4 Hz, 2H, 2',6'-PhH), 7.26 (t, J=7.2 Hz, 1H, N-PhH),
7.2~7.17 (m, 4H, N-PhH), 6.20 (s, 1H, 4-ArH), 4.65 (br s,
1H, OH), 3.98 (br s, 1H, C3-H), 2.23 (dd, J=9.6, 5.4 Hz,
1H, C7-H), 2.05~2.02 (m, 2H, C8-H and C4-H), 0.94 (s,
3H, 19-CH;), 0.91 (d, J=6.6 Hz, 3H, 21-CH3), 0.86 (d,
J=6.6 Hz, 3H, 26- or 27-CH;), 0.85 (d, J=6.6 Hz, 3H,
26- or 27-CH3), 0.65 (s, 3H, 18-CH;); *C NMR (CDCls,
150 MHz) 0: 170.6 (2-ArC), 161.0 (6-C), 140.3 (5-ArC),
138.5 (1"-NPhC), 136.0 (1'-PhC), 131.7 (CFs), 130.5
(3",5"-NPhC), 129.8 (2',6'-PhC), 129.7 (2",6"-NPhC),
126.7 (3',5'-PhC), 104.0 (4-ArC), 84.7 (5-C), 68.6 (3-C),
58.1 (17-C), 57.1 (14-C), 55.6 (9-C), 51.2 (13-C), 46.6
(10-C), 46.2 (12-C), 45.9 (24-C), 41.3 (4-C), 40.9 (8-C),
37.6 (22-C), 37.1 (20-C), 29.9 (1-C), 29.6 (2-C), 29.4
(16-C), 28.4 (25-C), 26.3 (15-C), 25.2 (23-C), 24.2 (26-C),
24.0 (27-C), 23.0 (11-C), 20.3 (21-C), 20.2 (19-C), 14.0
(18-C); IR (KBr) v: 3421, 2943, 2856, 1622, 1594, 1542,
1499, 1425, 1362, 1167, 1088 cm™'; HREIMS calcd for
C43Hs7F3N30,S [M+H]" 736.4124, found 736.4095.
(38,58 -—F2 -6 E-B-B&)IH 5 -6"- i N-ZKHk-5-(4'-
Tl 3 ) 2R e 2 (3 H)- MY R (21): TEAZCIHCIR TR, P2
60%. 'H NMR (600 MHz, CDCl;) 6: 8.02 (d, J=9.0 Hz,
2H, 3',5-PhH), 7.63 (d, J=5.4 Hz, 1H, C6-H), 7.32 (t, J=
7.2 Hz, 2H, N-PhH), 7.27 (d, J=7.2 Hz, 1H, N-PhH), 7.22
(d, J=9.0 Hz, 2H, 2',6'-PhH), 7.19 (d, J=7.2 Hz, 2H,
N-PhH), 6.31 (s, 1H, 4-ArH), 4.52 (s, 1H, OH), 3.98 (s,
1H, C3-H), 2.23 (dd, J=9.6, 6.0 Hz, 1H, C7-H), 2.04~
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2.02 (m, 2H, C8-H and C4-H), 0.93 (s, 3H, 19-CHj3), 0.90
(d, J=6.6 Hz, 3H, 21-CH3), 0.85 (d, J=6.6 Hz, 3H, 26- or
27-CHs3), 0.84 (d, J=6.6 Hz, 3H, 26- or 27-CH,), 0.65 (s,
3H, 18-CH;3); °C NMR (150 MHz, CDCly) §: 170.2
(2-ArC), 161.4 (6-C), 148.5 (4-PhC), 139.5 (5-ArC), 138.6
(1'-PhC), 138.5 (1"-NPhC), 130.7 (3",5"-NPhC), 130.2
(4"-NPhC), 130.0 (2',6'-PhC), 129.6 (2",6"-NPhC), 125.0
(3',5'-PhC), 105.8 (4-ArC), 84.7 (5-C), 68.6 (3-C), 58.1
(17-C), 57.1 (14-C), 55.8 (7-C), 51.3 (9-C), 46.6 (13-C),
46.2 (10-C), 45.9 (12-C), 45.8 (24-C), 41.3 (4-C), 40.9
(8-C), 37.6 (22-C), 37.1 (20-C), 29.9 (1-C), 29.6 (2-C),
29.4 (16-C), 28.4 (25-C), 26.2 (15-C), 25.2 (23-C), 24.2
(26-C), 24.0 (27-C), 23.0 (11-C), 20.3 (21-C), 20.2 (19-C),
14.0 (18-C); IR (KBr) v: 3451, 2935, 2855, 1629, 1591,
1546, 1492, 1452, 1410, 1198, 1167, 1105, 1078 cm ';
HREIMS caled for CpHs:N,O,S [M+H]" 713.4101,
found 713.4132.

(3B.5p-—FaKE-6 E-B-FF)IH (5 -6'- H i N-ZRJE-5-(4'-
SOZEFEMEME-2(3H)-IT BE(22): # i RBAA, 772 80%.
'H NMR (600 MHz, CDCl3) d: 7.61 (d, J=5.4 Hz, 1H,
C6-H), 7.29 (t, J=7.2 Hz, 2H, 3",5"-NPhH), 7.24 (d, J=
7.2 Hz, 1H, 4"-NPhC), 7.16 (d, J=7.2 Hz, 2H, 2",6"-
NPhH), 7.13 (d, J=8.4 Hz, 2H, 3',5'-PhH), 6.98 (d, J/=8.4
Hz, 2H, 2',6'-PhH), 6.09 (s, 1H, 4-ArH), 4.67 (s, 1H, OH),
3.96 (s, 1H, C3-H), 2.21 (dd, J=9.5, 5.4 Hz, 1H, C7-H),
2.04~201 (m, 2H, C8-H and C4-H), 0.93 (s, 3H,
19-CH;), 0.90 (d, J=6.6 Hz, 3H, 21-CH3), 0.86 (d, J=6.6
Hz, 3H, 26- or 27-CH3), 0.85 (d, J=6.6 Hz, 3H, 26- or
27-CH3), 0.65 (s, 3H, 18-CH3); C NMR (150 MHz,
CDCLy) §: 170.7 (2-ArC), 160.7 (6-C), 140.5 (5-ArC),
138.7 (1"-NPhC), 135.8 (1'-PhC), 131.0 (4'-PhC), 130.8
(3",5"-NPhC), 130.4 (3',5-PhC), 130.0 (2',6'-PhC), 129.9
(2",6"-NPhC), 129.3 (4"-NPhC), 102.6 (4-ArC), 84.6
(5-C), 68.5 (3-C), 58.2 (17-C), 57.1 (14-C), 55.7 (7-C),
51.3 (9-C), 46.6 (13-C), 46.2 (10-C), 45.9 (12-C), 45.8
(24-C), 41.3 (4-C), 40.9 (8-C), 37.6 (22-C), 37.1 (20-C),
30.0 (1-C), 29.6 (2-C), 29.4 (16-C), 28.5 (25-C), 26.2
(15-C), 25.2 (23-C), 24.3 (26-C), 24.0 (27-C), 23.0 (11-C),
20.3 (21-C), 20.2 (19-C), 14.0 (18-C); IR (KBr) v: 3444,
2943, 2858, 1622, 1582, 1544, 1484, 1447, 1397, 1355,
1298, 1165, 1011 cmfl; HREIMS calcd for C4Hs;Cl-
N;0,S [M+H]" 702.3860, found 702.3851.

(38,58 -—F2K=-6E-B-F%) I 5-6'- F [ N-2RJE-5-(4'-
FR AR ) 2R R ME I 2 (3 H)-FY W2 (23): B Ty A, 7=
75%. '"H NMR (CDCls, 600 MHz) §: 7.61 (d, J=5.4 Hz,
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1H, C6-H), 7.30~7.27 (m, 2H, 3",5"-NPhH), 7.23 (d, J=
6.0 Hz, 1H, 4"-NPhH), 7.17 (d, J=7.2 Hz, 2H, 2',6'-PhH),
6.96 (d, J=8.4 Hz, 2H, 2",6"-NPhH), 6.67 (d, J=7.2 Hz,
2H, 3',5'-PhH), 5.99 (s, 1H, 4-ArH), 4.80 (br s, 1H, OH),
3.96 (br s, 1H, C3-H), 3.82 (br s, 1H, OH), 3.71 (s, 3H,
OCH3), 2.21 (dd, J=9.6, 5.4 Hz, 1H, C7-H), 2.04~2.02
(m, 2H, C8-H and C4-H), 0.94 (s, 3H, 19-CH3), 0.91 (d,
J=6.6 Hz, 3H, 21-CH3), 0.860 (d, J=6.6 Hz, 3H, 26- or
27-CHs3), 0.855 (d, J=6.6 Hz, 3H, 26- or 27-CHj), 0.65 (s,
3H, 18-CH3); “C NMR (CDCls, 150 MHz) d: 171.1
(2-ArC), 160.9 (6-C), 160.2 (4-PhC), 141.5 (5-ArC), 138.9
(1"-NPhC), 131.0 (3",5"-NPhC), 130.3 (2',6'-PhC), 130.0
(2",6"-NPhC), 129.1 (1'-PhC), 125.0 (4"-NPhC), 115.0
(3',5'-PhC), 100.7 (4-ArC), 84.6 (5-C), 68.5 (3-C), 58.2
(OCH3), 57.1 (17-C), 56.6 (14-C), 55.6 (7-C), 51.2 (9-C),
46.6 (13-C), 46.2 (10-C), 45.9 (12-C), 45.8 (24-C), 41.3
(4-C), 40.9 (8-C), 37.6 (22-C), 37.1 (20-C), 30.0 (1-C),
29.6 (2-C), 29.4 (16-C), 28.4 (25-C), 26.2 (15-C), 25.2
(23-C), 24.3 (26-C), 24.0 (27-C), 23.1 (11-C), 20.4 (21-C),
20.2 (19-C), 14.0 (18-C); IR (KBr) v: 3471, 2945, 2855,
1592, 1544, 1502, 1455, 1357, 1295, 1248, 1175 cm ';
HREIMS caled for Cy;3HgoN3;O5S [M+H] ™ 698.4355,
found 698.4365.

(38,58 - —F2 -6 E-B-B&)IH 5 -6"- i N-ZRKFk-5-(4'-
FHL) RS WE M 2(3H)-FY 16E (24): 35 B HOIR LAA, 72 %
49%. 'H NMR (600 MHz, CDCl;) 6: 7.63 (d, J=5.4 Hz,
1H, C6-H), 7.46 (d, J=8.4 Hz, 2H, 2",6"-NPhH), 7.33 (d,
J=17.8 Hz, 2H, 2',6'-PhH), 7.28 (J=8.4 Hz, 1H, 4"
NPhH), 7.18 (d, J=7.8 Hz, 1H, 3'.5'-PhH), 7.16 (d, J=8.4
Hz, 2H, 3"5"-NPhH), 6.24 (s, 1H, 4-ArH), 4.55 (s, 1H,
OH), 3.98 (m, 1H, C3-H), 2.22 (dd, J=9.6, 5.4 Hz, 1H,
C7-H), 2.04~2.02 (m, 2H, C8-H and C4-H), 0.93 (s, 3H,
19-CHj3), 0.90 (d, J=6.6 Hz, 3H, 21-CH3), 0.85 (d, J=6.6
Hz, 3H, 26- or 27-CHj), 0.84 (d, J=6.6 Hz, 3H, 26- or
27-CHj), 0.65 (s, 3H, 18-CHs); "C NMR (150 MHz,
CDCl3) d: 170.3 (2-ArC), 161.3 (6-C), 139.9 (5-ArC),
138.4 (1'-PhC), 136.8 (1"-NPhC), 133.5 (3',5'-PhC), 130.6
(3",5"-NPhC), 130.0 (4"-NPhC), 129.8 (2",6"-NPhC),
129.7 (2',6'-PhC), 129.6 (4-ArC), 119.7 (CN), 113.3
(4-PhC), 84.7 (5-C), 68.6 (3-C), 58.1 (17-C), 57.1 (14-C),
55.7 (7-C), 51.2 (9-C), 46.6 (13-C), 46.2 (10-C), 45.9
(12-C), 41.3 (24-C), 40.9 (4-C), 37.6 (8-C), 37.0 (22-C),
31.1 (20-C), 30.0 (1-C), 29.6 (2-C), 29.4 (16-C), 28.4
(25-C), 26.2 (15-C), 25.2 (23-C), 24.2 (26-C), 24.0 (27-C),
23.0 (11-C), 20.3 (21-C), 20.2 (19-C), 14.0 (18-C); IR
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(KBr) v: 3454, 2940, 2227, 1624, 1587, 1554, 1494, 1454,
1362, 1295, 1083, 1013 cm '; HREIMS caled for
C43Hs:N,0,S [M+H]" 693.4202, found 693.4203.
2.2 EYEMITE
221 #MH

B R0 T JCHE DMSO (Sigma), fic il ik
9 10 mg/mL WRFERE A, (AR RPMI-1640
BEFEMOMN 10% 4155 A1 0.1 g/L FH K G+0.1 g/L i
PR B 75 20 AT M RE S 1.
222 mpp¥Ek

HeLa. AS549. HEPG2 JE4H A HEK293T 4K
F RPMI-1640 55727 (IIN 10%4- L&A 0.1 g/L HEH R
G+0.1 g/L BREEF 2)TE 37 CT 5% CO, MG
TR
223 mfpE i

PRANIURRT VG MEVP Al B MTT v8047. A i,
MR R 96 FLESFEBH (L 1~2X 10" D 4ilfR),
1E CO, Br 74 H 5 & 24 h fir At B, SR fE7EfLH A
AN AR B Ak S 4. S5 &1 DMSO I E4H i
S REUEWA]HI5 R 75 1S R 52 V2811~ 97 92 5 Rl VS i 2
AT, AEREE 72 h A, A0SR C B OB R 2% vh
W(PBS) AT e, BE LI 190 uL 1) RPMI-1640
A1 10 pL MTT J7%(5 mg/mL), 4k4:85H 4 h. 32 Bk
W, ML 200 uL DMSO, 7E/E ¥ #% FiE % 10 min &
FETE LI 56 6 PR B AR AR DL, B S P B ARAXAE 492 nm
WA E OD 18, A5~ R AR — e IR T
pita X A4 ) 41 o 26

FNH 2 (%) = [ i OD— %5 [ OD)— (44245 OD— %%

1 OD)J/(4 & OD— %5 4 OD) X 100%
SR 5 DA 2 29 IR FEAR B, SRR L 1Cso
(P B FEL S0%A IR A A7 IR EE).

3 #ig

AT LT B-FREAE AT AEY), BT IR,
NMR F1 HRMS UESE T BEATIEE R, EH MTT 773, Xt
AN N B S A (HeLa) . filie 4010 (AS549). AT
JeE AL (HEPG2) FI N IE 8 ' b 52 4H BB (HEK 293 T) I 2B K
TS TEEAT T UPAY. S5 SRER W, MEMEIR N _EAAEAEEL
REEW, 1A%t B A I 20 P A V3 A 2 L HE A Sk 1)
PG, HUEREIR N _FAFAE R IERS, JEL HAg V-
FEIGEMEZE R (4L ST A549 F1 HEPG2 4 i 2 30 H B
SRINEIETEEE. deAh, B NORIEEEM LM i S
YIXt HeLa 4H MR I H G B PE A0 AR KB FEAE . AT
HIX AL AP N IE S S E 40 (HEK293T) # i A
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RIVHIETE. (A2, &R B-FIH S e e 7 AL 05t i
UK ik 88 4 PR AR £ 400 3 28 I T B e B A M
WART AT S, WF TS5 R BT R S 1A 254
Bt & R gt 7R LI S %

45 Bh#1 B} (Supporting Information)

v A & P i

NVR 3% . 3 201 kL AT A% 9% M AS H] I 3 (http://sioc-
journal.cn/) | R #K.
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